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«PaccMoTpeHa u pekoMeHI0BaHa K MCTIOJB30BaHUIO B yUeOHOM MPOIecce Ha
2019 / 2020  y4eOHbIii rOJ ¢ K3BMEHEHUSIMH (CM. JINCT H3MEHEeHHIA)»
[Iporoko:n 3aceqanust kadgenpsl pusnku ot 4 centsiops 2019 Ne 1




JIuct usMmeHeHui
Ha 2019 / 2020  yueOHBIH rOA

OO6m1as Tpy1I0€MKOCTh JUCHUIIIMHBI cocTaBiisgeT 13 3aueTHBIX eauHull, 468 yacos.
O0beM JUCUMIVIMHBI 110 BUAAM Y4eOHBbIX 3aHATHIA B aKaJleMUYeCKUX Yyacax,
nas 2019 r. nadopa.

O0BEM TUCHUIIINHBI

Bcero yacos

Ounas
dbopma oOyueHust

O0BeM JUCHUITNHBI 468
KonTakTHas pabora o0yuyarommxcsi ¢ Inpe-
noaasareJsieM (10 BUJaM ayANTOPHBIX y4e0- 182
HBIX 3aHATHII) — BCEro:

B TOM YHCIIE:

JIEKLIUA 84

nabopaTopHbIe PAOOTHI 56

MPAKTUYECKHUE 3aHATUS 42
CamocrositeabHas padora (CPC) — Bcero: 286
Buja npomexyTo4HOI aTTecCTALMH 9K3aMeH

4.1. CTpyKTypa THCHUILIMHBI

Ounoe o0yuenue 2019 rox nHadopa.

Ne Paspnen u rema Buasbl yueOnoii pa- | Popmbl Tekyme- | 3anaTua B | Dop-
n/m AUCHUTLTHHBI 00TBI, B T.4. ro AKTHBHOI M| MUpYye-
CaMOCTOSITeIbHAS | KOHTPOJIS yclle- | MHTepaK- Mble
= paboTa CTy1eHTOB, BaeMOCTH TUBHOH | KOMIIe-
§ qac. (popme, yac.| TeHUH
%] ~ .
o - .
= 8 5| B o
= s Bl 28
2 |25 ¢
L S 2 «® '“g
= SRR O a
1 2 4 5 6 7 8 9
1 Pa3nen 1. BBenenne. | 1| 2 2/0 |18 KOJUTOKBHYM 3 OIIK-1,
OIIK-2,

2 Paznen 2. ®dusmnue- 18 12/8 | 40
CKHEe OCHOBBI Mexa-

HHUKH.

2.1 | Tema 2.1 Kunemaru- | 1| 14 12/6 | 30 CobecenoBanue, 15 OIIK-1,
Ka U JUHAMUKa MaTe- TIPaKTUYECKHE OIIK-2,
pUAIBHOM TOYKH H 3aJaHus, OTdYe- OIIK-3
TBepaoro tena. [IBu- Tl 1O jnabopa-

KCHHE B HECHHEPIIHU- TOPHBIM  pabo-
QJTBHBIX CUCTEeMax TaM, KOHTPOJIb-
oTcueTa Hasi pabota




2.2 | Tema 2.2 meMeHTHI 4 0/2 10 KontponbHas OIIK-1,
PENATUBUCTCKON Me- pabota, mpakTu- OIIK-2,
XaHUKH. YyecKue 3aJaHus OIIK-3

3 Paznen 3. Mouieky- 16 14/1 | 66
JspHass ¢u3nka u 4
TEePMOUHAMHKA

3.1 | Tema 3.1. Moieky- 8 0/6 |30 CobOecenoBanue, OIIK-1,
JIAPHO-KMHETUYECKas MPaAKTUYECKHUE OIIK-2,
TEOpUs UACAIBHOIO 3a7aHusl,  KOH- OIIK-3
rasa TpoJIbHasE pabo-

Ta

3.2 | Tema 3.2. dusuue- 6 14/6 | 30 CobecenoBanue, 16 OIIK-1,
CKHE OCHOBBI TE€pPMO- MPaAKTUYECKHUE OIIK-2,
TUHAMUKHA 3aJaHus, OTdYe- OIIK-3

THl 10 J1abopa-
TOPHBIM  pabo-
TaM, KOHTPOJIb-
Has pabora

3.3 | Tema 3.3. PeanbHble 2 0/2 6 CobecenoBanue OIIK-1,
raspl, >KHJIKOCTH H OIIK-2,
TBEpJIbIC Tela OIIK-3

4 Pa3znen 4. DaexTpu- 16 12/1 | 76
YecTBO M MarHe- 6
TH3M
Tema 4.1. Dnaekrpo- 6 0/6 30 CobecenoBaHnue, OIIK-1,
CTaThKa MIPaKTUYECKHE OIIK-2,

3aJlaHusl, KOH- OIIK-3
TpoJbHas pado-
Ta, TECTOBBIC
3aaHust
Tema 4.2. IlocrosH- 2 4/2 20 CobecenoBanue, 5 OIIK-1,
HBI DJIEKTPUYECKUN NIPAaKTUYECKUe OIIK-2,
TOK 3aJlaHusl, OT4Ye- OIIK-3
TBI TI0 J1abopa-
TOPHBIM  pabo-
TaM, KOHTPOJIb-
Has paboTa
Tema 4.3. Maruur- 6 4/8 20 CobecenoBanue, 9 OIIK-1,
HOE T10JIe MIpaKTUYECKHE OIIK-2,
3aJlaHusl, OTde- OIIK-3
TBI TI0 J1abopa-
TOPHBIM  pabo-
TaM, KOHTPOJIb-
Has paboTa
Tema 4.4. Dmexrtpo- 2 4/2 6 CobecenoBanue, 3 OIIK-1,
MarHuTHOE MOoJIe MPaKTUYECKUE OIIK-2,
3aJJaHusA, OTdYe- OIIK-3

Thl 10 Jabopa-




TOPHBIM  pado-
TaM, TECTOBBIC
3aJJaHHs

Paznen 5. Koaeda- 8 2/2 36
HHS ¥ BOJIHBI
Tema 5.1. MexaHu- 4 2/2 20 CobecenoBaHue, OIIK-1,
YECKUEe U BJIEKTPO- OTUETHl M0 Jia- OIIK-2,
MarHuTHbIE KoJjeba- OOpaTOPHBIM OIIK-3
HUs paboram, KOH-
TpoJIbHasE pabo-
Ta, TpaKTHYC-
CKHE 3aJIaHUS
Tema 5.2. Yopyrue u 4 0/0 16 CobecenoBaHue, OIIK-1,
3JIEKTPOMArHUTHBIE [IPAKTUYECCKUE OIIK-2,
BOJIHBI 3aJaHus OIIK-3
Paznen 6. BosiHoBasn 16 | 12/0 |30
ONITHKA. OcHoBBI
KBAHTOBOW (pU3NKH
Tema 6.1. Bomnosas 6 8/0 |10 CobecenoBanue, OIIK-1,
OITHKA. MPAKTUYECKUE OIIK-2,
3aJaHus, oOT4e- OIIK-3
THl 10 J1abopa-
TOPHBIM  pabo-
TaMm, KOHTPOJIb-
Has pabota, Te-
CTOBBIC 3aJ1aHUS
Tema 6.2. KBa"nToBas 4 4/0 10 CobecenoBanue, OIIK-1,
IpUpoa  3JIEKTPo- MIPaKTUYECKHE OIIK-2,
MarHUTHOTO U3Ty4e- 3alaHus, OT4e- OIIK-3
HUS. TBI TI0 J1abopa-
TOPHBIM  pabo-
TaM, KOHTPOJIb-
Has paboTta
Tema 6.3. DileMeHTHI 6 0/0 |10 CobecenoBanue, OIIK-1,
KBaHTOBON MeXaHU- MPaKTUYECKHEe U OIIK-2,
KH. TECTOBBIE 3ajia- OIlK-3
HUSI, KOHTPOJIb-
Has pabora
Paznen 7. dusmka 8 20 |20
aroma. DJIeMEHTbI
siIepHOl (PU3MKH U
(puzuku JJIeMeH-
TaAPHBIX YACTHII.
Tema 7.1 DnemeHTs 6 0/0 |10 CobecenoBanue, OIIK-1,
¢u3uku atoma NPAaKTUYECKUE OIIK-2,
3aaHus,  KOH- OIIK-3

TpoJbHas pado-
Ta,




Tema 7.2. Dnements! | 4| 2 2/0 10 CobOecenoBanue, OIIK-1,
¢u3MKH ~ aTOMHOTO MIPaKTUYECKHE OIIK-2,
sapa U (QU3UKHA dJie- 3aJJaHusA, OTdYe- OIIK-3
MEHTapHbIX YaCTHII. Thl 1O Jjabopa-
TOPHBIM  pado-
Tam, pedepar
UTOroO 84 |56/ |286 56
42
Hroro c¢ yuyérom Tpynosa-
TPAT NP MOATOTOBKE U C/1a- 468
ye IK3aMeHa
4.3.2. TlpakTHuecKue 3aHATHS
Ne| Ne pazngena TeMaTuKa NPAKTHYECKUX 3AHATHI dopma dopmupye-
/11 | AU CHMILTTHHBI NpoOBeIeHHUs Mble
KOMIeTeHIHH
1 21 Kunematuka mnoctynatenbHoro u Bpama-| [Ipaktudeckoe OIIK-1
: ' TEJIILHOTO JTBUYKCHUS 3aHATHE
2 21 JMHamMuKa noCTynaTeJabHOrO IBUAKEHHUS [IpakTnueckoe OIIK-1
' 3aHSTHE
3 21 JvnHamuKa BpanaTeabHOrO IBUKEHUS [IpakTnueckoe OIIK-1
' 3aHSTHE
[TpakTryeckoe I1K-1
4 2.1 3aKoHBI COXpaHEHHS B MeXaHUKe (4 Jaca) p ©
3aHATHE
ITpakTueckoe OIIK-1
5 2.1 ®PusnuecKue OCHOBBI MEXaHUKH 3aHsTHE (KOH- OIIK-3
TpOJIbHAs paboTa)
ITpakTrueckoe OIIK-1
6 2.2 Onementsl CTO 3aHsATHE (KOH- OIIK-3
TpoJIbHas paboTa)
7 31 OcnoBHoe ypaBHenne MKT nneansaoro [IpakTueckoe OIIK-1
' rasa 3aHATHE
8 ITpakTueckoe OIIK-1
3.1 3aKOHBI pacHpe/IeleHNs] Fa30BbIX MOJIEKYJI
3aHATHE
ITpakTueckoe OIIK-1
9 3.1 OcHoBbl MKT 3aHsITHE (KOH- OIlK-3
TpoJibHas paboTa)
10 3.7 dusndeckast KHHETHUKA B UIcaILHOM rase [IpakTrueckoe OIIK-1
' 3aHATHE
ITpakTrueckoe OIIK-1
11 3.2 OCHOBBI TEpPMOJIMHAMUKH. 3aHsTHE (KOH- OIIK-3
TpoJibHas paboTa)
12 41 Pacuer xapakrepuctuk snexrpocratuuecko-| IIpakruueckoe OIIK-1
' I'o I0JA 3aHATHE
13 41 IIpoBOTHUKM M AMDIIEKTPUKHU B AekTpudue-| [IpakTuueckoe OIIK-1
' CKOM I10JI€ 3aHATHE
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[TpakTnueckoe OIIK-1
14 4.1 DIIEKTPOCTaTHKA. 3aHsTHE (KOH- OIIK-3
TpOJIbHAS paboTa)
3aKkOHBI MMOCTOSHHOTO ToKa. Pa3BerBiennble| IIpakTuueckoe OIIK-1
15 4.2
nenu. [IpaBuna Kupxroda. 3aHsTHE
[TpakTnueckoe OIIK-1
16 4.2 [TocTosIHHBII TOK. 3aHsTHE (KOH- OIIK-3
TpOJIbHASI paboTa)
17 4.3 MarnuTtHoe 1nose Toka Hpaxrueckoe OIK-1
3aHSITHE
JleiicTBE MarHMTHOTO IOJIS HAa TOKM UM 3a-| [IpakTthueckoe OIIK-1
18 43 pAAbI 3aHATUE
19 4.4 DeKTpOMarHuTHast UHIYKITUS IIpaxTiaeckoe OIK-1
3aHSTHE
[IpakTuueckoe OIlK-1
20 43,44 | DIEKTPOMArHETU3M. 3aHsATHE (KOH- OIIK-3
TpOJIbHAs paboTa)
21 51 KoneGanms IIpakTrueckoe OIIK-1
3aHSTHE




1. et ocBOEHUS AU CIUNIUHBI

[lenbto OCBOEHHUS NUCUUIUIMHBI «PH3HKa» sBIsAETCA (POPMUPOBAHUE y CTY-
JICHTOB COBPEMEHHOI'O IPEACTaBICHUS O (PU3NYECKON KapTHMHE MHpa, CO3/IaHUE
0a3bl 3HAHUW IJI1 U3YyYEHHUs CHELUUATIbHBIX TUCUUILUINH, HABBIKOB MCIOJIb30BAHUS
OCHOBHBIX 3aKOHOB (PM3MKH B TOCJIEAYIOLIEN NMpo(hecCHOHATBHON AESITENbHOCTH.
OCHOBHBIMM 3aJauaMH AUCUUIUIMHBI «DU3UKa» SBISIOTCS: U3YYEHHE 3aKOHOB
OKpY’KaIOIlIer0o MUpa B UX B3aUMOCBSI3HU; OBIafeHHE (HyHIaMEHTaIbHBIMU MPUH-
oUIamMM M METOAAMM pElIeHHs Hay4YHO-TEXHUYECKUX 3anay; (OpMHUpOBaHHE
HABBIKOB MO MPUMEHEHUIO MOJIOKEHUN (PYyHIaMEHTAIbHON (PU3UKU K TPAMOTHOMY
HAay4YHOMY aHaJIU3y CUTYallui, C KOTOPBIMU IIPUXOAUTCS CTAJIIKUBATHCS BBIITYCKHHU-
KY; OCBOEHUE OCHOBHBIX (PM3NYECKUX TEOPHUH, MO3BOJSAIOUIMX OMUCAThH SBJICHUS B
IpUPOAE, U TMPENEOB NPUMEHUMOCTH 3TUX TEOpHM ISl pemeHus npodeccuo-
HaJIbHBIX 337a4; (OPMUPOBAHUE y CTYJEHTOB OCHOB €CTECTBEHHOHAYUYHOUH KapTH-
Hbl MHpa; O3HAKOMJIEHHUE CTYJCHTOB C UCTOPHUEN M JIOTUKOW Pa3BUTHS (PUBHKU U
OCHOBHBIX €€ OTKPBITH.

JlucuuniauHa u3y4yaeTcs BCEeMH CTyIE€HTaMH, 00y4YaroUIMMHUCS 110 MporpamMmme

MOATOTOBKHU OaKaJlaBpOB Ha OKEAHOJIOTUYECKOM (haKyJIbTETe.

2. MecTo AMCHUILINHBI B CTPYKTYPe OCHOBHOI npodeccHoHanbHOI 00pa3oBaTe/IbHOI
MPOrpamMMmsl

YuebHast nuciuminHa «Pusukay (mmdp b1.5.07) peanusyercs B pamkax da-
3060t yacmu bnoxa 1 "Jlucuuruabl (MOIyNn)" MporpaMMbl MOJTOTOBKH Oaka-
naBpa. JlucuuruiMHa sBIsieTca 00sA3aTeNIbHOM JIJIsl U3yYEHUs CTYJEHTaMu, BHE 3a-
BUCHMOCTH OT OCBaUBAeMOT0 MPOUIst TPOrpaMMbI MMOATOTOBKU OakanaBpa.

VYyebnas gucuuminHa «®dusuka» Oa3upyeTcss Ha Y4YEOHBIX IUCHUILIMHAX,

MPUBEJICHHBIX B TaOJIUIIC.



ObecneunBaronme Bxoanbie TpeboBaHuS

y4eOHbIE TUCITHU-

3HaTb YMETH BJIaACTb
IIJIMHBI

OcHoBHEBIE 3aKOHBI
(GU3MKH  MIKOJBHOTO
Kypca: byHIameH-
TaJIbHBIC HOHSATHS, | IPUMEHATh  3HAHHA
3aKOHBI M  TEOpuH | N0 (U3UKE JUIA pe-
KJIACCUYECKOM  (pU3HU-| MIEHUS THUMOBBIX (u-
K{, QU3MYECKYIO CYII-| 3MYEeCKUX 33134
HOCTh

HOPUPOIHBIX TPOIEC-
COB

HaBBIKAMHU pabOTHI C U3Me-
pUTEIbHBIMU TPUOOpaMU U
IIPOBEACHUS U3MEPEHUN

duzuka

OCHOBHBIC MaTeMa-
TUYECKHE TIOHATHS U
(baKThbI, TO3BOJISIFO-
1€ TPOU3BOIUTH
npeoOpazoBaHus,
BBIUMCIICHUS, PEIie- | BBIMOJHATH PACUeThI
Maremaruka HUS YpaBHEHUI U He- | U BBIYUCIICHHUS TIPH
paBeHCTB, anredpan- | pemieHu  3a1a4
YEeCKHE U TPUTOHO-
MeTpUYecKue QyHK-
I[UH, TIOHSATHUE MTPOU3-
BOJIHOW U MHTETpajia

byHKIIMU

HaBBIKAMHU pabOTHI Ha
KaJIbKYJISTOpE

Hucuunnmnna «Pusnkay it npoQuiisi MOATOTOBKA «ABHALIMOHHAS METEOPO-
Jorus» sBisieTcss 0a30BOM JiI OCBOCHMSI JUCHUIUIMH: «®Pusnka armochepbiy,
«Puzuka oxeaHay, «Pu3uka BOJ CyHIMN», «IDIEKTPOTEXHUKA M IIIEKTPOHUKAY,
«Metozpl U cpecTBa THAPOMETEOPOJIOTUYECKUX U3MEPEHU», « uapoMexaHuKay,
«['eousukarn, «MexaHuKa XUIKOCTH U Traza», «Kocmuueckas mereoposiorus,
«ABHALMOHHAs METEOPOJIOTUs», «I MAPOAMHAMUYECKOE MOJAEIUPOBAHUE aTMO-
chepHBIX MPOLECCOBY, «3eMJIsl Kak IiaHeTay, «HeOnaronpusTHele U OMacHbIE SB-

JICHUA IIOIroAbD», «CHYTHI/IKOBLIC Ha6J'HOI[eHI/I$I OITACHBIX SIBJICHUM IIPpUPOABID».
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3. Komnerenuuu o0y4yaromerocsi, opmMmupyembie B pe3yJibTaTe 0CBOCHHUS JUCHUILIIHHbI

[Ipouiecc M3yuyeHUs TUCHUILUIMHBI HaIpaBieH Ha (OPMUPOBAHUE CIIEIYIOUIUX

KOMITETEHIIHM:
Kon Komnerenuus
KOMIIeTeHIIHH
OIIK-1 CIIOCOOHOCTH IIPEJICTaBUTh COBPEMEHHYIO KapTHHY MUpa Ha OCHOBE 3Ha-

HUH OCHOBHBIX HOJ'IO)KCHHfI, 3aKOHOB U METOJ0B €CTCCTBCHHBIX HAYK, (1)I/I3I/I-
KU U MaTCMaTHuKU

OIIK-2 CIIOCOOHOCTH K MPOBEACHUIO U3MEPEHUN U HAONIOJACHUN, COCTABICHUIO
OIMHMCAHUs TTPOBOAMMEBIX HCCIICIOBAaHUH, MOATOTOBKE JAHHBIX JJIS COCTaBIIe-
HUSl 0030pOB, OTYETOB M HAYYHBIX MYOJIHMKAIMWA, COCTABJICHUIO OTYETa MO
BBITTOJIHEHHOMY 3aJIaHUI0, YYaCTHIO U BHEAPEHUIO PE3YJIbTATOB HCCIIEI0BA-
HUH U pa3pabOTOK

OIIK-3 CIIOCOOHOCTh aHAJIM3UPOBATh U UHTEPIIPETUPOBATDH JAHHBIE HATYPHBIX U
71a00paTOPHBIX HAOJIIOAEHUH, TEOPETUYECKUX PACUETOB U MOAEIUPOBAHUS

B pesynbrare ocBOCHHSI KOMIETEHIMI B paMKax JTUCHUILTHHBI «Du3nka» o0yya-
IOIUNCS M0JI7KE€H 3HATD!

— OCHOBHBIC (DM3MUYECKHE SBIICHWS M OCHOBHBIC 3aKOHBI (DM3WKHW; TPAHUIBI UX
MPUMEHUMOCTH, IPUMEHEHUE 3aKOHOB B BAKHEHIITNX MPAKTHUECKUX MMPUITIOKEHUSX;

— OCHOBHBIC (pM3UUYECKHUE BEIMYUHBI U (PU3NUECKUE KOHCTAHTHI, UX OMPE/CIICHHE,
CMBICII, CIOCOOBI U €TUHUIIBI KX U3MEPEHUS

— OCHOBHBIC TOHSATHSA, 3aKOHBI M MOJIETTH MEXaHUKHU, TEPMOJMHAMHUKHU, TEOPUU
BOJTH, TUAPOJUHAMUKH, TYPOYJICHTHOCTH B JKHUIKOCTSX; AJIEKTPOMArHUTHOTO H3ITY-
YEHUS; DJIEKTPOMAarHeTu3Ma, ONTUKA U aTOMHOUN (PU3UKH,

— ¢hyHIaMEHTATbHBIC (PU3UYECKUE OTBITHI U UX POJIh B Pa3BUTHUU HAYKU;

— Ha3HAYCHWE W MPUHIIUIIBI JEHCTBUSA BAXKHEUIINX (HU3HUUECKUX TPUOOPOB.

bakanaBp nomKeH yMeTh:

— UCTOJIKOBBIBATh CMBICIT (PU3NUECKHUX BEIMYUH U TIOHSTHA;

— 3aMUChIBATh ypaBHEHUS i pusndeckux BeanunH B cucteme CU;

— pelaTh TUMIOBBIC pACUCTHBIC 3a/1a4H,;

— OOBSCHUTH OCHOBHBIC HAOJIOJJa€MbIC TIPUPOJHBIC U TEXHOTCHHBIC SIBICHHS U
s dexTrl ¢ mo3unuii GyHIaMEHTATBHBIX ((U3UIECKUX B3aUMOICHCTBUIA;

— paboTtath ¢ mpudbopaMu U 000PYTOBaHHEM COBPEMEHHOU Pu3znueckoi gabopa-
TOpUH;

— WCIOJIb30BaTh PA3JMYHbIE METOAUKH (DU3UYECKUX H3MEpEeHUud u 00pabdoTKu
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IKCIIEPUMEHTATBLHBIX JaHHBIX;

— HCIOJB30BaTh METO/BI aJICKBATHOTO (PM3UUYECKOTO M MATEMAaTHYECKOTO MOje-
JUPOBAHUS, & TaKKE€ MPUMEHATh METOIbl (U3UKO-MAaTEMATHUECKOTO aHaliu3a K pe-
IICHUIO0 KOHKPETHBIX €CTECTBEHHOHAYYHBIX M TEXHUYECKHUX TTPOOIIEM.

bakanaBp nomKkeH BJaaJeTh HABBIKAMM:

— HWCIOJIb30BaHUsI OCHOBHBIX 00IIe(pH3NUEeCKNX 3aKOHOB W MPHUHIIUIIOB B BaK-
HEUIINX MPAKTUYECKUX MPIIOKCHUSAX;

— MPUMEHECHHSI OCHOBHBIX METOIOB (PM3MKO-MaTEeMaTHYECKOTO aHalu3a JJisl pe-
IIICHUST €CTECTBEHHOHAYYHBIX 3a/1a4;

— TIPaBUJIILHOM JKCIUIyaTalli OCHOBHBIX MPUOOPOB U 0OOPYIOBAHHS COBPEMECH-
HOU (u3nueckoi Jabopatopuu;

— 00pabOTKM ¥ HHTEPIIPETUPOBAHUS PE3YIHTATOB KCIIEPHUMEHTA,

— HCIIOJIb30BAaHUSA METOJIOB (PU3NYECKOTO MOJICIMPOBAHUS B WHKEHEPHOU MpaK-

THKC.

Hepeqeﬂb IVIAHUPYEMBIX Pe3yjJabTaTOB Oﬁy‘IEHI/IH AUCHHUIIJINHE, COOTHECCHHbIX C IIJIAHH-

pyemMbiMH pe3yJbTaTamu ocsoenusi OITOII

OIIK-1: cmocoOHOCTH NPEACTABUTH COBPEMEHHYI0 KAPTHHY MMPA HAa OCHOBE 3HAHHUI OC-
HOBHBIX I10JI0K€HMIi, 3aKOHOB M METO/10B €CTECTBEHHBIX HAYK, (PU3MKH M MAaTEeMaTUKH
3HaTh:

VYposens 1 OCHOBHbIE (IM3UYECKHE BEIUYMHBI U (PU3NYECKHE KOHCTAHTHI, HUX

OlpeJieNIeHue, CMBICI, CIIOCOOBI U €MHHIIBI UX U3MEPEHUS;
YpoBens 2 CYITHOCTb (DU3MYECKUX SIBJICHUH 1 ONMMCHIBAIOUINX UX 3aKOHOB;
Yposens 3 (GyHIaMeHTaJIbHbIE 3aKOHBI MPUPOJbl U OCHOBHbIE (PU3HUECKUE 3aKO-
HbI B 00JIJACTH MEXaHUKH, TEPMOJIMHAMUKH, DJIEKTPUUECTBA U MArHETU3MA,
ONTUKU M aTOMHOM (DUBHKH.
Ymersb:

Yposens | pelaTh TUIIOBBIE PACYETHBIC 3a/1a4H;

YpoBeHs 2 CaMOCTOSITEJILHO paboTaTh ¢ yueOHOM U HAYYHOM JIUTEpaTypOii;

VYposens 3 OOBSICHUTH OCHOBHBIE HaOIIOJaeMble MPUPOJHBIE U TEXHOTE€HHBIE SIB-

aenus U 3pdexTsl ¢ nmo3uuuil GyHAAMEHTAIBHBIX (U3NYECKUX B3aUMO-
JICHCTBH.
Baajgern:
Yposens 1 OCHOBHBIMHM METOJIAMU U IPUEMaMH pelieHus: GU3NYecKux 3a/ay;
Yposens 2 HaBbIKAMHU CaMOCTOSTEIbHON paboThl ¢ HHPOPMAIIMOHHBIMU pecypca-
MU;

Yposens 3 HaBbIKAMU MPAKTUYECKOT0 MPUMEHEHUS 3aKOHOB (PU3UKHU.

OIIK-2: cnocoO0HOCTh K NMPOBEJICHNI0O U3MEpPEeHNH W HAOJI0JeHNii, COCTABJICHHUIO OIHU-
CaHUsl NPOBOAUMBIX MCCJIEJOBAHNI, MOATr0OTOBKE JaHHBIX /ISl COCTABJIeHHUs 0030pOB, OTYe-
TOB M HAYYHBIX IyOJIMKaUH, COCTABJICHHIO 0TYETA 110 BHINOJHEHHOMY 3a1aHUI0, YYACTHIO
U BHEJIPEHHMIO Pe3y/IbTATOB HCCJIeI0BAHMI U pa3padoToK
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3HaTh:

VYposens 1 XOJ BBINIOJHEHUA J1Ta0OpaTOpHON paboThl, CrOCOObl 00pabOTKU U
(G opMBbl IpeACTaBIECHUS OITYYEHHBIX PE3yJIbTATOB,;

Yposens 2 Ha3HAYEHUE W MPUHIMILI JeHCTBUS BaKHEHIINX (PU3MUECKUX MPUOO-
POB;

Yposens 3 OCHOBHBIE METO/IbI M IPUEMbI IIPOBEICHHSI (PHU3NUECKOTO IKCIIEPUMEH-
Ta, c10co0bl 00Pa0OTKH IKCIEPUMEHTAIbHBIX JAHHBIX;

YMerh:

VYposens | TE€XHUYECKHU I'PAaMOTHO BBIIIOJIHATh (PU3MUECKUI IKCIIEPUMEHT;

IPUMEHATH (PU3MUYECKHE 3aKOHBI K PELICHUIO 33]1ay;
Yposens 2 IPOBOJUTH OLEHKY MOTPEIIHOCTH M3MEPEHHH, MPaBHUILHO O0()OPMUTH

OTYET 110 JJA0OPaTOPHOU padoTe;
MPAaBUIILHO O(DOPMHTH perieHue PU3NISCKOM 3a/1a4H,

VYposens 3 OOBSCHATH OCHOBHBIE pE3yNbTaThl (U3UYECKOTO SKCIIEPUMEHTA,
000011aTh pe3yNIbTATHI B BUJIC BEIBOJIOB,

Baagern:

Yposens | OCHOBHBIMH IPHEMaMHU 00pabOTKH SKCIIEPUMEHTAILHBIX JAaHHBIX;
YpoBeHs 2 HaBBIKAMU I10 COCTABJIEHMIO OTYETOB O IPOBOJUMBIX UCCIIEAOBAHUSIX;
Yposens 3 croco0amMu M3JI0KEHHsI MH(OPMAIMH MOCPEICTBOM YCTHOW U MHUCH-

MEHHOU peuH;

OIIK-3: cnoco0HOCTh AHAJIM3UPOBATH U MHTEPNPETHPOBATH JIAHHbIE HATYPHBIX M Ja-
0opaTOPHBIX HAGJIIOIEHUI, TEOPETHYECKUX PACYETOB M MOIEJIMPOBAHUS

3HaTh:

VYposens 1 OCHOBHbBIE HCTOYHMKM HH(OpPMALMKM MO JUCUUIUIMHE: Y4EOHUKH,
CIPAaBOYHHUKH, HAYYHYIO JIUTEPATYPY;

Yposens 2 OCHOBHBIE METO/Ibl U PUEMBI ITPOBEIEHUS (PU3NUECKOTO IKCIIEPUMEH-
Ta, U 3JIEMEHTapHbIe cI0cO0bl 00PA0OTKH HIKCHIEPUMEHTANIBHBIX JIaHHBIX;

Yposens 3 OOBSACHATh OCHOBHBIE pE3yJbTaThl (U3NYECKOTO SKCIIEPUMEHTA,

0000111aTh pe3yabTaThl B BUJIE BHIBOJIOB,;
MPUMEHSTh (U3NYECKUE 3aKOHBI K aHAJIM3Yy HanboJjiee BaXKHBIX 4acT-
HBIX CJIy4aeB U INPOCTEHIINX 3a/1ay;

Ymersn:
VYposens 1 aHAJM3UPOBaTh U CHCTEMATHU3UPOBATH MaTepuan JIEKIHUH, BBIICIATH
TJIABHOE M 3aHOCHUTH B TETPAJlb, IEIaTh BBIBOJBI 10 JICKITHUH;
pelaTh TUIIOBBIE PAaCUETHBIC 3a/1aUH;
pabortarh ¢ mpubopamMu U 0OOPYAOBAHHUEM COBPEMEHHOUN (U3MUECKOM
n1abopaTopuu;
Yposens 2 CaMOCTOSITENIbHO paboTaTh C Y4eOHOM M HaydyHOH JMTepaTypoi
(HaxXOAUTh B MEUYATHBIX M 3JICKTPOHHBIX M3JaHUSX, HHTCPHETEC M JPYTHX
HMCTOYHHMKAX MaTepual 1Mo TeMme JIOoKiIana, pedepara, KOHTPOILHON pado-
ThI);
VYposens 3 OOBSICHUTh OCHOBHBIE HaOII0/IaeMble IPUPOIHBIE U TEXHOTCHHBIE SB-
neHust U 3QPexTsl ¢ No3UIUNA (yHIAMEHTATbHBIX (PU3NYECKHX B3aUMO-
JICUCTBUM.
Baaners:
VYposens 1 HaBBIKAMU HCIIOJIb30BAaHMsI MTOJYYEHHON MH(pOpMalUK TpHU MOATOTOB-
Ke K c/1ade dKk3aMeHa, BeimoHeHus: KP, s Hanmcanust pedepatos,
YposeHs 2 HaBBIKAMU MPABUIILHON JKCIUTyaTallid OCHOBHBIX MPUOOPOB U 060py-
JIOBaHMsI COBpEMEHHOM (u3n4YecKoil 1abopaTopuy;
VYposens 3 HaBBIKAMU aHAJIM3a U MHTEPIIPETUPOBAHUS PE3yIbTaTOB IKCIEPUMEH-

TAJIBHBIX U TCOPETUYCCKUX I/ICCJ'IG)IOBaHI/II\/’I;
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CooTBeTcTBHE YPOBHEH 0CBOCHHMS KOMIIETCHIINH IVIAHUPYEMbIM
pe3yJbTaTaM 00y4eHusl H KPUTEPUSIM UX OLleHMBAHUS

Oran OCHOBHBIC IPU3HAKH MPOSIBICHHS KOMITETCHIIHHU (JICCKPHIITOPHOE OTMCAHUE YPOBHS)
(YpoBeHB) 1. 2. 3. 4. 5.
OCBOCHUS
KOMIIETCHIINH
1260 ODHCHTH CriocoOeH BbIACTUTH Oc- | Bnageer ocHoBHBIMU HaBhI- | CriocoOeH 1aTh coo-
P PY" | Hompre WJIeH TEKCTa, pa- | KaMu pabOThI ¢ HICTOYHUKA- | CTBCHHYIO KPHTHUCCKYIO
HE BIAJEET | €TCS B TPMHHOJIO- . .
00TaeT ¢ KPUTUYCCKOW | MH M KDUTHYECKOU JIUTEpa- | OLEHKY H3y4aeMoro
THH U COZIEPKAHUHI M N
JIUTEPaTypOr Typoi Marepuraia
y | Crioco0eH mokasars oc- CriocoOeH peICTaBUTh MoskeT cooTHeCTH oc-
POBCHDL 1 HE BBIJEIISCT OC- | HOBHYIO HJICIO B Pa3BUTHU | KIIFOYEBYIO IpOOJeMy B €€ | HOBHBIC UJEHU C COBpE-
(MHHHMAIIBHBIN ) HE yMeeT
HOBHBIE HJICH CBSI3U C IPYTHUMU TIpolLiecca- | MEHHBIMHU MpoOIeMaMu
MH
3Haet ocHOBHbIC padoure | [loHmMaet cnenuduky oc- CrniocoOeH BBIICITHTH
He 3HaeT JIOMTYCKAaeT TPyObIe | KaTeropHu, OJJHAKO HE | HOBHBIX paOOYHX KAaTETOPUl |XapaKTepPHbI aBTOPCKHUN
OmMOKH OPUCHTHPYETCS B UX CIIC- TTOJTXOT
muduke
Brnaneer npuemamu norc- | CBoOogHO m3naraet Mare- | CrmocoOeH cpaBHUBATh
IUIOXO OPUEHTHPY- | Ka M CUCTEMAaTU3aluI, HO | pPHaJl, OMHAKO HE JEMOH- | KOHIEIIINH, apTyMEHTH-
HE BJIaJeeT | eTCS B TEPMHUHOJIO- | HE CIOCOOEH CBOOOIHO | CTPHPYET HAaBBIKOB CPaBHE- | POBAHHO M3JIaraeT MaTe-
THH U COZIEPKAHUHI H3JI0KUTH MaTepua HUSI OCHOBHBIX HJICH U KOH- puan
HEIIHH
YpoBens 2 BBLICIIAET OCHOB Brizensier KOHKpeTHYIO Cnoco0eH BBIIEIUTE U ApryMeHTHpPOBAHHO
(6a30Bbiit) mpoOJIeMy, OJHAKO H3- CPaBHHUTH KOHIICIIIUH, HO MIPOBOJTUT CPABHEHHE
HE yMeeT HBIC HJICH, HO HE N N
BT IpOGIIEM JIUIIHE YIPOUIAET €€  |HUCIIBITHIBAET CIOKHOCTH C WX |KOHIEIIUH MO 3a1aHHOH
P MIPaKTUYECKON MPUBSI3KON npobiaeMaTHKe
MoXeT H3TI0)KUTh OCHOB- | 3HAET OCHOBHBIC OTIIHYHS Crioco0OcH BBIICTHUTH
He 3HaeT JIOITyCKAaeT MHOTO | HBIE paboyne KaTeropuu KOHLICTILIWI B 33IaHHOM | cHenu(UKy KOHLIEIIUI
Q1117 (0] 3 mpoOJIeMHOM 00IacTH B 3a/IaHHO# TPOOIEMHOI
obnacTu
B 00mmux uepTax moHu- Buaut uCTOYHUKH COBpeE- CrniocoGeH rpaMOTHO
opuertHpyeTcs 5 | MACT OCHOBHYIO HIEIO, MEHHBIX IPoOJIeM B 33/1aH- | 0OOCHOBATh COOCTBEH-
P py OJIHAKO IIOXO CBSA3BIBA- | HOM OOJACTH aHANM3a, BJa- | HYIO HO3UIUIO OTHOCH-
HE BJIaJIceT | TCPMHHOJIOTHH U .
P — T ee C CYIIECTBYIOIEH | IeeT MOAX0IaMHt K HX Pelle- | TEILHO PEICHUsI COBpe-
P po0IeMaTHKON HUIO MEHHBIX ITPOOJIEM B
3aJaHHOM 00JaCTH
Mo2eT MOHATh MPaKTH- BeisiBiisier ocHoBaHus 3a- | CBOOOIHO OPHEHTHPYET-
YeCKOe Ha3HAUCHUE OC- JTAHHO 00JIaCTH aHAlK3a, | Cs B 3aJaHHOM 00JIacTH
VposeHs 3 BBIJIENISIET OCHOB- .
. HOBHOM MJICH, HO 3aTPy/- | MOHMMAET ¢e MPaKTHICCKyo | aHaim3a. [loHumaeT ee
(TIPOABHHYTBIA) HBIC UJIEH, HO HE
HE yMeeT BHLUAT X B pa3BH HSETCS BBISIBUTH €€ OCHO- | IEHHOCTB, OJHAKO HCITBITHI- | OCHOBaHHS U yMEET
- p BaHUS BaeT 3aTPYIHEHHS B ONHCA- | BBIICIUTH MMPAKTHIECCKOE
HUH CJIOKHBIX OOBEKTOB 3HauYCHHE 3aJJaHHOH 00-
aHaJm3a JIACTH
CriocoOeH U3II0KUTh 0C- | 3HAET OCHOBHOE COJIEP- MoXeT 1aTh KpUTH-
JIOITyCKaeT OMNOKN o
S — HOBHOE COJICP’KaHUE CO- JKaHHE COBPEMEHHBIX YEeCKHUU aHaJIU3 CO-
HE 3HaeT P BPEMCHHBIX HAYUHBIX  |HAYYHBIX UJIeH B paboueit BPEMEHHBIM IPO-

paboueii obmacTi
aHanM3a

uzaeit B padbodeit odnactu
aHAIIM3a

00J1acTH aHaIu3a, Croco-
O€H MX COIOCTaBUTh

OyieMaM B 3aaHHOI
o0nacTy aHaIu3a

Kpurepun onenku pesynapratoB o0yueHus aucuuminie ®M3UKA npu nosene-

HUM TEKYIIEr0 KOHTPOJS YCIEBAaEMOCTHM M IPOMEXKYTOUHOM aTTecTaluu o0ydaro-

IIUXCSI TPUBEACHBI B TPHIOKEHUH K Yy4deOHOW mporpamme «DoHA OIEHOYHBIX

cpeact no aucuuruinae OU3NKA»

4. CTpyKTypa H coJep:KaHue TUCHHIIMHBI
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OO6mmast Tpy10€MKOCTh TUCITUTIINHBI cocTaBisieT 13 3aueTHbIX equnuil, 468 dacos.

O0beM JUCUMIVIMHBI 10 BUAAM YUeOHBIX 3aHATHIA B aKaJleMUYeCKUX Yacax

2016, 2017, 2018 r.H.

O0BLEM THCHUILINHBI

Bcero uacos

Ounast popma 00ydeHUs

O0masi TPpyaoéMKOCTH IMCIHU-

IJIMHBI 468
KonTakTHas padora o0yuaro-
LIUXCHA ¢ IpenoaapareieM (1o 278
BUJAM ayJUTOPHBIX y4eOHBIX 3a-
HSTHIA) — BCETO:
B TOM YHUCIIE!
JEKIUH 132
nabopaTopHbIE PaOOTHI 82
PAKTUYECKHUE 3aHSTUS 64
CamocrosiTesibHas padora 190
(CPC) — Bcero:
Buja npomexyTo4yHoit aTrTecra- JK3aMeH

U

4.1. CTpyKTypa AUCHMILIUHBI

Ne Pazgen u tema Buabl yueOHoit pa- DopMbI 3ansaTusa B Dop-
n/m M CIUILINHbBI 0O0TBI, B T.4. TeKYIIEero AKTHBHOI U | MHpYye-
CaMOCTOSITEIbHAS KOHTPOJIsA HHTEpaK- Mble
= padoTa CTyIeHTOB, | yCIIeBaeMOCTH THBHOM KOMIIe-
§ qac. (¢opme, yac. | TeHUHH
%] ~ .
© = SE | e
= o = v S
= o' X S g
b ERRECR:
= BB | O a
1 2 4 5 6 7 8 9
1 Paznen 1. BBenenne. | 1| 2 6/0 6 KOJUIOKBHYM 3 OIIK-1,
OIIK-2,

2 Paznen 2. dusuue- 24 30/12 | 42
CKHEe OCHOBBI Mexa-

HHKH.

2.1 | Tema 2.1 Kunematuka | 1| 18 30/10 |40 Co0Oecenosa- 15 OIIK-1,
U JUHAMUKA MaTepu- HHE, IIPAKTH- OIIK-2,
QIBHON TOYKHU W TBEp- YecKue  3ajia- OIlK-3
J0Tr0 Tena. JIBKEeHHE HHSI, OTYCTHI
B HEHHEPIMAIbHBIX o Jyaboparop-
cHUCTeMax OTcueTa HBIM paboTam,

KOHTPOJIbHAsS
pabota

2.2 | Tema 2.2 Dnemenrs! | 1| 6 0/2 2 Kontponbnas OIIK-1,
PENATUBUCTCKON  Me- pabora, mpak- OIIK-2,
XaHHUKHU. THYECKHE 3a- OIIK-3
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IaHUSs

3 Pasznen 3. MoJeky- 30 14/16 | 36
JspHass (QuU3MKa H
TEePMOIUHAMHKA
3.1 | Tema 3.1. Moueky- 10 0/6 6 CobecenoBa- OIIK-1,
JIIPHO-KUHETUYECKas HHE, IIPaKTU- OIIK-2,
TEOpUs  UJICAJIbHOTO qyecKkue 3aja- OIIK-3
rasa HHS, KOH-
TpPOJIbHAsT  pa-
oota
3.2 | Tema 3.2. ®usuuye- 12 14/8 20 Cobecenoba- 16 OIIK-1,
CKHE OCHOBBI TEpMO- HUE, TPaKTU- OIIK-2,
TUHAMUKHA qyecKkue 3aja- OIIK-3
HHS, OTYCTHI
no jgadopaTtop-
HbIM paboTawm,
KOHTPOJIbHAS
paborta
3.3 | Tema 3.3. PeanbHble 8 0/2 10 Cobecenosa- OIIK-1,
raspl, JSKHIKOCTH H HHUE OIIK-2,
TBEpJIbIC TeNa OIIK-3
4 Paznen 4. Daekrpu- 40 16/18 | 50
YeCTBO M MAarHeTH3M
Tema 4.1. Dnekrpo- 10 0/4 20 CobecenoBa- OIIK-1,
CcTaTHUKa HHE, MPaKTHU- OIIK-2,
yecKue  3aja- OIIK-3
HUS, KOH-
TpPOJbHAS  pa-
0oTa, TeECTO-
BBI€ 3aaHUS
Tema 4.2. IlocrtostH- 10 4/4 10 CobecenoBa- 5 OIIK-1,
HBI  DJIEKTPUYECKHUU HHUE, IIPaKTH- OIIK-2,
TOK YyecKkue 3aja- OIIK-3
HUS, OTYETHI
mno Jyaboparop-
HBIM paboTawm,
KOHTPOJIbHAs
pabora
Tema 4.3. MarautHoe 14 8/8 14 Cobecenoba- 9 OIIK-1,
noJjie HHE, IIPAKTH- OIIK-2,
yecKue 3aa- OIIK-3
HHS, OTYCTHI
o Jyaboparop-
HBIM paboTam,
KOHTPOJIbHAs
pabota
Tema 4.4. Dnektpo- 6 4/2 6 | Cobecenona- 3 OIIK-1,
MAarHUTHOE I10JIE HHE, IIPaKTH- OIIK-2,
YeCKHE  3aja- OIIK-3

HHA, OTYECTHI
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no Jyraboparop-
HBIM paboTam,
TECTOBBIC  3a-
JAHUs

Paznen 5. KoJeoa- 8 2/8 16
HHUSA H BOJIHBI
Tema 5.1. Mexanuue- 6 2/4 6 CobecenoBa- OIIK-1,
CKME€ M DJIEKTpoMar- HHUE,  OTYEThI OIIK-2,
HUTHBIE KOJICOaHMS no jabopaTtop- OIIK-3
HBIM paboTawm,
KOHTPOJIbHAS
pabora, mpak-
THYECKHE  3a-
JTaHMS
Tema 5.2. Yopyrue u 2 0/4 10 CobecenoBa- OIIK-1,
3JIEKTPOMArHUTHBIE HUE, IIPaKTHU- OIIK-2,
BOJIHBI yeckue 3aja- OIIK-3
HUS
Pa3znen 6. BoanoBas 16 12/8 30
ONTHKA. OcHOBBI
KBAHTOBOW (PU3UKHU
Tema 6.1. BomHoBasg 6 8/4 10 CobecenoBa- OIIK-1,
OIITHKA. HUE, IpaKTu- OIIK-2,
YyecKHe 3aja- OIIK-3
HHSI, OTYETHI
no jgadopaTtop-
HbIM paboTawm,
KOHTPOJIbHAS
pabora, Tecto-
BBIE 3a1aHUS
Tema 6.2. KBanroBasg 4 4/2 10 CobecenoBa- OIIK-1,
MpUpoJa 3JIeKTpoMar- HUE, TPaKTH- OIIK-2,
HUTHOT'O U3JIYYEHUS. qyeckue 3aja- OIIK-3
HHUSA, OTYETHI
no yaboparop-
HBIM paboTam,
KOHTPOJIbHAS
paborta
Tema 6.3. DaeMeHTHI 6 0/2 10 Co0Oecenosa- OIIK-1,
KBAaHTOBOU MEXaHHKHU. HHE, IIPAKTH- OIIK-2,
YeCKHe H Te- OIIK-3
CTOBBIC 3aja-
HUA, KOH-
TpoJbHAS pa-
6oTta
Pazgen 7. ®usuka 12 212 10

aromMa.  JJIEMEHTHI
AAePpHON (U3MKH H
(puzuxkn s;emenTap-
HBIX YaCTHL.
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Tema 7.1 Dmnementsl | 4| 6 0/2 4 CobecemoBa- OIIK-1,

¢u3uku atoma HUE, TPaKTU- OIIK-2,
qecKkhe  3aja- OIIK-3
HHS, KOH-
TpPOJbHAS pa-
oora,
Tema 7.2. Dnementsl | 4| 6 2/0 6 CobecenoBa- OIIK-1,
(hbU3UKH aTOMHOTO SII- HUE, TIPaKTHU- OIIK-2,
pa u QU3NKH >dIIEeMeH- Yyeckue  3aja- OIIK-3
TapHBIX YACTHII. HUS, OTYETHI

mno Jyaboparop-
HBIM paboTam,

pedepar
UTOro 132 | 82/ 190 56
64
Hroro ¢ yuérom Tpynozarpar
NpHU NMOATOTOBKE M clAade IK- 468

3aMcHa

4.2. Conepxanue pa3aeioB TUCHUILIAHBI

Pa3znen 1. BBenenue

[Ipenmer ¢usuku, ero Quinocodckas TpakToBKa. MeToasl uzydeHuUsi (HU3MKH.
Kpartkue ucropuueckue cBegeHusi. Beenennas kak ¢uzndeckuit 00bext. Kinaccuue-
CKasi U coBpeMeHHas (usuka. Ponp Kypca pu3uku B cucTteMe MOArOTOBKU MH)KEHE-
POB THJIPOMETEOPOJIOTHUECKUX criennanbHocTell. CTpyKTypa U 3aiadu Kypca (usu-
ku. Opranusanys yaeOHoro mpoiiecca Ha kadeape Gu3uki.

DNeMEHThl TEOpUU MNOTrpelHocTedl. Buapsl n3mepeHuit QpU3NYecKux BEITUYMH.

Tunel norpemHocteid. OCHOBBI 00PaOOTKHU PE3yIHTATOB U3MEPEHUM.

Pasznea 2. ®uznueckre 0CHOBbI MEXaHUKH

Tema 2.1 KuneMaTuka ¥ IMHAMUKA MAaTepPHaIbHOM TOYKHU U TBEPAOIo TeJa.
I_[BI/I)KCHI/IG B HenHepuuaanMx CUCTEMaX oTCcUEeTa

Kunemamuka mamepuanvrou mouxu u meepoozo mena
Mexanudeckoe NBIKEHHE Kak TMpocteimas Gopma apmwkeHus matepun. Kune-

MaTHKa MMOCTYNATCIIbHOI'O ABHUXKCHMUA. OcCHOBHBIEC MOHATHS U BEIMUYMHBI KHHEMATHUKH:
CHUCTEMa OTCUCTA, TPACKTOPHU:A, ITYTh U BEKTOP INCPEMEIICHUA, CKOPOCTh N YCKOPCHHUC,
HOPMAJIBHOC W TAHI'CHIMAJIBHOC YCKOPCHUA. ypaBHeHI/Ie ABHKCHU A MaTepHaﬂbHOﬁ

Touku. OcHOBHAS 3aJada MCXaHHUKU.
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Kunemarrika BpamaTeiabHOTO JABUKEHHUS. DJIEMEHThl KMHEMAaTHKW TOCTYyIa-
TEJIHLHOTO M BPAIIATEILHOTO JIBMIKEHUS a0COJIOTHO TBEPIOTO Tela. YTOJ MOBOPOTA.
YrioBas CKOpOCTb, YIJIOBOE yCKOopeHue. CBA3b MEXKY YIJIOBBIMHU U JIMHEWHBIMU Xa-
PAKTEPUCTUKAMU JBH>KEHUS.

Jlunamuka mamepuanbHoOU MOYKU U MEepoo2o meid

JuHamuka matepuanbHOM Touku. [ToHsTus maccel u cuibl. [lonstue o ¢pyHaa-
MEHTAJIBHBIX B3aUMOJIEUCTBUAX. 3aKOHbI HhtoTOHA. CUJibl B MEXaHUKE: CUJIa YIIPYTO-
CTH, CUJa TpeHus, cuwia rpaBuTanuu. Cuna tsbkectu 1 Bec Tena. Mmmynsc. [Toctyna-
TEJIbHOE W BPAILlATENIbHOE JBHXKEHUS TBEPAOTO Teia. MomeHT criibl. MOMEHT MHED-
unu u teopema llreitnepa. [lorssTue MmomeHnTa uMITysbca MaTepUaIbHON TOYKH. [1o-
HSTHE MOMEHTA UMITYJIbCAa TBEPAOIO TEJA, BPAIIAIOIIECTOCS BOKPYT OCU. BripaxkeHue
MOMEHTA UMITYJIbCa BPAIIAIOLIECTOCS TeJla YEPE3 YIVIOBYIO CKOPOCTh U MOMEHT MHEP-
1005078

3aKOoHbl COXpaAHeHUsl 8 MeXaHUuKe
YpaBHEHUST ABWKECHUA JII CUCTEMBlI MAaT€pHUATIbHBIX TOUYCK. Y PAaBHEHUE JIBUXKE-
HUS LIEHTpa MacChl CUCTEMbI. 3aKOH U3MEHECHUSA M COXPaHCHMSI UMITYJIbCa CUCTEMBI.
PeakTuBHOE NBMXEHHE. YpaBHEHUE IBHXKEHHUS Tejla MEPEMEHHOM MacChl. 3aKOHBI
W3MEHEHHUSI M COXPAHEHUS] MOMEHTa HMMMYJibca. 3aKOH COXpPAaHEHUS MOMEHTa HM-
myJibCca Bpaliaromerocs teja. [ mpockomn, rupockonuueckuii 3 gekr.

Pabora. Momnocth. Kunernueckas sneprusi. CBsizb MEXIy U3MEHEHUEM KHUHE-
TUYECKON dHEpruu u padbotoi cuibl. KoHcepBaTUBHBIE U HEKOHCEPBATHUBHBIC CHUIBI.
[TorenuuanbHas SHEpPrus, €€ CBA3b ¢ CHIOW. CBS3b MEXY CUJION M MOTEHIMAIbLHOU
sHepruen. Kunetnueckasi sHEprusl BpalllarolIerocs Teja. 3aKOH U3MEHEHUS U coXpa-
HEHUSI DHEPTHUH.

Jlsudicenue 8 HeuHepyuaibHbIX CUCmemax omcyema
OOt TPUHITAIT BBEACHUS CHJI HHEPIIMA B HEMHEPIIUAIbHBIC CUCTEMBI OTCUECTA.
CuIibl MHEPIMHU B CUCTEMAX, ABMKYIIUXCS IPSIMOIMHENHO.
Bpamaronuecst cuctembl otcueta. LlenTpobexxnas cuna naepuun. Kopuonaucosa
cuna uHepuuu. Cujabl UHEPIIMKM B CHUCTEME OTCuUeTa, CBs3aHHOUW ¢ 3emieid. Cuibl,

JEWCTBYIOIIME HA YACTUIlY BO3/IyXa B aTMOoc(epe 1 Ha YaCTHUILy BOJIbI B OKEaHE.
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Tema 2.2 D1eMeHTbI PeJIITUBUCTCKOH MEXaHUKH
Nuepuuanbapie cucteMsl otrcueTa. [IpUHINAN OTHOCHUTENBHOCTH KIIACCUYECKOU

¢uzuku. [IpeodpazoBanus ['ammnes. [loctynarel cnenuanbHOM TEOPHUH OTHOCUTEIb-
HocTu. IIpeoOpazoBanus Jlopenua. PenstuBuctckoe npeodpasoBanue BpemeHu. [la-
pagokc yacoB. Me30HHBIN napasoKc. PensaTHBUCTCKas TPAKTOBKA OJTHOBPEMEHHOCTH.
PenstuBuctckoe mnpeoOpazoBaHUE MPOJOJIBHBIX pa3MepoB. PeNsITUBUCTCKHI 3aKOH
CJIOXKEHUS CKOPOCTEW. PENITUBUCTCKUIT MHTEPBA, €r0 HHBAPUAHTHOCTb.

IloHATHE MaCChl MOKOS, PEIATUBUCTCKOW MACCHI, PEINSTUBUCTCKOIO HMMITYJIbCA.
OCHOBHOM 3aKOH AMHAMUKH B PEIATUBUCTCKON (popMe Kak 0000IIEHNE pe3ynbTaToB
onsbITa. [IoHATHE PEAATUBUCTCKON MOJHOM YHEPIUH, JHEPTUH MOKOS, KHNHETUYECKOU
SHEPIruM. BrIpakeHNs] KWHETUYECKOW YHEPTUM JUISl PEIATUBUCTCKUX U MAJIBIX CKOPO-
creil. CBsA3b MEXKy ITOJIHOM 3HEPIrUeH, SHEPTUEH TIOKOSI U UMITYJIbCOM TeJla. 3aKOHBI

COXPAaHEHMS B MEXAHHUKE — KAK OTPAKEHUE CUMMETPHUH IPOCTPAHCTBA U BPEMEHH.

Paznen 3. ModekyisipHas (ctaTuctuyeckasi) GM3nKa U TePMOJTUHAMHUKA

Tema 3.1 MoJieky/isipHO-KHHeTHYECKAsI TEOPUS U1€aTbHOI0 ra3a
MOI[@JIB nacaJIbHOIO rasa. Cuna n MOTCHIUAJIbHAA SHCPIUA B3&HMOI[CIZCTBH)I MO-

neKyll. MOoneKyIsipHO-KMHETUYECKAsl TPAKTOBKA TEMITEpATyphl U aaBieHus ra3a. Oc-
HOBHOE YpPaBHEHHE MOJIEKYJISIPHO-KMHETHYECKON TEOpHUM Ta3a. YPaBHEHUE COCTOSI-
HUS UICATBHOTO Ta3a U CMECH I'a30B.

Pacnpenenennie molieKysl MO MOAYJIO CKOpocTH (pacmpeneneHue Makcpema).
Oynkuus Makcgenna. 3aBUCUMOCTh pacnpeneneHuss MakcBeiia OoT pojaa ra3a u
temnepaTypbl. CpenHsisi apudmernueckas, CpeiHssl KBaJipaTUyHas U HanboJiee Bepo-
ATHas CKOpOCTU MOJIeKyJl. Pacnipenenenne Makcseiuia-bonbsimana.

Pacnpenenenre MoneKky B MoJie BHEIIHENW cuiibl. Pacnpenenenne KOHUEHTpaluu
MOJIEKYJ, TUIOTHOCTH W AABJIEHUS ra3a B MOJI€ CUJIbI TSHKECTU IPU MOCTOSHHOM TeM-
neparype raza. bapomerpudeckas gopmyna.

DddexTuBHOE ceueHne MoJiekys. CpeHee Yuciio CTOJKHOBEHUN U CpeaHsis 1JTH-

Ha cBOOOIHOTO npobera Mosekysl. [lonstre pusndeckoro Bakyyma.
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IIponeccrr mepenoca B rasax. IIpomecc TemmonpoBONHOCTH, YpaBHEHHE TEILIO-
npoBoaHocTH. [lpouecc auddys3un, ypaBHenue auddysuu. BHyTpeHHee TpeHHe
(BSI3KOCTD), YpaBHEHHE BHYTPEHHETO TpeHus. Beruucnenus xo3dduimeHToB Temno-

IPOBOAHOCTH, MU (Y3UHU U BI3KOCTH Ta30B, CBA3b MEXKIY KO (UIIMEHTaAMH.

Tema 3.2 ®u3nuecKkue 0CHOBBI TEPMOAUHAMUKH
BHYTpeHH}ISI OHCPIUg UACAJIBHOTO Ira3ad, €€ 3aBUCHUMOCTDb OT TCMIICPATYPLI U YHUC-

Ja CTereHe cBOOOIbI MOJIEKYJ. 3aKOH O PAaBHOMEPHOM pPACTIPEETICHUH SHEPTUU TI0
CTeneHsIM CBOOOBI. TeruioeMKoCTh McabHOTO Ta3a. YpaBHeHHe Maiiepa. Pabora
rasa Mpu M3MEeHeHUH ero oobema. [lepBbiii 3aKOH TEPMOJMHAMHUKU U €0 MpPUMEHE-
HHE K U30ITPOLECCaM.

Btopoii 3akon TepmoguHamuku. O0paTumbie U HeoOpaTuMbIe npolecchl. Kpyro-
Bbie nporecchl. [{ukn Kapuo. Temnossie nuratenu. KosdduimeHT monaeznoro aei-
CTBUSI TEIUIOBOW MamuHbl. [loHsitne sHTanenuu. Ilondatue sutponuu. Cratuctruye-
CKasi MHTEpOpeTanusi BTOporo Havyana. CBsi3b MEXKIY SHTPONHEN U TEPMOJUHAMUYE-
CKOHM BepOsiITHOCTBIO cocTostHUS. [lopsiiok u 6ecniopsanok B mpupozae. Camoopranuza-

ous.

Tema 3.3 PeanbHblii ra3, sKuaKocThb, TBEp/10€e COCTOSIHHE
Mogens peanbHOro rasa. YpasHenue Ban-nep-Baansca. M3orepmbl Ban-nep-

Baannca. MeractaOunbHble cocTosiHUS. BHyTpeHHs1s sHeprus raza Ban-nep-Baanbca.
MosnekynspHO-KMHETUYECKUE CBOMCTBA KUAKOCTU. [[IOBEpXHOCTHOE HATSKEHUE.
MosekynsipHOE CTPOEHHE TBEPBIX TEI.

MonekynspHO-KMHETUYECKAsT KapTHUHA WCHApPEHHsS. 3aBUCHUMOCTb YIPYTOCTH
Hachklmenust ot temneparypsl. [loustue o popmyne Kimaysuyca-Knaneiipona. 3aBu-
CUMOCTh YIPYTOCTH HACHIIIECHUSI OT KPUBU3HBI UCTIAPSIONIEH TOBEPXHOCTH. 3aBUCH-
MOCTh YIPYTOCTH HACBIIIEHUS] OT KOHLEHTpaluu pactBopa. llondarue o temmepary-
pax KOHJCHCAIMU: TOYKE POCHI, TOUKE KOHAECHCALIMHU, TEMIIEPATYPE CMOYEHHOTO TEP-
MOMETpa. YpaBHEHHUE TEIJIOBOro OanaHca.

PaBHOBecue Mexmy TBep/I0l U ra3000pa3HOM, MEXTY TBEPJAOW M KUAKOUN (asa-

mu. O6mast tuarpamma ¢Gpa3oBOro paBHOBECHS.
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Pa3znen 4. JjeKTpU4ecTBO U MATHETHU3M.
Tema 4.1 DnekTpocTaTuKa
DNeKTpUYEeCKU 3apsii. 3aKOH COXPAHEHUSI 1 MHBAPUAHTHOCTH SJIEKTPUUYECKOTO

3apsga. KBantoBanue 3apsiga. 3akoH Kymona. Ilpupoja 351€KTpUYECKOrO IMOJIA.
HampsixeHHOCTH 25ekTpudeckoro mojist. [Ipuniun cynepno3uruu mosei. ['padudae-
ckoe wu300pakeHue mosie. IloTox HampspkeHHOCTH, Teopema OcTporpajackoro-
["aycca. DnekTpocTaTHUEeCKUE TOJIA 3apsHKCHHBIX Tell: OCCKOHEYHO MPOTSHKEHHOM
MJIOCKOCTH, TUIOCKOTO KOHJIEHCATOpPa, PaBHOMEPHO 3apsDKEHHOTO MO0 00bheMy Iapa,
HWIMHAPUYECKOTO KOHAeHcaTopa. [[UpKyisuus BEeKTOpa HANps)KEHHOCTH SJICKTPO-
CTaTUYeCKoro mosisi. PaboTa CUi 3JEKTPUUYECKOro MOJsS MO MEepPEMEICHUI0 3apsja.
[Torenuuan, pa3HOCTh NOTEHIMATIOB. ODKBUIOTCHIIMAJIbHBIE IOBEPXHOCTH. CBs3b
HANPSHKEHHOCTU U IOTEHIMAIA.

[IpoBOIHUKHN B 3JIEKTPUUYECKOM MoJie. Pacnpenenenue 3apsioB Ha MPOBOJHU-
KaxX. OJICKTPUYECKOE TMO0JIE BHYTPU MPOBOJHUKA. IJICKTPOCTATUYUECKAS 3alluTa.
OnekTpuueckas emkocTb. Konpencaropsl. CoelMHEHNE KOHIEHCATOPOB B OaTapew.

DIIEKTPUYECKOE TOJIE BHYTPHU IHUAJICKTpUKA. [lonsipuzanusi DUAIIEKTPUKOB U €€
tunbl. Bexktop nonspuzanuu. [usnekTpuyeckas BOCIPUUMYUBOCTD M IUAJIEKTpUYC-
CKasl MPOHUIIAEMOCTh cpenibl. CBsI3aHHBIC 3apsA/ibl HA TPAaHULIAX AUAJIEKTpUKa. BexkTop
AIEKTPUYECKOTO cMenieHUs. CErHETOANEKTPUKUA. DHEPTUS 3apsHKEHHOTO TMTPOBOIHUKA

U KOHJIEHCATOpa. DHEPTHsI SIEKTPUUECKOTO T0JIs, 00bEMHAsI ITNIOTHOCTh SHEPTHH.

Tema 4.2 ITocTosAHHBIN TOK
Teopus Hpyae-Jlopenna (kiaccuyeckasi TeOpHsi MPOBOAMMOCTH METalioB). Bek-

TOp TJIOTHOCTH ToKa. 3akoHbl OMa u J[>xoyns-Jlenna B uHTerpansHoii U auddepeH-
nuaigbHo ¢opme. 3akoH Bunemana-@panina. 3aTpyIHEHHs] KJIACCUYECKOM TEOpUu

poBOAUMOCTH. 3aKoHbI Kupxroda.

Tema 4.3 MaraurtHoe moJie
BeKTOp MArdHuTHOU MHIAYKIIMM U BEKTOP HANPSLKCHHOCTH MarHMTHOI'O MOJIS. 3a-

koH buo-Cagapa-Jlamnaca. [IpuHIMI Cyneprno3uiiui MarHUTHHIX MoJiel. MarHutHoe

ITOJIC 3JICMCHTA NPOBOAHNKA C TOKOM, IIPSAIMOT'O TOKA, KPYTOBOI'O TOKA. BHXpeBOfI Xa-
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paKkTep MarHUTHOTO MOJIsl. 3aKOH MOJIHOTO TOKa. MarHuTHOE MOoJ€ COJICHOU/Ia U TO-
pouna.

CuyioBoe AeHCTBME MarHUTHOTO TOJISL HA 3apsijibl M IPOBOJHUKU C TOKOM. B3a-
uMoieicTBUE TOKOB. MarHuTHbIM NOoTOK. KOHTYp ¢ TOKOM B MarHuTHOM noJie. Pabo-
Ta MEepEMEIICHUS TPOBOJHUKA C TOKOM M KOHTYpa B MarHUTHOM ToJie. [[BuxeHue 3a-
PSOKEHHBIX YacTHIl B MarHUTHOM moJie 3emud. Ilomspabie cusaus. Iddext Xosmra.
MarauTHble CBOMCTBA BENIECTBA. MArHUTHBIM MOMEHT 3JIEKTPOHOB M aTOMOB. THIIBI
MarHeTukoB. HamarunueHHoCcTh. MarouTHoe 1noJjie B BellecTBe. DeppOMarHeTUKu U

uX cBoucTBa. JloMeHbl. MarHUTHBIN TUCTEPE3NC.

Tema 4.4 DileKTpOMarHuTHOE 1o0JIe
SIBiIeHME DIIEKTPOMATHUTHOW MHIYKIMU. 3aKOH 3JIEKTPOMAarHUTHOM MHAYKLUU

®dapanes. Buxpessie Toku. CaMonHAYKIMSA. NHIYKTUBHOCTb. DHEPrus U MIOTHOCTh
SHEPTUU MAarHUTHOTO TOJIA.

OcHoOBBI Teopun MakcBesia g 3JIEKTPOMAarHMTHOTO moJis. BuxpeBoe anek-
Tpudeckoe nosie. Tok cMmenienus. [lomHas cucrtema ypaBHeHU MakcBesia B UHTE-

rpajibHOM U U PepeHIanbHol (hopmax. DIEKTPOMArHUTHOE MOJIE.

Pa3nen 5. MexaHnuyeckue M 3JIeKTPOMATHUTHBIE KOJIeOAHUS M BOJHBI

Tema 5.1 . Mexannuyeckue U 3J1eKTPOMATHUTHBIE KOJIe0aHUsI
ITousTust 0 konedaTEIbHBIX Imponeccax. MexaHuueckue u QJICKTPHUICCKHEC KOJIC-

Oanus. ['apmoHumyeckue KojieOaHUs M WX XapakTepucTtuku. [uddepenunanbHoe
ypaBHEHUE TapMOHHMUYECKUX KoJjiebaHuil. ["'apMoHUYECKHE OCIMILIATOPHI: MasTHUKH,
KojeOarenbHbli KOHTYp. CKOPOCTh M YCKOPEHHE TapMOHUYECKOTO OCHUIUIATOpA.
DHeprusi rTApMOHUYECKUX KOJIeOaHUN.

CnoxxeHre TapMOHUYECKHUX KOJIeOaHUN OJMHAKOBOTO HampaBiieHus. Meton
BEKTOPHBIX auarpamm. buenus. CrloxkeHHE B3aWMHO MEPIECHAMKYJSIPHBIX KojeOa-
Huii. @urypsl Jluccaxy.

3aryxatonue kosiebanus. Juddepennunanbupie ypaBHeHHS KojeOaHWid mpu
HaJIMYUU CUJIbI TPEHUS, OMHUYEecKoro conporuBieHus. KoadduumenT 3atyxanus, Jio-
rapumudeckuii nekpemMeHT. Boinyxnennsie konedanus. JuddepenuaibHoe ypas-
HEHUE KOJeOaHHI MpU HAJTMYUK BBIHYXAatomleil cuiibl. Pe3oHanc.
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[lepemennsblil Tok. 3akoH OMa I LIeNU NEpPEeMEHHOro Toka. CoNpoTHBICHHUE
LEMU NEPEMEHHOr0 TOKa. MOIIHOCTh B LENU NEPEMEHHOrO0 TOKa. BekTopHble aua-

I'paMMBbI TOKA U HaHpH)I(GHI/IfI. Pe3onanc TOkOB u HaHpH}KCHI/Iﬁ.

Tema 5.2 Ynpyrue u 3j1eKTPOMAarHUTHbIE BOJIHBI
[TonsTEe BOJMHOBBIX IpouneccoB. BomHbI B yIIpyrou cpene. YpaBHEHUE IUIOCKOM
BOJIHBI U €€ XapaKTePUCTHUKU: JJIMHA BOJHBI, BOJHOBON BEKTOp, CKOPOCTh. BomHOBOE
ypaBHEHUE. DHeprusi yrnpyroi BoJHBI. [IMOTHOCTH MOTOKA SHEPTHU BOJIHBI (BEKTOP
YmoBa). UHTEHCUBHOCTH BOJIHBI.
AKycTHYECKHE (3BYKOBBI€) BOJHBI. XapaKTEPUCTUKHU 3BYKOBBIX BOJH. D(PdekT
Homnepa. Cnoxxenue ynpyrux BoiH. Matepdepennins BoiaH. CTosiure BOJIHBI.
DNeKTpOMarHUTHbIE BOJHBI. BOJIHOBOE ypaBHEHUE AIEKTPOMArHUTHON BOJIHBI.
[Inockast 3neKTpOMarHuTHasl BOJHA, €€ CBOMCTBa. M3iyueHue W pacupoCTpaHECHHE
ANIEKTPOMArHUTHBIX BOJIH. DHEPrus 3JEKTPOMAarHUTHbIX BOJIH. Bektop IloitHTHHrA.
[[Ixana sMeKTpOMarHUTHBIX BOJIH. D(dekT omnepa ajisi 31EeKTPOMAarHUTHBIX BOJIH.

Kpacnoe cmenienue.

Pa3nes 6. BosiHoBast onTuka. OCHOBbI KBAHTOBOMH (PU3UKH.

Tema 6.1 BorHoBasi onTuka
WNurepdepennust cBera. KorepeHTHOCTh CBETOBBIX BOJH. PasHocTh xoma. Pas-

HOCTh (Da3. OMmBIT MOIy4eHHUs] KOTEPEHTHBIX CBETOBBIX MMyukoB. HTEepdepentus cae-
Ta B TOHKUX 1uieHKax. KinH. Konbua HeroToHa.

Hudpakuus cseta. IIpunuun Iroiirenca-®Openens. Meron 300 Ppenens. [u-
dbpakuus Ha onHo¥ menu. Judpakumronnas pemierka. Paspemaromias ciocoOHOCTb
onTudyeckux mnpuoopoB. udpakiuus Ha oObemHOUN pemietke (popmyna Bynbda-
Bbperros).

[Tonmapu3zanus ceera. EctectBennsiit ceer. [lomspuzoBanubii cet. [lonspuszanns
NP OTpaXEHUH. 3aKOH bprocrepa. fIBiIeHME NBOMHOrO JIy4eNnpeENIOMIICHHS. 3aKOH
Maioca.

Hucnepcus ceera. HopmanbHas 1 aHoOManbHast IUCIIEPCHSL.

[Tornomenue crera. 3akoH byrepa-Jlam6epTa-beepa.
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Paccesnue cBera.
Merona monydeHuss 00bEeMHOTO U300paKEHUS MPEIMETOB, OCHOBAHHBIN Ha SIBJIE-
HUU UHTEepPepeHIuu U qudpakiuu ceeta. I'ogorpadus.
Tema 6.2. KBanTOBasi Npupoaa 3JIeKTPOMATHUTHOTO U3JTyYeHUs].

Tennosoe uznyuenue
TeroBoe wu3mydeHHWe, €ro XapakTepucTHKU. 3akoH Kwupxroda. AOCOIMIOTHO

«4epHOE» TeJO0. 3aKOHbBI TEIJIOBOTO M3TyYEHUsSI aOCOJIOTHO «YEPHOTO» Teja. 3aKOH
Credana-bonbuimana. 3akoH cnekTpaibHOro cmenieHuss Buna. Y®-karactpoda.
KBanToBanue nsnyuenus. opmyna [lnanka.

Keanmosas npupoda IJIEKMPOMACHUMHO20 U3TTYHUEHUA
KBanToBas IIpupoaa CBCTA. QHGPFI/I}I, Macca, UMITYJIbC (1)OTOHa. ]_—[aBHGHI/IG CBCTa.

®dorornektpuueckuii 3gdekt, ero 3akoHbl. Ipdext Komnrona. KopmyckynspHo-
BOJIHOBOM JyaJIM3M 3JIEKTPOMArHUTHOI'O U3JIy4CHHUS.

OnTuueckue KBaHTOBBIC TEHEPATOPHI (J1a3ephl).

Tema 6.3 Dy1eMeHTHI KBAHTOBOM MEXaHHMKH.
KopnyckynsipHo-BoIHOBOM ayanu3Mm Mmatepur. Bonnsl ne bpoisnd. Dkcriepumen-

TaJbHOE MOATBEPKACHUE BOJHOBOM MPUPOABI 3JEKTPOHOB. OmbIThl JleBUCOHA U
Jlxepmepa. Dpdext BaBunosa-Uepenkona.

CooTHonieHue HeompeneneHHocTer ['elizeHOepra ajisi KOOpAWHAT U UMITYJIbCA.
CooTHOLIEHNE HEONIPEAEIEHHOCTEN ISl 3HEPTUU U BPEMEHH.

VYpasuenue lllpenunrepa. JBuxenne cBoO0HOM yacTuilbl. BonHoBas pyHKuus u
ee ¢usznueckuii cmpica. YacTuia B mpsiMOYToJibHOM MOTEHIMATBLHOHN siMe (OJHOMED-

HBIN cirydaii). KBaHTOBBIN rapMOHUYECKU OCIMILIATOP. TyHHEIbHBIN D PEKT.

Pasznen 7. ®uszuka aroma. JjaeMeHThI iiepHO PU3UKHU H
(pM3MKH JJIeMEHTAPHBIX YaCTHIL

Tema 7.1 ®uzuka aroma.
[Toctynatel Bopa. DkcniepuMeHTaIbHOE MOATBEPKACHUE AUCKPETHOCTU SHEpre-

tuaeckux ypoBHel. OnbiT @panka u ['epuia. Moaens atoma Bogopoaa no bopy.
Ctpoenue atoma. KBaHTOBO-MEXaHMYECKOE ONMCaHUE aToMa Bojopoaa. KBan-

ToBble uncia. CrnuH 3nekTpoHa. [IpocTpaHCcTBEHHOE pacmpeesieHne 3IEKTPOHHOMN
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INIOTHOCTU B 4TOMC BOAOPOJd B PA3JIMYHBIX COCTOSHUAX. 9Hepr €TUUYECKUI U OIITHU-

YECKHUM CIEKTPBI aTOMa BOJIOPOJIA.

[Taymnu.

MHOI‘OBJ’ICKT}’)OHHHﬁ aToM. 3alloJIHEHHUE QJICKTPOHHBIX 000J104YCK. HpI/IHHI/Il'[

KBaHTOBO-MEXaHNYECKOE

000CHOBAaHUE

NEPUOJUIHOCTH XMUMHUYCCKUX

CBOMCTB 2JIEMEHTOB. PEHTIeHOBCKOE H3JIYUYCHHUC. MOHCKYJIHPHBIC CIICKTPBHI.

Tema 7.2 DiiemeHTHI siiepHOH GU3NKHN U PU3MKH dJIeMEHTAPHBIX YACTHII.
CocraB sinpa. EcTtecTBeHHas pauoakTUBHOCTb. DHeprusi cBs3u. [ledekT macchl.

Kanenpnas Mogens siapa. 3aKOH paJuoaKTUBHOTO CMEILCHHS. 3aKOH PaJuOaKTUBHO-

ro paciiajaa. OOBscHeHne O-U3JIYYCHUA, Y-U3JTYYCHHA. ITone AACPHBIX CHUJIL.

Peakunn npeBpamienuss HyKIOHOB. OTKpbITHE NPOTOHA. OTKpPBITHE HEWTPOHA.

OTtkpeiTHE HEUTPUHO. OOBACHEHHE [3-U3ITyUEHHUS.

SAnepHbie peakiuu cuHTe3a. SnepHbie peakiuu AeneHus. llenHas peakus nemne-

HUS ypaHa.

DOnemeHTapHble yacTullpl. X kiaccudukanus. Bunapl B3auMoaeicTBUs 3JeMeH-

TAapHbIX YaCTHII. Kocmuueckue JIy4u. Me30HHI. I‘IElCTI/IIH)I N aHTHN4YaCTHUIBI. O6pa303a-

HUE U YHUYTOXKEHHE IEKTPOHHO-NIO3UTPOHHBIX ap. KBapku u rirr0oHsI.

4.3. IlpakTnyecKkue u J1a00paTOPHbIE 3aHATHUS, X COJePKAHUE

4.3.1. JIabopaTopHbIe padoThI

Ne| Ne pasgena TemaTnka NPaKTHYECKUX 3aHATHH dopma dopmupye-
/1| AU CHMIITTUHBI NpoBeeHUs! Mble
KOMIeTeHIUH

1 1 Beenenne B Teopuro morpemHocrei. Ilo- Jlexums OIIK-2,
I'PEIIHOCTHU B MPSAMBIX U3MEPEHUSX. OIIK-3

2 1 [TorpemHOCTH B KOCBEHHBIX H3MEPEHUSIX. Jlexuus OIIK-2,
I'paduueckuii aHanu3 JaHHBIX. OIIK-3

3 1 OO6paboTka pe3yabTaToB MPU U3MEPEHUAX (U-| KOJIIOKBHYM OIIK-2,
3WYCCKHUX BEIIMYUH. OIIK-3

4 5 OmnpenenicHre MOMEHTa MHEPIMU KoJiblla Me-| JlabopaTtopHas OIIK-2,
TOJIOM CPAaBHEHUS KPYTUIIBbHBIX KOleOaHUH.  |paboTa. OIIK-3

5 W3ydyeHne BpamaTeIbHOTO JBFOKEHUs C 10-| JlabopaTopHas OIIK-2,

2

MoMibto MasTHHKa O6epOeka. pabora. OIIK-3

6 2 Onpenenenne MOMeHTa WHepuH ¢usndecko-| JlaboparopHas OIIK-2,
ro MasiTHUKa U npoBepka TeopeMsl LlITeiinepa. paborTa. OIIK-3
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7 Omnpenenenue koddduiuenta xéctkocty H| JlaboparopHast OIIK-2,
moznyns FOHra MeTofoM IpY:KMHHOTO MasT- pabora. OIIK-3
HUKA.

8 HccnenoBanmne mporecca coymapenus ympy-| JlaboparopHas OIIK-2,
TUX Tell. paborTa. OIIK-3

9 OnpeneneHne yHUBEpCaabHOW ra3oBoit 1o-| Jlaboparophas OIIK-2,
CTOSIHHOM METOJIOM JIEKTPOJIN3A. pabora. OIIK-3

10 Omnpenenenre CKOPOCTH 3ByKa B Bozayxe pe-| Jlaboparophas OIIK-2,
30HAaHCHBIM METOOM. pabora. OIIK-3

11 OmnpexneneHue  OTHOLICHUS — TEIUIOEMKOCTH| JlabGopaTopHast OIIK-2,
BO31yXa IPH IOCTOSSHHOM [aBJICHUU K €ro pabora. OIIK-3
TETJIOEMKOCTH MIPU IOCTOSTHHOM 00BeMe.

12 Onpenenenne kodddummenta TtermonpoBoi-| Jlaboparopnas OIIK-2,
HOCTH BO3/lyXa METOJOM HAarpeTol HUTH. paborta. OIIK-3

13 Omnpenenenue Kodpduuuenta BsA3KocTH H| JlaGopaTopHast OIIK-2,
JuaMeTpa MOJICKYJIbl BO3Jyxa KanuJUIIPHBIM pabora. OIIK-3
METOOM.

14 Onpenenenne kodddummenta Bszkoctu u| JlaboparopHas OIIK-2,
JaMeTpa MOJIEKYJIbl Ta3a. pabora. OIIK-3

15 Onpenenenne ko3¢ duimerHTa BI3KocTH xkuj-| Jlaboparopnas OIIK-2,
koctu MeTogoM CTokca. pabora. OIIK-3

16 Omnpefenenne TEIUIOTH MapooOpa3oBanus Bo-| JlaboparopHas OIIK-2,
TTBL. pabora. OIIK-3

17 Onpenenenne  kodddunuenta  B3aumHou| JlaboparopHas OIIK-2,
a1 dy3un Bo3ayxa 1 BOASHOIO mapa. paborTa. OIIK-3

18 Omnpenenenne ko3¢ ¢unueHTa TemIonpoBoa-| JlaboparopHast OIIK-2,
HOCTH TBEPIBIX T€JI C MAJION TEILUIOIPOBOIHO- paborTa. OIIK-3
CTBIO.

19 N3mepenne koddduiuenta noBepxHocTHOro| JlabopaTopHas OIIK-2,
HaTsDKCHUS BOJBI M ONPEJICIICHUE €T0 TEMIIC- pabora. OIIK-3
paTypHOM 3aBUCUMOCTH.

20 Omnpenenenne «TOYKU poCk» Tpu paznuaHoi | JlabopaTopHas OIIK-2,
a0COJIOTHON BIIaXKHOCTH paborTa. OIIK-3

21 Omnpenenenue TEMIOTH UCTIapeHus xKuIKocTh | JITabopaTopHas OIIK-2,
I10 JABJICHUIO HACBIIEHHBIX IIapOB pabora. OIIK-3

22 Onpenenenre TEMIOEMKOCTH TBEPAOIO Tela Jlaboparopuaz OIK-2,

pedl P pabora. OIIK-3

23 Onpenenenre TEIIOEMKOCTH ra3a METOJ0M JlaGopatopHas OIIK-2,
MPOTOYHOTO HAarpeBa pabora. OIIK-3

24 Omnpenenenue mokazatens aanadaTel Ipu JlaGopaTopHas OIIK-2,
anuabaTU4eCKOM PaCIIUPEHHH ra3a pabora. OIIK-3

25 Onpenenenue nokasarens aguadartel mo cko- | Jlaboparopnas OIIK-2,
pPOCTH 3BYKa B BO3JIyXe paborTa. OIIK-3

26 OmpeneneHne TEIUIONPOBOIHOCTH Ta30B Me- | JlabopaTopHast OIIK-2,
TOJIOM HArpeToil HUTH pabora. OIIK-3

27 Ornpeznenenue TemIONPOBOJHOCTH TBepaoro | JlaboparopHas OIIK-2,
Tena pabora. OIIK-3

28 N3ydeHnue neneil nepeMeHHoro ToKa. Jlaboparopnas OIIK-2,
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pabora. OIIK-3
29 HccnenoBanue ¢heppoMarHeTHKOB Jlabopatopnas OIIK-2,
g pp ' pabora. OIIK-3
30 N3ydenue paspsana KoHIEHCATOpa Jlaboparopuas OIIK-2,
yi paspazL a pa. pabora. OIIK-3
31 OmnpeneneHue yaeapHOro 3apsiia 3jekTpoHa| JlabopaTopHas OIIK-2,
METOJIOM MarHeTpoHa. paborTa. OIIK-3
32 OKcrepuMeHTanbHas  NpoBepka  3akoHOB| JlaboparopHas OIIK-2,
Kupxroda. pabora. OIIK-3
33 N3yuenune uenu nocTostHHOro TOKa Jlaboparopras OIIK-2,
i H ' pabora. OIIK-3
34 Uccnenoanue tepMuctopa Jlaboparopuas OIIK-2,
a p pa. pabora. OIIK-3
35 HccnenoBanue moiaynmpoBOAHUKOBOTO BBINps-| JlabopaTopHas OIIK-2,
MUTEJS paborTa. OIIK-3
36 HccnenoBanue TepMO3JIEKTPOHHOM 3MUCCUU Jlaboparopras OIIK-2,
A P p ' pabora. OIIK-3
37 OmnpezeneHue 3JIEMEHTOB MarHuTHOro noss| JlaboparopHast OIIK-2,
3emin. pabora. OIlIK-3
38 OnpeneneHne TOPU3OHTAIBHON cocTtapisito-| JlaboparopHas OIIK-2,
L€ MarHUTHOTO OJISL 3€MJIH. paborTa. OIIK-3
39 Onpeznenenue OTHOIICHUS C,/Cy U1 Bo3ayxa c| JlaboparopHas OIIK-2,
IMOMOIIBIO SIBJICHUSI 3BYKOBOT'O PE30HAHCA. paborta OIIK-3
40 Omnpenenenue nokasarels NperoMiIeHUs Xull-| JlabopaTtopHast OIIK-2,
KOCTHU C TIOMOIIBIO J1abopatopHOro MHTEpde- pabora OIlK-3

pomerpa.
41 Onpenenenne paawmyca KpuBH3HBI JMH3BI c| JlabopatopHas OIIK-2,
nomouipio konen Herorona. pabora OIIK-3
42 3aBUCHMOCTh TOKazaTelss MpesnomiieHust Bo3-| JlaboparopHas OIIK-2,
JyXa OT JIaBJICHUS. paboTta OIIK-3
43 Ompenenenne npenoMisiioniero yria ounpus-| JlaboparopHast OIIK-2,
MbI Openernsi. pabora OIIK-3
44 OnpeneneHne JUIMHBI CBETOBOM BOJHBI ¢ 10-| JIaboparopHast OIIK-2,
MOIIbIO TU(PAKIIMOHHOHN pEeIIeTKH. paboTta OIIK-3
45 Onpenenenne  mokazatens — npenomiieHus| JlaboparopHast OIIK-2,
IIPU3MBI. pabota OIIK-3
46 OmpeneneHne CTENEHW YepHOTHI Bosb(ppama| JlaboparopHas OIIK-2,
Ha ocHoBe 3akoHa Ctedana-bonbpimMana. paborta OIIK-3
47 OmpeneneHne KOHLUEHTPALUK caxapa ¢ nomo-| JlaboparopHast OIIK-2,
IIBI0 CaXapuMeTpa. pabota OIIK-3
48 JlaGoparopHas OIIK-2,
3axoH bprocrepa u 3akoH Mantoca. pabora OIIK-3
49 MarauTHOe BpalleHue TUTIOCKOCTH Tojsipu3a-| JlabopaTopHas OIIK-2,
uu ceeta (3ddexr Dapanes). paborta OIIK-3
50 dotokonopuMeTpruecKoe ompeaeracHue KoH-| JlaboparopHast OIIK-2,
LEHTpAIUU TPUMECEN TSHKEIBbIX META/IOB B pabora OIIK-3
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BOJIC.
51 6 HccnenoBanue CHEKTpaibHOM dYyBCTBHUTENb-| JlabopaTopHas OIIK-2,
HOCTH ()OTOCOTPOTUBIICHUSI. pabora OIIK-3
52 v OmpeneneHne SHEprud y—KBaHTa paauoak-| JlaboparopHas OIIK-2,
TUBHOTO M3JTy4eHUs n30Tona 1e3us-137. paborta OIIK-3
53 7 OrmpenenieHre dHEPrUM Y—KBaHTa pajauoak-| Jlaboparophas OIIK-2,
TUBHOTO M3JIy4eHHUs U30TOMNa KobanbTa-60. pabora OIIK-3
4.3.2. TIpakTH4ecKue 3aHATHS
Ne| Ne paznena TeMaTuka NPAKTHYECKUX 3AHATHI ®opma dopmupye-
AUCHUTLINHBI NpoBeeHus! Mble
n/ KOMIIeTeHIM U
n
1, 21 Kunemaruka mnoctynatenbHoro u Bpama-| IIpakrmyeckoe OIIK-1
2 ' TeIBHOTO JBMXKEeHUs (4 yaca) 3aHATHE
3, 21 JIMHaMHKa OCTYNaTEIbHOTO ABUKEHUS [IpakTrueckoe OIIK-1
4 ' (4 qaca). 3aHATHE
5, 21 JluHaMuKka BpaIiaTeIbHOTO IBUKCHUS [IpakTruyeckoe OIIK-1
6 ' (4 gaca) 3aHATHE
It 2.1 3aKOHBI COXpaHeHUsl B MexaHuKe (4 yaca) Hpaxririeckoe OTIK-1
8 3aHATHE
[IpakTrueckoe OIIK-1
9 2.1 ®dusnuecKkue OCHOBBI MEXaHUKU 3aHATHE (KOH- OIIK-3
TpOJIbHAsI paboTa)
10, 2.2 PenstuBucTckas MexaHnuka (4 Jaca) Hpaxririeckoe OTIK-1
11 3aHATHE
[IpakTrueckoe OIlK-1
12 2.2 Onementsl CTO 3aHsATHE (KOH- OIIK-3
TpOJIbHAS paboTa)
13, 31 OcHoBHoe ypaBaenne MKT uneansHOrO [IpakTrueckoe OIIK-1
14 ' rasa. (4 gaca) 3aHATHE
15- 31 3aKOHBI pacnpe/IeleHNs] Fa30BbIX MOJIEKYJI [IpakTuueckoe OIlK-1
17 ' (6 gacoB) 3aHSATHE
[IpakTrueckoe OIlK-1
18 3.1 OcHoBsl MKT 3aHsATHE (KOH- OIIK-3
TpOJIbHAs paboTa)
19 3.2 Dusnyeckas KHUHETHKA B HIE€aJIbHOM rase Tpaxiraeckoe OlIK-1
3aHsATHE
20 3.2 [TepBoe Ha4aIO TEPMOTUHAMHUKH Hpaxrueckoe OTIK-1
3aHsATHE
21 3.2 Bropoe Hauano TepMogMHaAMUKU Hpaxrueckoe OTIK-1
3aHSTHE
[IpakTrueckoe OIIK-1
22 3.2 OCHOBBI TEpPMOJIMHAMUKH. 3aHATHE (KOH- OIIK-3
TpOJIbHAS paboTa)
23 3.3 PeanbHble ra3pl U )KUIKOCTH Tpakriaeckoe OITK-1
3aHSTHE
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24 41 Pacuer xapakrepuctuk snexrpocratuuecko-| IIpakTuueckoe OIIK-1
' r'0 MoJIst 3aHATHE
25 41 [TpoBOAHMKHN M TUANEKTPUKHU B 3nekTpuue-| IIpakrmyeckoe OIIK-1
' CKOM T0JIe 3aHATHE
26 47 3aKoHBI TIOCTOSIHHOTO TOKA. Pa3BerBnennnie| IIpakTuueckoe OIIK-1
' nenu. [IpaBuna Kupxroda. 3aHATHE
[IpakTraeckoe OIIK-1
27 4.2 ITocTosIHHBIM TOK. 3aHsATHE (KOH- OIIK-3
TpOJIbHAs paboTa)
28, 4.3 MarnauTHOoe 1oJie Toka (4 yaca) Hpaxruteckoe OTIK-1
29 3aHATHE
30 JleiicTBE MarHMTHOIO IOJIS HAa TOKHM U 3a-| IIpakTHueckoe OIIK-1
3 1’ 4.3 psnei(4 yaca). 3aHSATHE
32 4.4 DNeKTpOMarHuTHas MHIAYKLINS Hpaxrutieckoe OTK-1
3aHATHE
IIpakTyeckoe OIIK-1
33 4.3,4.4  |DneKTpOMAarHeTH3M. 3aHATHE (KOH- OIIK-3
TpOJIbHAS paboTa)
34 51 Kone6anms [IpakTrueckoe OIIK-1
3aHATHE
35 59 BosbL [IpakTrueckoe OIIK-1
3aHSATHE
IIpakTnyeckoe OIIK-1
36 5.1,5.2 |KonebaHusi ¥ BOJHBI. 3aHSATHE, KOH- OIIK-3
TpoJbHas paboTta
37 6.1 BoiHoBas ontHka. Hpaxruteckoe OTIK-1
3aHSATHE
B ) o [IpakTnueckoe OIIK-1
38 6.1 OJTHOBas ONTHKA: WHTEphEpeHIHs, IH- SAHSTHE, KOH- OITK-3
dpakius 1 moisipu3anus cBera
TpoJbHas paboTta
[IpakTnueckoe OIIK-1
39 6.2 KBanToBbIE CBOICTBA CBETA 3aHATHE, KOH- OIIK-3
TpoJbHas paboTta
40 . [IpakTrueckoe OIIK-1
6.3 DNeMEeHTHl KBAHTOBOW MEXaHUKH.
3aHATHE
®du3nka aTroMoOB M aTOMHBIX sjep. Ecre-| IIpaxkrtmyeckoe OIIK-1
41 6.3, 7. CTBEHHAsI PaJIMOAKTUBHOCTh. OCHOBBI KBAaH-| 3aHATHE, KOH- OI1IK-3

TOBOM MEXaHUKHU

TpOJIbHAaAd pa60Ta

raM OCBOCHMUA JUCHUIIJIMHBI

IJTMHBI UM TI0 OKOHYAaHUM KaXJO0ro paszfiesia B CPOKH, MPEAYCMOTPEHHbIE Irpadukom

y4eOHOTro mporiecca Ha Tekymuit roa. CucreMa, CpoKH U BUABI KOHTPOJIS TOBOSITCS

5.1. Tekyumuii KOHTPOJIb
Tekymui KOHTPOJIb OCYILECTBISIETCA B XOAE MU3YUYCHUS KaXIOM TEMBI JUCIIU-
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JI0 CBEICHMUS KAXKJIOrO CTyJEHTa B Hayaje 3aHsATUd IO AWCUUIUIMHE. B pamkax
TEKYILIEr0 KOHTPOJI OIIEHUBAIOTCS BCE BHUbI paOOTHI CTYJEHTA, MPEIYCMOTPEHHbIC
y4eOHOM MporpaMMoi 1o AUCITUTLIINHE.

dopMaMM TEKYIIETO KOHTPOJIS SBJISIFOTCS:

— DKCIIPECC-OMPOC B BUJIE «JICTYUKH» (IPOBOIUTCS MOCTE KAXIAOW JICKIUU BO
BCTYIUTEIBHOM YAaCTH MPAKTUUECKOTO 3aHATHUS);

— MpOBEpKa BBIMTOJIHCHUS 3aJIaHUH Ha MpaKTHYECKUE 3aHATHS (3aJaHUN IO pe-
HICHHIO 3a/1a4);

— co0eceoBanus (KOJUIOKBUYM, MHIMBHIyaJIbHBIA OMPOC) MO TEME 3aHSITHS;

— MPOBEpPKa CTENEHU MOATOTOBIEHHOCTU K JJA0OpaTOPHBIM paboTaM (IOMYyCK K
1abopaToOpHBIM paboTam);

—TMpOBEpPKa OTYETOB IO BHINOIHEHUIO Ja00OpPAaTOPHBIX padOT, cobeceqoBaHUE 10
TEOPETUYCCKON YacTH Ja0OpaTOPHBIX paboT (3ariuTa 1adopaTopHBIX padoT).

—IIMCbMEHHOE TECTUPOBAHUE;

—pedepar 1o TeMaM, BRBIHECEHHBIM Ha CAMOCTOSATEIIBHOE U3yUCHHUE;

—KOHTpOJIbHAs padoTa.

Tekymuii KOHTPOJIb MPOBOJAWUTCS B IMEPUOJ AYAUTOPHOM M CaMOCTOSTEIBHOU
paboThI CTYJICHTOB B YCTAaHOBJIEHHBIE CPOKH IO PACIIUCAHUIO.

a). O0pa3ubl TECTOBBIX H KOHTPOJIbHBIX 32JaHUI TeKYLero KOHTPOJIst
P?BI[CJ'I 2. ®uznyeckrue OCHOBEI MEXAHUKH.

1. JTuck paguycom R = 10 cM Bpamiaercss BOKpYr HEMOJBUKHOM OCH TaK, YTO 3aBUCUMOCTh
yri1a IoBopoTa pajuyca AUCKa OT BPEMEHH 3a/1a€TCs yPaBHCHHCM o) =A+Bt+ Ctt+Df* (B=1
pan/c; C=1 paz[/c D=1 paz[/c ). OnpenenuTh A TOUeK Ha 000/1e Kojeca K KOHILY BTOPOM CeKYyH-
JIbI TIOCJIe Havayia JBIKEHHS: 1) TaHTeHIMAIbHOE YCKOPEHHE a.; 2) HOPMaJbHOE YCKOPEHHE ap; 3)

MOJIHOE YCKOPEHHUE a.
2. Ha gacTtuily, HaXO/ISIIIIyrOCs B Hadaje KOOpMHAT, NeNCTBYyeT cuila, BEKTOp KOTOPOM orpe-

ACIICTCA BBIPAXKCHUCM F 4| +3J rac | n J CAUHUYHBIC BEKTOPBI ,Z[CKapTOBOI/I CUCTEMBI KO-

opauHat. Pabota, coBepIeHHas dTOW CUIION MpH MepeMEIeHUH YaCTHIIBI B TOYKY ¢ KOOpIUHATAMH
(4.3), paBHa

1) 9 JIx, 2) 25 Jx, 3) 16 x, 4) 12 Ix

3. Kakyro paboTry coBepliaeT paBHOACHCTBYIONIAs BCEX CHII, MPUIIOKECHHBIX K TETy, paBHO-
MEPHO JIBHXKYIIEMYCSI 10 OKPY>KHOCTHU?

Paznien 3. MonekynspHas Gpu3Mka ¥ TepMOIMHAMUKA
4. Ha xakoii BbICOTE JaBlieHHE BO3yxa cocTaBisieT 60% ot naBineHust Ha ypoBHe Mopsi? Cuu-
TaTh, YTO TEMIIEPATYpa BO3yXa Be3/e oquHakoBa 1 paBHa 10°C.
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9. B xakoM HampaBiIeHUM MOKET U3MEHATHCS SHTPONUS 3aMKHYTON cucTeMbl? HezaMkHyTOM
CUCTEMBI?

6. I[Ipu yBenmuuenuu koHueHTpamnuu [ Monexy: (duciaa MoJieKyll B euHuIe 00bema) B 2 pa3a

U IuaMeTpa d MOJIEKYJI B 2 pa3a cpelHss JUIMHA CBOOOIHOrO mpobera. ..
1) yBenuuntcs B 4 pasa; 2) yMEHBIIUTCS B 4 pas3a; 3) yBeauuuTcs B 2 pasa 4) yMEHBIIMTCS B 8 pas3

Pasnen 4. DIeKTpUYECTBO U MarHeTU3M | r
- 3
7. llupkynsiuys BEKTOpa HAMPSHKEHHOCTH H marsuraoro nons I
BJIOJIb KOHTYpa Ly, 1300pakeHHOTO Ha PUCYHKE, TP 00X0/€ €ro MPOTUB
4aCOBOMW CTPEJNIKHU, PaBHA
Ly
HI12A 2)5A :)
3)-4A 4) -2 A / | KI3=2A
L=7A _sz=3A
I,=10 A
v 2 8. Cuia Toka |4 JUIA y371a O, U300paXKeHHOTO Ha
L=5A o) PUCYHKE, paBHA
g ;=10 A 1) 0; 2) 10 A;
"I 3) 15 A; 4)5A.
4

9. DnexTpoH, 00amas ckopocThio V = 1 Mwm/c, BIeTaeT B OHOPOTHOE MarHUTHOE TI0JIE O
yriaom o = 60° Kk HampaBlIEHUIO TOJS U HAUMHAETCS IBUTaThCs MO criupainu. HampsskeHHOCTh Mar-
nutHoro nosig H = 1,5 kA/M. Onpegenuts: 1) mar cnupany; 2) paanyc BUTKa CITUPATIH.

Pasxen 5. Konebanus v BOJHEI

10. HanpskeHne Ha KOHAECHCATOPE B KoJeOaTeTbHOM KOHTYpe u3MeHsiercs o 3akony U = 50
c0s10°7 t, B. UeMy paBHA HHIYKTHBHOCTb KATYIIKH ¥ IOIHAS YHEPIHS B KOIEOATEIHHOM KOHTYPE,
€CJIM EMKOCTb KOHJIeHcaTopa paBHa 10 HD?

11. Ecnu ypaBHeHME MJIOCKON CUHYCOMIaIbHON BOJIHBI, pAaCIIPOCTPaHSIONIEHCS BIOIb OCH
OX, umeer Bun § =0, 2COS(628t — 3,14X), TO JUTHHA BOJIHBI PABHA...

Diwm 2)2w™m 3)4wm 4) 8 m
Pasnen 6. BonnoBas ontuka. OCHOBBI KBaHTOBOW (DH3HKHU

12. Ananmsarop B 4 paza yMEHbIIaeT HHTEHCUBHOCTh CBETA, MPUXOISIIETO K HEMY OT IOJISI-
puszaropa. OnpeaenuTs (B €IMHULIAX TT) YTOJI MEX]y IVIABHBIMHU IJIOCKOCTSMH HOJIsIpU3aTOpa U aHa-
JM3aTopa.

13. CkonpKkO IITPUXOB HA OJHOM MM JUTMHBI UMEET AU(PaKIIMOHHAs peleTKa, €Clu 3eyieHast
JUHUS PTYTH C JUIMHOHM BOJHBI A = 5461 B cmekTpe NmepBOro mopsijaka HaOJoJaeTcs Moj yrioM
19°8'? (sin19°8’ = 0,328)

14. Ecnu abcomoTHYIO TEMIIEpaTypy HarpeToro Tejaa yBeJIMYUTh B 2 pa3a, TO SHEPrus, U3Iy-
yaemasl ¢ MOBEPXHOCTHU Tella 3a €AMHUILY BPEMEHHU YBEIUYUTCS ...

1) B2 pasza; 2)B4paza;  3)B 8 pas; 4) B 16 pas.

Paznien 7. ®usnka aroma. DieMeHTHI ajiepHoi GU3NKN ¥ PU3MKH FIeMEHTapHBIX YacTHUIL.

15. ITouemy aTOM BOJOpO/Ia MOXKET UMETh OAHY U Ty K€ SHEPTUIO, HAXOJSCh B PA3IMYHbIX
COCTOSIHUSX?

16. OmpenenuTh UTMHY BOJIHBI, COOTBETCTBYIOIIYIO BTOPOI CHEKTPaIbHON JMHUU B CEPUU
[Tamena.
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60
17. Tlepuox monypacmana ,, Co paser 5,3 roga. OnpesenuTs, Kakast OIS IEPBOHAYATBHOTO
KOJIMYECTBA SI/IEp 3TOT0 U30TOIA pacnaaaercs yepes S JeT.

0). [IpumepHasi TeMaTuka pedepaToB, 10KJIAT0B

1. B3auMoCBs3b IPOCTPAHCTBA, BPEMEHHU, MaTEPUH.

2. YCKOpUTEU 3apsiAKEHHBIX YaCTHII.

3. Oco0GeHHOCTH pacpocTpaHeHUsI 3ByKa B MOPCKOI BOJIE.

4. OcobenHocTu pacrnpoctpaneHuss SMB B pa3nuuHbIX cpenax.
5. l'onorpacgusi.

6. OnTUyecKue sSBJICHUS B PUPO/IE.

7. Tumbl 1a3epoB U UX UCIOIb30BAHHE.

8. KocMuueckoe nsiyueHue.

9. Biusune PaaAOAKTUBHOI'O U3JTYYCHUS HA )KMBBIC OPTaHHU3MbI U TCXHUKY.

5.2. MeTonnqecmde YKa3aHHus 110 OpraHm3anuu CaMOCTOSITENbLHOM’ paﬁoTbI
CamocrosTenbHas pa60Ta CTYACHTOB ABJISICTCA COCTaBHOM YaCThIO y‘IG6H0ﬁ pa-

OOTBHI U UMEET LIEJIBIO 3aKPEIUICHUE U YTIyOJeHUs MOJYYSHHBIX 3HAaHUW U HABBIKOB,
NOUCK U MPUOOPETEHHE HOBBIX 3HAHMI, a TaKXKE BBIIOJHEHHUE YYEOHBIX 3aJaHUIA,
IIOATOTOBKY K IIPEACTOSIIUM 3aHATUAM, 3a4€TaM U DK3aMEHaM.

CamocrosiTenbHas paboTa MpeAyCMaTpUBAET, KaK MPAaBUIIO, BBIMOJHEHUE KOH-
TPOJIbHBIX Pa0OT, BBIYMCIMUTENbHBIX U rpadMUYECKUX 33aJaHUi K J1a0OpaTOPHBIM pa-
00TaM, OATOTOBKY K MPAKTUYECKUM 3aHITHSIM.

Pabota ¢ nuTeparypoii npeaycMaTpUBaeT CaMOCTOSITEIbBHOE U3yUEHUE TEOPETH-

YEeCKOT0 MaTepuaa, pa3paboTky pedepaToB U IpYrux TBOPUECKUX 3aTaHUM.

IIpumepHas TeMaTHKa pedepaToB, BOIPOCOB UIA KOHTPOJISI CAMOCTOAITEILHOM PadoThI.
1. IlepeMeHHBIH TOK.
2 KBaHTOBast TEOpUS JIEKTPOIPOBOIHOCTH MeTAII0B. CBEPXIIPOBOIUMOCTD.
3. KBaHnTOBast TEOpHS AIIEKTPOITPOBOTHOCTH TTOIYIIPOBOIHHUKOB.
4. KoHTaKTHBIE SBJICHUS B METAJJIaX U MOJIYIPOBOJHHUKAX.
5. BombI110# B3pBIB ¥ 3BOJIONHS TOPSIYEH BCEIICHHOM.
6. BceneHHast Kak cCaMOOPraHU3yIOIIAsICS CUCTEMA.

1. YeM mpUHIMNHAIBHO OTIMYAETCS KBAHTOBAasl TEOPHUS 3JIEKTPOMPOBOAHOCTH OT KJlacCHUye-
CKOH Teopun?

2. Kak MarHuTHOE 110JIe IEHCTBYET Ha CBEPXIIPOBO/IAIIIE CBOMCTBA BEIIECTB?

3.UTo Takoe «KyInepoBcKas mapa»?

5. Kak n3meHsercss sJHepreTHYeCKUil CIIeKTpP 3JIEKTPOHOB B MOJIYIPOBOAHUKE ITPU BHECEHUH
npumecu?

6. Uto Ha3bIBaeTCS TEMIIEPATYPOM UCTOLIEHHS IPUMECH?

7. B ueM coCTOUT BHIIPSAMIIAIONIEE JEHCTBUE KOHTAKTA IMOIYIIPOBOJHUKA C METAIIOM?
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8. UTo Ha3bIBaeTCs OTPHULIATEILHBIM MOTJIONIEHHEM CBEeTa?
9. Chopmymnupyiite 3akoH Xab0a.
10. C ueM cBsA3aHO BO3HUKHOBEHUE PEIMKTOBOIO U3JIy4yeHUs?

B mporecce camocToATensHON yueOHOU MEeATeTbHOCTH (POPMUPYIOTCS YMEHUS:
aHaJM3UPOBATh CBOM MO3HABATEIbHBIC BOZMOKHOCTU M INIAHUPOBATH CBOIO MO3HABA-
TEJIbHYIO JESATEIBHOCTh; padOTaTh ¢ UCTOYHUKAMU HH(POPMAILIUU: TEKCTaMHU, TaOIu-
I[aM{, CXEMaMH;, aHAJIU3UPOBAThH MOJYUYCHHYIO YU4eOHYI0 WH(OpPMAIIUIO, JAeIaTh BbI-
BOJIbl; aHAIM3UPOBATh U KOHTPOJIUPOBATH CBOU YUEOHBIC ICUCTBUS; CAMOCTOATEIHHO

KOHTPOJIUPOBATH IMOJTYUYCHHBIC 3HAHHNA.

5.3. IlpomMekyTOUHbIH KOHTPOJL: JK3aMeH 1mocie 1 — 4-ro cemecTpos.

K 3x3aMeHy 10NyCKaIOTCS CTYAE€HTHI, BLINOJIHUBIINE BCe TPeOOBAHUA y4el-
HOM mporpammbl. /s gomycka K 3K3aMeHY HeO0X0AMMO BbINOJHEHHE KOH-
TPOJBHBIX Pa00T, TECTOBBIX M MPAKTHYECKUX 3aJaHUI, Ja0OpPaTOPHBIX padoT

NMPEAYCMOTPECHHBIX B TEKYIIIEM CEMECTPE.

Ilepeyennb BonpocoB k 3x3aMeny (1 cemectp)

. IlyTs, nepemenieHue, CKOPOCTh, YCKOPEHHE MAaTEPUATILHON TOUKH.

. YpaBHEHHE KMHEMATHKU MOCTYNAaTEeIbHOTO M BPAllaTeIbHOTO ABMKEHUM MaTepHalbHON TOUYKHU
(U1 pABHOMEPHOT'O U PAaBHOYCKOPEHHOT'O IBUIKEHUH ).

3. TanreHuagbHOE, HOPMAJIBbHOE U MOJIHOE YCKOPEHUE MPU KPUBOJIMHEMHOM JIBUKEHUU, UX B3au-
MOCBSI3b.

4. YrnoBoe nepeMelieHne, yrioBas CKOpOCThb, YTJIOBOE€ YCKOPEHHE MPH BpallaTelbHOM JABHXKEHUU
TBEPJOTO TeNa.

5. CBs3b MeX/1y BEJIMYMHAMH, XapaKTEPU3YIOUIMMH MOCTYNAaTeIbHOE U BpalllaTeIbHOE JIBUKEHUE.
XapakTEepUCTUKH paBHOMEPHOro BpaiieHus. CI0KHOE MMOCTYNaTeIbHO-BPAILATEIBHOE JIBUKE-
HUE.

6. ITonsarue cunbl 1 Macchl. 3akoHbl HproTOHA.

7. 3aKOH BceMUpHOro TAroreHus. Cuna TSKEeCTH U Bec Tena.

8. Cuna ynpyroctu. 3akoH ['yka. Cuiibl TpeHUS.

9

1

N —

. MOMEHT CHIIBL.
0. MomeHT uHepLuu MaTepUaIbHOW TOUYKH M TBEPAOro Tejaa. MOMEHT MHEPLIMU CTEPXKHS, KOJIBLA,
nucka, mapa. Teopema Ilteitnepa.
11. OcHOBHOE ypaBHEHHE JUHAMMKHU BPALLATEIIbHOTO IBUKEHUS.
12. MoOMeHT uMItyIbCa.
13. Pabora u sHeprus. Pabora koHCepBaTUBHOM CcHIIbl. MOLITHOCTD.
14. Kunetnueckas sHeprus. Kunetndeckast sHEprus BpalaTeIbHOTO IBUKCHMUS.
15. TloreHumanbpHas YHEPTUs U €€ BA3b C KOHCEPBATUBHON CHIION.
16. [ToTeHunanbpHast SHEPTHs TeJla B TIOJIE CUIIBI TSKECTH, 1eOpMUPOBAHHOM NpyXuHbI. [loTeHnu-
aJbHAasl KpUBAs.
17. 3akoH coxpaHeHus sHepruu. [IpeBpaiienne MexaHnueCKOW YHEPTUH.
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18.
19.

20.
21.
22.
23.
24.
25.

26.
27.
28.
29.
30.
31.
32.
33.
34.

35.
36.
37.
38.
39.
40.

N NN AW

10.

11.

12

13.
14.

15.
16.
17.

HNmnynbc Tena. 3aKOH U3MEHEHUS U COXPaHEHUS UMITYJbca. Y IPYTHi U HEYNIPYTUil yaapsl.
[lenTp Macc, 3aKOH JBUKEHHS IIEHTpa Macc. [[Br>keHue Tejaa NepeMEeHHON MacChl. Y paBHEHHUE
Memepckoro. @opmyna L{nonkoBckoro.

3aKOH U3MEHEHHS U COXPAHEHUS] MOMEHTA UMITYJIbCa.

['mpockomn, rupockonrueckuii 3¢ Hexr.

3aKOHBI IMHAMHUKHU B HEMHEPUUAIBHBIX cucTeMax orcyera. Cuiibl HHEPLUU.

Hewunepumansubie cuctemsl orcdera. L{eHTpoOekHas criia HHEPIIHH.

Heunnepuunanshele cucremsl orcuera. Cuita Kopuonuca.

[IpocTtpancTBO 1 BpeMs B Kilaccuueckoil Mexanuke. [IpeoOpazoBanus ["anunes. 3akoH cioxe-
Huda ckopocteil. [Ipunuun otHocutenbHocTH [Manumnes.

[TocTynatsl crienuanbHON Teopun oTHOCUTeNnbHOCTH. [IpeoOpasoBanus Jlopenua.
[IpeobpazoBanms Jloperiia. OTHOCUTEILHOCTh OJTHOBPEMEHHOCTH COOBITHHA.

[TpeoGpaszoBanus Jlopenmna. OTHOCUTENBHOCTD AMUTENBFHOCTH coObITHH. [1apagokc Me30Ha.
[TpeobpazoBanus Jlopenia. Mi3aMeHeHne ATMHBI TEN B Pa3HBIX CUCTEMAaX OTCYETA.
[IpeoOpazoBanus JIopeHIia 1 peassTUBUCTCKUN 3aKOH CJIOKEHHUSI CKOPOCTEH.

HuTepBan Mex1y COOBITUIMU.

OCHOBHOI 3aKOH PENSATUBUCTCKOMN TMHAMUKU.

Kunernueckast sHEprus B peasiTUBUCTCKON MEXaHHUKE.

OHeprus Nokos. 3aKOH B3aUMOCBSI3H Macchl U dHepruu. CBs3b MEXIY dHEpPruel U UMITYJIbCOM,
MMITYJIbCOM U KUHETUYECKOM SHEPrueH B PEIITUBUCTCKON MEXaHUKE.

Cucrembl MHOTUX YacTull. CocrosiHue cucteMsl. [lapamMeTpsl cocTosHUS.

WneanbHelii ra3. YpaBHEHHE COCTOSIHUS UACAIBHOTO rasa.

OcCHOBHOE ypaBHEHUE MOJIEKYJIIPHO-KMHETUYECKOW TEOPUH U/I€aIbHOTO rasa.

Yucno creneHeit cBoOO bl MOJIEKYIIBI. Pacpeienienrs SHEPTHH 110 CTETIEHSIM CBOOO/IbI.
Pacnpenenenue Mmonekyn B noreHuuainbHOM noJie Pacnipenenenue bonpimana.

Pacnpenenenue ra3oBbIx MOJIEKYI IO CKOPOCTAM (pacnpenenenue MakcBesa).

Ilepeyenb BONPOCOB K 3K3aMeHY (2 cemecTp)

. CpeniHee 4uciio CTOJIKHOBEHUHN U CPEIHSIS IJTMHA CBOOOIHOTO MTpo0era MOoJIeKy.

. TenmomnpoBoaHocTh. YpaBHeHue dypre. KoaphuimeHT TermonpoBoJHOCTH.

. BHyTpeHHee TpeHue (Bs3kocTh) razoB. YpaBHeHue Heiorona. Koad¢uimenT BsazkocTu.

. Auddyszus. Ypasuenue duka. Koapdunuent auddysun.

. BHyTpeHHss sHepTUs uaeanbHOro ra3a. Ynucino creneneld CBoOO0 bl MOJIEKYITHI.

. Pabota B TepmoiuHamuke. TenaoeMKoCTb.

. [lepBbIii 3aKOH TEPMOJMHAMUKHA U €r0 IPUMEHEHHE 11 H30XOPHOTO W U300apHOTO MPOIIECCOB B

rasax. YHUBepcallbHas ra3oBasi NOCTOsIHHAsL. Y paBHeHUe Maliepa.

. IlepBblif 3aKOH TEPMOAMHAMHUKHN U €r0 MPUMEHEHUE ISl U30TEPMUYECKOr0 M aJuadaTHOro Ipo-

reccoB. YpasHenue Ilyaccona.

. TermoBbie aBurarenu. Kpyrosoit npouecc. [ukin Kapno. KII/I nukia. Bropoe Hayaio tepmoau-

HaMUKH.
O6parumbie 1 HEOOpATUMBIE MPOIECCHI. DHTPOIHUS, €€ CTATUCTHUECKOE TOJIKOBAaHUE U CBSI3b C
TEPMOJAUHAMUYECKON BEPOATHOCTHIO.

Ontponus. 3MeHeHne 3HTponuy Ipyu u3omnpoueccax. Bropoe Hauamo TepMOJUHAMUKH.

. PeanibHble rasel. YpaBHeHue Ban-nep-Baanbsca. M3otepmel Ban-aep-Baainsca.

BuyTpennsis sHeprus peanbHoro raza. ¢ dekrt xoyns - TomcoHa.

CsoiicTBa xunkocreil. [loBepxHOCTHOE HaTs>keHHE. JlaBlIeHHE 1O UCKPUBIEHHOW MOBEPXHO-
CTBIO.

®da30Bble nepexopl. JluarpaMma coCTOSHUS.

DIIEKTPUUYECKUH 3apsii. 3aKOH COXPAHEHUS AJIEKTpUUECKOro 3apsaa. 3akoH KyioHa.

HanpspkeHHOCTB 3ileKTpocTaTndeckoro nodst. HanpspkeHHOCTh 1odist ToueyHoro 3apsiaa. [Ipun-
LU CYNEPIIO3ULINU. 3apsijl, pacripeieIeHHbINA 0 00beMy, TOBEPXHOCTH, JINHUU.
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18. IlpuHIuNI cynepno3uuuy. DIEKTPUUECKOE T0JIe U0 (Ha OCU AUIOJS U Ha NEPIEeHIUKYIISpE,
BOCCTaBJICHHOM U3 CEPEAMHBI JUIOJIA).

19. Cunossie uaun. [10TOK BeKTOpa HAPSHKEHHOCTH 3JIEKTpocTaTudeckoro nojs. Teopema ["ayc-
ca JUIsl DJIEKTPOCTaTUYECKOrO MOJIS B BAKYyME.

20. Teopema I'aycca. IIpumenenue teopembl ['aycca 1iisi pacuera 3JE€KTPOCTATUUYECKUX TOJICH:
HaIMpsKEHHOCTH I0JIs1 PABHOMEPHO 3apsHDKEHHON CepruuecKoil MOBEpXHOCTH.

21. Teopema Tl'aycca. Ilpumenenue teopemsl l'aycca mis pacuera 3JIEKTPOCTATHUUYECKUX IOJICH:
HaNpsKEHHOCTh M0JIs1 00bEMHO 3apsyKEHHOTO 11apa.

22. Teopema l'aycca. Ilpumenenue Teopemsl l'aycca ans pacdera 3J€KTPOCTaTUYECKUX IIOJIEH:
HaMpsHKEHHOCTh I0JIsI PABHOMEPHO 3apsKEHHOM OECKOHEUHOW IIOCKOCTH M HAIpPSKEHHOCTb
1OJIS IBYX O€CKOHEYHO MPOTSHKEHHBIX MapajlIeIbHBIX PABHOMEPHO 3apsKEHHBIX ITIOCKOCTEH.

23. PaboTa 371eKTpOCTaTUYECKOro MoJId o mepeMenieHnto 3apsina. Llupkymnsuus BekTopa Hamps-
KEHHOCTHU 3JIEKTpOCTaTUYeCKOro nojs. [loTeHuanbHplil XapakTep 3J€KTpOCTaTHYECKOro Io-
J8l.

24. IloteHunan anexkrpocrarnyeckoro nois. [lorenunan nous toueyHoro 3apsia. PasHocTs noTeH-

LI1AJIOB.

25. CBs3b HaNPsDKEHHOCTH M MOTEHLMANa 3JIEKTPOCTaTUYECKOrO MOJIs. DKBUIIOTEHIIMAIbHBIE 110-
BEPXHOCTH U JIMHUH HAIIPSDKEHHOCTH.

26. CBsi3p HANPSDKEHHOCTH M MOTEHIIMANIa 3JIEKTPOCTaTHYECKOro mossi. Pacuer moreHumana 3aps-
JKEHHOU ChepBhl.

27 CBs3b HaNPSYKEHHOCTU U MOTEHIMAJIA AIEKTPOCTATUYECKOro NoJisi. Pacyer pasHOCTH NOTEHLIMA-
JIOB MEXy JABYMs TOUKaMHU I10JI1 PABHOMEPHO 3apsHDKEHHONW OECKOHEYHO MPOTSHKEHHOMU IJI0C-
KOCTH M MEXAY IByMsl PABHOMEPHO 3apsSKEHHBIMU TUIOCKOCTSIMH.

28. CBs3b HaNpPsHKEHHOCTH U MOTEHLMANA 3JIEKTPOCTaTUYECKOro nossd. Pacuer pasHoCTH MOTEHIM-
aJIOB MEXJ1y TOUKaMU MOJIs1 00bEMHO 3apsKEHHOTO 11apa.

29. IIpumenenne TeopeMsl l'aycca 1 pacueTa HalPsSYKEHHOCTH IOJII PABHOMEPHO 3apsiKEHHOI'O
muMHIpa (HUTH). CBS3b MEXy HANPSYKEHHOCTHIO U MOTEHIIUAIOM 3JIEKTPOCTaTUYECKOTo I10-
as1. PacueT pa3HOCTH MOTEHLMATIOB MEXIY TOYKAMH IOJs PABHOMEPHO 3apsKEHHOTo OecKo-
HEYHOTO IWIMHAPA (HUTH).

30. uanexktpuku B 3nekTpuueckoM noge. [lonsgpusannsa quaIeKTpUKOB U €€ TUIbl. BekTop moms-
pU3aLuu.

31. DnexTpuueckoe nojue B quUdJIeKTpuKe. OTHOCHUTENbHAS IUIIEKTPUUECKAs TPOHULIAEMOCTD U JIH-
AIIEKTpUYECcKasi BOCIIPUUMYHUBOCTb.

32. BekTop anekTpudeckoro cMenieHus. Teopema ['aycca 1 qU3IIEKTPUKOB.

33. CerHetoanIeKTpUKH U UX CBOMCTBA. JuanexTpuueckuil rucrepesuc. I1bezonrnekrpuyeckuil ¢-
(exT.

34. IIpoBOJHUKH B JIEKTPOCTATUYECKOM ToJie. Pacmipenenenue 3apsa0B B IPOBOJHUKE. DIEKTPO-
€MKOCTb YEAMHEHHOTO IIPOBOIHUKA.

35. Konnencaropsl. DIIeKTpOEeMKOCTh KOHAeHcaTopa. [locienoBarenbHoe U mapauiebHOE COeIH-
HEHUE KOHJIEHCATOPOB.

36. DHeprus IPOBOJHUKA U KOHJIEHCATOPA. DHEPTHUS AJIEKTPOCTATHUECKOTO MOJISI.

Ilepeuenn BonpocoB K dk3ameny (3 cemecTp)

1. Onexrpuuecknii Tok. Cuia Toka. [ImoTHOCTH TOKA.

2. Uctounuku Toka. 9JIC ncrouHuka.

3. 3akon OMa B MHTETpabHOU U T depeHaIbHON opMme.

4. 3akoH [[xoyns - Jlennia B unterpanpHoi u qudepennnanbaon hopme.

5. 3akoH OMa /1711 HEOJHOPOIHOT'O y4acTKa LIENH U CIEICTBUS U3 HETO.

6. [IpaBuna Kupxroda. Pacuer pa3BeTBICHHBIX JIEKTPUUECKUX LIETICH (TTPUMED).

7. MaruuTtHoe mosne. Bekrop MarHuTHoOM uHAyKIMH. ['paduueckoe mnpenctaBieHHe MarHUTHOTO

HOJIS.

8. 3akoH buo - Casapa - Jlaruiaca u ero npuMeHEHHE Ul pacueTa MarHUTHOTO IOJISL TPSIMOTO TOKA.
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9. 3axon buo - Caapa - Jlamnaca u ero npuMeHeHHe JUIsl pacdeTa MarHUTHOT'O 10JIs1 KpyroBOTO TO-
Ka.

10. JlelicTBMe MAarHUTHOIO MOJSI HA NPOBOAHMK ¢ TokoM. Cuina Ammnepa. Cuna B3auMoJeHCTBUSA
JBYX IPOBOJHHUKOB C TOKOM.

11. Teopema 0 HMPKYJISLUKU BEKTOpa HAPSHKEHHOCTH MArHUTHOTO MOJS (3aKOH MOJHOTO TOKa) U
€ro NpUMEHEHHUEe JJIsl pacyeTa MarHUTHOTO MOJIsE COJICHOU/IA.

12. Teopema 0 HMPKYJISLUKA BEKTOpa HAMPSHKEHHOCTH MArHUTHOTO MOJsS (3aKOH TMOJHOTO TOKa) U
€ro NpUMEHEHHUEe JJIsl pacyeTa MarHUTHOTO TIOJISl TOPOUIA.

13. IToTok BekTOpa HAMpPsHKEHHOCTH MAarHUTHOTO MoJisg (MarHUTHOM MHAyKiuu). Teopema ["aycca
JUTSL MArHUTHOTO TIOJIS.

14. PaboTa 1o nepeMeiieHnIo NpoBOJHIUKA U KOHTYpa C TOKOM B MarHUTHOM I10JI€.

15. KoHTyp ¢ TOKOM B MarHUTHOM 1oJie. MarHUTHBIA MOMEHT KOHTYpa C TOKOM.

16. JIBukeHuE 3apsyKEHHOM YaCTULIBI B AJIEKTPUUYECKOM II0JIE.

17 MarnutHoe moJie ABWXKYyLIErocs 3apsaa. JleiicTBUe MarHUTHOTO IMOJIs Ha JBWXKYIIMICS 3apsii.
Cuua Jlopenua.

18. JIBrrkeHue 3apssKeHHOM YacTHUIIBI B MATHUTHOM TTOJIE.

19. OTkII0OHEHNE IBUKYIIUXCS 3apsI10B SJIEKTPUUECKUM U MarHUTHBIM I10JIEM.

20. 3ddext Xonna u ero NpuMEHEHHE.

21. MarHuTHbIE MOMEHTBHI 3JIEKTPOHOB U ATOMOB.

22. Hamarau4eHHOCTh. MaruHuTHoe moiie B BellecTBE. MarHuTHas BOCHPUUMYHBOCTD U OTHOCH-
TeJbHasi MAarHUTHAsI IPOHUIIAEMOCTb BEILIECTBA.

23. lnamarHuTHBIN 3P PEKT.

24. JlnaMarHeTUKH U apaMarHeTHKU.

25. deppoMarHeTUKU, UX CBOMCTBA U MPUMEHEHHUE.

26. OnbiTel Papajes. SIBaeHUE 371€KTPOMAarHUTHON UHTYKIIUH.

27. 3axon Papanes. [IpaBuno Jlenua. Buxpesbie TokH.

28. Camounnykuusi. UHaykTUBHOCTH. TOKM Mpu pa3MbIKAHUHU U 3aMbIKAaHUU LIETIH.

29. DHeprust MarHuTHOTO 1oJist. O0beMHas MIIOTHOCTh SHEPTUH.

30 Buxpesoe anektpuueckoe mnosne. [lepBoe ypaBHeHue Makcera.

31. Tok cmemenus. Bropoe ypaBaenne Makcaesua.

32. Cucrema ypaBHeHU MakcBeia Jyisi 3JIEKTPOMarHUTHOTO TOJIA.

33. YpaBHEHHUE U XapaKTEPUCTHKU TapMOHUYECKUX Koniebanuii. CriocoObl 3ajaHus KoeOaHuil.

34. JIuddepennuanbHoe ypaBHEHHE COOCTBEHHBIX (HE3aTyXarolux) KojieOaHuW Tpy3a Ha Tpy-
kuHe. Ero pemenne. ['apMoHnyecknii ocuuuisTop. MasTHUKH.

35. CkopocCTh, yCKOpPEHHUE, IHEPTHUS TAPMOHHUECKUX KOJIeOaHUH.

36. KonebatenbHblit KOHTYp. CBOOOIHBIE HE3ATYXAIOILIUE AIEKTPOMArHUTHbIE KOJIeOaHUs B KOHTY-
pe. Auddepennnansuoe ypaBuenune. @opmysna TomcoHa.

37. Tox u HampspKEHUE B HACATM3UPOBAHHOM KoliebaTeabHOM KOHType. [IpeBpaiienue sHEpruu
IIPU 3JIEKTPOMArHUTHBIX KOJIEOaHUSX.

38. Muddepenmanbaoe ypaBHeHHE 3aTyXarOMUX KojeOaHU B KojeOaTeIbHOM KOHTYpE, €ro pe-
HICHHUE.

39. XapakTepuUCTUKH 3aTyXaHUsl.

40. MuddepennmaibHOE ypaBHEHUE BEIHYKICHHBIX KOJICOAaHUH B KOHTYPE, €r0 PEIICHHE.

41. HanpsbkeHue Ha KOHJEHCATOPE U TOK B KOHTYPE MPH BBIHYKIECHHBIX KOJICOAHUSIX.

42. SIBnenue pezoHaHca B KojebOarenbHOM KoHType. Pe3onancHble kpuBble (AUX). PezoHaHCcHBIE
XapaKTePUCTUKHU KOJIeOaTeIbHOTO KOHTYpA.

Ilepeyens BonpocoB Kk 3k3aMeny (4 cemecTp)
1. BontHoBo# miporiecc. Buabl BOJIH.
2. YpaBHEHHE IJIOCKOW BOJIHBI.
3. BonHoBoe (auddepeHnnanbHoe) ypaBHEHHE yIpyroi BoJHbl. CKOPOCTh YyIPYToi BOJIHBI.
4. DHeprus ynpyrux BosiH. Bekrop YMoBa.
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5. PacmpocTpaHeHne 3J€KTPOMAarHUTHBIX KosieOaHuil. BosiHOBoe ypaBHEHHE >JE€KTPOMAarHUTHOM
BOJIHBI.

6. BosiHOBO€E ypaBHEHHE MJIOCKON AJIEKTPOMArHUTHOW BOJIHBI U €T0 PEILICHUE.

7. CBOICTBA 3JIEKTPOMAarHUTHBIX BOJIH.

8. DHeprus 3IeKTpOMarHuTHbIX BOJH. Bektop [loiinTuHra.

9. llIxana 31eKTPOMarHUTHBIX BOJIH.

10. UnTepdepenius BoaH. AMILTUTY/AA pe3yIbTUpYIomIero konedanus. PasHocTs (a3 u pa3HocTh
X0/a.

11. YcnoBus o6pa3zoBaHus MaKCUMYMOB U MUHUMYMOB MHTEHCUBHOCTH. MIHTEepdepeHIus cBeTa.

12. Cnoco6sl HabmoaeHus uurepdepenunu. MatepdepeHronnas kKapTuHa OT JBYX UCTOYHUKOB.

13. MaTepdepennns B TOHKUX MIeHKaX. [10JI0Ckl paBHOTO HAKIIOHA, TIOJIOCHI PABHOM TOJIIUHBL.

14. Iudpakuus. [Tpunnun [tolirenca-Openerns.

15. Meton 30u @penens.

16. Jludpakuus Ha KpyTrJIOM OTBEPCTHH H IIEIH.

17. JudpakumoHHas pemeTKa.

18. EcTecTBEeHHBIN U NOJSIpU30BaHHbIN cBET. [lomsipuzaTopsl.

19. Ionspusanus ceera. 3akoH Mantoca.

20. [Honsspuszanus npu oTpakeHUu U nNpeaomieHuu. 3akoH bprocrepa.

21. IBoitHoe myuernpenomiienue. [lomsiponsl.

22. TennoBoe uznydyeHne. OCHOBHBIE XapaKTEPUCTUKH TEIJIOBOrO M3nydeHus. 3akoH Kupxroda.

23. 3aKOHBI TEIUIOBOTO U3Ty4YeHUs a0COTIOTHO YEPHOTO TeJa.

24. ®opmyna Penes - [xunca. «YabTpaduoneroBas katactpoday.

25. KBanToBas runoresa [Inanka. ®opmyma [Tnanka.

26. ®oTOH. XapaKTepUCTUKH (POTOHA.

27. Baemanii porodddexr. 3akons! porodrddexra.

28. JlaBieHue cBerta.

29. Dddexr Komnrona.

30. Onsit borte. KopnyckyisipHO-BOJIHOBOW Jyajii3M 3JIEKTPOMAarHUTHOTO U3JTyUYEHHUS.

31. Monens atoma Peszepdopaa. [loctynarer bopa.

32. Cepuu B cieKTpe aTroma BOAOPOJIa.

33. DKcIepUMEHTaIbHOE JJOKa3aTeNbCTBO AUCKPETHOCTH SHEPreTUYEeCKUX ypoBHEH aTtoMoB. Ombl-
Tbl @panka u ['epna.

34. DHepreTHuecKUi U ONITUYECKUI CIIEKTphI aroma Bogopoja. (Pacuer aroma Bogopona o bopy).

35. I'unore3a ne bpoitns.

36. DKciepuMeHTAIbHBIC JOKA3aTEebCTBA BOJHOBBIX CBOMCTB MUKPOUYACTHII.

37. CooTHouieHue HeonpeaeneHHocTel I eitzenoepra.

38. BonHoBast yHKIMS U €€ CTATUCTUYECKHI cMbICI. [[puHIIMI MPUUMHHOCTH B KBAHTOBOM Mexa-
HUKE.

39. Ypasuenue lpeaunrepa co BpemeHem (oo1iee).

40. Ypasuenue lllpenunrepa as CTallMOHAPHBIX COCTOSHUM.

41. Yactuia B 0OTHOMEPHOM MOTEHIIUATBEHOMN «sIME» ¢ OECKOHEYHO BHICOKUMH CTEHKAMHU.

42. ITpunuun coorseTcTBUs bopa.

43. TynHenbHbIN 3P QEKT.

44. Ypasuenue lllpeaunrepa ns atoma Bogopoa. CoOCTBEHHBIE 3HAUSHHS SHEPTHH.

45. KBaHTOBBIE Uncna. BEIpOXKIEHHBIE COCTOSTHUSI.

46. IIpaBuia ot60opa. CeKTp U3Iy4eHHUs: aToMa BO0PO/a.

47. 1-s cocTosiHUE B aTOME BOA0poaa. Pacnpenenenue 31eKTpOHHOM TUIOTHOCTH JIJIsI Pa3TUIHBIX
COCTOSIHUH.

48. Cnextp aTroMa HaTpusi. MyJIbTUILUIETHOCTh CIIEKTPOB. CUH AJIEKTPOHA.

49. PacnipenieneHne 2JIEKTPOHOB 10 dHEpreTuueckuM ypoBHsAM. [Ipunnun [aynu. Ilepnonnyeckas
cuctema anemeHToB J[.11. Menpaeneena.

50. PentrenoBckoe n3nydenue. CIUIONIHON M XapaKTEPUCTUUECKHM CIIEKTphl. 3akoH Mo3nu.
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51. CocraB atomHOTO siipa. M30TOMBI, 1300aphl, M30TOHBI. CIIMH U MATHUTHBIN MOMEHT S/pa.
52. Jlegext Macchl. JHEPTHS CBS3H SApa.

53. dusnueckas npupoaa AAepHbIX cuil. KBaHTHI 0 siAepHBIX cuil. Mozenu cTpoeHus sjipa.
54. EcrecTBeHHAas paIMOAKTUBHOCTh. 3aKOH PaJMOAaKTUBHOIO pacnaja.

55. llennas sanepHas peaklus AeJIEHUs ypaHa.

56. Peakiiuu cuHTE3Aa.

Oo0pa3ubl IK3aMeHAIIMOHHBIX OMJIETOB

POCCUNCKUU I'OCYJIAPCTBEHHbBIU T'MIPOMETEOPOJIOI MUECKUN
VHUBEPCUTET
Kadeapa ®PU3SNKN

050305 — Ipuknagsas rugpomereopoaorus ([Ipodhums MOATOTOBKH ABHANMOHHAS METEOPOJIOTHS)

JK3aMeHANHMOHHBINH OugeT Ne 3
HJucuunauna «dOuzuka»
1. TanreHuanbHOE, HOPMAJIBLHOE U MOJHOE YCKOPEHUE MPU KPUBOJIMHEHHOM JABUKEHHUU, UX
B3aUMOCBSI3b.
2. 3aKOHBI IMHAMUKH B HEMHEPIHAIBHBIX ccTeMax oTcuera. Cuiibl HHEPLUH.
3. OnpenenuTh JaBJICHUE, OKA3bIBAEMOE ra30M Ha CTEHKU COCY/a, €CJIM €T0 IJIOTHOCTh paBHA
0,01 xr/™°, a CpenHsis KBaJpaTUyHasi CKOPOCTh MOJIEKYJ rasza cocraisieT 480 m/c.

DK3aMeHaTop

3aBenyrommii kadeapoit puzuxu

POCCUMCKUI IT'OCYJJAPCTBEHHbBIN 'MJIPOMETEOPOJIOT MYECKUH
YHUBEPCUTET
Kadenpa ®PU3NKU

050305 — IMpuknaguas rugpomereoposorus (IIpodusas NOArOTOBKH ABHAIMOHHASI METEOPOJIOT )

JK3aMEeHANUOHHBLINA Omaer Ne 5
Jlucunnanua «Pusuka»

1. Ucrounuku Toka. 3/1C ncToUHMKA.
2. IlnaMarHeTuKy U nmapaMarHeTUKH.
3. MrHOBeHHO€E 3HaueHHUE CUJIbI TOKAa B KOJIEOATETbHOM KOHTYpE MEHSETCS CO BpeMEHEM o

3aKOHY: | =2s1n 400 i, A . Haiitu nepuoz xoneGaHuili 1 eMKOCTh KOHTYpa, €CJIM KaTylIKa
MMeEeT MHAYKTUBHOCTE | I'H.

OK3aMeHaTop

3aBenytouuii kapeapoit pusuku

POCCUNCKUN TOCYJIAPCTBEHHBIN TMIPOMETEOPOJIOI MUECKUN
VHUBEPCUTET
Kagpenpa ®PU3NKU

050305 — IpuknagHas rugpomereoposorus ([Ipoduns NOArOTOBKH ABHAIIMOHHASI METEOPOJIOTHS)

DK3aMEHANUOHHBIN Ounjger Ne 3
Jucnunauga «PU3uKay
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1. BorHoBoe (nud depennnanbaoe) ypaBHeHHE yIpyroit BOJHBI. CKOPOCTh YIIPYToOi BOJIHBI.

2. DKCIIEPUMEHTAILHOE JI0KA3aTeIbCTBO JAUCKPETHOCTH YHEPTeTUYECKUX YPOBHEH aTOMOB.
OnbiTel @panka u ['epiia.

3. OnpenenuTh SHEPTUIO, UMITYJIBC U Maccy (DOTOHA, JITMHA BOJIHBI KOTOPOTO paBHa 1,24 HM.

DK3aMeHaTop

3aBenyrouuii kadenpoit puzuxu

6. YueOHO-MeTOAMYECKOE U HH(POPMALIMOHHOE 00ecnedeHue JUCIUIIMHBI

a) OCHOBHasl JIUTepaTypa:

1. Casenves HU.B. Kypc obmieii pusuku. Kauru 1-5. — M.: Hayka. ®usmariaut. 2009.

2. Tpogpumosa T. 1. Kypc ¢pusuku: Yueb. mocodbue ais By30B. — 7-¢ U3J., crep. — M.: Boicias
mkoJja, 2008.

3. ©puw C.3., Tumopesa A.B. Kypc obmieit puzuku. Kauru 1-3. — M.: Jlaap-Tpeiin. 2006.

4. Bonvxenwmetin B.C. «CO0opHHK 33124 110 00memy Kypcey ¢uszuku» — 2005.

5. K.Bb. Kann. Kypc o6mieit ¢pusuku: Yuebnoe nocodbue - M.: KYPC: HULl UH®PA-M, 2014.
- 360 c. Yue6noe nocodue DbC Znanium.com (http://znanium.com).

0) 10MOJIHUTEJILHAS JUTepaTypa:

1. bapmacoe A.B., Xonmozcopos B.E. Kypc obmieit pusuku nns npupojomnonb3obareneii. Me-
xanwuka // CIIb.: BXB-Ilerepoypr, 2008, 416 c.

2. bapmacos A.B., Xonmoeopos B.E. Kypc o0mieit ¢pusuku [uisi mpupoomoib3opareieit. Ko-
nebanus u Bonusl // CIIb.: BXB-IlerepOypr, 2009. — 256 c.

3. Bapmacos A.B., Xoamozopos B.E. Kypc o0mieit (pu3uku sl IPUPOA0Iob30BaTenein. Mo-
nexynspHas ¢usuka u repmoannamuka // CIIb.: BXB-ITerepoypr, 2009. — 512 c.

4. bapmacos A.B., Xonmozopos B.E. Kypc ob6mell ¢Gu3MKK Uil TPUPOJOIOIb30BaTEIeH.
OnektpuuectBo // CIIb.: BXB-Iletepoypr. — 2010 . - 448 c.

5. Heozseyxas U.B. Cunel unepuun. Koncnekr nekuunit — CII16.: Uzn. PITTMY, 2003. - 20 c.

6. Heoszseyxas U.B., Hvsuenko H.B. Koncnekt Jekiuii mo qucuuruinae «®Pusukay. Temsr: 1.
PenstuBucTckas npupoaa MarHUTHOro mnosisd. 2. YpaBHeHuss Makcpemna. Tok cmemenus. - CII6.:
N3n.PITTMY, 2009. — 24 c.

1. Muxmeesa E.IO., Conosvesa O.11. Dusuka TBep10TO TeNa. DIEKTPOHHOE yueOHOE TTocoOre
- .p. Ne 2011620517. 2011 r. http://h91102a0.bget.ru/elBook/Titul.htm

8. @okun C.A., bapmacosa A.M., Mamaee M.A. O6paboTKa pe3yibTaTOB U3MEPEeHUl Qu3u-
YECKMX BENWYMH. YueOHoe mocobue ajsi gabopaTopHoro mpaktukyma mo ¢usuke. - CII6.: Uzm.
PITMY, 2009. - 62 c.

9. bapmacos A.B., bapmacosa A.M., benoe M.M. u Op. JlabopaTopHBI PAKTUKYM MO JTHC-
nuruinHe «®@usuka». Paznenst «Mexanukay, «MonekynspHas ¢usuka u repmoauHamuka» — CII0.:
Uzn. PITMY, 2006. - 119 c.

10. Kocyos B.B., Cmankosa E.H. J1abopaTOpHBII MPaKTHKYM C UCTIOJIH30BAHUEM BHPTYaIb-
HBIX CTEHJOB Mo aucuuiauHe “Dusmuka”. Paznen “MonexkynspHas ¢usznka ¥ TepMOJUHAMUKA . —
CII6.: m3n. PTTMY, 2010. — 64 c.

11. Jvsuenxo H.B., booynos E.H., Apewes U.I1. u op. JJabopaTopHBIN MPAKTHKYM TIO JUCITHU-
winHe «@usnkay. Paznen «OnekrpuuectBo u Maraetusm» — CI16.: 3. PITMY, 2001. - 100 c.

12. Booposckuii A.11., Hvauenxo H.B., u Op. JlJabopatopHbIii pakTUKyM 1o ¢usuke. OnTHKa
u siiepHas ¢usuka. — CII6.: U3a. PITMU, 2016. - 115 c.

13. benoe M.M., Kocyos B.B., Akxoenesa T.JO. u Op. J1abopaTopHbIil MPAaKTUKYM O TUCIU-
muHe “@usuka”. Kype I, I1. — CI16.: u3a. PITMY, 2010. — 58 c.

14. KonTponpHas pabota no aucuuiuinHe «Pusmnkay. Paznen «OcHOBHI cielianbHON TEOpUH
OTHOCHUTENIbHOCTHY 1101 peA. Jlorunosa A.B. — CI16, PTTMY, 2010.

15. KonrtponbHas pabora no aucuumiauHe «Pusuka». Paznen «Bpamenue TBeproro tenay»
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nox pen. Jlorunosa A.B. — CII6.: M3a. PTTMY, 2011.

16. Konrponsnas padora Ne 1 mo gucuurummne «@usuka». Paznen «MonekynsipHas Gu3uKa.
Tepmonunamukay moj pen. booposckoro A.I1. — CI16.: U3a. PITMY, 2002.

17. KourponsHas paborta Ne 2 o aucuumiuae «Dusuka». Paznen «MonekynsapHas Gusnka.
Tepmonunamukay moj pen. booposckoro A.IL. — CI16.: U3a. PITMY, 2002.

18. KontposabHas paborta no nucuuiuinae «®Pusukay. Pazgen «Dnekrpocratuka» Mol pe.
Bobposckoro A Il — CI16.: U3n. PITMY, 2002.

19. KontposbHas pabora mo mucuuruinHe «®dwusukay. Pazgen «Omekrpocratukay. - CIIO.:
Wzn. PITMY, 2009. - 23 c.

20. KonrponbHas pabdora no nucuuminae «®Pusuka». Pasnen «[1ocTOSHHBIA TOK» MO pen.
bo6posckoro A.II. — CII6.: U3a. PITMY, 2002.

21. KonTponbHas pabdora no pucuuiuinae «dusnkay. Pa3nen « 3nekTpoMarHeTu3mM» moj pe.
bo6posckoro A.II. — CII6.: U3a. PITMY, 1997.

22. KonrponbHas pabota no aucuurinHe «Pusuka». Pazgen «Konebanus u BOJIHBI» IMOJ
pen. Hemssenkoit .B. — CI16.: M3a. PITMY, 2007.

23. KonrponpHas pabota nmo aucuuruinae «®dusuka». Paznen «BonHbl B ynpyrux cpeaax.
BonnoBas onTuka: mHTepdepeHuuns, nudpakiuus U moispu3anus cBeTa» moi pea. bodpoBckoro
A.Il. — CIIG.: U3n. PTTMY, 2004.

24. KonrtponbHas padota no aucuurinie «Pusuka». Paznen «TemnoBoe uznyuenue. KBan-
TOBas npupoja ceeta» nof pel. booposckoro A.Il. — CII6.: U3n. PITMY, 2005.

25. KontponbHas pabora no guciuruinHe «Dusukay. Paznen «Pusnka aTOMOB U aTOMHBIX
anep. DiIeMeHTapHble yacTUIilbl. OCHOBBI KBAaHTOBOM MexaHUKW» ol pea. booposckoro A.IL. —
CII6.: Uzn. PTTMY, 2002.

26. CaBBuHa, O. A. TecToBble 33/1aHUA C PEHICHUSIMH MO MaTeMaTHKe U (U3UKe [ DIEKTPOH-
Hbiid pecype] / O. A. CasBuna, E. . Tpodumona. - Ener: EI'Y um. U. A. Bynuna, 2002. - 89 c. -
Pexxum nmocryna: http://www.znanium.com/

B) NporpamMMHoe odecnieyenne u MaTepHer-pecypcsi:

1. http://pskgu.ru/ebooks/okphyzikc.html YueGHbie mocobus mo obmieit pusuke.

. http://lectoriy.mipt.ru/lecture?category=Physics&lecturer Buaeonekiuu u OTKpbITbIE 00pa-
3oBaTenbHble MaTepranbl PuzTexa. Jlekiuu no Ousuke.

. http://feynmanlectures.caltech.edu/- The Feynman Lectures on Physics

. http://pskqu.ru/ebooks/tf.html . Teoperuueckas Ousuka.

. http://physics.nad.ru/ - ¢pusuka B aHUMAITUAX

. http://dmitryukts.narod.ru/kopilka/video.html- oneiTer 0 pusuke.

. https://sites.google.com/site/rggmustud/ AxryansHast nHGOpMAaLUs ISl CTYACHTOB, TIPOXO-
namux odyuenue gusuke B PITMYVY.

7. MeTtoauyecKue yKa3aHusi JJisl 00y4aOLUXCS M0 OCBOEHUIO THCIUILIUHBI

N

CONPF, P~W

Bun yueOubix 3aHs- | Opranuzanus IeITebHOCTH CTYy/IEHTa
TUN

Jlexuun B Xone NEeKIMOHHBIX 3aHATUH HEOOXOJUMO BECTH KOHCIEKTHPOBAaHUE
yuebHoro marepuana. OOpamarb BHUMaHHe Ha (GOpMyIUpOBKU (uznuye-
CKHX 3aKOHOB, IIpoleccoB, siBjIeHUM. [lopoOHO 3anmuceiBaTh MaTeMaTHye-
CKue BbIBOJBI (popmyil. JKenaTrenbHO OCTaBUTh B pabOUYMX KOHCIEKTaxX I0-
75, HA KOTOPBIX JI€JIaTh MMOMETKH U3 PEKOMEHJOBAHHOM JUTEpaTyphl, 10-
MOJIHAIOIIME MaTepuai MPOCIYIIAHHOM JIEKIIMH, a TAaKK€ MOJAYEPKUBAIO-
e 0CO0YI0 BaXKHOCTh T€X WJIM UHBIX TEOPETUUYECKUX MOTO0KEHHH.

[IpakTuueckue [IpakTUueckoe 3aHATHE — ATO 3aHATUE, IPOBOJUMOE MOJl PYKOBOJCTBOM
3aHATHUS npenogaBarenss B y4eOHOM ayIuTOpWH, HaIpaBICHHOE Ha YIIIyOJieHUe
Hay4HO - TEOPETUYECKUX 3HAHUU U OBJAJCHUE ONPEACICHHBIMU METOIaMU
CaMOCTOSITENIbHOW paboThl. B mpoliecce Takux 3aHATHN BBIPAOATHIBAIOTCS
npakTuueckue ymeHusd. [lepea nmpakTHuecKuM 3aHATHEM CIEAYeT U3YyUUTh
KOHCIIEKT JICKIIUA M PEKOMEHJIOBAHHYIO JIUTEPATypy, oOparas BHUMaHHE
Ha MPAKTUYECKOE NMPUMEHEHHE TEOPUH U HAa METOJUKY PEIICHUs] TUIIOBBIX
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3ajjay, PELINTh 33a4u 3aJJaHHbIE Ha JOM (HE MEHee IIATH TUIIOBBIX 3a/1a4).
['maBHBIM cofepKaHUEM MPAKTUYECKUX 3aHATHUH SBIISAETCS aKTUBHAs pabo-
Ta KaXJO0ro CTYJIEHTa [0 MPUMEHEHUIO (PU3NYECKUX MOHATHH, 3aKOHOB U
MOJZICJIE K KOHKPETHBIM 337a4aM, B TOM YHUCIJIE IIPUKJIAJHOTO Xapakrepa.
Ha npakThueckoMm 3aHATUU INIABHOE — YSACHUTH CBA3b PELIACMbIX 3a1ad C
TEOPETUYECKUMU IOJIOKEHUAMU. [l 3aKpeIIeHUsT HaBBbIKOB JIOMa pelia-
I0TCS 3a/1a4y, 3aJjaHHbIE IIpernojaBaTesieM 0 IpoiacHHoN Teme. Jlid Be-
JIEHUS 3alMcel Ha NPAKTHUUECKUX 3aHATHUSIX OOBIYHO 3aBOJAT OTAEIbHYIO
Terpaab. I 3aKpeIuIeHusl MOJIyYEHHBIX NPAKTUYECKMX HABBIKOB I10CIE
U3y4eHHs] TeMBbl IPOBOJHUTCS KOHTPOJIbHAs padoTa. KoHTponbHBIE paboThI
BBITOJIHAIOTCS B BUJAC PELICHHUsS MHAMBUIYAIBHBIX 3a/ad BO BHEAYIUTOP-
HOE BpeMs M CHAIOTCS INPENOoAABATENI0 Ha NMPOBEpKY. IIpoBepeHHbIE KOH-
TPOJIbHBIE XPAHATCS y NPENOoNaBaTeNs O 3aBEPLICHHS U3Y4YCHMs JUCLU-
IUIMHBI.

Jlornueckast CBSI3b JEKUUI U NPAKTUYECKUX 3aHATHH 3aKJIIOYAETCS B TOM,
4T0 MH(OpMAIH, MOTyYSHHAs! Ha JICKIHH, B TPOILIECCe CaMOCTOSITEIbHOM
paboThl Ha NPAKTUYECKOM 3aHATUU OCMBICIMBAETCS U IepepadaThiBaeTCs,
IIPU [IOMOIM TPENoiaBaTeNsl aHaJIU3UPYETCs 10 MeNbUalinX NoJpoOHO-
CTEH, IIOCJIEC YETO NPOYHO YCBANBAECTCH.

JlaboparopHas
pabora

JlaGoparopHble 3aHATHS UMEIOT LENbI0 NMPAKTUYECKOE OCBOEHUE CTYICH-
TaMH Hay4YHO-TEOPETUUYECKHUX MOJIOKEHHUI M3ydyaeMOM THUCLUMIUIMHBI, OBJIa-
JIEHUE UMM TEXHUKOM 3KCIIEpUMEHTAJIbHBIX MCCIEIOBAaHUM M aHaiau3a Io-
JYy4EHHBIX PE3yIbTAaTOB, NMPUBHUTHE HABBIKOB PAa0OTHI C JaOOPATOPHBIM
000py1I0BaHUEM, KOHTPOJbHO-U3MEPUTENbHBIMU NPUOOPAMU U BBIYUCIIH-
TenbHOU TexHUKOH. [lo BhIMOMHEHUIO NaOOpaTOpPHON PabOTHI CTYAEHTHI
IPEJICTABIISIIOT OTYET U 3alUINAIOT €ro. 3allUIIEeHHbIE OTYEThI CTYACHTOB
XpaHsaTcs Ha kadeape A0 3aBeplieHus U3YYeHUS TUCITUTUINHBL.

Breaynuropnas
pabora

NPECTaBIsieT COO0M BUI 3aHSATHI, KOTOPBIE KaXKIBIH CTYIACHT OpPraHU3yeT
U IUIaHUpyeT caMocTosiTenbHo. CaMocTosiTenbHas paboTa CTYJEHTOB
BKJIIOYAET:

— CaMOCTOSITEJIBHOE U3yYEHHUE PA3JIeNIOB AUCLMUIIIINHBL

— MOATOTOBKA K BBIMOJHEHHIO JAOOPATOPHBIX pabOT, BHINOIHEHUE BBIYUC-
JUTEIbHBIX U TpapUuecKuX 3aJaHui K Ja0opaTOpHbIM paboTaM, MOATO-
TOBKY K MpPaKTHYECKUM 3aHATHUAM, PEHICHHE WHAMBHIYAJIbHBIX 3aday
(KOHTpOJIBHBIX padoT);

— BBITNIOJIHEHHUE JTOTOJIHUTEIbHBIX MHIMBUYaIbHBIX TBOPUECKUX 3aJJaHUI;
— IIOJITOTOBKY pedepaToB, COOOIIEHUH U JOKJIA/I0B.

IloaroroBka K »3K3a-
MEHY, 3a4eTy

3aueT Ciy:XUT (OpMON NMPOBEPKH BBHINOJIHEHUS CTYyAEHTaMHU Jaboparop-
HBIX ¥ KOHTPOJIBbHBIX paboT, yCBOEHHs MaTepHasia MPaKTHYEeCKUX 3aHATHH.
DK3aMeH HMMeEEeT IeJIbl0 MPOBEPUTh U OLIEHUTh YPOBEHb TEOPETHYECKHX
3HAHUH, YMEHHE NIPUMEHSATh UX K PEIICHUIO MPAKTUYECKUX 3aad, a TaKKe
CTETNEeHb OBJIAJIEHUS MPAKTUYECKUMHU YMEHHSIMH U HaBbIKaMU B 00beMe
TpeOOBaHUH YUEOHBIX TPOTPAMM.

[TonroroBka K 3K3aMeHy MpeArnoiaraeT M3yuyeHue KOHCIEKTOB JIEKIIMMH,
PEKOMEH1YEMOM JIUTEPATYPHI U IPYTUX UCTOYHUKOB, IOBTOPEHNUE MaTEpH-
aJIOB MPAKTUYECKUX 3aHITUH

K »sk3ameHy JnomyckaioTcs CTYJIEHTHI, BBIIOJHHMBIINE BCE€ TpeOOBaHUs
y4eOHOM MpOorpaMMbl MO JAaHHOM TUCIHUIUIMHE (JTabopaTopHbIe paboTHI,
JIOMAIIIHUE U TECTOBbIE 3a/JaHUs, KOHTPOJbHBIE PAOOTHI), MPETyCMOTPEH-
HBIE B TEKYIIIEM CEMECTPE.

8. UndopmannoHHble TEXHOJIOTHH, UCTOJIb3yeMble MPH OCYILIECTBJIEHUH 00pa3oBaTe/Ib-
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HOT'0 Mpouecca Mo AUCHUIIMHE, BKIKYas NMepedyeHb NPOrpaMMHOro odecrniedyeHuss 1 HuHPop-
MAaI[MOHHBIX CIIPABOYHBIX cHCTeM (IIPH HE0OXOUMOCTH)

Tema (pazaein) AUCITUTITMHBI

OO6pa3oBarenbHble U
MH(POPMAIIMOHHBIE TEXHOJIOTUU

[Tepe4yeHb mporpaMMHOTO
obecrieyeHus: U nHpopMaru-
OHHBIX CHPABOYHbBIX CHCTEM

Pa3gen 1. Beeaenue.

Jlekuuu, nmabopaTOpHbBIE 3aHs-
THSI, KOJUIOKBHYM, CaMOCTOS-
TeJbHas paboTa CTYAEHTOB

Microsoft Windows

Microsoft Office:Word, Excel
PowerPoint; DOBC PITMY
https://bibliotech.esstu.ru

Pasznen 2. ®usuyeckue OCHO-
BbI MEXaHUKH.

Jlekuuu, nmabopaTOpHbBIE 3aHs-
TUS, OTYET MO J1abOpaTOPHOIA
pabote (He mMeHee 4), MpaKTH-
YECKHE 3aHITHS, PAKTHYCCKHEC
3a7aHus, coOeceqoBaHUE, Te-
CTHpPOBaHUE, KOHTPOJIbHAS pa-
0oTa, caMoCTOsTENIbHAsT paboTa
CTY/ICHTOB

Microsoft Windows
Microsoft Office:Word, Excel
PowerPoint;

OBC PITMY
https://bibliotech.esstu.ru

Paznen 3. MoJaexkyasipHas
¢usnka u TepMoOAUHAMHUKA

Jlexumu, nmabopaTopHbBIE 3aHs-
TUS, OTYET MO J1abOpaTOPHOIL
pabore (He MmeHee 4), mpaxkTu-
YECKHE 3aHITHS, PAKTHYCCKHEC
3a7aHus, coOeceaoBaHUE, Te-
CTHPOBaHWE, KOHTPOJIbHAS pa-
0oTa, caMocTosTeNbHAsT paboTa
CTY/ICHTOB

Microsoft Windows
Microsoft Office:Word, Excel
PowerPoint;

SbC PITMY
https://bibliotech.esstu.ru

Pa3znen 4. DiaexkrpuyecTBo M
MarHeTu3m

Jlekuuu, nmabopaTopHBIE 3aHs-
THsI, OTYET IO JIabOPaTOPHOM
pabore (He MmeHee 4), mpaxkTu-
YeCKHe 3aHATHSA, TPaKTHYECKHE
3ajaHusa, cobeceqoBaHue, Te-
CTMpPOBaHUE, KOHTPOJIbHAs pa-
6ota, camocTosTeNbHas padboTa
CTY/ICHTOB

Microsoft Windows
Microsoft Office:Word, Excel
PowerPoint;

ObC PITMY
https://bibliotech.esstu.ru

Pasznea 5. Kosed0anus u BoOJI-
HBI

Jlexuuu, naGopaTopHble 3aHs-
TUS, OTYET MO JabopaTOPHOIL
pabore (He MmeHee 4), MpakTu-
YeCKHe 3aHATHSA, TPaKTHYECKHE
3ajaHusa, cobeceqoBaHue, Te-
CTHpPOBaHUE, KOHTPOJIbHAs pa-
6oTa, camocTosTeNbHasE paboTa
CTY/ICHTOB

Microsoft Windows
Microsoft Office:Word, Excel
PowerPoint;

ObC PITMY
https://bibliotech.esstu.ru

Paznen 6. BosiHoBasi onTuHKa.
OcHOBBI KBAaHTOBOH (pU3NKH

Jlexuuu, naGopaTopHble 3aHs-
THS, OTYET MO JabOpaTOPHOIL
pabore (He MeHee 4), MpPaKTH-
YeCcKHe 3aHATHSA, TPAKTHYECKHE
3amanust, coOecemoBaHHe, Te-
CTHpPOBaHUE, KOHTPOJIbHAs pa-
6oTa, camocTosTeNbHasE paboTa
CTY/ICHTOB

Microsoft Windows
Microsoft Office:Word, Excel
PowerPoint;

ObC PITMY
https://bibliotech.esstu.ru

Paznen 7. ®usuka aroma.
DJIeMeHThI siiepHOH (U3NKH
U (PM3MKH JIEMEHTAPHBIX Ya-

Jlexuuu, naGopaTopHble 3aHs-
THS, OTYET MO JabopaTOPHOIL
pabore (He meHee 4), MpakTu-

Microsoft Windows
Microsoft Office:Word, Excel
PowerPoint;
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CTHII.

YECKUE 3aHATHSI, TPAKTHUCCKUE
3a7aHus, coOeceqoBaHUE, Te-
CTUPOBAaHUE, KOHTPOJIbHAS pa-
0ota, caMmocTosiTenbHasT paboTa
CTYJICHTOB

9BC PITMY
https://bibliotech.esstu.ru

9. MaTepuajibHO-TEXHUYECKOE o0ecnevyeHne JUCHMIIIMHBI

1. YueOHble 1abopaTtopuu 1o paszzaenaM Kypca pu3uku:

2. CrangapTHO 000pyAOBaHHBIE JIEKIIMOHHBIE ayauTopuu. Kommbrorep ams jae-

MOHCTpalun HpGSGHTaI_[I/Iﬁ C UCII0JIBb30BAHUCM IIPOCKIMOHHOI'O O60py,Z[OBaHI/IH;

1.2. JJaGoparopusi 3JIeKTpUYECTBA U MAarHETU3MA,

1.3. JIJabopatopust ONTHKH U siIepHON (HU3UKH,

3. MynbTUMeEnUitHAS] TEXHUKA U MPE3CHTAIMH.

1.1 JIabopaTopusi MEXaHUKU U MOJIEKYJISIpHOU (DU3HKH,

4. DnexTpoHHO-OnOMMoTeunas cuctema PITMY https://bibliotech.esstu.ru
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