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MunucrepcrBo o0pa3oBanus u Hayku Poccuiickoit @eneparun

o o Dopma
YIIbSHOBCKUI TOCYJapCTBEHHBII YHUBEPCUTET

®-Pabouas nporpamma o aucuuuinHe dusnka

1. LEJU U 3AJJAYU OCBOEHUS JUCLUILINHBI

Ienn ocBoeHMsI AUCHMILVIMHBI:CO3/IaHUE OCHOBBI TEOPETHUYECKON  IMOATOTOBKH
Oyaymiero crenuamiucra W TOW (PyHIAMEHTAIBHON KOMIIOHEHTBI BBICIIETO TEXHUYECKOTO
o0pa3oBaHus, KOTopasi OyJeT CloCOOCTBOBATH B JAbHENIIIEM OCBOSHHIO CaMbIX Pa3HOOOPA3HBIX
MHXEHEPHBIX CHEIMAIbHOCTEN — B PA3JIMYHbBIX 001aCTAX TEXHUKU:

1. — wucnone3ys Bce BHIBI 3aHATHH (JIEKIHMH, CEMUHApHI, JTa0OPATOPHBIA MPAKTHKYM)
00ecIeunTh CTPOrO IIOCIIENOBATENIFHOE, LEJIBHOE M3JIOXKEHHE (DU3MKH, KaK HayKH, IMOKa3aTh
rIIyOOKYIO B3aUMOCBS3b PA3IMYHBIX €€ Pa3ZeioB;

2. — COOOIMUTh CTYIACHTAM OCHOBHBIC NPUHIMIBI M 3aKOHBI (U3WKH, a TaKKe HX
MaTeMaTHYECKOE BBIPAKEHUE;
3. — MO3HAKOMHUTH CTYACHTOB C OCHOBHBIMHU (DM3WYECKUMU SBICHHUSIMU, METOJAMH HX

HaOJIOJICHUS] U DBKCIIEPUMEHTAIBHOTO HCCIIEIOBaHMs, C OCHOBHBIMM METOJaMH H3MEPEHMUS
(¢u3NYeCKUX BEJIMYHMH, MPOCTEUIIMMH METOAaMU O0OpabOTKM pe3yabTaTOB 3KCIIEpUMEHTa U
OCHOBHBIMH (PM3UYECKHUMH NTPUOOpaMH;

4. — naTh CTYIEHTY SCHOE IpEACTaBIEHHUE O TpaHUIaX MPUMEHUMOCTU (PUINYECKUX
MOJIeJeH U THIIOTES;
5. — TIOATOTOBHUTH CTYJIeHTOB K Hsyqumo ps[z[a O6H1€Hay'-IHBIX JHUCITHUIIINH,

I/IH)KeHepHI)IX CHGHI/I&J’IBHOCTGﬁ U OUCHOUILIINH (TeopeTquCKaﬂ MCEXaHHKa, COHpOTI/IBJ'IeHI/Ie
MaTepHasoB, dJIEKTPOTEXHUKA U T.JI.);

6. — mokazaTh CTyJeHTaM, 4yTo (U3MKa COCTABJISAET B HACTOSIIEE BPEMSI YHUBEPCATHHYIO
0a3y TEXHHUKH H 4YTO (U3UYECKHUE TMPOIECChl M SBIICHUS, KOTOPBIE CETOJHSA KaXyTCs
HETIPUMEHUMBIMU B JTAHHOM 00JIACTH TEXHHWKH, 3aBTpa MOTYT OKa3aThCsl B IIEHTPE HOBATOPCKHUX
JTOCTHKCHHH JTF000TO MHXKEHepa.

3agauyu ocBOEHMS IMCUMIIJIMHBI:

e (opmupoBaHmecucTeMbl 3HaHWK O (QYHIAMEHTAIBHBIX (U3MYECKUX 3aKOHAaX |
MPUHIIMIAX, JIeKAIIUX B OCHOBE COBPEMEHHOM (H3MUeCKOW KapTUHBI MHpa, U HaBBIKOB
MPUMEHEHHUs] 3TOM CHCTeMbl K pEIICHHUI0 TEXHUYECKUX 3ajad, CBA3aHHBIX C Oyaymien
podeccuoHabHOM 1eATENbHOCTHIO;

e oOecnedyeHHe MEXIPEIMETHBIX CBSi3ed C OOMIETEXHHUYECKUMU U CIEHUATbHBIMU
JUCHMIUIMHAMY, TMOCPEACTBOM BKIIOUYEHHS KOHKPETHBIX CIEHUATbHBIX BOIPOCOB M 3aJad B
nporpaMMmy oO0ydeHus ¢usmke, peanuszanus NpodecCHOHATBFHOM HANpaBIEHHOCTH uepe3
yueOHble TMpUKIaaHble (u3nueckue 3amaud, 0e3 Yero HEBO3MOXKHO YCIEIIHOE OBJIaJICHUE
npodeccuoHabHBIMU 3HAHUSIMA U YMEHUSMU;

e  (GopMUPOBAHUEOTIPEICIIEHHBIX HABBIKOB AKCIIEPUMEHTAILHON PabOThI: BBIIBUKEHUS
TUIOTE3bl, MOCTPOSHHS YIPOLICHHBIX MOJENEH CI0XKHBIX MPOILECCOB, 00OpadOTKH M aHaIM3a
OTBITHBIX JTAHHBIX, CIMOCOOOB OIICHKM YHCIIEHHBIX 3HA4Y€HUN (GU3NYECKUX BEIMYMH U HUX
MOTPEITHOCTEM.

2. MECTO JUCIMIIJIMHBI B CTPYKTYPE OIIOII

JucuuminHa sBISICTCS 00s3aTeIbHOM M OTHOCHUTCA K 0OaszoBoii uwactm bioka bl
«ductumiuael  (MOIyaM)» OCHOBHOM MpodeccHOHaNbHONH 00pa30BaTENbHONH MPOrPaMMBbI
(OI10I1), yCTaHABJIMBAEMOU BY30M./laHHAAIUCLIUIIIIMHA SIBJISIETCA OJTHOU u3
OCHOBOTIOJIATAIONINX TUCITUIUIMH B CUCTEME MOJATOTOBKM OakanaBpa mo HampasieHuto 21.03.01
«HedrerazoBoe neno». OHa 0XBaThIBAET MIUPOKHIA KPYT MPOOIEM H JIS)KHUT B OCHOBE MOYTH BCEX
JUCIUIUINH UHXEHEPHOTO HAMPABIIEHUS MOATOTOBKU CIIEIIMAIUCTOB.

JucuuruinHa yntaercs B 1,2 u 3 cemectpax(Ha 1 u 2 kypce) u 6a3upyercs Ha OTAEIbHBIX
KOMITOHEHTAaX KOMMETEHIINH, c(HOPMHUPOBAHHBIX Y OOYYAIOIMIUXCS B XOJ€ HU3yYCHHSIKypca
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(GU3MKK U MaTEMAaTUKU B CPETHEH LIKOJIE.

JU11 OCBOEHMSI JUCLMIUIMHBI CTYJIEHT JOJDKEH MMETh CJIEAYIOIIHNE «BXOAHbBIE) 3HAHMS,
YMEHHSI, HABBIKU U KOMIIETEHLIUU:

e 3HaHue 0A30BbBIX MOHATUI U ONpeeIeHN 00el PU3UKHU, [TOJIyYEHHBIX B XOJ€
M3YUYEHHsI IIKOJILHOTO Kypca (QHU3UKH;

® yYMEHHUE YUTaTh y4EOHO-HAYUHYIO JIUTEPATYPY;

®  CIIOCOOHOCTH HCIIOJIb30BaTh MAaTEMAaTUYECKUW ammapar Uil pemieHus (U3NIecKux
3ajay;

® yMEHHUE NMPUMEHATH IOJIyYaeMble HaBBIKM I pEIICHUs] MPaKTUYECKUX 3ajad B
pamKax 1abopaTOpHOIroO MPaKTUKyMa;

e yYMEHUE aHAJIM3UPOBATh PE3yJbTaThl SKCIEPUMEHTa U MPOBOJUTH HEOOXOAUMBIE
MaTeMaTH4YECKUE BHIYMCIICHUS.

Pe3ynbTaTthl OCBOGHMS AUCUMIUIMHBI OyayT HEOOXOAMMBI JUIsl JajbHEHIIEro Ipolecca
oOyueHuss B paMKax MO3TanHOro (OPMUPOBAHUS KOMIIETEHUUH NpPH H3YYEHHH CIEAYIOLUIUX
CHeHaNbHbIX JUCIUILINH:

«HkeHepHas KOMITbIOTepHas rpaukay;

«[ToBepXHOCTHBIE SIBJICHMSI Ha TpaHUIlaX pasjena a3y,

«MexaHHKa CIUTOIIHBIX CPE»;

«HaHnoTexHosorum B He(hTEra30BOM JIEJIEY;

«®Pu3nka HEPTIHOTO U ra30BOTO TUIACTAY;

«OCHOBBI T€O(PU3UKI»;

«Teopus BepoATHOCTEH U MaTeMaTHUYeCKasi CTATUCTUKAY;
«be30macHOCTh JKU3HEAEATEIILHOCTI;

«MeTpoJiorus, KBaIMMETPHsI U CTaHJapTH3aLUA»;
«MatepuanoBeieHHE U TEXHOJIOTUsl KOHCTPYKIIMOHHBIX MaTepUaoB;
«DNEKTPOTEXHUKAY;

«['mapaBnuka u Hedrerazopasi rMIPOMEXaHUKA B HEPTEra30BOM JIEJIEN;
«TepMoMHaMKKa U TeIIonepeaayar;

e «lloazemHas ruipoMexaHuKay;

e «OJeKTpONpUBOJ M  3IEKTPOOOOpPYJOBAHHME  TEXHOJOTMYECKMX  OOBEKTOB
He(TerazoBoi 0TpaciIny;

® «DIEKTPOHUKaY;

e «MHorohazoBble IOTOKH B TPYOOIIPOBOAAXY;

® «AnbTepHAaTUBHbIE HICTOUHUKH SHEPIUNY;

a TaKXKe JUIsl IPOXOKJICHHsI yueOHOM U MPOU3BOJCTBEHHOM MPAKTUKH.

3. IEPEYEHbD IINTAHUPYEMBIX PE3YJIbTATOB OBYYEHUA 11O JUCIHUIIJIMHE
MOAYJIIO), COOTHECEHHBIX C IIJIAHUPYEMBIMU PE3YJIBTATAMMU
OCBOEHMA OIIOII

Hpouecc N3Yy4YCHHUA JUCHUIIIIMHBI HAIIPABJICH HA q)OpMI/IpOBaHI/IC CIICAYIOIIUX KOMIIETEHITHI:

Koa n HammeHOBaHHE IlepeyeHb NIaHUPYEMBbIX Pe3yJbTATOB 00yUEHUS 110
peaan3yemMoit AUCHHILINHE (MOIYJII0), COOTHECEHHBIX ¢ HHAMKATOPaMHU
KOMIIETEHIIMH JOCTHKEHHSI KOMIIeTeHI[M

OIK-1 3HATh: OCHOBHBIE TPUHLUIBI W  33aKOHBI  (U3HKH, HX
CriocoGen penrats MaTeMaTHYECKOe BBIPAXKCHHUE; TPaHULBI IIPUMEHUMOCTHU
3aa49u, OTHOCAIMECA K dbu3znyecKux MOJENe U THIOTE3; OCHOBHBIC (DU3MUECKUE SBIICHHUS,
npodeccnonanbHOn METO/IbI UX HAONIOJCHUS M SKCIEPUMEHTAIBLHOTO HCCIIEIOBAHUS;
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JESATSILHOCTH, IPUMEHSIS
METO/IbI MOJICITUPOBAHHMS,
MaTeMaTU4ecKOro
aHaIIN3a,
€CTECTBEHHOHAYYHbBIC U
oOmIenHKeHEPHBIE
3HAHHUS;

OCHOBHBIC METOIbI U3MEPEHUsT (PH3UYCCKUX BEIUUUH, TPOCTEHUIIINE
METOJbl O00pabOTKM pe3ylnbTaTOB OJKCIEPUMEHTa M OCHOBHBIC
buznyeckue npudopHI.

YMeTh:-IpaBUJIbHO IUIAHUPOBAaTh ASKCIEPUMEHT TakK, YTOOBI
TOYHOCTh U3MEPEHUI COOTBETCTBOBAIIA ITOCTABICHHOMNIIEIH;

- Y4YMTHIBaTh BO3MOXHOCTb CHCTEMaTHYECKUX OLIMOOK U
IIPUHUMATB MEpPBI Ul UX YCTPAHECHMS; aHAIIM3UPOBATh PE3yJIbTaThl
JKCIIEpUMEHTA W JeNaTh IIPAaBUJIBHBIE BBIBOJBI; OLICHUBATh
TOYHOCTh OKOHUYATEIBbHOTO PE3yiibTaTa; BECTH 3alIMCh U3MEPEHUN U
pacyeToB aKKypaTHO, SCHO M KPAaTKO; PeIlaTh THUIIOBBIC 3a/1a4yl I10
OCHOBHBIM pasznenam busuku, HCITIOJIB3 Y METObI
MaTEMaTHYECKOTO aHAJIN3a.

Ba al€Tb: MCTOJaMHM OKCICPUMCHTAJIIBHOTO HCCICAOBAHUA B
¢bu3rke(mIaHUPOBaHUE, TIOCTAHOBKA M 00pabOTKa SKCIIEPUMEHTA).

OIIK-4
Crioco0OeH npoBOIUTh
U3MEpEHUs U
HaAOMIOAEHMUS,
00pabaTsIBaTh U
MPEICTABIIATh
AKCTIEPUMEHTAIBHBIC
JTAHHBIC

3HaTh: OCHOBHBIC IMPUHIUITBL n 3aKOHBI (l)I/ISI/IKI/I, nux
MAaTEMATUYICCKOC BBIPAXKCHUC, T'paHUIbL MIPUMEHUMOCTHU
(bU3NYEeCKUX MOJIENEeH W TUIIOTE3; OCHOBHBIC (PU3UYECKUE SBIICHUS,
METOObI UX Ha6J'IIOJIeHI/I$[ N JSKCIICPUMCHTAJIBHOI'O HCCICOOBAHUA,
OCHOBHBIE METO/Ibl U3MEpPEHUsl (PU3NYECKUX BEIUYMH, MPOCTEHIINE
METOIBl 00pabOTKH pe3yIbTaTOB JKCIIEPHMEHTAa M OCHOBHBIC
buszndeckue mpruoopHI.

YMeTh:-IpaBUIIbHO IUIAHUPOBATh OSKCIEPUMEHT TaK, YTOOBI
TOYHOCTb U3MEPEHHI COOTBETCTBOBAJIA TOCTABJICHHONIIEIH;

- YUYUTBIBaTb BO3MOXHOCTh CHCTEMATHYECKHX OIMHOOK |
MPUHUMATH MEPBI VIS UX YCTPAHCHHS; aHAIM3UPOBATh PE3YJIbTaThl
OKCIIEPUMEHTa W JIeNaTh IPaBWIbHBIE BBIBOJBI; OIICHHBATh
TOYHOCTh OKOHUYATEILHOTO pe3yibTaTa; BECTH 3alMCh U3MEPEHUN U
pacyeToB aKKypaTHO, SICHO M KPaTKO; pellaTh THUIIOBBIC 33/1a4H I10
OCHOBHBIM pazzenam bu3nKwy, HCITIOJIb3YS METOBI
MaTeMaTH4YECKOro aHaJIu3a.

Buamers: MeTomamMH  3KCIIEPUMEHTAIBLHOTO HCCIICAOBAaHUS B
busuke(ImIaHipoBaHUE, TOCTAHOBKA U 00pab0TKa SKCIIEPUMEHTA).
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OIIK-7 3HaTh: OCHOBHbIE TPUHIMIBI W  3aKOHBl  (HU3UKH, UX
Cnocoben MaTeMaTH4CCKOC BBIPAKCHUC, T'paHUIbL MNPUMCHUMOCTU
AHAJIU3UPOBATD, (I)I/I3I/I‘-IGCKI/IX MOHeHefI " TuroTe3; OCHOBHLIC (I)I/I3I/II-IGCKI/IG SIBJICHHA,
COCTaBJIATb U IPUMCHATL | METOJAbI HX Ha6JIIOI[€HI/I$I N SKCIICPUMCHTAJIBHOI'O HCCICOOBAHUA,
TCXHUYCCKYIO OCHOBHBIC MCTOABI U3MCPCHHUA (1)I/I3I/I‘-I€CKI/IX BCJIMYHH, HpOCTGfIHIPIG
AOKYMCHTAIMIO, MCTO/IbI 06pa60T1<1/1 PE3YyJIbTATOB OSKCICPHMMCHTA W OCHOBHBLIC
CBsI3aHHYIO C (1)I/I3I/I‘~I€CKI/IG HpI/I60pI>I.
npodeccHoHATBHO N

JEeATENBHOCTBIO, B
COOTBETCTBUU C
JNENCTBYIOLUMHA
HOPMaTUBHBIMU

IIPAaBOBBIMU aKTaAMH

YMeTh:-IpaBUJIbHO IUIAHUPOBAaTh ASKCIEPUMEHT TakK, YTOOBI
TOYHOCTh U3MEPEHUIN COOTBETCTBOBAIIA ITOCTABICHHOMNIIEIH;

- YYMTBIBaTh BO3MOXHOCTb CHCTEMAaTHYECKUX OIIHOOK U
IIPUHUMATh MEpPBI U1 UX YCTPAHECHMS; aHAIM3UPOBATh PE3yJIbTaThl
JKCIIEpUMEHTA M JeNaTh IPAaBWIBHBIE BBIBOJBI; OLICHMBAaTh
TOYHOCTH OKOHUYATEIBHOTO pe3yibTaTa; BECTU 3allUCh U3MEPEHUN U

PaCUCTOB AKKypaTHO, ACHO W KPATKO, p€IlaTb TUIIOBBIC 3aaa4d I1I0

OCHOBHBIM
MaT€MaTU4dYCCKOI'O aHaJinu3a.

Baagern:

pazzaenam

buzuku,

WCITOJIBb3YSI

METOIBI

MCTOAaMH  OKCIICPUMCECHTAJIBHOI'O HCCICAOBAaHUA B
bu3rke(mIaHUpOBaHUE, TIOCTAHOBKA M 00pabOTKa SKCIIEPUMEHTA).

4. OBIIASA TPYJOEMKOCTH JUCIUIIJINHBI

4.1.00beM TUCHUILIMHBI B 3a4eTHBIX efuHuIax (Bcero) — 10 3E.

4.2.00beM TUCHUILVIMHBI 110 BUAaM Y4eOHOi padoThl (B Yacax):

Kosn4yecTBo yacoB ((popMa 00yueHUus1 — 0UHASA)

Bua yueOHo# padoThI Bcero no B T.4. II0 ceMecTpam
10 B:1 0 1 2 3 4

KonraktHas pabota 172 72 64 36 -
oOyuaronuxcs ¢ MpenoiaBaTesieM
AyIUTOpHBIC 3aHATHSA: 172 72 64 36 -

- JIEKIIUU 86 36 32 18 -

- CEMUHApbI U MPAKTUYECKHE 52 18 16 18 -

3aHATUS

- 1abopaTopHbIE pabOTHI, 34 18 16 - -

MPAKTUKYMBbI
CamocrosTenbHas paboTa 116 36 44 36 -
dopma TeKyIIero KOHTpoJis TECTHPOBAHHE TECTHPOBAH | TECTUPOBAH -
3HAHWUMA U KOHTPOJIS ; ue; ue;
CaMOCTOSITEIbHON PabOTHI: YCTHBIH YCTHBIH YCTHBIH
TECTUPOBAHUE, KOHTP. paboTa, OHpoc; Ompoc, OmHpoc,
KOTTOKBHYM, pedepar u ap. (He KOHTp.padoT KOHTP.paOOTKOHTP.padoT]
MEHee 2 BUJIOB) b bl b
Kypcogas pabota - - - - -
Bunel npomexxyrouHoi 36 - 36 36
aTTecTaluu (9K3aMeH, 3a4eT) (3a4€THI, (9Kk3aMeH | (9K3aMeH

9K3aMEH) ) )

Bcero yacos no gucuuniInHe 360 108 144 108 -

4.3.Coaepsxanue IMCUMILIMHBI (Moay.as). PacnipenesieHne 4acoB o TeMaM M BUAAM
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y4eOHoi1 padoThbI:

®opma o0ydeHus: — oyHas
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Bunbl yueOHbBIX 3aHATHI
AyauTopHbIE 3aHATHS
S ®opma
NpaKTH- | Jafopa- |3aHATHA B
CamMoCTO-| TeKyIIero
Hassanue pa3nesnoB u tem | Beero YyecKHMe | TOpHble | MHTEepaK-
. |[ATeJbHAsi| KOHTPOJIS
JEKIMM | 3aHSATHS, | pabOThl, | THBHOW .
pa6ora | 3HaHHUi
CeMHHA- | mpaKkTu- | ¢opme
pul KyMBI
1. Mexanuka 27 10 5 4 4,5 8 KOHTP.pab;
YCTHBIN
orpoc
2. MonekynspHas 24 8 4 4 45 8 KOHTp-p§6;
¢buzuka YCTHBIH
ornpoc
3. OCHOBEI 29 10 5 4 4,5 10 KOHTP.pab;
TCPMOANMHAMHUKH YCTHBIU
ornpoc
4. MexaHuyecKue 24 8 4 4 45 8 KOHTp~p§6;
KoJICOAHMS ¥ BOJTHBI YCTHBIA
ornpoc
3auém no oucyuniune
5. DrekTpryecKoe MoJIe 26 6 4 4 3 8 KOHTP.pao;
YCTHBIN
ornpoc
6. DeKTpUYECKU TOK 21 7 2 4 4 8 KOHTP.pao;
YCTHBIN
orpoc
7. Maraetusm 22 4 4 4 3 10 KOHTP.pad;
YCTHBIN
orpoc
8. DieKTpOMarHuTHOE 22 7 3 4 3 8 KOHTP.pab;
nomne YCTHBIN
AIEKTPOMArHUTHBIC onpoc
BOJIHBI
9. OcHOBBI 17 4 3 2 3 8 KOHTP-P§6;
dhoTomeTpun, YCTHBIA
reoMeTpryecKast onpoc
OTITHKA, OCHOBBI
BOJIHOBOY ONITUKH
10.KBanTOBas npupoa 16 4 4 - 3 8 KOHT.pad.
W3ITy4eHUs!
11.ATOMHBIC CIIEKTPBI, 15 4 3 - 3 8 KOHTP.pad.
MOJIEJIH aTOMa
12.0OCHOBBI KBAaHTOBOM 18 6 4 - 4 8 KOHTp.pao.
¢bu3uKu
13.AromHas usmka 15 4 3 - 3 8 KOHTp.pab.
14. S nepHas puznka 16 4 4 - 3 8 KOHTP.pad.
Dx3zamen no oucyuniure 72
UTOIO: 360 | 86 | 52 | 34 | 50 116 -

5. COAEP) KAHUE JUCHUIIJIMHBI (MOAYJIS)

Tema 1. Mexanuka

Cucrembl orcuera. IloHsarus o IMPOCTPAHCTBE U BPCMCHHU. Kunemarnka MMPOU3BOJIBHOTO
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nBukeHus. CKOpPOCTb M YCKOPEHHME IPOM3BOJIBHOTO MBM)KEHMS. [lMHamuka MaTepuanbHON
TOYKHM, IIOCTYNAaTEJIbHOIO UM  BpALIATEIIBHOTO JBMXKEHMs TBepaoro Ttena. JluHamuka
BpAIaTEIbHOTO JABM)KEHUS MaTepuanbHON ToukH. 3akoHbl Hprorona. Macca. Cuna. MmMmynsc.
Oueprusi. Mexanuueckass pabora. Momuocts. Kunernueckas ¥ TOTEHIHMAIbHAs SHEPrusl.
3akoHbl coxpaHeHus. KoHcepBaTWBHbIE M JUCCUIIATHBHBIE CHJIBL. 3aKOH COXpaHEHMUsI
MEXaHUYECKON HSHEepruu. 3aKOH COXpPAHEHUs IMOJHON H3Hepruu. AOCONIOTHO YHPYrHuil H
Heynpyruil ynapel. Heumnepumanphble cuctembl otcuera. Cuiibl umHepuuu. HHepuuanbHble
cucTteMbl. MexaHMYeCKUU TPHUHIUI OTHOCUTENbHOCTU. [IpeoOpazoBanusa [anunes. Teopema
CJIOJKEHHUSI CKOPOCTEM.

Tema 2. Monekyasipuasi pusnka
[Ipeamer w  MeTombl  MoOJEKyIsipHOW — ¢u3uku. TepMoauHAMUYECKHE  COCTOSHUS U
TEPMOJUHAMUYECKHUE TMapaMeTpbl. ODKCINEPUMEHTAIbHBIE Ta30BbI€ 3aKOHBL.  YpaBHEHHUE
COCTOSIHUSI HAeabHOTO Ta3a. (OCHOBHOE YypaBHEHHE MOJEKYISIPHO-KUHETHUYECKON TEOpUHU
uaeansHoro rasa. Pacnpenenenne MakcBenia yuciia MOJIEKya 1Mo ckopoctsaM. CpenHss JUIMHA
cBOoOOTHOTO TIpoOera. PeanbHbIe ra3bl, )XUIKOCTH, TBEPABIC TEA.

Tema 3.OcHOBBI TEPMOAMHAMHKH
MKT. Wpeanvnpiii ra3. Cremenu cBoOonsl. BuyrpenHsst sHeprus raza. Ilepoe Hauano
TepMoauHamMuKku. Pabota rasza mpu u3smMeHeHHH ero oObema. TermoeMkocTh. IIpuMenenue
MEpBOro Hayajga TEPMOJMHAMUKHA K U30mpoleccaM. OHTponus. TemnjoBble MalIUHBbI.
Huxnmmaeckne mnpouecchl. [lukn Kaprno. Bropoe nHawamo tepmomunamuku. OOpaTumblie
npouecchl. CUiibl U MOTEHIIMATIbHAS SHEPTUSI MEKMOJIEKYIISIPHBIX B3aUMOACHCTBUN. Y paBHEHHE
Ban-nep-Baanbca.

Tema 4. Kone6anus 1 BOJIHBI
l'apmonnueckne  KojiebaHus. YpaBHEHHME TapMOHHMYECKMX  KojeOaHuii. ['padumyeckoe
n300pakeHUe TrapMOHMYECKOr0 Ko0JIeOATeNbHOTO JBWKEHMs. ODHEPrus TapMOHUYECKOTO
KoJe0aTeNbHOTO JBW)KEHMSI MaTepHalibHOM Touku. [‘apMoHMYeckuit ociuustop. Buabl
MasTHUKOB. ClIOKeHHE TapMOHUYECKUX KoJjiebaHui. durypsl Jluccaxy, OueHus. 3aryxaromime
KojeOanus. BeiHyxneHHble konebGanus. Pesonanc. Ympyrue BoiHbl. MeXxaHU3M BOJHOBOTO
NBIDKCHUSI. YpaBHEHHUE OEryIieil BOJIHBI.

Tema 5.9ekTpUYecKoe moJie.
3akon Kynona. HampshkeHHOCTh M MOTEHIMA 3JEKTPUUYECKOTO MMOJISA, JIUHUU HANPSHKEHHOCTH.
[TpuHIIMD cynepno3unuu eKTpuueckux noJiei. Teopema ["aycca a1t BEKTOpa HaPsHKEHHOCTH
ANEKTpUYECKOTO Mojs. PaboTta cui ayekTpocTaTHdecKoro mojisi. CBs3b HANPSHKEHHOCTH M
MOTCHIIMAJIA, SKBUIIOTCHI[UAIbHBIC IIOBEPXHOCTH.
[Tonsipuzanus JUANIEKTPUKOB. BHABI IUAJICKTPUKOB, CETHETOIICKTPUKH, IThE303JCKTPHKH.
Bextop monspuzanuu. UHayKIMs snekTpudeckoro mois. J[udnexkrpuueckas MPOHUIIAEMOCTh U
BOCIIPUUMYHUBOCTh. Teopema ['aycca ns HaNMpsKEHHOCTH ANeKTpudeckoro mnois. [Ipenomnenue
JTUHUHN 2JIEKTPUUYECKOTO TOJIS Ha TPaHUIIe pa3jena IBYX AUIIEKTPUKOB.
[TpoBoHUKHM BO BHELTHEM dJeKTprueckoM mnolie. KoHaeHcaTopsl, coeAMHeHne KOHASHCATOPOB.
DHeprus CUCTEMBI 3apsiIoB. DHEPTUs 3apsHXKEHHOTO MPOBOIHUKA U 3apsKEHHOTO KOHAGHCATOpa.
DHeprus AMEeKTPUIECKOTO TOJIS.

Tema 6. DnekTpryecKuii TOK.

Onektpuuyeckuid Tok. Cuna u mnotHocte Toka. DJIC. 3akon Oma (Asi1 OJHOPOJHOTO M
HEOJTHOPOJHOTO y4acTKa Iienu), 3akoH Oma B muddepenunansHoit gopme. ConpoTuBieHue.
3akon Jlxoynsa-Jlenua. Coenunenue pesucropoB. MomHocts Toka u KIIJ[ ncrounuka. [Ipasuiia
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Kupxroda.

[TpoBOAHUKH, M30JIATOPHI U TOIYIPOBOJHUKH — OCHOBBI 30HHOU Teopuu. Dddext Xosa. p-n-
IIEpPEX0/1 B MOJIyIIPOBOIHUKAX.

Tox B anekTponuTax (dnekTponus, 3akoH dapanes). Tok B razax (BUIbpl ra30BOTO pa3psiaa).
IIepemeHnHsbIl TOK. Pe30HaHC TOKOB. MOIIHOCTB B LIENU IEPEMEHHOTO TOKA.

OnexTpuueckue KouebdaHus (cBOOOJHbIE, 3aTyXalOINE U BEIHYKICHHbBIE).

Tema /[ Marnerusm.
B3aumopeiictBue TOKOB. MarHuTtHOe mnoJie. MarHuTHas WHIOYKUMS, JIMHAM  MAarHUTHOU
nHaykuuu. 3akoH buo-CaBapa. Lupkynsaius Bekropa MarHuTHOM nHaykuuu. [losie coneHoupa.
Marnetuku, deppomarnerusm. HamaramyeHHocts. Hanpsok€HHOCTP MarHUTHOTO — TIOJIAL
[upkynsaiuss BeKTOpa HANpPsLDKEHHOCTH MAarHUTHOTO mouis. [IpenomieHue IMHUN MarHUTHOM
WHJIYKIIMW Ha TPaHMIIE pa3jiesia IByX MarHETUKOB.
Cuna Awmmnepa. Cupa Jlopenna. BzaumonelictBue nByx TOkOB. KOHTYp ¢ TOKOM B MarHUTHOM
noJie.
SBnenne snekrpoMarHuTHOM HMHAYKIMU. JDJC wmHnykumu. MHAyKTUBHOCTH. CaMOWHIYKIIHSL.
B3anmnuas uaayknusi. Toku 3aMbIKaHHS U pa3MBIKAHUS TICTIN.
JIB>KeHME 3apsHKEHHBIX YaCTHI] B MATHUTHOM TTOJIE.

TﬁMa 8.3.}1€KTp0MaFHI/ITHOC 110JI€, JJICKTPOMATrHUTHBIEC BOJIHLBI.

BuxpeBoe »anekrpuueckoe moJie. TOk cMemeHus. DJIEKTPOMArHUTHOE TIOJie. YpaBHEHUS
Makcgemia. BonHoBoe ypaBHenue. Ilnockas 37eKTpOMarHuTHasi BOJIHA. DHEPrys U UMITYJIbC
AIIEKTPOMArHUTHOTO MOJISL.

Tema 9. OcHoBbl poTomMeTpru. 3aKOHBI reoMeTprUYecKO onTUKH. OCHOBBI BOJIHOBOM
ONTHKH.
CaeToBoii NOTOK. POTOMETPUUECKUE BETUYNHBI U €IUHULIBI.
[Mpunuun ®depma. 3akoHbl OTpakeHHs W TpenomiieHus. [Ipenomsienne Ha chepuvecKoit
noBepxHocTu. Cepuueckue 3epkana U TOHKHE JUH3BL [Ipumepsl moctpoeHus: n300pakeHuil B
TOHKHUX JIMH3AX.
HNurepdepentius cera. OmbiT FOnra. Ilomockl paBHOW TOJMIIMHBI W PABHOTO HAKJIOHA.
Hudpakuus ceta. dudpakinus Dpenens, meron 30H Dpenensa. Judpakuus Dpaynrodepa.
[Honspuzanus. {ucnepcusi, 3aBUCUMOCTb MOKa3aTeNs IPEJIOMIIEHHUS OT YaCTOTBHI.

Tema 10.KBanToBasi npupoaa usjaydeHus.
TennoBoe uznyuenue. 3akon Kupxroda. 3axonsl Credana-bosbimana u cmenienust Buna.
®opmynsr Panes-/xunca m BuHa s cnekTpaibHOHM IUIOTHOCTH YHEPTreTUYECKOW CBETUMOCTH.
Y®-karactpoda. Kantel Ilnanka u ¢opmyna Ilnanka. Buemnuii ¢dorosddexr. 3axoHbI
CroneroBa. YpaBHeHue DiHIITEHA 111 BHemHero ¢gortoadpdexra.Macca u umnynsc ¢GoToHA.
O¢¢pext Komnrona. EAMHCTBO KOPIYCKYISPHBIX U BOJHOBBIX CBOHCTB 3JIEKTPOMArHUTHOTO
U3ITY4EHUs.

Tema 11. AToMHbIe cieKTpbL. Moaesin aToma.

Monenu atoma Tomcona u Pezepdopna. Paccesnue Pesepdopaa. Ilnanerapnas monens
aToMa u €€ HegoctaTku.CriekTp Bogopoaa. CnekrpanbHble TUHUM U cepun.AtoMm bopa. Ycnosue
kBaHToBaHMA bopa. [loctynarsl bopa. DHepreTrueckuii CeKTp BOJIOPOIOIIOI00HOTO aToMa.

Tema 12 KpantoBas ¢pusnka.
KopnyckynsipHo-BoTHOBOM Ayanu3M cBOMCTB BemiectBa. Bonnbl Jle bpoiins. DkcrnepuMeHTsl,
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JIOKa3bIBAIOIINE  KOPIYCKYJISPHO-BOJIHOBOM  Ayanu3M  cBoiicTBa  yacTul.CoOTHOLIEHUE
HeompeaenéHHOCTel U ero cMmbeici.BonHoBas ¢yHkmms, €€ CBOWCTBA M €€ CTATHCTUYCCKUUN
cMmbica. [IpuHuun cootBercTBus. ['amunbToHMaH. YpaBHenue llpeauHrepa: cTaurOHapHOE U
BpeMeHHoe. YacTuia B 0JHOMEPHOH NMPSAMOYTOJbHOM NOTEHIUAIBHON AMe. 3ajadya O YacTHUIIE B
OECKOHEYHO TIYyOOKOW MPSIMOYrOJbHOW TOTEHIUAIBHON sSIME, SHEPreTHYCCKHA CIICKTP 3TOM
YaCTUIIBl M BEPOSITHOCTh €€ HAXO0XKJCHUS B pa3HbIX 4acTax sMblIloTeHUMANBbHBIE SMBI H
MoTeHIMaabHbie Oapbephl. [IpoxokaeHne YyacTHIlpl Yepes] MOTEHIIMAIbHBIN Oapbep (Ha mpuMepe
omHOMEpHOTO Oapbepa). Koaddumnuent npospadnoctu Oapbepa.JIMHEHHBIH TrapMOHUYECKHIA
OCUWJUIITOP B KBAaHTOBOM MexaHuke.MomeHT wummnynbca. CoOCTBEHHbIE 3HAYEHUS WU
cobcTBeHHBIE (PYHKIIMU MOoMeHTa uMmiryibca.CrnuH. Onepatop cruHa. COOCTBEHHBIE 3HAYEHUS
omneparopa cnuHa. [lomHbI MeXxaHnYecKuii MOMEHT dacTullbl. DepMUoOHBI 1 0030HBI.

Tema 13 ATomHas ¢pu3uKa.
ATOM BOJOpOJa B KBAaHTOBOW MexaHuke. YpaBHeHue lllpenuHrepa nns aroma Boaopoja.
KBanToBble umncia U uX cMbICH. BoiHOBBIE (YHKIIMM W DHEPreTHYECKUN CIEKTpP aroma
BOJIOpo/a. TOXKIECTBEHHOCTh YacCTHUI, MNPHUHIMI HEPA3TUUYUMOCTH OJMHAKOBBIX YaCTHII.
[Mpunnun Ilaynu. 3amosHEHHE YHEPTreTUYECKUX YPOBHEH (RJIEKTPOHHBIX 000JI0YEK) B aTOME.
[Tepuonnueckas cucrema sieMeHTOB MeHaeneeBa. MoOJIEKyIbl: BUABI XUMHYECKOW CBSI3H,
BAJICHTHOCTb, TE€PMBbI, MYJIbTUIIJIETHOCTb. MOJIEKYJIIPHBIE CTIIEKTPHI.

Tema 14 Sinepuas ¢pusuka.
Mopenu ctpoenus sigpa aroma. Hykionsl. SlnepHbie cuibl U UX cBoiicTBa. M30TOmNBI. DHEprus
cBs3M M JedeKT Macchl. PaanoakTMBHOCTh. 3aKOH paadoakTUBHOTO pacmanga. [lepuon
nojypacnaaa. AKTUBHOCTb M30ToNa. SnepHble peakiuu. Anbda- u 6eta-pacmna.

JIeKIMOHHBIH KypC TMpPEAoJiaraeT CHCTEMATH3UPOBAHHOE W3JIOKEHHUE OCHOBHBIX
BOIIPOCOB y4eOHOW NUCHMIUIMHBI W JO/DKEH JaBaTh HAWOOJBIIMN 00beM HHpOpMaUM |
obecrieunBaTh Oojiee TIyOOKOE TMOHMMAaHHE YYEOHBIX BOMPOCOB NPH 3HAYUTEIBHO MEHBIITUX
3aTparax BPEMEHHU, YeM 3TO TPeOyeTcs OOJIBIIMHCTBY CTYICHTOB HA CAMOCTOSITEIPHOE H3yUeHUE
Marepuaa.

6. TEMbI IPAKTUUYECKHUX 1 CEMUHAPCKHUX 3AHATUN

Tema 1. Mexanuka

dopma npoBeACHUS — CEMHUHAP.

Pemenue 3anay no pasnenam:

- KUHEMAaTHKa [IOCTYNaTeJIbHOTO U BPallaTeJIbHOTO JBUKCHHUE;
- BTOpoii 3ak0H HrroTOHA;

- 3aKOHBI COXPAHEHUS UMITYJIbCAa U SHEPTUH;

- MOMEHT MHEPIIMHY, OCHOBHOE YPAaBHEHHUS BPAIIATEIbHOIO JBU)KCHHUSI.
Tema 2.MoaekyasipHas puznka

dopma poBEACHUS — CEMHUHAP.

Pemenue 3anaq no pasnenam:

- MKT, Gapomerpuueckas popmyia;

- pacnpenenenue Makcsena.

Tema 3.OcHOBBI TEPMOAUHAMHUKH

dopma NpoBEAECHUS — CEMHUHAP.

Pemenue 3anaq no pasnenam:

- U30IpolLecchl, ypaBHeHHE MeHneneesa-Kianeiipona;
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- paboTa mpu pacUIUPEHUH ra3a, BHYTPEHHSS SHEPTHsI, IEPBOE HAYATIO TEPMOJMHAMHUKHY;
- TETJIOEMKOCTb, SHTPOIIHSI, BTOPOE HAYaJI0 TEPMOIMHAMUKH, [IUKJIBI;
- peasibHBIE ra3el, ypaBHeHUE Ban-nep-Baanbca.
Tema 4.KosieOanusi 1 BOJHBI
dopma NpoBEACHUS — CEMHUHAD.
Pemenue 3agau no pasznenam:
- ypaBHEHHE TapMOHUYECKHMX KOJCOaHMH, 3aTyXalolue KojJeOaHus, BEIHYXKICHHBIC
KoJieOaHus1, PE30HAHC;
- cloxeHue konebanuii, puryps Jluccaxy;
- BOJIHBI, ypaBHEHHUE OETyIeil BOTHBI.
Tema S.9qexkTpuyeckoe noJe
dopma poBEECHUS — CEMHUHAD.
Pemenue 3agau no pasznenam:
- 3akoH KyroHa, mpuHIUIT CyNepro3HIINH;
- Teopema ["aycca [uist 371€KTpUYECKOTO MOJIS;
- éMKOCTh, KOHJCHCATOPBI, SHEPTHSI IEKTPUUECKOTO TTOJIS;
- TPAaHUYHBIC YCIIOBHSI HA TPAHUIIE pa3jielia ABYX AUAIIEKTPUKOB.
Tema 6. DnekTpuyecKkuii TOK
dopma NpoBeAEHUS — CEMHUHAP.
Pemenue 3agau no pasznenam:
- 3akoH OMa, coeTMHeHNE Pe3uCTOPOB; paBuia Kupxroda;
- 3akoH Jlxxoyns-JIenna;
- IEPEMEHHBIN TOK;
Tema 7. Marnerusm
dopma NpoBEICHHUS — CEMUHAP.
Pewrenue 3anau o pasaenam:
- 3akoH buo-Casapa, cuna Amrepa;
- 3ak0H Papanes U1 AIEKTPOMAarHUTHOM UHIYKIUY;
- CAMOMHAYKUHSA; TOKH 3aMbIKaHUs U pa3MbIKaHUs LETH;
- TEOPEMBI O UUPKYJISALHH JJIs1 BEKTOPOB MarHUTHOW MHIYKIIUU U HAIIPSOHKEHHOCTH;
- RLC-koHTYD.
Tema 8.9/1eKTpOMArHuTHOE MOJIe, 3J1eKTPOMATHUTHBIE BOJIHBI
dopma npoBeeHUs — CEMHUHAp.
Pewienue 3amau no pazzaenam:
- ypaBHeHus MakcBea;
- OMB.
Tema 9. OcHoBbl (poToMeTpun. 3aKOHBI reoMeTpruyeckoii oNnTUKH. OCHOBBI
BOJIHOBOM ONITMKH
dopma npoBeAEHUS — CEMHUHAp.
Pemrenue 3amau o pazzaenam:
- TOHKUE JINH3bI, 3aKOHBI TEOMETPUUYECKON ONTHKU;
- OCHOBBI ()OTOMETPHUH.
- uarepdepenius B onbiTe FOHra; uHTepdepeHrs B TOHKUX MIEHKaX, Koyblia HeloToHa;
- 30HbI Openens;
- mudpakIys Ha [eJH 1 Ha TU(PaKIIMOHHON peIIéTKe;
- IUCTIepCusi CBETa
Tema 10.KBanToBasi npupoaa u3ay4eHus
dopma npoBeAEHUS — CEMHUHAP.
Pemienue 3aau no pazzaenam:
-TeroBoe u3nydenue, popmyna [lnanka;
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- poroadexr;

- 3¢ pexT KomnToHa, CBSI3b KOPIYCKYISAPHBIX U BOJHOBBIX CBOWCTB M3ITy4CHUSI.
Tema 11. ATomMHbIe crieKTpbl. Moaesn aToma

dopma NpoBEAECHUSA — CEMHUHAD.

Pemenue 3agau no pasuenam:

- arom bopa, ciekTpsl BOJOPOAOTIOA0OHBIX aTOMOB;

- IMHUM, CEPUU U NIEPEX0/Ibl B TOMHBIX CIIEKTpaXx.

Tema 12.KBanToBas ¢pusuka

dopma poBEACHUS — CEMUHAP.

Pemenue 3agau no pasznenam:

- nnuHa BoHbI Jle bpoiis;

- IPUHIAT HEOTIPEIEIIEHHOCTH;

- BOJIHOBasi PyHKIUs, €€ CBOMCTBA M CTATUCTUYECKUN CMBICIT.

-ypaBHeHnue lllpeaunrepa, yacTuibl B MOTEHIMAIBHBIX sIMaX, IPOXO0XKAECHNUE YaCTHUI]
4yepe3 MOTeHITMATBHBIN Oaphep.

Tema 13. ATomHas ¢pusuka

dopma NpoBEAEHUS — CEMUHAP.

Pemenue 3agad no pasznenam:

- OpOUTATBHBIA MOMEHT UMITYJIBCA, CITUH U TIOJIHBI MEXaHUYECKU MOMEHT;
-3aI0JIHEHUE JJIEKTPOHHBIX 000s04YeK B atome, nmpuHuun llaynu; paspeménnsie u
3aIpenIEHHbIE ITEPEXO0/Ibl; TEPMBI.

Tema 14.Anepuas pusuxka

dopma NpoBEICHUS — CEMUHAP.

Pewrenue 3amau o pasaenam:

- neeKT Macchl U SHEPIHsl CBSI3U;

- 3aKOH PaJIMOaKTUBHOT'O PACMa/a;

- siZIGpHBIE peakinu; anbda-, 6eTa- 1 raMMa-u3IydcHHE.

[IpakTnueckue (CeMHUHApCKUE  3aHATHUSA) MOPEACTABIAIOT  COOOW  JeTanu3aluio
JIEKIIMOHHOTO TEOPETUYECKOro MaTepuaia, MpPOBOJAATCA B LEISIX 3aKpelUIeHHs Kypca H
OXBAaTBIBAIOT BCE OCHOBHbBIE PA3/IEIIbl.

OcHoBHOM (hopMOIt MPOBEACHUS CEMUHAPOB U MPAKTHUUECKUX 3aHATHI SIBJISIETCS pElIeHNe
3amay. B o00s3aHHOCTHM mpenojaBaTensi BXOIAT: OKa3aHWE METOJWYECKOM MOMOIIM H
KOHCYJbTUPOBaHUE CTYICHTOB [0 COOTBETCTBYIOIIMM T€MaM Kypca.

AKTHUBHOCTH Ha MPAKTUYECKUX 3aHATUSIX OLICHUBAETCA MO CIEAYIOIINM KPUTEPHSIM:

® pelIeHUE 33/1a4 Y I0CKU;
® CaMOCTOSITENILHOE PElICHHE 33]]a4 BO BPEMsI KOHTPOJIBbHBIX paboT.

7. JIABOPATOPHBIE PABOTBDI, IPAKTUKYMbI

Tema 1. Mexannka

dopma npoBeieHs — 1ab0paTOpHBIE paOOTHI.

3ansaTne 1.

JIaGopatopHas paboTa «/3ydueHne 3aKkOHOB PaBHOYCKOPEHHOTO JIBUKEHUS.

Bonpocek! no Teme (17151 00CYKJCHUS HA 3aHATUH, U1 CAMOCTOSITENIbHOTO U3yUEeHHUS).

1. MarepuanbHas Touka. Mexanuueckoe Aprkenue. Cucrema orcuera. [locrynarenbHoe
IBUKEHME. PaBHOMEPHOE IB)KEHUE, pABHOYCKOPEHHOE U PaBHO3aMENJIEHHOE ABH)KEHHUE.
Tpaexropus. Pagnyc-sekrop. IIpolinenusiit myrs. BekTop nepemenieHusl.

2. MrHoBeHHasi cKopocTb. CpesiHssl CKOPOCTh. Y CKOPEHHUE.

3. 3akonbsl HetoTona. Cuna TpeHus..

3ansaTne 2.

®opma ACtpannna 13 u3 25



MunucrepcrBo o0pa3oBanus u Hayku Poccuiickoit @eneparun

o o Dopma
YIIbSHOBCKUI TOCYJapCTBEHHBII YHUBEPCUTET

®-Pabouas nporpamma o aucuuuinHe dusnka

JlaboparopHas paboTa «/3yueHne 3aKOHOB BpaIIaTeIbHOTO JBUKCHHSD.

Bonpocsk! no Teme (17151 0OCY)KICHHUS HA 3aHATUH, JJI1 CAMOCTOSITEIFHOTO U3yYCHHUS).

1. Bekrop yrioBoil ckopocTu. YTrioBoe yckopeHue. CBs3b yIJIOBOM M JIMHEHHOW CKOPOCTH,
CBS3b JIMHENHOTI'O U YIJIOBOTO YCKOPEHUS.

2. Teopema I'tolirenca-1lIteiinepa. OCHOBHOE ypaBHEHHE TUHAMUKH BPAIIATEIBHOTO IBUKCHUS
(oOrmmMii M YaCTHBIN BHT). 3aKOH COXPaHEHHSI MOMEHTA UMITYJIbCA. 3aKOH U3MCHEHHSI MOMEHTA
UMIYJbca cucTeMbl. KuHeTn4eckas SHeprus BpamareIbHOTrO JABIKCHHS.

3ansaTue 3

JlabopaTtopHnas pabota «MastHuK MakcBeiay.

Bonpocsl no Teme (17151 00CYK/I€HUS HA 3aHATUH, JUI CAMOCTOSATEIBHOIO N3YUEHUs).

1. AGcomoTHO TBepAoe Teno. BpamarensHoe npwxkenue. Ock Bpamienus. LleHTp macc TBEpaoro
TeJa U CHCTEMBl MaTepHaIbHBIX TOYeK. MOMEHT cuibl. MOMEHT MMITyIbca. MOMEHT MHEPIIHH.
@opMyila MOMEHTA HHEPLIUH.

Tema 2. Monexkyasipuasi pu3nka

dopma npoBeeHUS — 1a00OpaTOPHBIE paOOTHI.

3ausTue 1.

JlabopaTtopHas pabota «CTaTUCTUYECKUE PaCTIPEICTICHUS B MOJICKYIAPHON (DU3UKE».

Bonpocs! no Teme (17151 00CYX/I€HUS HA 3aHATUH, JUII CAMOCTOSATEIHHOTO N3YUEHUs).

1. OcHoBbI TEOpUM BeposiTHOCTH. Pactipenenenrne MakcBeiia U ero CBOMCTBa.

Tema 3.OcHOBBI TEPMOAMHAMHUKH

dopma npoBeaeHUs — TabopaTOpHBIE PAOOTHI.

3ansartue 1.

JlabopaTtopHnas pabota «OnpeneneHrne OTHOMIEHUS MOJISIPHBIX TETUIOEMKOCTEH Ta30By.
Bonpocsl mo Teme (117151 00CYKIEHUS HA 3aHATHH, 1711 CAMOCTOSITEIIBHOTO H3y4YEHUS).

1. TerioeMKOCTb Teja, MOJISIpHAS U yAETIbHAs TeIIOEMKOCTb. TerIo&éMKOCTh B
paznumuHbeIxuzomnpoieccax. CootHomenune Maiiepa.

2. AnmnaGaTHbIi Tipoliecc U ero cBoicTBa. [lokazarens aquadaTsl U €ro CBS3b C UUCIOM CTETICHEH
CcBOOOBI MOJIEKYJT HI€aTbHOTO ra3a.

3aunsrtue 2.

JlaboparopHas pabota «/M3ydueHrne B3aUMOCBSI3U MEXAY JaBIEHHEM U 00BEMOM Trasza Mpu
MIOCTOSIHHOM TeMIlepaType».

Bonpocsl no Teme (17151 00CYX/I€HUS HA 3aHATUH, U1 CAMOCTOSATEIHHOTO H3YUEHUs).

1. Tennora, BHyTpeHHss dHeprus U pabdora rasa npu pacumpenuu. [lepoe Hauaso
TepMoauHamMuku. [lepBoe Hauano TepMOAMHAMUKY B H30IIPOLIECCaX.

3aunsrtue 3.

JIaboparopHas padoTa «/3ydeHre H30XOPHOTO MPOLIECCay.

Bonpocsl no Teme (17151 00CYK/I€HUS HA 3aHATUH, U1 CAMOCTOATEIHHOTO U3YUEHU).

1. 3omporeccsl: U30TEpMHUUECKUN, N30XOPHBIH, n300apHbIid. PaboTa 1 n3MEeHEeHHe SHEPTUU BO
BCEX M30TPOIIECCaXx.

Tema 4. Koie6aHusi U BOJIHBI

dopma npoBeieHHs — J1abopaTOpHbIE paOOTHI.

3ansaTne 1.

JlaGopatopHass pabota «OmpenesneHue YCKOpeHHs CBOOOJHOIO TMaJeHHs C IOMOIIbIO
MaTeMaTH4YeCKOTO MATHUKAY.

Bonpocsk! no Teme (17151 0OCYXKJ€HUS Ha 3aHATUH, U1 CAMOCTOSITENIbHOTO U3yUEeHHUS).

1. KoneGanwus. ['apmonnueckue koiaebanus. AMIUIMTYA, Tepuo, (a3a, HadanbHas (a3a,
yacToTa. BeiHyX1eHHbIe U CBOOOHbIE KosieOanus. PesoHaHc.

Tema 5.9aekTpuyeckoe noJje

dopma npoBeieHHs — 1abopaTOpHBIE pabOTHI.

3ansaTue 1.
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JIaGopatopHasi paboTa «IKCIEPUMEHTAILHOE ONPEACICHUE PACTIPEICICHUS HAIPSHKEHHOCTH
JIEKTPUYECKOTO MOJISI CHCTEMBI SJIEKTPUUECKUX 3apsI0BY.

Bonpocsk! no Teme (17151 0OCY)KICHHUS HA 3aHATUH, JJI1 CAMOCTOSITEIbHOTO U3yUCHHUS).

1. Toueunstii 3apsia. [IpoOuslii 3apsia. 3akoH Kynona. HanmpspkeHHOCTh M MOTEHIIMAT
AJIEKTPUYECKOTO MOJIs, TUHUM HANIPSHKEHHOCTH.

2. IlpuHOMn cyneprmo3umuM dNeKTpuueckux mojei. Teopema [aycca mis  BekTopa
HaAIPSDKEHHOCTH 3JIEKTPUYECKOTO MO,

3. Pabora cumn osnekrpocratmueckoro moss. CBs3b HANPsDKEHHOCTH W MOTEHIHMANA,
SKBUIIOTEHIMAJIbHBIE IOBEPXHOCTH.

Tema 6. DnekTpuyecKkuii TOK

dopma npoBeeHUS — TabopaTOpHBIE PAOOTHI.

3ausrue 1.

JlabopaTtopnas pabota «IIpaBmia Kurpxroday.

Bonpocsl no Teme (17151 00CYK/I€HUS HA 3aHATUH, JUI CAMOCTOSTEIBHOIO N3YUEHUs).

1. DnekTpuueckas 1menb. Y3el, BETBb U KOHTYp ekTpudeckoit renu. [Ipasmna Kupxroda.
3ausTue 2.

JIaGoparopHas padoTa «/I3MepeHne CONMPOTUBIIEHUS C TOMOIIBI0 MOCTa IOCTOSTHHOTO TOKa.
Bonpocs! no Teme (17151 00CYK/I€HUS HA 3aHATUH, UL CAMOCTOSATEIBHOIO N3YUEHU).

1. DOnexrpuveckuit Tok. Cunma um 1wioTHOCTH Toka. Hampspkenme. DJIC. 3akon Owma (ms
OJIHOPOJHOTO U HEOJHOPOJHOrO YydyacTKa Lenu, Ui TOJHOW wenu), 3akoH Oma B
muddepeHnnaibHol Gopme.

2. CompotuBneHue. YaemnpHoe comnpoTuBieHne. dusnyeckas NpUPOJa COMPOTHUBICHHUS B
Metaiuiax. 3akoH [xoynsa-Jlenna. CoenuHeHne pe3ucTopos.

Iema /. Marnerusm

dopma npoBeeHUS — 1abOpaTOPHBIE PAOOTHI.

3ansartue 1.

JlabopaTtopHas paboTta «OmnpeaeeHrne ropu30HTATLHON COCTABIISIIONIEH WHIYKIIMA MarHUTHOTO
TIOJIST 3EMJITH.

Bonpocsl no Teme (17151 00CYK/I€HUS HA 3aHATUH, U1 CAMOCTOSATEIBHOTO H3YUEHUs).

1. 3akon Awmmepa. MarHuTHas WHAYKUWS, JMHAM MarHUTHOW WHAYKOWH. [lpwHImMD
CYNEPHO3UIMH Il MAarHUTHBIX Tosiel. 3akoH buo-CaBapa-Jlamiacca.

2. Teopema 0 IUPKYISIMMU A7 BEKTOpa MAarHUTHOM MHAYKIMH. MarHuTHas UHAYKUIUS
0ECKOHEYHOT0 MPSIMOTO MPOBOTHUKA C TOKOM.

3. MoMeHT, AeHCTBYIOIIMIA Ha KOHTYP C TOKOM B MarHUTHOM I10Jie. MarHUTHBI MOMEHT.

Tema 8.7/1eKTpoMarHuTHOE 1oJie, 3J1eKTPOMATHUTHbIE BOJTHBI

dopma npoBeAeHUS — J1abopaTOpHbIE PAOOTHI.

3ansrtue 1.

JlaboparopHas paboTa «IneKTpoMarHuTHeie koiebanus B BLC-koHType».

Bonpocsl o Teme (17151 00CYK/I€HUS HA 3aHATUH, UL CAMOCTOSATEIBHOTO U3YUEHUs).

1. BeiHyXAeHHbIE OJJekTpuueckue KoneOanuss B LC-koHType. AMIUIUTYTHO-4acTOTHAS
3aBUCHUMOCTb.

2. BuxpeBoe snekTpudeckoe nosie. Tok cMeneHns. DNeKTpOMarHuTHOE Mosie. Y paBHEHUs
Makcseiuta. BonHoBo€ ypaBHEHHE.

Tema 9. OcHoBbl poToMeTpuu. 3aKOHBI reoMeTpuYeckoi onTuKH. OCHOBBI BOJIHOBOI
ONTUKH

dopma npoBeieHHs — 1abopaTOpHBIE pabOTHI.

3ansaTne 1.

JlabopatopHass pabota «OmpeneneHne IMoKa3aTels MPEJOMICHHS CTEeKJa C IOMOIIbIO
MHKPOCKOTa.

Bonpocsk! no Teme (17151 0OCYXKICHUS HA 3aHATUH, U1 CAMOCTOSITENIbHOTO U3yUCHHUS).
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1. JIyu. Yerbipe riaBHbIX 3aKkoHa reomerpuueckoi ontuku. IIpumnnun depma. Onruueckas
IuHa TyTH.  AOCOJIOTHBIA M OTHOCHTENBHBIN MOKas3aTeiab MpeJoMieHus. [ paHMIbI
IIPUMEHUMOCTH N'€OMETPUYECKON ONTUKH.

3ansTue 2.

JlabopaTtopHnas pabora «d®oromerpuieckue usmMepeHus Ha ckambe @C-My.

Bonpocs! mo Teme (17151 00CYK/I€HUS HA 3aHATUH, JUI CAMOCTOSATEIBHOIO N3YUEHU).

1. OcHoBHbIe (OTOMETPUYECKUE TIOHATHS, BEIWYMHBI W EAWHUIBI W WX CBA3b C
SHEPreTUYECKUMH.

JlaGopaTopHbie pabOTHI IPEICTABIAIOT U3 ce0sl MPOBEECHUE CTYIEHTAMU SKCIIEPUMEHTOB
MO0 3aJaHHON TEeMaTHKe C TMOocCieayroned oOpabOTKOWM M aHAIM30M TOJYYEHHBIX JaHHBIX.
Kaxnas pabota mnpakTukyma TakKe BKJIIOYAE€T YCTHBIM ONpPOC CTYAEHTOB IO TeMawm,
HEMOCPECTBEHHO CBSA3aHHBIM C TEMaMHU JIaDOpaTOPHBIX padoT.
AKTHBHOCTP Ha Ja0OpaTOPHOM TMPAKTHKYME OILEHUBACTCA IO  CIEAYIOIINM
KPUTEPUIM:
e OTBETHI Ha BOMPOCHI, IpeJIaraeMbIe TPEnoIaBaTeieM;
®  BBINOJHEHHE FKCIIEPUMEHTOB-YIIPA)KHEHUN B paMKax TeM JabopaTopHbIX padoT.

JlaHHBIE 3aHATHS IPOBEPSIOT CTENIEHb BJIAJICHNS TEOPETUYECKUM MAaTEPUAIOM, TOMOTAr0T
3aKpENUTh TEOPETUYECKHUE 3HAHUS [TOCPEICTBOM WLUTFOCTPALMM Ha PEAJbHBIX ITpUMeEpax, a
Takke (OPMUPYIOT HABBIKK MOJITOTOBKU U MPOBEACHUS SKCIIEPUMEHTA U 00pabOTKH €ero
JaHHBIX.

8. TEMATHUKA KYPCOBbBIX, KOHTPOJIbHbBIX PABOT, PE®@EPATOB

KypcoBbie, kKoHTpoJIbHBIE pabOTHl W pedepaTbl HE MPEAYCMOTPEHBI YYCOHBIM
TUTAHOM.

9. IEPEYEHD BOITPOCOB K 3K3AMEHY (BAYETY)

1. MarepuanbsHas Touka. Mexanuueckoe aBuxenue. Cucrema orcyera.
[TocrynarensHoe nBUKEHME. PaBHOMEpHOE ABMKEHUE, PABHOYCKOPEHHOE U
paBHO3aMeJIeHHOE ABMKeHHe. Tpaektopus. Panuyc-Bekrop. [IpoiineHHbIN TyTh.
[Tepemenienne (BEKTOp NEPEMEIICHHS ).

2. MruoBeHHasi ckopocTh. CpeqHsisi CKOpoCTb. Y ckopenue. HopmainbHoe u
TaHreHIHaJbHOE ycKopeHue. KpuBnusna tpaektopuu. Pagnyc KpuBU3HBI TPAEKTOPHH.
PaBHOMEpHOE, paBHO3aMEITIEHHOE U PABHOYCKOPEHHOE JIBUKEHUE.

3. JIBumKeHHe 10 OKPYKHOCTU. BEKTOp yrioBoii CKOPOCTH. YTJIOBOE YCKOPEHHUE.
CBs13b YIJIOBOM M JIMHEMHOW CKOPOCTH, CBSI3b JIMHEHHOTO U YTJIOBOTO YCKOPEHHS.
4. NnepuuanbHble cucTeMbl oTcueTa. [lepBbiii, BTopoii (001Kl U YacTHBIN BU) U
TpeTuii 3akoHbl HproToHA. ['panuibl npuMeHeHus 3akoHOB HeroToHa.

5. Ummynbe. 3akoH cOXpaHEHUsl UMITyIbCca. 3aKOH H3MEHEHUS UMITYIIbCA.
AGCOMIOTHO yIpyruii U abCOJIIOTHO HEYNPYTHil yAaphl.

6. Mexanndeckas pabora. [Tonnas mexanndeckas sHeprus. Kuneruueckas u
noTeHIManpHas sHeprus. [ padudeckoe npeacrasienne sHepruu. [loTeHIMaNbHBIE
SIMBI ¥ Oapbepbl. 3aKOH COXPaHEHHsI TIOJTHONH MEXaHUYECKOW SHEPTHH.
KoHcepBaTuBHBIC U HEKOHCEPBATUBHBIE CHITBI (IPHUMEPHI).

7. 3aKOH BCEMHUPHOTO TATOTEHUS. | paBUTAIIMOHHBIE HATTPSKEHHOCTD U MOTEHITHA,
UX CBs3b. JINHNM HANPSHKEHHOCTU TPABUTALIMOHHOTO TOJISI (CUJIOBBIE JIMHUN).
[IpuHuuMn cyneprno3uiuu rpaBUTallMOHHBIX noJiel. Kocmuueckue ckopocTu.

8. HemnepuuanbHbie CUCTEMBI OTCUYETA U CHITBI HHEpINH: cuia Kopuonuca,
LEHTPOOEKHAs CUJIA, CHJIa MHEPIIUH, CBSI3aHHAs C TOCTYMATEIbHBIM IBUKEHHEM C
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YCKOPEHHEM, CHJIa MHEPIIMHU, CBSI3aHHAsI C HEPAaBHOMEPHBIM BpallaTeIbHBIM
JBUKEHUEM.

9. AbcomoTHO TBepaoe Teno. Bpamarensaoe nmxkenue. Ock Bpamienus. Llentp mace
TBEPJIOTO TEJa U CUCTEMBI MAaTePUAIBHBIX TOYeK. MOMEHT Cuiibl. MOMEHT UMITyJIbCa.
Mowment unepuuu. @opmyna MOMEHTa MHEPIUHU (IJI1 CUCTEMBI MAaTEPHAIBHBIX TOUYEK
U HENPEPBIBHOT'O TENA).

10. Teopewma I'toiirenca-1lITeitnepa. OCHOBHOE ypaBHEHUE JUHAMHUKU
BpalaTeIbHOTO ABMKCHUS (OOIINI ¥ YaCTHBIN BU). 3aKOH COXpaHEHUS MOMEHTA
HMITYJIbCa. 3aKOH M3MEHEHMSI MOMEHTA UMITYJIbca CUCTeMbl. Kunetnueckas sHeprus
BpaIaTeIbHOTO ABMKCHUSI.

11. Konebanus. ["'apmoHnueckue kojieOanus. AMIUTATY 1A, Iepuo, (asza, HauaapHas
(aza, yacrtota. BernyxaeHusie u cBoOoAHbIC KoJebanus. CBOOOIHbIE HE3aTyXaoIIHe
kojebOaHus (ypaBHEHHE KOJIeOaHU U €ro pelieHue).

12. CBoOoHbIe 3aTyXxaromue koineOanus (ypaBHEHHE KOJIeOaHU U €0 pEeIICHHE).
Koaddumment 3aryxanus. BeinyxaeHHbIe 3aTyXaommue koyiedanus (ypaBHEHHE
KoJIeOaHUH U €T0 PEIIeHHEe ¢ TTOMOIIBIO BEKTOPHBIX AuarpamMm). Pesonanc.

13. CnoskeHne Koyie0aHuit, MPOUCXO AN BJIOJIb OJTHOTO HAIIPABIICHUS, C
OJIMHAKOBBIMHU YaCTOTAMHU U Pa3HBIMU aMIUTUTYJaMU U HaYaJIbHBIMH (pa3zaMu.
buenus. Cnoxxenue koyeGaHui, TPOUCXOISAIINX BO B3aUMHO HEPIIEHIUKYISIPHBIX
HaIpaBJICHUSX C OJITMHAKOBOM YaCTOTOM.

14. Bonnsl. [1pogonbHbIe U MONEPEYHBIX BOJHBL. Y paBHEHUE IUIOCKOM BOJIHBI. [linHa
BOJIHBI. BOJTHOBOM BEKTOP M BOJIHOBOE YHCIIO U €T0 CBSA3b C NIMHOM BOJIHBL. Da3oBas
U TPYIIOBAasi CKOPOCTHU BOJIHBI.

15. TIpeo6pazoBanus ["anmsnes, mpuHITUT OTHOCUTEIbHOCTH [ anwiies, 3aKkoH
CJIO’KEHHUSI CKOPOCTEH B Kitaccuueckoi pusmke. [TocTynaTel crienuaibHONW TEOPUH
oTHocutenbHOCTH. [IpeoOpazoBanust JlopeHiia u ux npeaenbHbIN MEPexo/1 B
npeobpazoBanus ['anuies. CiaenctBus u3 npeodpazoBanmii Jlopenma. DHeprus u
HMITYJIBC B PENSITUBUCTCKON QU3UKe.

16. Tloxxombl TEPMOIMHAMUKHN M MOJISKYJISIpHOU (pr3uku. MmeanbHbIi ra3 U €ro
OTJINYUS OT peanbHOr0. OCHOBHBIE MOJIOKEHHS MOJIEKYIISIPHO-KHHETUYECKON TEOPHUHU.
Uucno creneneit cBoOoibl. Teopema o paBHOpacnpeAeIeHUH SHEPTUU IO CTENEHSIM
cBO0OOIBI HI€ATBHOTO ra3a. MakpomnapaMeTpsl (TeMiieparypa, JaBjieHue, o0beMm,
IUIOTHOCTb, KOHIEHTpaIusl). Y paBHEHHE COCTOSHUS UACaTbHOTO rasa.

17. PaBHOoBecHOe cocTosiHue. HyneBoe Hayano tepmoauHaMuku. PaBHOBeCHbBIE
nporueccel. M30mporecchl: M30TepMUYECKUH, H30XOPHBINA, n300apHbIA. PaboTa u
W3MEHEHHE YHEPTUH BO BCEX U30IPolIeccax.

18. AnunabaTHslii mporiecc u ero cBoicTBa. [lokasarens annabarsl U €ro CBS3b C
YHCIIOM CTeNeHel cBOOOAbI HIeaTbHOTO ra3a, a TAKKe C MOJISIPHBIMU
TEIUIOEMKOCTSIMU. YpaBHeHHE afuadatel. PaboTa u n3MeHeHne BHYTpEHHEH YHEPTHH
B aauabaTHOM Ipoliecce.

19. TenoeMKOCTh Tena, MOJISIpHAS U YAETbHAs TEIIOEMKOCTb. TerIo&éMKOCTh B
paznuuHbixu3onpoueccax. CootHomenne Maiiepa. [loauTponnyeckuii mpoiecc.

20. TerutoTa (KOJMYECTBO TEIJIOTHI), BHYTPEHHSS SHEPT U U paboTa ra3a rnpu
pacuupenuu. [lepBoe Hauano TepmoanHamMuku. [lepBoe Hauano TepMOJMHAMUKH B
M30IpoIeccax.

21. Bropoe nauano tepmoauHamuku (hopmynupoBku Kinaysuyca, KenpBuHa u ¢
TOYKH 3peHus Beunoro asuratens). Hukin. Hukn Kapuo. KII/] TernoBoit MmammHsI.
22. Otnuyrs HIeaNbHOTO Ta3a OT peanbHoro. OTnnuns raza Ban-nep-Baansca ot
peanbHOro. YpaBHEHUsI COCTOSIHUS MJI€aIbHOTO ra3a u rasa Ban-nep-Baainbca.
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N3otepma raza Ban-nep-Baansca. JlnarpamMmma coctosiHuil. AHOMaJIbHBIE COCTOSIHUS
(mepeoxyiakICHHBIN NAp U Neperperas KUAKOCTb).

23. Dutponus. CBsA3b SHTPOIHUHU C TEIUIOTONH. DHTPOIUS B PAa3IMYHBIX ITpOIeccax.
N303HTpONIMIHEIN Nponiecc. Bropoe Hayaio TEpMOIMHAMUKYU B SHTPOIIMHHON
(hopMyITUpOBKE.

24. OcHOBBI TeOpUH BeposATHOCTH. Pactipeienenne MakcBenia 1 ero cBoicCTBa.

25. bapomerpudeckas popmyna. Pacnipenenenus bonbimana u Makcsenna-
bosbimana.

26. Toueunsrii 3apsin. [IpoOubIi 3apsan. 3akon Kynona. HanpspkeHHOCTD M IOTEHIIAAT
ANIEKTPUYECKOTO MOJIs, TMHUHU HAMIPSHKEHHOCTH.

27. IlpuHIUT CYTIEPTIO3HUIINH dIIEKTpUIecKux mosel. Teopema ["aycca mist BeKTOpa
HaNpPsHKEHHOCTH 3JIEKTPUYECKOTO MOJIS.

28. Pabora cui anekrpocTaTiHdeckoro noJjst. CBsi3b HAMPSHKEHHOCTH U TIOTSHIINAA,
SKBUIIOTEHIMAJIbHBIE TOBEPXHOCTH.

29. lonspu3anus JUAIEKTPUKOB. BUIBI INAIEKTPUKOB U MEXAHU3MBI HX
nossipu3anuu. CerHeTodeKTPUKH, METIs rucTepesnca. [1be3031eKTpuK.

30. Bekrop mosspuzanuu. MHIYyKIHS 3JEKTPHIECKOTO ToJIs. J{ManekTpudeckas
MIPOHUIIAEMOCTh U BOCIIpUUMYMBOCTh. TeopeMa ["aycca A BeKTopa MmoJispu3auu.
31. Teopema I"'aycca mi1st HHIYKIIUY 3JIEKTPUIECKOTO TIOJISL. | paHUYHBIE YCIOBUS Ha
IpaHuLe pa3jiena IByX AUAIEKTPUKOB.

32. TIpoBOAHUKH BO BHEIIHEM AJICKTpUIeCKOM 1ojie. CBOOOTHBIN 1 CBA3AHHBIIN
3apspl. Y CIOBHE PaBHOBECHS U1l MPOBOIHMKA. Hanpsyk€HHOCTB NOJIL CHAPYKH OT
MIPOBO/IHHKA.

33. Konnencatopsl, BUIbI KOHIEHCATOPOB 1O (hopMe 0O0KIAA0K. DIEKTPOEMKOCTD.
CoennHeHre KOHAEHCATOPOB.

34. DHeprusi CUCTEMBI 3apsiI0B. DHEPTuUs 3apsHKEHHOTO MPOBOJIHUKA U 3apSHKEHHOTO
KoHJeHcaTtopa. O0bEMHAS MJIOTHOCTh SHEPTUU IEKTPUUECKOTO TOJIS.

35. Dnexrpuyeckuii Tok. Cuiia v MIOTHOCTH TOKa. CBS3b MIIOTHOCTH TOKA CO
ckopocTbio 3apsanoB. Hampsokenue. 3/1C. 3akon Oma (711 0AHOPOTHOTO U
HEOJHOPOJHOTO y4acTKa IeMH, I MOJIHOH 1enu), 3akoH Oma B tuddepeHnnansHoMl
dhopwme.

36. ConpoTuBiieHHE. Y IeNbHOE colpoTuBIcHNE. DPu3ndeckas mpupoia
CONPOTHUBIICHUS B MeTaiiax. 3akoH [[xoynsa-Jlenna. CoenuHeHne pe3ucTopoB.
MontHocTs TOKA.

37. DnexTpuyekas 1enb. Y3ell, BEeTBb U KOHTYp dNeKTpuueckoi renu. [Ipasuna
Kupxroda.

38. Toxk B anekTposuTax (3JIEKTPOoJn3, 3akoH Dapajies) U TOK B razax (BUIbI
paspsina).

39. CBoboanble 3aryxatomue konebanus B LC-koHType (YpaBHEHHE U €ro peliecHue).
Koadduunent 3aryxanus, sorapupMUUecKuil 1eKpeMeHT 3aTyXaHus, J0OPOTHOCTb.
CoOcTBeHHast yacTOTa KOHTYpa.

40. BeinyxaeHHsble snekTpudeckue kosnedanus B LC-koHType (ypaBHEHHUE U €T
pewenue). Pesonanc B LC-koHType. AMIUIMTYAHOE 3HAU€HHE CUIIbI TOKA.
AMIUIMTYHO-9aCTOTHAs 3aBUCUMOCTb.

41. Tlepemennslii Tok. KBazucraunonapusle Toku. IlepeMeHHbIN TOK, TEKyIIUN yepes
KaTYyILIKY, ¥ IEPEMEHHBIN TOK, TEKYIIIUH yepe3 KoHAeHcaTop. [lepeMeHHbI TOK Ha
y4JacTKe LENH, COAEpIKAILEM KaTylIKy, KOHIEHCATOp U pe3ucTop. PeakTuBHbIE
conpoTuBieHus. CMelieHne Toka 1 HanpsbkeHus no dasze. IloaHoe conpotuienue
(ummenanc). MoLTHOCTh IEPEMEHHOT0 TOKA U JIeHCTBYIOIIEE HAMIPSKEHUE.
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42. B3aumoieiicTBrE IBYX TOKOB (3aKOH Amriepa). MarHuTHas HHTKITUS, JIMHUU
MarHUTHOM MHAYKIMH. [[puHIMD cyneprno3uuuu 1 MarHUTHBIX noJiel. 3akoH buo-
Capapa-Jlamnacca (a1 TOHKOTO ITPOBOJHUKA, JUISI CPEMIBI U JUISl IBHXKYLIETOCS
3apsna).

43. Teopema ["aycca mis BeKTOpa MarHUTHON HHIYKIUU. TeopeMa o MUPKYISIIUN
JUTSL BEKTOpA MAarHUTHOM WHAYKIIMK. MarHuTHas: HHIIYKIHS OECKOHEYHOTO MPSMOTO
MIPOBOJIHUKA C TOKOM.

44, MoMeHT, ACUCTBYIOIMI HAa KOHTYP C TOKOM B MarHUTHOM I10J1€. MarHuTHBIN
MOMEHT.

45. Marnetuku. Buapsl MarueTnkoB. @eppoMarHeTHsM U METIsi TUCTepe3nca.
MukpoToku (aToMapHbIE/MOJIEKYISAPHBIE) TOKA U TOKH MPOBOIUMOCTH. MexaHU3MBbI
HaMarHUYMBaHUS Pa3HBIX BUJIOB MarHETUKOB.

46. HamarHnueHHOCTh. MarHuTHAs MPOHUIIAEMOCTh ¥ BOCIIPHMMYHUBOCTE. Teopema
HUPKYJSIITUU BEKTOpAa HaMarHWYE€HHOCTH.

47. HanpshKeHHOCTh MarHUTHOTO 1oJis1. CBSI3b HANPSHKEHHOCTH, HAMarHWYEHHOCTH U
UHIYKIUU. L{upKymsiust BEKTopa HaNpsHKEHHOCTH MAarHUTHOTO ToJis. [ paHnYHbIC
YCJIOBHS Ha TPaHUIIE pa3Jiena IBYX MarHETHKOB.

48. Cuna Ammepa. Cuna Jlopenna. Pabota, coBepriraemasi MarHUTHBIM TIOJIEM HaJT
KOHTYPOM C TOKOM. J[BIM)KEHHUE 3apsHKEHHOM YaCcTUIIBI B MArHUTHOM TT0JI€ (€Cin
YaCTHIIHI BJICTACT MEPIECHIUKYISIPHO JTUHUSM WHIYKIIUU U TIOJI YTIIOM K JTUHUSM
uHaykuun). ddexr Xoma.

49. SIBnenue snekrpoMarautHOM nHAYKIMKA. DJIC nnayknuu. 3akon dapanes as
3NeKTpoMarHuTHOM uHayKuuu. [Tpasuno Jlenna. UaayktuBHOCTE. CaMOMHIYKIIUS.
B3anmHuas uaayKIus.

50. Tok 3aMbIKaHUS U pa3MbIKaHUs LENU. DHEPIHsi MarHUTHOTO TIOJISt BUTKA WU
karymku. O0bEMHAs IIOTHOCTh SHEPTUH MAarHUTHOTO MOJIS.

51. BuxpeBoe anekTpuueckoe mosie. Tok cMemeHus. DIeKTPOMarHuTHOE T0JI€.
VYpaBuenust MakcBesuia (B HHTerpanbHoi u nuddepennunansaoi hopme). BoHoBoe
yYpaBHEHHUE.

52. Pemenue ypaBHeHHI MakcBeiia (BOJITHOBOTO ypaBHEHUS) AJIs MPOCTPAaHCTBA 0e3
TOKOB MPOBOJIUMOCTU U CBOOOAHBIX 3apsA0B. [110cKas anekTpoMaruuTHas BOJIHA.
CBoiICTBA 3JIEKTPOMArHUTHBIX BOJIH. [[TOTHOCT 3HEPrUM 3JIEKTPOMArHUTHOTO MOJIS,
BekTop YMoBa-llolinTunra. /laBienue ceera.

53. CBeroBoii nmotok. Cuina ceeta. POTOMETPUYECKIE BETUYNHBI M €TUHUIIBI
(sIpKOCTh, CHIIa CBETA, OCBEIICHHOCTh, CBETUMOCTb). TOYEUHBIN U U30TPOIHBIN
MCTOYHUKHU cBeTa. 3akoH JlamOepra. CBS3b SHEPTeTUUECKH U (POTOMETPHUIECKHUX
BEJINYUH.

54. JIyu. UeTsIpe II1aBHBIX 3aKOHA TeomMeTpudeckoit ontuku. [Ipunmun depma.
OnTuueckas JuHA MyTU. AOCOTIOTHBIA U OTHOCUTEIBHBIN TTOKa3aTelb
npenomiieHud. ['paHuibl IPUMEHMMOCTH T€OMETPUUECKOW ONTUKH.

55. JIunza. Tonkas nmuH3a. OnTHyeckas cuia JuH3bL, GoKyc, (POKYCHOE PaCCTOSHHE.
Knaccudukanus muaz. opmyna TOHKOU JUH3BL. [[pUHIIUIIEI U TPUMEPBI TOCTPOCHHUS
M300paXeHUI B TOHKUX JTUH3AX.

56. Tok B moIynmpoBOAHUKAX: HOCUTEIH 3apsi/ia, 3aBUCUMOCTh OT TeMIEPATYpPHI,
THUIIBI TPOBOJIUMOCTH, INIOTHOCTh TOKA. OCHOBBI 30HHOM TE€OpUU (OTIANUHE
MIPOBOJIHUKOB, TOJIYIIPOBOJHUKOB U JTUAIEKTPUKOB).

57. CBer Kak 27eKTpoMarHuTHas BosiHa. Clo)KeHue IByX BOJIH. MOHOXpOMATUYHOCTh
1 KorepeHTHOCTh BoyH. [Ipunuun Ioiirenca. MaTepdepenus ceera. Y cioBus
MHUHHUMYMa U MaKCUMyMa.
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58. Unrepdepentus ceera. Onbitel FOHra ¢ apyms mensmu. Matepdepennns B
TOHKHX IJIEHKaX ¥ HHTep(EPEHINs B TOHKOM KJIMHE (II0JI0CHI PABHOTO HAKJIOHA U
nosiocsl paBHo# ToimuHbl). Konsia HeroToHa.

59. udpaxius cera. [Ipunmun [olirenca-Openens. Audpakius Openens, meTon
30H @penens. Audpaxmust @penenst Ha KPyriioM OTBEPCTUH U HA KPYTJIOM
HEIPO3payHOM JHCKE.

60. dudpaxius ceera. [Ipunmun [olirenca-Openens. Judppakuus Opaynrodepa Ha
TOHKOM 1menu (Bua Ju(pakMOHHON KapTUHBI, YCIOBUS MUHUMYMa U MaKCUMyMa).
Hudpaxmys Ha qudpakroHHON penéTke (TIIaBHbIE U JOTIOIHUTEIbHBIC
MUHHUMYMBI).

61. ducniepcus cBeta. [IpudrHBI BOBHUKHOBEHUS SIBICHUS M BBIBOJ] (POPMYIIBI
nucnepcud. I'paguk 3aBUCHMOCTH MTOKa3aTess MPEIOMIICHHS OT YaCTOTHI.
HopmanpeHas u anoManbHas ucnepcus.

62. TerutoBoe M3IIydeHHE U er0 0COOCHHOCTH. McmyckaTenbHas ¥ MoTJoMIaTeNbHas
criocobHocTH. 3akoH Kupxroda ans terioBoro usnydeHusi. AOCOJIIOTHO YEpHOE
teno. 3akoHbl Credana-bonbivmana u cmemenus Buna. ®opmynsl Panes-/xunca u
Buna. YierpaduoneroBas karactpoda. ['numoresa o kantax [Inanka. ®opmyna
[1nanka u e€ mpenenbHbIE TEPEX0/Ibl IPU MaJIbIX U OOJIBIIMX YaCTOTAX.

63. ®oTorhdexr (BHenHUIT). 3akoHbI CTOJIETOBA U HX MPOTHBOPEYHE KIACCHUSCKOH
BOJIHOBOM Teopuu cBeta. Dopmyna DiiHmTeiHa 11t porordpdexrta. OObsicHEHHE
3akoHOB CTOJIETOBA C MCIIOJIb30BaHHEM Teopuu o ¢poToHax. KpacHas rpanuia
dhoTtorddexra.

64. Dddext KomnToHa, KOMIITOHOBCKOE CMENICHUE. 3aKOHBI COXPAHCHHS YHEPTHH 1
HMITyJIbCa MPU KOMIITOHOBCKOM paccessHuu. KoprycKynsipHO-BOTHOBOI Tyalu3m
MPUPO/BI CBETA (U, B LIETIOM, AIEKTPOMArHUTHOTO U3ITyYEHHUS).

65. ATomMHBIE CIEKTpPBI, UX BUA U cepun. OnbiT Pezepdopna. Moaenu atoma
(Tommncona, mnanerapnasi). Mozens aroma bopa, moctynater bopa, ycnosue
kBaHToBaHUA bopa. Criektp (3Hepreruueckue ypoBHu) aroma bopa u ero cBoiictsa.
66. KopnycKyIsspHO-BOJIHOBOM JTyaJlu3M CBOWCTB BemlecTBa. Teopus ne bpoiis,
JuTHA BOJIHBI e bpoiinsa. Omneitel pBuccona u JHxkepmepa u onbit dabprkaHTa.
[IpuurHa, 1O KOTOPOI BOJIHOBBIE CBOMCTBA HE HAOIIONAIOTCA Y MAaKPOOOBEKTOB.
®dazoBas U rpynmnoBas CKOPOCTH BOJH 1e bpoiiis.

67. CooTHomienune Heonpeaenénnocrei. [Ipunun neonpenenéunoctu I'eitzendepra
U CJIEJICTBUS U3 HEro (MOHSATUE TPACKTOPUU B KBAHTOBOW (pU3HKE, BEPOSTHOCTHBIN
XapakTep KBaHTOBOM (pusuku). COOTHOIIEHHE HEeONpeAeIEHHOCTENH SHEPTHH U
BpEMEHHU.

68. IIpunuun coorBeTcTBHs. Oneparopsl B KBAaHTOBOU (pus3mke. YpaBHEHUE HA
coOCTBEHHbIE 3HaUCHUSI M COOCTBEHHbIE (PYHKIIMU omnepaTopa. OmepaTop UMITyIIbCa.
Oneparop 'amunsrona (raMmunsToHuan). YpasHenue Llpenunrepa (cTanroHapHoe U
BpeMeHHoe). BonHoBas ¢pyHKus.

69. BonHoBas QpyHKIMs, €€ cMbICH U €€ cBolcTBa. BpeMeHHas yacTbh BOJIHOBOM
¢bynkuuu. [IpuHIMIT IPUYMHHOCTH B KBAHTOBOM MEXaHMUKE.

70. YpaBuenue lllpenunrepa u BosHOBask (GyHKIMs CBOOOJHON YacTHIbl. JINHEHHBII
rapMOHHUYECKUH KBaHTOBBIN ocumiisaTop (ypaBHenue llpeaunrepa u
SHEPreTUYECKUil CIEKTp).

71. Yactuna B mpsIMOYTOJIbHOM OJJHOMEPHOM MOTEHLUAIbHON siMe (ypaBHEHHE
[penuHrepa u €ro pemeHus). JHEPreTUYECKU CIIEKTP YaCTUIbl B TOTEHIIMAIBHON
saMe. BeposITHOCTh HaX0KIEHUS YaCTHUIIbI B PA3IMYHBIX TOUYKaX sAMbI. [IpoxoxaeHue
YaCTHUI[bl CKBO3b MOTEHLUANBHBINA Oaphep (TyHHEIUPOBAHUE) U €T0 (pru3nyeckuii
cmbicit. Koagdunuent npospaunoctu 6apbepa (cMbica u Gpopmysia).
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72. Ypasuenue lllpenunrepa ist a5eKTpoHa B aTOME BOJ0poa. BosHoBbIe QyHKIIMK
U DHEPreTUUYECKUI CIEKTP 3JIEKTPOHA B aTOME Bolopoa. KBaHTOBBIE UMCiIa, UX
CMBICII U 3HAYEHUS, KOTOPBIE OHHU MPUHUMAIOT. OpOUTaIbHBII MEXaHUYECKUI
MOMEHT YacCTHIIbl U YPaBHEHUsI Ha €ro cOOCTBEHHbIE 3HaueHUsl. CIMH, €ro CMbICH U
coOctBeHHbIe 3HaYeHus. [lonsTue opouranu. @epmuonsl u 0030HbL. Pacimernenue
SHEpPreTUUecKux ypoBHel (Bbipoxkaenue). [Ipunuun [aymu. IlocnenoBaTenbHOCTD
3aII0JIHEHNE SHEPreTUYECKUX YPOBHEHN B aroMe. PazpemiéHHbie U 3anpeiéHHbIe
repexo/ sl B aToMe (IpaBuiia 0Toopa).
73. YpaBuenue lllpenunrepa it MOJIEKYIbI BOJIOpOaa. AnnadbaTuieckoe
npubmmkenne. BoiHoBas GyHKIMS MOJEKYASpHOMOPOUTAIH KaK JIMHEHHAs
KOMOUMHAIM aTOMHBIX opouTaneil. KynoHoBckue 1 0OMEHHbIE HHTErpaibl.
OOMeHHOE B3auMOIeCTBHE. DHEPreTHUECKUN CIIEKTP MOJIeKYIl. Buapl xummuueckoi
CBSI3M B MOJIEKYJax.
74. Ctpoenue sapa atoma. Hykinonsl. 3apsiioBoe u MaccoBoe uncia. M3otomnsl.
DHeprus cBs3U sizipa U 1eeKT Macchl. SepHble CUIIbl U UX CBOMCTBA. Mojenu siipa
(xanenbHas, 0601049eyHasi, 0000IIeHHAS).
75. PamnoakTUBHOCTB. 3aKOH paIMOaKTHBHOTO pacmana. [loctosHHas pacmana,
MepHO/I MoIypacaja, CpeHee BpeMs )KU3HU siipa. AKTUBHOCTh PaIMOAKTUBHOTO
u3oTomna/sapa. SlnepHble peakiuu U 3aKOHbI coXpaHeHHs B HUX. Anb(a- u Oera-
pacnanel. Anbga-, 6eTa 1 raMma-u3JIydeHue U X OCHOBHBIE CBOMCTBA.

10. CAMOCTOATEJIBHASA PABOTA CTYJIEHTOB

Conepxanue, TpeOOBaHHWs, YCIOBUS H TOPSJOK OpraHU3AIMH CAMOCTOSITEIBHON pabOTHI
oOyJarormuxcsi ¢ yauetoM GopMbl 00ydeHUs OTIPENesatoTcsl B cooTBeTCTBUHU ¢ «IlooxeHnnem o0
OpraHu3allii CaMOCTOSITEIFHOW PabOThI OOYYaIOUINXCS», YTBEP)KICHHBIM YUEHBIM COBETOM
Yal'V (mporokoa Ne8/268 ot 26.03.2019 r.).

dopma 00ydyeHHs — OyHasl.

¢du3uka

UCIIOJIb30BaHUEM PECYPCOB Y4eOHO-
METOINYECKOTO U UH(HOPMAIIMOHHOTO
oOecneyeHns TUCIUTLINHEI

e Pemenue 3amau

dopma
Bup camocTosiTe1bHOM padoThI KOHTPOJISA
(npopabomxka yueonoco mamepuana, | Oobem (nposepka
HasBanue pasiesioB 1 TeM peuierue 3a0au, peghepam, 00K1a0, B peuienus
KOHMPOAbHAS paboma, no02omoeKa Kk | 4dacax 3a0ad,
coaue 3auema, IK3ameHa u op.) pechepama u
9p.)
1. Mexanuka e IIpopaboTka yueOHOTO MaTepuana ¢ 9 IpoBepka
UCIIOJIb30BAaHUEM PECYPCOB Y4eOHO- peHICHHA 3a/1a4,
METOINYECKOTO U MH(POPMAITMOHHOTO YCTHBIN OTIPOC,
o0ecrieueHns JUCIIUILINHBI HP?BepKa
e Pemienue 3anau OTHCTOB II0
e [loaroroBka k 1abOpPaTOPHBIM 11a60paTOpHBIM
pabotam
e [loaroroBka k ciaaye sK3amMeHa
2. MonekynsipHas e [IpopaboTka yueOHOTO Marepuaia ¢ 9 NpoBepKa

peuieHus 3aaa4,

YCTHBIH OIIpOC,
MpOBEpKa
OTYETOB 110
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moJie,
ANIEKTPOMArHUTHBIE
BOJIHEI

UCIIOJIb30BaHUEM PECYpPCOB y4eOHO-
METOINYECKOTO U MH(POPMAITMOHHOTO
oOecneyeHns TUCIUILINHEL

e Pemenue 3amau

e [loaroroBka K 1a00paTOPHBIM

VIbSHOBCKHH rOCYy1apCTBEHHBIH YHUBEPCHTET Popua
®-Pabouas mporpamma 1o aucuuiuinae Ousnka

e [loaroroBka k 1aGOpPaTOPHBIM nabopaTopHBIM
paboram
[ToaroToBka k caade s3K3aMeHa

3. OcHOBEHI ¢ TIpopaboTka y4eGHOr0O Marepuaa ¢ 9 npoBepKa

TCPMOAMHAMHUKHI UCII0JIb30BAHUEM PECYPCOB YUeOHO- PCIICHIT 3a/1ad,

METOJMUYECKOTO U HH(HOPMAITHOHHOTO YCTHEIA OIIPOC,
oOecreueHus JUCITUTUTHBI TIpOBEpKa
e Pemenue 3a1au OTHCTOB TI0
e TloaroToska K 1a60paTOPHBIM 11abopaTOPHLIM
pabotam
e JloaroroBka K ciade SK3aMeHa

4. MexaHndeckue e [IpopaboTka yueOHOro Marepuaia ¢ 9 npoBepka

KOJI€OaHMS U BOJIHBI HCIIO0JIb30BaHUEM PECYPCOB yueOHO- peuieHusA 3anaq,

METOINYECKOTO U MH(POPMALTMOHHOTO YCTHBII ompoc,
oOecrieueHnst JUCIUILINHEI HPQBepKa
e Pemenue 3agau OTHETOB II0
e TloaroToBka K 1a6OPaTOPHEIM 11ab0paTopHbIM
pabotam
e JloaroroBka K ciade DK3aMeHa

5. DnekTpuueckoe noje e [IpopaboTka yueOHOro Marepuaia ¢ 9 IpoBepka
HCITOJIb30BaHUEM PECYPCOB yueOHO- PCIICHITT 3a/1a4,
METOIUYECKOTO M MH(POPMAITMOHHOTO YCTHBIH OIIPOC,
o0ecrieueHus TUCIIUILUTHHEI HPCBBCPKa
e Pemenue 3amau OTYETOB 110
e TloaroToBka K 1a60paTOPHBIM 11abopaTOPHBIM
pabotam
e [loaroroBka K caye sK3aMeHa

6. DIIEKTPUUECKHI TOK e [IpopaboTka ydyeOHOTO MaTepuaa ¢ 9 MIpPOBEPKA
HCIIOJIb30BAaHUEM PECYPCOB Y4eOHO- PCIICHITT 3a/1a4,
METOUYECKOTO M MH(GOPMAITMOHHOTO YCTHBIX OHIPOC,
o0ecrieueHus TUCLUILUIHHBI HPQBCPKa
e Pemenue 3amau OTYETOB 110
e IloaroToBKa K J1a60paTOPHBIM n1abopaTOpHBIM
pabotam
e [loaroroBka K caye sK3aMeHa

7. Maruetusm e IIpopaboTka yueOHOTO MaTepuana ¢ 9 IpoBepka
UCII0JIb30BAHUEM PECYPCOB YUeOHO- PCIICHITT 3a/1a4,
METOUYECKOTO M HH(POPMAITMOHHOTO YCTHBIN OIIPOC,
obecreyeHnst TUCIUTUINHBI TpoBepka
e Perrenue 3a1aq OTHCTOB M0
e [loaroroBka k 1abOpPaTOPHBIM 1abopaTopHLIM
pabotam
e [loaroroBka K cadye sK3aMeHa

8. DmeKTpoMarHuTHO® e IIpopaboTka yueOHOTO MaTepuana ¢ 9 npoBepka

peuieHus 3aaa4,

YCTHBIH OIIpOC,
IIPOBEpKa
OTYETOB 110

71a00paTOPHBIM
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VIbSHOBCKHH rOCYy1apCTBEHHBIH YHUBEPCHTET Popuma
®-Pabouas mporpamma 1o aucuuiuinae Ousnka
paboram
e [JloaroroBka K caaue d3K3aMeHa
9. OcHoBsl poToMeTpuH, | e IIpopaboTka yueOGHOro Marepuana ¢ 8 npoBepka
reoOMETPUYIECKast MCII0JIb30BaHUEM PECYpPCOB yueOHO- pemeHus 3anad,
OIITHKA, OCHOBBI METOJMYECKOTO U HH(HOPMAITHOHHOTO YCTHBIIT ompoc,
BOJIHOBOM OIITMKHU o0ecIedeHNsl TUCIUILUINHBL IIPOBEpKA
e Pecmenue 3anau OTHETOB IIO
e IloaroToBka K 1a60PaTOPHBIM 11a00paTopHbIM
pabotam
e JloaroroBka k caade dK3aMeHa
10.KBanToBas npupoia e [IpopaboTka yueOHOTO MaTepuaia ¢ 7 npoBepka
H3JTy9ICHUA HCII0JIb30BAaHUEM PECYPCOB YUeOHO- pelIenns 3ajad,
METOINYECKOTO U MH(POPMALIMOHHOTO YCTHBII ompoc,
oOecreyeHns TUCIUILINHEL 9K3aMEH
o Pemenne 3amau
e JloaroroBka Kk ciadue DK3aMeHa
11.ATOMHBIE CTIEKTPHI, e [IpopaboTka yueOHOTO MaTepuaia ¢ 7 MpOBEPKa
MOJEIN aToMa HCIIOJIb30BAHUEM PECYPCOB YUeOHO- peuieHusA 3ana4,
METOAMYECKOT0 ¥ UH()OPMALIMOHHOTO YCTHBIH orpoc,
o0ecreYeHns TUCIUILINHEL 9K3aMCEH
e Pemenune 3amau
e JloaroroBka K caade dK3aMeHa
12.0cHOBBI KBAaHTOBOM e [IpopaboTka yueOHOTO MaTepuaia ¢ 8 MpoBepKa
buzuku HCIIOJIb30BAaHUEM PECYPCOB Y4eOHO- pemIenns 3anat,
METOUYECKOTO M MH(POPMAITMOHHOTO YCTHBIN OIIPOC,
o0ecrieueHus TUCIIUIUTHHEI 9K3aMCH
e Pemienue 3ama4
e JloaroroBka K caade dK3aMeHa
13.AromHas usnka e [IpopaboTka yueOHOro Marepuaia ¢ 7 npoBepKa
HCIIOJIb30BAaHUEM PECYPCOB Y4eOHO- PCIICHIT 3a/1a4,
METOUYECKOTO M MHPOPMAITMOHHOTO YCTHBIX OHIPOC,
o0ecrieueHus TUCLUILUIHHBI 9K3aMCH
e Pemienne 3agau
e JloaroroBka K caade 3K3aMeHa
14.51nepHas ¢uzuka e [IpopaboTka yueGHOro MaTepuaa ¢ 7 IpoBepKa

UCIIOJIb30BAaHUEM PECYPCOB y4eOHO-
METOUYECKOTO M MH(POPMAITMOHHOTO
oOecneyeHus TUCIUTLINHEI

e Pemenue 3amau

e JloaroroBka k caaue SK3aMeHa

pelIeHus 3a1ad,
YCTHBI OIpoc,
9K3aMEH

11. YYEBHO-METOAUYECKOE U TH®OPMAIIMOHHOE OBECIIEYHEHUE

JUCIHUATLTAHBI

a) Ciucok pekoMeHAyeMoil JIMTepaTyphl

OcHoBHAaA:
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1. CuByxun [.B., O0mmii kypc ¢usuku. T. |. Mexanuka. : Yueb.mocodue: [lyns By3os. /
Cuyxun /. B. - 4-e uzn., crepeor. - M. : ®U3MATIIUT, 2005. - 560 c. - ISBN 5-9221-
0225-7 - Tekcr : anekrponnsiii // DBC "Koncynbrant crymenta" @ [caitt]. - URL
-http://www.studentlibrary.ru/book/ISBN5922102257.html

2. Cuyxun /I.B., O6mwuii kypc ¢usuku. T. II. TepmoanHamuKka U MOJIEKYJsipHAs (U3MKA. :
VYue6.nmocobue: s By30B. / Cuyxus /. B. - M. : ®U3MATIIUT, 2006. - 544 c. - ISBN 5-
9221-0601-5 - Texkct : anekrpounsiii // OBC "Koncynprant crymenta" . [caiir]. - URL
‘http://www.studentlibrary.ru/book/ISBN5922106015.html

3. Kypc CuByxun [I.B., O0mmuii kypc ¢usuku. T. 3. DnekrpuuectBo : Yueb.mocodue: s
By30B. / CuByxuH /[.B. - 5-¢ u3z., crep. - M. : DUIMATIIUT, 2009. - 656 c. - ISBN 978-5-
9221-0673-3 - Tekct : anekrpounsiii // DBC "Koucymsrant crymenta" : [caiit]. - URL
‘http://www.studentlibrary.ru/book/ISBN9785922106733.html

JdonmosHuTeIbHAN:

1. Cusyxwun /.B., O6mmuii kypc ¢usuku. T. IV. Ontuka Yueb.mocoo6ue: [Ins By30B. / CuByxuH
H.B. - 3-e m3x., crepeor. - M. : ®USMATIIUT, 2002. - 792 c. - ISBN 5-9221-0228-1 -
Tekcr : snexrponnsiit // DBC "KoncynbranT crynmenta" : [caiit]. - URL
-http://www.studentlibrary.ru/book/ISBN5922102281.html

2. Jlanmay JI. ., Teopetnueckas ¢pusuka: T. III. KBaHTOBas MexaHnka (HEpEISATUBUCTCKAS
Teopus) : Yue6.moco0O.: s By3os. / Jlangay JI. /1., Jludpmmun E.M. - 5-e uza., crepeort. - M. :
OU3MATIINT, 2002. - 808 c. - ISBN 5-9221-0057-2 - TekcT : anexTpoHHblii // 9BC
"KoncynbpranT crynenra” : [caiit]. - URL
-http://www.studentlibrary.ru/book/ISBN5922100572.html

3. CuByxun /[.B., O0mmii xypc ¢u3uku. AToMHas u siaepHas ¢uszuka. Tom 5. ATomHas u
sanepHas ¢usmka : Yueb.nmocobue mus By30B / CuByxun /I. B. - 3-e m3g., crep. - M.
OU3SMATIINUT, 2008. - 784 c. - ISBN 978-5-9221-0645-0 - Tekct : 37eKTpOHHBIH // BBC
"KoHCcynapTaHT cTyneHra" : [caiiT]. - URL
-http://www.studentlibrary. ru/book/ISBN9785922106450 html

4. 3Bamaum mo obmici ¢usuke : yuebd.mocodbue mis By30B / Upomos Urops EBrenbeBuu. - 7-¢
u3a., crep. - Mocksa : BUHOM : JlabopaTtopus 3Hanui, 2007. - 431 ¢

5. Tpodumona, T. . PykoBoACTBO K pelIeHUIo 3a1a4 1o (Gpusuke : yaueOHoe mocooue s
npukiagHoro 6akanaspuara / T. U. Tpodpumosa. — 3-e uz ., ucnp. u gomn. — MoOCKBa :
WznatensctBo FOpaiit, 2019. — 265 c. — (bakanasp.[Ipuknannoit kypc). — ISBN 978-5-
9916-3429-8. — Tekcrt : anekrponnsbiii // DbC Opaiit [caiiT]. — URL: https://www.biblio-
online.ru/bcode/431054

YyeOHo-MeTOoAuYecKas:

1. ®wuzmka : 6. 1a6. paboT MO OCHOBAM MEXaHUKU, MOJICKYIIAPHON (PU3UKU U TEPMOJIUHAMUKH
ms umok. crert. / JI. A. borganosa, JI. H. Bocrperosa; Val'V, UOGDBT. - ViabsiHOBCK
:Yal'V, 2017. — Pexum nocryna:
http://lib.ulsu.ru/MegaPro/Download/MObject/910/Bogdanova.pdf

2. ®usuka : c6. 1a0. paboOT O OCHOBAM AIIEKTPUUECTBA, MAarHETU3MA U OTITUKH JUTSI HHXK. CIICIL.:
yueb.mocobue / A. C. AMOpo3zesu [u nap.]; Yal'V. - Vaesuosck :Yal'VY, 2009. - 74 c.

3. TlorpemrHocT B MH)XEHEPHBIX pacueTax : yued.-mero. nocobue / bynspckuit Cepreit
Buxtoposuu, /1. fI. Boctpenos. - YubsHosck :Yal'V, 2008. - 43 c.

CoracoBaHo:
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0) IlporpamMmmHoOe o0ecnieyeHune:

e MoitOduc CranmapTHbIN
e OC Aunbt Pabouas crannus 8

B) IIpodeccnonanbubie 6a3pl JaHHBIX, HHPOPMALMOHHO-CIIPABOYHbIE CHCTEMBbI:

1. Dy1eKTpOHHO-0MO/INOTEeYHbIe CHCTEMBbI:
IPRb0OOKS: 351eKTpOHHO-OMOIHOTEUHAsE CUCTEMa : CAlT / rpyIna KOMIaHUR
Ait ITu Ap Menua. - Capatos, [2020]. — URL: http://www.iprbookshop.ru. — Pexum
JIOCTYMA: JUIsl 3apETUCTPUP. MOJIb30BaTENEH. - TEKCT ;| AIEKTPOHHBIN.

IOPAUT : onektponHo-OGuOmmoTeunas cmcrema :© caiit / QOO
Dnekrponnoe m3aarenscTo FOPAWT. — Mocksa, [2020]. - URL: https://www.biblio-
online.ru. — Pexum gocTyma: Juis 3aperucTpup. TMoJib3oBaTeneit. - Tekcr
JEKTPOHHBIM.

KoHCyJbTAHT CTyAeHTAa : DIIEKTPOHHO-OMONHMOTEUHAs CHCTEMA |
caiit / OOO Ilonurexpecypc.— Mockga, [2020]. -
URL.: http://www.studentlibrary.ru/catalogue/switch_kit/x2019-128.html. — Pexwum
JIOCTYTA: JUIsl 3apETUCTPUP. MOJIb30BaTeNel. — TEKCT ;| AIeKTPOHHBIN.

Jlanb : snexTpoHHO-OMOMMOTeyHast cuctema : cat / OO0 OBbC Jlanb. —
Cankr- IlerepOypr, [2020]. — URL.: https://e.lanbook.com. — Pexxum moctyma: s
3apEerucTpUp. NoJib30oBaTesied. — TEKCT : AIEKTPOHHBIN.

Znanium.com :3meKTpoHHO-OMOnuoTeunas cuctema . caiitr / OO0
3uanuym. - Mocksa, [2020]. - URL: http://znanium.com. — Pexxum moctyma : ajist
3apEerucTpUp. MNOJb30BaATENEH. - TEKCT : AJEKTPOHHBIN.

ClinicalCollection : xommtekuus IS MEIWIIMHCKAX YHHBEPCHTETOB,
KIIMHUK,MEIUIMHCKUX  OMOIMOTEK /! EBSCOhost
[mopTaun]. — URL:

http://web.a.ebscohost.com/ehost/search/advanced?vid=1&sid=e3ddfb99-ala7-46dd-
abeb- 2185f3e0876a%40sessionmgr4008. — PexxumM 10CTyma @ Ijisk aBTOPH3.
MoJib3oBatesieid. — TEeKCT :3JIEKTPOHHBIN.

2.Koncyabrantllimoc [DnexkTpoHHBIA pecypc]: cnpaBouHas mpaBoBas cucrema. /000

«Kouncynprant ITmocy - Daekrpon.aan. - Mocksa :KoncynprantlIntoc, [2020].

3. ba3pl JaHHBIX IEPHOAUYECKUX U3TAHUI:

ba3a naHHBIX nepuoaAHYecKUX U3JAHUH : dTIEKTpOHHBIE XypHaisl / OO0
NBUC. - Mockga, [2020]. — URL.: https://dlib.eastview.com/browse/udb/12. — Pexxum
JOCTYIIA © JUI aBTOPH3. MOJIb30BaTeNel. — TeKCT : AIeKTPOHHBIN.

eLIBRARY.RU: Hnayuynas osnekTpoHHas OuOmuoreka . cait / OO0O
Hayunas Dnexrponnas bubmmoreka. — Mocksa, [2020]. — URL: http://elibrary.ru. —
Pexxum noctymna : st aBTOpU3. MOJIb30BaTENEN. — TEKCT : AJEKTPOHHBIN
«Grebennikon» : snekrponnas 6utbnunorexa / U] I'pebennnkoB. — Mocksa, [2020].

— URL: https://id2.action-media.ru/Personal/Products. — Pexum noctyma : mis aBTOpH3.
M0JIb30BaTeNeh. — TeKCT : JIIEKTPOHHBIM.

4. HauuoHaJbHasi JJIeKTPOHHasi OMOJMOTeKa. DJJIEKTpOHHAs OuOIMOTEKa
(denepanbHas TocynapcTBeHHas WHGOPMAIMOHHAS CUCTeMa : CallT / MUHHUCTEPCTBO KYIbTYPhI

P® ; PT'b. — Mocksa, [2020]. — URL:https://H36.pd. — Pexum noctyma : ans mosb3oBareneit
Hay4qHOH O6ubmuoTeku. — TeKcT : 3JeKTPOHHBIH.
5. SMARTImagebase Il EBSCOhost : [mopradn]. — URL:

https://ebsco.smartimagebase.com/?TOKEN=EBSCO-
1a2ff8c55aa76d8229047223a7d6dc9c&custid=s6895741. — Pesxxum noctyma : it aBTOPU3.
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noJib3oBatenei. — zo0pakeHue : AIeKTpOHHBIE.
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6. @enepajbHble HHPOPMALMOHHO-00pa30BaTeIbHbIE OPTAJIBI:

Enunoe oxkHo jgocrynma x oOpa3zoBaTelbHBIM pecypcaM : (heaepanbHbIN
noptain / yapeaurens PIAOY JITIO IPI'OIT u UT. — URL: http://window.edu.ru/. —
Texcr : 2JeKTPOHHBIN.

Poccuiickoe o0pazoBanue : ¢enepanbHbiii mopran / yupeaurens PLAOY
JIIO IPI'OIT u UT. — URL: http://www.edu.ru. — TekcT : 3JIeKTPOHHBIN.

7. Obpa3oBaTesbHble pecypebl Yal'y:

DaexkTponHasi 6udamorexka Yal'y : moayns ABUC Mera-ITPO / OO0
«Jlara Dxcopece». — URL: http:/lib.ulsu.ru/MegaPro/Web. — Pexxum moctyma : as
oJib30Baresneil HaydHol 6uOIMoTekn. — TeKCT : 3IMEKTPOHHBIM.

OopasoBareabHblii mopraa Yal'y. — URL: http://edu.ulsu.ru. — Pesxxum
JIOCTYMA : JUIsl 3apETUCTP. MOJb30BaTeNeh. — TEKCT | DIEKTPOHHBIN.

CornacoBaHo: , : <=Z-=2

P : . ST f' / 17 / J\I,; ,

el feggr TV V [iQy oty L5 | 74 /
JomkHOCTL coTpyAHMKa YATHT OHO # Hoanuck jara

e

12. MATEPUAJIBHO-TEXHUYECKOE OBECINEYEHUE JUCIUIIJINHbI

Aynutopun Uil TPOBEICHMS JIEKIMM M CEMHHAPCKUX 3aHATUH, A TPOBEACHUs
TEKYILET0 KOHTPOJI U MPOMEXYTOUYHOM aTTeCTallui, KypCOBOTO MPOEKTHUPOBAHMUS, TPYIIIOBBIX U
WHIUBUAYAIbHBIX KOHCYIbTAIUH.

AymaTOpUN YKOMIUICKTOBAaHBl CICIHAIM3UPOBAHHOW MeOeNnblo, y4eOHOM JOCKOM.
Aynutopun Uid TPOBENCHHS JEKUUNH 00OpyIOBaHbl MYJIbTUMEAUWHBIM O0OPYIOBAHHEM JUIS
MpelocTaBieHus HHpopManuu Oonpmiol ayautopuu. lloMemeHuss Uit camMOCTOSITENBHOM
paboThl OCHAIIEHBI KOMITBIOTEPHOM TEXHUKOM C BOBMOKHOCTBIO MOAKIIOUEHHUS K CETH
«HTepHer» u obecneyeHHeM JOCTyNa K JIIEKTPOHHONW HHEOOPMAalMOHHO-00pa30BaTebHOM
cpene, 3JIeKTPOHHO-OMOINOTEeUHOM cucTeme.

Jliig mpoBeieHus 1TabopaTOpHBIX paboT UMeeTcs cieayollee 000pya0BaHue:
JlaGopaTopHas ycraHoBka "Mamunaa ATByna'.

JlaboparopHas yctaHoBKa "Masatauk OGepOeka'.

JlaboparopHas yctaHOBKa "MaTreMaTH4eCKHil MasgTHUK'".

JlaboparopHas ycraHoBKa "MasTHuk MakcBesuia'.

JlaboparopHas ycraHoBKa "V3mepeHne noka3atesns aauadaTsl Bo3ayxa'.
JlaTuuk gaBiieHUs.

mpui ¢ THOKUM [UTAHTOM.

JlaGopatopHas ycraHoBKa «/3yueHre n30XopHOTro mporecca.
JlaboparopHas ycTaHOBKa «DIEKTpOCTaTUYECKasi BaHHAY.
JlaboparopHas ycraHoBKa «3yuenne 3akoHOB Kupxroday.

. JIJaboparopHas ycraHoBka "MoCT IOCTOSIHHOTO TOKa".

. MarasuH 00pa31oBbIX CONMPOTUBIECHUIA.

. CoenuHUTENBHBIE TPOBOAA.

TaHreHc-raabpBaHOMETD.

. VlcTOYHMK OCTOSIHHOTO TOKA.

. JIaboparopHas ycranoBka «L.C-koHTYp».

. I'enepaTop curHanoB CHHYCOMIATHHON U MPSIMOYTOIBHON (DOPMEI.

. Ocrumnnorpad.
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19. BoabTMmeTpHI.

20. AmnepMmeTpsl.

21. Muxpockon MBC-10.

22. IlTaHreHIUupKyIIb.

23. KommeroTtepsl co cienuanuzupoBanubiM 110.

24. PyudHoii Hacoc.

25. Jluneiika.

26. IlnockonapaiensHbie 00pa3Ibl ONTHYECKUX CTEKOIL.
27. JlabopatopHas ycrtanoBka «Ontudeckas ckambs OC-My.
28. HcTouHMKH cBeTa (JIaMIThl HAKAJIMBAHWS).

29. Biok nutaHus.

13. CHELUMAJIBHBIE YCJIOBUSA AJIS1 OBYYAIOIIUXCSA C OTPAHUYEHHBIMUT
BO3MOKHOCTAMMU 3I0POBbS

B cnydae HeoOXxoaumocTH, OOyYaromuMcs W3 4YWCIA JIMIl C OrPaHUYCHHBIMH
BO3MOXHOCTSIMU 3JIOpOBBsl (10 3asIBICHHIO OOYYarolIerocs) MOTYT MpeajaratbCcs OJHH U3
CIIEAYIONIMX BApUAHTOB BOCHPUATHS HMHPOPMAIMK C YYETOM WX HHIUBUIYATHHBIX
MCUX0(U3HUUECKUX 0COOEHHOCTEMN:

— JUIs JIUIL C HAPYILIEHUSIMU 3pEHUs: B Ie4aTHOM opMe yBeTUYeHHbBIM MpudTom; B hopme
ANIEKTPOHHOTO JOKyMEHTa; B QopMme aynuodaiina (mepeBoa y4yeOHbIX MaTepHalioB B
aynuodopmar); B medaTHoOW ¢opme Ha sA3bike bpailid; MHIUBUAYadbHBIE KOHCYJIbTALUU C
IpUBJICYEHUEM TU(DIOCYPIOTIEPEBOAUNKA; MHIUBUYATIbHBIC 33/1aHUS U KOHCYJIbTAlUH;

— A7 JUI ¢ HapyIIEHUsIMU CIyXa: B IledaTHOH Qopme; B (GOpMe 3IIEKTPOHHOTO
JOKYMEHTA; BUA€OMaTepHalIbl C CYOTUTpaMH; MHAUBUAYaJIbHbIE KOHCYJIbTALUU C NIPUBICYEHUEM
CypZIOTIEpEBOUMKA; UHANBUYaJIbHbIE 3aJaHUs U KOHCYJIbTALlUY;

— IS JUI ¢ HapyUIeHUSMH OIOPHO-[BUIATEJILHOIO amnmapara: B IedaTHOH Qopme; B
(dopMe 3NIEKTPOHHOIO JI0OKyMeHTa; B (opme ayaunodaiina; HWHAMBUIYyaIbHbIE 3aJaHUA U
KOHCYJIbTaIMH.

PaspatGoTunk " noueHt kadgenpsl U®  bormanosa JI.A.
d//'(nodnucz;) (OondcHoCm®b) (PHO)

®opma ACtpannna 28 u3z 25



	УТВЕРЖДЕНО
	Эксплуатация и обслуживание объектов добычи нефти
	ЛИСТ ИЗМЕНЕНИЙ
	Задачи освоения дисциплины:
	2. МЕСТО ДИСЦИПЛИНЫ В СТРУКТУРЕ ОПОП
	3. ПЕРЕЧЕНЬ ПЛАНИРУЕМЫХ РЕЗУЛЬТАТОВ ОБУЧЕНИЯ ПО ДИСЦИПЛИНЕ (МОДУЛЮ), СООТНЕСЕННЫХ С ПЛАНИРУЕМЫМИ РЕЗУЛЬТАТАМИ ОСВОЕНИЯ ОПОП
	4. ОБЩАЯ ТРУДОЕМКОСТЬ ДИСЦИПЛИНЫ
	4.3.Содержание дисциплины (модуля). Распределение часов по темам и видам
	5. СОДЕРЖАНИЕ ДИСЦИПЛИНЫ (МОДУЛЯ)
	Тема 2.Молекулярная физика
	Тема 3.Основы термодинамики
	Тема 4.Колебания и волны
	Тема 5.Электрическое поле.
	Тема 6. Электрический ток.
	Тема 7.Магнетизм.
	Тема 8.Электромагнитное поле, электромагнитные волны.
	Тема 9. Основы фотометрии. Законы геометрической оптики. Основы волновой оптики.
	Тема 10.Квантовая природа излучения.
	Тема 11.Атомные спектры. Модели атома.
	Тема 12.Квантовая физика.
	Тема 13.Атомная физика.
	Тема 14.Ядерная физика.
	6. ТЕМЫ ПРАКТИЧЕСКИХ И СЕМИНАРСКИХ ЗАНЯТИЙ
	Тема 6. Электрический ток
	Тема 7.Магнетизм
	Тема 8.Электромагнитное поле, электромагнитные волны
	Тема 9. Основы фотометрии. Законы геометрической оптики. Основы волновой оптики
	Тема 10.Квантовая природа излучения
	Тема 11.Атомные спектры. Модели атома
	7. ЛАБОРАТОРНЫЕ РАБОТЫ, ПРАКТИКУМЫ
	Занятие 1.
	Занятие 2.
	Занятие 3
	Тема 2.Молекулярная физика (1)
	Занятие 1. (1)
	Тема 3.Основы термодинамики (1)
	Занятие 1. (2)
	Занятие 2. (1)
	Занятие 3.
	Тема 4.Колебания и волны (1)
	Занятие 1. (3)
	Тема 5.Электрическое поле
	Занятие 1. (4)
	Тема 6. Электрический ток (1)
	Занятие 1. (5)
	Занятие 2. (2)
	Тема 7.Магнетизм (1)
	Занятие 1. (6)
	Тема 8.Электромагнитное поле, электромагнитные волны (1)
	Занятие 1. (7)
	Тема 9. Основы фотометрии. Законы геометрической оптики. Основы волновой оптики (1)
	Занятие 1. (8)
	Занятие 2. (3)
	8.  ТЕМАТИКА КУРСОВЫХ, КОНТРОЛЬНЫХ РАБОТ, РЕФЕРАТОВ
	9. ПЕРЕЧЕНЬ ВОПРОСОВ К ЭКЗАМЕНУ (ЗАЧЕТУ)
	10. САМОСТОЯТЕЛЬНАЯ РАБОТА СТУДЕНТОВ
	11. УЧЕБНО-МЕТОДИЧЕСКОЕ И ИНФОРМАЦИОННОЕ ОБЕСПЕЧЕНИЕ ДИСЦИПЛИНЫ
	Дополнительная:
	Учебно-методическая:
	б) Программное обеспечение:
	в) Профессиональные базы данных, информационно-справочные системы:
	3. Базы данных периодических изданий:
	6. Федеральные информационно-образовательные порталы:
	7. Образовательные ресурсы УлГУ:
	12. МАТЕРИАЛЬНО-ТЕХНИЧЕСКОЕ ОБЕСПЕЧЕНИЕ ДИСЦИПЛИНЫ
	13. СПЕЦИАЛЬНЫЕ УСЛОВИЯ ДЛЯ ОБУЧАЮЩИХСЯ С ОГРАНИЧЕННЫМИ ВОЗМОЖНОСТЯМИ ЗДОРОВЬЯ
	Разработчик    доцент кафедры ИФ Богданова Д.А.

