MuHHCTEPCTBO HAYKHU U BhICIIEro oopa3zoBanust Poccuiickoit @eneparuu
®denepanbHOE rOCYAAPCTBEHHOE OI0JIKETHOE 00pa30BaTENbHOE
YUpEKJEHHUE BBICIIETO 0O0Opa30BaHUs
«CaxanMHCKUI TOCYJapCTBEHHBIA YHUBEPCUTET

Kadenpa reonorun u Hedrerasoporo aena

Yr1Bepxkaaro

PykoBoauTtens 0CHOBHOM MTPoQecCHOHATBHON
00pa3oBaTeIbHOI MpOrpamMmbl

Jenucona S.B.
27 mast 2025 1.

PABOYASA ITPOI'PAMMA

JucuunianHbl
b51.0.14 ®usuxa

YpoBeHb BhICIIET0 00pa3oBaHUs

LAKAJIABPUAT

HampaBnenue nmoaroToBku
18.03.01 Xumuueckas mexnono2us

[Tpoduns noaroToBKU
Xumuueckue mexuono2uu Hepmu u 2aza

[Tporpamma noaroToBKH
Axkademuueckuii baxanaspuam

Kpanudukanus
baxanasp

dopma 00ydueHHs
Ounas

PHI[ aialiITUpoBaHa Ajig JIMI ¢ OrpaHUYCHHBIMU BO3MOKHOCTAMMU 3J0POBbA HHBAJINJIOB

IOxn0-Caxanuuck, 2025



Pabouass mporpamma mucummiuHael b1.0.14 «®Du3mnka» coCTaBlICHa B COOTBETCTBUU C
(deneparbHBIM TOCYIapCTBEHHBIM O0pa30BaTEIBHBIM CTAHAAPTOM BBICHIETO OOpa30BaHMUS
(@I'OC BO) no nanpasnenuto noarotopku 18.03.01 Xumuueckass texnosorus Ne 922 or
07.08.2020 .

[Iporpammy cocraBuin:

CTaplUIUil IpenoiaBaTeb A.I'. Metenes

Pabouyas nmporpamma mucrumuinabl «Du3nkay yTBep)KIeHA Ha 3aceaHuH Kadeaphbl reoJIOruu
1 HedTera3zoBoro aena npotokoa Ne 9 ot 27 mas 2025 r.

3aBenyromuii kadenpoit o~
T'e0JIOTHH M He()TeTa30BOro Jesa: @/\ "/~ Jlenucosa S1.B.

© ®I'BOY BO «CaxI'V»



1. Heap 1 321291 THCHHUILIAHBI

Huctunnuna b1.0.14 «®uszuka» npenHasHauyeHa Jisi O3HAKOMIICHUSI CTYIEHTOB: C
COBPEMEHHOM (pr3MYecKOl KapTHHOW MHpa; MPHOOPETEHUs HABBIKOB SKCIEPUMEHTAIHLHOTO
WCCIIeIOBaHUS (PU3UYECKUX SBICHUH M TPOIECCOB; C HAYYHBIMH METOJAMH ITO3HAHMS.
®u3rKa ABIAETCS CBA3YIOLIUM 3BEHOM JJIi MHOTUX MHKEHEPHBIX JAUCLUIUINH, 00€CIIEYBACT
0a3y it u3y4eHus oOmEenpoPecCHOHATBHBIX U CIIEHUATBHBIX AUCIUIUIHNH P 00YYSHHUH T10
HarpaBlieHut0 noarotoBku 18.03.01 «Xumuueckass mexnonozus». Boopyxkaer OakaiaBpoB
HEOOXOJMMBIMU 3HAHUSIMHU ISl PEIICHUS HAyYHO-TEXHUYECKUX 3a7ad B TEOPETHUECKUX WU
MIPUKJIAIHBIX acleKTax nNpodeccnoHalbHOM NesTENbHOCTH.

B pesynbraTe ocBOEHUS AMCHUILIUHBI CTYIEHT JOJDKEH U3YUUTh (PU3NYECKHUE SIBJICHUS
U 3aKOHBI, TPAHULIBI UX MPUMEHUMOCTH, IPUMEHEHUE 3aKOHOB B BOXKHEUIIMX MPAKTHUECKUX
MPWIOKEHUSX; MO3HAKOMUTBCS C OCHOBHBIMM (DU3WYECKUMHU BEIMYMHAMH, 3HAaTh HUX
OTpeJeNIeHue, CMBICI, CIOCOObl W E€AMHMLBI UX M3MEpPEHHus; TMpeACTaBIsATh cebe
(¢yH1aMeHTalbHbIe (PU3MUYECKUE OMBITHI M UX POJIb B PA3BUTHUU HAyKH; 3HATh Ha3HAYCHHUE U
NPUHIUN JIEHCTBUS BaXKHEUIINUX Qu3ndeckux npuOopoB. CTyIeHT AOKEH NpHOOpecTH
HaBBIKM PabOThl ¢ mpubopamMu W 000pyIOBaHHEM B (PU3WUYECKON J1Ta0OpaTOPHH;, HABBIKH
WCIOJIb30BAHUS  PA3JIMYHBIX  METOOUK  (U3MYECKMX  U3MEpeHud ©u  00padoTku
9KCIEPUMEHTAJIbHBIX JaHHBIX; HaBBIKM MPOBENEHUS (PU3MUYECKOrO0 M MaTeMaTUYeCKOro
MOJETUPOBAHUS.

bakanaBp, He3aBUCHMO OT MPO(UIS MOATOTOBKH, TOJKEH MOHUMATh M UCIOJIb30BaTh B
CBOEH MpaKTHUECKOM JesATeNIbHOCTH ©0a30Bbleé KOHUENIMH W METOJbI, pPa3BUTHIE B
COBPEMEHHOM €CTECTBO3HAHUHU. DTU KOHIEMIIMU OCHOBA IUCIUIUIMH €CTECTBEHHOHAYYHOTO U
0OLIEMH)KEHEPHOTO IUKJIOB, TUCLUIUINH CHeHaTn3aliu.

3agauM IMCHUILIMHBI:
3amauaMy JUCHMILTMHBI (Dr3UKa sBisieTcs GOpMUPOBAHNE 3HAHUM, YMEHUN U HABBIKOB
NEeSITEeIbHOCTH, KOTOpPbIE  XapaKTepU3YIOT JTamnbl  (OPMHUPOBAHUS KOMIETEHLIUHA U
00ecreunBaroT JOCTIKECHHE TIaHupyeMbIX pe3ynbTaToB OITOII.
3nanus:
® OCHOBHBIX (U3UYECKUX SIBICHUA U OCHOBHBIX 3aKOHOB (DM3MKH; TpaHHUI] HX
MIPUMEHUMOCTH, TPUMEHEHUE 3aKOHOB B BAXKHEHMILINX MPAKTUYECKUX MPUIIOKEHUSAX;
® OCHOBHBIX (PU3MYECKHX BEJIUYUH M (U3HMYECKHX KOHCTAHT, HMX OIpEAeTICHHH,
CMBICTIA, CTIOCOOOB M €IUHUI] UX U3MEPEHUS,
¢ (yHgameHTaIbHBIX PUINYECKUX OTIBITOB M UX POJIM B Pa3BUTHH HAYKU;
® Ha3HAUCHUS U MPUHIUIIOB JIEHCTBUS BOKHEUIINX (DU3HUECKUX MPUOOPOB.
Ymenus:
e O0O0BSICHATH HaONIOJAaeMble MPHUPOJHBIE U TEXHOTEHHBbIC SABICHHUS U IPPEKTHI C
no3uui GyHIaMEeHTANbHBIX (U3UMYECKUX B3aUMOJICHCTBUI;
® yKa3bIBaTh, Kakue (M3MUECKHE 3aKOHBI OMHCHIBAIOT HAOMIOJaeMOe SIBJICHHUE WIIU

3 dexT;
e pabotath ¢ TmpubopamMu U 00OpyJOBaHHMEM COBpEMEHHOH  (uzndeckoi
nabopaTopuu;

¢ MHCIIOJIb30BATh PpPA3JIMYHBIC MCTOANKU (1)I/I3I/I‘IGCKI/IX H3MepeHHI>'I n O6pa6OTKI/I
OKCIICPUMCHTAJIbHBIX JAHHBIX;

® HCIIOJIb30BaTh MCTO/bI aJICKBAaTHOI'O (I)I/ISI/I‘-ICCKOFO n MaTeMaTHu4CCKOIro
MOJCIHUPOBAHUSA, a4 TAKIKC TPUMCHATH MCTOIbI (1)I/I3I/IKO-M3.TCM8.TI/I‘-ICCKOFO aHalin3a K
PCHICHNUIO KOHKPETHBIX CCTCCTBCHHOHAYYHbBIX U TCXHUYCCKHUX HpO6J’ICM.

Hasviku u oneim oessmenvrnocmii:

® HCIOJIb30BaThb OCHOBHBIC 06H_[C(I)I/ISI/I‘-IGCKI/IC 3aKOHbBI W IPUHIHUIIEI B BaKHEHIIIMX
MPAKTUYCCKUX IMMPUITTOKCHUAX,



® IPUMECHSTH OCHOBHBIC METOJbl (DPU3UKO-MATEMATUUECKOTO aHalu3a IS PeIICHHS
€CTECTBEHHOHAYYHBIX 33/1a4;

® TPaBWIBHOM SKCILUIyaTallMd OCHOBHBIX NMPHOOPOB M 00OPYAOBaHUS COBPEMEHHOM
¢bu3nveckoit 1abopaTopu;

e 00pabOTKH M MHTEPIIPETALIUH PE3YTHTATOB IKCIIEPUMEHTA;

® JCIIOJIb30BAaHHS METOJOB (DU3MYECKOr0 MOJCITUPOBAHUS B IPOM3BOICTBCHHOM
MPaKTHKE.

2. MecTO THCHMILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHO NPOrpaMMbl

Hucuumnuna b1.0.14 «®usukay» sBnsercs o6si3aTenbHol g usydenus. Kype ¢pusuku
paccunTaH Ha 4 cemecTtpa. Maremarndeckas MOATOTOBKA CTYIEHTOB OINPENENAETCS KypcoM
BBICIIEH MaTeMaTUKH, KOTOPbIH UUTAEeTCs OJHOBPEMEHHO C KypcoM (M3MKH U 0a30BbIMU

3HaHUAMHU, IOJTYYCHHBIMU B IITKOJTBHOM mporpamMmme.

Odusnka sBiugeTcss 0a30BOM JUCHUIUIMHON Ui BCEX TMOCIEAYIONUX JIUCIHUILUIMH
ofecneunBarOINX UHKEHEPHYIO MOATrOTOBKY 0akajiaBpa (IMOCTPEKBU3UTHI): AIEKTPOTEXHHKA,

MaTCpHUaIOBECICHUC,

COMMPOTUBJICHUC MATCpUAIOB, TCPMOAMHAMHKA W TCIUIOTCXHHUKA,

TEXHOJIOTMH XPaHEHUs U TPAHCIOPTUPOBKHU MPUPOIHOTO raza U HePTH.

3. (I)opanyeMble KOMIICTCHIUHA U UHAUKATOPBI UX JOCTUKCHUA IO TUCHHUILIMHE

MaTeMaTH4ecKue,
¢busnyeckue, GU3NKO-
XUMUYECKHUE, XUMUUECKUE
METO/IbI JUISl pellieHHs 3a1a4
npodeccruoHaNbHO M
JeATeIbHOCTH

Konpl Conep:xanue KOMINeTeHIIM A Koa u HauMeHOBaHUE MHAMKATOPA
KOMIIeTeHIIUH JAOCTHUKEeHHUS KOMIIETEeHIIUH
YK-2 Crioco0eH omnpeaensaTh Kpyr VK-2.1.3uHars: BUJIbI pecypcoB u
3a7a4 B paMKax IMOCTaBJICHHOW | OTpaHUYCHHI TUIst peleHus
LEJIU U BBIOUPATh npodeccHnoHalbHBIX ~ 3aJa4y;  OCHOBHBIE
ONTUMAJIbHBIE CIIOCOOBI UX METO/bl ~ OLEHKHM  pa3HbIX  CIIOCOOOB
pELIeHUs, UCXOS U3 pelieHus 3a1ad.

JIEUCTBYIOIIMX MTPABOBBIX YK-2.2.YmeTb: MPOBOJIUTH aHanu3
HOPM, UMEIOIINXCS PECYpCOB | MOCTaBICHHONW 1l U (GOpMyIUpPOBATH
U OTpaHUYEHU I 3aa4i, KOTOpble HEOOXOAUMO PEUIUTh IS
ee JOCTHKEHHUS; aHAIU3UPOBATH
anbTepHATHUBHbBIC BapHaHTHI TUIS

JTOCTHKEHHUS] HAMEUEHHBIX PE3YJIbTaTOB.
VK-2.3.Bnaaerb: MeTOAUKaMU pa3paOdO0TKH
HeNU W 3a7lad MPOEKTa; METOAAMH OICHKU
NOTPEeOHOCTH B pecypcax,
MIPOJIOJKUTENILHOCTH M CTOUMOCTH ITPOEKTA
OIIK-2 CrocoOeH MCoJIb30BaTh OIIK-2.1. 3Haer OCHOBHBIE

MaTemMaTHueckue, (uznueckue, (GU3NKO-
XUMHUYECKHE, XUMHUYECKHE METOIbI IS
pelieHus 3a1a4 npodeccnoHanpHOM
JEITEIBHOCTH.

OIIK-2.2. YmMmeer HCITIOJIb30BAaTh
MaTemMaTHueckue, ¢Guznueckue, QGU3NKO-
XUMHYECKHE, XUMHUYECKUE METOIbI IS
pelieHus 3a1a4 npodeccuoHaIbHOM
EITEILHOCTH.

OIIK-2.3. Brnaneer CIIOCOOHOCTBIO
MPUMEHSITh MaTeMaTH4ecKue, (hU3MYecKue,




(1)I/I3I/IKO'XI/IMI/ILI€CKI/IG, XUMHUYCECKHUE METOAbI
JUIsL pelieHus 3ajad  Mmpo(ecCHOHAIBLHON

JACATCIIBHOCTH.

4 CTpyKTYypa U coepKaHue TUCUUILTHHBI

4.1 CTpyKTypa IMCUMILTHHBI

OOmiast TPyAOEMKOCTh JTUCHUIUIMHBI cocTaBisier 14 3auderHbix exunui (504

aKaJIeMUYECKUX YaCOB).

TpynoeMKoCTh aKaj. 4acoB

Buasbi pador 1 2 3 4
Bcero
CeMeCTp | ceMecTp | ceMecTp | ceMecTp
O0u1asi TPy10€eMKOCTh 108 144 144 108 504
KonTakTHasi padora: 58 54 58 70 240
Jlexruu (JI) 36 16 18 32 102
Jlaboparopusbie 3ausaTus (JI3) 18 16 16 50
[Tpaktuyeckue 3austus (113) 16 36 16 68
KonraktHas pabota B meproj
teopetrdeckoro ooyueHus (Kont 4 5 4 5 18
TO)
Kont ITA 1 1 2
KoutpoJsb 26 26 52
CamocrosiTeJbHast pabora 50 64
(CP): 86 12 212
CamocrosTenpHOE H3Y4YCHHE 15 20 36 5 73
pa3zenos
[ToarotroBka K TPaKTHYECKUM 35 44 50 10 139
3aHATUSIM




4.2 Pacnpeueneﬂne BHUI0B paﬁoTbI H UX TPYAOEMKOCTH 110 pa3iejiaM TUCHUIIJTHHBI

Bupl yaeOHOM paboThI (B Hacax)
KOHTAKTHAs @OpMBI TEKYILETO
No Paznen o | KOHTpOJIS
Wi JICUUILINHBL/ ol - 3 <|::C é yCIIEBAaEMOCTH, }
TEMBI s| £ E = = | IPOMEXYTOYHOH
QE) 2l | o g g A, Q aTTeCTaluu
ol 5l E|lBlexs| O
Ormpoc,
TECTUPOBAHUE,
dusznyeckue Janura
1. OCHOBBI 1 |36 18 |4 50 11abopaTOpHEIX padoT
R M MHJWBHLyaJIbHBIX
3aJlaHuii; 3a9eT C
oreHkou (B hopme
cobece1oBaHMS)
Ormpoc,
TECTUPOBAHUE,
MonexynsapHas 3aInTa
2. ¢usuka u 2 |16 |16 |16 |5/1 64 | 26 | mabopaTropHBIX PabOT
TEPMOIUHAMHKA Y MHIUBUIYATIbHBIX
3aJIaHUi; SK3aMeH (I10
ouseram)
Omnpoc,
TECTHPOBAHUE,
3amnmTa
DJEKTPUIECTBO U VH/INBUTyalIbHBIX
3 MAarHETU3M. 3 18 | 36 4 86 3azxaHI/H7£; 3a4eT ¢
Konebanus n OIICHKOH
BOJIHBI (cobecenoBanue 1o
TEOPETHYECKIM
BOIIPOCaM Kypca, 1o
owmieram).
Omnpoc,
Onruka. TECTUPOBAHUE,
KBanToBas 3almTa
4, ¢usuka. Guszuka |4 |32 |16 |16 | 5/1 12 | 26 | maGopaTtopHbIX pabOT
aToMa H Y VHIUBHU1ya bHBIX
aTOMHOTO sijIpa 3aJ]aHul; K3aMeH (110
onseram)

4.3 Conepsxkanue pa3ae/ioB AUCHUNIMHBI

Coaepsxkanue pasgesa
AUCHUIIUHBI

ITepedyenb y4eOHBIX 2J1eMeHTOB. Cmyoenm 001icen:

dusnveckre 0CHOBbI MexaHuku (1 cemectp)

Kunematnka
MaTepHaJIbHONH TOYKH
Crpykrypa ¥u OCHOBHBIE
MOHATHS MEXaHUKH.
Onucanue JBUKCHUS
MaTepuaibHON TOYKH.
CkopocTh  MaTepuanbHON

3Hamb: TIEPEMEILCHHUE, IPOMACHHBIA IIyTh, BEKTOP
JUHEHHON CKOPOCTH, YCKOPEHHE, TAaHIC€HLUAIbHOE H
HOPMAJIbHOE YCKOPEHMs, BEKTOP YIJIOBOM CKOPOCTH,
BEKTOP YIJIOBOTO YCKOPEHMS, CBA3b JIMHEHHBIX U
YIIOBBIX  BEJIMYMH, CBSI3b  MEXAY  Pa3Iu4HbIMU
KMHEMAaTU4YCCKUMHU BCIINYNHAMUN

ymemsp: TNPUMCHATH 3aKOHBI KMHCMATUKU B YCJIOBHUAX




TOYKHU.
MaTepuaibHON
Kunemaruka

BpALLATENBHOTO JABUKCHUS:
yIJI0BOE IepeMeNIEHuE,
yI0Bas CKOpPOCTH u
yrioBoe yckopenue. CBsi3b

Yckopenue
TOYKH.

KOHKPETHOW  3a/aud;  HCIOJIb30BaTh  (DU3UUECKHUE
dopmynbl 11 aHanu3a (GYHKIMOHAIBHBIX 3aBUCUMOCTEH
MEXIY  Pa3NUYHBIMH ~ (U3WYECKUMU  BEIWYMHAMU;
UCTIOJIBb30BaTh (pu3nueckue (HGOpMyibl JUIsl BBIUYUCICHHS
3aJaHHBIX ~ BEJIWYHMH,  ONPENeNATh  HalpaBJICHUS
BEKTOPHBIX BEJIMYHMH; aHAIM3UPOBATH HWH(POPMALHIO,
NPEICTAaBICHHYIO B BHJe TIpaduKka, PUCYHKA, IeNaTh

JUHEWHBIX W YIJIOBBIX | BBIBOJ O XapaKTepe H3MEHEHHUS HCKOMOW BEJIMYUHBL;
BEJIMYHH. WCIIOJIb30BaTh MAaTEMAaTUUYECKHI ammapar (BbIYHCICHUE
MPOU3BOIHBIX, UHTETPAJIOB, OTEPALIUU C BEKTOPAMHU) JJIst
peteHust PU3NYECKUX 3a1au
JAunamMuka 3namob: 3akoHBl HbIOTOHA, cuila, Macca, HMITYIIbC;
MATepUaTbHOIl TOYKHM W | MHEpLMAJIbHbIE M HEWHEpPLUAIbHbIE CHUCTEMBl OTCYETA;
CHCTEMbl MATEPHAJBHBIX | CWJIBI B MEXaHUKE (TSHKECTH, TPEHUS, YIPYTOCTH), 3aKOH
TOYeK BCEMUPHOIO TATOTEHMsI, ABM)KEHUE MO OKpyxHocTH; |l
ITepBriit 3axkoH HproToHa. | 3ak0H HbIOTOHA UIsi CHCTEMBI MAaT€pPHATBHBIX TOYEK,
WNueprimanpHble  CHUCTEMBI | IIEHTP MAacC CHCTEMBl MAaTEpUATBHBIX TOYEK, 3aKOH
OT4eTA. [TpuHIIMT | IBMIKEHUSI IIEHTPA Macc
OTHOCHUTENLHOCTH [ anmunes. | ymems: TPUMEHATH 3aKOHBI JUHAMUKH B YCIOBHUAX
Macca. Cuna.  BTOopoil | KOHKpETHOM  3aJauM,  ONpPEAENATh  HaIpPaBJICHUSA
3ak0oH HproroHa. TpeTwil | BEKTOPHBIX BEIWYMH; aHAIMW3UPOBATH WH(MOPMAIIHIO,
3akoH Hprorona. Cuibl B | IpeACTaBICHHYI0O B BHjAe rpaduka; HMCIOJIb30BATh
MPUpPOJIE. Cucrema | MaTeMaTHYECKUN ammapatr (ASUCTBUSI C MPOWU3BOIHBIMH,
MaTepuaIbHbIX TOYEK. | UHTETPUPOBAHUE) Ui pelIeHus (QU3UUYECKUX 3aady;
Nmnynec. 3aKOH | IPUMEHSATh 3aKOHbI MEXAHUKH B YCIOBUAX KOHKPETHOMU
COXpaHEHUs HMMITYJIbCA. | 33J1a4M; HAXOJIUTh PABHOJCHCTBYIOLLYIO CHUJI; ONIPENETATh

JIBr>keHue Tell mepeMeHHON
MAacChl.

LOEHTP MAaCC CUCTEMBI; BEIYHUCIATE UMITYJIHC CHJIIBL

JAnnamuka
BpalaTeJIbHOT0
JABHIKEHUSI

3Hamp: MOMEHT WUHEPIHH, MOMEHT HMMITYJIbCa, MOMEHT
CWJIbI; OCHOBHOM 3aKOH JMHAMHKHU BpaIlaTelbHOIO
JMBUKEHUS; BpallaTeIbHOE JBWKEHHE TBEPAOro Tena
BOKPYI  HEMOJBM)XHOM  OCH; MOMEHTbl  HMHEPLHH
HEKOTOPBIX T BpallleHUus, MOMEHT HWHEpLUUU Teia
OTHOCHUTEIILHO MPOU3BOJILHOM ocu (Teopemy LllTeitHepa)
ymemp: TIPUMEHSATH 3aKOHBI JMHAMUKH BpPAaLIaTEILHOTO
IBUKEHUST B YCIOBUAX  KOHKPETHOW  3aJauu;
UCIOJIb30BaTh ¢usnyeckue QopMysabl s aHaIu3a
(YHKIMOHAIBHBIX 3aBHCHUMOCTEH MEXIy pa3IuYHbIMU
buznYeCKUMHU BENMYMHAMHU; HCIOJIb30BaTh (PU3MUYECKUE
dbopMynel Ui BBIUMCICHHS 3aJlaHHBIX  BEIUYHH,
OTIpENeNIATh  HAMpaBJCHHUs  BEKTOPHBIX  BEIUYHH,
aHATM3UPOBATh MH(OPMAIIHIO, MPEICTABICHHYIO B BUJIE
rpajuka, pHCYHKa, JelaTh BBIBOJ O XapakTepe
W3MEHEHUs  MCKOMON  BEJIIMYMHBI;  HCIOJIb30BATH
MaTeMaTHYeCKUW ammapar (BBIUYMCICHHE MPOU3BOIHBIX,
WHTErpaJIOB, OMNEpalid C BEKTOpaMH) Jisi pEelIeHUs
dbuznyecKkux 3amaq

PaGora U JHEpPrus
Mexanndeckas pabora.
Momaocts. KuHeTnmueckas
U MOTEHUHUATbHAs SHEPIusl.
3akoH COXpaHeHus

3Hamp: pabOTy CUIIBI, ONIpe/IeTICHHE pa0OThI IEPEMEHHON
CHJIBI C TIOMONIbIO Tpaduka; KHHETUYECKYID U
MOTEHIUATBHYIO SHEPTHUIO; CBSI3b CHUJIbI u
MOTEHIIMATBHOW  SHEPruHM; MOIIHOCTH, paboTy U
MOIIHOCTh BpalIaTeIbHOTO JABMKEHUS, KHHETHUYECKYIO




MEXaHUYECKON
I'padpuueckoe
IIpe/ICTaBICHHE
Coynapenue Ted.
3aKkOoHBl ~ COXpaHEHUs B
MEXaHUKe

SHEPIUHU.

SHEPIUH.

SHEPTHUI0 BPAIIATEIHHOTO ABHKCHUS
YMemp: aHAM3UPOBATh WH(POPMAIIUIO, TIPEICTABICHHYIO
B BUJE rpaduka, pUCyHKa; MCIOIb30BaTh CBSI3b PaOOTHI
CWIBI C  W3MCHEHHEM  KHUHETHYECKOH  DHEpPruu
BpAIaTeIHbHOTO JIBIYKEHUS, BEIBOIUTH COOTHOIICHHUS TSI
BEJIMYMHBI Pa0OThl B YCIOBUSX KOHKPETHOUW 3a/aduw,
rpaduyuecku omnpenensaTh paboTy IMEPEeMEHHOUN CHIIBI;
MPUMCHSITh 3aKOHBI MEXaHUKU B YCIIOBUSX KOHKPETHOM
3a/laud;  BBIUYUCISITH  pabOTy, KHHETHYECKYIHO M
NOTEHINATILHYIO SHEPTHIO TeJa

3Hamb: 3aKOH COXpPAaHCHUA UMITYJIbCA, 3aKOH COXpaHCHUA
MOMCHTa HMITYJIbCA, 3aKOH COXPaHCHHA MEXaHUISCKOM
OHCPIUH, HHTCrpajibl ABWXCHHA B IIOJIC HGHTpEU'IBHOﬁ
CUJIBI; TOTCHIHUAJIBHYIO OHCPTHUIO TCJIA B IIOJIC TATOTCHUA
ymemob: TIPUMCHATH 3aKOH COXPAHCHUSA MEXaHHYISCKOM
OHEpPIrUn B YCIOBUAX KOHKpGTHOfI 3aJauyl MCEXaHHKU,
MMPaBHUJIbHO HCIIOJB30BATh IMOHATHE MOMCHTA HWHEPLUU
AJId pa3HbIX TEJI, IPUMCHATh 3aKOH COXpaHCHUA MOMCHTA
HMITYJIbCa B YCIOBHAX KOHerTHOfI 3aJa4l MCXaHUKH,
IMPUMCHATH 3aKOH COXpaHCHUA NMITYJIbCA

CBo0OOaHBIC u
BbIHy)K}IeHHble
KoJ1e0anus

3Hamb:  CMEUICHHWE, CKOPOCTh, YCKOpEHHE TMpH
TapMOHUYCCKHX KOJ'Ie6aHI/I5[X; 3aBUCUMOCTb YaCTOTHI
COOCTBEHHBIX KoJIeOaHmi oT nmapameTpoB
KOJICOATENBHBIX ~ CHUCTEM; OHEPTrHUI0  MEXaHUYeCKUX
KOJICOATENbHBIX ~ CHUCTEM; YpaBHEHHE  3aTyXaloIIuX
KoJieOaHui U ero mapaMeTpsl (KodhOUIIMEHT 3aTyXaHus,
BpEMs peJIaKCalliH ); BBIHYKJICHHBIC KOJICOaHUSs, TTPOIIECC
YCTAQHOBIICHHsSI ~ KoJieOaHWil;  SBJIGHWE  pE30HAHCA,
PE30HAHCHYIO YaCTOTY; MasSTHUKH

YMemp: aHAM3UPOBATh WHPOPMAIIUIO, TPEICTABICHHYIO
B BHJIE TpadMKa; BEIYUCIIATH MapaMeTPhl KOJIeOATEIbHBIX
CHCTEM; OTIPEJICNISATh YHEPTUIO KOJICOATEIIEHO CHCTEMBI

3HamMb: METOJI BCEKTOPHBIX JHarpaMM IIPH CIOKCHUHU
KOJIeOaHWIA.
YMemb: BBIYUCIATH AMIUTUTYY PE3YJIbTHPYIOIIETO

KoJIeOaHus (HpI/I CJIOKCHUHN OAWMHAKOBO HAIIPABJICHHBIX
KoJIeOaHMH OJIMHAKOBOM IIEICTOTI;I), MOJIB3YyACh METOAOM
BCKTOPHBIX JUArpaMM.

Mexannuyeckue BOJHbI
BosHOBON mpouecc U €ro

XapaKTePUCTUKH.
VYpaBHeHHe oeryiuei
BoJIHBL. Da30Bas CKOPOCTb.
Bonnosoe ypaBHEHUE.
Cynepno3unus BOJIH.
I'pynnosas CKOpOCTb.

3BYKOBBIE BOJHBI. D(PQEKT
Homnepa B aKyCTHKE.
YabTpasByk u ero
IIPUMEHEHHE.

OHneprusa BoaHbl. [lepeHoc
SHEPIUM BOJHOMU

3HaQmMb: YPAaBHEHHE IUIOCKOM CHHYCOUAAIBHON BOJIHBI;
napaMeTphl, BXOJIME B ypaBHEHHE BOJIHBI (4acToTa,
LUKJINYECKAs 4acTOTa, MEPUOJ, AJIUHA BOJHBI, BOJIHOBOE
YHUCJIO), WU COOTHOUIEHUS MEXKIYy HHUMHU; CKOPOCTb
KOJIEOAaHUH YacTHIl CpeJibl, OTHOCUTENIbHBIA IMOKa3aTeib
IIPEJIOMIIEHUSI  CPENbl; TIONEPEYHBIE M IMPOJOJIbHBIE
BOJIHBI; 3aKOH IPEJOMJICHUS BOJIH Ha TpaHMIE pas3zeia
cpen

ymemp: ONPENENATh YaCTOTy, LUKINYECKYIO YacTOTy,
NEpPUOJ, UIMHY BOJIHBI, BOJIHOBOE YHCIIO, CKOpPOCTb
KOJIeOaHUH YacTULl cpelibl, (pa3y BOJIHBI, OTHOCUTEIbHBIN
[I0Ka3aTelb MIPEJIOMIIEHHUS IBYX cpexn;
KJIaccu(UIIMPOBAThH BOJIHBI; MPUMEHSITh 3aKOH
IPEJOMIICHUS] YIPYTMX BOJIH I HAX0XKJIEHUSI CKOPOCTH




pacnpoCTpaHeHus BOJIHbI

MounekyaspHaasi pusuka u TepMoAUHAMHKA (2 ceMecTp)

MKT unpeajJbHBIX I'a30B

OcHoBHBIE MIOJIOKEHUS
MOJIEKYJISIPHO-

KUHETUYECKOU TEOPUMU.
YpaBHeHust COCTOSIHUSL.

VYpaBHenuss MenpeneeBa —
Knaneiipona. OCHOBHOBHOE
ypaBHenne MKT. OnbiTHBIE
3aKOHBl MJICAIBHOTO Tas3a.

Pacnpenenenue

Bonbimana.
bapomerpuueckas
dbopmyna. Pacnpenenenue
Makcsenna. Yucno
COyIapeHU MEXTY

MoJekysiaMu rasza. CpenHss
JUTHHA CBOOOIHOTO TIpodera

3Hamb: PACIPEACICHUE MOJIEKYJ MJEAlbHOIO rasa IIo
CKOPOCTSIM M KOMIIOHEHTaM CKOpOCTH (pacmpenesieHus
Makcseinna); XapaKTepUCTUYECKHE CKOPOCTH;
3aBHCUMOCTh pacrpeeseHus Makcseia oT
TEMIIepaTypbl; OapoOMETPUYECKYI0 (OpPMYITY; BIHSHHE
TEMIIEpPATypbl Ha 3aBUCUMOCTb JIaBJIEHUS HJEATBHOTO
ra3a OoT BBICOTbI; 3aBUCUMOCTb KOHLIEHTPALUU MOJIEKYII
UJCAaJBbHOTO Tra3a OT BBICOTBI B H30TEPMHUYECKOU
atMocdepe (pacnpenenenue bonpimana); BiIHMSHHE
TEMIIEpPAaTypbl Ha 3aBUCUMOCTb KOHIEHTPALUU MOJIEKYII
UJICAJILHOTO Ia3a OT BBICOTHI

yMembp: aHAIN3UPOBATh MH(POPMALIUIO, ITPEJICTABICHHYIO
rpaduuecku, AMarpaMMoM, pPUCYHKOM, CXEMOM; JenaTb
BBIBO/IHl HA OCHOBE TTOJTYYSHHBIX JTaHHBIX

MOJIEKYJIBI.

OcCHOBHBbIE TNOHSATHS W | 3HAMb: CTEIEHU CBOOOIBI MOJIEKYN (IOCTyHaTesbHBIE,
3aKOHBI TEPMOJAMHAMMKH | BpallaTteiabHble, KojeOaTeNlbHbIE); YUCIO CTeHeHel
Cocrosinue CBOOOJBI OIHO-, OBYX - M MHOTOATOMHBIX MOJIEKYII,
TEPMOAMHAMUYECKUX 3aKOH O PAaBHOMEPHOM pAacCHpeleI€HUU DSHEPruu IO
cucteM. [lepBblii 3aKOH | CTEMeHSIM  CBOOOJIBI,  MOJIAPHYIO  TEIIOEMKOCTb;
TEPMOJANHAMUKH. TEIJIOEMKOCTb T'a30B; CPEAHIOI KMHETUYECKYIO SHEPTHUIO
Buayrpennsis SHEPrus. | OJJHOW MOJIEKYJIbI

Tenno€MkocTs. ymemwp: OIpeNeisTb 4YHUCIO  CTeleHell  cB0OOBI,
[Ipumenenue MIEPBOTO | BBIYUCIATH CPEIHIOK KMHETUYECKYIO SHEPTUI0 MOJIEKYIL,
3aKOHAa TEPMOJMHAMUKHM K | BBIYMCIIATH MOJIIPHYHO TEIJIOEMKOCTh IIPH 33JaHHOM
M30IIpOLECCaM. Bropoii | npouecce; HAX0AUTh SHEPTUIO 3aJaHHOM MacChl ra3a
3aKOH TEPMOJMHAMUKH. | 3HAMb: SHTPOINIO; XapAKTEP H3MEHEHMS SHTPONHUH B
Temtosoit npurarens. LUk | pasnuuHbeix mporeccax; UMkl KapHo B KoopauHaTax
Kapmo. Outponus. | (T,S), KIIJ nukia Kapro, ko3dduiueHT mone3Horo
Teopema Hepncra. JNEHCTBUS  TEMJIOBOM  MallWHBL, paboTy Tra3a B
SBieHust mepeHoca B | HUKJIUYECKOM MPOIECCE, TEPMOAUHAMUYECKYIO (HOPMYIY
rasax W3MEHEHUs SHTPOIIMHU, BTOPOE HAYAJIO TEPMOJAMHAMMKU;
SBnenus IIEPEHOCA. | ypaBHEHHE aaradaThl B pa3UYHBIX KOOPAUHATAX
Huddy3us rasosB. | ymembs: IIPUMEHSTH 3aKOHBI TEPMOAMHAMUKH,
TennonpoBoaHOCTH OPUMEHITh (QOopMyTy Ui KOIPQHUIMEHTa MOJIe3HOTO
PeanbHble raspl JENCTBUSA TEIJIOBOM MAIlWHBI, aHaJIM3UPOBaTh
Cunbl  MEXMOJIEKYISPHOTO | MOJyYEHHBIE  PE3Yy/bTaThl, OMNPEICHSATh  HM3MCHCHHE
B3aUMOJICHCTBUS. SHTPOTNH; aHaJIM3UPOBATH uHbOpMaIIHIO,
VYpaBHeHue Ban-nep- | npencraBnennyio B Buie rpaduka; ompenenats KITJT
Baansbca. Kpurnueckoe | mukia KapHo npu W3MEHEHHH €ro mapaMmeTpoB
COCTOSIHHE. OQbdeKT | 3uamp: nepBoe Hayano TEPMOJMHAMUKM, KOJIMYECTBO
JIxoyns — ToMcona. | TemnoTsr; W3MEHEHUE BHYTPEHHEU SHEPTUH,

CKM)KEeHUE ra3oB
CBoiicTBa KHAKOCTEl H
TBEPABIX Teu
OcoOeHHOCTH

TEIIOEMKOCTh B HM300apHOM M H30XOPHOM IIpolieccax;
paboTy raza 3a IMKJI, YHMCICHHO paBHYIO ILJIOLIAIN
¢urypel, OrpaHMYEHHONH  JUarpaMMoil  KpyroBoro
npolecca B KOOPAUHATHBIX OCSIX; BHYTPEHHIOK SHEPTHIO




MOJIEKYJISIPHOTO
KHUJIKOCTEH.
IepeHoca B
IToBepxHOoCcTHOE
HaTsokeHue. CMauuBaHue U
HE CMayuMBaHMUE.
Kanunnspueie SIBJICHUSL.
Kpucrannuueckue TBEp/bIE
tena. AMopdHble  Tena.
@Da30BbIE NEPEXOIBI.

CTPOCHHUS
SBieHus
JKUIKOCTSAX.

Kak (DYHKIIMIO COCTOSIHUS, 3aBUCUMOCTh pabOThI ra3a OT
criocoba mepexoja W3 OJHOIO COCTOSHHSI B JPYyroe;
rpaduueckoe wm3obOpakenue paborer Ha (p,V) -

auarpamme

YMemp: aHAM3MPOBATh WH(POPMAIIUIO, TIPEICTABICHHYIO
B BHUJAe rpaduka, AMarpamMMbl; BBIYUCIATH pPabOTy B
U30TIPOIIecCaxX, HAXOAWTh PadOTy ra3a B IHMKINYECKUX
npoleccax; IpUMEHSTh IIEPBOE Hayallo TEPMOIUHAMUKHI

DyleKTPpUYecTBO M MarHeTusm (3 cemecTp)
DJIEKTPOCTATHKA 3Hamp: HANPSDKEHHOCTh TMOJS TOYEYHOro  3apsja,
DnexTpuyecKuit 3apsj. | IPUHIUI CYNEPIO3UIMH TOJeH, CBSA3b HANpPSKEHHOCTH
DnexTpuyeckoe ToJIE. | BJIEKTPOCTATUUECKOIO TMOJISl U €ro MOTEHIHala, TEopeMy
HanpsoxkeHHoCTD u | Octporpanckoro-I'aycca uist 31€KTPOCTaTUYECKOTO OIS
MOTEHIIHUAI. Teopema | B Bakyyme; HampsyKE€HHOCTb JJIEKTPUYECKOrO TMOJIs
l'aycca. DNEeKTPUYECKUNA | pABHOMEPHO 3apsHKEHHOM OECKOHEYHOW TUIOCKOCTH,
JUnoyb. JIMDIIEKTPUKU B | pABHOMEPHO 3apsKEHHOM JUIMHHOM HUTH, PABHOMEPHO
ANEKTPUUYECKOM MoJie. | 3apsDKEHHOTO 1o 00beMy  IIapa,  pPaBHOMEPHO
[IpoBogHMKH B | 3apsOKEHHOM 10 TOBEPXHOCTH c(epbl; IUMOIbHBIN
BIEKTPUIECKOM MOJIE. | ANEKTPUUYECKUHA MOMEHT; MOMEHT CHJI, JEMCTBYIOIIMIA HA
DOHeprus  dJIEKTPUYECKOTO | AUMOJIb B DJEKTPOCTATHUECKOM I10JI€; MOTEHIHA IOJIS
oISt TOYEYHOTO 3apsAna; ¢opMmyiny paboThl CHJI TIONA TIO
MIEPEMENICHUIO 3aps/ia U3 OJJHOM TOUYKH IOJIS B IPYTYIO
ymemp: TIPUMEHSTh 3HAHUS B YCIOBHUSX KOHKPETHOU
3a[aui; aHAIU3UPOBATh UHPOPMAIIUIO, IPEACTABICHHYIO
B Buue ¢opMmyn, TpadUKOB, PUCYHKOB;, MPUMEHSTH
teopemy laycca B yCIIOBUAX KOHKPETHOW 3aJa4M;
HaxOJIUTh HaIlpaBJICHUE HaIps)KEHHOCTH
3JIEKTPOCTATHYECKOr0 TOJII TOYEYHOTO 3apsija, JWIONS,
3apsOKEHHOM — cdepbl, OECKOHEYHOW  IMJIOCKOCTH B
MIPOU3BOJILHOM TOYKE; MCMOJIb3YS CBSI3b HANPSHKEHHOCTH
W T[OTEHLHWajda, HaxXOIUTh HaIpaBJI€HUE TpaJleHTa
MOTEHIIMaja; ONpeNesiTh 3HAK U BEIUYUHY padOTHI MO
MEPEMENICHUIO 3apsi/ia B AJIEKTPOCTATHUECKOM I10JI€
DJIeKTPUYECKUH TOK 3Hamb: ONpelereHue Cuibl Toka; 3akoH Oma B
Cuna Toka. IlnmotHocTh | muddepennmanbaol Gopme; 3akoH Oma ISl 3aMKHYTON
toka. DJIC. 3akonbl OMa M | Henu; IUIOTHOCTh TOKA, CBS3b IUIOTHOCTH TOKa CO
Jlxoyns — JleHma. | CKOPOCTbIO  YIOPSAOYEHHOTO  JBIDKEHHUS  (apeiida)
Pa3BeTBieHHbIE HocuTenel; 3akoH Jxoynsa-JIenna; paboTy U MOIIHOCTh
NIEKTPUYECKHE nend. | anexkrpuyeckoro Toka; IJIC u paboTy MCTOYHMKA TOKa,
[IpaBuina Kupxroda. | momrHocTs Bo BHemHeH nenu; [Ipasuna Kupxroda
DNeKTpuuecKue TOKM B | ymemsp:  TONydyaTh  uHbopManmio M3  Tpaduka,
MeTajulaX, BaKyyM€ U | aHAIM3UPOBATh 3aBUCMMOCTH MOIIHOCTH, BBIJIEISIEMOMN B

rasax.

IPOBOJIHUKE, OT €ro CONMpPOTHUBIICHUS; HAXOAUTh paldoTy,
MOITHOCTh ~ TOKa M3  TIpaUKOB  XapaKTEPUCTHK
AEKTPUUYECKUX Ilened; 1o rpaduky BOIbTaMIEpHOU
XapaKTepUCTUKH OLICHUBAThH BEJIMUMHY CONPOTUBIICHUS

MarautHoe moJie

MaruurtHslit MOMEHT.
Maruutnas WHTYKITHS.
3akoH Awmmnepa. OHeprus

3Hamp: ONPENCICHUE MArHUTHOM WHIYKLHUH, MTPUHLIMI
cynepro3uiuu mnojei; 3akoH buo- Caapa-Jlamnaca;
cuny Awmmepa, cuiy JlopeHla; MarHUTHBIM MOTOK;
MAarHUTHBI ~ JUIIOJBHBIA ~ MOMEHT; MOMEHT  CHIIL,




KOHTypa ¢
MarHuTHOM ToJIe.
HeiicTBue MarHuTHOTO
IOJIsl Ha JBHXKYIIUKCA OII.
apsa. Cunma  Jlopenna.
VYaeneHblil 3apsa. O¢dekr
Xomna. HanpsixeHHOCTB
MAarHuTHOTO TIOJIA. 3aKOH
buo—Cagapa-Jlamnaca u ero
[IPUMEHEHHUE. 3aKoH
MOJIHOTO TOKa. MarnurtHoe
I10JI€ COJIEHOMJIA ¥ TOPOUA.

TOKOM B

JNEHCTBYIONIUI HA JWIOJIH B MAarHMUTHOM IIOJIe; paboTy
CUJ MOJA IO IIEPEMELIECHUIO IIPOBOJHHUKA C TOKOM
MAarHuTHOE II0JIe; MarHUTHOE II0JI€ IIPSMOJIMHEHHOIO
JUINHHOTO  TIPOBOJHHMKA C TOKOM (BEIMYMHY H
HaIpaBJIEHUE), KPYrOBOTO BUTKA C TOKOM

ymemp: HAXOOUTh HAIIPABICHUE MAarHUTHOIO IIOJIS
IPSAMOJIMHEMHOTO JUIMHHOTO IIPOBOJHHKA C TOKOM B
IIPOU3BOJILHOM TOYKE IIOJIs, HAIPaBICHUE MarHUTHOIO
IIOJIs1 B LEHTPE KPYroBOTO TOKA, NMPUMEHATH INPUHLIHUII
CyNEpIO3ULMU TI0JIEH; HAXOIWUTh HAIPAaBICHUE CHUJIbI
Awmmnepa, cuibl JlopeHia

MaruutHbie CBOMCTBA

BEILIECTBA.

SABaenune 3Hamb: SBICHUE JJIEKTPOMATHUTHOM MWHAYKIMH U
3JIEKTPOMATHUTHOM CaMOMH/IYKIIMM, MarHUTHBIN IOTOK, 3ak0oH Papanes mis
HHIAYKIHH 3JEKTPOMArHUTHOU WHIYKIINH, dbopmymy,
SBnenue onpenenstomyo IC camomnaykiuu, npaswio Jlenna
AJIEKTPOMArHUTHOM JUISL HAXOXKJCHUSI HAallpaBJIeHNUs HHAYKIHOHHOTO TOKa

naayknuu. Oneir @apazes.
[IpaBuio Jlenna. Bzanmuas
uHIyKIUsA. CaMOWHTYKITHS.

yMemb: IPUMEHATH 3TU 3HAHUS B YCIOBHIX KOHKPETHOMN
3a/1auM; aHAJIM3UPOBaTh MH(GOPMAILIUIO, TPEACTABICHHYIO
B BUJE TIpaduKOB; ONpEAENsATh 3HAK U BEIMUYUHY

BuxpeBbie TOKW. OHeprusi | ©3BAMEHEHUS! MAarHUTHOTO IIOTOKA, MPOHHU3BIBAIOIIETO

MAardHUTHOTO ITOJIS. MTPOBOISATIIANA KOHTYP; OTIPENeTATh YCIIOBHSI
BO3HUKHOBeHHMS OJIC HHAYKUMM HW CAMOWHIYKIIUH,
HalpaBJ€HWE  HWHIYKIIMOHHOTO  TOKAa;  OMNpPENeysiTh
pa3sMepHOCTH (PU3UYECKUX BEIIMUYMHA HA OCHOBE 3aKOHOB
AJICKTPOMArHeTH3Ma

DJleKTpUYeCKHe M | 3Hamb:  CBOWCTBA  CETHETOAJIEKTPUKOB,  XapakTep

MATrHUTHBIE CBOMCTBA | 3aBUCMMOCTH TOJIIPU30BAHHOCTH OT HAIPS)KEHHOCTH

BelllecTBa BHEIIHEr0 HJIEKTPUYECKOTO0 TOJISl ISl Pa3HbIX THUIIOB

JUSJICKTPUKOB; MCEXaHU3MBbI MoJsIpru3anuunu
JUBJICKTPUKOB; KJ'IaCCI/I(bI/IKaI_[I/IIO MAarH€THUKOB, THIIbI
JUDJICKTPUKOB, MCXAHU3M  IOJIApU3AIUN  IOJIIPHBIX
JUDJICKTPHUKOB, AUIJICKTPUICCKYIO IMPpOHUIACMOCTb,
TCOpEMY O LUPKYIALIUHA BCKTOpPpa HANPSAXKCHHOCTU

MarHUTHOTO TOJIS (3aKOH TOJIHOTO TOKA JUII MarHUTHOTO
nojisi) B cpene; teopemy Octporpajackoro-I'aycca ams
JNIEKTPOCTATUYECKOTO  IMOJSI B BELIECTBE, BEKTOP
UEKTPUUYECKON MHAYKIHH

yMemp: aHAIM3UPOBaTh WH(POPMAIIUIO, PEICTABICHHYIO
B BUJIe Irpaduka

YpaBHenuss MakcseJia

3Hamb: CUCTEMY ypaBHEHUN MakcBeila B MHTETpaabHON
dopme M uX  (GUMYECKUH  CMBICI;,  3aKOHBI
UIEKTPOCTATUKH M 3JIEKTPOMAarHeTusMa, 0000LIeHreM
KOTOPBIX SBISIOTCS YpaBHEHUs Makcsesuia

YMemp: BOCIIpUHUMATh MH(OPMAIHIO, MPEICTABICHHYIO
B BUJIE YPABHEHUI

CBo0oanbIe u
BBIHY:KJ€HHbIE
KoJe0aHus

3HamMb: 3aBUCUMOCTh YaCTOThI COOCTBEHHBIX KOJIeOaHMIT

OT TMapaMeTpoB KoyeOaTeNbHbIX CUCTEM; DSHEPIHIO
IEKTPUUYECKUX KOJIeOATeNbHBIX CUCTEM; ypaBHEHHE
3aTyXaloIMX  KoJeOaHMl W ero  mapameTphl




(ko3pdummenT  3aryxaHus, BpeMs  peIaKCAIlHH);
BBIHYKJICHHBIC  KOJEOaHUs, TPOIECC YCTAaHOBJICHHUS
KOJICOaHUH; SIBJICHUE PE30HAHCA, PE30HAHCHYIO YaCTOTY
yMemp: AHATM3UPOBATh WH(DOPMAIINIO, TIPEICTABICHHYIO
B BUJIC TpaduKa; BRIYUCIATH TTapaMeTPhl KOJIeOaTeIbHBIX
CHCTEM; OTIPEJIENIATh YHEPTUIO KOJICOATEIIbHOM CHCTEMBI

3Hamb: MCTO/ BeKTOpHLIX I[I/IanaMM IJIA  CIIOKCHUA
HaNpsHKCHUN TIPH BBIHYXICHHBIX KOJICOAHUAX B KOHTYpE
13 II0CJICOOBATCIIBHO COCANMHCHHBIX COHpOTI/IBJ'ICHI/ISI,
I/IHILYKTI/IBHOCTI/I 1 €MKOCTH, 3aKOHBbI nepeMeHHoro TOKa,
CIIO)KECHUE B3aVMHO IIEPIECHINKYIIAPHBIX TAPMOHUYECKAX
KoJeOanuii

ymMemp: BBIUUCIATL AMIUIATYLY PE3YJIBTUPYIOIIErO
HaIpsKEHUS BBIHYXKJCHHBIX Koje0aHui B
MIOCJICZIOBATEIILHOM KOHTYPE

DJIeKTPOMArHUTHbIE
BOJIHBI
OKCIEPUMEHTAIBHOE
MOJIy4YeHUe
ANIEKTPOMArHATHBIX
Huddepennmansuoe
ypaBHEHHUE
AJIEKTPOMArHUTHOM BOJIHBI.
DHeprus u UMITYJIbC
AJIEKTPOMArHUTHOM BOJIHBI.
N3nyuenne JIUTIOJIA.
[Tpumenenne
AJIEKTPOMArHUTHBIX BOJIH.

BOJIH.

3Hamp: SIIEKTPOMATHUTHYIO BOJIHY; BEKTOp IUIOTHOCTH
MOTOKA SHEPruu DJIEKTPOMAarHUTHON BOJIHBI (BEKTOD
[ToifiHTHHra) W YOPYrUX BOJH; €AWHULBI H3MEpPEHUs
00BEMHOM TUIOTHOCTM SHEPruUM U IUIOTHOCTH MOTOKA
SHEpTruH; (PYHKIIMOHATHHYIO 3aBUCHUMOCTH OOBEMHOU
IUIOTHOCTH SHEPTUHU

yMemp: aHAIM3UPOBATh MH(OPMALINIO, TIPEICTABICHHYIO
B BHUJEC PHUCYHKA; HAXOOUTh HAIIPABJIEHUE BEKTOpa
IJIOTHOCTU NMOTOKA SHEPTHM 3JEKTPOMArHUTHOW BOJIHBL;
OIPENENATh IIOTHOCTh MOTOKA SHEPTUU MPU U3MEHEHUH
apaMeTpoB  BOJIHBI;  OMNPENENATh  Pa3MEPHOCTH
(bU3UYECKUX BEIIMYUH

Ontuka (4 cemectp)

DJIeMeHThbI
reoMeTpHYEeCKOM ONTHKHU
PasButue npencrasiaeHuit o
npupoe cBera. OCHOBHBIE
3aKOHBI ONTUKU. JIMH3BI.
N300paxkenue npeamMeToB ¢
MTOMOIIIBIO JTMH3. AGOeparuu
(IOTPENTHOCTH) ONTHYECKUX
cuctem. PoTomeTpus.
Hurepdepennus ceera
KorepenTHble HCTOUHUKH
cBeta. MHTepdepenus cera
B TOHKHX IJIEHKaX. MeTo1bl
HaAOIIOEHUS
UHTEp(EepEeHIIUU CBETA.
IIpumeHeHue
UHTEp(EepPEHIIUU CBETA.
dypbe — cKonusl.
Ju¢paknus ceera
[Tpunnun I'roiirenca —
Openens. Merog 308
Openens. Judpakunonnas

3Hamyp: BICHUE UHTEP(PEPEHIINH, YCIOBUI MaKCUMyMa
¥ MUHUMYMa IpU UHTep(epeHIINH IBYX BOJIH;
OCHOBHBIE UHTEPPEPEHIIMOHHBIE CXEMBI, YCIOBUS
00pa3oBaHUsI MAKCUMYMOB U MUHHUMYMOB, IITUPUHY
M0JIOC UHTEPPEPEHIINH, PATHYChl TEMHBIX M CBETIIBIX
kozen; HproToHa B IpoXoAsiiieM U OTPakeHHOM CBETE;
meto1 30H Dpenens; apieHue audpaxkiuy,
TUGPAKIHMOHHYIO PEHIETKY, TPUPOAY TUPPAKIIHOHHBIX
MaKCHUMYMOB U MUHUMYMOB, (OpMYITy
TU(PPaKIIMOHHON PEeIIeTKH JUIs TTIaBHBIX MAaKCUMYMOB
yMemp: aHAIN3UPOBATh MH(OpPMAIIHIO,
NPEeCTaBICHHYIO IpauUecKn; HaXOAUTh PA3HOCTh
X0JIa IBYX BOJIH U MCIIOJIb30BaTh MPHOIMKEHUS TPU
pEILIEHNN 3aJja4i, IPUMEHATh METOJ 30H PpeHens B
YCIOBUSX KOHKPETHOM 3a/1a4M; ONIPENENSTh Pa3HOCTb
X0/J1a JIyueH, pacCUUTHIBATh MOJIOKEHNE MAKCUMYMOB U
MUHHMYMOB JIJIl OCHOBHBIX HHTEP(PEPEHIIMOHHBIX CXEM
U IIUPUHY TOJIOC UHTEPPEPEHIINHU, ONIPEIETATH
ycI0BHs HAOMOACHUS AU(DPAKIIMOHHBIX MAKCUMYMOB U
MUHHMYMOB U PacCCUUTHIBATh TU(PPAKLUOHHYIO
KapTUHY Ha peleTKe

3Hambp: ABJICHUC NTOJIApHU3allii CBCTA, 3aKOH Mamoca,




pemetka. {udpakuus Ha
KPYTJIOM OTBEpPCTHH.
[Tonsitue o ronorpaduu.

XapakTep U CTEIECHb MOJSAPU3ALMU CBETa,
MOJISIPA3ALUIO IIPU OTPAXKEHUHU OT AUDIIEKTPUKA, 3aKOH
bprocrepa; qucnepcuio, HOpMaabHYIO IUCIIEPCHUIO,
AHOMAJIbHYIO IUCIIEPCHUIO

yMmemp: TPUMEHATh 3aKOH Maitroca B yCI0BUAX
KOHKPETHOM 3aJjaui; aHAIM3UPOBaTh HH(POPMAILHIO,
NPECTaBICHHYIO rpaduvuecKu, B BUAE PUCYHKA;
OIIPENENATh CTEIEHb MOJISIPA3ALUN CBETA, ONPEIEIITh
XapakTep 3aBUCUMOCTH ITOKA3aTENS IIPEITOMIICHHS OT
YaCTOTHI U JUIMHBI BOJIHBI CBETA

KBanToBasi npuponaa
U3JIyYeHUs

TermoBoe U3My4eHue u ero
XapaKTEPUCTUKU. 3aKOH
Kupxroga. 3akons! Credana
— bosibiMaHa u cmenieHne
Buna. ®opmynsl Panes —
xunca u [1nanka.
DOTOINEKTPUIECKU I
sapdekt. Dpdext Komnrona.
EnuHCTBO KOPIYCKYIISIPHBIX
Y BOJIHOBBIX CBOMCTB
AIEKTPOMArHUTHOTO
U3ITy4EeHUS.

JJIeMeHThI KBAHTOBOM
MeXaHUuKH

KopnyckynsipHO — BOJIHOBO#M
JlyaJIui3M CBOWCTB BEIIECTBA.
Bousnsr ne bpoitis.
CooTHolIeHHe
HEONPEIeIEHHOCTEH.
Bonnosas pynkius u eé
CTaTHUCTUYECKUI CMBICIL.
VYpasuenue [Ipeaunrepa.

3HamMb: TETIOBOE M3ITYUYSHHE, €T0 XapaKTEPUCTHKH,
rpaduveckoe onpeeeHre YHEPTeTHIECKOM
CBETUMOCTH; 3aKOHBI TEIJIOBOTO M3IydeHus (popmymiy
Poanes — Jlxxunca, popmyny [1nanka, 3akon Credana —
BonbsiimMana, 3akoH cMmermienus Buna)

YMemb: aHAIM3UPOBATH HH(OPMAIIHIO,
NPEJICTAaBICHHYIO B BHJIE TpaduKa; MPUMEHSITh 3aKOHBI
TETUTOBOTO U3JTyUEHHsSI B YCIIOBHSIX KOHKPETHOH 3a/1auu;
aHATM3UPOBATH 3aBUCHUMOCTh XapaKTEPUCTHK TETIJIOBOTO
W3JTYYEHUS OT OTICITBHBIX TAPaMETPOB

3Hamp: IBICHUE CBETOBOTO JaBJieHMs, KOA(OULIUEHT
OTPaKEHUS 17151 3ePKATTbHON 1 a0COJIIOTHO YEPHOU
noBepxHocTH, dh ekt Komnrona; KOpmycKyIsipHbIe
CBOMCTBA CBETa, YHEPTUIO U UMITYJbC (OTOHA
ymemb: TPUMEHSTH (POPMYITy CBETOBOTO JJaBJICHUS B
YCIOBUSAX KOHKPETHOM 3a/1a4l Ha KaueCTBEHHOM
YpOBHE; IPUMEHSATH 3aKOH COXPAHEHHUS UMITyJIbca B

s dexre Komnrona, mpumensats hopmyny Komnrona
JUISL U3MEHEHHUSI [UTMHBI BOJIHBI [IPU PACCESTHUU B
YCIOBUSAX KOHKPETHOM 3a1a4u

3Hamp: NVHY BOJHBI e bpoiins, cooTHOIIeHne Macc
AJIEKTPOHA U NMPOTOHA, KHHETUYECKYIO SHEPTHUIO,
KOPIYCKYJISIPHO-BOJHOBOM JyaJli3M CBOMCTB
BEIIECTBA, FPAHUILIBI IPUMEHUMOCTH 3aKOHOB
KJIACCHUECKOH (hU3UKHU

ymemps: puMeHsITh Gopmyny ae bpoitns, nonoxxenue o
KOPIYCKYJISIPHO-BOJTHOBOM Jyalli3Me CBOMCTB
BEIIECTBA B YCIIOBUAX KOHKPETHOM 3a1a4u

AToMHas u sifepHas pusuka

Du3nKa AaTOMHOIO0 A/ApAa.
PagnoakTuBHOCTDH
OCHOBHBIE XapaKTEPUCTUKH
Y CBOMCTBA aTOMHBIX fJIEP.
JledexT macchl U SJHEprust
cBs3u saapa. CiuH sapa U ero
MarHUTHBIH MOMEHT.
Snepnsie cunsl. Mogenu
sipa. PaqmoakTHBHOCTb.
3aKOH paIMOaKTUBHOTO
pacnana. [IpaBuna
cMmenieHus. PagnoakTuBHEIE
ceMmelcTBa. SnepHsie

3Hamp: IEPUOJ NI0JIypacnaia; 3aK0H paJuOaKTUBHOIO
pacraza; akTHUBHOCTh

yMmemp: ONPENEIAT JOJII0 HEPACIIABIINXCS
paZoaKkTUBHBIX SAAEP Yepe3 MEPHO/] MOTypacnaia;
aHaJTM3UPOBATh UH(OPMALHIO, IPEJCTABICHHYIO
rpau4ecKy; y3HaBaTh CIOBECHYIO (POPMYITHUPOBKY
omnpeeneHus GU3NIeCKO BeTHUUHbBI

3Hamo: o -, -, y -u3nydeHus, CBOCTBA

PaAMOAKTUBHOIO U3JIy4ECHHUS

yMmemp: ONPENENIATh BUJ PAIUOAKTUBHOTO U3ITy4EHUs
10 XapaKTEePU3YIOLIUM €0 CBOMCTBAM, HAIIPABJIICHUE
U3JIy4E€HMs] B MArHUTHOM I10JI€, BUJ U3JIy4CHUS B
SIIEPHBIX PEAKLUAX




peaKkuyu U UX OCHOBHBIE
tunsl. Llennas peakius
Jenenus. SlnepHas
JHEPreTHKa.

3Hambp: COCTAB Apa, MAaCCOBBIC U 3apsAA0BLIC YHUCJIA,
3aKOH COXpaHCHUA MAaCCOBOT'0O U 3apsAa0BOr0 4uciia
ymemop: OIPCACIIATL COCTAB AACP HCU3BCCTHBIX
9JICMCHTOB B AJCPHBIX PCAKIIHUAX

3HAmMb: YPOBEHB JIEMEHTAPHBIX YACTHUII, HA3BAHUS U
0003Ha4YCHHS DTIEMEHTAPHBIX YaCTHI], OCHOBHBIE
XaAPAKTCPUCTHUKHU IJICMCHTAPHBIX YaCTHIL, KBapKOBBIf/'I
COCTaB HEMTPOHA U IPOTOHA, COCTAB sJIpa, CBOMCTBA
AJIEPHBIX CUJI, YCIIOBUS YCTOMYUBOCTH SEP

ymemp: TPUMEHSTH 3aKOHBI COXPAaHEHHUS MaCCOBOTO U
3apsIIOBOTO YKCEN B YCIOBUSX KOHKPETHOM 3a/1a4H;
OTIPENIETISITh YPOBEHD AJIEMEHTAPHBIX YACTHII,
WCII0JIH30BaTh OCHOBHBIE XapaKTEPUCTUKU
2JIEMEHTApPHON YacTULIbI JUIsl €€ ONpeieNIeHUs!

3Hamb: PAAUOAKTUBHBIC ITPCBPAILICHHUA, 3aKOH
PaauO0aKTUBHOIO pacmaza, n€pruoa nmojaypacrazaa,
IMOCTOSHHYIO paciiajia, akKTUBHOCTb, 3aKOHBI
COXpPAaHCHUA MAaCCOBOI'0 YKCJIa U 3apsAJ0BOT0 YKCia,

CBOMCTBA (¢ -4aCTHUIl U [ -4aCTHII, Ha3BaHUS U

0003HaYEHHUS QJICEMCHTAPHBIX YaCTHII, BUJbI
PaanOaKTUBHBIX ﬁ -pacraaoB; SHEPTHUIO CBA3U A1pa

YMemb: TIPUMCHATH 3aKOHBI COXPaHEHHSI MaCCOBOTO U
3apsIIOBOTO YHCEN B YCIOBUSX KOHKPETHOM PEaKInHy,
NPUMEHSTH 3aKOH PaJHOaKTHBHOTO paciiaja B
KOHKPETHOM 3aj1a4e; ONPEeACIsITh SHEPTHIO CBS3H SPa;
aHATM3UPOBATh HH(OPMAIIHIO, IPEICTABICHHYIO
rpadudecKu

DyHIaMeHTAJIbHbIE
B3alMMOJAEeHCTBUSA
Kocmuueckoe uznydyeHue.
dyH/1aMEeHTaJIbHBIS

B3aHMOHeﬁCTBHH B IIpHUpoOac.

YacTulpbl ¥ aHTHYACTHUILIBI.
Knaccuduxkanus
AJIEMEHTAPHBIX YaCTHII.
KBapku

3HAMb: OCHOBHBIE XapaKTEPUCTUKHN (YHIAMEHTAIBHBIX
B3aUMOJICHCTBUIN ; TUIIBI (PYHIaMEHTaIbHBIX
B3aUMO/ICUCTBUIA: TPAaBUTALIMOHHOE,
3JIEKTPOMArHUTHOE, CUIIBHOE, CJ1a00€; YaCTHIIbI,
YYaCTBYIOIIME BO B3aMMO/ICHCTBUSIX PA3IUYHBIX THIIOB;
MEePEHOCUYUKHU (HYHIaMEHTAJIbHBIX B3aUMO/ICHCTBHIA,
0OMEHHBIN Xapaktep GyHIaMEHTAIbHBIX
B3aUMOJICHCTBUI; 3aKOHBI COXPaHCHUS

yMemb: UCTIONIb30BaTh 3aKOHBI COXPAHEHHSI B YCIOBHUAX
KOHKPETHOM 3a/1a4H, UCIIOJIb30BaTh OCHOBHBIC
XapaKTEPUCTUKHU JUIs OTIPECIICHHS BUIA

(G yHTaMEHTAJIbHOTO B3aUMOJCHCTBHS




4.4 Tembl ¥ IUIaHBI NPAKTHYECKUX 3aAHATHI

Tema mpakTU4ecKoro

Ne
g | 3ATAS 1 ¢dopma ero Bompocs! mi1st 06cyxaenus
MIPOBEICHUS
Kunemaruka
. Pemienne 3amad Ha pacyer IyTH, NEPEMEILECHUS,
KPUBOJMHEHHOTO
1. . | CKOpOCTH, YCKOPEHHSI M €ro COCTaBJISIOIIHUX.
JBUKEHUSI MAaTepUATLHOM
[Ipsimast u oOpaTHas 3aja4l KWHEMATHUKH.
TOYKHU
OcHoBHBIC (GOPMYIBI W TOHATHS KUHEMATHKH
BpalaTeIbHOTO JIBWXKEHUs. HampaBieHue yrioBbIX
Kunematuka p P T
KMHEMaTUYEeCKUX BeJIWYWH. PereHue 3agad  Ha
2. | BpamaTexbHOTO JABWKCHUS o
TBEDIOrO TeNa ompe/eNieHue 3HAYEHUW W HaIpaBJIEHUS YIJIOBBIX
p KMHEMaTU4YeCKuX BenuduH. [logBeaeHne WTOTOB
3aHSTHUS.
o 3akoHsl HploTOHa, CHMJIBI B MeXaHHUKeE. PereHue
JlnHaMuKa MaTepHaIbHON o
3. UKL 3a/1ad Ha pacyeT JBIKCHHS MaTepUaTbHOW TOYKH
MO/ TIWCTBHEM HECKOJIBKUX CHIL.
dopMyn W TpaBWIa JUHAMHUKH BpaIIaTeIbHOTO
IBIDKEeHMs. Permenue 3amad Ha pacyeT MOMEHTa
4. | JlunamuKka TBEpJOTO Tea.
WHEpPIMYM, MOMEHTa CHJ, MOMEHTAa WMITyJIbCa.
VYcnoBus paBHOBECHsI TBEPJIOTO TeJa.
3aKOH COXpPAaHEHHsI UMIIYJIbCA, 3aKOH COXpaHEHUs
5 3aKOHBI COXpAHEHUS B MOJTHOM MEXaHUYECKOW SHEPruu. 3aKOH COXpPaHEHUs
" | MEXaHUKe. MOMEHTa  ummyiaeca. Pemenue  3agad Ha
IIPUMEHEHHE 3aKOHOB COXPAHEHUS] B MEXaHUKE.
JaBnenune. JlaBaeHwe B KHUJIKOCTSX M rasax.
N VYpaBHeHue HEpa3pbIBHOCTH. YpaBHeHUE bepHyu.
MexaHuka KUIKOCTEN U p pPasp p DePHY
6. 308 Pemenne 3amay mo MexaHuKe XUIAKOCTEH M ra3oB.
3HaveHHE (10737041 B npo¢eCCHOHATBHON
JeSITeNIbHOCTH UHXEeHepa-HeDTIHUKA.
Tect no mexanuke. MKT N
MKT. WpeanpHpli Tra3 ©W €ro  OIIMCAHUE.
UJCAIbHBIX Ta30B.
7. [Toctpoenne rpadukoB wu3ompoueccoB. Pemienue
OnbITHBIE 3aKOHBI
3a/1a4 Ha pacuer MapaMeTpoB UI€aJIbHOTO Ta3a.
UJI€AJIbHOTO rasa.
OCHOBHbBIE TIOHATUS U 3aKOHBI TEPMOJUHAMUKHU.
Buytpennsas osnHepruss u paboTta rasza. Pemienue
8. | OcHOBBI TEpMOJIMHAMUKH | 337]ad ~ Ha  NPUMEHEHHWE  TEPBOrO  3aKOHA
TEpMOJAMHAMUKHU. TeryoBble MAalIMHBI U YCIOBUS HX
paboTHI.
PeanbHble Ta3bl, )KUIKOCTH
VYpaBHeHue COCTOSIHMS peanbHOro rasa.
U TBepAble Tena. Tect mo
9. . BuyTpenHsis sHeprus peanpbHOro rasa. Pemienue
MOJIEKYIIAPHOH QHU3UKe U
3a/1a4 Ha pacyueT MapaMeTpoB PEeaIbHOTO ra3a.
TEPMOAMHAMUKE.
No Tema nmaGopatopHoro
/g | 3AHATAS 1 ¢dopma ero | Bompocs! amnst o0Cyx aeHUs
MPOBEICHUS
Onpenenenue
. OCHOBHBIE TIOHSTUS METPOJOTUU U TEOPUU ONpENeICHUs
MOTPELIHOCTEN  MpHU .
1. MOTPEIIHOCTeH MPU M3MEPEHUSIX (U3MUYECKUX BEITUUHH.
HU3MEPEHUSX

(buznuecKux

IIpoBeneHue IpsIMBIX U KOCBEHHBIX U3MEPEHUN.




BCINYUH

Beinosnenue u
3aImTa

1a00pPaTOPHBIX paboT
0  MEXaHWKe U

du3nyecKrue OCHOBEI MEXaHUKHU

N3ydenne nBWKEHUS Tel TO HAKIOHHOW TUIOCKOCTH.
OmnpeneneHrne MOMEHTa MHEPLUU MasTHUKAa MakcBeria.
OmnpeneneHne MOy YIPYrOCTH TBEPHABIX TE METOJIOM
u3ruba. OrmpeneneHue MOIYJs  CIBUTa  METOJOM
KPYTHWIBHBIX KoyieOaHuil. Ompenenenue kodpuImeHTa

MOJIEKYJIIPHOI BHYTPEHHETO TPEHUS UCCIIEYEMOM KUKOCTH.

2 | pusmke, MonexymsipHas GU3UKa ¥ TEPMOANHAMHIKA
TEPMOJMHAMUKE Onpenenenne  KOAPPUIIMEHTa  BSA3KOCTH  BO3AyXa
(3ansTHA 2-9. paboTa | KanWUISIpHBIM  MeTooM. Ompenenenue kod¢puuueHTa
B MaJIbIX TIpynnax, | TEIJIONPOBOJHOCTH METOJIOM HarpeTou HUTH.
oOyueHue B | OnpeneneHue OTHOLIEHUS TEMJIOEMKOCTEH BO3JyXa IMpHU
COTPYJHUYECTBE) IOCTOSIHHOM ~ J1aBlieHMM U oObeme. Ormpenenenue

TEIUIOEMKOCTH TBepAbIX Tesl. OmnpeneneHue MOJSPHOM
Macchl U INIOTHOCTHU T'a3a METOI0M OTKAYKU
Ne | Tema mnpakTUyeckoro 3aHATHS U
Bomnpocsr mist o0cyxieHus
1/m | popmMa ero mpoBeACHUS
Onektpuyeckuil  3apsan.  3akoH  Kymona.
Onekrpocratnyeckoe  nojne.  [IpuHnmn
1 Pacuer AJIEKTPOCTATUYECKUX | CYNEPIO3ULINU MOJIEN. Pacuer
" | monen. B3aUMOJICCTBUS DJEKTPUUYECKUX 3apSAJIOB.
Pacuer HampsyKeHHOCTM MW IOTEHIMANA
AJIEKTPOCTATUYECKHUX MOJICH.
Pacuer 3JIEKTPOCTATHYECKUX MOJICH.

2 Husnexktpukn u 1npoBogHUKU B | Teopema [Maycca mjig 37€KTpOCTaTUUECKOTO

3NEKTPOCTATUYECKOM I10J1€ noJisi B JIUDJIEKTPUKE.  DIIEKTPHUYECKOE
CMEIIEHUE.
3akoH OMa J1si OTHOPOJHOTO y4acTKa LEIu,
JUIsl HEOJHOPOJHOTO Yyd4acTKa Uenu, s
. . 3amkHyTOM 1enu. llocinenoBarenbHoe W
3. | IlocTosSIHHBII AJIEKTPUUECKHI TOK
NapajyieJIbHOE COEJUHEHHUE IIPOBOJHUKOB.
[TpaBuna Kupxroda. Pacuer anextpuueckux
nenei.
Pacuer anexrpuueckux erneu
P " 3akowsl Oma wu Jbxoyns — Jlenna.
(pabota B  Majblx TpyIIax,
Pa3BeTBlICHHbIE  3JEKTPUYECKUE  LICTIH.
4. | obydueHue B COTpPYIHUYECTBE).
. DJIEKTpUYECKUE TOKU B METallax, BaKyyMe
DIEKTPUYECKUA TOK B Pa3IU4HbIX
U razax.
cpenax.
MaruntHas uHAykuusa.  HampspkeHHOCTb
. MarHuTHoro nojsd. 3akoH buo-Casapa
5. | Pacyer MarHUTHBIX MOJEH
Jlarmaca. Teopema T'aycca mns  pacuera
MarHMTHBIX NOJIEN.

6 SIBnenue IEKTPOMAarHUTHOM | 3aKOH ®dapanes. IIpaBuiio Jlenua.

" | M”HAYKIUU Camounnaykuus. Bzanmuast HHIyKuus.
TecroBas pabota 1o
IEKTPUYECTBY U  MArHeTusmy

7. OneKTpocTaTuka. 3aKOHBl  ITOCTOSIHHOTO
(MHAMBHTyaTbHAS pabota

TOKa. MarHuTHOE 1nosie. DJIeKTPOMarHuTHbIE
00y4aromuxcs)
ABJICHUS.
8 Boinosnenune u 3amuTa
" | MHIMBUAYaAIbHBIX 3aJlaHuM




| (paboTa B MaNBIX rpymIax)

Tema  maboparopHOTO
3aHATUS M dopMa ero
IIPOBEJICHUS

Bompocs! mi1st 06cyxaenus

DNEeKTpOU3MEPUTENbHbIE
npuOopbI

OcCHOBHBIE  MOHATUS  METPOJIOTUM U TEOPUHU
OIIpENENCHUsT  IMOTPEIIHOCTEM NpPH  HU3MEPEHMUAX
(U3NYECKUX BEJIMYUH B LEMAX AIEKTPUUYECKOrO TOKa.
[IpoBeieHrE NPSIMBIX U KOCBEHHBIX U3MEPEHUN.

Brinonnenue u 3amura
1abopaToOpHBIX PabOT MO
JNIEKTPUYECTBY "
MarHeTusMy (3aHsTHs 2-
8, pabota B MaJbIX
rpynmnax, oOydeHue B
COTPYJHUYECTBE)

DIIEKTPUYECTBO U MAarHETU3M

Pacuer anekTpocraTnueckux moJieil. JMdnekTpuku u
MIPOBOHUKHU B ANEKTPOCTATUYECKOM moJe.
[TocrositHHBIN JNEKTPUIECKUI TOK. Pacuer
JJCKTPUYECKUX  Iemeil. DIeKTPUYECKUH TOK B
pa3IuYHBIX cpeaax. PacyeT MarHuWTHBIX —MOJEH.
SIBIIeHNE ANEKTPOMATHUTHOW HHAYKIIUU

. O0pa3oBaTesibHbIE TEXHOJOTIUH

[Tpu

Huckyccus;
Mo3roBoii mrypm;

ogakrwdE

NPOBEACHUU
o0Opa3oBaTelbHbIE TEXHOJIOTHH:
MeTtop! MpoOIEMHOTO 00YICHHS;

y4eOHBIX 3aHATUA  UCHOJB3YIOTCS  CIEAYIOLIUE

PaboTa B koMaH e (IpakTHYECKHE U Ja0OpaTOPHBIC 3aHATHS ),
[IpoexTHbI MeTO (TaOOpaTOPHBIC 3aHATHA);
HccnenoBaTenbckuii MeTO/1 (JTaOOpaTOPHBIE 3aHSITHS).

3aHHTI/I$I, IIPOBOAMMEBIC C UCIIOJIB30BAHUEM MHTCPAKTHUBHBIX q)OpM 06y‘IeHI/I${.

No Kon- | Ucnonb3yemblie
e Tema nexuun BO MHTEPaKTUBHBIC
4acoB | METOJIbI
1 | IIpeamer (bu3ukH. MeToib1 (bu3HYECKOro Huckyccus,
uccienopanus. CTpyKTypa U OCHOBHBIE MOHSTHS | 2 MO3rOBOM
MEXAHUKU. HITYpM
2 CkopoCcTh M YCKOpPEHHE MAaTEpHUaIbHOM  TOYKH. Huckyccns,
KunemaTtuka BpamareabHOTO ABUAKEHUS. 2 MO3r0BOM1
HITYpM
3 IlepBbiii 3axkoH Hprorona. MHepuuanbHble CHUCTEMBI Huckyccns,
oryera. [IpuHimn orHocurensHocTH [anmunes. Macca. 2 MO3TOBOM
Cuna. Bropoit 3akoH HsrotoHa. Tperuin 3akoH ITYpM, BHUIEO
Hsrorona. JIEKLIHS
4 | BzaumoneiictBus B npupojae. CHIIbl B MEXaHHKE. Huckyccus,
2 MO3rOBOM
HITYpM
5 MexaHnyeckass CcUCTeEMa Tel. 3aKOH COXpaHEHUS Huckyccus,
HMITyJIbCa. JIBUIKEHHE TEIl IEPEMEHHOM MAcCCBhl. 2 MO3r0BOM1
HITYypM




6 | Mexanuueckas pabora. MomHocTh. Kunerndeckas u Huckyccus,
MOTEHLIMAJIbHAS ~ JHEPrusl. 3akoH  coxpaHeHus | 2 MO3rOBOM
MEXaHUYECKOHN SHEPIHH. ITYpPM

7 JlnHamuKa BpaniaTeapHOrO ABUKEHUS TBEPAOrO Tena. Huckyccus,

2 MO3TOBOM
ITYpM
8 MexaHuka )KUJIKOCTEN U Ia3oB. Huckyccns,
2 MO3TOBOM
HITYpM

9 | MonekynspHasi GpU3MKa U TEPMOJIUHAMUKA: MIPEIMET U Huckyccus,
Meroabl uccinenoBanus. MKT. OmnbiTHbIe 3aKOHBI | 2 MO3TOBOM
WJIeaJIbHOTO Tas3a. TYypM

10 | YpaBHeHHE COCTOSHUS HIcATbHOTO Ta3a. OCHOBHOE Huckyccus,
ypaBHeHue MKT. 2 MO3TOBOM

ITYpM

11 | Pacmipenenenue Bonbimana. bapomerpuueckas Huckyccus,

dbopmyna. Pacipenenenne Makcpea. 2 MO3TOBOM
ITYpM

12 | SIBnenus mepeHoca B ra3ax. Yucio coymapeHui MexmIy Huckyccns,
MoJekynamu rasza. CpemHsiss aiMHa CBOOOJHOTO 9 MO3TOBOH
npoOera Mosekynbl. BHyTpeHHee TpeHHE (BSI3KOCTB). HITYpM
Juddy3us. TennonpoBoIHOCTS.

13 | CocrossHue TepMOaMHAMHUYECKHX CcHCTeM. llepBoe Huckyccus,
Hayajo TepMOJIMHAMUKH. 2 MO3TOBOM

HITYpM

14 | Bropoe Havajo TEPMOAMHAMUKH. TemnoBoi Huckyccus,
neuratenb. [lukn  Kapno. Ourporms. Teopema | 2 MO3TOBOM
Hepucra. HTYpM

15 | PeanbHble ra3el. YpaBuenue Ban-nep-Baansca. Huckyccus,

2 MO3TrOBOM
HITYpM

16 | OcoOGeHHOCTH MOJIEKYJIIPHOTO CTPOEHHUS >KHUIKOCTEH. Huckyccus,
SBnenust mepeHoca B KuAkocTsx. IloBepxHocTHOE MO3TOBOM
HaTspkeHne. CmaumBanue. KanwuisipHele sBIeHHS. | 2 HITYpM
Kpucrannuueckue tBEpAbIe Tena. AmopdHbIe Tena.

@Da30BbIE IEPEXO/IBI.
Ne Koar- NuTepakTHBHBbIE
w/n Tema npakTH4ecKOro 3aHATHSA BO MeTOBI
4acoB

1 KunemaTtnka KpMBOJIMHEMHOTO IBUIKECHUS. 2 Mo3rosoit ITypm

2 Kunematnka  BpamaTenbHOro  JIBUYKEHHSL. 2 Pabora B  mambix
[Tpsimast m oOpaTHas 3a7ja4 KWHEMATHKH. rpynmnax

3 JluHaMuKa MaTepUaJIbHON TOYKHU. 2 I'pynmosoe

o0cyxeHHe

4 JluHaMuKa TBEpAOro Tena 2 Mo3rosoi1 wTypm

5 PaGota u »Heprus. 3aKOHBl COXpPaHEHUS B 4 Pabora B  mambix
MEXaHUKe rpymmnax

6 MexaHuKa )KUJIKOCTEH U ra3oB 2 Mo3rosoi1 wTypm

7 VYpaBHEHHE COCTOSIHMSI HMAEAIbHOIO  rasa. 2 Mo3srosoii wtypm
OnbITHBIE 3aKOHBI HJI€aJTbHBIX Fa30B.




8 Ilepoe Hauasio TepmoauHaMuku. Bropoe Pabota B MaibIx
Hayvajo TepMOAMHAMHKH. TersoBbie nBUTATENN | 2 rpymnmnax
1 YCIIOBUS HX pabOTHI.

Ne Koa- HNHTepakTUBHBIC

u/n Tema nexkuuun BO METONbI

4acoB

1 Onektpuueckuit  3apsan.  3akoH  Kymona. 2 Huckyccus,
DIEKTPUUECKOE TOJIE U €r0 XapaKTEPUCTUKH. MO3TOBOH IITYpM

2 Teopema Taycca miis 3IE€KTPOCTATUUYECKOTO Huckyccus,
10JIs B BaKyyMe. [Morentman | 2 MO3TOBOH IITYpM
JIEKTPOCTATHYECKOTO MOJIS.

3 [IpoBogHUKH U JIUDIEKTPUKU B, Huckyccns,
JIEKTPOCTATHYECKOM IOJIE. MO3rOBOH IITYpPM

4 [TocTOSHHBIN 3EKTPUYECKUN TOK. 2 Huckyccns,

MO3TOBOH IITYpM

5 DneMeHTapHas JNEKTpUYECKas TEOpHs Huckyccns,
MeraiioB. PaboTa BbIXOJa AJIEKTPOHOB U3 2 MO3TOBOH IITYpM
MeTajuia. OMMCCUOHHBIE SIBIICHHUSL.
DJIEKTPUYECKHUI TOK B razax. [1nazma.

6 MaruuTtHoe mone. 3akoH buo - Camapa - 2 Huckyccus,
Jlannaca MO3TOBOM IITYpM

7 3akoH Awmrnepa. B3aumoneiictBre Huckyccus,
MapajUIeIbHBIX TOKOB. MarHuTHas MOCTOSHHAS. MO3rOBOH IITYpM
EmnHuner MAarduTHOU WHIYKIIHHT ul?2
HaIpsDKEHHOCTH.  JIBWKymimecs  3apsabl U
MarHuTHbIe nossi. Cuna JlopeHna.

8 DJIeMEHTHI TEOpUU Makcseinna |, Huckyccus
IEKTPOMArHUTHOTO IOJISL.

Ne Koa- NHTepakTUBHBbIE

u/n Tema npakTH4ecKOro 3aHATHA BO MeTOIbE

4acoB

1 Pacuer 351eKTpOoCTaTUYECKUX MOJIEM. 2 Mo3roBoii ITypm

2 IIpumenenune teopemel ['aycca k pacuery 2 PaboTa B MasbIX rpynmnax
110JIEN B BaKyyMe.

3 [loTeHiMan 3NEKTPOCTATUYECKOTO  IMOJIA. 2 I'pynnoBoe o6cyxaeHue
CBs13p HAIPSDKEHHOCTH M MOTEHIMAJIA.

4 KpaTkoBpemeHHas caMocToOsTeNb A | o, Mo3rosoi1 wrypm
pabota. ITocTOsSHHBIN 2JEKTPUUECKUHN TOK.

5 Pacuer onekrpuueckux uened. Ilpasuna 5 PaboTa B MasbIX rpynmnax
Kupxroda.

6 KpaTkoBpemeHHas CaMOCTOSITENIbHAS Mo3rosoi1 wrypm
pabota. Pacuer MarHUTHBIX mojel. 3akoH | 2
buo — CaBapa — Jlannaca.

7 Cuna Amnepa. /lelicTBUe MarHUTHOTO TOJIS 5 Mo3rosoi1 wrypm
Ha ABWKymuics 3apsa. Cuna JlopeHna.

8 3aKOH 2JIEKTPOMAarHUTHOM MHIYKIIUU. 2 PaboTa B MasbIX rpynmnax

\ Ne \ Tema 1a00paTOPHOIO 3aHATHS \ Koa- \ NHTepaKkTHBHBIE




n/n BO MeTOAbI
4acoB

1 OrnpezenieHre MOrpeirHoCcTed npu 9 Mo3roBoii mrypm
M3MEPEHUAX (PU3NYECKUX BEIMYUH

2 H3ydeHune 3aKk0HOB MOCTYNATEIbHOTO 4 PaboTa B manbix
JIBIKCHUST rpynmnax

3 N3yuenune 3aKk0HOB BpaIaTeIbHOIO 4 ['pynnoBoe o6cyxieHue
JIBUKCHUS

4 Cunbl B MEXaHHUKE 4 Mo3roBoil ITypM

5 3akousl MKT. Tepmounamuka 4 PaboTa B manbix

rpymnmnax

6. OueHouHble cpeacTBa (MaTepuabl) VISl TEKYIIEro KOHTPOJIS YCHeBaeMOCTH,
NPOMEKYTOYHOH aTTecTALMN 00y4aroIUXCs

AN

©

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

20.

Cnucox BONPOCOB /ISl 3a4eTa M IK3aMeHa
du3uyecKkre 0CHOBbI MEXaHUKHU
[Ipeamer u cTpykTypa MeXaHuKH. MoJelu W OCHOBHBIE TIOHATHS (PagHyc-BEKTOD,
YpaBHEHUs JBWXKEHUS, TPACKTOpHs, TepememnieHue, myTh). CrnocoObl omucaHus
JIBIDKCHHSL.
CKOpOCTh JTBHKECHUSL.
YckopeHue 1 ero cocTaBJIsoLIUE.
KunemaTtuka BpamaTenbHOro ABMKEHUS TBEPAOIO Tena. CBSI3b IMHEMHBIX YTIIOBBIX
KMHEMAaTUYECKUX BEIUYMH.
3akonsl HeroToHa (mepBriii 3akoH Hertotona, mHepuus, MCO, macca, ”HEPTHOCTb,
cuia, BTopoi 3akoH HeroToHa, Tpetnii 3akoH HeioToHa). ['paHuIel MPUMEHUMOCTH
MexaHuku HproToHa.
Cunbl B MexaHuke U ux npupona. Cuna TpeHus (MOKOs, CKOJIbKEHHS, KaueHus).
Jedbopmaruu. CHITBI YIPYTOCTH.
Cunet B Mexanuke W ux npupojga. Cunsl  Tarotenus. Cuia  TSHKECTH.
I'paBuTanmonnoe nojue 3emin. AHOMAIUU YCKOPEHUS CBOOOTHOTO MaJACHHUS.
Nmnynbce Tena u cucteMsl Tel. 3aKOH COXpaHeHus uMiryibcea. LleHTp macce.
Pa6ora cunbl. MomnocTs. PaboTa 1 sHEeprus npu BpamiaTelIbHOM JIBUKCHHUH.
Kunernueckass u norteHuuanbHass sHeprus. lIpumepsl pacdyera NOTEHIMAIbHOU
SHEpruu. 3aKOH COXpaHEHUsI MEXaHUYECKON SHEPTHUU.
MomeHT uHepuuu. MoMeHT cuibl. OCHOBHOM 3aKOH JMHAaMUKH BpPAIaTE€IbHOTO
JBUKEHHUSL.
MoMeHT uMitynbca. 3aKOH COXPaHEHUsSI MOMEHTA UMITYJIbCA.
VYcnoBus paBHOBecHs TBEpJOTro Tena. Bunbl paBHOBeCHSI.
JaBnenue B xuakocT W rasze. 3akoH llackans. 3akoH Apxumena. YpaBHEHUE
HEpa3pbIBHOCTHU. YpaBHEHUE bepHYUIM U CIIECTBUS U3 HETO.
Bsi3kocTh (BHYTpeHHee TpeHue). PexxuMbl TeUeHHS! )KUKOCTEH.
MouexyasipHas (pU3UKa U TEPMOANHAMHKA
MounekynspHas ¢uznka U TepMoAWHAMHKa. [IpeiMeT W MEeToAbl HCCIeI0BaHUS.
OcHoBuble nonoxkenuss MKT. OtHocuTenbHasi aTOMHasi U MOJIEKYJsIpHasl macca,
KOJIMYECTBO BEIIECTBA, MOJISIPHAs Macca.
OnbITHBIE 3aKOHBI UJICATTLHOTO Ta3a. Y paBHEHUE COCTOSIHUS MI€abHOTO ra3a.
OcHoBHoe ypaBHeHne MKT. Cpeansisi KHHETUYECKasi SHEPT Ul IBMXKEHUS MOJIEKYIL.
3akoH MakcBemia 0 pacnpeneseHu MOJIEKY HAEaTbHOrO ra3a Mo CKOpPOCTSIM M
SHEPTUSIM TEIUIOBOTO ABMKEHUS. CKOPOCTU JBUKEHUS MOJIEKYIL.
Bbapomerpuueckas ¢popmyna. Pacnipenenenue bonbimana.




21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.

33.

34.

35.

36.
37.

38.
39.
40.

41.
42.

43.

44,

45.

46.

47.

48.

49.

50.

SIBrienus nmepenoca (TerIonpoBOIHOCTh, TU(Y3Hsl, BHyTPEHHEE TPEHHUE).
Buyrpennsis sneprus. Pabota raza. IlepBoe Hauano TepMOAMHAMUKM.
TermoemMkocTu. YpaBuenue Maiiepa.
AnmabatHsrii nporecc. YpaBuenue Ilyaccona. [lomuTpomnHslii mporecc.
Bropoe Havano TepmoaguHaMuKy. TerioBbie ABUTATEH U YCIOBUS UX paOOTHI.
KIIJ] mukna (mpsimoro, obparroro). [ukn Kapro. Teopema Kapno.
DOHtponus u e€ cBoiicTBa. Tperbe Hauano TepmoarHaMuku (Teopema HepHera).
PeanbHsblii ra3. YpaBaenue Ban-nep-Baansca. M30TepMbl peanbHbIX Ia30B.
Buytpennss sHeprust uaeanbHoro rasa. O¢dext Jxoynsa-Tommcona. CximkeHune
ra3os.
Kunkoctu: crpoenue u cBoiictBa. [loBepxHocTHOe HatskeHue. (CmauduBaHUE.
Kanwnnspueie siBneHusl.
TBepasble Tena: cTpoeHne u cBoMcTBA. Pa30BbIE IEPEXOMBI.
DJIEKTPHUYeCTBO U MarHeTU3mM
DNeKTpUYeCKul 3apsii W ero cBoictBa. 3akoH Kymona. DiexkTpuyeckoe mole.
Hanpsxennocts nostst. [Torennnann.
Teopema Taycca pans 2JIeKTpOCTaTUYECKOTO TMOJs B Bakyyme. Pabora
AJIEKTPOCTATUYECKOTO TOJIAL. [Mupxymsiust BEKTOpa HaIPSKEHHOCTH
ANIEKTPOCTATUYECKOTO MOJISI.
JvpnekTpukn M MX THUOBL. DJIEKTpUYecKoe cmenieHue. Teopema ['aycca s
ANIEKTPOCTATUYECKOTO TOJIS B AUIJIEKTPUKE.
[IpoBOJHUKH B 3IIEKTPOCTATUYECKOM TMOJ€. ONEeKTpoeMKOCThb. KoOHIEeHCaTOpBHI.
DHeprus noJis.
DIIeKTpUYECKHil TOK U ero xapakrepuctuku. DJ1C. Hanpspokenue.
ConpoTtuBnenue npoBoAHUKOB. [locnenoBarenbHOe M NapajjiebHOE COEOUHEHUE.
3akon OMa Jyisi OTHOPOJHOTO U HEOTHOPOJIHOTO YYACTKOB LIETIH.
Pabora m momHOcTh TOKa. 3akoH J[xoyms-Jlenma. O06oOmeHHbI 3akoH OwMa.
[TpaBuna Kupxroda nms pacdera pa3BeTBICHHBIX IICTICH.
MarsuTHO€ 10JIE ¥ €r0 XapaKTepUCTUKU. MarHuTHoe 1oJsie 3eMJu.
3akoH buo-Casapa-Jlannaca 1 ero npuMeHEHHE K pacyeTy MoJIeH.
3akoHn Amrnepa. BzanmoaeiictBue napayuienbHbix TOKoB. Cuita Jlopenua.
ITorok BekTOpa MarHUTHOW WHAYKIMU. Teopema ['aycca mjisi mOoTOKa BEKTOpa
MarHuTHOM WHAYKUMH. [lUpKynsuuss BeKTopa MarHUTHOM MHAYKIUHU (3aKOH
MTOJIHOTO TOKQ).
MarnuTHble cBOicTBa BeulecTBa. Jlna- u npaMareTuku. GeppoMarHeTusm.
SIBneHue HNEeKTpOMAarHUTHOM uWHAYKUMH. 3akoH Dapazges. Ilpasuno Jlenua.
Camounnaykuus. Bzanmuas nHayKuus.
Teopust Makcgenna 1Jig 3J€KTPOMarHUTHOTO N0Jisl. BuxpeBoe aiekTpuieckoe moJie.
Cucrema ypaBHeHuid MakcBesia.
Kone0anus n BoJIHBI
Mexannyeckue KoseOaHUs. BennuuHbl, XapakTepu3ywollue KojeOaTenbHbIN
nporiecc. Buapl MexaHu4YecKuX KojaeOaHui.
DNeKTpOMarHuTHbIE KoJiebanus U ux Bubl. KonebaTenbHbIi KOHTYP.
BonHOBO# mpolriecc U €ro OCHOBHBIE XapaKTEPUCTUKH (CPaBHUTENBHBIN aHAIH3:
MEXaHUYECKUE U IEKTPOMArHUTHBIE BOJIHBI).
Onrtuka
PazBurue B3rnisinoB Ha mnpupony cBera. OCHOBHBIE 3aKOHBI T'€OMETPUUYECKOMU
ONTHKHU.
Uctopuyeckuit 0030p pa3BUTHUS B3MNIAA0B Ha mpupoay cBera. CoBpeMEHHBIE
MPEACTABICHUS O CBETE. 3aKOHBI T€OMETPUUYECKON ONTUKU: 3aKOH MPSIMOJIUHEHHOTO
pactpoCTpaHEeHHs] CBETa, 3aKOH HE3aBUCHUMOCTH CBETOBBIX IYYKOB, 3aKOH
OTPa)KEHUS CBETA, 3aKOH MPEJIOMJICHHS CBETA. 3epKala U JIMH3bI (XapaKTepUCTHKA U
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MOCTPOEHHE N300paKeHHIA).
WuTepdepenius ceera.
[Ipenmer BoHOBOM ontuku. [Ipuanun I'toirenca. Untepdepenmus ceera. Y cioBus
HabOmroeHust uHTepdepeHun. YCIoBHS HHTEPPEPEHLIMOHHBIX MaKCUMYMOB U
MuHuUMYMOB. OmnbiT FOHTa. [IpuMmenenne naTepdepeHIum.
Hudpaxmus ceera.
Hudpakaust ceera. Judpakuus DPpaynrodepa. udpakmumss Ha ABYX IIETSX.
Hudpakuonnas pemerka. Popmyna muppakunoHHON pemeTkd. [IpuMenenue
IrQpakuy cBeTa.
Hucnepcus ceta. [lormnoiienue u paccesiHue CBeTa.
Hucnepcusi. IlpusMartuyeckuil CHEKTp M €ro OTIMYKMe OT JAU(PaKIUOHHOTIO.
[Tornomenue cera. 3akoH byrepa. Paccesnue cBera. PaccesHue B MyTHBIX U
YHUCTBIX cpenax. 3akoH Penes.
[Tonspuzanus ceera.
[TonsiTue nmonspuszanmu cBeta. ECTECTBEHHBIN U MOJApU30BaHHbIN CBET. [loyuenue
MOJIIPU30BAHHOTO cBeTa. 3akoH Maitoca. 3akoH bproctepa.
KBanroBas ¢pusznka

KBanToBas mpupoa uzmydeHus. TeraoBoe U3ITy4eHUE U €r0 3aKOHOMEPHOCTH.
TemoBoe wu3MydeHue U ero XxapakTepucTuku. 3akoHbl Kupxroga, Credana-
bonbimana, Bwuna, ®opmynel Panes-Jxunca wu Ilnanka. Temmeparypsi:
paavanoHHas, IBETOBas, SPKOCTHAs.
SAsnenune pororddekra.
KsanrToBas rumnore3a Ilmanka. ®otonsl. ®oTOA(PdEKT: BHENIHUI W BHYTPECHHHIA.
DOKcnepuMeHTanbHOe  uccienoBanne  ¢otodddexra.  3aKOHBI  BHEIIHETO
dbotorddexra. VYpaBHenue OiHmTerHa. «KpacHas rpanuma» Qorosddexra.
[IpuMeHeHnne BHENTHETO ¥ BHYyTpeHHETO GoTorddexTa.
Dddext Komnrona.
KsantoBas rumoreza Ilmanka. ®otonel. Nmmynsc ¢dorona. JlaBieHue cBera.
Oddext Komnrona. Pacuer uamenenus anuHbl BoHBI npu 3ddexre Kommnrona.
KoprniyckynsipHo ~ BoJIHOBast ~ IBOMCTBEHHOCTh  CBOMCTB  3JIEKTPOMAarHUTHOIO
W3IIy4EHHUS.

Du3nKa aTOMa U AaTOMHOIO0 /Ipa
Monenu aromoB. Teopus aroma Bojgopoja o bopy.
Mogemu aroma Tomcona u Pesepdopna. Criekrpel u3iaydeHus: atomoB. [loctynare
bopa. Atom Bozmopoaa o bopy. loctonncTBa u HenoctaTtku Teopuu bopa.
I'mnoresa nme bpoiina. CootHomeHue HeompenenaeHHocTed  ['eiizenbepra.
BeposATHOCTHBIN NOIX01 K ONUMCAHUIO IBWKEHMS yacTull. YpaBHeHnue Lllpenunrepa.
VYHUBEpPCaTbHOCTh KOPIYCKYJISIPHO-BOJIHOBOIO ayainu3Ma. J{simHa BoiHsbl ae bpoits.
DKCIepUMEHTANIbHBIE MOATBEP)KICHUSI BOJHOBBIX CBOWCTB MHUKPOYACTHUIL (OTBITHI
Hesuccona u JDxepmepa, ombiTel TaprakoBckoro u Tomcona). CooTHOLIEHHE
HeonpeneneHHocTeil ['elizenOepra (Juist KOOpAWHAT U MMITYJIbCOB, AJISI SHEPTHH U
BpemeHHn). BonHoBas ¢yHkiuss u e€ cmbici. BpemeHHoe M cTalMOHAapHOE
ypaBHeHue peaunrepa.
SAnapo aroMa: OCHOBHBIE XapaKTEPUCTUKA W CBOMCTBA AaTOMHBIX  fJIEP.
PannoakTuBHOCTB.
ATtoMmHoOe s171po U ero coctaB. Hyxionsl. M3oTonsl. DHeprus cssu. Jledekt macchl.
SAnepuble cunel W uUX cBoWcTBa. Mojenu aromHoro sjapa. PanumoakTtuBHOE
U3JIy4EHUE U €ro BUBl. 3aKOH paJuoaKTUBHOIO cMmemleHus. Ilepuon nomypacnana.
[IpaBua cMereHust mpu o- U B-pacmnaze.
SnepHble peakuuu U UX BUAbL. ATOMHAsi SHEPreTUKa.
[TonsiTHe O SAMEPHBIX peaKUUsIX UX KIacCUPUKAIMS U ypaBHEHHs (pEaKiuH O]
JNEHUCTBUEM HEUTPOHOB, pEaKIUU JCJICHUsS sapa, LenHas sjAepHas peaxius,



TepMosiiepHas peakius). [lonsTie 00 aTOMHOM 3HEpreTHKe (SAEPHBII PeakTop ero
YCTPOMCTBO U MPUHIMI JEHCTBUS).

73. DnemeHTapHble YacTULbl M UX kiaccudukanus. CoBpeMeHHas ¢u3nUecKas
KapTHUHA MUpA.

74.Ilonatue  sneMeHTapHbIX  yactull.  Knaccudukamuss W XapaKTEpUCTUKU
aJIeMEHTapHbIX yacTull. DyHIaMeHTanbHbIE B3aUMOJICHCTBUS B MPUPOJE M HX
XapaKTEPUCTUKHU (cwibHOE (smepHoOE), crnaboe, 3JIEKTPOMArHUTHOE,
IPaBUTALIMOHHOE).

3agaum VI KOHTPOJILHBIX 3aJaHUI

1. MarepuanbHas TOUKa JBMXKETCS 10 3akoHY: T = asin(5t)i + Bcos®(5t)] ,
rae: a =2m, =3m . Onpenenure BEKTOpP CKOPOCTHM M BEKTOpP YCKOPEHHUS Kak

(YHKIMIO BpeMEeHU. 3alHIlInTe YpaBHEHHE TPACKTOPUH.

2. MarepuanpHas TOYKAa JBWXKETCI C YCKOPCHHEM, H3MEHSIONINMCS CO
BpEMEHEM M0 3aKOHy: 8, = 4t. Haiftu myTth, npoiifieHHbI e 3a 4 c. HauanbHas
CKOPOCTh TOUKH 2 M/C.

3. Haiith MOAy)Tb CKOPOCTH M YCKOPEHHUS TOYKH B MOMEHT BpeMeHH t = 2 C,
eciIM TOYKa JBIKETCA 1o 3akoHy: F(t)=(a+bt)i +(cz+dt?)j, tne a =- 9u, b =3
m/c, ¢ =4 m/e, d=-1 m/c?

4. ]IBWKeHWe MaTepHaTbHOH TOYKH ONHMCHIBACTCA YPaBHEHHSAMH: X = At? |y
=Bt,rne A =1 m/c2 ; B=2 m/c .Onpenenuts: 1) ypaBHEHHE TPACKTOPHUHU; 2) CKOPOCTh
TOYKA B MOMEHT BpeMeHH t = 1 ¢ ; 3) moJIHO€ YCKOpEHUE TOUYKH B ATOT MOMEHT; 4)
HOPMaJIbHOE U TAaHT€HIIUAIBHOE YCKOPEHUS TOUKH B 3TOT MOMEHT.

5. Teno pBmxeTcs BHU3 PABHOYCKOPEHHO 10 HAaKJIOHHOW TIJIOCKOCTH,
3aBHCHMOCTH TMPOMICHHOTO NYTH OT BPEMEHM 3ajaeTcs ypaBHeHWeM: S = 2t — 1,6t2
Haiitn xosddunvenT TpeHus g Tena O IIOCKOCTb, €CIIM Yrojl HAaKJIOHA IJIOCKOCTH K
ropu3oHTy pasen 30°.

6. Tank maccoii M, ABUTAsACH IO MEPECEUYESHHON MECTHOCTH, 3a BpeMms =1 c
MIPEOJI0JIEBAET BO3BBIIICHHOCTh C YKJIOHOM 0. YpaBHEHHE €ro JBIKEHHUS Ha O3TOH
BO3BBIIIEHHOCTH: X = A + Bt? + Ct%, rme A, B, C — u3BecTHbIE KOHCTAHTEL
Kosdbduuument tpenus npu aBwkeHuu 4. Haiitu cumy Tsru, pa3BUBaeMylo ero
MOTOPOM.

7.  CxopocCTb Iy Maccoi 9 e mpu JIBMXKEHUU B BO3KYXE 32 / ¢ yMEHbIINIIAChH
¢ vo = 900 m/c 1o v = 200 m/c. Haiimute k03hGHUIMEHT CONPOTUBICHUS K, cunTast cuity
CONPOTHBIEHHS BO3IyXa IPONOPIUOHATBHOM KBaapary ckopocTu: Fe = kv?. JIpukenue
MyJU CYUTATh TOPUIOHTATHHBIM.

8. Illap w monplii UMIMHAP OJMHAKOBOW MacChl M paadyca Karsrcs
paBHOMEpHO 0€3 CKOJBbXKEHUS M0 TOPU30HTAIBHOM TMOBEPXHOCTH U O0JIaJaroT
OJMHAKOBOM KHHETUYECKON DJHepruen. Bo CKOJNBKO pa3 OTIIMYAIOTCS WX JIMHEWHbIE
CKOpOCTH?

9. OpHopoaHsbli quck, Maccoit 12,64 ke, BpamaeTcst ¢ HOCTOSHHBIM YITIOBBIM
YCKOPEHHEM, €ro JIBIKEHHE ONHUCHIBAETCA ypaBHeHHmeM: ¢ = 30t + 2t + 1. Jluck
BpaIiaeTcs moj AeHCTBUEM MOCTOSHHOM KacaTenbHOU cuibl F = 90,2 H, npunoxeHHON
K 00ony aucka. OmpenaenuTs MOMEHT CWI TpeHUst M, NEUCTBYIOMIMX HA TUCK MPHU
Bpamenuu. Paguyc nmucka R = 0,5 m.

10. 3aBHCHMOCTH yIJia MOBOPOTa OT BPEMEHHU JUIsl TOUKH, JIeXKallel Ha o0oe
Koneca pamuycoM R, 3amaercs ypapHenueMm: ¢ = t3 + 0,5t + 2t + 1. K konmy Tpereit
CeKyHJIbl 3Ta TOYKA TOJYYMIIa HOPMAllbHOE YCKOpeHHe, paBHO 153 m/c?. Ompenenute
paauyc KoJieca.

11. TopuszonranpHas miargopma wmaccoii /00 ke Bpamaercs BOKPYT



BEPTUKAJILHON OCH, MPOXOsAIIeii yepe3 ueHTp miatdopmel, aenast 0 o6/mun. Yenosex
Maccpit 60 ke crout Ha e€ kparo. CKakoi 4aCTOTOW CTaHEeT BpallaThes miatdopma, eciu
yenoBek nepeiner B e€ uenrp? Ilnargopmy cuntatb OJHOPOAHBIM JTUCKOM, a YEJIOBEKA
— MaTepUalbHOU TOYKOM.

12. OOGpyu maccoii / ke u paauycom (),2 m BpamiaeTcsi pABHOMEPHO C YacCTOTOM
3 ¢! otmocuremsHo ocu 010,  mTpoxoxsmeil depe3s CepeaMHY €ro paamyca
MEPIEHANKYISIPHO TUIOCKOCTH 00pyda. OnpenenuTe MOMEHT UMITyJIbca 0Opy4a L.

13. CHapsa, JeTeBIINA TOPU30HTAIBHO CO CKOpOCThIO 80 M/C, pasopBayics Ha
BeicoTe 30 M Ha JBa paBHBIX OCKOJKA. OIWH OCKOJIOK ynaa 4yepe3 1 ¢ TOYHO moj
MecToM B3phiBa. KakoBa OyseT CKOpOCTh BTOPOTO OCKOJIKA M B KAKOM HAlpaBJICHUU OH
CTaHET JBUTATHCA?

14. B cocyme 06b68MoM 2 m° HAXOMUTCS CMECh 4 K2 Telus U 2 ke BOJIOPOJIa IPH
temneparype 27 °C. OnpeienuTh NaBIeHHe U MOIAPHYIO MAcCy CMECH Ta30B.

15. Cocyn oObéMoM 2V = 4 1 pa3gencH MOMOJaM IOTYIPOHUIIAEMOM
neperopoakoid. B I5eByro MonoBUHY cocynma BIyCTHJIM CMeCh azoTa My = [0 e u
BoJopoa Mz = 4 2, a B IpaBOM MOJIOBHUHE OcCTalcsi BakyyMm. Kakoe mnaBieHue p
YCTAHOBHTCS B JICBOHM TOJIOBMHE COCyla TOciae OKOHYaHHs mporecca auddy3un, ecnm
gepe3 TEeperopojKy MOXKET IPOHUKATh TOJIBKO BOJOpOA. Temmeparypa B o0enx
nonosuHax t = 27 °C. MonspHas macca azota = 0,028 ke/monb, MONApHAS Macca
Bogopoaa w2 = 0,002 ke/monv.

16. Bomopon HaxomuTcsi B 3aKpBITOM COCYA€ TOJ JaBlIeHHEM P11 H
temriepatype T1. Ero HarpeBatoT 1o temrepatypsl 7> Ipu KOTOPOH MPOUCXOAUT pacmal
BCEX MOJIEKYJN Ha aToMbl. KakuM cTaHeT HOBOE JaBjieHHe BOJOpoia P2?

17. Ha kakoil BbICOTE Haa ypOBHEM MOpS HaBjeHHE atMocdepsl P BABOE
MeHBbIlIe, YeM JaBICHHE Ha ypoBHe Mops Po? Temmeparypa Boszayxa 27 °C u me
H3MEHAETCS ¢ BBICOTOM. MosisipHast Macca Bosayxa i = 0,029 ke/mons, IN2 = 0,693.

18. Kucnopoa maccoit 2 Kr ObUT MEPEeBENCH W3 COCTOSHHS C TapaMeTpaMH:
2:10° IMa u 1 M% B cocrosume - 5-10° ITa u 3 M3 HaiiTn M3MeHeHWe BHYTpEHHEH
SHEPruu U KOJIMYECTBO TEIUIOTHI, NEPEIaHHOM ra3y, eciu mepexoi MpoXOoAu cHadaja
10 U30X0pe, 3aTeM I0 n3o00ape.

19. Cuna rpaBUTALIMOHHOTO TMPUTSHKEHUS JBYX BOJSHBIX  OJMHAKOBO
3apsHKEHHBIX Kamenb paguycamu 0,1 MM ypaBHOBEIIMBAETCS KyJIOHOBCKOM CHIION
oTTankupanus. ONpenenuTs 3apsa Kanemnb. [11oTHocTs Boasl pasHa 1 r/cm®

20. DnekTpuyeckoe IoJie CO3[aHO JBYMsS OJMHAKOBBIMU MapauieNbHBIMU
IJIaCTUHAMHU Iiomanabio 150 cm? kakaas. I1macTHHBI pacroyoskeHbl Ha MajnoM (To
CPaBHEHHMIO C JIMHEHHBIMU pa3MepaMu IJIACTHH) PacCTOSHUU JIpyr oT Apyra. Ha ogHoi
13 IUIACTUH PaBHOMEPHO pachpeneneH 3apsa i = - 50 uKun, na gpyroit ¢z = 150 uKo.
Onpenenure HaOpPsDKEHHOCTh E 2IEKTpUUECKOTro MOJNS MEXIy IUIACTUHAMH U BHE
TJIACTHH.

21. 3apsbkeHHas 4acTHIIA JABIDKETCS B MarHUTHOM ToJjie ¢ uHAaykuuei B = 0,02
Tn no okpyxnoctu co ckopocteio 200 m/c. Pamuyc okpyxunoctn R = 0,1 m. Haiitu

3apsijl YACTHIIBI, €CTU e¢ KHHeTHuecKas SHeprus paHa 3,2-107° Ik .

22. ]IBa 6ECKOHEUHO JUIMHHBIX MPSIMOJIMHEIHBIX TPOBOIHUKA C TOKaMH 6 A 1 8
A CKpelleHbl NEepHeHIUKYISIpHO Apyr Jpyry. OmnpenenuTb HMHIYKIHIO U
HaNpsHKEHHOCTh MAarHUTHOTO TMOJISi Ha CepeJuHe KpaT4alIIero pacCTOSHUS MEXIy
IIPOBOJHUKAMU, paBHOTO 20 cM.

23. MarepuanbHas Touka Maccoi 1 r xonebiercs rapMOHMYECKUd. AMIUIMTYaa
KoneGaHuil paBHA 5 cM, NUKIMYeckas dYacToTa 2 ¢, HauanbHas (aza @o = O.
Onpenenutsb cuiy, AEHCTBYIOIIYIO HA TOUKY B TO MOMEHT, KOT/ia €€ CKOpOCTh paBHa 6
Mm/c.

24. MarepuanbHas Touka Mmaccoil 0,01 Kr coBepiiaeT TapMOHHYECKHE
xonebanus ¢ nepuojom 2 c. Ilonnas >ueprus xonedmromeiics Touku 10* Jlx. Haiitu



aMIUTMTYyy KojeOaHWl, Hamucath YpaBHCHHE KOJICOaHHIA,

3HAQ4YECHUE CUJIBbI, ICHCTBYIOLIEH HA TOUKY.

HaTH HauOOJIbIIEE

25. Kunernyeckas »HEprus >JCKTPOHOB, BBIOMTHIX U3 IE3MEBOTO KaToJa,
paBHa 3 5B. Onpenenuts Npu KaKOH MaKCHUMaJIbHOM JUIMHE BOJIHBI CBETa BHIOMBAIOTCS

anekTpoHbl. PaboTa BeIXOMa st nie3us 1,8 3B.

7. CucreMa olleHUBAHNSA IUVIAHUPYEMBIX Pe3yJIbTaTOB 00y4eHus]

dopma KOHTPOJISt 3a oy paboty Bcero
MumH. Makec.
OayoB 0ayIoB
Texymui KOHTPOJIb:
onpoc 3 5 10
mecmuposanue 10 14 14
UHOUBUOYATIbHOE 3a0aHUe (8bINOJIHEHUE U 13 18 18
3awuma)
Jaabopamopuas pada (8vinoaHenue U 3auuma) 3 6 18
ITpomexxyrodHas arTecTanus (3K3ameH) 13 40 40
HWroro 3a cemectp 52 100 100

8. YueOHo-MeToaMUecKoe M HH(POPMALMOHHOE 00eceyeHre JUCIUIIIMHBI
8.1 OcHoBHas JuTEeparypa

1.

Aizennon, A. E. ®u3mka : yaeOHUK U MIPAKTUKYM 71 BY30B / A. E. Ali3eHIIOH. —
Mocksa : M3matensctBo FOpaiit, 2022. — 335 c. — (Bricmiee oOpa3zoBanme). —
ISBN 978-5-534-00487-8. — Tekcr : oanektpoHHslid // OOpa3oBarenbHas
miargopma FOpaiit [caitr]. — URL.: https://urait.ru/bcode/511373

®u3uka : y4eOHMK HW mpakTUKym mis By30oB/ B. A. Uneun, E. lO. baxTuha,
H. b. Bunorpagosa, II. U. Camoiinenko ; mnon penakiued B. A. Mnbuna. —
Mocksa : U3narensctBo Opaiit, 2022. — 399 c. — (Bricmiee oOpaszoBaHue). —
ISBN 978-5-9916-6343-4. — Tekcr : oanektpoHHblid // OOpa3oBarenbHas
mwiardopma FOpaiir [caiir]. — URL.: https://urait.ru/bcode/511376

Tpodumora, T. 1. PykoBojcTBO K pemieHuo 3a1a4d no Gusmke : yaeoHoe mocodue
mis By3oB/ T.MW. TpopumoBa. — 3-¢ wm3m., ucnp. W jgom. — Mocksa .
WznatensctBo FOpaiit, 2022. — 265 c. — (Bricmiee o6pazoBanue). — ISBN 978-
5-9916-3429-8. — Tekcr : anexkTpoHHbI // OOpa3oBarensHas miatdopma KOpaiit
[caiit]. — URL.: https://urait.ru/bcode/510507

3oreeB, A.B. OOmas ¢usuka: 1aboparopHble 3a1add : ydeOHOe mocoOue s
By30B / A. B. 3otees, B. b. 3aiiues, C. [[. AneknepoB. — 2-¢ U3/., HCIP. U JOI. —
Mocksa : M3matenbctBo FOpaiit, 2023. — 251 ¢. — (Bwicmiee oOpa3oBaHme). —
ISBN 978-5-534-04283-2. — Tekct : onekTpoHHbI // OOpa3oBarenbHas
wiaropma FOpaiit [caiit]. — URL: https://urait.ru/bcode/514541

8.2 lonosHMTEILHAS JIUTEPATYpPaA

1.

JlotoB, K.B. ®usuka CIUIONIHBIX cpeq: YydeOHOe mocobue [uisi By30B /
K. B. JlotroB. — 2-e wu3n., ucmp. u gom. — MockBa : MzmarensctBo HOpaiit,
2022. — 135 ¢. — (Bwicmiee obpazoBanue). — ISBN 978-5-534-10208-6. — Teker
anektpoHHbd  // OOpazoBatenbHas 1iardpopma HOpaiit  [caiiT]. —
URL.: https://urait.ru/bcode/494788
l'opmau, B. B. ®usuka. 3agaun, TecTsl. MeToAbI penieHus : yueOHoe mocooue Ass
By30B/ B. B. T'opnau. — 2-e u3a. — Mocksa : U3ngarensctBo IOpaiit, 2022. —
343 c. — (Bwicmee o6OpazoBanue). — ISBN 978-5-534-12350-0. — Tekcer
anekTpoHHbI  //  OOpaszoBatenpHas  1wuatdopma  FOpaldt  [calfT]. —


https://urait.ru/bcode/511373
https://urait.ru/bcode/511376
https://urait.ru/bcode/510507
https://urait.ru/bcode/514541
https://urait.ru/bcode/494788

URL.: https://urait.ru/bcode/516750
3. baoeukwuii, B. U. Ipuknaguas ¢uszuka. Mexanuka. IIEKTPOMarHeTus3M : yueOHOe

nocobue s By3oB/ B. W. babGenkuii, O. H. TperbsikoBa. — 2-¢ u37., UCHp. H
non. — MockBa :  MzpmarensctBo FOpaiit, 2022. — 325c¢.— (Breicmee
obpazoBanue). — ISBN 978-5-534-08705-5. — Tekcr : SIeKTpOHHBIH //
OG6pa3oBaTenabHast matdopma Opaiit [caitT]. —

URL.: https://urait.ru/bcode/514898

4. TlpakThueckue 3aHATHSA 1O O0O0ImEeMy Kypcy GH3UKU: Y4eOHMK JUis BY30B /
I'. B. Epodeesa, 0. lO. Kproukos, E. A. CxuisipoBa, HU. I1. YepHoB. — Mockaa :
M3parensctBo FOpaiit, 2022. — 492 ¢. — (Briciiee o6pazoBanue). — ISBN 978-
5-534-09399-5. — Tekcr : anexrponHsIii // Obpa3oBarenbHas miatdopma KOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/490125

5. AnanTuBHbBIM Kypc OHU3MKH: Y4eOHO-METOJMYECKOE MOcoOHe JUIsl CTYIEHTOB,
oOyvaroruxcst 1o HampamieHusMm noarotoBku: 01.03.02 — «lIpuknagHas
MaremaTuka W uHQopmatuka», 13.03.02 —  «DOnekrposHepretuka u
anektporexuukay, 13.03.01 — «Termnosnepreruka u TeruioTexHuka», 15.03.04 —
«ABTOMaTH3aIMs TEXHOJOTMYECKUX MpoleccoB W mpousBonactsy, 20.03.01 —
«Texnocdepnas 6ezomacHocTh», 03.03.02- «Pusukay / coctaBurenu O. B. 3otoBa,

N. A. TonybeBa. — 2-e¢ m3n. — brnaroBemeHck : AMYPCKHI TOCYIapCTBEHHBIN
yauBepcuter, 2017. — 114 c¢. — Tekcr : osnekrponnbii // ImdpoBoit
obpaszoBatenbHbli  pecypc  IPR SMART : [caiiT]. — URL:

https://www.iprbookshop.ru/103808.html

8.3 IIporpammHoe o0ecrieueHmne
1. Windows 10 Pro;
2. WIinRAR,;
3. Microsoft Office Professional Plus 2013,
4.Microsoft Office Professional Plus 2016;
5.Microsoft Visio Professional 2016;
6.Visual Studio Professional 2015;
7.Adobe Acrobat Pro DC,;
8.ABBYY FineReader 12;
9.ABBYY PDF Transformer+;
10. ABBYY FlexiCapture 11;
11. ITporpammuoe obecnieuenue «interTESSy;
12. CHpaBO‘{HO-HpaBOBaH CUCTEMA ((KOHchIbTaHT HJIIOC)), BCPCHUA «OKCIICPT»,
13. T1O Kaspersky Endpoint Security;
14. «Antumnaruat.BY3» (unTepHer - Bepcus);
15. «AHTHIUIarKAaT - UHTEPHET.

8.4 IIpodeccnonanbubie 0a3bl JaHHBIX H HH(OPMAILHOHHBIE CIIPABOYHbIEC
CHCTEeMbI COBPEMEHHBIX HHPOPMANMOHHBIX TEXHOJIOT UM

1. Hnrepuer — pecypc: CmpaBouno-mpaBoBasi cuctema «Koncymbrant Ilmroc»
(http://www.consultant.ru);

2. HWurepuer — pecypc: http://www.iprbookshop.ru/ DnekrpoHHO-OHOTHOTEYHAS
cucteMma «IPR BOOKS»;

3. Hurepuer — pecypc: www.biblioclub.ru/ DnexkrpoHHO-OUONMHMOTEYHAs cHCTEMa

«YHHUBEPCUTETCKasi OMOIMOTEKA OHIIAIHY,
4. Warepner — pecypc: http://e.lanbook.com/ DnexTpoHHO-OMONMMOTEUHAs cUcTEMA
YHuBepcuteTckas oudnmoreka «Jlanpy;


https://urait.ru/bcode/516750
https://urait.ru/bcode/514898
https://urait.ru/bcode/490125

5. MaTepuet — pecype: https://cntd.ru DnexTpoHHbI (OHA HOPMATUBHO-TEXHUIESCKOU U
HOPMAaTHUBHO-TIPABOBOM MH(MOPMAIUH.

6. O6pasoBarenbHbIi opTan no ¢usuke (https://physics.ru)

7. O6pa3oBatenbHBIN OpTaN MO (u3MKe (JISKIUH, BUPTYyalIbHbIE Ja00paTOpHBIE pabOTHI)
(http://www.all-fizika.com)

9. OOecneyeHne 00pa30BaTEJbLHOI0 Mpouecca sl JUIl € OrpaHUYEHHBIMH
BO3MOKHOCTSIMM 3/10pPOBbSI 1 HHBAJIU/I0B

YyeOHple UM y4eOHO-METOJIMYECKHE MaTepuaibl Uil CAMOCTOSITEIbHOM pabOTh
oOyJaromuxcs W3 YMCIIa WHBAIWIOB W JIMIl C OTPAHUYCHHBIMHA BO3MOXXHOCTSIMH 3/I0POBBS
(OB3) mpenocraBusitorcss B (GopMax, aJaOTHPOBAHHBIX K OrPAHMYEHMUSIM HUX 370POBbSI U
BOCTIPUATHS HH(POPMAIINH:

JInst cnenbix ¥ ClnaboBUIATINX:

- Jekuuu o(OPMIIAIOTCS B BHUJE JJIEKTPOHHOTO JOKYMEHTA, JOCTYITHOTO C IOMOIIBIO
KOMIIBIOTEPA CO CIIEIUATN3NPOBAHHBIM IPOTPaMMHBIM 00ecTieueHIEM;

- TIMChMEHHBIE 3a/IaHUS BBITIONHSIOTCS HAa KOMITBIOTEPE CO CIEIHaTU3UPOBAHHBIM
MIPOTPaMMHEIM 00eCTIeUeHHEM, HITH MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM;

- o0ecreynBaeTCs MHIMBHIYAIbHOE paBHOMEpHOE ocBemenrne He Mmenee 300 Jrokc;

- JUTS BBITIOJTHEHUS 3a/IaHUSl TIPH HEOOXOIMMOCTH TPEIOCTABIISETCS YBEIUYHBAIOIICE
YCTPOKCTBO; BO3MOYKHO TaK)Ke MUCTIOIB30BaHUE COOCTBEHHBIX YBEINYHBAIOIINX YCTPOICTB;

- MACHMEHHBIE 3aJJaHAsT OPOPMIISIOTCS YBETMICHHBIM IPUPTOM;

- DK3aMeH W 3a4€T TPOBOJATCS B YCTHOH (popMe WITM BBITIOJHSIOTCS B MHUCHMEHHOM
(dhopme Ha KOMTIBIOTEpE.

JUis TIyXuX U ¢1a00CTbIIIATNX:

- JeKuuu O(GOPMISIIOTCA B BHJE 3JIEKTPOHHOIO JOKYMEHTa, MO0 NpeoCTaBIIseTCs
3BYKOYCHJIMBAIOLIAsl allllapaTypa WHANBUYAIbHOTO M0JIb30BaHMS;

- IUCbMEHHBIE 33JaHUs BBINOJIHAIOTCS Ha KOMIIBIOTEPE B MUCBMEHHOMU (opMe;

- JK3aMEH M 3a4€T NPOBOAATCA B NMHUCBMEHHOH (opMe Ha KOMIBIOTEPE; BO3MOXKHO
IpoBeieHuE B (pOpMe TECTUPOBAHMSL.

Jlnist U1 ¢ HapyLeHUsIMM OTIOPHO-/IBUTATEIbHOTO amapara:

- JeKuMHu Oo(OPMIIAIOTCA B BHUJAE 3JIEKTPOHHOIO JOKYMEHTA, JOCTYIIHOTO C MOMOIIbIO
KOMIIbIOTEpA CO CIIEUATN3UPOBAHHBIM IIPOIPAMMHBIM 00€CIICUeHUEM;

- THUCBbMEHHbIE 3a/IaHUS BBINOJHIIOTCS HA KOMIIBIOTEPE CO CIELHATU3UPOBAHHBIM
IIPOrpaMMHBIM 00€CIIeUeHHEM;

- 9K3aMeH M 3a4€T NPOBOJATCS B YCTHON (popMe MWK BBINOJHSIOTCA B NHUCbMEHHOMN
(opMe Ha KOMIIbIOTEPE.

IIpy HEOOXOIUMOCTH MpeayCMAaTpUBAETCs YBEIMUYEHHE BPEMEHHU Ul MOATOTOBKU
OTBETA.

IIpouenypa  mpoBedeHHs  NPOMEXKYTOUHOM  aTTecTalMu s O0Oydaromuxcs
yCTaHaBIMBAETC C YYETOM UX UWHAMBUIYAIbHBIX MCUXO(PHU3MUECKUX OCOOEHHOCTEH.
[IpomexyTouHas aTTecTalus MOXKeT MPOBOJUTHCSA B HECKOJIBKO ITAIIOB.

IIpu npoBeneHUH MpoLEAYphl OLIEHUBAHUS PE3yIbTaTOB OOYUEHUsS IMpeycMaTpuBaeTCs
UCIOJb30BAHNE TEXHUYECKHX CpEACTB, HEOOXOJUMMBIX B CBSI3M C WHAWBUIYaJIbHBIMU
0COOEHHOCTAMH 00yJaroUUXcs. DTU CPEACTBA MOT'YT OBITh IPEAOCTABICHBI YHUBEPCUTETOM,
WM MOTYT MCIIOJIb30BaThCsl COOCTBEHHbIE TEXHUYECKHE CPEICTBA.

IIpoBeneHne mpoueaypbl OLEHHBAHUSA PE3yAbTaTOB OOYy4YEeHHs JOMYyCKaeTcsl C
UCIOJIb30BAHNUEM TUCTAHIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHA.

ObecnieunBaercs AOCTYN K WH(GOPMAIIMOHHBIM U OMOIMOTrpaduuecKuM pecypcam B CETH
WnuTepHer s Kaxjaoro obywaromerocs B (opmax, aJanTUPOBAHHBIX K OTPaHMYCHHUSIM HUX
3JI0POBBS U BOCTIPHUATHUS HHPOPMAIUH:

JUnist criensIX U C1aboBUISIINX:

- B [I€4aTHOU (popMe yBETHUEHHBIM HIPHPTOM;


https://physics.ru/
http://www.all-fizika.com/

- B popMe IIEKTPOHHOTO IOKYMEHTA;

- B hopme aynnodaiina.

Jlyiss TIyXuX U c1aboCIIbIIIANX:

- B meyaTHoOu opme;

- B opMe IEKTPOHHOTO JIOKYMEHTA.

Jist 00ydJaroImuxcsi ¢ HapyIICHUSIME OMTOPHO-/IBUTATEIILHOTO ammapara:

- B meyaTHoOU opme;

- B opMe IIEKTPOHHOTO JIOKYMEHTA;

- B hopme aynmodaiina.

Y4eOHbIC ayAUTOPHH JIJIsl BCEX BUIOB KOHTAKTHOW M CAMOCTOSATEIHHOU pabOThl, HAydHAs
OMOMMOTEKA M UHBIE MOMEIIEHUs 711 00y4eHHUs OCHAIICHBI CTICIIHAIIBHBIM 000pYIOBaHUEM U
y49eOHBIMH MECTaMH C TEXHHYSCKUMHU CPEJICTBAMU OO yUEHUSI:

JInst cnenbIx v ClnaboBUISAIINX:

JUTSL TIYXUX U CJIa00CIBIIAIIHX:

- ABTOMATU3MPOBAHHBIM pPabOYUM MECTOM [UIsl JIIOJIeW C HapyIIeHHEeM Ciyxa |
¢71a00 CIIBIIIAIIHX;

- aKyCTUYECKHHA YCHIIUTENb U KOJIOHKH,

Jlst oOyuarommuxcsi ¢ HapylnIeHUsSIMH OTIOPHO-/IBUTATEILHOTO armapara:

- IepeABMKHBIMH, PETYIUPYEMBIMH 3proHoMuYeckumu maptamu CU-1;

- KOMITBIOTEPHOU TEXHUKOU CO CIIeNUaTIbHBIM ITPOTPAMMHBIM 00€CITCUCHHEM.

10. MaTepuajJbHO-TEXHHYECKOE O0ecreYeHre JUCHUTINHBI BKJIIOYAET:
1) Bbubmuoreunsiit porg PI'BOY BO «CaxI'Vy»;

2) MyabTuMeaUitHOE 000pYIOBAHKE ISl UTCHHS JICKIMIA-TTPE3CHTAIIHIA;
3) TexHOoNOrHYECKOe U KOMITBIOTEPHOE BUPTYaIbHOE 000PYI0BaHHUE;
4) TlakeTr NpUKIaJHBIX 00YYAIOIIMX IPOTrPAMM;

[Ipy moAaroTtoBke K MPAaKTUYECKUM 3aHSITUAM M CAMOCTOSITEIBHOM paboTe MOKHO
HCII0JIb30BaTh KOMITBIOTEPHBIE KJIACChI CO CTaHAAPTHBIM IPOTPAMMHBIM 00ECTIEUeHUEM.

JleKMOHHBIE 3aHATUS JOJDKHBI MPOXOAWTh B  MYJAbTUMEAMMHONW  ayIuTOpUH,
OCHAILEHHOW KOMIBIOTEPOM U MPOEKTOPOM. JIeKuuMu IKemaTellbHO  COMPOBOXKIATH
Mpe3eHTaleN, COIepKaILEeH TEOPETUUECKUIA MILTIOCTPATUBHBIA MaTepHral.

[Ipe3enTanus noyKHA OBITH MOCTPOEHA MO CIAEAYIOUIEMY MIPUHIIMITY: TEMA, LeNb, 3a/1a4H
JEKIMU, KpaTKoe COJAep)KaHHWE TMpeAbIAyIIed JeKIHH, TEOPETUYECKUH MarepHual, UTOTU
JIEKIMOHHOTO 3aHATHs, 0003HaUEHBI BOMPOCH! U 3aJaHUs U CAaMOCTOSITEIbHOTO H3y4YCHHS,
TeMa CIIeYIOLIEH JICKIIHH.

[Ipn u3yyeHun kKypca (GU3MKH CTYIACHTHI MOJB3YIOTCS JIGKIIMOHHBIMH ayAUTOPHIMU
OCHAIIEHHBIMA KOMITBIOTEPOM U MPOEKTOPOM; Yy4eOHBIMU J1abOpaTOpUSIMU MEXaHUKH,
MOJIEKYISIPHOU (DPU3UKH, STEKTPOJUHAMHKY, ONTUKU Ka(eaphl AIEKTPOIHEPTETUKH U (PU3UKH,
KOTOpbIe 00eCreYeHbl THIIOBLIM JTaOOPATOPHBIM 00OPYIOBAHHEM W aBTOMATU3UPOBAHHBIMU
1abopaTOPHBIMU KOMILIEKCAMHU.



