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1. IEJIM U 3AJAYU OCBOEHUA INCHUTIJINHBI

Iletn ocBoeHHs] AMCHMIIMHBI:CO3/IaHUE OCHOBBI TEOPETUYECKOM  MOArOTOBKHU
Oyaymiero cnenuanucra M TOH (QYHIAMEHTAJIbHOW KOMIIOHEHTHI BBICHIETO TEXHUYECKOIO
o0pa3oBaHusl, KOTOpast OyJeT ciocoOCTBOBATH B AalbHEHIIIEM OCBOCHUIO CaMbIX Pa3HOOOPa3HbIX
MH)KEHEPHBIX CNIEIUATbHOCTEH — B pa3IMYHbIX 001aCTAX TEXHUKU:

1. — ucnonb3ys Bce BHUIBI 3aHATUH (JEKIMM, CEMHUHApPbI, JaOOPATOPHBIN MPAKTHKYM)
o0ecrneynTh CTPOro IMOoCieI0BaTeIbHOE, LIEIbHOE M3JI0KEHHE (DU3MKM, KaK HayKH, IOKa3aTh
riIyOOKYIO B3aUMOCBSI3b PA3IMUHBIX €€ Pa3/IeIOB;

2. — C006HII/ITI) CTYACHTAM OCHOBHBLIC IIPUHIMUIIBI U 3aKOHBI (1)I/I3I/IKI/I, a TaKXE HuX
MaTCMaTUUCCKOC BBIPAKCHUC,
3. — MNO3HAKOMHTH CTYACHTOB C OCHOBHBIMU (I)I/I3I/I‘IGCKI/IMI/I ABJICHHUAMH, MECTOAAMHU HUX

HaOJIIOAEHUS U SKCIEPUMEHTAJIBHOTO MCCIIEOBAHUS, C OCHOBHBIMH METOJaMU H3MEpEHUs
(GU3NYeCKUX BEIMYMH, MPOCTEUIIMMU METOJaMH OOpabOTKH pe3yJbTaTOB SKCIEPUMEHTAa U
OCHOBHBIMM (hU3HYECKHMMHU IPUOOpaMu;

4. — naThb CTYAEHTY SICHOE MpPEICTaBICHHE O TPAHUIIAX MPUMEHUMOCTH (U3MUYECKUX
MOJEJICH 1 THIIOTE3;
5. — TOArOTOBUTH CTYACHTOB K H3YYCHHIO psjna OOUICHAYYHBIX JIUCIUIUIMH,

MHXEHEPHBIX CIEeUUaIbHOCTEH M JAUCHUIUIMH (TeopeThyeckas MeXaHUKa, COIMpPOTUBIICHHE
MaTepHaioB, IEKTPOTEXHUKA U T.].);

6. — TOKa3aTh CTYACHTaM, YTO (PU3UKA COCTABIIET B HACTOSIIEE BPEMs YHUBEPCAIBbHYIO
0a3y TEXHUKM M 4YTO (U3MYECKHE IMIPOLEecChl M SABJICHMS, KOTOPbIE CErOJHsS KaxyTcs
HEMPUMEHUMBIMU B TAaHHOH 00JIaCTH TEXHMKH, 3aBTPa MOTYT OKa3aThCs B IIEHTPE HOBATOPCKUX
JOCTHKEHHUH JTH000T0 MHXKEHepa.

3agauyu ocBOEHMS TMCIUIIUHBI:

e (opMupoBaHHMECHCTEMBl 3HAHWK O (YHIAMEHTAJIBHBIX (U3MYECKUX 3aKOHAX U
NPUHIUIAX, JIEKAINUX B OCHOBE COBPEMEHHON (pU3MUYECKOW KapTHUHBI MHpa, W HaBBIKOB
MPUMEHEHHUS OSTOM CHCTEMBl K PEIICHUI0 TEXHUYECKUX 3aJad, CBSA3aHHBIX ¢ Oynyiiein
poheCCUOHATTLHOMN IEATEIbHOCTHIO;

e o0ecrieueHne MEXIPEAMETHBIX CBS3€H C OOIIETEXHUYECKUMH H CHEIHaTbHBIMH
JUCLUMIUIMHAMH, IOCPEJCTBOM BKIIIOUEHHSI KOHKPETHBIX CIHEIMaJIbHBIX BONPOCOB U 3ajay B
nporpamMmy oOyueHus (usuke, peaymzaius NPo(EcCHOHATBLHON HAMpPaBICHHOCTH Yepes
yueOHble TNpHUKIaIHbIE (U3MYECKHE 3aJaud, 0e3 4Yero HEBO3MOXKHO YCIICIIHOE OBJIaJCHHE
npodeccuoHaNbHBIMU 3HAHUSIMU U YMEHUSIMU;

e  (hopMUPOBAHHEONPEICICHHBIX HABBIKOB AKCIIEPUMEHTATBHON paOOThI: BBIABMKEHUS
THIIOTE3bI, MMOCTPOSHHS YMPOIICHHBIX MOJENEH CIO0XHBIX MpPOIECCOB, 00padOTKM M aHan3a
OTBITHBIX JaHHBIX, CHOCOOOB OLIGHKM YHMCICHHBIX 3HAUYCHUN (PU3NUECKHX BEIUYUH U HX
IIOTPELIHOCTEM.

2. MECTO JUCIMIIJIMHBI B CTPYKTYPE OIIOII

JucuuminHa sBIseTcss 00s3aTeIbHOM W OTHOCHUTCA K OaszoBoit yactm bnoka Bl
«Aucummauebl  (MOAYTH)» OCHOBHOW TpOo(decCHOHAIbHON 00pa30BaTEbHOM MPOrPAMMBI
(OIIOID), yCTaHaBIUBAaEMOU BY30M./laHHAAIUCLUITIINHA SIBIISAETCS OJIHOM u3
OCHOBOTOJIararwluxX JUCIUILUIMH B CHCTEME MOJArOTOBKM OakanaBpa mo HampasieHuto 21.03.01
«HedrerazoBoe aeno». OHa OXBaThIBaeT LIMPOKHUHA KPYT MPOOIIEM U JIE)KUT B OCHOBE ITOUTH BCEX
JUCLMILINH MHKEHEPHOT'O HAaIPaBJIEHUS TIOJTOTOBKU CHEIIMATUCTOB.

JucuuruinHa yutaercs B 1,2 u 3 cemectpax(Ha 1 u 2 kypce) u 6a3upyercsi Ha OTJCIbHBIX
KOMIIOHEHTaX KOMIETEHLUH, c(hOPMUPOBAHHBIX Yy OOydYaroIIMXCS B XOJI€ HM3YUYEHHSKypca
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($U3MKK 1 MaTEMaTUKU B CPEIHEH IIKOJIE.

Jl11 OCBOEHHUS JNUCUUILIMHBI CTYAEHT JOJDKEH MMETh CIEAYIOIINE «BXOHbBIC» 3HAHMS,
YMEHUS1, HABBIKM M KOMIICTCHIIHH:

e 3HaHMe 0A30BBIX MOHATHIA U ONpeeNIeHIH 00mIel (HU3NKH, TOTYYEHHBIX B XOJI€
M3yUYEHUs! IIKOJIBHOTO Kypca (QU3UKY;

®  yMEHHE YHTaTh YIeOHO-HAYUIHYIO JIUTEPATYPY;

®  CIOCOOHOCTH MCIIOJB30BaTh MAaTEeMATUYECKUN ammapar Uil pelieHust (U3HUecKux
3ajay;

e yMEHME NPUMEHATh MOJy4yaeMble HABBIKM AJIS PELIEHUs IMPAKTHUYECKHX 3ajJad B
paMKax JJabopaToOpHOro MPAaKTUKYMa;

® yYMEHHE aHAJM3UPOBATH PE3YJIbTATHl SKCIIEPUMEHTa W MPOBOJIUTH HEOOXOAUMBIC
MaTeMaTHYeCKUE BBIYMCICHHUS.

Pe3ynbrarthel OCBOEHUS MMCHMIUIMHBI OyAyT HEOOXOIWMBI ISl JAJTbHEHIIEeTro Mmporecca
o0y4yeHMs B paMKax MOITamHOro (pOpMHUPOBAHUS KOMIIETEHLUH NpPU H3YyYCHHH CIETYIOLINX
CTIEMATBHBIX TUCIUTLINH:

«mxeHepHas KOMIbIOTEpHAs TpapuKay;

«[loBepXHOCTHBIE SIBICHUS Ha TPaHUIAX pazjena a3y,

«MexaHuKa CIIOUTHBIX CPel;

«HaHoTexHOMOTUM B HE(TETA30BOM JIETICN;

«®Du3nka HEPTSIHOTO U ra30BOT0 IUIACTa;

«OCHOBBI TEOPUBUKNY;

«Teopust BEpOATHOCTEH M MaTeMaTHUECKasi CTATUCTHKAY;
«be30nacHOCTb KU3HEAEATEILHOCTIY;

«MeTposorusi, KBaTUMETPHsI U CTaHJAPTH3ALM»;
«MatepuanoBeieHHE U TEXHOJIOTHsl KOHCTPYKLIMOHHBIX MaT€pPHUaIOBy;
«OIIEKTPOTEXHUKAR;

«['unpaBnuka u HeTEera30Bast rUIPOMEXaHUKA B HE(DTETa30BOM JIeTIe;
«TepMomHaAMHKa U TETJIONEpeaadar;

«[lom3eMHast THAPOMEXaHUKAY;

e «DNEeKTpONpUBOJL M  AIEKTPOOOOPYJOBAHHWE  TEXHOJOTMYECKMX  OOBEKTOB
He(Tera3oBoi OTpaciny;

® «DIEKTPOHUKAN;

¢ «Mmoro¢azoBble IOTOKH B TPyOOIIPOBOAAXY;

® «ANbTepHATUBHBIC HCTOUHUKHU SHEPTHI»;

a TakXKe JUTS TPOXOXKICHHST YIeOHOH M TPOM3BOJICTBEHHOM MPAKTHKH.

3. HEPEYEHD IIVTAHUPYEMBbIX PE3YJIBTATOB OBYUYEHMUS 110 JUCHUIIJIMHE
MOAVYJIIO), COOTHECEHHBLIX C IIVTAHUPYEMbBIMHU PE3YJIIbTATAMU
OCBOEHMA OIIOIT

[Tpornecc n3ydeHus: AUCIUILTNHBI HATIPaBIIeH Ha (OPMUPOBAHUE CIEAYIOMIUX KOMITCTESHITHI:

Kox u HaumeHoBaHMe IlepedyeHb MIaHMPYyeMbIX Pe3yJabTATOB 00y4eHUs MO
peaaun3yemMoii AUCHHUILINHE (MOYJII0), COOTHECEHHBIX ¢ HHAUKATOPAMM
KOMIIETEHIIUH JOCTHKEHUSI KOMIIEeTCHIIMI

OIIK-1 3HaTh: OCHOBHBIE NPHUHLHUIIBI W  3aKOHbl  (U3MKH, HX
Criocoben pemath MaTeMaTU4ecKoe BBIPAYKECHHUE; TrpaHULIbI MPUMEHUMOCTH
3aa4M, OTHOCAIMECA K (bu3nUYecKUX MOJENEH U THIIOTE3; OCHOBHBIC (DM3MUSCKUE SBIICHHSI,
npodecCHOHaNbHON METOABl MX HAOJIOJACHHUS U DKCIICPUMEHTAIBLHOTO HMCCIICIOBAHNS,
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ACATCIIBHOCTH, ITPUMCHSA
METOJIbl MOACTHPOBAHHS,
MaTEMAaTHYCCKOI'O
aHaJIM3a,
€CTCCTBCHHOHAYYHBIC 1
0O0IIenH)XEHEPHBIE
3HAHMS;

OCHOBHBIC METOJIbl U3MEPEHUS (DU3NIECKUX BEIMYMUH, TPOCTEUIITNE
METO/IbI 00pabOTKM pe3ylbTaTOB JKCIEPUMEHTA W OCHOBHBIE
(dbuzmvecKkue mpuodOpPHI.

yMeTb:-HpaBI/IHBHO IUIAHUPOBATb OKCIICPUMCHT  Tak, YTOOBI
TOYHOCTH I/ISMepCHI/Iﬁ COOTBETCTBOBAJIA MOCTABICHHOM JASAIEZ S

- YUUTBIBAaTb BO3MOXHOCTb CUCTEMAaTHYCCKUX  OIIMOOK U
IIPUHHUMATh MCPBI I UX YCTPAHCHUA, aHAJIM3UPOBATE PC3YyJIbTAaThbL
OKCIICPUMCHTA W  ACJIAaTb HPAaBUIIBHBIC BbIBOAbI; OLCHHUBATDH
TOYHOCTHb OKOHYATCJIbHOTO pE3YyJibTaTa, BCCTH 3aIllUCh I/IBMGPGHI/Iﬁ u
PacuCTOB AKKYPATHO, ACHO U KPATKO, pCHIATh THIIOBBLIC 3ada4U I1O
OCHOBHBIM pasaciamM q)HSI/IKI/I, HCIIOJIb3YyA METO/bI

MaTeMaTHU4CCKOIo aHaljin3a.

Baaners: MeTogamMM  3KCIIEPUMEHTAIBHOIO  MCCIIEOBAHUS B
¢buzuke (MIaHUPOBaHKE, TOCTAHOBKA U 00pabOTKa IKCIEPUMEHTA).

OIIK-4
Cnioco6eH mpoBOIUTh
U3MEpEeHUs U

3HaTh: OCHOBHBIC TPHUHLMUIBI U  3aKOHB  (PU3WKH, HX
MaTEMaTU4IE€CKOE BBIPAXKEHHUE; TPaHUIIBI NPAMEHUMOCTH
(bu3MUeCKUX MOJENEH U THIIOTE3; OCHOBHBIC (DU3HUECKUE SBIICHHUSI,

JIeITEIIbHOCTEIO, B
COOTBETCTBHH C
JEUCTBYIOIIUMU
HOPMATHUBHBIMHU

MIPaBOBBIMHU aKTaMHU

Ha0JI01eHus, METOJIbl UX HaOJIIOJEHUS U SKCIEPUMEHTAIBHOTO HCCIEIOBaHMUS;
oOpabartbIBaTh U OCHOBHBIE METObI U3MEPEHUS (PU3UUECKUX BEIMYHH, POCTEHIINe
MIPE/ICTaBIATh MeTOJIbl O00pabOTKM pe3yJbTaTOB JKCHEPUMEHTAa U OCHOBHBIE
IKCIEPUMEHTAJIbHbBIE ¢buznueckue npudOpHI.
JTaHHbBIE
YMeTh:-TIpaBWIIBHO  IJIAHUPOBATh  SKCIIEPUMEHT TakK, YTOOBI
TOYHOCTH U3MEPEHUN COOTBETCTBOBAJIA TOCTABIICHHOM 1IEIH;
- YUYUTBIBaTb BO3MOXHOCTh CHUCTEMAaTHYECKHUX OIIMOOK U
IPUHUMATh MEpBI JJIS UX YCTPAHEHHs, aHATU3UPOBATh PE3YIbTaTh
JKCIIEpUMEHTa M JieJlaTh TpaBUIbHBIE BBIBOJBI; OLIEHUBATH
TOYHOCTh OKOHYATEIBHOTO PE3yJIbTaTa; BECTU 3aIUCh U3MEPEHUH U
pacueTroB aKKypaTHO, SICHO U KpaTKO; pellaTh TUIOBbIE 33Ja4M I10
OCHOBHBIM paszienam ¢bu3uky, UCTIONB3YS METO/bI
MaTEeMaTHYeCKOI0 aHaJIN3a.
Bnagers: MeTomaMM OKCHEPUMEHTANbHOTO HCCIEAOBAaHUS B
¢busuke (TIaHUPOBAHKE, TOCTAHOBKA U 00pabOTKa IKCIIEPUMEHTA).
OIIK-7 3HaTh: OCHOBHBIE TIPUHIMIBI H  3aKOHBI  (QU3HKH, UX
Cniocoben MaTeMaTHIECKOe BBIpa)XKECHUE, TpaHUIIBI IPUMEHUMOCTH
aHAJIM3UPOBATbD, (bu3znuecKkux Mojenel U TMIO0Te3; OCHOBHBIE (hU3MUECKUE SBICHMUS,
COCTABJIATH M IPUMEHATH | METOJbI MX HAOJIOACHUS W IKCHEPUMEHTAIBHOTO HCCIIEIOBAHMS;
TEXHUUYECKYIO OCHOBHBIE METOJIbI U3MEPEHUS (PUINUECKUX BEIMYUH, IPOCTEHIIINE
JIOKYMEHTAIHIO, MeTOABl O00pabOTKM pe3yJabTaTOB OJKCIEPUMEHTA U OCHOBHBIC
CBS3aHHYIO C ¢buznyeckue npudopHI.
npodecCHoHABLHOM

YMeTL:-HpaBI/IHBHO IUIaHUPOBATL  SKCICPUMCHT  Tak, YTOOBI
TOYHOCTH I/I3MepeHI/II71 COOTBETCTBOBAJIA OCTABIICHHOM eI,

- YUUTBIBAaTb BO3MOXHOCTb CUCTEMATHYCCKUX  OIIMOOK U
IIPUHHUMATh MEPBI I UX YCTPAHCHUA,; aHAJIM3UPOBATh PE3YJIbTaThl
OKCIICPUMCHTA W  ACJAaTb IPAaBUIIBHBIC BbIBOABI; OLCHHUBATH

TOYHOCTHb OKOHYATCIIbHOT'O pE3YyJibTaTa, BECTH 3aIllUCh I/I3MepeHI/II71 u
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Baanern:

paszenam

busuKy,

UCIIOJIB3YS

PacuCTOB AKKYpPATHO, ACHO U KPATKO, pCHIATh THIIOBBLIC 3adda4H I1O
OCHOBHBIM
MaAaTeMaTHUYCCKOIo aHajin3a.

METO/IbI

MCTOAAMHU  SKCHICPUMCHTAJIBHOIO HUCCJICAOBAHUSA B
¢dbusuke (TIaHUPOBAHKE, TIOCTAHOBKA M 00pabOTKa IKCIIEPUMEHTA).

4. OBIAA TPYAOEMKOCTbDb JUCHHUIIJTIMHbI

4.1.00beM QMCHUIUIMHBI B 3a4eTHBIX efuHuuax (Bcero) — 10 3E.

4.2.00beM QM CUMILIAHBI 110 BUAAM Y4eOHOH padoTsl (B yacax):

KoanuecTBo yacoB (popma o0yueHusi — ouHas)

Bua yuyeoHoii padoThi Bcero no B T.4. I10 CEMeCTPam
MJIaHY 1 2 3 4
KonrakTHas pabora 172 72 64 36 -
00yJaromuxcs ¢ IpenoaBareieM
AyIUTOPHBIE 3aHATHUA: 172 72 64 36 -
- JIGKITUU 86 36 32 18 -
- CEMUHApbI U MPAKTUYECKUE 52 18 16 18 -
3aHSITHS
- 1abopaTopHbIC PabOTHI, 34 18 16 - -
MPAKTHKYMBI
CamocrositenpHas padoTta 116 36 44 36 -
dopMma TeKyIero KOHTPOJIS TECTUPOBAHHE TECTUPOBAH | TECTUPOBAH -
3HaHUHU U KOHTPOJIA ; ue, ue,
CaMOCTOSITEIbHON PabOTHI: YCTHBIH YCTHbIH YCTHbIH
TECTUPOBAHHUE, KOHTP. paboTa, ompoc, ompoc, ompoc,
KOMITOKBHYM, pedepar u 1p. (He KOHTp.paboT KOHTP.paOOTKOHTP.padoT,
MeHee 2 BUIOB) b b b
Kypcogas pabora - - - - -
Bunel npomexxyTouHOM 36 - 36 36
aTTecTanuu (dK3aMeH, 3a4eT) (3a4€THl, (ax3ameH | (3K3amMeH
DK3aMEH) ) )
Bcero yacos no gucuunjinHe 360 108 144 108 -

4.3.Conepxxanue TMCUMILIUHBI (MoayJis). PacnipenesieHue 4acoB mo TeMaM U BUJIaM
yueOHOM padoThI:

®dopma o0yueHus — ounas
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Bujapl yueOHbIX 3aHATHH
AyIMTOpHBbIE 3aHATHSI
dopma
NPaKTH- | Jabopa- | 3aHATHSA B
CamocTo-| TeKylero
Ha3Banue pa3nesioB u Tem | Becero YyecKHe | TOpHBbIe | MHTepak-
., |fAiTeIbHAsI| KOHTPOJIS
JIEKIHH | 3aHATHS, | pa0oThl, | THBHOM N
pa6ora | 3HaHWIA
CeMHHA- | mpaKkTH- | dopme
pol KyMBI
1. Mexanuka 27 10 5 4 4,5 8 KOHTP.pad;
YCTHBIN
orpoc
2. MonexynspHas 24 8 4 4 4,5 8 KOHTP.pad;
Pusnka YCTHBIN
omnpoc
3. OcHOBBI 29 10 5 4 4,5 10 KOHTP.pab;
TEPMOJAUHAMUKHU YCTHBIN
OIIpoC
4. MexaHHUYeCKHe 24 8 4 4 4.5 8 KOHTp.palﬁ;
KoJIeOAHMS ¥ BOJTHBI yCTHBIH
orpoc
3auém no oucyuniune
5. DnekTpuyeckoe moie 26 6 4 4 3 8 KOHTP.pad;
YCTHBIN
orpoc
6. DIEKTPUUYECKHUI TOK 21 7 2 4 4 8 KOHTP.pab;
YCTHBIN
omnpoc
7. Marnetusm 22 4 4 4 3 10 KOHTP.pab;
YCTHBIN
ompocC
8. DIIeKTpOMarHuTHOE 22 7 3 4 3 8 KOHTP.pab;
noue, YCTHBIN
3JIEKTPOMAarHUTHbHIE onpoc
BOJTHBI
9. OcHOBBI 17 4 3 2 3 8 KOHTP.pad;
dboTomeTpuu, yCTHBIN
reoMeTpuyecKas onpoc
ONTHKA, OCHOBBI
BOJIHOBOW ONTHUKU
10.KBanTOBas npupona 16 4 4 - 3 8 KOHTP.pad.
W3ITYYCHUS
11.ATOMHBIC CITEKTPBHI, 15 4 3 - 3 8 KOHTP.pad.
MOJIEIN aTOMa
12.0OcHOBEI KBAHTOBOM 18 6 4 - 4 8 KOHTP.pab.
bu3uku
13.AToMHas usnka 15 4 3 - 3 8 KOHTP.pad.
14 S nepnast pusnka 16 4 4 - 3 8 KOHTD.pao.
OKk3amen no oucyuniune 72
HUTOIO: 360 | 8 | 52 | 34 | 50 116 -

5. COIEPKAHME JUCIATIIAHBI (MOYJIST)

Tema 1.Mexannka

Cucrtemnl orcuera. IloHsTHS O IMPOCTPAHCTBE U BPCMCHH. Kunemaruka IIPOU3BOJIBLHOI'O
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nBukeHUs. CKOpOCTb M YCKOPEHHE IIPOM3BOJBHOTO JBHWXEHHS. J(MHaMuka MaTepuaibHOU
TOYKH, TIOCTYNIATE€JIbHOTO M  BpAIATEIbHOTO JBW)XXEHUS TBepaoro Ttena. JluHammka
BpaIllaTeIbHOIO JIBUJKEHUS MaTepHalbHOM Touku. 3akoHbl HproToHa. Macca. Cuna. Mmnyisc.
Oneprusi. Mexanuueckass pabora. MomrHocTh. KuHeTHyeckas W TMOTEHIMATIbHAS DHEPTHUS.
3akoHbl coxpaHeHus. KoHcepBaTMBHBIE U JAMCCHUIIATUBHBIE CHJIBL. 3aKOH COXpPaHEHUs
MEXaHWYECKOW OHHEPruu. 3aKOH COXpPAHEHHUs TIIOJTHOW dHEpruu. AOCOIIOTHO YNPYTHA H
Heynpyruil yaapbel. Hewmnepuumanbuble cucrteMbl orcueta. Cuibl uHepuuu. VHepuuanbHble
cUCTeMbl. MexaHW4YeCKUid TPHUHIMN OTHOocHTeNlbHOCTH. [IpeoOpazoBanust ['ammes. Teopema
CJIO’KEHUsI CKOPOCTEM.

Tema 2.Mousekyasipaast puznka
[Ipeamer w  MeToabl  MOJEKyJIsApHOW  (u3uku. TepMOAMHAMHUYECKHE COCTOSHHS |
TEPMOJMHAMHYECKHE TIapaMeTpbl. OKCIEPUMEHTAIbHBIE TIa30BbIE 3aKOHBI.  YpaBHEHHE
COCTOSIHMSI HJealbHOro ra3a. OCHOBHOE YypaBHEHHE MOJIEKYJIIPHO-KHHETUYECKOW TEOPUH
ueanpHoro rasa. Pacnpenenenne MakcBena 4ucia MOJIEKYJ 10 ckopocTsaM. CpenHss AnuHa
cBoOoaHOrO Npobera. PeanbHble rasbl, )KUAKOCTU, TBEP/IbIE TENA.

Tema 3.0CHOBBI TEPMOAUHAMHUKH
MKT. Wpeanvubiii ra3z. CreneHu cBoOonabl. BHyTpeHHsiss sHeprus raza. IlepBoe Hawano
TepMoauHamMuKku. Paborta rasa mpu u3MeHeHuu ero obwema. TemmoemkocTh. [Ipumenenue
MEepBOTO Hauaja TEPMOJAMHAMHUKHA K H30MpoIeccaM. OHTpomnus. TeruioBble MAalllWHBI.
Huknuueckne mpouecchl. [lukn Kapuo. Bropoe nHauano TtepmoauHamuku. OOpaTumbie
niporiecchl. CUITBI U MOTEHIIMATIBbHAS YHEPTUS MEKMOJICKYJSIPHBIX B3aUMOJICHCTBUN. Y paBHEHUE
Ban-nep-Baanbca.

Tema 4.Kosie0anusi 1 BOJHBI
lapmonmueckne  KoneOaHWs. YpaBHEHHE TapMOHHYECKHMX  Konebanuii. ['padudeckoe
M300pakeHHe TapMOHHMYECKOTO KONeOAaTeIbHOro JABMXKEHUSA. OHEPrusi TapMOHUYECKOTO
K0J1e0aTeNbHOIO JIBMDKEHUS MaTepuaibHOW TOukd. ['apMoHmyeckuil ocuwuisatop. Buasl
MasTHUKOB. CrojkeHue rapMoHudeckux konebanuii. durypsl Jluccaxy, OueHus. 3aryxarouime
koneOanusi. BeiHyXneHHbie koneOaHusi. Pezonanc. Ympyrue BoiHbL. MexXaHW3M BOJHOBOTO
IBUKCHUsSI. Y paBHEHHE OETyIIel BOIHBI.

Tema S.97ekTprueckoe moJe.
3axoH Kynona. HanpspkeHHOCTh M MOTEHIMA IEKTPUYECKOTO IOJIA, JTUHUM HANPSKEHHOCTH.
[IpuHuun cynepno3uuuu d1eKTpudeckux nosieil. Teopema 'aycca st BEKTOpa HalpsyKEHHOCTH
lekTpuueckoro mnojs. PabGora cun anextpocratmdeckoro mnossd. Cs3b HAINPSDKEHHOCTH U
[IOTEHIMAJIA, SKBUIIOTCHI[UAJIbHBIC IOBEPXHOCTH.
[TonApusanuss [OUAIIEKTPUKOB. BHIBI NHINEKTPUKOB, CETHETOMNIEKTPUKH, IBE30JIEKTPUKH.
Bekrop nossgpusanuu. MHAYyKIUA 3JIEKTPUYECKOro mouist. JUdjeKTpudeckas MpOHULAEMOCTh U
BOCIIPUUMYHMBOCTE. TeopeMa ['aycca nis HallpsDKEHHOCTH JIeKTpudecKoro nois. Ilpenomiienune
JIMHUH 3JIEKTPUYECKOTO I10JI Ha IPAHULIE pa3/ielia ABYX IUIICKTPUKOB.
IIpoBOAHMKYN BO BHEIIHEM DJIEKTpUUECKOM 1oje. KoHIeHcaTophl, COeAMHEHNE KOHAEHCATOPOB.
OHeprus CUCTEMBI 3apsioB. DHEPrus 3apsyKEHHOTO MPOBOIHUKA U 3apsyKEHHOI0 KOHJIEHCATOpa.
OHeprus IEKTPUYECKOTO MOJIA.

Tema 6. DIeKTPUYECKHUI TOK.

Onextpuueckuil Tok. Cumna u 1iotHocTh Toka. JDJIC. 3akoH Oma (A8 OAHOPOJHOTO U
HEOJIHOPOJHOTO ydacTka Ienu), 3akoH Oma B auddepenunanbHoi Gopme. ConpoTUBICHUE.
3akon [Ixoyns-Jlenna. Coenunenne pesuctopoB. Momuocts Toka 1 KITJ] ucrounuka. [IpaBuna
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Kupxrodga.

[TpoBOMHUKH, U30JSITOPHI U MTOTYTPOBOJIHUKHA — OCHOBBI 30HHOUM Teopuu. Dddekxt Xomna. p-n-
IIEpPEX0/1 B MOJyIPOBOIHUKAX.

Tok B anexTponuTax (37IeKTpoin3, 3akoH Papanes). Tok B razax (BUABI TA30BOTO pa3psa).
IIepemeHHBI TOK. Pe30HaHC TOKOB. MOIIIHOCTE B LIENU [TEPEMEHHOTO TOKA.

DnekTpuyeckne Kosebanus (CBOOOIHBIE, 3aTyXalOIINE U BBIHYKJICHHBIC).

Tema 7.Maruerusm.
B3aumopeiicteue TOKOB. MarHutHoe 1mone. MarHuTHas WHAYKUWS, JMHUM  MarHUTHOM
uHaykiuu. 3akoH buo-CaBapa. Llupkynsuus Bektopa MarHuTHOW MHAYKIWU. [lone conenonna.
Marnetuku, QeppomarserusM. HamarHndeHHOCTh. HamnpsokeHHOCTh MAarHUTHOTO — TTOJISL.
[upkynsnusga BEeKTOpa HANPSKEHHOCTH MarHuTHoro nosis. [IpemomieHue JMHUN MarHUTHOM
WHIYKIWW Ha TPAHUIIE pa3jieia IByX MarHEeTUKOB.
Cuna Amnepa. Cupa Jlopenua. B3zaumopeiictBue AByx TOkoB. KOHTyp ¢ TOKOM B MarHUTHOM
ToJIe.
ABnenue snexrpomarHuTHOM uMHAyKUMH. DC uHpykumu. MHAyKTUBHOCTH. CaMOWHIYKLHS.
B3anmnuast uaaykmus. Toku 3aMbIKaHUSI U pa3MBIKaHUS TETTH.
JIBrKeHre 3apsyKeHHBIX YaCTULl B MATHUTHOM IIOJIE.

Tema 8.9/1eKTPOMarHuTHOE 10JI€, 3JIEKTPOMATHUTHBIE BOJIHBI.

BuxpeBoe anekrtpuyeckoe mnose. Tok cMenieHus. OJIEKTPOMATHUTHOE IIOJIE€. Y paBHEHUs
Maxkcgemna. BonHoBoe ypaBHeHue. Ilnockas snekTpoMarHuTHash BOJHA. DHEPIHsl U MMITYJIbC
3JIEKTPOMArHUTHOTO TOJIS.

Tema 9. OcHoBbI poTOMETPUM. 3aKOHBI reoMeTpUYecKoii onTUKH. OCHOBBI BOJIHOBOI
ONTHKH.
CeToBOM MOTOK. POTOMETPUUECKHE BETNINHBI U €TUHULIBI.
[Mpuniun ®epma. 3akoHbl OTpaxkeHHs U mnpenomiieHus. [Ipenomienue Ha chepuyeckon
noBepxHocTu. Chepuueckue 3epkaia U TOHKUE JHUH3BL. [IpuMepsl mocTpoeHus n300paxxeHuil B
TOHKHX JIMH33X.
Wnrtepdepennuss cera. OnbiT Onra. Ilonockl paBHOM TONIIMHBI W PAaBHOTO HAaKIIOHA.
Hudpakmus csera. Judpakuus Ppenens, meron 30H Ppenens. Hudpaxmus Ppaynrodepa.
[Tonspuszanus. Iucnepcus, 3aBUCUMOCTb ITOKAa3aTeNs IPEIOMIIEHUS OT YaCTOTBHI.

Tema 10.KBanToBasi npupoaa usjry4yeHusl.
TernoBoe u3nyuenue. 3akoH Kupxroda. 3akonsl Credana-bonpumana u cmenienus Buna.
®opmynsl Panes-JlxxnHca 1 BuHa 1 cieKTpanbHOW MJIOTHOCTH YHEPreTUYECKONH CBETUMOCTH.
Y®-karactpoda. Ksauter [lnanka u dopmyna Ilnanka. Buemnuit ¢otorddext. 3akoHbI
CroneroBa. YpaBHeHHe OHHIITENHHA JIs BHeIIHero (goro3ddexra.Macca u umnynsc QoToHa.
O¢dexr Komnrona. ENUHCTBO KOPHMYCKYJISIPHBIX U BOJIHOBBIX CBOMCTB 3JIEKTPOMArHUTHOTO
U3ITy4YEHUs.

Tema 11.AToMHBIe cieKTpbl. Moaesan aToma.

Mopnenu aroma Tomcona u Pesepdopna. Paccesaue Pesepdopna. [lnanerapuas momens
atoma ¥ e€ HepoctaTku.CriekTp Bogopozaa. CriekTpanbHble JIMHUM U cepun.AToM bopa. Ycnosue
kBaHToBaHus bopa. [loctynatsl bopa. DHepreTrueckuii CriekTp BOJAOPOIOTIOA00HOTO aTOMa.

Tema 12.KBanToBas ¢pusuka.
KopnyckynsipHO-BOJIHOBOM Jayanu3M CBOWCTB BemniecTBa. Bosnbl e bpoitis. DxcrnepuMeHTsI,
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JIOKa3bIBAIOIINE  KOPIYCKYJISIPHO-BOJIHOBOM  Jyanu3M  cBoiicTBa  yacTull.COOTHOILIEHHE
HeomnpenenéHHoCTel u ero cmbicia.BonHoBas ¢yHKIMsA, €€ cBOWCTBAa W €€ CTaTUCTUYECKHMA
cMmbich. [IpuHiun coorBercTBus. 'amumiibToHMaH. YpaBHeHnue lllpenunrepa: cranuonHapHoe U
BpeMeHHoe. YacTuiia B OJHOMEPHON MPSIMOYTOJIBHON MOTEHIHAIIBHON siMe. 3ajlaya O 4YacTHUIIE B
OECKOHEYHO TITyOOKOW MPSMOYTOJBHOW MOTEHIIMAIBLHON SME, DYHEPreTHUYECKUN CIEKTp ITOU
YaCTUIBl M BEPOSTHOCTh €€ HaXO0XKJCHWS B pa3HbIX 4YacTsax smbl.IloTeHnnanbHble sSMBI U
MOTEHIIUATBHBIE Oapbephl. [IpoxokIeHue YacTUIlbl Yepe OTSHIIMANBHBIN Oapbep (Ha mpuMepe
omHoMepHOro Oaphepa). Koaddumment mpospauynoctu Oapbepa.JIMHEHHBI TapMOHHYECKUN
OCIIIULJIATOP B KBAaHTOBOM MexaHuke.MomeHT wumnyibca. CoOCTBEHHBbIE 3HAYCHUS U
coOcTBeHHbIe (YHKIIMU MOMeHTa ummyibca.CnulH. Oneparop crnuHa. CoOCTBEHHBbIE 3HAYCHHS
oneparopa crnuHa. [ToaHbIM MeXaHUYeCKUit MOMEHT YacTullbl. DepMUOHBI 1 O030HBI.

Tema 13.AToMHas ¢pu3UKA.
AToM BOJOpoAa B KBaHTOBOW MexaHuke. YpaBHeHue lllpenunrepa ang aroma BoJaopona.
KBantoBble uncna W ux cMbici. BoaHOBblE (yHKIHMHM M DHEPreTUYECKUH CIEKTp aToMa
BoJopoAa. TOXAECTBEHHOCTh YACTHLl, MPUHLUI HEPA3JIUYUMOCTH OJIMHAKOBBIX YacTHII.
[Mpunnun Ilaynu. 3anosHeHHE YHEPTETHUYECKUX YPOBHEU (DIEKTPOHHBIX O0OJIOYEK) B aTOME.
[lepuonnueckas cucrema 31eMeHTOB MenzaeneeBa. Monekynbl: BUIbl XUMHUYECKOH CBS3H,
BAJICHTHOCTB, TEPMBI, MYJIbTUILNIETHOCTb. MOJIEKYJISIPHBIE CIIEKTPBI.

Tema 14.51nepnas ¢pusuka.
Mopenu ctpoenus siapa aromMa. Hykionsl. SlnepHbie cunbl U ux cBoiictBa. M3otonbl. DHeprus
cB3U U jAedeKT Macchl. PannoakTHUBHOCTBh. 3aKOH paJMOAKTUBHOTO pacmana. llepuwon
nonypacrnaga. AKTUBHOCTh U30ToMa. SaepHbie peakiuu. Anbga- u 6eTa-pacna.

.HGKHI/IOHHBH\/JI KypC npeamnojgara€t CHCTCMATU3UPOBAHHOC HU3JIOKCHHE OCHOBHBIX
BOIIPOCOB y4eOHOW IMCIMIUIMHBI W JIOJDKCH JaBaTh HauOOJbIIMA 00beM HHGOpPMAIUU H
obecrieunBath Oosiee TIyOOKOE TOHMMAaHWE YYEOHBIX BOIPOCOB NPU 3HAYUTEIHHO MEHBIIHX
3aTparax BPEeMEHH, YeM 3TO TpeOyeTcs OONBIIMHCTBY CTYACHTOB HA CAMOCTOSTEIBHOE H3YUCHHUE
MarepHania.

6. TEMbI IPAKTUYECKHAX U CEMUHAPCKHUX 3AHATHUIA

Tema 1. Mexanuka

dopma NpoBeNEeHUS — CEMUHAP.

Pemenue 3agau no pasaenam:

- KHHEMATHKa IOCTYIATENbHOIO U BPAIATEIBHOTO IBUJKEHUE;
- BTOpo# 3akoH HproToHa;

- 3aKOHBI COXPAHEHNUs] UMITYJIbCA U SHEPTUU;

- MOMEHT UHEpLUU, OCHOBHOE YpaBHEHUS BPALLATEIIbHOTO JABHKEHUS.
Tema 2.MonekynasipHasi puznka

®dopma MpoBeAECHUS — CEMHUHAP.

Pemenue 3amau no pasgenam:

- MKT, 6apomeTrpudeckast hopmyna;

- pacupenenenne Makcsena.

Tema 3.0CHOBBI TEPMOAUHAMHUKH

®dopma NpoBEAECHUS — CEMUHAP.

Pemenue 3agau no pazaenam:

- U301poLeccel, ypaBHeHne MenneneeBa-Kianelipona;
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- paboTa npu paclIMPEHNN Ia3a, BHYTPEHHSS SHEPTUs, IEPBOE HAYAJIO TEPMOIUHAMUKH;
- TEINIOEMKOCTb, SHTPOIHSL, BTOPOE HAYAJIO TEPMOANHAMUKH, IUKIIbL;
- peanbHbIe ra3sl, ypaBHeHue Ban-nep-Baanbca.
Tema 4.KoJsie0anust 1 BOJIHBI
dopMa poBeACHUS — CEMUHAP.
Pemenne 3amau o paszgenam:
- YpaBHEHHE rapMOHHUYECKHMX KoJeOaHMii, 3aTyXaromue KoieOaH!s, BEIHYK/ICHHbIC
KoJieOaHus, pe30HAHC;
- clokeHue konebanuit, purypsr Jluccaxy;
- BOJIHBI, ypaBHEHUE Oeryuieil BOJIHBI.
Tema S.9sekTpuyeckoe moJie
®dopma MpoBeACHUS — CEMHUHAP.
Pemenue 3agau no pasaenam:
- 3akoH Kynona, npuHUun cynepno3unuu;
- TeopeMa ["aycca 115 37IeKTpUUeCcKOro MmoJis;
- €MKOCTb, KOHAEHCATOPbI, SHEPT U JIEKTPUUECKOTO MOJIS;
- TPaHUYHBIE YCIIOBUS Ha TPAHULIE Pa3/ielia ABYX JUAIEKTPUKOB.
Tema 6. D1eKTPHYECKUH TOK
dopMa MpoBEACHUS — CEMHUHAP.
Pewenue 3amau o pazaenam:
- 3ak0H OMa, coeTMHEHNE pe3ncTopoB; pasmia Kupxroda;
- 3ak0H Jl)xoyns-Jlenua;
- IEPEMEHHBIN TOK;
Tema 7.Marnerusm
dopMa MpoBEACHUS — CEMHUHAP.
Pewenue 3amau o pazaenam:
- 3akoH buo-Cagapa, cuna Amrepa;
- 3akoH Dapajest 175 ANEKTPOMATHUTHON MHAYKIIUH;
- CAMOMHIYKIIMSI; TOKH 3aMBIKAHMS U pa3MbIKaHUS LEIIH;
- TEOPEMBI O HUPKYJISIUU JJI1 BEKTOPOB MATHUTHON MHAYKIIMU U HAPSLDKEHHOCTH;
- RLC-koHTYD.
Tema 8.dsieKTpOMarHuTHOE 10J1€, 3JIeKTPOMAarHUTHbIE BOJIHBI
dopma IpOBEICHUS — CEMUHAP.
Pemenue 3anau no pasaenam:
- ypaBHeHUsI MakcBea;
- OMB.
Tema 9. OcHoBbI (poTOMETPUM. 3aAKOHBI FreOMeTPUUYECKO ONTHKU. OCHOBBI
BOJIHOBOM ONITHKH
dopma IpOBEICHUS — CEMUHAP.
Pemenue 3anau no pasaenam:
- TOHKHE JINH3BbI, 3aKOHbI FTEOMETPUUYECKON ONTUKH;
- OCHOBBI ()OTOMETPHH.
- uHTepdepenuus B onbiTe FOHra; nHTEpPepeHins B TOHKUX IUIEHKaX, Koyblia HploToHa;
- 30HbI Openens;
- nudpakiys Ha 1EIH ¥ Ha TU(QPaKIIMOHHON PEIIETKE;
- TUcnepcus cBera
Tema 10.KBanToBasi npupoaa u3Jjy4eHust
®opMa poBEACHUS — CEMHUHAP.
Pemenune 3amau no paszzaenam:
-TeIUIOBOE M3Iy4eHue, popmyna I[lnanka;
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- potoapdexr;

- 3 pext KomnroHa, CBSI3b KOPITYCKYISIPHBIX U BOJTHOBBIX CBOMCTB M3IIyYEeHHUS.
Tema 11.AToMHBIE crieKTPbl. Moaeau aToma

dopma POBEICHUS — CEMUHAP.

Pemenue 3amau no pasnenam:

- atrom bopa, criekTpel BOJOPOI0TIO00HBIX aTOMOB;

- JINHUH, CEPUH U NEPEXOJbl B TOMHBIX CIIEKTpax.

Tema 12.KBanToBasi puzuka

dopMa poBEACHUS — CEMUHAP.

Pewrenne 3amau o paszaenam:

- Ha BoyHBI [le bpoits;

- IPUHIIMI HEOIPEACIEHHOCTH;

- BOJIHOBast (PyHKIHS, €€ CBONCTBA U CTATUCTHUYECKUI CMBICI.

-ypaBHenue lllpenunrepa, yacTuibl B MOTEHUHUATBHBIX AMaX, MPOXO0KIECHUE YaCTHI]
yepe3 MOTeHITHATBHBIN Oapbep.

Tema 13.AToMHas puU3UKa

dopMa MpoBEACHUS — CEMHUHAP.

Pemenue 3amau o pazaenam:

- OpOUTAIbHBIA MOMEHT UMITYJIbCA, CIIMH U TTOJTHBIA MEXaHUYECKU MOMEHT;
-3aM0JTHEHUE ANEKTPOHHBIX 000s0uek B aToMe, mpuHiun [laynu; paspermnéHnasie u
3aIpELIEHHBIC [IEPEXObl; TEPMBI.

Tema 14.51nepuas ¢pusuka

dopMa MpoBEACHUS — CEMHUHAP.

Pewenue 3amau o pazaenam:

- 1e(eKT Macchl U SHEPIUsl CBSI3U;

- 3aKOH PaJIMOAKTUBHOTO pacnaja;

- si7IepHBIE peakIuy; aabda-, 0eTa- U raMmMa-u3IydeHue.

[IpakTnueckue (CeMHHAPCKUE  3aHATHs) MPEACTABISAIOT  COOOM  JeTaIHM3allvio
JEKUMOHHOTO TEOPETHUYECKOr0 MaTepuaia, IPOBOAATCS B LENAX 3aKpeIUIeHus Kypca u
OXBAaTBIBAKOT BCE OCHOBHBIE Pa3/IEIbl.

OcHoBHOM (hOopMOH POBENICHHSI CEMUHAPOB U MPAKTUUECKUX 3aHATHUH SABISETCS PELICHHUE
3ajad. B oOs3aHHOCTM 1npenojaBaTens BXOAAT: OKa3aHUE METOJMYECKOH IMOMOLIM U
KOHCYJIbTUPOBAaHUE CTYJEHTOB 10 COOTBETCTBYIOLIMM TEMaM Kypca.

AKTHBHOCTB Ha IPAKTUYECKUX 3aHATHAX OLIEHUBAETCS 10 CIEIYIOIIMM KPUTEPUSIM:

® pElIEHUE 337a4 y JOCKH;
® CaMOCTOSITETIbHOE PEIICHHUE 3a/1a4 BO BPEMs KOHTPOJIBHBIX paboT.

7. JIABOPATOPHBIE PABOTBI, IPAKTUKYMbI

Tema 1. Mexanuka

®opma npoBeeHus — 1abopaTOpHbIE paOOTHI.

3ansTne 1.

JlaGopatopHnas pabora «/3yueHune 3aKOHOB paBHOYCKOPEHHOTO JTBH)KEHUS.

Bonpocsl no Teme (a1 00CyXI€HHSI HA 3aHATHH, JIIs1 CAMOCTOSITEIBHOTO U3YUEHNU).

1. MatepuanbHas Touka. Mexanuueckoe npukenue. Cucrema orcueta. [loctynarenbHoe
IBYOKCHHE. PaBHOMEPHOE IBHKEHHUE, PABHOYCKOPEHHOE U PaBHO3aMENJICHHOE ABH)KCHHUE.
Tpaexropus. Pannyc-sekrop. IIpoiinenHsiii myTs. BekTop nepemenieHus.

2. MraoBeHHasi CKOpocTh. CpeHsisl CKOPOCTh. Y CKOPEHHUE.

3. 3axonbl HetoToHa. Cuna TpeHus.

3ansTne 2.
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Jlaboparopnas padota «/3ydeHrne 3aKOHOB BPAIIATEILHOTO ABIKCHUSY.

Bonpocsl no Teme (17151 00CY>KICHUS HAa 3aHATUH, JJI1 CAMOCTOSITEIbHOTO U3yUEHUS).

1. Bekrop yrioBoil ckopocTu. YrioBoe yckopeHue. CBs3b YIJIOBOM M JIMHEHHOW CKOPOCTH,
CBSI3b JIMHEIHOTO U YTJIOBOTO YCKOPEHHS.

2. Teopema I'toiirenca-1lItelinepa. OCHOBHOE ypaBHEHNE AMHAMUKH BPalaTeIbHOTO JIBUKEHUS
(oOruit 1 YacTHBIN BU). 3aKOH COXpaHEHUSI MOMEHTA UMITYJIbCa. 3aKOH U3MEHEHHUS MOMEHTA
UMITyJIbCa CUCTeMbl. KuHeTHueckas sHeprus BpalaTeIbHOTO ABH)KEHNUS.

3anstue 3

Jlaboparopnas paborta «MasTHuK MakcBeriay.

Bonpocsl mo Teme (17151 00CY>KICHUS HAa 3aHATUH, JJI1 CAMOCTOSITEIbHOTO U3yUEHUS).

1. AGcomoTHO TBepaoe Teno. Bpamarensnoe nemxenne. Och Bpamienus. Llentp mace TBEpaOro
TeJa U CUCTEMbl MaTepualbHBIX ToOueK. MOMEHT cuiibl. MOMEHT UMITylibca. MOMEHT MHEPIUH.
®opMyiia MOMEHTA HHEPLIUU.

Tema 2.Mouekyasipaas pusuka

dopmMma rpoBeAeHUS — TabopaTOpHbBIE PAOOTHI.

3ansrtue 1.

Jlabopatopnast pabora «CTaTHCTUYECKHE PACTIPEICTICHHS B MOJIEKYJISIPHOM (pr3HKe».

Bonpocsl no Teme (1751 00CY>KICHHS HAa 3aHATUH, JJI1 CAMOCTOSITEILHOTO U3yUEHUS).

1. OcHoBBI TeOpuU BeposiTHOCTU. Pacnipenenenne MakcBenia u ero cBOWCTBa.

Tema 3.0CHOBBI TEPMOAUHAMMKH

dopmMma rpoBeAeHUS — Ta00opaTOpHbBIE PAOOTHI.

3ansrtue 1.

JlaGopatopHnast padora «OnpeneneHne OTHOMEHHUS MOJISIPHBIX TETTIOEMKOCTEH Ta30BY.
Bonpocsl mo Teme (17151 00CY>KICHHS Ha 3aHATUH, JJI1 CAMOCTOSITEILHOTO U3yUEHUS).

1. TerioeMKOCTb TeJa, MOJIIpHAs M yAeJbHasl TeIIOEMKOCTb. TerI0oéMKOCTh B
pasnuuHbIxu3omnpoieccax. CootHomenue Maiiepa.

2. AnuabatHblii npouecc U ero cpoiicTa. [loka3aTenp aguadaThl U €ro CBA3b C YUCIOM
CTemeHel cBOOOIbI MOJIEKYIT UCABHOTO Ta3a.

3ansrtue 2.

JlaGopatopnas pabora «/3yueHue B3aMMOCBSI3U MEXIY AAaBICHHEM U 00bEMOM rasa IpH
MOCTOSIHHOM TeMIIepaType».

Bonpocsl mo Teme (17151 00CyXJI€HHs HA 3aHATHH, JIJIs1 CAMOCTOSITEIBHOTO U3YUYEHU).

1. Terora, BHYTpeHHsIs SHEprus U padota rasza npu pacmuperun. [lepBoe Hauamo
TepMoauHaMuKu. [lepBoe Hauano TEpMOAMHAMUKH B U30IIPOLIECCAX.

3ansartue 3.

JlaGopatopHnas pabora «/3yueHne n30X0pHOTro MPOIECccay.

Bonpocsl mo Teme (17151 00CY>KICHUS HAa 3aHATUH, JJI1 CAMOCTOSITEIbHOTO U3yUEHUS).

1. M3omporiecchl: H30TEPMUYECKUNA, H30XOPHBIH, n300apHbIid. PaboTa n u3MeHeHue SHepruy BO
BCEX M30IPOoLIeccax.

Tema 4.Kosie0anns 1 BOJIHbBI

dopma npoBeAeHUS — TaOOpaTOPHBIE PAOOTHI.

3ansaTue 1.

Jlaboparopnast pabota «OmpeneneHue YCKOPEHHUS CBOOOAHOTO TAJCHHS C TOMOIIBIO
MaTEeMaTHYECKOT0 MasTHUKA.

Bonpocsl mo Teme (17151 00CY>KICHHS HAa 3aHATUH, JJI1 CAMOCTOSITEIbHOTO U3yUEHUS).

1. Konebanus. 'apmonndeckue konebanus. AMIUTUTYa, TeproJ, Ga3a, HayanbHas (asa,
yacTtoTa. BeiHykIeHHBIE U CBOOOIHBIE KonebaHus. Pe3onaHc.

Tema S.91exkTprueckoe moJje

dopma npoBeieHus — 1ab0paToOpHbBIE padOTHI.

3aunsrtue 1.
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JlaGopaTopHast paboTa «DKCIepHUMEHTAILHOE ONpEeNICHHE pacpeaeeHNs HaPsHKEHHOCTH
ANEKTPUYECKOTO TOJISI CUCTEMBI AIEKTPUUECKUX 3apsI0BY.

Bonpocsl mo Teme (17151 00CYXI€HHS HA 3aHATHH, JIJIs1 CAMOCTOSITEIBHOTO U3YUYEHHU).

1. Toueunsrii 3apsza. [IpoOHueIit 3apsia. 3akon Kynona. HanmpspkeHHOCTD W TOTEHITAAT
AIEKTPUUECKOTO TOJIsA, TUHUU HANIPSHKEHHOCTH.

2. Ilpununun cynepno3unuu 3iektpuueckux noneil. Teopema T'aycca s BekTopa
HANPSPKEHHOCTH JIEKTPUYECKOTO TTOJIS.

3. PaGora cwmn anekTpocTtaTudeckoro mojis. CBsA3b  HANPSOKEHHOCTH W TOTCHIIMANA,
SKBUIIOTEHIMAJIbHBIE TIOBEPXHOCTH.

Tema 6. DiIeKTPUYECKHUI TOK

®opma npoBeieHNs — TabopaTOpHBIE pabOTHI.

3ansartue 1.

JlaGopatopnas padora «IIpaBuna Kurpxroday.

Bonpocsl no Teme (1751 00CY>KICHHS Ha 3aHATUH, JJI1 CAMOCTOSITEIbHOTO U3yUEHUS).

1. DnexTpuueckas 1enb. ¥Y3el, BEeTBb U KOHTYp dJekTpuyeckoi nenu. [Ipasuna Kupxroda.
3ansrtue 2.

JlaGopatopHnast pabota «3MepeHne COMpOTUBIICHHUS C TIOMOIIBIO MOCTa TIOCTOSTHHOTO TOKa».
Bonpocsl no Teme (1751 00CY>KICHHS HAa 3aHATUH, JJI1 CAMOCTOSITEILHOTO U3yUEHUS).

1. Dnextpuyeckuit Tok. Cunma u mioTHOCTh Toka. Hampspkenue. DJIC. 3akon Owma (mms
OJTHOPOJHOTO W HEOJHOPOJHOTO YyuyacTKa ILeMu, M TMOoJHOM 1enu), 3akoH Owma B
muddepeHnuansHoin Gopme.

2. ComnpotuBineHue. YjenpHOe compoTuBieHue. Dusmveckas NPHUPOAA CONPOTUBICHUS B
Metasutax. 3akoH Jxoynsa-Jlenna. CoeqMHEHNE pe3UCTOPOB.

Tema 7.Marnerusm

dopmMma rpoBeAeHUs — Ta00opaTOpHBIE PAOOTHI.

3ansrtue 1.

Jlaboparopras padora «OrmpeneneHre TOPU3OHTATBLHOW COCTABIISIONIEH HHIYKITUM MarHUTHOTO
TIOJISL 3EMITHY.

Bonpocsl mo Teme (17151 00CY>KIACHHS HAa 3aHATUH, JJIS1 CAMOCTOSITEIbHOTO U3yUEHUS).

1. 3akon Awmmnepa. MarHuTHas WHIYKOUS, JTUHUM MArHUTHOW WHAYKUWW. [IpuHImD
CyNEepHO3UIIMY JJIsl MArHUTHBIX TTosiel. 3akoH buo-Caapa-Jlamiacca.

2. TeopeMa 0 IUPKYJISAIUHU A BEKTOpAa MArHUTHOW HMHIYKIUU. MarHuTHas MHIYKLUS
OECKOHEYHOI0 MPSIMOTO MMPOBOJHUKA C TOKOM.

3. MoMeHT, IeHCTBYIOUINI Ha KOHTYP C TOKOM B MAarHUTHOM I10JI€. MarHuTHBIA MOMEHT.

Tema 8.91ekTpOMaruuTHOE MOJIE, IJIEKTPOMATHUTHbIE BOJIHBI

®opma npoBeeHus — 1abopaTOpHBIE paOOTHI.

3ansartue 1.

JlaGopatopnas pabora «IeKTpoMarHuTHeIe Kosiebanus B BLC-KOHType».

Bonpocsl mo Teme (17151 00CY>KICHHS HAa 3aHATUH, JJI1 CAMOCTOSITEIbHOTO U3yUEHUS).

1. BriHyX7AeHHBIE dJekTpuuyeckue kojeOanuss B LC-koHType. AMIUIMTYIHO-4aCTOTHAS
3aBHCHUMOCTb.

2. BuxpeBoe aniekTpuueckoe noje. Tok cMeleHns. DIeKTpPOMarHuTHOE 110J1€. Y paBHEHHUS
Makcaeuia. BoiHOBoe ypaBHEHHE.

Tema 9. OcHoBbl GoToOMeTpHH. 3aKOHBI reoMeTpU4ecKoi onTHKH. OCHOBBI BOJIHOBOI
ONTHKH

dopmMma npoBeAeHUS — Ta0opaTOpHBIE PAOOTHI.

3ansartue 1.

JlaGopatopnass pabora «OmnpeneneHue TMoOKa3aTeNnss MPEJIOMICHUS CTEKJIa C TOMOUIBIO
MHUKPOCKOTIay.

Bonpocsl mo Teme (17151 00CYXKI€HHS HA 3aHATHH, TSI CAMOCTOSITEIBHOTO H3YUYEHU).
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1. JIyu. Yerblpe IIaBHbIX 3aKOHa reoMmerpuueckod ontuku. [IpumHmun ®depma. Ontudeckas
JUIMHA TyTH. AOCOMIOTHBIH M OTHOCUTENBHBIM TOKa3aTeNbh MpejomiieHus. [ paHuipl
IIPUMEHUMOCTH FT€OMETPUYECKON ONTHKH.

3ansrtue 2.

Jlaboparopnas pabota «@oromeTprudecKkue u3mMepeHus Ha ckambe OC-My.

Bonpocsl no Teme (17151 00CY>KICHHS HAa 3aHATUH, JJI1 CAMOCTOSITEIbHOTO U3yUEHUS).

1. OcHOBHBIE (HOTOMETPHUECKUE TOHATHSA, BEJIWYMHbBI M EAMHUIBI W WX CBSA3b C
SHEPreTUYECKUMHU.

JlaGopaTopHbie pabOThI MPEACTABIISAIOT U3 C€0s MPOBEACHHUE CTYICHTAMU SKCTICPUMEHTOB
[0 33/IaHHOW TeMaTHKe C TMocjenyromeil o0paboTKON W aHAJIM30M TONYYEHHBIX JaHHBIX.
Kaxnass pabora mpakTHKyMa TakKe BKJIIOYAET YCTHBIA OMNPOC CTYACHTOB TII0 TEMaM,
HETIOCPEJICTBEHHO CBA3aHHBIM C TEMaMH J1aOOpaTOPHBIX padoT.
AKTUBHOCT, Ha J1a0OpaTOPHOM MPAKTHKyME OIICHMBAETCS IO  CJCIYHOIIUM
KPUTEPHSIM:
® OTBETHI HAa BOMPOCHI, IIPeIaraeéMble MpernoiaBaTesniem;
®  BBINOJHEHUE YKCIIEPUMEHTOB-YIIPAXKHEHUH B paMKax TeM J1abopaTOpHBIX padoT.

JlaHHBIE 3aHATHS TTPOBEPSAIOT CTENECHB BIAJEHUSI TEOPETUUECKUM MaTEPUAIOM, TOMOTAIOT
3aKpENHUTh TEOPETUUECKHUE 3HAHUS ITOCPEACTBOM WILTIOCTPALMU HA PEaJbHBIX TPUMEpax, a
TaKke GOPMUPYIOT HABBIKM MTOATOTOBKH U MPOBEACHUS IKCIIEPUMEHTA U 00paOOTKH €To
JTAaHHBIX.

8. TEMATHUKA KYPCOBBIX, KOHTPOJIbHBIX PABOT, PE®EPATOB

KypcoBble, koHTposibHBIE paboThl U pedeparbl HE MNPETyCMOTPEHBI y4eOHBIM
IUIAHOM.

9. INEPEYEHb BOIIPOCOB K 9K3AMEHY (BAUETY)

1. MatepuanbHas Touka. MexaHuueckoe nBuxkeHue. CucreMa oTcyeTa.
[ToctynarenbHoe nBukeHue. PaBHOMEpHOE ABM)KEHUE, PABHOYCKOPEHHOE U
paBHO3aMeIIeHHOE ABIKeHHUE. Tpaexkropus. Paguyc-sexrop. I[IpoiiieHHbIN Iy Th.
[Tepemenienne (BEKTOP MEPEMEIICHHS ).

2. MruoBeHHast ckopocTb. CpeaHsisi ckopocTb. Y ckopenue. Hopmanbaoe u
TaHTeHLMajabHOoe yckopeHue. KpuBusna tpaexkropuu. Pannyc KpuBU3HBI TPAEKTOPHH.
PaBHOMEpPHOE, paBHO3aMEJIEHHOE U PABHOYCKOPEHHOE IBUKECHHUE.

3. JIBW>KeHHE 110 OKPYKHOCTH. BEKTOp yrioBOM CKOPOCTH. YTJIIOBOE YCKOPEHHE.
CBs13b yIJ10BOM M IMHEHHON CKOPOCTH, CBSI3b JINHEHHOT'O U YTJIOBOI'O YCKOPEHUS.
4. nepumanbHbpie cUCTEMBI oTcyeTa. [lepBblii, Bropoii (0Ouuii M YacTHBIN BUT) U
TpeTuil 3akoHbl HproTOHA. I pannibl npumeHenus 3akoHoB HeroToHA.

5. Umnynbe. 3aK0H COXpaHEHUs UMITYJIbCa. 3aKOH U3MEHEHUSI UMITYJIbCa.
AOGCOTIOTHO yNpyTHii U aOCONIOTHO HEYIIPYTHH yIaphl.

6. Mexannueckas pabora. [TonHas mexanudeckas sHeprus. Kunetudeckas u
noTeHIManbHas sHeprus. [ 'paduyeckoe npencraBnenue sHepruu. [loTeHnnanbHbIe
SIMBI 1 Oapbepbl. 3aKOH COXpPaHEHHUS MMOTHOW MEXaHWYECKON YHEPTHUH.
KoHcepBaTtuBHBIE 1 HEKOHCEPBATUBHBIE CUIIBI (IIPUMEPHI).

7. 3aKOH BCEMUPHOTO TATOTEHUS. [ paBUTAIIMOHHBIE HANIPSKEHHOCTH U
MOTEHIIAAJ, UX CBS3b. JINHNN HANPSYKEHHOCTU TPABUTALMOHHOTO MOJIs (CUJIOBBIE
muHuR). [[puHIMN cyneprno3uiuy rpaBUTAIMOHHBIX Tosiel. KocMuueckue
CKOpPOCTH.

8. HemnepuuanbHble CUCTEMBI OTCUETA M CUIIBI MHEPIUU: cuiia Kopuonuca,
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YCKOpPEHHEM, CWJIa  HMHEpPLUH, CBA3aHHAs C  HEPAaBHOMEPHBIM
BpalllaTeIbHbIM JABMKEHHUEM.

9. AbcomoTHO TBepaoe Teno. BpamarensHoe nemxenue. Oce Bpamenus. Llentp mace
TBEP/OrO TEJNa U CUCTEMbl MaTEPHAIIbHBIX TOUeK. MOMEHT cuiibl. MOMEHT UMITYJIbCA.
Mowment nnepun. @opmyina MOMEHTa UHEPLUU (1151 CUCTEMBI MAaTEPUATIBHBIX TOUYEK
Y HEMPEPHIBHOTO Teja).

10. Teopema I'toitrenca-11ITeitnepa. OCHOBHOE ypaBHEHHE JUHAMHUKHU
BpaIaTeIbHOTO JIBIKCHHMSI (OOIIHMIA M YaCTHBIM BH). 3aKOH COXpaHEHHUS MOMEHTA
UMITyJIbCa. 3aKOH U3MEHEHHUS] MOMEHTa UMITyJibca cucTeMbl. Kunetnueckas

SHEPTrus BPallaTeIbHOTO JBHKEHUSI.

11. Konebanus. 'apmornyeckue konebdanus. AMIUIUTY 1, TIepHo, $a3a, HadaabHas
daza, yactora. BeiHyX)1eHHBIC U CBOOOIHBIE KOoteOanus. CBOOOIHBIC HE3aTyXaroIIHe
Kosie0anus (ypaBHEHHE KOJIeOaHU U €To pelIeHue).

12. CBoboaHbIe 3aTyXaronye konedanus (ypaBHeHHE KoueOaHui 1 ero

pemenue). Koagdunuent 3aryxanus. BeiHyXneHHbIE 3aTyXatonme Koaeoanus
(ypaBHEeHHE KOJIeOaHUIN U €T0 pEelIeHHEe C TTIOMOIIbIO BEKTOPHBIX AUATPAMM).
Pe3onanc.

13. Cnoxenne kojaebaHUi, MPOUCXOA[IIUIN BAOIh OJHOTO HAMIPABIICHUS, C
OJTMHAKOBBIMH YaCTOTaMH M Pa3HBIMH aMIUIATYJaMH U Ha4aJIbHBIMU (ha3aMH.
buenus. CnoxxeHue Kone6aHui, MPOUCXOIAIINX BO B3aUMHO MEPIEHIUKYISIPHBIX
HaIpaBJIEHUSAX C OJIMHAKOBOM 4acTOTOM.

14. Bonnel. [IpononpHble M ONEPEUHBIX BOJIHBL. Y paBHEHHE IIJIOCKOW BOJIHBL. [{n1nHa
BOJIHBI. BOJTHOBOI BEKTOp M BOJIHOBOE YHCIIO U €0 CBA3b C JUIMHOM BOJIHBL. Da3oBast
U TPYIIOBasi CKOPOCTH BOJHBI.

15. IIpeoOpazoBanus ["anuiies, IPUHITAIT OTHOCUTENHLHOCTH [ anmusies, 3aKoH
CIIOKEHHsI CKOpocTel B Kiaccuueckoil gpusuke. [locTynatel crienuanbHOR

Teopuu oTHOcUTenbHOCTU. [IpeobpazoBanus JlopeHa u ux npeaenbHbIN

nepexo]l B mpeodpazoBanus ['ammnes. CnenctBus u3 npeodpasoBanuii JlopeHa.
DHeprust 1 UMITYJIbC B PEISITUBUCTCKON (hU3HKE.

16. [oxxoap! TEPMOAMHAMUKHY M MOJIEKYJISIpHOH (pusuku. MneanbHblil ra3 u ero
OTINYUS OT peanbHOro. OCHOBHBIE MOJIOKEHHSI MOJIEKYJIIPHO-KUHETUUYECKON TEOPHH.
Yucio creneneii cBo0o 1. Teopema o paBHOpacpeieIeHUH SHEPTHH 10 CTETICHIM
CBO0OOIbI HICATTLHOTO Ta3a. MakponapaMmeTpshl (TemMreparypa, 1aBjieHrue, 00beM,
IUIOTHOCTb, KOHIIEHTpALys). Y paBHEHUE COCTOSHUSA UAEAIBHOTO rasa.

17. PaBHoBecHOe cocTosinue. HyneBoe Hauaino TepmoguHamMuku. PaBHOBECHBIE
nporecchl. M3ompornecchl: n30TepMUYECKuil, U30XOPHBIN, N300apHbIA. PaboTa

U U3MEHEHHE SHEPTruu BO BCEX U30MPOIIeCcCax.

18. AnnabatHblil mporiece U ero cBoiicTBa. [loka3aTens aguadaThl U €ro CBS3b C
YHCIIOM CTereHel cBOOO bl HJI€aIbHOIO T'a3a, a TAKXKE C MOJIIPHBIMU
TEIIOEMKOCTSIMU. Y paBHeHHE ainadatel. PaboTa u n3MeHeHue BHyTpEHHEN

SHEPruu B ainadaTHOM IpoIEeCCe.

19. TennoeMKoCTh Tea, MOJISIPHAsA U yJI€IbHASI TEIIOEMKOCTh. TeII0éMKOCTh B
paznumuHbixuzonporieccax. Coornomenue Maiiepa. [lonmurponnueckuii

IIpOLECC.

20. TenoTta (KOIMYECTBO TEIIOTH), BHYTPEHHSISI SHEPTHUs U paboTa ra3a npu
pacmmpenud. IlepBoe Hauano tepmoauHamuku. [lepBoe Hayalo TEpMOIMHAMUKY B
u30mIporneccax.

21. Bropoe Hauano TepmoguHaMuku (popmymupoBku Knaysuyca, KenbsBuna u ¢
TOYKH 3peHus Beunoro asuratens). Lukn. Hukn Kapro. KITJI TermoBoit

MaIIUHBI.

22. Otnuyus uaeanbHOro ra3a oT peanbHoro. Otnnyus raza Ban-nep-Baanbca ot
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p€ajlbHOIO. YpaBHCHI/IH COCTOsHHMA NICAJIBHOI'O I'a3a U rasa BaH—I[ep—BanILca.
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Mzotepma raza Ban-nep-Baanbca. Jluarpamma coctosiHuil. AHOMaJIbHBIE COCTOSIHUS
(mepeoxJIaXKISHHBIN Tap U Meperperas KUIKOCTh).

23. OuTponus. CBsA3b SHTPOIUU C TEIUIOTON. DHTPOIHUS B Pa3IMUHBIX IPOLECCAX.
N3o3HTpOnMitHEIN Tipoliecc. BTopoe Hauano TepMOAMHAMUKYU B SHTPOITUMHOMN
dbopmyIHpoBKe.

24. OcHOBBI TeOpHH BeposiTHOCTU. Pactipenenenne MakcBeia v €ro CBOMCTBA.

25. bapomerpuueckast opmyina. Pacnipenenenus bonpiimana u MakcBesuia-
bonpmana.

26. Toueunsrii 3aps. [IpoGHbIi 3apsz. 3akon Kynona. HanpsokeHHOCTD M OTEHIHAT
AIEKTPUYECKOTO OIS, TUHUH HAMPSKEHHOCTH.

27. IlpuHuun cynepno3uiny aueKkTpudeckux nosei. Teopema ["aycca s

BEKTOPA HAMPSHKEHHOCTH 3JIEKTPUYECKOTO TTOJSL.

28. Pabora cui anekrpoctaTHueckoro nojsi. CBsi3b HANPSHDKEHHOCTH U TIOTEHIIMANA,
SKBUIOTEHI[MAIbHBIE TTOBEPXHOCTH.

29. Ionspusanust TMAIEKTPUKOB. BUIBI AU3IEKTPUKOB U MEXaHU3MBI UX
nonsipu3anuu. CerHeTOEKTPHUKY, METs TucTepesuca. [1be303MeKTpuKH.

30. BexTop nonspuzariuu. MHAyKIHS 3JIeKTpUIecKoro mojs. Jusnekrpudeckas
MPOHUIIAEMOCTh U BOCTIPUUMYMBOCTE. Teopema ["aycca ams BekTopa mospu3auu.
31. Teopema I'aycca 1ist MHIYKIUMH 3JIE€KTPUUYECKOTO MoJs. [ paHnYHbIE YCIOBUS HA
TpaHuIIe pa3ziesa IByX TUIIEKTPUKOB.

32. IIpoBOHUKH BO BHEIIHEM 3JIEKTpUUYECKOM Tosie. CBOOOIHBIN U CBSI3aHHBIN
3apsabl. Y CIIOBUE paBHOBECHS ISl MPOBOAHKKA. Hanmpsok€HHOCTD MO CHAPY KU OT
IIPOBO/IHUKA.

33. KonaeHcatopsl, BUABI KOHAEHCATOPOB MO (hopMe 0OKIAI0K.

OnexkTpoéMKocTh. CoeTMHEHNE KOHIEHCATOPOB.

34. DHeprus cucTeMsbl 3apsA10B. DHEPIHsl 3apsKEHHOTO IPOBOJHUKA U
3apsKEHHOro KoHAeHcatopa. O0bEMHAs IUIOTHOCTh SHEPTUH 3JIEKTPUUECKOTO MOJIS.
35. Dnexrpuyeckuid Tok. Cuiia M IIIOTHOCTh TOKA. CBSI3b MIIOTHOCTU TOKA CO
ckopocTbio 3apsanoB. Hanpspkenue. DJIC. 3akon Oma (117151 OTHOPOTHOTO U
HEOJTHOPOJIHOTO Y4acTKa IeNH, AJIs OJTHOM 1emnu), 3akoH OMa B auddepeHnnaib»Hon
dbopwme.

36. ConporuBineHue. Y jesbHOE conpoTuBieHue. Pusndeckas npupoaa
CONPOTHUBIICHUS B MeTaiiax. 3akoH Jxoyisa-Jlenma. CoequHeHne pe3ncTopos.
Mo1HOCTh TOKA.

37. DnexTpuyeKkas Uemb. Y3ei, BETBb U KOHTYP AJIEKTPUUECKOHN LEIH.

[IpaBuna Kupxroda.

38. Tok B asekTpoauTax (IEKTPOn3, 3aKkoH Dapajies) U TOK B ra3ax (BUIbI
paspsaa).

39. Coboanble 3aryxatoniue konedbanus B LC-koHType (ypaBHEHHUE U €T0 PEIICHHUE).
Ko duuument 3aryxanus, 10rapupMUIECKUil JeKPEMEHT 3aTyXaHusl, TOOPOTHOCTb.
CoOcTBeHHas 4acToTa KOHTYpa.

40. Beiny>xaennsle snexkrpudeckue kosnedanus B LC-koHType (YypaBHEHHUE U €ro
pemenue). Pezonanc B LC-koHTYype. AMIUIMTYTHOE 3HAYCHHUE CHJIBI TOKA.
AMIUIUTYTHO-4aCTOTHAs! 3aBUCUMOCTb.

41. Ilepemennslii Tok. KBazucranumonapueie TOkH. [lepeMeHHbIN TOK, TEKyITUH
4yepes KaTylIKy, U IEPEMEHHBIN TOK, TEKYIIHUN Yyepe3 KoHaeHcaTop. Ilepemennsiit
TOK Ha y4acTKe LIeTH, COJAepKaIIeM KaTyIIKy, KOHJACHCATOp U PE3UCTOP.
PeaktuBHble conpoTuBieHus. CMelIeHue Toka 1 HanpsbkeHus 1o ¢ase. [lonxoe
COIPOTHUBIIEHUE (UMITeaHC). MOIIIHOCTh MEPEMEHHOT0 TOKA U AeHCTBYIOIIEE
HaInpsHKEHUE.

®opma ACtpannna 19 u3 25



MuHucTepcTBO 00pa3oBaHus U Hayku Poccuiickoit @enepanuu

o o Dopma
Y IbSHOBCKHUI TOCYIapCTBEHHBIH YHHBEPCUTET

®-Paboyas nporpamma no gucruruinie dOusuka

42. B3aumogeicTBre IByX TOKOB (3aKOH AMIiepa). MarHuTHas MHAYyKUUS, JIMHUN
MarHUTHOW MHAYKUUH. [[pruHIUIT Cyneprno3uiuuy Jjis MarHUTHBIX Tosied. 3akoH buo-
Cagapa-Jlamacca (a1 TOHKOTO IPOBOAHMKA, JUISl CPEABI U JUIS IBUXKYILIErOCs
3apsna).

43. Teopema I'aycca as BEKTOpa MarHUTHON MHIYKIUU. TeopeMa o LUPKYJIALUN
JUIs BEKTOpa MarHUTHOW MHIYKIMHU. MarHuTHas MHIYKIHUS OECKOHEUHOTO MPSIMOTO
IIPOBOJHUKA C TOKOM.

44. MoMeHT, JeHCTBYIONIMIA Ha KOHTYP C TOKOM B MArHUTHOM T10Jie. MarHUTHBII
MOMEHT.

45. Marnetuku. Bunpl MaruetnkoB. @eppoMarHeTusM U MeTIis TUCTEPE3nca.
MuKpoTOKH (aTOMapHbIE/MOJIEKYJIISIPHBIEC) TOKHA M TOKH MPOBOJAUMOCTH. MeXaHNU3MBI
HaMarHAYUBaHUS Pa3HbIX BUIOB MarHETUKOB.

46. HamaranyeHHOCTh. MarHuTHasi IpOHUIIAEMOCTh U BOCIPUUMYUBOCTbD.

Teopema IMpKyJIALMHA BEKTOPAa HAMArHUYEHHOCTH.

47. Hanps>keHHOCTh MarHUTHOTO 10J1s1. CBSA3b HANPSHKEHHOCTH, HAMAarHUYEHHOCTH U
MHAYKIMA. [IupKynsanus BeKTopa HanpsyKEHHOCTH MarHUTHOTO 1oJIs. ['paHnyHbIe
yCIJIOBUS Ha TpaHMILIE pa3zelia ABYX MarHeTHKOB.

48. Cuna Amnepa. Cuna Jlopenua. Pabora, coBepiiaemasi MAarHUTHBIM MOJIEM

HaJ KOHTYpOM C TOKOM. JIBuKeHHE 3apsKEHHON YacTUIbl B MAarHUTHOM T10JI€

(ecnM yacTUIBl BIETAET NEPIEHANKYISIPHO JIMHUAM UHIYKLIUHU U O] YIJIOM K
JWHUASM UHIYKIHH). D dexT Xoa.

49. SBnenue snekrpoMarautTHON nHAYKIMK. DJC nunaykuuu. 3akon dapanes ais
anekTpoMarHuTHOW nHAYKuuU. [Tpasuio Jlenna. MnayktuBHOCTh. CaMOMHAYKIIKS.
B3aumnas unnyknus.

50. Tok 3aMbIKaHUS ¥ pa3MbIKaHUS ENU. DHEPrysl MATHUTHOTO IOJII BUTKA

win KaTymku. O0bEMHasI IJIOTHOCTh SHEPTUH MAarHUTHOTO TIOJISL.

51. BuxpeBoe anextpuyeckoe nose. Tok cMeneHus. DJIeKTPOMarHuTHOE TOJI€.
VYpaBHenus MakcBenna (B uHTerpaibHoil u auddepenunansroit popme). Bonnosoe
ypaBHEHUE.

52. Pemienue ypaBHeHH MakcBeia (BOJTHOBOTO YpaBHEHU) Uil IPOCTpaHCTBa 0e3
TOKOB IIPOBOJIUMOCTH U CBOOOJHBIX 3apsiioB. [110cKkas snekTpoMarHuTHas BOJIHA.
CBolicTBa 3JIEKTPOMArHUTHBIX BOJH. [IJI0THOCTB 3HEPrUHU 3JIEKTPOMArHUTHOIO
noJisi, BekTop YmoBa-Ilolintunra. J[aBienue certa.

53. CgertoBoii noTok. Cuna cBera. DOTOMETPUUECKUE BETUUNHBI U €TUHULIBI
(SIpPKOCTBH, CHJIA CBETA, OCBEIICHHOCTh, CBETUMOCTb). TOUCUHBIN M H30TPOITHBII
UCTOYHUKH cBeTa. 3akoH JlamOepra. CBs3b SJHEPreTHUECKU U (POTOMETPHUUECKUX
BEJIMYHUH.

54. JIyu. YeTslIpe IJ1aBHBIX 3aKOHA F€OMETPUUECKOM onTUKU. [TpuHumn

®epma. OnTudeckas JyMHA MyTH. AOCOTIOTHBIN U OTHOCHUTEIBHBIN

NO0Ka3aTelb MpesoMiIeHus. [ paHuIbl IPUMEHUMOCTH I€OMETPUUECKON

OIITHKH.

55. JIunza. Tonkas nuH3a. OnTHyYecKas cuia JUH3bI, POKyC, (POKYCHOE PACCTOSHUE.
Knaccudukanus munz. @opmysa TOHKOW JTUH3BL. [IpUHIUIIEI 1 TPUMEPBI
HOCTPOCHUS N300paKEHHUI B TOHKUX JIMH3aX.

56. Tok B mOJIyNIPOBOJHUKAX: HOCUTEIH 3apsifa, 3aBUCUMOCTh OT

TEMIIEPATYPBI, TUIIBI IPOBOJUMOCTH, INIOTHOCTH TOKAa. OCHOBBI 30HHOW TEOpUU
(oTIMYKE IPOBOJHUKOB, IOITYIIPOBOJHUKOB U IUIEKTPUKOB).

57. CBeT Kak a/eKTpoMaruuTHas BojiHa. ClioxeHue JByX BOJIH. MOHOXpOMAaTHYHOCTh
U KorepeHTHOCTb BoJH. [IpuHuun I'roiirenca. nTepdepenius ceera. Y cioBus
MUHUMYMa U MaKCUMyMa.

®opma ACtpannna 20 u3 25



MuHucTepcTBO 00pa3oBaHus U Hayku Poccuiickoit @enepanuu

o o Dopma
Y IbSHOBCKHUI TOCYIapCTBEHHBIH YHHBEPCUTET

®-Paboyas nporpamma no gucruruinie dOusuka

58. Untepdepennus ceera. OnbiTel FOHTa ¢ 1ByMms mensimu. UaTepdepenius B
TOHKMX IUIEHKaX U UHTEp(EPEHLUs B TOHKOM KJIMHE (TI0JIOCHI pAaBHOTO HaKJIOHA

Y T0J10Chl paBHOM TonuHbl). Konbua HetoToHa.

59. Indpaxuus ceta. [Ipunnun [torirenca-Openens. Audpakuus OpeHens, METOT
30H @penens. Audpaximst OpeHens Ha KPyriioM OTBEPCTHH U Ha KPYTJIOM
HEIPO3payHOM JHCKE.

60. dudpaxkuus cera. [Ipunuun Iroiirenca-dpenens. Audpakius OpayHrodepa Ha
TOHKOH 1enu (BU AU(PaKIIMOHHON KapTUHBI, YCIOBUSI MUHUMYMa U MaKCUMYMa).
Hudpaxiys Ha 1udpaKIMOHHON peméTKe (TJIaBHbIEe U IOTIOJIHUTEbHbIE
MHUHHMYMBI ).

61. ducnepcus cBeta. [IpuunHbl BOSHUKHOBEHUS SIBICHUS U BBIBOJ (POPMYIIBI
aucniepcuu. ['paduk 3aBUCUMOCTH MTOKa3aTessl MPEIOMIICHHS OT YaCTOTHI.
HopManbHas 1 aHomMalibHast AUCTIEPCHS.

62. TermoBoe U3ITyueHHe U ero ocobeHHocTH. VcnyckarenbHas U MorioIaTe/bHas
ciocoOHocTH. 3akoH Kupxroda st TernnoBoro u3mydeHust. AOCOIOTHO YEPHOE
teno. 3akonsl Credana-bonbiiMana u cmenenus Buna. @opmyisl Panes-/xunca u
Buna. YnerpaduoneroBas karacrpoda. 'unoresa o kBantax [Inmanka. @opmya
[Tnanka u €€ npeaeabHbIE MEPEX0/Ibl IPU MAIBIX U OOJIBIINX YaCTOTaX.

63. ®oTtorhdext (BHenTHUIT). 3aKkoHBI CTOJIETOBA U UX MMPOTUBOPEUNE
KJIaCCHYECKOM BOJHOBOM Teopuu cBeTa. @opmyiia DiHIITeHA A5 poToaddekra.
Oo0npsicHenne 3akoHOB CTOJIETOBA C UCTIONB30BaHUEM Teoprn O (poToHax. KpacHas
rpanuna ¢porodddexra.

64. Dddexr Komnrona, KOMITOHOBCKOE CMEIIEHUE. 3aKOHBI COXPAaHEHHSI SHEPTHH
Y UMIIyJIbCa P KOMITOHOBCKOM paccesiHuH. KopmycKyIsipHO-BOJIHOBOM Ayalnu3m
MIPUPOJIBI CBETA (U, B LIEJIOM, AJIEKTPOMArHUTHOTO U3JIy4YEHHUS).

65. ATOMHBIE CIIEKTpHI, UX BUA U cepun. OnbIT Pesepdopaa. Moaenu atoma
(Tomrmicona, mtanerapuas). Moaens aroma bopa, nmoctynarel bopa, ycinosue
kBaHTOBaHUA bopa. CniekTp (3HepreTuueckrue ypoBHU) aroMa bopa u ero cBoiicTaa.
66. KopryckysipHO-BOJIHOBOM JyaJini3M CBOMCTB BellecTBa. Teopus ne bpoitns,
JuinHa BoJiHBl A bpoinms. Oneitel  [[PBuccona u  Jxepmepa M ONBIT
®abpukanTa. [IpuunHa, MO KOTOPOW BOJHOBBIE CBOWCTBA HE HAOJIIOMAIOTCS Y
MakpooObekToB. dazoBas v rpynoBas CKOPOCTH BOJIH Jie bpoits.

67. CooTHoleHre HeonpeaeneéHHocTel. [IpuHumun HeonpeaenEHHOCTH
I'efizenOepra u ciaeCcTBUS U3 HETO (MIOHATHE TPACKTOPUU B KBAHTOBOM (hr3uKe,
BEpPOSITHOCTHBINA XapakTep KBaHTOBOU (hu3ukn). COOTHOIICHUE HEONPEaeIEHHOCTEM
SHEPrUU U BPEMEHHU.

68. ITpuniun coorBeTcTBUs. OniepaTopsl B KBAHTOBOH (hU3UKE. Y paBHEHUE Ha
COOCTBEHHBIE 3HAUEHUS U COOCTBEHHBIE (DyHKIIMHU oreparopa. OnepaTop UMITyJIbCa.
Omnepatop ['ammiibToHa (TammiibToHUaH). YpapHenue [lpeaunrepa (cramuonapHoe
U BpeMeHHoe). BonHoBas QyHKIus.

69. BonHoBas ¢hyHKIMs, €€ CMBICT U €€ cBoWicTBa. BpeMeHHast 4acTh BOJTHOBOM
¢yskuuu. [IpUHINT TPUYMHHOCTH B KBAHTOBOW MEXaHHKE.

70. Ypauenue [lIpeaunrepa u BonHOBas GyHKIHS CBOOOAHON YacTHUIII. JIMHEHHBII
rapMOHMYECKUN KBaHTOBBIN ociuuisaTop (ypaBHenue Lllpeaunrepa u
SHEPTETUYECKHI CTIEKTD).

71. Yactuia B IpsIMOYTOJIbHOM OJJHOMEPHOW MOTEHIIUAIBHON siMe (YpaBHEHHE
HIpenunrepa u ero pemieHus). JHepreTUYeCKHii CIeKTp YaCTHIIbI B
MOTEHLIMAIBHOMU siMe. BEposATHOCTh HaX0X/I€HNS YaCTULIbI B PA3JIMYHBIX TOUKAX
aMbl. [IpoxoxeHre 4acTUIbl CKBO3b TOTEHIUABHBIN Oapbep (TYHHEIUPOBAaHUE) U
ero pusmueckuii cmpicia. KoadduuueHT npospaunoctu d6apbepa (CMBICI U

dbopmyna).
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72. Ypauenue lllpenunrepa s 31eKTpoHA B aTOME Boiopoa. BoinHOBEIE pyHKIMH
Y DHEPreTUYECKUH CIIEKTP JIEKTPOHA B aToMe BoJopoia. KBaHTOBBIE uncia, UX
CMBICJI ¥ 3HAYEHHS, KOTOpble OHU MPUHUMAIOT. OpOUTaIbHBIN MEXaHUUECKUN
MOMEHT YaCcTHIIbI U YPAaBHEHUS Ha €ro cOOCTBeHHbIE 3HaueHUs. CIIHH, €ro CMbICI U
coOcTBeHHbIe 3HaueHus. [lonsaTue opOutanu. @epMuonsl U 6030Hb1. Paciierienne
SHEpreTUYeCKuX ypoBHeH (BoipoxkaeHue). [Ipunmun [Taynu. [TocnenoBaTenbHOCTD
3alI0JIHEHUE SHEPreTUYECKUX YPOBHEN B aroMe. Pa3peliénnbie U 3arpetiéHHble
Mepexo/Ibl B aToMe (TpaBujia oToopa).
73. Ypasuenue lpeaunrepa 1ist MOJEKyIbl BOJOpoAa. AJlnabaTHYecKoe
npuommKkennue. BomHoBas GyHKIHS MOJIEKYIIPHOMOPOUTAIIN KaK JTUHEHHAS
KOMOUWHAIMS aTOMHBIX opOuTasneil. KynoHoBckue 1 0OMEHHbIE HHTETPAJIbL.
OOMeHHOE B3anMOJICHCTBHE. DHEPTeTHYECKUN CIIEKTP MOJIEKyI. Buap
XUMHUYECKOH CBSI3U B MOJIEKYJIaX.
74. Ctpoenue siipa aroma. Hykionsl. 3apsnoBoe u MmaccoBoe uncia. M30Tomsbl.
DHeprus CBs3M siApa u JeQeKT Macchl. SnepHble CHITbl M UX cBoWcTBa. Moenu siipa
(karmenmpHas1, 000I0UeyHas1, 0000IICHHA ).
75. PanmnoakTHBHOCTB. 3aKOH paanoakTUBHOTO pactaja. [locrosHHas pacrnana,
MepHOoJ MoTypacnaga, CpeaHee BpeMs KU3HH A1pa. AKTUBHOCTh PaIHOaKTUBHOTO
n3oTona/supa. SaepHsle peakiuy U 3aKOHBI COXpaHEeHUs B HUX. Anbda- u Oera-

pacnansbl. Aﬂb(ba-, bera u raMmMa-us3JIydCHHUEC U X OCHOBHBLIC CBOMCTBA.

10. CAMOCTOATEJIBHASA PABOTA CTYJAEHTOB

Conepxanme, TpeOOBaHUS, YCIOBUS W TMOPSAIAOK OPraHU3AlHMU CaMOCTOATENBHON pabOTHI
o0yJaroImuxcs ¢ y4etoM (HopMbl 00YUYEHHUs OTPEACISIOTCS B COOTBETCTBUM ¢ «Ilonoxennem 00
OpraHM3aIH CAMOCTOSITEIILHOW pPa0dOThl OO0YUYaAIONIUXCS», YTBEPKJACHHBIM YUYEHBIM COBETOM
Yal'V (mporokon Ne8/268 ot 26.03.2019 1.).

®opma 00yueHHs — OUHasl.

dopma
Bua camocTosiTeIbHOI padoThI KOHTPOJIA
(npopabomka yyedbrnozo mamepuana, | O0bem (nposepxa
Hazpanmue pasenioB M TeM |  peuienue 3a0ad, pegpepam, 00K1ao, B peutenus
KOHMPOIbHAsL paboma, n0020moska K | 4dacax 3adav,
coauye 3auema, 3K3ameHa u op.) pechepama u
op.)
1. Mexanuka e IIpopaboTka yueGHOro MaTepuana ¢ 9 NpoBEpKa
HCIIOJIb30BAHUEM PECYPCOB YUeOHO- pCIICHIS 337124,
METOJIMYECKOT0 U MH(OPMALIMOHHOTO YCTHBII onpoc,
oOecrieueHns JUCHUILIAHEI HP?BePKa
e Pemenue 3agau OTHETOB 110
e [loxroroBka k 1a00paTOPHEIM 11a00paTOPHBIM
paboram
e JloaroroBka K caaye dK3aMeHa
2. MonexynsipHas e [IpopaboTka yueOHOTO MaTepHaa ¢ 9 HpOBEpKa

buzmka

HCIIOJIb30BAHUEM PECypCOB yUeOHO-
METOJIMYECKOTO U WH(HOPMALIMOHHOTO
oOecrieueHnsT JUCUUILIAHEI

e Pemenune 3amau

peuicHus 3a1a4,
YCTHBIN OIPOC,
MpOBEpKa
OTYETOB IO
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moJie,
3HeKTpOMaI‘HI/ITHBIe
BOJTHBI

HCIIOJIh30BAaHUEM PECYpPCOB yUeOHO-
METOJIMYECKOTO U WH(HOPMALIMOHHOTO
oOecrieueHnsT JUCUUILIAHEI

e Pemenne 3agau

e [lonroroBka Kk 1a00paTOPHBIM
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e [loxroroBka k 1a00paTOPHBIM J1a00paTOPHBIM
pabotam
IloaroToBka K caade sK3aMeHa

3. OcHoBBHI e IIpopaboTka yueGHOro MaTepuana ¢ 9 TpoOBEpKa

TEPMOIUHAMUKHA HCII0JIb30BAaHUEM PECYPCOB YUEOHO- PCILICHMIA 3a/1at,

METOAMYECKOTO M HH(POPMAITMOHHOTO YCTHBIM OHIPOC,
obecreyeHnst QUCIUILINHEL np?BepKa
e Pemenne 3a1au OTHETOB 110
e [loaroroBka k 1a00paTOPHBIM J1abOPaTOPHEIM
pabotam
e [loaroroBka K cjade 3K3aMeHa

4. MexaHuyeckue e IIpopaboTka y4eOHOr0 MaTepuaa ¢ 9 IPOBEpKa

K0JI€0aHHs U BOJIHBI HCIIOJIb30BaHUEM PECypCOB yueOHO- pemcHu:A 3a1ay,

METOAMYECKOTO ¥ HH(POPMAITHOHHOTO YCTHBIH 01IpoOC,
obecreyeHnst QUCIHUILINHEI HP?BepKa
e Pemenue 3amau OTHETOB 110
e TloaroToska K 1a00paTOpHBIM 1ab0paTopHBIM
pabotam
o [loaroropka K ciaade sK3aMeHa

5. DnekTpudeckoe noje e IIpopaboTka y4eOHOro MaTepHaa ¢ 9 MpOBEpKa
HCII0JIb30BaHUEM PECYPCOB YUEOHO- PCIICHUS 327134,
METOAMYECKOTO M HHPOPMAIIMOHHOTO YCTHBIN OIIPOC,
obecrieyeHns QUCIUILINHEL TIpOBEpKa
e Pemenue 3amau OT4CTOB 110
e TloaroToBka K 1a00paTOpPHBIM 11ab0paTopHEIM
paboram
e [loaroropka K ciaade sK3aMeHa

6. 9J‘I€KTpI/I‘leCKI/II71 TOK ° Hpopa60TKa yqe6Hor0 Mmarepuala 9 IIpOBEPKa
HCIIOJIb30BaHUEM PECYpCOB yUeOHO- PCILICHITA 3a/1a4,
METOAMYECKOTO U MH(OPMAIITHOHHOTO YCTHBIN OIIPOC,
oOecrieueHus QUCIUILTHHEI HP?BepKa
e Pemenue 3a1a4 OTYETOB 110
e TloaroToBka K 1aGOPaTOPHBIM 11a60paTOPHEIM
pabotam
e [loaroToBKa K caade 3K3aMeHa

7. Maruerusm e IIpopaboTka yueGHOro MaTepuana ¢ 9 IpoBepKa
HCIIOJIb30BAHUEM PECYPCOB YUeOHO- penmieHns 3aaad,
METOJIMYECKOT0 U MH(OPMALIMOHHOTO YCTHBIH 01IpOC,
oOecreueHUs TUCIUTIINHEI np?BepKa
e Pemenue 3amau OT4CTOB 110
e Tloaroroska K 1a6opaToOpHBIM 1a60paTOPHEIM
paboram
e [loaroroBka K caade dK3aMeHa

8. DnexkTpoMarHuTHOE e [IpopaboTka yueOHOTO MaTepHaa ¢ 9 IpOBEPKA

peuicHus:A 3aaa4,

YCTHBIN OIPOC,
MpOBEpPKa
OTYETOB 110

1a00paTOPHBIM
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HCIIOJIh30BaHUEM PECYPCOB yUeOHO-
METOJIMYECKOTO U MH(HOPMAIIMOHHOTO
oOecrieueHnsT JUCUUIIHHEI

e Pemienue 3agau

o [Jloaroropka k ciaade sK3aMeHa

VIbSIHOBCKHH TOCYZapCTBEHHBIN YHUBEPCUTET Popwma
®-Paboyas nporpamma no gucruruinie dOusuka
pabotam
e [loaroroBka K cade dK3aMeHa
9. OcHoBel poTomeTpun, | e IIpopaboTka yueGHOrO MaTepuana ¢ 8 POBEpKa
r€OMETpUYCCKast HCIIOJIb30BaHUEM PECYPCOB yUeOHO- PGIIIE‘«HI/MUI 3azay,
OITHKA, OCHOBBI METOJIMYECKOTO U WH(HOPMAIIMOHHOTO YCTHBIN OIIPOC,
BOJIHOBOM ONTHKHU oOecrieueHnsT JUCUUILIAHEI HP?BepKa
e Pemrenue 3amau OTHCTOB 110
e IloaroToBka K 1a6OPATOPHBIM 1a00paTopHBIM
pabotam
e [loaroroBka K caaye dK3aMeHa
10.KBanToBas npupoa e IIpopaboTKa yueOGHOro MaTepuana ¢ 7 NpoBepKa
U3IIyYCHUSA HCIIOJIh30BaHUEM PECYPCOB yUeOHO- pemenus 3anad,
METOAMYECKOTO U MH(HOPMAIIHOHHOTO YCTHBIN OIIPOC,
o0ecrieueHus JUCHUIUIAHBI 9K3aMCH
e Pemienue 3amau
e [loaroroBka K cade dK3aMeHa
11.ATOMHBIE CIIEKTPHI, e [IpopaboTka yueOHOTO MaTepuaia ¢ 7 IpoBepka
MOJIEJIA aToMa WCIIOJIb30BAaHUEM PECYpPCOB yUeOHO- PeﬂleH%H 3a1ady,
METOAMYECKOT0 U UH(OPMAIIHOHHOTO YCTHBIN OIIPOC,
oOecrieueHnsT JUCUUILIAHEI 9K3aMCH
e Pemenne 3agau
e [loaroroBka K cjade dK3aMecHa
12.0OcHOBBI KBaHTOBOIA e [IpopaboTka yueOHOro Marepuania ¢ 8 poBepka
(usuku HCII0JIb30BaHUEM PECYPCOB YUEOHO- PCIICHWA 3a/1a4,
METOAMYECKOTO M HH(POPMAITMOHHOTO YCTHBIN OIIPOC,
obecreyeHns QUCIUILINHEL 9K3aMCH
e Pemenne 3agau
e [loaroroBka K caade dK3aMeHa
13.AtomHas ¢usnka e IIpopaboTka yueGHOro MaTepuana ¢ 7 NpoBEpKa
HCIIOJIb30BaHUEM PECYPCOB yUeOHO- pemenHu 3aaad,
METOAMYECKOTO U MH(HOPMAITHOHHOTO YCTHBIH ompoc,
o0ecrieueHus JUCLUUIUTAHBI 9K3aMCH
e Pemrenue 3amau
e [loaroroBka K cade dK3aMecHa
14 S nepnas gusuka e IIpopaboTKa yueOGHOro Marepuaa ¢ 7 npoBepKa

peuicHus 3a1a4,
YCTHBIN OIPOC,
9K3aMeH

11. YHEBHO-METOJUYECKOE U UTHOOPMAIIMOHHOE OBECIIEYEHHUE

a) Cniucok pexkoMeHayeMou

JINTepaTypbl

OcHoBHas:
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CusyxuH J1.B., O6umwmii kypc pmuku. T. I. Mexanuka. : Y4e0. mocodue: /st By3oB. / Cuyxus /. B. - 4-¢
u31., ctepeot. - M. : DU3MATIINT, 2005. - 560 c. - ISBN 5-9221-0225-7 - Tekcr : anextponHsIi / ObC
"Koncynbrant cryaenra” : [caiit]. - URL : http://www.studentlibrary.ru/book/ISBN5922102257.html
Cusyxus JI.B., O6mwuii kypce ¢usuku. T. II. Tepmoaunamuka u MonekyssipHas ¢usmka. : Y4el. mocodue:
s By3oB. / Cusyxus . B. - M. : DUSMATIIUT, 2006. - 544 c. - ISBN 5-9221-0601-5 - Tekcr :
anektponnsblit / OBC "Koncynbsrant crynenra” : [caiir]. - URL :
http://www.studentlibrary.ru/book/ISBN5922106015.html

Cusyxwum, /. B. O6mmii kypc ¢pusuku. T. IV. Ontuka Yue6. mocobue : s By3os. / CuByxun /l. B. - 3-e uzn.
, cTepeoT. - Mocksa : DUSMATIJIUT, 2002. - 792 c. - ISBN 5- 9221-0228-1. - Tekct : anekrponnsiii // 9bC
"Koncynbrant cryaenra” : [caiit]. - URL : https://www.studentlibrary.ru/book/ISBN5922102281.html
Kanamuukos C.I'., Dnekrpudectso : YueOH. nocodue. / Kanamnukos C.I'. - 6-e uzf., crepeot. - M. :
OU3SMATIINT, 2004. - 624 c. - ISBN 5-9221-0312-1 - Tekcer : anexrponusii / 9bC "KoHcynbTaHT
cryneHrta" : [caiit]. - Pexxum nocryma: https:// www.studentlibrary.ru/book/ISBN5922103121.html
Jlanncoepr, I'. C. Onrtuka : yuebHoe nmocobue : s By3os. / Jlanacoepr I'. C. - 6-e u3a. ,crepeotT. - Mocksa :
OU3MATIINUT, 2010. - 848 c. - ISBN 978-5-9221-0314-5. - Tekcr : snexrponssiii / ObC "Koncynbrant
crynenra" : [caitr]. - URL : https://www.studentlibrary.ru/book/ISBN9785922103145.html

JlonoHuTEAbHAN:

1.

Topnau, B. B. ®u3uka. 3amaun, TecThl. MeTOBI pelieHus : yueOHoe mocodue ais By3os / B. B. ['opnau. —
2-e u31. — Mocksa : UzmatenscTBo HOpaiit, 2023. — 343 c¢. — (Bsicmiee oopazoBanue). — [SBN 978-5-534-
12350-0. — Teker : omekTpoHHBIA // OOpazoBarenbHas 1miatdopma HOpadt [caiir]. —
URL.: https://urait.ru/bcode/516750

[lepmunoB, A. B. O6mas ¢usuka. 3agaun ¢ pemenusmu : 3agaqauk / A. B. Ilepmunos, 10. A. bapkoB. —
Caparos : By3oBckoe obpazoBanmue, 2020. — 725 c. — ISBN 978-5-4487-0603-5. — TekcT : 31eKTpOHHBIH //
Hudposoit o0pa3oBaTeIbHBII pecypc IPR SMART : [caitT]. — URL:
https://www.iprbookshop.ru/95156.html

Tpogpumosa, T. M. PykoBoACTBO K pemieHWI0 3amad 1o ¢Qusuke : ydyeOHoe mocoOue [uisi BY30B /
T. U. Tpodumosa. — 3-e uzn., uctp. u gon. — Mocksa : M3garensctBo FOpaiit, 2023. — 265 c. — (Bricmiee
obpazoBanue). — ISBN 978-5-9916-3429-8. — Tekct : snekrpoHHbIH // OOpa3zoBarenbHas miaTdopma
IOpaiit [caiiT]. — URL: https://urait.ru/bcode/510507

Y4yeOHO-MeTOANnYeCKAaN:

1.

bormanoBa JI. A. Meroaudeckne yKazaHHWs IS CaMOCTOATEIBLHOW paOOTHI CTYICHTOB IO IHUCIIHATIINHE
«®Duzuka» )i HaNpaBJeHU OakanaBpuaTa U crieranuTera Bcex Gpopm ooyuenus / 1. A. bormanosa; Yal'V,
NODOODBT. - Yubsuorck : Ynl'V, 2019. - 3arn. ¢ 3kpana; HeorryOuKoBaHHBIH pecypc. - DJICKTPOH. TEKCTOBBIE
nas. (1 daiin : 468 KbB). - URL: http://lib.ulsu.ru/MegaPro/Download/MObject/8189
Hro A. B. Meroaudeckne yKazaHus I CaMOCTOSTEIHHOW pabOTHl CTYIAEHTOB MO JUCIUIUIHHE «DHu3mkay»
st ctyneaToB UODBT / A. B. Uro. - Yiesuorck : Yal'Y, 2022. - 8 c. - HeonyoiukoBanusiii pecypc. - URL:
http://lib.ulsu.ru/MegaPro/Download/MObject/13222
Meroanueckne yka3aHus K JlabopaTopHbIM paboram 1o ¢usuke / C. A. Adanacwes, JI. I'. Canankos, A. C.
anus [u ap.]; Yal'y, UOOBT. - YassHorck : Y'Y, 2022. - 367 c. - HeonmyOnukoBanubit pecypce. - URL:
http://lib.ulsu.ru/MegaPro/Download/MObject/13542
Hacenxuna 0. @. DnekTpryecTBO U MarHETH3M : Y9€OHO-METOAMYECKOE TTocoOre IS

CaMOCTOSTEIBHON pa0OThI CTYJCHTOB M BBINIOJHECHHS JabopaTopHbix padoT / FO. ®. HacenkuHa;

Viul'y, UOOBT. - Yaesaaosck : Yial'V, 2019 — URL:

http://lib.ulsu.ru/MegaPro/Download/MObject/5180

CornacoBaHO: / :
Bemymmii crenuanuct _OOIL /Yameepa A.D. / ﬂﬁé — | LOLY .
(HomkHocTs paGoTHHKA HAY4YHOH GHGANOTEKH) { ®HO) (noanuce) (maTa)
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0) IlporpammHoe obecnieyeHue:

e MoiiOduc CrannapTHbIIA
e OC Anbt PabGouas cranius 8

B) [Ipodeccnonanbubie 6a3bl JaHHBIX, MHGOPMAIIHOHHO-CIIPABOYHBIE CHCTEMBI

1. D1eKTpOHHO-0HOIHOTEYHbIE CHCTEMBbI:

1.1. Hudposoii oopa3zoBatenbHbIN pecypc IPRsmart : amekTporHO-OnOIHOTEYHAS CUCTEMA :
caiit / OO0 Komnanus «A# [Tu Ap Menunay. - Caparos, [2024]. — URL:
http://www.iprbookshop.ru. — Pexxum mocrymna: ajist 3aperucTpup. mojin3oBarenei. - Tekcr :
3JIEKTPOHHBIH.

1.2. O6pasosarensras mnardopma KOPANT : 06pa3oBaTenbHELA pecypc, MeKTpOHHAs
oubanoreka : caiit / OO0 DneKTpOHHOE U31ATEIECTBO FOPAWT. — Mocksa, [2024]. - URL.:
https://urait.ru. — Pexxum noctyna: muist 3aperucTpup. mojb3oBaTeneil. - TeKCT : AIeKTPOHHEIH.

1.3. baza nanHBIX «nekTpoHHAs OnbaroTeka TexHudeckoro BY3a (ObC «Koncynbrant
CTYZICHTa») : DJIEKTPOHHO-OnOMmoTeyHas cucrema : cat / OOO Ilommrexpecype. —
Mocksa, [2024]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexxum mocrymna: mis
3aperucTpup. NoJab30BaTeNnel. — TeKCT : ANEKTPOHHBIM.

1.4. KoHCynbTaHT Bpaua. DJICKTPOHHAS MEIUIIMHCKas OMONMoTeKka : 0a3a JAaHHBIX : CaWT
/ O0O Beicmiast 1mKona OpraHu3ald W YOpPaBleHUs 3ApaBooXpaHeHHeM-KoMIuieKCHBIN
MEAMIUHCKUAN KOHCcanTHHT. — Mocksa, [2024]. — URL: https://www.rosmedlib.ru. — Pexxum
JIOCTYTIA: JUIS 3apETUCTPHP. MTOJIb30BaTeNnel. — TeKCT : AIIeKTPOHHBIHA.

1.5. bonpmas MequITMHCKAss OMOIMOTEKA © DIIEKTPOHHO-O0MOIHOTeYHasI cucteMa : caiit / 000
Bbykamn. — Tomck, [2024]. — URL: https://www.books-up.ru/ru/library/ . — Pexum moctyma:
JUISL 3aPETUCTPUP. MOJIb30BaTeNe. — TEKCT : 3JIeKTPOHHBIM.

1.6. OBC Jlansb : 31ekTpoHHO-O0MOMMoTeyHas cuctema : cadt / OO0 OBC Jlanb. — CaHKT-
[etepOypr, [2024]. — URL: https://e.lanbook.com. — Pexxum gocryna: ajis 3aperucTpup.
nojp3oBaTtenen. — TEeKCT : ANeKTPOHHBII.

1.7. ObC Znanium.com : 3JIeKTpOHHO-0MOIMOTEeYHast cuctema : caidt / OO0 3HaHuyM. -
Mockasa, [2024]. - URL: http://znanium.com . — Pexum noctymna : 1js1 3aperucTpup.
noJjib3oBatese. - TeKCT : AJEeKTPOHHBIH.

2. Koucyabrantlliioc [OnmexTpoHHBIIT ~ pecypc]:  cmpaBoYHas ~ IpPaBOBas ~ CHCTEMA.

/000
«Koncynperant Ilmrocy - OnekTpoH. naH. - Mocksa : Koncynsrantllmoc, [2024].

3. eLIBRARY.RU: Hayunas snexTpoHHas Oumbnmoteka : caiitr / OOO «Hayunas
OnekrporHas bubmmoreka». — Mocka, [2024]. — URL: http://elibrary.ru. — Pexum
JIoCTyna : JJIsi aBTOPH3. MOJIb30BaTeNe. — TeKCT : AIeKTPOHHBIN

4. Depepanabuas rocyJapcTBeHHasi HHpopManOHHAS cucrema

«HauuonanbHas
3JIeKTPOHHAsI OMOIMOTEKAY : AIeKTpoHHAs onbnnoTeka : caidit / ®I'BY PI'b. — Mocksa, [2024].
— URL: https://m36.pd. — Pexxum moctymna : s moiab30BaTeIeii HayqIHoW OHOMMoTekn. — TeKCT :
AIEKTPOHHBIM.

5. Poccmiickoe oOpa3oBanue : Ghenepanbubiii mopran / yupenurenb @IAY « DUITO». — URL:
http://www.edu.ru. — TekcT : 3MeKTPOHHBIH.

6. DaexTpoHHas oudanoTeynas cucrema Yal'y : Mogynp «DiekTpoHHAsE OMOIHOTEKa
ABUC Mera-ITPO / OO0 «Jlata Dxcmpecc». — URL: http://lib.ulsu.ru/MegaPro/Web. — Pexum
JIOCTYTIA : IIJIS TIOJIB30BaTeNeH HayIHOH ONOIMOTeKH. — TEeKCT : AJIeKTPOHHEIH.

12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JJUCHUITJINHBI

®opma ACtpannna 26 u3 25



18.

R N

10.
11.
12.
13.
14.
15.
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AynmuTtopun Ui TpPOBEAEHUS JIEKUMH M CEMUHApCKUX 3aHATUH, [UIs MPOBEACHUS
TEKYIEro KOHTPOJISL U MTPOMEKYTOUHOM aTTeCTAIlH, KYPCOBOTO MPOSKTUPOBAHHUS, TPYIIIIOBBIX U
WH/IMBUYaJIbHBIX KOHCYJIbTallUH.

AymuTopur YKOMIUIEKTOBAHBI —CIIEIUATU3UPOBAHHON MeOenblo, Y4eOHOW JJTOCKOM.
AymuTtopun JUIsl IIPOBEAEHUS JEKIMH 00OpYyJOBaHbl MYJIbTHUMEAMHHBIM O0OPYAOBAaHHEM IS
npeocTaBIeHus] WHpopManuu Oojbmioi ayautopuu. I[lomemieHust A CaMOCTOSATENHLHOU
palboThI OCHAIIEHBI KOMIIBIOTEPHONW TEXHUKOH C BO3MOXHOCTBIO HOJKITIOUEHHS K CETH
«HTepHeT» U olecnedyeHrneM JOoCTyna K 3JIEKTPOHHON HH(POpPMAIMOHHO-00pa30BaTeIbHON

cpene, dIEKTPOHHO-OMOITNOTEYHON CUCTEME.

Jns mpoBeneHust 1a00paTOPHBIX PabOT UMEETCs cleayrolee 000pya0BaHHe:
JlabopaTopHas yctaHoBka "MammuHa ATByma".
JIaGoparopHas ycraHoBka "MastHuk OOepOeka'.
JlaGoparopHasi ycTaHoBKa "MareMaTu4eckuii MasTHUK".
JIaGoparopHas ycrtaHoBka "MasTHUK MakcBesna'.
JlabopaTtopHas yctanoBka "M3mepenue mokazarens agnadarsl Bo3myxa'.
Jlatuuk naBieHus.
HInpur ¢ ruOKKUM IITAHTOM.
JIaGoparopHas yctaHoBKa «/3y4eHne H30XOPHOTO MPOLIECCay.
JIaGopaTopHas ycTaHOBKa «DJIEKTPOCTATUYECKAasi BAaHHAY.
JIaGoparopHas ycranoBka «M3ydyenue 3akoHoB Kupxroday.
JlaGopaTopHas ycTaHOBKa "MOCT MOCTOSIHHOTO TOKa".
MarazuH 00pa3loBBIX CONPOTUBICHUH.
CoenuHuTENbHBIE TPOBOJA.
TaHreHnc-raapBaHOMETD.
VICTOYHMK TOCTOSIHHOT'O TOKa.
JlaboparopHast ycranoBka «LC-KOHTYp».
I'enepaTop cUrHaIOB CHHYCOMJAJILHON U MPSIMOYTOJBHON ()OPMBI.

Ocuustorpad.

19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.

BoabsT™erpsl.

AMniepMeTpsl.

Muxkpockon MBC-10.

[lITaHreHUUpPKYIb.

Komneroreps! co crenuanusupoBadHbeiM [10.
PyuHoli Hacoc.

JInnerika.

[TnockonapamienbHbie 00pa3ibl ONTHYECKUX CTEKOIL.
JlabopaTtopHas yctaHoBka «Ontuueckast ckaMbst DC-M»y.
HcTounuku cBeTa (JTaMIIbl HAKaJTUBAHUS ).

biok nuranus.

13. CHIEIMAJIBHBIE YCJOBUA JJISA OBYYAIOIHIUXCA C
OI'PAHUYEHHBIMU BO3MOKHOCTAMMU 31OPOBbSA

B cnydae wHeoOxoammocTH, oOOydYaronmuMcs U3 YHCHA JHUI] C OTPAaHUYCHHBIMHU
BO3MOXXHOCTSIMU 37I0POBBsSI (110 3asBICHUIO OOYYaIOIIErocsi) MOTYT MpeiaraThCs OTHU W3
CJ'IG)IYIOHII/IX BapI/IaHTOB BOCHpI/ISITI/ISI I/IHCbOpMaI_[I/II/I C y‘-IeTOM nux I/IHlII/IBI/IJIyaJ'II)HBIX
NCUX0(hU3MIECKUX OCOOCHHOCTEH:

— JUIS JIUI] C HAPYLLIEHUSIMU 3pEHMSI: B TIeUaTHOU (popMe yBEeTUUEeHHBIM MIpUPTOM; B popme
JNIEKTPOHHOTO JIOKyMeHTa; B (Qopme aymuodaiina (mepeBoj y4eOHBIX MaTEpHaoB B
aymuodopmar); B medaTtHor (opMme Ha s3bIke bpaiiis; MHIUBUAYyadbHbIC KOHCYJIBTAIIMH C
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npuBJIeYEHHEM TU(DIOCYpIOTIEPEBOAUNKA; UHIUBUAYaIbHBIC 3aJaHHs U KOHCYJIbTAIlUH;

— JUId JHIl C HapyUICHUSMHU CiIyXa: B IMeYaTHOH Qopme; B (GopMmMe 3IEKTPOHHOTO
JOKYMEHTA; BUJeOMaTepHasbl ¢ CyOTUTpaMU; HHAUBUAYaIbHbIE KOHCYIbTAIIMH C IPUBJICUEHUEM
CYpAOINEPEBOJUHKA; MHINBUYAJIbHBIE 3a/IJaHUS M KOHCYJIbTALINUN;

— A7 JUI ¢ HAapyLIIeHUSMHU OIOPHO-JABHUraTeIbHOIO ammapara: B Me4aTHoW ¢opme; B

dbopMe DIEKTPOHHOTO JOKyMeHTa; B ¢opMe ayauodaiina; HHIUBUAYyaJbHbIE 3alaHUs U
KOHCYJIbTAIUH.

PazpaboTunk i noueHt kadgeapst U®  bornanosa JI.A.
{/'(nodnuaa) (Oondrcnocms) (DHO)
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