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1. Henau n 321241 0CBOEHUS IMCUMILTAHBI (MOIYJIs1)

[enstMu OCBOGHMSI TUCIUIUIUHBI SIBISIFOTCS: O3HAKOMJICHHE CTY/IEHTOB C COBPEMEHHOM (PU3NYeCcKOi
KapTUHON MUpa, (GOPMUPOBAHUE y CTYIEHTOB €CTECTBEHHOHAYYHOI'O MUPOBO33PEHUS U COBPEMEHHOTO
(U3UYECKOTO MBIIIICHUS, 00y4eHHE TPAMOTHOMY ITPUMEHEHHUIO TOJIOKEHUH (PyHIaMEeHTaTbHON (PU3UKH K
HAyYHOMY aHAJIM3Y CUTYalul, C KOTOPBIMH CIIEUAINUCTY MPUAETCS CTAIKUBATHCS MPU CO3/1aHUU HOBBIX
TEXHOJIOTHM.

B pesynbrate ocBoeHUS AUCUUIUINHBL «DU3KKa» CTYICHT JOJIKEH U3YyYUTh (PU3NUYECKUE SIBICHUS U
3aKOHBI PUPOJIBI, TPAHUIIBI UX TPUMEHUMOCTH, IPUMEHEHHE 3aKOHOB B BAKHEHIIINX MPAKTUYECKUX
MPUIOKEHUSX; TO3HAKOMUTHCS C OCHOBHBIMU (DU3MUECKUMHU BETMUYMHAMU, 3HATh UX ONpeeSICHUE, CMBICT,
CIOCOObI M €TMHUIBI U3MEPEHUS; 3HATh HA3HAUCHUE U MPUHIUIIBI JEHCTBHS BAXKHEHIINX (PU3HUUECKUX
puOOpPOB.

3azayaMy OCBOEHMSI TUCLUIUINHBI SIBIISIFOTCSL:

* U3y4EHUE OCHOBHBIX (PM3MUECKUX SIBJICHUH, OBJIaJieHHE (DyHIaMEHTAIbHBIMU TOHATHIMH,
3aKOHAMH U TEOPUSMH KIACCHUECKON U COBPEMEHHOW (DM3UKH, a TAaKXKe METoAaMU (PU3NIECKOTrO
UCCIIEI0BaHMS;

* OBJIQJICHUE IPUEMAMU U METOJAMHM PEIICHUSI KOHKPETHBIX 3a/1a4 U3 Pa3JInYHbIX 00s1acTeil
buzuky;

* 03HAKOMJICHHME C COBPEMEHHON U3MEPUTEIbHOM anmnaparypoi, popMHUpOBaHUE HABBIKOB
poBeeHUs PU3NUECKOro HIKCIIEPUMEHTA, YMEHUE BBICNIATh KOHKPETHOE (PU3HUECKOE COJepKAHUE B
IPUKJIAJHBIX 33/1a4ax Oyaylei crnenuaibHOCTH;

* U3y4EHUE UCTOPHH Pa3BUTUS (DPUBHKH.

2. llepevyeHb MJIAHMPYEMBbIX Pe3yJbTATOB 00yUeHHS MO JUCHHUILINHE (MOIYJII0), COOTHECEHHBIX C
HHIMKATOPAMH J0CTUKEHHS] KOMIIeTeHIIU

Kox u naumenoBanue Kon u HaumeHnoBaHue [Tnanupyemble pe3ynabTaThl 00yYEHHS 10
KOMIIETEHITHH WHAMKATOpa TOCTHKEHUS JTUCIUILINHE, 00eCTIeUnBaIOIINe JOCTIKEHNE
KOMIIETCHIINH IUTaHUPYEeMBbIX pe3ynbraToB ocBoeHus OITOII
OIIK-1 Cnocoben pemats | OITK-1.1 BeisiBasier u 3HaeT
MPUKIIAIHBIE 33/1a4H KJIacCUPUIUPYET PU3NUYEeCKre |OCHOBHBIE 3aKOHBI (U3UKHM UM METOAbI
CTPOUTENILHOM OTpaciu, Y XUMHUYECKHU IPOLECCHI, (bu3HYECKUX UCCIIETIOBAHUM
UCIIOJIB3YS TEOPHIO U MPOTEKAIOIIUX Ha 00BEKTe ymeer
METO/IbI npodecCHOHATIbHON HCIIOJIb30BaTh (bU3HKO-MaTEMaTHIECKUN
(GyHIaMEHTaJIbHBIX HAayK JeSITEIbHOCTH anmnapar JUISE pelieHus npooiiem,
BO3HUKAIOIIUX B X0JA€ NpodheccuoHaIbHOM
JIE€TaIbHOCTH
BJajJeeT
METOJJaMH  MaTeMaTU4YecKOro aHajiu3a U
MOJIETTUPOBaHUS, TEOPETUYECKOTO U

OKCIICPUMCHTAJIIBHOT'O UCCIICAOBAHMUA

OIIK-1 Cnocoben pemats | OITK-1.2 IIpencrasnser 3HaeT

MPUKIIATHBIC 33/]a4H 0a3oBbIe s KOJINYECTBEHHbBIE u Ka4eCTBEHHbBIE

CTPOUTENBHOM OTpaciu, npodeccuoHaIbHOM chepsl XapakTepUCTHKU  (PU3UYECKUX  SBICHHM,

UCTIONB3YS TEOPHUIO U bu3nueckre npoueccs MPOIIECCOB U O0BEKTOB

METO/TBI (sIBJICHUS) B BUC ymeeT

(dbyHIaMEHTAIbHBIX HAyK MaTeMaTHYeCKOTo(1X) UCIIOJIb30BATh KayecTBEHHbIE "
ypaBHeHUsI(i1), 000CHOBaHME KOJINYECTBEHHbBIE buznueckue
TPaHUYHBIX ¥ HaYaJIbHBIX XapaKTePUCTHKU 00bEKTa
YCIIOBHI BJIajeeT

MCTOAaMHU OIIPCACIICHUSA KOJIUMYCCTBCHHBIX H
Ka4YC€CTBCHHBIX XapPaKTCPUCTUK (1)H3PI‘-ICCK01"0
mnmponecca




OIIK-1 CnocobeH pemiaTh
MPUKIIATHBIC 331a4H
CTPOMUTEIBLHOM OTPaCIH,
UCTIONB3YS TEOPHIO U
METO/TBI
(dyHIaMEHTAIBHBIX HAYK

OIIK-1.3 Ocymectausier
BBIOOD (hyHIaAMEHTATBHBIX
3aKOHOB, OTHCHIBAIOIINX
M3y4aeMblil IPOLIECC WU
SIBIICHUE, JIJISl PEIICHMS 3a/1a4
podeCCHOHAIBHOM
JESITEIIbHOCTH

3HaeT

dbyHIaMCHTaIbHBIC  (PU3MYECKHUE  3aKOHBI,
OTIMCHIBAIOIIUE MTPOLIECCHI U SIBIICHUS

yMmeet

BEIOpAThH JUTSt penieHus 3a/1a4
podeCCHOHAIBHOM NEATEITbHOCTH
COOTBETCTBYIOIINE (hYHIAMEHTAIbHBIC 3aKOHBI
busuku

BJajeeT

CIIOCOOHOCTBIO  ONPEIEIUTh CTENEHb CBOCH
00pa30BaHHOCTH B JAHHOM BOIIPOCE

YK-1 Cnocoben
OCYIIECTBIISATh
KPUTUYECKHUI aHaIU3
POOJIEMHBIX CUTYaAIlui Ha
OCHOBE CUCTEMHOI'O
MO/IX0/a, BBIpaOaThIBATh
CTpaTEruIo ACUCTBUI

VK-1.1 OcymiecTBisieT MOUCK
WH(OPMAIIMOHHBIX PECYPCOB (B
TOM 4YHCIIC B IUPPOBOI cpeje),
coop u 006paboTKy
uH(pOpMaIIUK 0 TPOOIEMHOM
CUTYyalllH

3HaeT

- OCHOBHBIC HCTOYHUKHA NPO(HECCHOHATHLHOU
uH(pOpMAaIlMK, BKJIIOYAs D3JIEKTPOHHBIC 0a3bl
JIaHHBIX; OCHOBHBIE BUJbl HHTEPHET-PECYPCOB
U POJIb 3TUX PECYPCOB s TPOhECCHOHATBLHON

JIeSITCIIbHOCTH; OCHOBHEBIC TpeOOBaHUS
HH(POPMAITMOHHON 0€30ITaCHOCTH

yMeeT

paboTaTh ¢ MH(POPMAIMOHHBIMA peCypcaMH B
I00ANBHBIX ~ KOMIIBIOTEPHBIX ~ CETSIX U
HCIIOJIB30BaTh IIOJYUYCHHYI0 HH(MOpMAIUI0 B
poheCCHOHATBHOM JIeATEIIbHOCTH TUISt
pellIeHs MOCTABJICHHOM 3a4a4u

BJIajIeeT

METOIaMH (hopMyITHpOBaHHS

MH(OPMAIIMOHHBIX 3alPOCOB B TIOOAIBHOU
WH(OPMAMOHHO-KOMMYHHUKAIIHOHHOW ~ CETH
JUIsL  TIOMCKa  Tpebyemod  WH(pOpMAaIuH,
HEOOXOIUMOM [IJIsi peIIeHUsT TOCTABICHHOU
3a/1a4H; METOJIOM BbIOOpA
uH(popMannoHHOTO(BIX)  pecypca(oB) A
MOJTyYEeHUSs TpeOyemon uH(pOopMaIuy,
HEOOXOMUMOM MJii PpEeIIeHHs] TMOCTaBIECHHOM
3aJjaui; HaBBIKAMU COOJIOACHHUSI OCHOBHBIX
TpeboBaHuit HHOOPMALIMOHHON 0€30MaCHOCTH

3. Yka3anue MecTa JUCUMILIMHBI (MOAYJIs) B CTPYKType 00pa3oBaTe/IbHOIi IPOrpaMMbl

Jannast tuciumuivHa (MOysb) BKiItodeHa B brok «lucuumnunel, Mmoaynu» b1.0.13 ocHoBHOIA
npodeccuonansHOM 06pa3zoBaTenbHOM mporpammbl 08.05.01 CTpouTENbCTBO YHUKANBHBIX 3MaHUH U
COOpY’KEHHI U OTHOCUTCS K 00s3aTeIbHOM yacT y4eOHOro IIaHa.




JlucumrimHa OTHOCUTCS K 0a30BOM YacTH MaTEMaTHYECKOTO U €CTeCTBEHHO-HAYYHOTO Iukiaa. OHa
OCHOBBIBACTCS HAa 3HAHUSAX, HABBIKAX M YMEHUSX, IPUOOPETEHHBIX B PE3YJIbTaTe OCBOCHUS (DU3HKHU
«0a30BbIil YPOBEHBY:!

Mexanuka

1. Kunematuka: MexaHHUECKOE JIBH)KEHUE, ITyTh, IEpEMEILIEHUE, CKOPOCTh, YCKOPEHHE.
PaBHOMEpHOE 1 paBHOIIEPEMEHHOE ABH)KEHUE.

2. Jlunamuxka: IlepBeiit 3akoH HeroTona. MHepimanbHble cucteMbl oTcuera. Bropoit 3akoH
Hprorona, macca, cuna. Tpetuit 3akoH HproToHa. 3akoH BceMupHOTro Tsrorenus. 3akoH ['yka. Ummyibc.
3aKkoH coxpaHeHHs uMItysbca. Kunernueckasi 1 MoTeHIMAIbHAS SHEPTUs. 3aKOH COXPAHEHUSI SHEPTUU B
MexaHuke. Pabota, MOIIHOCTb.

MonekynsipHas ¢pusuka. TernoBble sBICHUS.

1. OcHOBBI MOJIEKYJISIPHO-KMHETHYECKOM Teopur. OcHoBHOE ypaBHeHHEe MKT.

2. YpaBHEeHHE COCTOSIHUSA UCaIbHOTO rasza. ['a30Bbie 3aKOHBI.

3. [lepBriii 3aK0H TepMoAHAMUKH. PaboTa mpu u3mMeHeHnn oobema raza. BHyTpeHHss1 SHeprus
ujeanpHoro rasa. [lpuMeHnenue nepBoro 3akoHa TePMOJIUHAMUKH TSI U30IIPOLIECCOB -
Annabatudeckuii mporecc. CUI0BbIC MAIIUHBI, K.II.JI.  TETJIOBOM MAaIlIMHBI.

4. I3MeHeHue arperaTHOro COCTOSIHHSI BEIlleCTBa (IUIaBjiIeHHe, TapooOpa3oBaHue, KOHICHCAIINS).

DneKTpocTaTuKa

1. Dnexrpuueckue 3apsaapl. 3aKOH UX coxpanenus. 3akoH Kynona. HanpsxkeHHOCTB
ANEKTPOCTATUUECKOTO MoJsl. CHIIOBBIE TUHUH 0. [IpyHIINIT CyTIepHo3UIMH MMOJIEH.

2. PaboTa 1o nepeMenieHuno 3JIeKTPUIEeCKOro 3apsiaa B anekTpuyeckoM nose. [lorenunan.
Pa3znocth noTeHIHMAIOB.

3. DnekrpoeMKocTh. KoHaeHCATOPBI. DIEKTPOEMKOCTD IIJIOCKOTO KOHAEHCATOpa. DHEPTHS
AJIEKTPUYECKOTO I0JIsI KOHJEHCaTopa.

3aKOHBI MOCTOSIHHOTO TOKA.

1. Cuna toka. ConpoTtusienue. 3akon Oma Jijist ydacTka IerH.

2. DnekTpoaBMKyIas cuia. 3akoH OMa i 3aMKHYTOM TSI,

3. Pabota u momHocTh ToKa. 3akoH J[xoyisa-JIeHa.

MarnuTtHOe noje. IJIeKTpO-MarHuTHAsE UHIYKIIHSL.

1. MarautHoe none. Uuaykuus Marautaoro nosst. Cuna Ammepa.

2. JIBWKeHHe 3apsHKCHHBIX YacTHIl B MarHUTHOM mojie. Cuiia JlopeHra.

3. MarHutHbIM MOTOK. 3aKOH 3J€KTPOMarHUTHON HHAYKIMU. CaMOUHAYKIMS. DHEPIHUsl MarHUTHOTO
HOJIS.

MexaHn4eckue U 3JEeKTPOMArHUTHBIE KOJIeOaHMsI.

1. M'apmonnueckoe konebanue. Maremarnueckuit MassTHUK. [Ipy>KUHHBIN MasTHUK.

2. Bonnbl. YpaBHeHue BOJIHBL. J[JIMHA BOJHBI, 3BYKOBBIE BOJHBI.

3. KonebaTenbpHbIM KOHTYP. DJIEKTPOMAarHUTHBIE KOJIEOaHUsI, UX TIEPHOJI. DJIECKTPOMArHUTHBIC
BOJIHBI.

Orntuka.

1. 3aKOHBI OTpaXeHUs U TIpesioMyIeHus cBeTa. [loiHOe BHYTpeHHEE  OTpakeHHE CBETA.

2. JInnzel. [loctpoenne nzobpaxenus B tuH3ax. PopMyiia JIUH3BI.

3. Hucnepcus cseta. UuTepdepenius u nudpakius CBETOBBIX BOJH.

KBantoBas ¢usuka.

1. ®oroaddext. YpaBHenue DiiHmrTeHa g Gotorddexra. PoToHBI. DHEPrus, Macca, UMIYJIbC
dboToHa.

2. CtpoeHue aTroma

No Kona n HamMeHOBaHME HHIUKATOPA
[Tocnenyromue TUCHUIITMHBI
n/m JIOCTHIKEHHUS KOMITETCHIINHA

OIIK-1.2, OIIK-1.3, OIIK-1.5, OIIK
-3.1, OIIK-6.11, OIIK-11.1, OIIK-
11.3

Conporusnenne MarepuanoB. OCHOBBI TEOPUH YIIPYTOCTH U
MJIACTUYHOCTHU

OIIK-1.1, OIIK-1.2, OIIK-1.3, OIIK

2 (Crpourensuas (rsuka -3.1, OTIK-3.5, OTTK-6.2, OTIK-6.12




CrpourenbHble MaTepuansl. Yacts 2

OIIK-3.4, OIIK-3.12

MexaHuKka )XKUIKOCTHU U raza

OIIK-1.1, OIIK-1.2, OIIK-1.3

CrpouTtenbHas MEXaHUKa

OIIK-1.2, OIIK-1.3, OIIK-1.4, OIIK
-1.5, OIIK-1.8, OIIK-3.1, OIIK-6.11,
OIIK-11.1, OIIK-11.3, OIIK-11.6

DNEKTPOTEXHUKA U AIEKTPOCHAOKEHHUE

OIIK-3.2, OIIK-3.6, OIIK-3.13,
OIIK-6.2, OIIK-6.10, OIIK-4.6

I/IH)KeHepHaSI 9KOJIOIrUA B CTPOUTCIILCTBE

OIIK-1.1, OIIK-1.9, OIIK-3.11,
OIIK-6.16

Mertpounorusi, cranaapTi3anus, cepTuduKalus u yrpaBieHrue
KaueCTBOM

OCHOBBI HAYYHBIX UCCIIEOBAHMI
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IToaroToBka K Nporeaype 3aliuThl U 3alUTa BEITYCKHOM

KBaJTM(PUKAITMOHHON pabOTHI

VK-1.1, YK-1.2, VK-1.3, VK-1.4,
VK-1.5, VK-1.6, YK-2.1, VK-2.2,
VK-2.3, VK-2.4, VK-2.5, VK-3.1,
VK-3.2, VK-3.3, YK-3.4, VK-4.1,
VK-4.2, VK-4.3, VK-4.4, VK-6.1,
VK-6.2, YK-6.3, YK-7.1, VK-7.2,
VK-7.3, VK-7.4, YK-8.1, VK-8.2,
VK-8.3, VK-8.4, VK-9.1, VK-9.2,
VK-9.3, YK-9.4, VK-9.5, VK-10.1,
VK-10.2, VK-10.3, OTIK-1.1, OTIK-
1.2, OTIK-1.3, OTIK-1.4, OTIK-1.5,
OIIK-1.6, OTIK-1.7, OTTK-1.8, OTIK-
1.9, OTIK-2.1, OTIK-2.2, OIIK-2.3,
OIIK-3.1, OTIK-3.2, OITK-3.3, OTIK-
3.4, OTIK-3.5, OITK-3.6, OTK-3.7,
OI1K-3.8, OTIK-3.9, OITK-3.10,
OIIK-3.11, OTIK-3.12, OITK-3.13,
OIIK-3.14, OTIK-4.1, OTIK-4.2,
OIIK-4.3, OTIK-4.4, OTTK-4.5, OTIK-
4.6, OTIK-5.1, OTIK-5.2, OITK-5.3,
OIIK-5.4, OTIK-5.5, OITK-5.6, OTIK-
5.7, OTIK-5.8, OIIK-5.9, OTIK-5.10,
OIIK-5.11, OIIK-6.1, OTIK-6.2, OTTK
-6.3, OTIK-6.4, OTTK-6.5, OTIK-6.6,
OI1K-6.7, OTIK-6.8, OITK-6.9, OTIK-
6.10, OITK-6.11, OITK-6.12, OTTK-
6.13, OIIK-6.14, OIIK-6.15, OTIK-
6.16, OITK-6.17, OITK-6.18, OTTK-
7.1, OIIK-7.2, OTIK-7.3, OTIK-7.4,
OIIK-7.5, OTIK-8.1, OITK-8.2, OTIK-
8.3, OTIK-8.4, OITK-9.1, OTK-9.2,
OI1K-9.3, OTIK-9.4, OITK-9.5, OTIK-
9.6, OTIK-9.7, OTTK-9.8, OTK-9.9,
OI1K-9.10, OTIK-10.1, OTTK-10.2,
OIK-10.3, OTIK-11.1, OTTK-11.2,
OIK-11.3, OTIK-11.4, OTTK-11.5,
OIK-11.6, TIK-1.1, TIK-1.2, TIK-1.3,
TK-1.4, TIK-1.5, TIK-1.6, TK-1.7,
MK-1.8, TIK-2.1, TIK-2.2, TTK-2.3,
MK-3.1, TIK-3.2, TIK-3.3, TTK-3.4,
TK-4.1, TIK-4.2, TIK-5.1, TIK-5.2,
TK-5.3, TIK(LD)-1.1, [IK(LD)-1.2, [IK
(1D)-1.3, IIK(LD)-1.4, IK(L])-1.5, YK-
5.1, YK-5.2, VK-5.3, YK-5.4, VK-
5.5, VK-5.6

11

Hayuno-uccnenoBarenbckas pabora

IK-2.1, I1K-2.2, T1IK-2.3

4. O0beM QUCHUNIMHBI (MOAYJISA) B 32a4€THBIX €IMHUIAX C YKA3aHHEM KOJMYeCTBA aKaJeMU4eCKHUX
4acoB, BbIICJIEHHBIX HA KOHTAKTHYIO padoTy 00y4aoiuxcs ¢ npenojasaresieM (110 BUAaM y4eOHbIX

3aHATHIA) M HA CAMOCTOSAATEJIbHYI0 Pa0oTy 00yUYaromuxcst




W3 HuX yackl Ha

Cemectp

B 610t pat Bceero
U1 y4COHOU paOOThL 4acoB HII)IZI;IZ?Z(;I;}/IO 1 2
y

KoHTakTHas padora 112 48 64
Jleximonnsie 3ansatus (JIek) 48 0 16 32
Jlaboparopusie 3anstus (J1ad) 32 0 16 16
[paktuueckue 3ansarust (I1p) 32 0 16 16
WHas koHTaKTHasi paboTa, B TOM YHCJIE: 0,25 0,25
KOHCYJIBTAIllMH 10 KYPCOBOH paboTe (IIPOoeKTy),
KOHTPOJBHBIM padotam (PI'P)
KOHTaKTHas pab0Ta Ha aTTeCTAIMIO (C1aJa 3a4era,
3aueTa ¢ OICHKOM; 3aliTa KypCOBOW pabOThI
(TmpoekTa); cnaya KOHTPOJIbHEIX padoT (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIMIO B CECCHIO 0.25 0.25
(KOHCYIbTaNHSA TIepe SK3aMEHOM U cliadya ' '
Yacbl HA KOHTPOJIb 30,75 4 26,75
CamocTositesbHast padora (CP) 109 56 53
O01asi TPYA0eMKOCTb THCHHILIMHBI (MOIYJIs1)

yacel:| 252 108 144

3a4YeTHbIE eTHHHIIBI: 7 3 4




5. Copep:kanne IUCHUIIMHBI (MOAYJIfA), CTPYKTYPUPOBAHHOE MO pa3iesiaM (TeMaM) ¢ YKa3aHueM

OTBECJICHHOI'0 HA HUX KOJINYECTBA aKaACMHU4Y€CKUX YaCOB U BU/10B y‘lCﬁHLIX 3aHATHH

5.1. TemaTuueckuii 1aH AUCUMILIAHBI (MOJTYJISA)

KonTakTHast padoTa (110 yueOHBIM

3aHATHSIM), Yac. Kox
o HHIAKATOP
E a
Ne Pasgensl IUCIUIUIMHEI ‘2 JICKIHH I13 P CP Beero, JIOCTHKEHHU
8 W3 HUX N3 HUX W3 HUX Hac. a
Ha Ha Ha KOMIICTCHI]
BCETO fpaKTH- BCETO TpaKTH- BCETO TpaKTH- nn
YECKYIO YECKYIO YECKYI0
MOAro- MOAro- MOJro-
TOBKY TOBKY TOBKY
1. |1 pa3nen. ®usznueckue OCHOBBI
MEXaHUKHU
OIlK-1.1,
11, KunemaTtuka noctynarenbHOIro 1] 2 2 5 4 10 OIlK-1.2,
Y BPAILIATEIIBHOTO JBUKCHUS OI1K-1.3,
YK-1.1
OIIK-1.1,
19 JlMHaMuKa MOCTYNaTeNbHOIO U 1] 2 2 2 6 12 OIIK-1.2,
BpAILATEIbHOIO JIBHKCHHS OIIK-1.3,
YK-1.1
OIlK-1.1,
OIlK-1.2,
1.3. [PaGora, MomiHOCTh 1 3Heprus. | 1 2 2 2 4 10 OIIK-1.3
YK-1.1
OIlK-1.1,
14 MexaHuKka BpamaTeIbHOTO 1 2 2 3 8 15 OI1K-1.2,
JNBH>KEHUS TBEPAOTO TeEJA. OI1K-1.3,
YK-1.1
OIIK-1.1,
. OIIK-1.2,
1.5. | ®usuka xonebdaHuil U BOJIH. 1] 2 2 1 10 15 OTIK-1.3,
YK-1.1
2. |2 paznen. MonekymsipHas
¢bu3MKa 1 TepMOTUHAMHKA
OIIK-1.1,
OCHOBBI MOJIEKYJISIPHO- OIIK-1.2,
2.1. KMHETHUYECKON TEeOpUH 1 2 2 3 10 17 OI1K-1.3,
YK-1.1
OIlK-1.1,
OIIK-1.2,
2.2. | OCHOBBI TEPMOIUHAMHUKHN 1 2 2 2 4 10 OTIK-1.3,
YK-1.1
OIlK-1.1,
Cratuctuueckas usmka. OITK-1.2
2.3. | Cratuctuueckas pusHKa. 1] 2 2 1 10 15 o
q OIlK-1.3,
BJICHHS TIEpEHOCA. VK-1.1
3. |3 pa3aen. Kontpoins
OIlK-1.1,
du3nyecKkrue OCHOBBI
OIlK-1.2,
3.1. [mexanuku. MonekynspHas 1 4
OI1K-1.3,
¢u3KKa 1 TepMOTUHAMHKA VK-1.1




4. |4 pazgen. DnekTpuyuecTBo u
MarHeTu3M
5 OIIK-1.1,
1 9J‘I€KTpOCTaTI/IKa. , OTIK-1.2,
1. | DnexTpuueckoe mosje B OIK-1.3
BaKkyyMe. VK-1.1
OIIK-1.1,
OnekrpoctaTtuka. [IpoBoHUKN
49 CTDIK 5 OIIK-1.2,
2. |m z[iane TpI;I( U B OITK-1.3,
AJIEKTPUUECKOM TIOJIE. VK-11
OIIK-1.1,
. OIIK-1.2,
4.3. [IlocTosiHHBIHM TOK 11 OITK-1.3,
YK-1.1
OIIK-1.1,
OIIK-1.2,
4.4. [MarautHOe 1oJie B BaKyyMe. 11 OITK-1.3,
YK-1.1
OIIK-1.1,
45 JleiicTBEe MarHUTHOTO IIOJIS Ha 7 OIlK-1.2,
" | aBMOKYyIIHMECS 3apSAAbl U TOKH. OI1K-1.3,
YK-1.1
OIlK-1.1,
16 MarguTHbIE CBOIiCTBA 6 OIIK-1.2,
" | BemecTBa. OIIK-1.3,
YK-1.1
OIIK-1.1,
OIIK-1.2,
4.7. | DNeKTpOMarHuTHAsI UHIYKIUS 7 OITK-1.3,
YK-1.1
OIIK-1.1,
48 OcHoBbI Teopun MakcBeiia 7 OIlK-1.2,
" | Ans 3JIEKTPOMArHUTHOTO MOJIS OIIK-1.3,
YK-1.1
5. |5 pasznmen. BonHoBast ontuka
OIIK-1.1,
OIlK-1.2,
5.1. | UnaTepdepenmus cpera 8 OITK-1.3,
YK-1.1
OIlK-1.1,
OIlK-1.2,
5.2. | Audpakuus ceera 8 OITK-1.3,
YK-1.1
OIlK-1.1,
OIlK-1.2,
5.3. |[onspu3anus cBeTa 9 OTTK-1.3,
YK-1.1
6. |6 pazmen. DnemMeHThI
KBaHTOBOH (PM3UKH aTOMOB U
MOJIEKYIT
OIIK-1.1,
6.1 TennoBoe nzmy4eHue u ero 6 OIIK-1.2,
" | 3aKOHBI OIIK-1.3,

YK-1.1




OIIK-1.1,
KsanToBas mpupoaa OIIK-1.2,
6.2. 2 1 2 7
W3ITYYCHHS. OIIK-1.3,
YK-1.1
OIIK-1.1,
[InanerapHas MoJieIb aTOMa OIIK-1.2,
6.3. Bopa-Pesepdopna 2 2 4 10 OIIK-1.3,
YK-1.1
. OIIK-1.1,
DNeMEeHThI KBAaHTOBOM
OIIK-1.2,
6.4. [MexaHuKH. YpaBHCHHE 4 6
Ipenunrepa OLIK-1.3,
YK-1.1
OIIK-1.1,
. OIIK-1.2,
6.5. | DieMeHTHI siaepHON PU3NKU 1 2 5 OIK-1.3
YK-1.1
7. |7 pazmen. KonTpoas
DJIEKTPUYECTBO U MAarHETU3M. OIlK-1.1,
BosnoBas ontrka. JjIeMEHTEI OIlK-1.2,
7.1. . 27
KBAaHTOBOU (PM3HKH, aTOMOB U OI1K-1.3,
MOJIEKYI. YK-1.1
5.1. Jlexuuu
Ne | HaumeHnoBanue pazzaena .
. HanmMeHnoBanue 1 KpaTkoe COAep:KaHue JISKINI
pas3z U TeMBbI JICKIIH
Kunemartuka nmoctynaTenbHOTO U BPalIaTeIbHOTO JIBHKEHUS
[Mpenmer kunematuku. Cuctemsl oTcuéra. CriocoOb! 3aJaHMsI IBHIKECHUS
Kunemaruka MaTepuanbHOi Toukd. CpelHIE, MTHOBEHHBIE CKOPOCTH U YCKOPEHHUS.
1 HOCTYMATCILHOTO M | HopmanpHOe U TaHTeHIMANbHOE yekopeHus. Knaccudukanus IBUKeHuUi
BpaILaTCIbHOrO MaTepuanbHoi Touky. KuneMaTnka abcomoTHO TBEpAOro Tena. CBs3b
ABHXCHUA MEJK]Ly JIMHEHHBIMHU U YTJIOBBIMH XapaKTEPUCTUKAMH TENA TIPU €TO
BpaIlCHUH.
JlnHaMuKa MOCTYNAaTeIbHOTO U BPAIIaTENbHOTO ABMKEHUS
OcHOBHOE ypaBHEHHE TUHAMUKH MTOCTYMATEIFHOTO IBUKEHUSI.
Aunamnka [Ipeo6pa3zoBanus ["anumes. MexaHMueCKUid TPUHIIAIT OTHOCUTEIbHOCTH.
2 TOCTYHATCIABHOTO M | Cyerema MaTepuanbHEIX TOUEK. 3aKOH COXpaHEHHs UMIynbca. LlenTp
BpallaTeILHOro Macc. YpaBHEHUE JBUKEHUS LIEHTpa Macc. J[BH>KeHHe Tella epeMeHHOM
ABHKCHIA Macchl. ['paBuTarionsoe mnose 3emiu. J[BikeHue Tel B TPaBUTAIIHOHHOM
nosie 3emuu. HeBecomocTs. Cuia TpeHUs U yIPYroCTH
PaGora, MOLTHOCTB U SHEPTHUSL.
Pabota nocrosiHHOM 1 nepeMeHHoM cuibl. MoutHocTs. Kunetnueckas
sHeprus. Teopema 00 U3MEHEHUN KHHETHYECKON IHEPTHH.
3 Pabora, mouyocts u KoncepBatuBHbIC 1 HEKOHCEpBATUBHBIEC CUJTBI. [loTeHIIMATbHAS SHEPTHS.
OHEpTHL. CBs13b MEXy CWIION M DHEPTUEN MOTEHIMAIBHOro noJs. [Ipumepsr
HaxO0’KJICHUS IOTEHIINATLHON YHEPTUH.
3aK0H COXpaHEHUs MEXaHUYECKON IHEPTHUH.
MexaHnuka BpamaTeIbHOTO ABUKEHUS TBEPOTO Tea.
JluHaMyKa MOCTyNaTeIbHOTO IBMKCHUS TBEPAOTO Teaa. MOMEHT
Mexanuka nMITysnbca. MoMeHT cuiibl.  OCHOBHOE YpaBHEHUE JUHAMUKH
4 BpAILATEIHHOTO BpaIIaTeIbHOTO JIBHKCHHUS
JBHKEHHS TBeporo | OTHOCHTENILHO TOUKH. 3aKoH COXpaHEHHUs MOMEHTa UMITyJibca. MOMEHT
Tena. unepiuu. Teopema Il teitaepa. [IpaBuno agmutuBHOCTH. OCHOBHOE
ypaBHEHWE JUHAMUKH BPAIIATEIHLHOTO ABUKEHUS OTHOCUTEIHEHO
HEMOJIBMKHOM ocu. Pacuétr MOMeHTOB nHepunu. Kunetnueckas sHEprust




Bpalaroerocs reia. Pabora cuibl npu BpaiieHNH Tel

dusuka kojaebaHuil U
BOJIH.

®u3zrka KkojaebaHui U BOJTH

CBoOo1HBIE TapMOHMYECKHE KOJIeOaHUs U UX XapakTepucTUku. CloxeHue
OJINHAKOBO HAMpPaBJICHHBIX U B3aMMHOIEPIICHIUKYISIPHBIX
rapMoHHUYecKuX Kosebanuid. JluddepennaapsHoe ypaBHCHHE
rapMOHHYECKHUX KOJeOaHUH U ero pelieHne. DHEeprusi TapMOHUYECKUX
kosebanuii. [Ipoctbie konedareabHble CUCTEMBI (IPY>KUHHBIH,
MaTeMaTUYECKUN ¥ PU3NIECKUA MasITHUKH). 3aTyXaloue
rapMoHunueckue konedanus. KoaddunueHnt zaryxanus u
norapuMUUECKUN JEKPEMEHT 3aTyXaHus. BeIHYX I€HHbIE KOoJleOaHMUsl.
Pe3onanc. Pacnpoctpanenue konebanuii B ynpyroi cpene. YpaBHeHHE
IIJIOCKOM BOJIHBI. BosiHOBOE ypaBHeHHe. BOJIHOBOM MEpeHOC 3HEPTUU U
€ro XapaKTEepPUCTUKH: MOTOK, IIJIOTHOCTh MTOTOKA, UHTEHCUBHOCTh. Da3oBas
U TPYIIIOBasi CKOpOocTH BOJH. HTepdepenus ynpyrux BoiH. Crosune
BOJIHBI.

OCHOBBI MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUH

OCHOBBI MOJICKYJISIPHO-KUHETUYECKON TEOPHUHU.

CrarucTrudeckuil ¥ TepMOJUHAMUYECKUM METOIBI HcceoBaHus. Macca u
pasmep mousiekyn. TepmoanHaMuueckas cucteMa. Temmneparypa.
Wneanprbiii ra3. 3akon boins-MapuotTa. 3akon I eit-JIroccaka, 3aKkoH
[[Tapns. 3akon ABorajapo. YpaBHEHHUE COCTOSIHUS UACATBHOTIO rasa.
OCHOBHOE ypaBHEHHE MOJICKYIISIPHO-KUHETHICCKON TCOPUH HICTHHBIX
ra3oB. CpeqHss KBapaTH4HAsE CKOPOCTh MOJIEKYJI MICAIbHOTO T'a3a. 3aKOH
BonbpiiMana o paBHOMEpHOM paclpeie]ICHUU YHEPTUH 10 CTETICHSIM
cBO0O/IBI (3aKOH paBHOpacHpeaeneHus). 3akoH /lanprona. YpaBaHenue Ban
-nep-Baansca

OCHOBBI
TEPMOIUHAMUKHU

OCHOBBI TEPMOJUHAMUKHI

Buyrpennss sueprus. Pabora uieanbHOTro ra3a npu u3MeHeHUU o0bEMa.
Pabora raza B u3omnpormeccax. [lepBoe Hauago TepMOAMHAMHUKH.
[TpumeHeHre nepBoro Havyajga TEPMOJIMHAMUKH K U30IIPOLIECCaM.
Tennoémkocts. AnnadbaTudeckuil npouecc, ypaBHeHUE, KO3()GUIIMEHT
ITyaccona. Kpyrosoii npouecc (umxin). KI1/] nuxmna. Bropoe nauano
TepMoauHamMuKu. [loHaTHEe 06 0OpaTUMBIX U HEOOPATUMBIX MpOLECcCcax.
Huxn Kapro. KITJI nuxima Kapuo. Hepasenctso Knaysuyca. DuTpomnusi.
M3MeHeHne YHTPOITUH TP U30TPOIIeccax ¢ HASaTbHBIM Ta3oM. T-S-
nuarpamma. JlokaszarenbcTtBo TeopeMbl KapHo. Tepmonnnamuyeckas
BEPOATHOCTb COCTOSIHUS CUCTEMBI (cTaTHCTUUeCKHil Bec). TpeTbe Hauano
TepMoanHaMUKH. Teopema HepHcra.

Craructuueckas
dusuka.
Craructuueckas
duzuka. SIBnenus
nepeHoca.

Cratuctuueckas ¢pusuka. SIBieHus nepeHoca.
[TonsiTve 0 craTucTU4eckoM pactpeneneHun. Pacripenenenre Makcseina.
Pacnpenenenue bonsiimana. bapomerpuueckas gpopmyna.
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DIIEKTPOCTaTHKA.
DNEKTpUYECcKOe MoJe B
BaKyyMe.

SHCKTDOCTaTI/IKa. 9HeKTpI/I‘-IeCKOC I10JIC B BaAKyyMe€.

DIIEKTPUUYECKUH 3apsii U €r0 CBOMCTBA. 3aKOH COXPaHEHHUS
AIEKTPUYECKOTO 3apssia. BzanMopelcTBHe AIEKTPUYECKUX 3apsIOB B
Bakyyme. 3akoH Kynona. Dnekrpocrarnueckoe nosie. HanpsskeHHOCTh
noJisi. CUJIOBBIE JIMHUY JIEKTpUUEcKoro nojst. ['paduueckoe
IIPEICTABIICHHE JIEKTPOCTATUUECKUX mojed. IloTok Bekropa
HANPSDKEHHOCTH U MHAYKLMH 3JIeKTpocTaTndeckoro noss. Teopema
Octporpaackoro-I"aycca. PaboTa cui moss npu nepeMerieHuu 3apsjia.
Hupkymsus Bektopa E. [Torennuan. [loTeHnman nosus cucteMsl
TOYEYHBIX 3apAn0B. CBA3b MEKIY HAIPSIKEHHOCTBIO 2JIEKTPUYECKOTO




[0JIs1 ¥ IOTEHIMAJIOM. DKBUIIOTEHIIMAJIbHBIE TOBEPXHOCTU. Pacuer
AJIEKTPOCTATUYECKOTO I0JISI, CO3AAHHOIO 3apSKEHHON HUTHIO (TIPUHIUIT
cynepno3unun). Ilpumenenne teopemsl Octporpaackoro-I'aycca k
pacyéry mosst
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DIIeKTpOCTaTHKA.
[TpoBogHUKHU U
JIUAJICKTPUKHU B

AIEKTPUUYECKOM TIOJIE.

OnektpocTaTuka. [[pOBOTHUKY U AUAIEKTPUKH B JIEKTPUUECKOM I10JI€.
Onektpuueckuil numnoisb. [lone aunons. J{umnoas BoO BHEHIHEM MOJIE.
Hwanexrpuku. [onspuszamus nudnekTpukoB. OObeMHBIC U
MMOBEPXHOCTHBIE CBSI3aHHBIC 3apsiibl. BekTop nmosspusaiu.
JusnexTpuueckass BOCHPUUMYUBOCTD. JJUAJIEKTPUK BO BHEIIHEM
AIEKTPUUECKOM M0Jie. BEKTOp 3EKTPUUECKOTr0 CMEIICHUS
Husnextpudeckas nponuiiaeMoctb. Teopema ["aycca st Bektopos E, D,
P. CBs13b MeX Iy CBOOOHBIMU ¥ CBSI3aHHBIMH 3apsiiaMH. Y CIIOBHUS Ha
TpaHUIe ABYX IUANEKTPUKOB. [Ibe303ddext. [IpoBomHUK B
AJIEKTPOCTATUYECKOM I10JI€. DIIEeKTpUUecKasi EMKOCTb IMPOBOJIHHUKA
(OnexkTpoemkocTh). Pacuet anekTpoémkocTu. BlanmHas EMKOCTD.
Konpaencaropsl. [lapaiiensHoe coeMHEHNE KOHAESHCATOPOB.
[TocnenoBareabHOE COEIMHEHUE KOHIEHCATOPOB. DHEPTHUs U IIIOTHOCTh
DHEPIUH IJIEKTPOCTATHIECCKOTO MoJist. Cuiia IpUTHKEHHUS 00KIaI0K
KOHJIeHCcaTopa. PaboTa 3JIeKTpUYeCKUX CHII IO U3MEHEHHIO KOH(HTyparun
KOH/JIEHCATOpaA.
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ITocTOsSHHEBII TOK

[TocTOSTHHBIN 3AEKTPUUECKUN TOK

DIIEKTPUUYECKHI TOK, CUJIa U TUIOTHOCTh TOKa. 3aKoH OMa 11t
OJIHOPOAHOTO y4yacTka 1enu. COmpoTUBICHHE U TPOBOJAUMOCTH
MIPOBOJHMKA. 3aBUCUMOCTb COMPOTHUBIICHUS TPOBOJIHUKA OT TEMIIEPATYPHI.
CaepxnpoBoauMocTb. 3akoH Oma B quddepenunansHoit popme. Pabora u
MOIIIHOCTh TOKa. 3akoH J[xoyns — Jlenna. TernnoBoe aeiicTBue TokKa.
Croponnue cunsl. Hanpspkenue u anextpoasuxkyiias cuia (9/C). 3akon
Oma 17151 HEOJTHOPOTHOTO Y4acTKa LIeTH B MHTETPAIbHON U
muddepennmansHoi popme (0000meHHbIN 3akoH OMma). Llenu ¢
HMCTOYHUKOM TOKa. PazBeTBrenHbIe 1enu, npaBuia Kupxroda. BeiBojg
OCHOBHBIX 3aKOHOB 3JIEKTPUUYECKOI'O TOKA B KIIACCHUECKOU TEOPUH
AIIEKTPONPOBOAHOCTHA METAJIOB.
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MaruutHoe noJie B
BAKyyMe.

MarauTHoe ToJIe B BaKyyMe.

MarnutHoe 1noJjie ¥ ero XxapakTepucTuku. 3akoH buo-Casapa-Jlannaca u
€ro MpUMEHEHHUE K pacueTy MarHUTHOTO NoJyisl. MarHutHoe 1nosie
IBUOKyIIErocs 3apana. L{upkymsauus Bekropa B ~ MarautHOro moss B
BakyyMe. MarHuTHbI€ NoJis coleHonaa u Topouia. [lotok BekTopa
MarHuTHOM uHIyKIuU. Teopema ["aycca mst monst B -
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JleiicTBE MAarHUTHOTO
MOJISI Ha JIBUXKYIUECS
3apsiabl U TOKU.

JleiicTBrE MAarHUTHOTO TIOJIST HA IBFDKYIIAECS 3apsiabl U TOKH

3akon Amrmepa. BzanmosericTBre mapauiebHbIX TOKOB. [leficTBre
MarHuTHOTO TIOJIA Ha ABIKYyIMiics 3aps. Cuna Jlopenia. J[pmkenne
3apsHKCHHBIX YaCTHIl B MArHUTHOM TIOJIE. Y CKOPHUTEIH 3apsKEHHBIX
gactuil. Dpdext Xomra. PaboTa mo nepemMenieHuto NpoBOTHAKA U
KOHTYpa ¢ TOKOM B MAarHUTHOM ITOJIC.
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Mar»uTtHsle CBOWCTBA
BEIIECTBA.

MarauTHbIE CBOMCTBA BEIIECCTBRA.

Hamaramyennocts. Hanpsik€eHHOCTh MAarHUTHOTO MOJISA. Y CJTIOBUS Ha
TpaHMIlE pa3jiena IByX MarHeTukoB. Kiaccudukamms MarHeTHKOB.
MarHuTHBIN THCTEPE3NC
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DJIeKTpOMarHuTHas
WHTYKITHS

DIEKTPOMarHuTHasE MHYKIUS.

Onbitel @apazes. SABneHus 3IeKTpOMarHuTHONM HHAYKIUU. [IpaBuio
Jlenna. 3akon dapanes. Bpamienre paMku B MAarHuTHOM nojie. Buxpessie
ToKH (Toku Dyko). UHIyKTUBHOCTH KOHTYpa. Camounykius. Toku mpu
pPa3MbIKaHUU M 3aMbIKaHUM Lenu. B3aumMHass uHAyKOus.
Tpanchopmaropbl. DHEPTUs MATHUTHOTO TTOJIS
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OCHOBBI TEOpUH
Makcsemna s
3JICKTPOMArHUTHOTO
TOJIs

OcHoBbI Teopun MakcBesia Juist 3JIEKTPOMarHUTHOTO MOJIst

Buxpesoe anexrpuueckoe nose. Tok cmenenus. Y paBHeHuss Makcgeiia
JUTSI DJICKTPOMArHUTHOTO TIOJIsl B MHTErpaibHOM hopme. CBoMCTBA
BEKTOPHBIX MOJIEH. Y paBHEHUA MakcBesuia i 3J€KTPOMArHuTHOTO MOJIs
B nuddepennuansHoii hopme. uddepennnanpHoe ypaBHEHUE
AJIIEKTPOMATHUTHOMN BOJIHBI. DHEPIUsl U UMITYJIbC AJIEKTPOMArHUTHOU
BOJIHBI.
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WuTepdepennus ceera

UnTepdepenmus ceeta

ITpeamet BomHoBOM ontuku. HTepdepeHius ceera. KorepeHTHbIe 1
MOHOXPOMaTHYECKHUE BOJIHBI. Y CIOBHE MAaKCUMyMa U MUHUMYyMa
unTepdepenmu. Onruyeckas pa3HOCTh X0/a BOJIH. MeTo bl Habt01eHus
untepdepenmn. Uurepdepenius B TOHKUX IuieHkax. MaTepdepenuus Ha
kinuHe. Konbua Hetotona. [lpumenenus siBneHus unTepdepeHiuy cBeTa.
HNutepdepomerp Kamena. Uarepdepomerp Panes. Marepdepometp
®uzo. Untepdhepomerp Maiikenbcona. Matepdepomerp @adbpu — [epo.
[IpocBeTiieHne ONTUKH.
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Hudpakmaus ceera

Hudpakmaus ceera

Hudpakius cBeTa (OCHOBHBIE MOHATHS U onpeenenus). [Ipunmnun
I'tolirenca-®penens. Merton 3ou Openens. Judpaknus OpeHens ot
npocreitmux nperpaf. Judpaxnus Opaynrodepa Ha oqHOMN MIETH.
Hudpakmus Opaynrodepa Ha ayx mensax. Judpakmus ot N menei
(nudpakunonHas pemierka). Pazpemaroias ciocoOHOCTh CIEKTPaIbHOTO
npubopa. Kpurepuii Penes. Jludpakuust Ha mpoCTpaHCTBEHHBIX
peléTKax.
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HOJ'IHpI/ISaI_II/IH CBCTa

HOJ’IHpI/ISaHI/IH CBC€Ta

EcrecTBeHHBIN U HOJIHpI/ISOBaHHBIﬁ CBCT. HOJ’IHpI/BaHI/IH CBCTa IIpU
OTPa’XCHHH U ITPCIIOMJICHHUU HA I'PAHULC ABYX TUIJICKTPUKOB. I[BOﬁHOG
JIYy4CIIPCIOMIICHUC. HOJ'IHpI/ISaI_[I/IOHHBIe IIPHU3MBI U ITOJIAPOUIBI. Ananmmz
MMOJIAPU30BAHHOI'O CBCTA. I/ICKYCCTBGHHaH OIITHYCCKAass aHU30TPOIIHA.
BpameHI/Ie IJIOCKOCTH NOJIApU3alUU.
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TenmoBoe H3JIYUCHUC U
€0 3aKOHBbI

TemioBoe HU3JIydeHUE U €T0 3aKOHbI

TemioBoe U3JIy4e€HUE U €T0 XapaKTEPUCTUKU. DHEpreTHIecKast
CBETUMOCTD, CIICKTPAJIbHAS TUIOTHOCTh YHEPTETUYECKOW CBETHMOCTH,
CHEKTpaJibHas MOTJIOoLAaTeNIbHAs CIOCOOHOCTh, A0COIIOTHO YEPHOE TEO.
3akon Kupxroda. 3akonsr Ctedana — bonbiimana u cmemenns: Buna.
®opwmyna Panes — Jlxxunca. @opmymna [lnanka. Cesizb Gpopmyner [Lnanka
C KJIACCHYECKUMH 3aKOHAMH TEIUIOBOTO M3JIydeHus. OnTrudeckast
nupoMeTpus. TerIoBbIe HCTOYHUKH CBETA
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KBanroBas npupoaa
U3JIyYEHUSL.

KBanTOBas mpupo/a n3mydeHusl.

®oroaddext. 3akoHbI BHELTHETO poTodPdekTa. YpaBHeHHEe DUHIITEHHA
Juist BHelHero ¢porodddexra. [lpumenenue poroaddexra. Macca u
uMIysbe GotoHna. Jlanenue ceera. dpdext Komnrona
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[Inanerapnas Moaenb
atoma bopa-Pesepdopna

[Tnanerapnas moaens atroma bopa-Pesepdopna

OTKpbITHE AETUMOCTU aToMa. Mojenu atoMa. 3aKOHOMEPHOCTH B
nuHeyaTeix cnektpax. OnbiT Pesepdopaa u bopa. Ilocrynater Bopa.
OneITHOE TOATBEpkAeHHE nTocTynatoB bopa. OnbiT ®panka u 'epia.
CKopocThb U paguyc OpOUTHI AIEKTPOHA B BOAOPOIOMOJOOHBIX aTOMaX.
DHeprus MEeKTPoHa B BOJOPOI0T0100HBIX aToMax. CIEeKTp aTromMa
BOJIOpoa. /JfocTtonHcTBa M HEAOCTATKU TeopuH bopa
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DJIEMEHTHI KBaHTOBOU
MEXaHUKH. Y paBHEHHUE
[lIpenunrepa

DJIeMEHTHI KBaHTOBOW MeXaHUKH. Y paBHeHue [lIpennnrepa
KopnyckynsipHO-BOJIHOBOW Jyalin3M CBOMCTB BelecTBa. Hekoropsie
cBoiictBa BoiH Jie bpoiinsa. CooTHoueHne HeonpeaeneHHocTe. Bonnosas
GYHKIMS B €€ CTaTUCTUYeCKui cMbIci. Y paBHenue [lIpenunrepa.
Vpasuenue lpeaunrepa ajisi CTallMOHAPHBIX COCTOSTHUM.




JIBmxenne cBOOOAHON YacTuIlbl. [IpUHIMIT MPUYMHHOCTH B KBAHTOBOM
MexaHuke. YacTuia B 0IHOMEPHOU MPSMOYTOJIbHOU "MOTEHI[UATbHON
sme" ¢ OeCKOHEYHO BhICOKMMHU "cTeHKamu'". [IpoX0oXaeHHE YaCTHUIIBI
CKBO3b MOTCHIMANBHBIN Oapbep. TyHHENbHBIN Y dekT. JInHeiHbIi
rapMOHUYECKHUI OCHMIUISTOP B KBAHTOBOM MeXaHHKe. ATOM BOJIOPOJia B
KBAaHTOBOUW MEXaHUKE

25

DJIEMEHTHI SAEPHOI
(10737041

DNeMeHTHI sSepHoi pu3uKu

Pa3mep, coctaB u 3apsan aToMHOro sigpa. MaccoBoe U 3apsI0BOE YUCIIa.
JledexT maccel ¥ 3Heprus cBs3u sapa. CIuH siipa U €ro MarHUTHBIH
MOMEHT. S iepHblie cuibl. Monenu sapa. PagnoakTHBHOE U3IIyYEHUE U €70
BUIbI. 3aKOH paJIMOAKTUBHOTrO pacnaja. [IpaBuiia cmemieHus.
3akoHOMEpHOCTH o-pacnana. B-Pacnan. Heitpuno. I'amma-u3inydenue u
ero cBoiictBa. PezonancHoe norniomieHue g-u3nydenus (dd ekt
M¢éccbayapa). MeToabl HAOTIOACHHS U PETUCTPALIUU PATMOAKTUBHBIX
M3JIY4eHUH U YacTull. SliepHble peakiiuiu U KX OCHOBHBIC THUIIBI.
[To3utpon. b+-Pacmaz. DnaekTpoHHbIi 3axBaT. OTKPHITHE HEUTPOHA.

S nepHble peakuuu moj ICUCTBUEM HEUTPOHOB. Peakuus nerneHus saapa.
Hennas peakuusa nenenus. [lonsitue o anepHoi s3uepreTuke. Peakuus
CUHTE3a aTOMHBIX siziep. [IpoGiema yrpaBisieMbIX TEPMOSIEPHBIX
peakuuii. Tunel B3aMMOJAEHUCTBUN 3JIEMEHTAPHBIX YaCTHI]

5.2. IlpakTudeckue 3aHsTHs

HaumenoBanue paszena

pJ::L[ M TEMBI [IPaKTHYECKAX HaumeHnoBanue u copepkaHue NpakTUYECKUX 3aHITUI
3aHSTUN
KunemaTtuka KunemaTtuka noctynaTtesbHOrO ¥ BpalllaTe€IbHOTO ABUKEHUS
nocrynarensHoro u | Pelnenue 3amad mo teMe: paBHOMEPHOE M HEPABHOMEPHOE
1 BPAILATENLHOTO MpsIMOJIMHEIHOE ABMKEHUE. J[BIKeHne Mo OalTMCTUYECKO TPAeKTOPHUH.
JBUYKECHUS
JluHaMyKa NoCTynaTeIbHOTO M BPAIlaTeIbHOTO JBUKEHUS
JlnHAMHKA Pemrenue 3amau : 3akonsl HeroTOHA, cuia TSKECTH, BEC TeJl, CHIIa
) IOCTYNIATENBHOTO | YHPYTOCTH, CHIIbI TpeHHs. MIMITyIibe. 3aKOH COXpaHCHHS MMITYJIbCA.
BpAIATENTHLHOTO VYpaBHeHUE IBUKEHUS Tea IEPEMEHHOU MacChl. 3aKOH BCEMUPHOTO
TIBIDKCHUS Tarotenus. ['paBuranronnoe noje. KocMuueckue cKopocTH.
HeunepuuanbHble CUCTEMBI OTCUETA.
PaGora, MOLTHOCTB U SHEPTHUSL.
3 PaGora, momrHocTs 1 | Pelienue 3anau: Dueprus, padbora, MOIHOCTh. KuneTnueckas u
SHEprus. MOTEHIIMAIbHAS YHEPTUU. 3aKOH COXpaHeHus dHepruu. [ paduueckoe
MpEeACTaBICHUE SHEPTUU. Y 1ap a0COTIOTHO YNIPYTUX U HEYNPYTHUX TEJ.
MexaHuka BpalaTeJabHOTO IBUKEHUS TBEPAOTO Tena
MexaHuka Pemenue 3aga4: MOMEHT CHJIBI, MOMEHT UMITYJIbCA, MOMEHT HHEPIIUU.
4 BPAIIATEIHHOTO OCHOBHO€E ypaBHEHHE IMHAMHUKHU BpPAIIaTEILHOTO ABUKEHHS TBEPIOTO
JIBHKEHUS TBEPIOTO TEIa. TeopeMa IHTefIHepa. Pab6oTa IIpH BpalllaTCJIbHOM JIBUKCHHU.
Tena. Kunernueckas sHeprus Bpamaromerocs tejia. MOMEHT UMITYJIbCa U 3aKOH
€ro COXpaHEeHHs.
®dwusuka koiaebaHui U BOJTH
. Pemenwue 3anau: ['apmoHnyeckue xonedanus. JnHaMuKa rapMOHUYECKUX
5 Dusnka KoneOanni 1 kosebOanuit. [I[py>KnHHBIN, MaTeMaTUUECKUN U HUBUUECKUN MASITHUKH.
BOJIH. DHeprus rapMOHHYECKOro konebanus. ClokeHne rapMOHHYECKUX
KoseOaHuil. 3aTyxarolie U BeIHYKJICHHBIE KOJIeOaHus!.
OCHOBBI MOJIEKYJISIPHO-KUHETHIECKON TEOPUHU
6 Octossl MOJICKYTAPHO™ | peinenye 3amau: MneanpHblii ra3. YpaBHEHHE COCTOSHHUS HICATBHOTO ra3a.
KHHCTHHCCKOMN TCOPHH | OcpopHOe ypaBHEHHE MONEKYIAPHO-KHHETHIECKOH TEOPHH.
7 OCHOBEL OCHOBBI TEpPMOAMHAMUKHI




TCPMOANHAMHUKN

Pemienue 3agau: 3akoH paBHOMEPHOTO paclpeiesieHHs] SHEPTUH 110
CTETeHsIM CBOOOIBI MOJIEKYI. TerioTa, paboTa ¥ BHYTPEHHSISI SHEPTHUSL.
ITepBoe Havamo TepMOAMHAMUKH. TEIIOEMKOCTD Ira30B. A quabaTHBIH
npouecc. YpaBHenue Maiiepa. YpasHenue [lyaccona. [lonutponnyeckue
npoiiecchl. Bropoe Hayano TepMOJIUHAMUKA. DHTPOMUS B
tepmoanHamuke. HepaBenctBo Kitayzuyca. Lukin Kapuo. KIIJ[ rernoBsix
JBUTATEJICH.

Crarucrtrueckas
¢dusuka.
Crarucrtrdeckas
¢busuka. SBneHus
nepeHoca.

Craructudeckas ¢puszuka. SIBIeHUs epeHoca.

Pemenue 3anau:IlonsaTrHE O CTATHCTHYECKOM paclpeacIICHUH.
Pacnpenenenune Makcsenna. Pacnpenenenue bonpimana.
bapomerpuueckas hopmyia.

10

DIIeKTPOCTaTHKA.
DIEKTPUYECKOE MOJIE B
BaKyyMe.

DyeKTpocTaTHKa. DIIEKTPUIECKOE T0JIC B BaKyyMe.

Pemenue 3anau: 3akon Kynona. Hanmpsok€HHOCTD 3J€KTPHYECKOTO MMOJIS.
Teopema I'aycca. PaboTa cun snexrpuyeckoro moiis. [Torennuan. CBs3b
MCXKAY HAIIPAXKCHHOCTBIO ITOJIA M ITIOTCHIIMAJIOM. I[I/IBJI@KT])I/IKI/I U IIpo-
BOJHHUKHU B JJICKTPUYCCKOM II0JIC. EmMxocth IIpOBOAHHKA. 3Hepm;{
AIEKTPUUECKOTO TIOJIA.

12

ITocTosSHHEBII TOK

[ToCTOSTHHBIN 3AEKTPUUECKUAN TOK

Pemenue 3anau: Cuna toka. [lnotHocts Toka. 3/]C. ConpoTuienue
pOBOAHKUKOB. 3akoHbl OMa B nuddepeHuanbHol 1 UHTerpaibHON
dopme. PaboTa u MmomHoCTh TOKa. 3akoH JIxkoynsa-Jlenna. [IpaBuna
Kupxroda s pa3BeTBICHHBIX IENEH.

13

MaruutHoe noJjie B
BAKyyMe.

MaruutHoe 1noJjie B BaKyyMe.

Pemenue 3anau: OneiT Ipcrena. MaruutHoe noJjie. MarHuTHbI MOMEHT
MarnutHas naaykuus. 3akoH buo-Casapa-Jlannaca. [Tone npsmoro u
KPYTrOBOT'O TOKOB. 3aKOH IOJIHOTO TOKaA.

14

JleicTBE MAarHUTHOTO
TIOJIS1 HA IBUOKYILHECS
3apsiabl U TOKU.

JleiicTBre MarHUTHOTO TIOJISL HA ABIDKYILKECS 3apsabl U TOKU

Pewenue 3anau: 3akon Amnepa. Cuna Jlopenna. J[Brxenue 3apsKeHHBIX
YacTHI] B MArHUTHOM 1oJie. Pamka ¢ TOKOM B MarHUTHOM MOJI€.
MarnutHbIif oTok. PaGota, coBepiiaemas mpu rnepeMenieHuu
MIPOBOJIHUKA C TO-KOM B MarHuTHOM nosie. Teopema ["aycca mis
MarHUTHOTO TIOTOKA.

16

DneKTpoMarHuTHas
WHTYKITHS

DNIeKTpOMarHuTHasE WHYKITHUSI.

Pemenue 3anau: 3akoH anekrpomarHuTHOW nHAYKIMKU ®Papanes. [Ipasuio
Jlenna. Camounaykuus. Buxpessie Toku. UHIYKTUBHOCTD KOHTYpA.
B3anmuas unaykuus. TpanchopmaTop. DHEprust MarHUTHOTO MOJIS.

18

Wntepdepennus ceera

WnTepdepenius ceeta

Pemenwue 3anay: IIoHATHE O KOPIYCKYJIAPHO-BOIHOBOM AyaIU3Me.
KorepenThsie BosiHbl. UHTEpdepenius. YcnoBiue MakcuMyMa 1 MUHUMyMa
untepdepenmn. Mureppepenuns B ToHKUX rieHkax. Konbia HeroToHa.
[Tpumenenus nuTepdepeHun.

19

Judpakuus csera

Hudpaxus ceeta

Pemenne 3anau: [punuun [Noitrenca-®Openenst. 3ous1 Openens.
Judpaxus OpeHens Ha KPYrJioM oTBEpCTHH U Jucke. udpaxius
O®paynrodepa Ha menu. udpakunonnas pemerka. Pazpemiaromas
CIOCOOHOCTh ONTHYECKUX MPUOOPOB.

20

[Tonsipusanus ceera

[Tonsipuzanust ceeta

Pemenue 3agau: EcTecTBeHHBIN U NONISPU30BaHHBIN cBET. 3akoH Mastoca.
3akoH bprocrepa. JpoiiHoe nyuyenpenomicHue. Dddext Keppa.
Bpatenue miockocT noJisipu3atum.

21

TermoBoe U3nydyeHue u

TemmoBoe H3JTYy4YCHUC U €I'0 3aKOHEBI




€0 3aKOHBbI

Pemrenue 3ampau: XapakTepuCTUKH TEIJIOBOTO U3ITyUY€HHUsI. 3aKOH
Kupxroda. 3akon Credana-bonsimana. 3akoH cmenienus Buna. @opmyia
Pones-/lxxunca. ®opmyna I1nanka.

KBanroBas npupona

KBanrtoBas npupoaa uznyyeHus.
Pemenue 3anay: 3akonsl BHewHero ¢pororddexra. YpaBHeHHE

22 OiirmreliHa st porodrddexra. [Ipumenenue hororddexra. Macca u
M3TyHCHUA. uMmItysbe ¢otona. Jlasnenue ceera. Dpdexr Komnrona u ero
3JIeMEHTapHas TeOpH.
- [Tnanerapnas monxens atoma bopa-Pesepdopna
23 flaHeTapHas MOACIb | peryeppe 3agau: ®opmyna bansmepa-Punbepra. octynars bopa. OmbIThl

atoMa bopa-Pesepdopna

®panka u ['epua. Crextp atoma Bojopoja 1o bopy.

5.3. JlaboparopHbie pabOThI

HaunmenoBanue paznena

pJ:;_);[ U TeMbI JIa0OPATOPHBIX HaumenoBanue u conepxkanue 1a00paTOpHBIX paboT
pabor
KunemaTtuka KunemaTtuka noctynaTesibHOr0 ¥ BpalllaTeIbHOTO ABUKEHUS
1 nocrynarensHoro u | Omnpenenenue o0beMa UMIMHAPA IIPY IIOMOIIY IITAHT CHIMPKYJIs
BpalaTeIbHOTO
JBUKECHUS
Junamuka JluHaMyKa NoCTynaTelbHOTO M BPAIlaTEIbHOIO JBUKEHUS
nocrynarensHoro u | Onpenenenue yckopeHust cB000OJHOr0 NMajeHusl U IMOMOILU
2 BpamaTeIbHOTO MaTeMaTUYeCKOro MasiTHUKA
JIBIDKCHUSI
3 Pa60Ta, MOIIIHOCTb U Pa60Ta, MOIIHOCTb U DHEPTHUA.
SHEPIHs. OrmpezeneHre MOMEHTA HHEPIUHU C TIOMOIIBI0 MasiTHUKa MakcBesuia
Mexanuka MexaHuKka BpalaTeIbHOTO ABUKEHUS TBEPAOrO Tela
4 BpaLIaTEIbHOIO N3yuenne 0oCHOBHOrO ypaBHEHHMs IMHAMUKU BPalIaTeIbHOTO JIBHXKEHUS
JBUKEHUSI TBEPJIOTO
Tena.
. dusnka xosedaHi U BOJIH
5 Pusnka KoneOanuii n N3yuenne pusnyeckoro MasTHUKA
BOJIH.
OCHOBBI MOJIEKYJISIPHO-KUHETUIECKON TEOPHUH.
6 OcHoBbl MOJICKYIAPHO™ | Onpenenenue yHUBEpCaTbHOM Ira30BOI MOCTOSHHON M IIIOTHOCTH BO3/YXa
KHHETHIECKOH TEOPUH | b 1/vormepym.
OCHOBEI OCHOBBI TEpPMOAMHAMUKHI
7 TEPMOJIUHAMUKU OnpeﬂeneHHe OTHOIIIEHUS TEIIIOEMKOCTEHN BO31yXxa
Cratuctuueckas Cratuctnueckas pusuka. SIBneHus nepeHoca.
¢buzuka. Omnpenenenue kodpduimenTa BI3KOCTU U CPEIHEH ITTMHBI CBOOOHOTO
8 Craructuaeckas npobera MOJIEKYJT BO3/TyXa
¢dbusuka. SABneHus
nepeHoca.
DEKTPOCTATHKA. DJIEKTPOCTaTUKA. DIEKTPUUECKOE TTOJIE B BAKYyME.
10 | DnekTpuueckoe moje B
BaKyyMe. I'padmyeckoe mpencraBiaeHUE SIEKTPOCTATHUECKOTO MO
[ToCTOSTHHBIN 3IIEKTPUYECKHUN TOK
. HccnenoBanue 3aBUCMIMOCTH MOIITHOCTH, BBIJICTISIEMOM B TIEMH
12 IlocToAHHEIH TOK MTOCTOSTHHOTO TOKa, U KO3(D(PHUIIMEHTa MTOJIE3HOTO JACUCTBUS UCTOYHHUKA OT
CHUJIBI TOKA Y BHEIITHETO COMPOTHBIICHHUS.
MarauTHOE 1oJie B BaKyyMe.
13 MarruTHOE HI0NE B Ompenenenne ropu30HTAIIEHON COCTABIISIIONIEH HAITPSHKEHHOCTH

BaKyyMe.

MarHuTHOTO IO 3eMITH IIpU ITOMOIIHN TAaHI'CHC-TaJIbBAHOMETpPA.




JleficTBME MarHUTHOTO

I[eﬁCTBHe MAardMTHOT'O IIOJIA Ha ABMXKYIIMECS 3apsaabl U TOKAX

14 I0JIs1 HAa ABUXKYILHAECS H?)yquI/Ie MAar"duMTHOrO 1ojia CoOJI€HOnaa C IOMOIIBIO AaTYHNKaA Xomna.
3apAIBI ¥ TOKH. OrnpenenieHre yAeIbHOIO 3apsiia 3J€KTPOHa METOJJOM MarHeTpoHa
HNutepdepennus ceeta
18 | u Onpenenenue NJIMHBI CBETOBOM BOJIHBI ITPU TOMOIIM Kojel HproToHa.
HTep(epenius cBera HccnenoBanue BOJHOBOTO MOJISI KOTEPEHTHBIX UICTOUHUKOB
Omnpenenenne JUIMHBI CBETOBOW BOJIHBI C IMTOMOIIBIO Ounpu3mMbl Openens
Hudpakmus cBeta
19 N3ydenue nazepHOro U3y4eHus
Audpaxuus ceera OmnpeeneHue JUIMHBI CBETOBOI BOJIHBI IPU ITOMOIIU AU(GPAKIIHOHHOM
peleTKu
[Tonspusanus ceera
20 I N3ydeHne HHTEHCUBHOCTH CBETA, MPOIICAIICTO YePe3 MOJISIPOUIbI
OJApU3ALMA CBCTA | Oppenenienne KOHI[GHTPALMU PACTBOPA caxapa 110 BPAIEHHIO IIOCKOCTH
MOJISIpU3AIUU
21 TertoBoe U3JIyYECHUE U TemnoBoe H3JIYUCHHUC U €I'0 3aKOHbI
ero 3aKOHBI Omnpenenenue nocrossaao  Credana-bonpimana
29 KpanrtoBas nmpupozna | KBaHTOBas mpupo/ia U3y IeHus.
M3ITydeHus. Hab6mronenue u nzydyenue BHerHero ¢Gotodddexra
[TnanerapHas moaenb aroma bopa-Pesepdopaa
N3ydeHue crieKTpaabHOrO COCTaBa HEOHOBO-TEIIMEBBIX HCTOYHUKOB,
23 HnaHeTapHa;[ MOJEIIb HCIIOJIB3YEMBIX B CBCTOTCXHHUKCE.
aToMa Bopa-Pegep(bopﬂa HccnenoBanue CIICKTPOB IIOITIOMICHUS U ITPOIIYCKAHUA.
Onpenenenne JTMHHOBOJIHOBOM T'PAHMITBI CTICKTPA MOTJIOMICHUS 1
BBIYHCIICHHE IMOCTOSHHOM I1nanka.
3 . DJIEMEHTHI SACPHON (U3UKH
25 JICMCHTBL AACPHON | Cyg1i1e BONBT-AMIIEPHBIX XaPAKTEPUCTHK MOIYIIPOBOAHUKOBBIX AHOIOB

(10737041

N3ydenue paboThl OTYNIPOBOIHUKOBOTO BBIIPSMUTEIS

5.4. CamocTosTenbHas paboTa 00y4aronmxcs

Ne | HaumeHnoBaHue pazaena .
ConeprxaHue caMOCTOSATEIBHON paboThI
pas3n| MUCHMIUIUHBI U TEMBI
Kunemartuka KunemaTtuka moctynaTesibHOTO M BpaIaTeIbHOTO ABUKCHUS
1 nocrymnarensHoro u | Bomonnenne MJI3. Beimonnenne pacy€ToB U BBITOJIHEHUE OTYETA 110
BpAILIATEIIBHOTO nabopaTopHoi pabore
JIBIDKECHUSI
JiHamuKa JlunaMyKa MOCTyNnaTeIbHOTO M BPAIaTeIbHOTO JBUKEHUS
5 nocrynarensHoro u | Bemmonnenune MJ13. BeimonHeHne pac4€ToB U BBINOJIHEHNE OTYETA 110
BpalaTeIbHOTO nabopaTopHoi pabore
JIBUKECHUS
PaGota, MOLITHOCTB U SHEPTHUSL.
3 Pabora, momHoCTh 1 Brimonnenue N/3. BeimoaHeHne pacuy€ToB U BBITOJHEHHUE OTYETA 110
SHCPIHAL. nabopaTopHoi paboTe
Mexanuka MexaHuKka BpallaTeIbHOTO ABUKEHUS TBEPAOTO Tela
4 BpamaTeIbHOTO Brimonuenue N/13. BeimoaHeHne pacuyéToB U BBITIOJIHEHHE OTYETA IO
JBHKEHMS TBEPAOro |JIabopaTopHOil paboTe
Tena.
. ®dusuka KojaeOaHui U BOJTH
5 Dusnika konebaHni u Bremonnenune NJ13. BeimonHeHne pacy€ToB M BHIMOTHEHNE OTYETA 110
BOJIH. nabopaTopHo paboTe
6 OCHOBBI MOJICKYJISIPHO- OCHOBBI MOJIEKYJISIPHO-KUHETUIECKON TEOPHUH.

KUHETUYECKON TEOpUH

Brimmonuenue N/[3. BeinoaHeHne pacuy€ToB U BBIOJIHEHUE OTYETA TTO




nabopaTopHoii pabote

OCHOBEI TEPMOIAUHAMUKN

7 Ocrosbr Brmonaenne WJ13. BemonHenne pacuéToB U BBIOIHEHNE OTYETA TIO
TCpMOAMHAMHUKH nabopaTopHoOi paboTe
Cratucrtuueckas Craructrdeckas ¢puzuka. SIBiIeHUs IepeHoca.
busuka. Beimonuenue N/13. BeinmonHenne pacuy€ToB U BBIOJIHEHUE OTYETA 10
8 CraTuctuueckas nabopaTopHoi paboTe
¢buzuka. SABneHuUs
nepeHoca.
DJIEKTPOCTATUKA. DIIEKTPUYECKOE I0JIE B BAKyyMe.
DIIeKTpOCTaTHKA.
1 JICKTPUIECKOE II B .. N
0 | SmexTpmeckoe mone Brimonnenue M/13. BoinonHeHnue pacy€ToB U BBIMOJHEHUE OTYETA 110
BaKyyMe. N
Yy nabopaTopHoi pabore
IToCTOSHHBIN JIEKTPUYECKUI TOK
12 TTocTOSHHBINM TOK Brimonnenue NJ13. BeimoaHeHre pacuéToB M BBIIOJIHEHHE OTYETA 10
nabopaTopHoi padbore
M MaruutHoe 1noJjie B BaKyyMe.
13 arHuTHOC MOJIC B Brimonnenune M/13. BeinonHeHne pacu€ToB U BHIMOJHEHUE OTYETA 1O
BaKkyyme. nabopaTopHoi paboTe
JleiicTBre MarHuTHOTO |/lEMCTBHE MATHUTHOIO TIOJIS HA JABMKYLIMECS 3apsi/ibl B TOKU
14 T0JIS HA JABUKYILHECS Beimonnenue N/13. BeimonHeHne pacuéToB U BBIOJIHEHHUE OTYETA 10
3apAIBI ¥ TOKH. nabopaTopHoi paboTe
. MarauTHbIE CBOKCTBA BEILIECTBA.
15 MarHuTHBIC CBOACTEA Brimonnenue NJ13. BoimonHeHue pacu€ToB U BBIMOIHEHUE OTYETA 110
BeltecTsa. nabopaTopHoi padboTe
DJIEKTpOMarHuTHAs WHIYKITHS.
16 OlneKTpOMarHuTHas Brimonnenue NJ13. BoimonHeHue pacu€ToB U BBIMOIHEHUE OTYETA 110
HHAYKIHA nabopaTopHoi paboTe
OcHOBEBI TEOpUU OcHOBBI TeOpUH MakcBesuia i 3JIEKTPOMarHuTHOTO TMOJIs
17 Makcsenna s Brimonnenue NJ/13. BeimoaHeHne pacuyéToB U BBIOJIHEHHWE OTYETA 10
3JEKTPOMArHuTHOro  |JIabopaTopHO# paboTe
TOJISt
WnTepdepenius ceeta
18 | Wnrepdepennus ceera Brimonnenue NJ13. BeinonHeHue pacuy€ToB U BHITIOJIHEHHE OTYETA 110
nabopaTopHoi paboTe
Hudpaxus ceeta
19 Judpakuus cBera Brimmonnenue NJ13. BeimonHeHne pacu€ToB U BHIMIOJHEHNUE OTYETA 110
nabopaTopHoi paboTe
[Tonsipuzanus cBera
20 [Monspuszanus cBeTa Brimonnenue NJ13. BeinoaHeHre pacyéToB M BBIIOJIHEHHE OTYETA 10
nabopaTopHoii pabote
T TennoBoe U3TyYEHUE U ETO 3aKOHBI
21 CIIOBOC MSAYHCHUC M | By imonnenne MJ13. Boinonuenne Pacy€TOB U BBINOJHEHUE OTYETA 110
Cro 3aKOHbI nabopaTopHoii paboTte
K Buemnuit poroaddexr. Ipdext Komnrona
22 BaHTOBai MIPUPONIA | Brmonnenne MJ13. BolmonHEHNe PACUETOB M BBHIIOTHEHHE OTUETA T10
M3y CHIA. nabopaTopHoOi paboTe
0 [Tnanerapnas monens atoma bopa-Pesepdopna
23 HaHETapHSH MOZICIb | Brinonnenue W/13. BeimonHnenne pacy€éToB 1 BBITIOJIHEHHE OTYETA 110
atoma bopa-Pesepdopaa n1abopaTopHoii paboTte
24 ONEeMEHTHI KBAHTOBOM | DJIeMEHTBI KBAaHTOBOM MexaHUKU. Y paBHeHue llIpenunrepa

MEXaHUKH. Y paBHCHUE




[Ipenunrepa

Brimonnenue M/13. BoinonHeHue pacy€ToB U BBIMOJHEHUE OTYETA 110
nabopaTopHoii pabote

25

DJIEMEHTHI SIACPHOMN
buszuKu

DneMeHTHI sSAepHOi pU3MKH
Brimonnenue M/13. BoinoaHenue pacu€ToB U BBINOJHEHUE OTYETA 110
nabopaTopHoi pabore




6. MeToauyecKkue MaTEPHAJIbI 1JI51 CAMOCTOATEIbHOI PadoThl 00yYAKOIIMXCS MO TUCHUIIMHE
(Moay110)

[Iporpammoit JUCHUIUTMHBI MPETYCMOTPEHO MTPOBEICHHE JICKIIMOHHBIX 3aHSATUM, HA KOTOPBIX JTAeTCs
OCHOBHOM CHCTEMAaTU3WPOBAHHBIM MaTepHai, M MPAKTUUECKUX 3aHSATUM, MPEIIoararoinx 3aKkperieHrue
H3YYCHHOTO MaTepHalia U (hopMUpOBaHHUE, Y 00yJarOIIUXCs, HCOOXOIMMBIX 3HAHUH, YMCHHI M HaBBIKOB.
Kpowme Toro, BaXHEHIITUM 3TAIOM U3Y4CHUS TUCIUILUINHBI SBIISICTCS CaMOCTOATEIbHAs paboTa
00y4aroIIUXCs C UCIOJIb30BAHUEM BCEX CPEJCTB U BOZMOKHOCTEH COBPEMEHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH,

B 00beM camocTOsATEIbHON PaOOTHI 110 AUCIUIUIMHE BKIIOUASTCS CIICAYIOIIEE:

- U3y4YEHHE TEOPETUUECKHX BOIIPOCOB I10 BCEM TeMaM JIUCIUILINHEL;

-TIIOJICOTOBKA K JJA0OPATOPHBIM 3aHITHSIM;

- IOATOTOBKA K MPAKTUYECKUM 3aHATHUSIM;

- MOATOTOBKA K TEKYIIIEMY KOHTPOJIIO YCIIEBAEMOCTH CTY/ICHTOB;

- IOATOTOBKA K 3a4eTy ¢ oneHKou (1 ceM.) u sk3aMeHy (2 ceM.).

3a710roM yCIEeIIHOTO OCBOCHUS 3TOU JUCIHUIUIMHBI SBJISIETCS 00513aTEIbHOE TTOCCIICHUE
JICKIIMOHHBIX U IPAKTHYECKUX 3aHATHH, TaK KaK MPOIYCK OJHOTO (TeM 0oJiee, HECKOIBKUX ) 3aHATUH MOKET
OCJIO)KHUTh OCBOCHHE Pa3/EiIoB Kypca.

[Tpuctymas Kk M3y4eHUI0 TUCHUILIAHBI, HEOOXO0IUMO B TIEPBYIO OUEPEIb O3HAKOMHUTHCS
conepxanueM PIIJ] mist ctyneHTOB 0uHO# (hopMBl 00YUYCHUS, @ TAK)KE METOJMYCCKUMHU YKa3aHUSIMU 110
OpraHU3aIMH CAaMOCTOSATEILHON paOOThI U MTOATOTOBKHU K MPAKTUYECKUM 3aHITHSIM.

[Ipy moArOTOBKE K MPAKTHUYECKUM 3aHATHIM M B paMKaX CaMOCTOSTEILHON pabOThI 110 M3YUYCHHUIO
JTUCIUTIINHBI 00y4YaroImUMCcsi HEO0X0IUMO:

- IOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN HA JICKIIMOHHOM 3aHATUU MaTepHal U JIONIOJIHUTD €70 C y4eTOM
PEKOMEHJOBAHHOM MO JIAaHHOU TeMe JIMTepaTyphl;

- IIPY CaMOCTOSITEIbHOM M3YYE€HUU TEOPETUUECKON TEMbI CeaTh KOHCIEKT, UCIOJIb3Ys
pexoMenoBaHHbIe B PIIJ] ncrounuku;

- BBIIIOJIHUTH MPAKTUYECKUE 3aJIaHUSI B pAMKaX U3y4aeMOU TEMBI;

- OTBETUTh HA KOHTPOJIbHBIC BOIIPOCHI IO TeMe, UCITOIb3Ys MaTepraibl @OC, mubo rpymnmnoBbie
WMHJIUBUyaAJIbHBIC 3aJIaHKS, TOATOTOBJICHHBIE MPETO/IaBaTEIIEM;

- HOATOTOBUTHCS K MPOMEKYTOYHOM aTTECTalNH.

Htorom nzydeHus: JUCHUILUIMHBI SIBISETCS YK3aMEH. DK3aMEH MPOBOAUTCS MO PACIIUCAHUIO CECCHU.
®dopma npoBeAcHUS 3aHATHSA — ycTHasA. CTyACHTBI, HE TIPOIIEIIINE aTTeCTAIUIO TI0 TPaPUKy CECCHUH,
JIOJDKHBI JIMKBUAMPOBATH 3a/10JKEHHOCTh B YCTAHOBJIEHHOM TOPSIJIKE.

7. OneHo4YHbIC MaTepPHAIbI 1JIsl IPOBEACHUS TEKYIIero KOHTPOJIS YCIIeBAEMOCTH M MPOMEKYTOYHOM
aTTecTanuy 00y4alIuXxcs Mo JMCHHUILIMHE (MOLYT10)
7.1. IlepedyeHb KOMIIETEHIMI C YKa3aHHEM HTANOB UX (OPMHUPOBAHUS B MPOLIECCE OCBOCHMSI JUCIUIUIMHBI

Kon n HamMmeHoOBaHHuE
Ne KonTponupyemsbie pa3aenbl AUCIUTIIIAHbBI . Bun onienounoro
WHJIMKATOpa KOHTPOJIUPYEMOM
/i (Momyms) cpencTaa
KOMIIETCHITUN
1 KunemaTtuka noctynarenbHOro u OIIK-1.1, OIIK-1.2, OIIK- | YcTHBIN ONpOC, TECTHI,
BpAIIATEILHOTO ABUKECHUS 1.3, YK-1.1 peleHue 3aaa4y
WHAMUKa TOCTYIMAaTeIbHOTO U -1.1, -1.2, - CTHBIN OIIPOC, TECTHI,
5 VI OIIK-1.1, OIIK-1.2, OIIK- |VY i omp
BpAILIATEIbHOTO ABUKECHUS 1.3, YK-1.1 peleHne 3aaa4y
3 | PaGoTa. MOLIHOCTE H SHEDLS OIIK-1.1, OIIK-1.2, OIIK- | YcTHBIH ONpoC, TECTHI,
» MO I 1.3, VK-1.1 pelieHue 3ana4
4 MexaHuka BpamaTeabHOro IBUKEHUS OIIK-1.1, OIIK-1.2, OIIK- | YcTHbIN ONIPOC, TECTHI,
TBEPAOrO Tela. 1.3, VK-1.1 pelieHue 3aaa4
. OIIK-1.1, OIIK-1.2, OIIK- | YcTHBIH ONpoC, TECTHI,
5 |®usuka konebOaHU U BOJIH.
1.3, VK-1.1 pelieHue 3aa4
6 OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOM OIIK-1.1, OIIK-1.2, OIIK- | YcTHBIH ONpOC, TECTHI,
TEOPUH 1.3, YK-1.1 perieHus 3aaaqy
7 | OCHOBBI TEPMOAMHAMUKH OIIK-1.1, OIIK-1.2, OIIK- | YcrHbI# onpoc, TECTHI,




1.3, VK-1.1

perieHue 3aaau

Cratuctuueckas puszuka. CTaTucTuyecKas

OIIK-1.1, OIIK-1.2, OIIK-

YCTHBIN 0npoC, TECTHI,

8 ¢buzuka. SIBneHus nepeHoca. 1.3, VK-1.1 pelieHue 3anad
9 dusznyeckrue 0CHOBEI MEXaHHUKH. OIIK-1.1, OIIK-1.2, OIIK- |TectupoBanue. Y CTHbIN
MonekynsapHas pu3nuka ¥ TepMOAMHAMUKA 1.3, VK-1.1 ompoc.
10 DJIEKTPOCTaTUKA. DJIECKTPUIECKOE T0JIE B OIIK-1.1, OIIK-1.2, OIIK- | YcTHbI ONIPOC, TECTHI,
BaKyyMe. 1.3, VK-1.1 perieHus 3a1a4
11 OnekrpocTtaTuka. [IpoBogHUKH 1 OIIK-1.1, OIIK-1.2, OIIK- |YcTHBIH ONpOC, TECTHI,
JTUAJICKTPUKU B SJIEKTPUUYECKOM TIOJIE. 1.3, VK-1.1 perieHue 3aaau
. OIIK-1.1, OIIK-1.2, OIIK- | YcTHbI ONIPOC, TECTHI,
12 |IlocTOSIHHBII TOK
1.3, YK-1.1 perieHus 3a1a4y
13 | MarnurHoe nose B Baxyyme. OIIK-1.1, OIIK-1.2, OIIK- |YcTHBIH ONIpOC, TECTHI,
1.3, YK-1.1 peleHus 3a1a4
14 JleicTBMEe MarHUTHOTO IOJISI Ha OIIK-1.1, OIIK-1.2, OIIK- |YcTHBIH ONIpOC, TECTHI,
JBHKYILHAECS 3apA/ibl U TOKH. 1.3, VK-1.1 peleHus 3a1a4
. OIIK-1.1, OIIK-1.2, OIIK- | YcTHbI O1poC, TECTHI,
15 |MarauTHble CBOMCTBA BEIIIECTBA.
1.3, YK-1.1 pelieHus 3a1a4
TR T ppm—— OIIK-1.1, OIIK-1.2, OIIK- | YcTHBIH OMIPOC, TECTHI,
1.3, YK-1.1 peleHus 3a1a4
17 OcHoBbl Teopuu MakcBeuia s OIIK-1.1, OIIK-1.2, OIIK- | YcTHbI O1poC, TECTHI,
3JIEKTPOMATHUTHOTO OIS 1.3, VK-1.1 peleHus 3a1a4
18 | Mnrepdepenius caera OIIK-1.1, OIIK-1.2, OIIK- | YcTHbI O1poC, TECTHI,
1.3, YK-1.1 pelieHue 3aaa4y
19 | udpaxuus csera OIIK-1.1, OIIK-1.2, OIIK- | YcTHBIH OMIPOC, TECTHI,
1.3, VK-1.1 penieHue 3anad
20 |Monspusamms ceera OIIK-1.1, OIIK-1.2, OIIK- | YcTHbIi OnpoC, TECTHI,
1.3, YK-1.1 pelieHue 3aaa4y
21 | Temmonoe maryaerme 1 ero saxomb OIIK-1.1, OIIK-1.2, OIIK- | YcTHBIH onpoc, TECTHI,
1.3, VK-1.1 peleHue 3a1a4y
22 | Keantosas npupona usmyucHus OIIK-1.1, OIIK-1.2, OIIK- | YcTHBIH onpoc, TECTHI,
' 1.3, VK-1.1 pelieHue 3anad
IInanerapnas moaens aroma bopa- OIIK-1.1, OIIK-1.2, OIIK- | YcTHbI ONpoC, TECTHI,
23
Pesepdopna 1.3, VK-1.1 pelieHue 3aaa4
DJeMeHThI KBAHTOBOM MEXAHHKH. OIIK-1.1, OIIK-1.2, OIIK- | YcTHBIH onpoc, TECTHI,
24
VYpasuenue lllpenunrepa 1.3, VK-1.1 perieHue 3aaaq
25 | DnemenTh snepHoit dHsKH OIIK-1.1, OIIK-1.2, OIIK- | YcTHBIH ONpoC, TECTHI,
1.3, YK-1.1 penieHue 3aaau
DIEKTPHHECTEO 1 MarHeTHSMLBOHHOBaH OIIK-1.1, OIIK-1.2, OIIK- | YcTHBIH ONpoC, TECTHI,
26 |onTHKa. DJIeMEHTHI KBaHTOBOH (PH3HKH,
1.3, YK-1.1 penieHue 3aaau

ATOMOB M MOJICKYIJI.

7.2. TunoBble KOHTPOJIbHBIE 33/JaHUS UM UHBIE MaTepUaJIbl TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH,
HEOOXOUMBIC IJIs OIICHKHU 3HAHUI, YMEHHI U HABBIKOB U (MJIH) OTBITa MPO(ECCUOHAIBHON JIeITeTHhHOCTH,
XapaKTePU3YIOIIUX ATAIbl (POPMUPOBAHUS KOMIIETSHIIN B MTPOIECCE OCBOCHUS TUCITUTUTMHBI

Jiis mpoBepku c(hOpMUPOBAHHOCTH MHWKaTOpa AocTixkenus komrerenimu OITK-1.1, OIIK-1.2,
OIIK-1.3, YK-1.1:

3amaun

1. ITyns 1eTUT rOpU30HTAIILHO U MOMAIaeT B LIAp, 3aKPEIICHHBI Ha HEBECOMOM KECTKOM CTEPIKHE,
u 3actpeBaet B HeM. Macca nynu B 1000 pa3 MeHblIlie Macchl apa. PaccrosiHue oT LieHTpa 1mapa 10 TOYKH

noageca |=1 m. HaiiTu ckopocTh MyJH, €Cii CTEPKEHb OTKJIOHMIICS Ha 30°.
2.Ilox nevictBueM kacatenbHo# cunbl 10 H, MaxoBuk ocranaBnuBaetcs, caenas 20 o6oporoB. Maxo-
BUK CUYUTATh OAHOPOJIHBIM AuckoM. Pagnyc mucka R=20 cm, macca m=2 kr. HaiiTu Ha4yaapHYIO 4a-CTOTY

BpaIllCHUS.
3. O6py4 Maccoii 2 kr u paauycoMm 20 cM BpamaeTcs mo 3akony ¢=t3 -5t2+6t-2. Halitu MOMeHTHI




cu-1bl yepes lc, 2 ¢ u 4 ¢ nocne Havana BpauieHuss. OTBETUTh YCKOPSIOIINE UM TOPMO3SIIIHUE 3TH MO-
MEHTBHI.

MonekynsipHasi GU3HKa U TEPMOIMHAMHKA

4.0npenenuTh yIACNbHYIO TEIUIOEMKOCTH ra3oB: He, Ne, Ar, H2, 02, N2, CO2, C2H50H, CH4,
NO2.

5.11pu U30TEpPMUYECKOM pacIlIMpeHun 00beM raza yBeauuuics B 3 pa3za. Ha ckoiabko W3MEHUI0Ch
JaBJIEHHE, €CJIM HadaiabHoe naBiienue ob110 420 xlla?

6.IIpu Y® obOnydeHnH 1ByXaTOMHOIO ra3a jgaBjicHue yBenuumiochk co 100 kIla mo 150 xIla. Kakas
JI0J1s1 MOJIEKYJI T'a3a pacrnanach?

7. Ilpu agnabaTHOM CXKaTHUH 2 MOJIeH KHCIIOpoJia Oblia coBepiieHa padora 415,5 /xx. Bo ckoibko
pa3 yBenu4mioch gasieHue raza? Koneunas temmneparypa 300 K.

DJIEKTPUYECTBO U MAarHETU3M

8.Yersipe 3apsina 1=02=2 uKi, q3=04=4 aKx HaxosaTCs B BEpIIMHAX KBaJIpaTa co CTOPOoHOi a=10
cM. HaliTu HanpsiKeHHOCTh M MOTEHIIUAN JIEKTPUUECKOrO MOJIs B IEHTPE KBajIpaTa.

9. Yetsipe 3apsina 1=02=2 uKi, q3=04=4 aKn HaxoasaTcs B BEpIIMHAX KBaJIpaTa co CTOpoHOH a=10
cM. HaliTu HanpsiKeHHOCTh U MOTEHLUAI 3JIEKTPUUECKOTO MOJIsl B CEPEIMHE CTOPOHBI 3-4.

10. Yetsipe 3apsna q1=02=2 uKn, q3=g4=4 aKi HaxoasaTCsl B BEpIIMHAX KBaIpaTa CO CTOPOHOM
a=10 cm. Haiiti HanpspKeHHOCTD M IOTEHITUAN JICKTPUYECKOTO OIS B CEPEIMHE CTOPOHBI 2-3.

11./]1Ba Bo3nymHbIx KoHAeHCaTOpa Cl= C2=6 MK® coenMHEHBI MTOCIEI0OBATEIBHO U 3aPSHKEHBI J10
pasznoctu noteHimanoB U=100 B. Ha ckoibk0 U3BMEHHUTCS SJHEPTHUs CUCTEMBI, €CJIM HE OTKJII0Yast
KOHJIEHCATOPbI OT UCTOYHUKA, MEX Y TJIaCTUHAMU MIEPBOTO KOHJEHCATOPA BBECTH JIUAJICKTPHUK C JTU-
AIEKTPUYECKON MPOHUIIAEMOCThIO €=57

12.BonbdpamoBas ciupains sekTpudeckoit namnouku mnpu t=20°C umeer conporusienue R=35,8
Owm. KakoBa O6yzaer Temneparypa t2 HUTH JaMIIOYKH, €CIU MPU BKIFOUEHUH B ceTh ¢ HanpsbkeHrnem U=120 B
o HUTH uaetT Tok 1=0,33 A? TemnepaTypHbIii KO3 GUIMEHT CONTPOTUBIICHUS BoJib(ppama 0=4,6-10-3 K-1.

13.B nienTpe kBagpaTHOM paMKH C TOKOM MarHuTHas uHAyKiua pasHa 0,1 mTn. Haiitu Bennuuny
TOKa B TIPOBOJIE PAMKH, eciH e€ mepumeTp paseH 40 cm.

14.113 meaHOrO MpoBoza ceueHrneM S=1 MM2 caenany KOoubLo JIHHOM 1=251,3 ¢cM U MOAKITIOYHIN K
UCTOYHUKY TOKa ¢ HanpsbkeHrnem U=240 B. HaiiTu MaruuTHy10 HHIYKIUIO B IIEHTPE KOJIbILIA.

15.Yepe3 kaTylIKy, MHAYKTUBHOCTb KOTOpoil L=21mI H, TeueT TOK, N3MEHSIOIIUICS CO BpEMEHEM I10
3akony I=10sin(wt), rae 10=5 A, ®=27/T u T=0,02 c. HaiiTi 3aBUCUMOCTb OT BpeMeHH { 3.71.C. CAMOWH-
TYKIMH €1, BO3HUKAIOIIEH B KaTylIKe U MUHIUMAaJIbHOE 3HAY€HHE 3TOH 3.1.C. €imin.

BonnoBas onTrka

17.B ombiTe FOHTa 0TBEpCTHS OCBEIIATHCh MOHOXPOMATHYECKHM cBeTOM (A=500HM).

Paccrosinue Mexxay oTBepcTusiMu 0=1MM, pacCTosiHHE OT OTBEPCTHIA 10 9KpaHa 2,5 M. Haiitu noso-
JKEHUE TPEX MEPBbIX CBETIIBIX MOJIOC.

18.ITocrosiuHast audpaxnnonHoi pemerku d=1mrm. Kakyto pasHOCTb UTHH BOJIH AA MOKET paspe-
IIMTH 3Ta perieTka B 00nacTu cuHux yderd (A=400HM) B CIEKTpe TPEThEro MOpsAIKa, €CIIU MIMPUHA
pemieTku a=2,5¢cm?

OcCHOBBI KBaHTOBOM U aTOMHOM (U3UKH

19. Kaxkoii 1yiriHe BOTHBI COOTBETCTBYET MAKCUMYM H3ITyUYEHHUsI TOBEPXHOCTH MaXOTHON 3eMIIH MPU
ee Temneparype t=27°C?

20. ITpu qurensHOM 00TyYeHHH cepeOpsHOM MIIACTUHKH CBETOM OHa MPHOOpeTaeT nmoTeHmuan 3,3
B. HaiiTi n1nmuHy BOJIHBI M SHEPTHUIO NMAJAroMKUX (OTOHOB, K KAKOMY AMANa30HY OTHOCHUTCS JITHH BOJIH
OTHOCHUTCSI TO U3TyUyeHHUE?

21. Onpenenure NepUoAbI BpAIlEHHUS dJIEKTPOHA HA MEPBHIX Tpex bopoBckux opouTax.

7.3. CucreMa OLIeHUBAaHUS PE3YJIbTATOB 00YUYEHHUS 110 AUCHUIIIIMHE (MOJIYJII0) IIPH MPOBEIECHUHN TEKYLIETO
KOHTPOJISI YCIIEBaEMOCTH



Ouenka
«OTIUYHOY (32YTEHO)

3HAHUS:

- CHCTEeMaTH3UPOBaHHBIC, IITyOOKHE U MTOJIHBIC 3HAHUS 110 BCEM pa3jeiiaM
JUCHUIUIMHBI, @ TAK)KE [0 OCHOBHBIM BOITPOCAM, BBIXO/SIIIUM 32 TIPEIEIIbI
y4eOHOW MTPOTrpaMMBlI;

- TOYHOE HUCIIOJIB30BaHNE HAYYHOW TEPMUHOJIOTHH, CHCTEMAaTHYECKHA IPAMOTHOC
1 JIOTUYECKHU MPABUIILHOE M3JI0’)KEHHE OTBETA Ha BOIIPOCHI;

- MIOJTHOE | TITyOOKOE YCBOCHHME OCHOBHOM U JIONIOJIHUTEIIBHOW JIUTEPATYPHI,
PEKOMEHIOBaHHOM paboyeit mporpaMMon 1Mo JUCIUIUIHHE (MOIYJTIO)

YMEHUS:

- YM€eT OPUEHTHPOBATHCS B TCOPHUSAX, KOHIICTIUAX U HAIIPABICHHUIX
JTUCIUTIIMHBI M 1aBaTh UM KPUTHYECKYIO OLICHKY, HCIIOJb3Ysl HAYIHbBIC
JTOCTHOKCHHS IPYTUX JUCIUIUINH

HaBBIKH:

- BBICOKHH YpOBEHBb C(HOPMHUPOBAHHOCTH 3asBJICHHBIX B pabouel mporpamme
KOMIICTCHITUH;

- BJIaJIeeT HaBBIKAMH CAMOCTOSATEILHO U TBOPUYECKH PEIIaTh CIIOKHBIC
po0JIeMbI M HECTAHIAPTHBIC CUTYAIIUH;

- MPUMEHSET TCOPETUUCCKHE 3HAHUS I BHIOOpA METOMKHU BBITIOJTHCHHS
3aJIaHuM;

- rPaMOTHO 0OOCHOBBIBAET X0 PEIICHUS 337124,

- 0e3ynpevyHo BJIaJIeeT HHCTPYMEHTapHUeM YYeOHON JUCIUTUIMHBI, YMEHHUE €0
3((PEKTUBHO KCITOIH30BATh B IOCTAHOBKE HAYYHBIX U MPAKTUYECKHUX 3a/1a4;

- TBOpYECKAsA CaMOCTOsITEIbHAs paboTa Ha
MPaKTHYECKUX/CEMUHAPCKUX/Ta00paTOPHBIX 3aHATHAX, aKTHBHO YYaCTBYET B
TPYIIOBBIX 00CYXIEHUSAX, BBICOKUI YPOBEHb KYJIbTYPbl UCTIOJTHEHHUS 3a1aHUN

Ouenka
«XO0pOoII0Y (3aYTEHO)

3HAHUS:

- TOCTaTOYHO MOJHBIC M CUCTEMaTU3WPOBAHHbIE 3HAHUS 110 AUCLHUIUINHE;

- YCBOCHHE OCHOBHOM U JOTIOJTHUTEIBHOU JIUTEPATYPhl, PEKOMEHIOBAHHOMN
paboueii mporpaMMoi o TUCHHUTIINHE (MOTYIIIO)

YMEHHS:

- YMEET OPUEHTHUPOBATHCA B OCHOBHBIX TEOPHUSX, KOHIEMIIUAX U HAPaBIECHHUIX
JTUCIUIUTAHBI U AaBaTh UM KPUTHYECKYIO OIICHKY)

- HCTIOJIb3yeT HAYYHYIO0 TEPMHUHOJIOTHIO, IMHIBUCTHUECKU U JIOTHYECKU
MPaBHJIbHO M3J1araeT OTBETHI HA BOMPOCHI, YMEET JIeaTh 000CHOBaHHbBIE
BBIBO/IBI;

- BIIaJIceT MHCTPYMEHTapUeM Mo TUCIUILINHE, YMEHUE eT0 UCIOIb30BaTh B
MMOCTAaHOBKE U PEIIEHUU HAYYHBIX U TPO(ecCHOHABHBIX 3324

HaBBIKU:

- caMOoCToOsTeNbHas paboTa Ha MPaAKTUYECKUX 3aHATUAX, YIaCTHE B TPYMIOBBIX
00CYKJIEHUSX, BEICOKHI YPOBEHB KYIbTYpPhl HCTIOTHEHUS 3a/IaHUH;

- cpeHUl ypOBEHb CPOPMUPOBAHHOCTH 3asBICHHBIX B paboueit mporpamme
KOMIIETCHITU;

- 0e3 3aTpyaHEHUI BBIOUpPAET CTAaHIAPTHYIO METOIMKY BBITOJHEHUS 3a/IaHUM;
- 000CHOBBIBAET XOJ] pelIeHUs 3a/1a4 0e3 3aTpyIHEeHU




Ouenka
«YIAOBIETBOPUTEIHHO
(3aureHo)

3HaHUS:

- JOCTATOYHBIA MUHUMAJIbHEIA 00BEM 3HAHUH 110 JUCLHUIIINHE,

- YCBOEHHE OCHOBHOM JINTEPATypPbl, PEKOMEHAOBAaHHON pabodel mporpaMMoii;

- HCNOJb30BaHUE HAYYHON TEPMHUHOJIOTUH, CTUIMCTHYECKOE U JIOTHYECKOE
U3JI0’KEHUE OTBETA Ha BOIIPOCHI, YMEHHE JIEJIaTh BBIBOJIbI 0€3 CYIIECTBEHHBIX
o1nO0K

YMEHHUS:

- YM€ET OPUEHTUPOBATHCS B OCHOBHBIX TEOPUSX, KOHLIENIUAX U HAIIPABICHUAX
10 JMCLUIUIMHE U JaBaTh UM OLEHKY;

- BJIaZIeeT MHCTPYMEHTaprueM y4yeOHON AUCIUILIMHBI, YMEHUE €0 UCII0JIb30BAaTh
B PEIICHUH TUIOBBIX 33]1a4;

- YMEET II0J] pyKOBOJACTBOM MPENOJABaTENs PellaTh CTaHIapTHBIE 3a1a4n
HaBbIKU:

- paboTa noj; pyKoBOJCTBOM IPENOJaBaTeNsd Ha IPAKTHUECKUX 3aHATHUSAX,
JOMYCTUMBIN YPOBEHb KYJIbTYpPbl UCIIOJIHEHUS 3aJaHUM;

- IOCTaTOYHbII MUHUMAaJILHBIA YPOBEHb C(HOPMUPOBAHHOCTHU 3aIBJIICHHBIX B
paboueii mporpaMmme KOMITETCHIIHIH;

- HCIIBITHIBACT 3aTPYAHECHUS TP OOOCHOBAHUH aJITOPUTMA BHITIOJTHEHUS 3aaHHA

Ouenka
«HEYIIOBIICTBOPUTEIHHO
(HE 3a4TEHO)

3HAHUS:

- (pparmeHnTapHbIe 3HAHUS IO TUCIUILINHE;

- OTKa3 OT OTBeTAa (BBIMOJIHEHUS TUCHbMEHHON pabOThI);

- 3HaHHE OT/AETbHBIX HCTOYHUKOB, PEKOMEHIOBAaHHBIX paboyeil mporpaMmoi 1o
JTUCIUILINHE;

YMEHHS:

- He yME€eT UCIOIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;

- HAJIM4YUe TPyOBIX OMHUOOK

HaBBIKU:

- HU3KUH YPOBEHb KYJIbTYPbl UCTIOTHEHHUS 3aIaHUI;

- HU3KUH YpOBEeHb C(hOPMHUPOBAHHOCTH 3asBICHHBIX B paboueil mporpamme
KOMIICTEHIIHIA;

- OTCYTCTBHUE HaBBIKOB CAMOCTOSITEIHHON PaOOTHI;

- He MOKeT 00OCHOBAThH AITOPUTM BBINIOTHEHUS 33 JaHUIN

7.4. TeopeTndeckre BOMPOCHI U IPAKTHUECKUE 3aJaHUs TSl IPOBEACHMSI IPOMEXKYTOUHOM aTTecTaluu
o0OyJaronuxcsi, HeOOX0IMMBbIE JUIS OIICHKU 3HAHUHM, YMEHHUI 1 HaBBIKOB U (WJIH) OMBITA MPOPECCHOHATBHON
NEeSTENIbHOCTH, XapaKTePU3YIOIIHUX ITAIbl (JOPMUPOBAHUS KOMIETEHIIUA B MTPOLIECCE OCBOCHU S
00pa3oBaTenbHOMN MPOrpaMMbl

7.4.1. TeopeTudeckre BOIPOCHI AJIsl MPOBEICHHS TPOMEKYTOUHOM aTTeCTallMi 00y4YaroIuXcs

1. MarepuanpHas Touka. KnHEMaTnueckue XapakTepuCTUKU: TPACKTOPHs, ITyTh, IEPEMEIIECHHUE,
CKOPOCTb M YCKOPEHUE; ONPEACICHUE U CBA3b. PaBHOMEPHOE, YCKOPEHHOE U 3aMEJIEHHOE IBHKCHHE.

2. PaBHONIEpEMEHHOE IBUKEHUE, TPUMEP — IBUYKEHUE TeJa, OPOLIEHHOI0 MOJT YIJIOM K TOPU30HTY.

03O D KW

. KunemaTtuka BpamaTeabHOro IBUKEHUS. BEKTOPHI YTIIIOBOW CKOPOCTH M YCKOPEHUS.
. YIJIOBbIE KHHEMATHYECKUE XapPAKTEPUCTUKU U UX CBSI3b C JIUHEHHBIMU.

. [IpyHIIMIT OTHOCUTENIBHOCTH, ITpeoOpa3oBanus ["anues Uit CKOPOCTH U YCKOPEHUS.
. Onementsl CTO. [Toctynatel. [IpeobpazoBanue BpeMeHu U KOOpAUHATHL. THTEpBa.
. OnemeHThl CTO. [TocTynatel. PensTHBUCTCKUI UMITYJIBC, PEIATUBUCTCKASI SJHEPT L.
. 3aKOHBI IMHAMUKH MaTepHaibHOM ToukH. (3akoHbl HproTOHA).

9. Buibl cuil: BCEMUPHOTO TATOTEHHUS, TSXKECTU. [[BH>KeHUE 1O AEHCTBUEM CUJIBI TshKECTH. Bec.
10. Cuna ynpyroctu, e€ mpupoja u pacu€t. Moayns FOnra. Jlehopmaruu. Jlmarpamma HampsiKeHUs

nedhopmaruu.

11. Ummynsc. Mmnynbece cnipl. 3aKOH COXpaHEHUs UMITYJbCa. [[0IHBIN MMITYJIBC CHCTEMBI TEIL.
12. 3akoH coxpaHeHUs1 UMITyJbca. Y 1ap. Pacuér ckopocTeit Tel mpu 1eHTpaTbHOM a0COIOTHO

HEYIPYroM yaape.

13. 3akoH coxpaHeHus umnyisca. Y aap. Pacuér ckopocreil Ten npu HeHTpaibHOM abCONIOTHO

yIIPYTroM yaape.




14. Pabora. PaboTa nepemMeHHO# CHIIbl. MOIIHOCTb.

15. KoHcepBaTuBHBIC 1 HEKOHCEPBATUBHBIE CHITBI UX padoTa. [loTeHInanbHas YHeprusl.

16. Kunetnueckas sHeprus. [lonHas 3Heprus, 3aKOH COXpaHEHUS YHEPTUU.

17. Bpamenue tBepaoro tena. [lonstue MmomeHTa cuiibl. OCHOBHOE YpaBHEHUE TUHAMUKH
BpaIIaTeIbHOTO JIBUKECHHUSL.

18. MoMeHT uHepIHH, ONpeiesieHue U IpUMeEp pacyeTa jisi ofHOpoaHbIX Tel. Teopema Il telinepa-
I'roiirenca.

19. MomeHT umnyJibca, 3aKOH COXpaHEHUsI MOMEHTA UMITYJIbCA MPU BPaAIICHUU TBEPAOIO Teja.

20. PaboTa npu BpaieHuu TBEpA0ro Tena. KnaeTnyeckas JHEprHsl BpaIaroiero Teia.

21. LenTp macc, onpeaencuue. LleHTp Macc Kak TOYKa MPUIIOKEHUS CUIIbI TSHKECTH (TTOTEHIIMAIbHAS
SHEPTUSl CUJIbI TSHKECTH CUCTEMbl MATEPUAIBHBIX TOUEK U MOMEHT CHUJI TSIKECTH ).

22. UneanbHblii ra3, napaMmeTpsl HaealbHOro ra3a. 3akon Aoraapo u Knanelipona-Menpaeneesa.
H3onporeccel.

23. CpeaHee 4UCIIO CTOJKHOBCHUI MOJICKYJI, CPEIHSIS JTTMHA CBOOOIHOTO IIpodera.

24. Slenenus nepenoca. Auddysus. Koadbdumument quddyzun.

25. SIBnenus nepeHoca. TemnonpoBoaHocTh. Ko puimeHT TeronpoBo HOCTH.

26. SIBnenus nepenoca. Bsskocts. Koadduiment Bsa3kocTu.

27. IloBepxHocTHOE HaTshKeHUEe. CMaunBanue. KanuispHele siBJICHUS.

28. CpenHsist SHEPTHUs MOJIEKYJIBI HICATBHOTO Ta3a, CTereHu cBo0oabl. Teopema bonbiiMana o
pacrnepeieNieHuy SHEPTHH 110 CTEMEHSIM CBOOO/IBI.

29. BayTtpennsis sHeprus rasa, pabora rasa, mepBoe Ha4ajio TepMOIUHAMUKH.

30. TenmmoemkocThb rasa, CV u CP, cootHomenue Maiiepa.

31. Anqnabatudeckuii mporece, ypaBHeHue, ko3 dunuent [lyaccona.

32. TennoBble MamuHbl. Bropoe Hauano TepmoauHaMuku. [IpuHIMN paboThl TEMIOBBIX MAIIUH.

33. Hukn Kapno, K 3TOro nukia.

34. Tlousatue 00 0OpaTUMBIX U HEOOpaTUMBIX Tporeccax. JHTponus. HepaBenctBo Knaysuyca. K
LMKJIA PEabHBIX TEIUIOBBIX MAIIIMH.

35. 3akon Kynona. HanpsskeHHOCTB 351€KTpocTaTH4ecKoro nois. [IpuHuun cyneprno3unuu ais
BEKTOpA HAIPSKEHHOCTH NOJs. JIMHUM BEKTOpa HANPS)KEHHOCTH.

36. PaboTta cun anekTpocTaTu4eckoro mois. Teopema o HUPKYISIIUKE BEKTOPa HAMPSKECHHOCTH.

37. llotenuman. [IpuHuun cynepno3uuu AJis MoTeHuania.

38. CBs3b MEXly HAIPSHKEHHOCTBIO 3JIEKTPOCTATUYECKOTO MOJIS U TOTEHIIUATIOM.
OKBUIMOTEHUIHUAIIbHBIE TOBEPXHOCTH U UX CBOMCTBA.

39. IloTok BeKTOpa HANPSHKEHHOCTU. DIIeKTpocTaTuueckas TeopeMa ["aycca.

40. [lonstpHbIE M HEMOJISIPHBIE TUAJIEKTPUKH. J{M3neKkTpruieckas MIpOHUIIAEMOCTb U
BOCITPUUMYHUBOCT.

41. BexTop nonsipu3auny U BEKTOP JNEKTPUUECKOTO CMEIIECHHUS.

42. Cerneronnektpuku. [Ipsimoit u o6patHbIii be303¢ddekt. [IpuMeHeHre mbe3031eKTPHUKOB B
TEXHUKE.

43. [IpoBOIHUKY B 3JIEKTPOCTATUYECKOM IOJIE. DIIEKTPOCTATUUYECKAs UHIYKLIUS. Y CTIOBUS
paBHOBECHUS 3apsi10B HA POBOJAHUKE.

44. EmxocTb npoBoaHuKa. [Inmockuit konnencatop. LHunuuapudeckuit u chepudeckuii
KOHJIEHCATOPBI.

45. CoeMHEeHUs] KOHIEHCATOPOB.

46. DHeprusi CUCTEMBI 3aps0B. DHEPTUs 3apsHKEHHOTO MPOBOAHUKA U KOHIEHCATOpa.

47. DHeprus dIeKTpocTaTndeckoro mnois. O0beMHas MIOTHOCTh SHEPTHH.

48. OCHOBHbIE XapaKTEPUCTUKU MOCTOSIHHOTO ToKa. Cuna Toka. [ImoTHOCTh TOKa.

49. DnexkTpoasrxkyias cuna. Hanpspkenue Ha yyacTke nenu. 3akoH OMa 11 ydacTka Henu.
ConpoTusieHne MpoBOAHUKOB. 3akoH Oma B muddepeHnnansHoi Gpopme.

50. Pabota u MomHOCTh TOKa. 3akoH Jxoyns — Jlenna. 3akon [[xoyns — Jlenna B
muddepeHmansHoi Gopme.

51. 3akon Oma aJ11 HEOAHOPOAHOTO Y4acTKa LEMU U 3aMKHYTOU LIETIH.

52. IIpaBuna Kupxroda.

53. MaruautHoe noje. OnbIT Dpcreaa. MarHUTHBIM MOMEHT KOHTYpa ¢ TOKOM. MHyKus
MarHUTHOTO TIOJIA.

54. 3akon buo — CaBapa — Jlariaca u 4acTHbIE cilyyau ero npuMeHeHus. JINHuM MarHuTHOM



WHIYKIUU.
55. Hupkynsiiusi BEKTOpa MarHUTHOM MHAYKIIMK. 3aKOH MOJIHOTO TOKAa (T€opeMa O LUPKYJIALIHH).
56. MarHuTHOE 110JI€ COJIEHOW/ Ia U TOPOHIa.

57. 3akoH Amnepa.

58. Cuna JlopeHma.

59. JIBukeHue 3apsyKEHHBIX YaCTHUI] B MArHUTHOM TOJIE.

60. Dddexr Xomna.

61. KoHTyp ¢ TOKOM B MarHuTHOM TIOJIE.

62. Pabota, coBepiaemas mpy NepeMeICHIH TPOBOJHIKA C TOKOM B MATHUTHOM IIOJIC.
63. Teopema I'aycca 15 TOTOKa MAarHUTHOM WHTYKITUH.

64. MaruuTHbie cBOWCTBa BellecTBa. [ unoreza Amrnepa. BekTop HaMarHn4uBaHus.

65. Hanpsik€eHHOCTh MarHUTHOTO 110J1s1. MarHuTHas MPOHUIIAEMOCTh U BOCIIPUUMYUBOCTb.
66. MarauuTHBIE MOMEHTBI ATOMOB U MOJIEKYIL.

67. JlnamarHeTHKY U apamMarHeTUKH.

68. deppoMarHeTUKU, UX CBOMCTBA U IIPUMEHEHHUE.

69. SIBieHue 3MEeKTPOMArHUTHOM MHIYKUKU. 3aKoH HHAYKIuu Papanes. [Ipasuno Jlenna.
70. SABnennie camouHIyKIMHU. HIYKTUBHOCTD MPOBOJAHKKA. THIYKTUBHOCTE COJICHOMIA.
71. SIBnenue B3aumHoM nHAyKIMK. Toku dyko. Tpanchopmarop.

72. DHeprusi MarHUTHOTO TIOJISL.

73. BuxpeBoe anekrpuueckoe noie. [lepBoe ypaBHenne Makcperia.

74. Tok cmemienusi. Bropoe ypaBHenue Makcgesia.

75. IlonHas cucteMa ypaBHeHU MakcBeria.

76. DneKTpOMarHuTHbIE BOJIHBI U UX CBOMCTBA.DHEPIUs, IEPEHOCUMAs SJIEKTPOMAarHUTHOU

BostHOU. Bektop YmoBa — I[oitHTHHTa.

77. KorepeHtHble BOIHbL. OnTUYECKAas IJIMHA TYTH U ONITUYECKAsl pa3HOCTh X0/a BOJIH. Y CIIOBUE

MaKCHMyMa U MUHUMYyMa UHTepEpEeHIINH.

78. Metoabl HabmoAeHMs uHTepdepeHunu. MiHTepdepeHius B TOHKUX MJICHKaX.
79. Konbia Hetotona. [Ipumenenue naTtepdepeHIny CBeTa.

80. IIpunmun ['toitrenca — @penens. 3oHb1 OpeHers.

81. Judpaxus Ha KPYTJIOM OTBEPCTUU U JIUCKE.

82. Mudpaxius OpayHrodepa Ha OJHOMN 1Ienu, A paKkInOHHAs pelIeTKa.

83. Iucnepcus u pa3perniaronias CiocoOOHOCTh OMTUYECKUX MMPUOOPOB.

84. EcTecTBEeHHBII 1 MOJISIPU30BaHHbIN CBET. 3aK0H Maitoca.

85. Iongpuzanus npu OTpaKEHUH U MperoMiieHnd. 3aKoH bprocrepa.

86. JIBoitHoe nyuenpenomiuenue. [lonsgpusanmonsasle ycTpoiicTBa.

87. TeroBoe U3ITYYEHHE U €r0 XapaKTEePUCTUKH. AOCOTIOTHO YepHoe Teso. 3akoH Kupxroda.
88. 3akons! Credana — bonpiimana u Buna.

89. ®opmyna Panest — J[xxunHca. «YnpTpaduoneToBas» KatacTpoda.

90. ®opmymna Ilnanka.

91. OnTrnyeckas MUPOMETPHUSL.

92. Buemnuii oTo3¢h(dHEKT U ero 3akoHbl. Y paBHEHHE DWHIITEIHA.

93. Macca u ummynbc potona. JlaBneHue cBeTa.

94. Db dexr Komnrona. KopmyckynspHo — BOTHOBOM Tyaan3M.

95. Mogens atoma Tomcona u Pesepdopna.

96. CunekTtp aToma Bogopoa.

97. Teopus bopa.

98. BonmHoBsie cBoiicTBa MuKpodactull. @opmyna ne-bpoiins. udpaxiius 31eKTpoHOB.
99. Ilpuniun HeonpeaeaeHHoCTeH [ elizeHOepra.

100. BonroBas ¢yHk1us u ee cBoiictBa. YpaBHenue lllpenunrepa.

101. KBanToBble ynciia. ATOM BOAOPO/a B KBAHTOBOM MEXaHUKE.

7.4.2. [lpakTuueckue 3aaHus Il POBEJCHUS TPOMEKYTOUYHON aTTECTAIIUU 00YJIarOIITIXCSI

1. 3aBUCHMOCTB IPOHACHHOTO TENIOM IYTH S OT BpeMmenu t naetcst ypaBHenunem S=A+Bt+Ct2,
rae A=3 m, B=2 m/c, C=1 m/c2. HalimuTe CpeIHIOI0 CKOPOCTh M CpeIHEE YCKOPEHHE Tejla 3a IMEPBYIO,
BTOPYIO U TPETHIO CEKYH/IbI €T0 ABUKEHUSI.

2. C Gamnu BbICOTOM h =25 M ropr30HTaIBHO OPOLICH KAMEHBb CO CKOPOCTBIO VX =15 M/c.



Kakoe Bpems t kamenb Oynet B nBuxkennn? Ha kakom paccrosiauu | 0T ocHOBaHMs GalTHK OH yIajeT Ha
3emunto? Kakoil yron cOCTaBUT TPaeKTOPHs KaMHS C TOPU30HTOM B TOUKE €0 MaJCHUsI Ha 3eMITI0?

3. KameHb OpoIieH TOpU30HTAIBLHO CO CKOPOCThIO VX =15 m/c. Halinute HopManbHOE U
TAaHTCHIIMATFHOE YCKOpPEHUs KaMHs depe3 Bpemsi t = 1 ¢ mocre Hauana JBHKEHUSI.

4. Komneco, Bpalasich paBHOYCKOPEHHO, JJOCTUIJIO yriioBoi ckopocTH 20 paj/c uepe3 N=10 o0
rnocJie Hayaja BpaiieHus. Haiiure yrimoBoe yCKOpeHue KoJeca.

5. 3aBUCUMOCTbD MPOMJICHHOTO TEJIOM MYTH MO OKPYKHOCTH PauycoM =3 M 3a/1aercs
ypaBuerueM S=At2+Bt (A=0,4 m/c2, B=0,1 m/c). Onpenenute 11t MOMEHTa BpeMeHu t = 1 ¢ mociie Havana
JIBIKEHUS YCKOpeHue: 1) HopMallbHOE; 2) TAHT€HLIUATIBHOE; 3) MOJIHOE.

6. Teno CKOJB3UT MO HAKJIOHHOM TIIOCKOCTH, COCTABIISIONIEH ¢ TOPHU30HTOM yToJl 45 rpaaycos.
[poiigs myts S = 36,4 cM, Teno mpuodpeTaeT ckopocTh V =2 m/c. Halinute kodddumment Tpenus tena o
MJIOCKOCTb.

7. C 6amnu BeicoToit H = 20 M ropu3oHTaIbHO o ckopocThio 10 M/c OpoieH kaMeHb Maccoi
m=400 r. mpereOperasi CONMPOTUBICHUEM BO3/1yXa, ONPEACTUTE Il MOMEHTa BpeMeHu t = 1 ¢ mocrne Havana
JIBIKEHUS: 1) KHHETUUYECKYIO SHEPTHIO; 2) MOTCHIMAIbHYIO SHEPTHIO.

8. ITyns maccoit m = 15 r, JeTsias ropu30HTaIbHO CO CKOpocThio V =200 M/c mionaiaet B
Oa/uMCTHYECKUI MassTHUK JuTiHOM | = 1 M u maccori M = 1,5 kr u 3actpeBaetr B HeM. Onpeieute yroi
OTKJIOHEHHUS MAasTHHKA.

9. CrumontHO#M OTHOPOIHBIN JAUCK CKATHIBACTCS 0€3 CKOJIBKECHHS C HAKIIOHHOW ITIOCKOCTH,
oOpazyromei yroi anbda ¢ ropu3oHTOM. OMpenenuTe THHEHHOE YCKOPEHHUE a J1CKa.

10. HanummTe ypaBHEHHE TapMOHUYECKOTO KOJIeOaH!Us TOUKH, €CITU ero amruuTyaa A = 15 cm,
MaKcHUMaJbHas CKOpocTh Kojebmtomieiics Toukun 30 cm/c, HayanpHas ¢aza 10 rpagycos.

11. OgHopoanbIl qucK paarnycoM R =20 cm konebeTcs 0K0JI0 TOPU30HTATIBLHOM OCH,
npoxosiiiei Ha paccrostauu | = 15 cm oT nentpa aucka. Onpenenute nepuos T kojgeOaHuil qucka
OTHOCHUTEIILHO 3TOH OCH.

12. Maccy m = 5 1 a30Ta, HaXOASIIYIOCS B 3aKPBITOM cocyie o0beMoM V = 4 11 ipu TeMreparype
t1=200 C, narpesatot no temneparypsl t2 = 400 C. Haiinure naBnenus pl u p2 rasa g0 u mocjie
HarpeBaHusl.

7.4.3. IlpumMepHbIe TEMBI KypcoBO paboThI (poekTa) (Ipyu HaJTHYUH)
KypcoBbie npoekTsl(paboThl) yueOHBIM MJIAHOM HE HPEyCMOTPEHBI.

7.5. MeTtonudeckue MaTepuallbl, ONPEAEIIAIOINAE IPOLEAYPbl OLICHUBAHNS 3HAHUN, YMEHUN, HABBIKOB U
(unM) ombITa NPOQPECCUOHANBHOM NEATETbHOCTH, XapaKTepU3YIOLIe ITanbl (OPMUPOBAHUS KOMITETCHLIUH

OneHka «OTIINYHO», «3aYTEHO»

- CUCTEMaTH3UPOBaHHbIE, ITyOOKHE U TMOJIHbIE 3HaHUS 110 BCEM pa3JieiaM AUCHUIUINHBI, a TAKXKe M0
OCHOBHBIM BOIIPOCAM, BBIXO/ISIIUM 32 MpeieNbl yueOHOH MPOrpaMMbl;

- TOYHOE HCII0JIb30BaHNE HAyYHON TEPMUHOJIOTUH, CHCTEMAaTHYECKH IPAMOTHOE U JIOTHUECKU
IIPABWJIBHOE U3JI0KEHHE OTBETA HA BOIIPOCHI;

- 6e3yInpeyHoe BiIaJIeHHue HHCTPYMEHTapHeM yueOHOM JUCHUILUINHBI, YMEHHE ero 3 ()eKTUBHO
UCTIONIb30BaTh B IOCTAHOBKE HAYYHBIX M MPAKTUUYECKHUX 33]1aY;

- BBIP@XKEHHAs CIIOCOOHOCTh CAaMOCTOSATENIHO U TBOPUECKH PEIIaTh CIOKHBIE MPOOIEMBI U He-
CTaHJapTHBIC CUTYAIUH;

- IIOJTHOE U ITyOOKO€ YCBOEHHE OCHOBHOM M JTOTIOJTHUTEIBHOMN JIUTEpaTyphl, PEKOMEH10BaH-HOM
paboueil mporpaMMoit o AUCIUIIUHE;

- YMEHHE OPHEHTHUPOBATHCS B TEOPHUAX, KOHLEMIUAX U HAIPABICHUSX TUCIUILIMHBI U JaBaTh UM
KPUTHYECKYIO OLIEHKY, UCIIOJIb3Ys HAYUHbIE TOCTHXKEHUS JPYTUX IUCLUIUINH;

- TBOpYECKask CAaMOCTOSATENIbHAS pab0oTa Ha MPAKTHUYECKUX/CEMUHAPCKUX/Ta00paTOPHBIX 3aHATHSIX,
AKTUBHOE YYacTHE B IPYMIOBBIX 00CYKICHUSAX, BEICOKUN YPOBEHb KYJIbTYpPbI UCIIOTHE-HUS 3aaHUH;

- BBICOKUH YpOBeHb c(hOpMHUPOBAHHOCTH 3asIBIIEHHBIX B paboyel mporpaMme KOMIETEHITHHA.

OneHka «xopomo», «3a4TeHO

- IOCTAaTOYHO MOJIHBIE U CHCTEMAaTU3UPOBAHHBIE 3HAHUS 10 JUCLUIUINHE;

- YMEHHE OPUEHTUPOBATHCSI B OCHOBHBIX TEOPHUAX, KOHIENIMUAX Y HAIPABICHUIX TUCLHUILINHBI U
JIlaBaTh UM KPUTHYECKYIO OLICHKY;

- UCTOJIb30BaHUE HAYYHON TEPMHUHOJIOTHUH, TMHTBUCTUYECKHU U JIOTHYECKH ITPABUIIBHOE U3JI0KEHHE
OTBETa Ha BONPOCHI, YMEHUE JIeJIaTh 0OOCHOBAHHBIE BBIBO/IbI; -BJIa/IEHHE HHCTPYMEHTAPUEM 110



JUCHUIINIMHE, YMCHHEC €T'0 UCII0JIb30BAaTh B IIOCTAHOBKE UM PCIICHUHU HAYYHBIX U HpO(beCCI/IOHaHLHBIX 3a4a4,

- YCBOCHHE OCHOBHOU W JIOTIOTHUTEIBHON TUTEpaTyphl, PEKOMEHJOBAaHHON paboueil mporpaMmon 1o

U CITAIIIINHE;

- caMOCTOsTebHAsI paboTa Ha MPAKTUIECKUX 3aHATHUSAX, YIaCTUE B TPYIIOBBIX O0CYKICHUSIX,

BBICOKMI YPOBEHB KYJbTYPbl HICIIOJIHEHUS 3aJaHUIA;

- CpeaHuii ypoBEeHb C(POPMUPOBAHHOCTH 3asBJICHHBIX B paboveii MporpaMMe KOMIICTCHITUI.

OrneHka «yI0BIETBOPUTEIBHO», «3aUTEHO

- TOCTaTOYHbII MUHUMAJIbHBIA 00BEM 3HAHUI 110 TUCLHUIUINHE;

- YCBOEHHE OCHOBHOM JIUTEpaTyphl, PEKOMEHIOBAHHOH paboveil mporpaMmMon;

- YMEHHE OPUEHTUPOBATHCA B OCHOBHBIX TEOPUSAX, KOHLEIIIUAX U HAIIPABIICHUSAX 110 IUCLHUIIIIUHE U

JaBaTb UM OLCHKY;

- HCITIOJIb30BAHHUC HaquOﬁ TEPMHUHOJIOTUH, CTUIUCTUYCCKOC U JIOTUYCCKOC M3JI0KCHHUE OTBETA HA

BOIIPOCKHI, YMCHHE J€JI1aTh BBIBOJbI 0e3 CYHICCTBCHHBIX OH_II/I6OK;

- BJIaICHUC NHCTPYMCHTApHUEM y‘lC6HOfI JUCHUIINIMHBI, YMEHUEC €TI0 UCII0JIb30BAaTh B pCHICHUU

THIIOBBIX 3aJa4,

- YMCHHC I10J] PYKOBOJACTBOM IIpE€riogaBaTC/id p€iiaTb CTaHAAPTHBIC 3a1a4M;
- pa60Ta IO PYKOBOJACTBOM IIPCIIOAABATCII HA ITPAKTHYCCKUX 3aHATUAX, HOHYCTHMLIﬁ YPOBCHb

KYJIBTYpPbI HCIIOTHEHHUS 3a1aHUu i

- TOCTaTOYHbII MUHUMAaJIbHBIA YPOBEHb CPOPMUPOBAHHOCTHU 3asIBIICHHBIX B paboueil mpo-rpamme

KOMIIETCHIINH.

O1cHKa HEYIOBJICTBOPUTEIBHOY, «HE 3aU4TECHO»

- (hparMeHTapHbBIC 3HAHUS 110 JUCIUTLINHE,

- OTKa3 OT OTBeTa (BBITOJHEHHS TUCBMEHHOW Pa0dOTHI);
- 3HaHHUE OT/ICJIbHBIX UCTOYHUKOB, PEKOMEHIOBAaHHBIX Pa0OUEH MPOrpaMMON 10 TUCIUILIHHE;
- HEyMEHUE HUCIOJIb30BaTh HAYYHYIO TEPMHHOJIOTHIO;
- HAJIMYME TPyOBIX OMINUOOK;
- HU3KHI YPOBEHB KYJIbTYPbI HCIIOTHCHHUS 33 IaHHIA;
- HU3KHH YPOBEHb CPOPMUPOBAHHOCTH 3asIBJICHHBIX B pa0OYEi MporpaMme KOMITCTEHITHIA.

7.2.2.

[IIxana oueHUBaHUA
KonnyecTBo npaBrIIBHBIX

0oTBETOB, % Orenka

1o 50 «HEYJIOBJICTBOPUTEIHLHOY
ot 51 1o 65 «yJIOBJIETBOPUTEIILHO
ot 66 1o 85 «XOPOIIIO»

ot 86 «OTJIMYHO»

7.6. Kputepuu onieHnBanus chopMHUpPOBAaHHOCTH KOMIIETEHIIUN TIPU MPOBEICHUU MPOMEKYTOUHON

aTTeCcTaluu
YpoBEHbL OCBOCHHUS U OIIEHKA
Kprepun OueHka OueHka
CHEYJOBJICTBOPUTEND | «YIOBICTBOPUTEIbH | OIEHKA «XOPOILIO» O1eHKa «OTIAYHO
OLICHUBAHUS
HO» o»
«HE 3a4TEHO «3a4TEHO»




VYpoBeHb ocBoeHUsI | YPOBEHb OCBOCHHS | YPOBEHb OCBOCHUS YpoBeHb OCBOCHUS
KOMIIETCHITHH KOMIIETCHITNH KOMIIETCHITNH KOMIIETCHITHH
«HEIOCTATOYHBIN». «IIOPOTOBBIIN». «IPOABUHYTBIN. «BBICOKHI».
Kommerenun He Kommerenmmn Kommerenmmn Kommnerenun
c(hOpMHUPOBAHBI. c(hOpMHUPOBAHBI. c(hOopMHUPOBAHBI. c(hOpMHUPOBAHBI.
3Hanusg orcyrcTByIoT, [ CdhopmMupoBaHbI 3HaHUs OOMIMPHBIE, 3HaHus
YMEHHUsSI U HaBBIKU HE | 6a30BbIE€ CTPYKTYPHI | CHCTEMHbBIC. YMEHHUS | apryMEeHTHPOBAaHHBIE,
chopMHUPOBAHBI 3HAHUNA. Y MEHHS HOCSIT BCECTOPOHHHUE. Y MEHHUS
(dbparMeHTapHbI U PEenpOAYKTUBHBII YCIICIITHO
HOCSIT Xapakrep, MPUMEHSIFOTCS K
PEnpOAYKTUBHBII IPUMEHSIOTCS K PEIICHUIO KaK
Xapakrep. PEILICHUIO TUTTOBBIX TUTIOBBIX, TaK U
HemoHcTpupyercs 3aJlaHuM. HECTaHJapTHBIX
HU3KHUI YPOBEHb JleMoHCTpHpYyeTCS | TBOPUECKHX 3aJaHHIA.
CaMOCTOSITENIbHOCTH JIOCTATOYHBIH JlemoHcTpupyercs
MPAKTUYECKOTO YpOBEHb BBICOKHI YPOBEHb
HaBBIKA. CaMOCTOSITENIFHOCTH | CaMOCTOSATEIbHOCTH,
YCTOHYHBOTO BBICOKAsl aJallTHBHOCTh
MPAKTUYECKOTO | MPAaKTUYECKOTO HaBbIKA
HABBIKA.

OO0yuaromuiicst OOyuaromuiics OO6yuaromuiics OO6yuarommiics
JIEMOHCTPHPYET: JIEMOHCTPHUPYET: JIEMOHCTPHUPYET: JEMOHCTPHUPYET:
-CYIICCTBCHHBIE -3HAHUS -3HAHUE U -r1y0oKue,

POOEITBI B 3HAHUSX TEOPETUIECKOTO MTOHMMAaHHE BCECTOPOHHHE U
y4eOHOro MaTepuana; MaTtepuaia; OCHOBHBIX BOIIPOCOB | apryMEHTHPOBAHHBIE

-IOTTYCKAIOTCS -HETIOJTHBIC OTBETHI | KOHTPOJIMPYEMOTO | 3HAHUS MPOrPaMMHOTO

MPUHIMITHATIEHBIC HA OCHOBHBIC obbema MaTepuana;
OITMOKY TIPU OTBETE | BOIIPOCHI, OIIIUOKH B MIPOTPaMMHOTO -TI0JTHOE TIOHUMAaHUE
Ha OCHOBHBIC OTBETE, MaTrepuania; CYIIIHOCTH U
BOIIPOCHI OMIIETA, HEJIOCTaTOYHOE - 3HAHUS B3aMMOCBSI3H
OTCYTCTBYET 3HAHUE U MMOHWMAaHUE TEOPETUIECKOTO paccMaTpuBaEeMBbIX
MMOHUMAaHHE CYITHOCTH MaTepuaia MPOIIECCOB U SIBJICHUH,
OCHOBHBIX TTOHITHIA 1 H3JIaraeMbIX -CIIOCOOHOCTH TOYHOE 3HAHUE
KaTeropHii; BOIIPOCOB; YCTAHABIIMBATh U | OCHOBHBIX MTOHSTHIA, B
-HCTIOHUMAaHHE -HCYBEPCHHBIC U OOBSICHSTE CBSI3b | paMKax 00CYkIaeMbIX
SHAHHUS CYIITHOCTH HETOYHBIC OTBETHI | MPAKTUKH U TEOPHH, 3aJIaHuM;
JOTIONTHUTEIFHBIX | Ha JOTIOJIHUTEIbHbBIE BBISBIISTH -CIIOCOOHOCTH
BOIIPOCOB B paMKax BOIPOCHI. MIPOTUBOPEYHS, yCTaHaBIUBAaTh U
3a/laHuit ounera. poOJIeMBI U OOBSICHSITH CBSI3b
TEHJACHIINU MIPAKTUKU U TEOPUH,
pa3BUTHUS, -IOTUYECKU
-TpaBUJIbHBIC U nocle0BaTeIbHbIE,
KOHKpETHbIE, 63 COJIEp>KaTEIbHEIE,
rpyObIX OMIHOOK, KOHKpPETHBIE U
OTBETHI HA UCYEPIBIBAIOIIINE
MOCTaBIIEHHBIE OTBETHI Ha BCE 3aJ]aHUS
BOIIPOCHI. ounera, a TaKxKe
JOTIOTHUTETIbHBIC
BOTIPOCHI
JK3aMeHarTopa.




[Ipu BbIMONHEHUN OOyyarormmiics OO0yyvarormmiics OO0yyaromumiics
MPaKTUYECKOTO BBITTOJTHUII BBITTOJTHUIT MPaBUILHO BBITIOTHUIT
3a/1aHKs OmiteTa MPaKTUYECKOE MPaKTUYECKOE MPaKTUYECKOE 3a/1aHHE
oOyyaroruiics 3aJaHue OmieTa ¢ 3aJaHue OmieTa ¢ omnera. [Toxazan

MPOAEMOHCTPUPOBA | CYIIECTBEHHBIMU HEOOJIBIITUMU OTJIMYHBIC YMEHUS B
HEJIOCTaTOYHBIN HETOYHOCTSAMM. HETOYHOCTSIMH. paMKax OCBOCHHOT'O
YpPOBEHb YMEHUH. Honyckarorcst [Tokazan xopomme | ydeOHOro MaTepuaa.
[IpakTrueckue OImMOKH B YMEHHS B paMKax Pemaer
3a7aHus HE CoZep>KaHUM OTBETA OCBOCHHOTO MPEJI0KEHHBIE
BBITTOJIHEHBI 1 pelIeHUuU y4eOHOT0 MPAKTUYECKHUE 3aITaHUS
YMEHHUS OOyuarommiics He MPAKTUYECKUX Marepuaa. 0e3 omuboK
OTBEYAET HAa BOMPOCHI 3a7aHuM. [Ipennoxxenubie OtBeTun Ha BCe
ounera npu IIpu oTBeTax Ha MPaKTUYECKUE JOTIOJTHUTEIbHBIE
JIOTTOJTHUTEIIbHBIX JIONIOJTHUTEIbHBIC | 3aJaHUs PEIICHBI C BOIIPOCHI.
HaBOJSAIIUX BOIIpOCcax BOITPOCHI OBLIIO HEOOJIBIITUMU
MpernojiaBaTess. JIOMYIIIEHO MHOT'O HETOYHOCTSIMH.
HETOYHOCTEH. OtBeTun Ha
OOJILIITUHCTBO
JIOTTOJTHUTEIIbHBIX
BOIIPOCOB.
He moxet BriOpaTh UcnbiThiBaET be3 3aTpynnenuit [TIpumensier
METOJIUKY 3aTPYIHCHUS T10 BBIOHpaeT TEOPETUUECKNE 3HAHUS
BBITIOJTHCHHUS BBIOOPY METOJIUKHU CTaHJIapTHYIO JUISL BBIOOpa METOIUKH
3aaHUH. BBITIOJTHEHHS METOJIUKY BBITIOJTHEHUS 3a/ITaHHH.
JlomyckaeT rpyobie 3aaHUH. BBITIOJTHCHHS He nomyckaeT ommbox
OIIMOKH TIPH JlomyckaeT OmmOKu 3aJaHUN. IIPY BBITTOJTHCHUH
BBITIOJTHCHUH IIPH BBINOJHEHUH | JlomycKaeT OmmMOKu 3aJaHUH.
3aaHUM, 3aJJaHNH, P BBITTOJIHCHUU CaMOoCTOSTENILHO
HapyIAIOIINE JIOTUKY | HapyIICHUS JIOTUKU 3aIaHuM, HE aHATN3UPYET
penieHus 3auay. perieHus 3aiay. HapylIaIIne pe3yibTaThI
BIIAJICHHE Henaer HcnbrTeiBaeT JIOTHKY PEIICHUS] | BBINOJHEHUS 3a1aHHUM.
HABBIKAMIH HEKOPPEKTHBIE 3aTPYIHEHHUS C 3a71a4 I'pamoTtHO
BBIBO/IBI. dbopmynupoBanuem | [lenaet KoppekTHbIE [ 0OOCHOBBIBAET XO/T
He moxer KOPPEKTHBIX BBIBOJIBI 110 penieHus 3aaad.
000CHOBATH BBIBOJIOB. pe3yiibTatam
aJTOPUTM UcnwiThiBaeT pelieHus 3a/1aun.
BBITTOJTHEHUS sarpynaHeHus npu | OOGOCHOBBIBAET X0/
3aJlaHUM. 000CHOBaHUH penieHus 3amay 6e3
ajaropuTMa 3aTpyAHEHUH.
BBITTOJTHEHUS
3aJlaHUM.

Or1eHKa Mo JUCIUILINHE 3aBUCHUT OT YPOBHS C(HOPMUPOBAHHOCTH KOMIIETCHITNH, 3aKPEIJICHHBIX 3a
JTUCIUTIIIMHOM, M MPEJCTaBIAET CO00# cpeHee apu(pMETHUIECKOE OT BBICTABICHHBIX OIICHOK IO OT/ICIbHBIM
pe3ynbTaTamM oOydeHHS (3HAHUS, YMCHUS, BJIaJICHUEC HAaBBIKAMU).

O1eHKa «OTJIMYHO»/«3a4TCHOY» BBICTABIISACTCS, €CIIM CpeaHee apuPMETHICCKOE HAXOIUTCS B
uHrepBaie ot 4,5 1o 5,0.

O11eHKa «XOPOIII0»/«3a4TEHOY BBICTABJISACTCS, €CIIU CpeiHee apu(hMETHUECKOS HAaXOIUTCS B
uHTepBae ot 3,5 1o 4.,4.

Or1eHKa «yI0BIIETBOPUTEILHOY/ «3aUTEHO» BBICTABIIICTCS, €CIIU CpeIHee apu(MeTHIecKoe
HaxXOJUTCs B MHTEpBajie oT 2,5 1o 3.,4.

Or1eHKa «HEYI0BIETBOPUTEIBHOY/ «HE 3aYTEHOY BBICTABJISCTCS, €CIIM CpeiHee apu(PMETHIECKOE
HaxonauTcs B uHTepBaiie ot 0 1o 2,4.



8. YueOHO-MeTOAMUYECKOE M MATEPUAIBLHO-TEXHHYECKOE 00ecneuyeHrue TUCIHIIMHBI (MOLyJIs1)
8.1. IlepeueHb OCHOBHOM M JOTIOJHUTEIBHOM JIUTEPATYPhI, HEOOXOIUMOM /I OCBOCHUS AUCITUTUTHHBI

(Moyist)
. KonunuectBo
Ne ABTOp, Ha3BaHUE, MECTO M3IaHUs, U3IATCILCTBO, T U3aHUs YIeOHOU U
/i y4eOHO-METOIUUCCKOM JTUTEPATYPhI PK3EMILIADOB/SICKTP
oHHBbIN angpec ObC
OcHOBHAs JINTEPATYpa
1 CagenneB U. B., Mexanuka. MonekymsipHas ¢usuka, Cankr-IletepOypr: https://e.lanbook.com
Jlans, 2021 /book/171889
5 CagenbeB U. B., Kypc o6mieit ¢pusuku. B 3 1. Tom 2. DiteKTpruecTBO U https://e.lanbook.com
marHetusM. Bounbl. Ontuka, Cankr-IlerepOypr: Jlans, 2022 /book/185339
) https://e.lanbook.com
3 [Cagenbes U. B., Bonusl. Ontuka, Cankt-IlerepOypr: Jlans, 2022 Ibook/187737
4 CagenbeB U. B., MonekynspHas pu3uka u TepMmoarnHamMuka, CaHKT- https://e.lanbook.com
[erepOypr: Jlanp, 2022 /book/187739
JonoJHuTeIbHAS JIUTEPATYPA
1 [Mepenbman S1. U., Banumarenbhas ¢usuka. B 2 ku. Kaura 1, Mocksa: https://urait.ru/bcode/
Opaiir, 2020 453464
9 [Mepenbman S1. U., Banumarenbras ¢usuka. B 2 ku. Kaura 2, Mocksa: https://urait.ru/bcode/
IOpaiir, 2020 453703
5 [terames A. A., Ieficaxosuy 1O. I'., 3amaun o ¢pusuke. MexaHuka. ' http://www.iprbooksh
MornekynsipHast Gu3nKa ¥ TepMOAUHAMUKA. DIIeKTpruuecTBo, HoBOCHOMPCK:
. N N 0p.ru/91200.html
HoBocrOupCKuii roCcyapCTBEHHbIN TeXHUYECKH yHuBepeuTet, 2017
4 bensikosa B. U., Kenynkosa E. A., Kykuna E. A., Jleoutsesa 1O. H., http://ntb.spbgasu.ru/
3anazasoposa U. A., amok T. A., ®usuka, CII6., 2007 elib/00008/
5 Cagenbes U. B., Kypc o6meit puszuku. B 5 1. Tom 2. DnekTpudectBo u https://e.lanbook.com
marneTn3m, Cankr-IlerepOypr: Jlanb, 2022 /book/189298

OObyuaromuecs u3 yncia nHBaMUI0B 1 nul ¢ OB3 obecnieunBaroTCs meYyaTHBIMU U (WITH)
ANEKTPOHHBIMU 00pa30BaTeNbHBIMH pECYpcaMu B (popMax, alaiTUPOBAHHBIX K OTPaHUYCHUSIM UX
310POBBSI.

8.2. Ilepeuens pecypcoB uH(MOPMAIMOHHO-TEIEKOMMYHUKAITMOHHON ceTh «HTepHEeT», HEOOXOIUMBIX JIJIs
OCBOEHUS AUCHUILITUHBI (MOTYJIs)

HanmenoBanme pecypca cetn «/HTEpHET»

DNEeKTPOHHBIN ajipec pecypca

Bes dusnka

http://www.all-fizika.com/

BuptyanbHble S5KCIEpUMEHTBI

hi/playlists?

https://www.youtube.com/c/NRNUMEP

view=50&sort=dd&shelf id=7
http://www.all-fizika.com/

8.3. IlepeueHn coOBpeMEHHBIX MTPOPECCHOHAIBHBIX 0a3 TaHHBIX M HH(POPMAIIMOHHBIX CIIPABOYHBIX CUCTEM

HanmenoBanue

DneKTpOHHBIN agpec pecypca

WHTepHeT-TpeHaxephl B chepe 00pa3oBaHms

http://www.i-exam. ru

Cucrema aucranimonnoro ooydenust CII6GIACY Moodle

https://moodle.spbgasu.ru/

DnekTponHas 6ubimortexka Upouc 64

lus/

http://ntb.spbgasu.ru/irbisé4r_p

DJIEKTPOHHO-OMOIMOTEeUHAs cucTeMa n3narenbcera 'Jlans"

https://e.lanbook.com/

DJIeKTPOHHO-O0MOIMoTeuHas cucteMa u3aarenbersa "FOPAUT"

https://www.biblio-online.ru/

DIIEKTPOHHO-O0MOIMoTeuHas cucteMma m3narenbersa "' IPRsmart”

http://www.iprbookshop.ru/

Hayunas snextponnas 6ubnmorexa eELIBRARY.RU

Hayunas snekTpoHHas
6ubmmorexka ELIBRARY.RU




®denepalbHbII 00pa3oBaTenbHBIN opTan "EquHoe okHO qocTymma K

o0pa3oBaTelbHBIM pecypcam”

http://window.edu.ru

Poccwuiickast rocymapcTBeHHast OMOIMOTEeKa

www.rsl.ru

EnuHbIH 37eKTPOHHBIN pecypc y4eOHO-METOUYECKOMN TUTEPATYPBI

CIIorACY

www.spbgasu.ru

bubnmnoreka nmo EcrectBeHHbIM Haykam Poccuiickoit Akagemun HayK

(PAH)

WWW.ras.ru

O6pazoBarenbHbie nHTEpHET-pecypchl CITOIACY

https://www.spbgasu.ru/Univer
sitet/Biblioteka/Obrazovatelnye
internet-resursy/

8.4. [lepeuenb MHGOPMAITMOHHBIX TEXHOJIOTHIA, UCTIOIB3YEMBIX IPU OCYIIECTBICHUH 00pa30BaTEIILHOTO
npoliecca 1o JUCHUILIMHE, BKII0Yas IepeueHb JUIEH3HOHHOTO M CBOOOIHO PaclpoCTpaHsIeMOro

POrPaMMHOTO O0eCTICUeHUs

HaunmenoBanue

Croco6 pacrpocTpaHeHHS
(JIMIEH3MOHHOE WJIH CBOOOIHO
pacnpocTpaHseMoe)

Microsoft Windows 10 Pro

Horosop Ne 132009689201 ot
18.12.2020r

8.5. MarepuanbHO-TEXHUYECKOE 00€CTICUeHNE TUCIUTUTAHBI
CaenieHust 00 OCHAIIEHHOCTH Y4eOHBIX ayIUTOPUN U MOMEHICHHI ISl CAMOCTOSITEIbHON pabOThI

HaumenoBanue yueOHBIX ayIUTOPUI 1
MOMELLEHUH /1711 CAMOCTOSATEIbHOU paboThl

OcHaIIEHHOCTh 000PYAOBAaHUEM U TCXHHUYCCKUMU
cpelcTBaMu O0yueHuUs

40. YueOHbIC ayAUTOPUH JJI IPOBEACHUS
JICKLIMOHHBIX 3aHATUI

YueOHast ayTuTOPHS JIs IPOBEACHHS 3aHATHIA
JICKIIMOHHOT'O THIIA, KOMIUIEKT MYJIbTHMEIUHHOTO
00opynoBaHus (TIEPCOHAIBHBIN KOMITBIOTED,
MYJbTUMEAMHHBIA TPOCKTOP, 3KPaH, ayJAH0-CUCTEMA),
JIOCKa, DKpaH, KOMIUIEKT yueOHOH MeOenH,
noAKIroYeHue K kKommnbiotepHoit cetn CITOIACY,
BbIXOJ B MIHTEepHET

40. YueOHble ayTMTOPUU IJISl IPOBEICHUS
NPAaKTUYECKUX 3aHATUH, IPYNIOBBIX U
WH/IMBUYaJIbHBIX KOHCYJIbTAllUN, TEKYILETro
KOHTPOJISI U IPOMEKYTOUHOM aTTecTaluu

KommiekT MynbTuMeInitHOr0 000pyI0BaHUS
(mepcoHaIbHBIA KOMITBIOTEP, MYJIbTUMEUITHBIN
IIPOEKTOP, IKPaH, ayIn0-CUCTEMA), TOCKA, KOMILJIEKT
y4aeOHOI MeOeH, MOAKITI0UYEeHNEe K KOMITBIOTEPHOM
cetu CII6I'ACY, Beixon B MHTEpHET




40. YaeOHbIe ayTUTOPUU JIJISI TIPOBEACHHSI
J1a00paTOPHBIX PadboT

naboparopus 00IIeH 1 CTPOUTETHHON (DU3UKH
2-s1 KpacHoapmerickas yi. 1.4

Ayn. 318

Onpenenenre o0bemMa HUIMHAPA TPU TOMOLITI
HITAHTEHIUPKYJIS (IITAaHTEHUUPKYJIIb); Y CTaHOBKA JUIs
WCCIIEIOBaHMS 3aBUCUMOCTH NIepuoja KojaebaHui
MaTeMaTHYeCKOro MasiTHUKa OT €ro JJIMHBI U
orpezieNieHue YCKOPEHUs CBOOOIHOTO MaeHHUS:
Masraux

YcTaHoBKa /1715 MCCIIEI0BaHUS 3aBUCUMOCTH TIepro/ia
KoJe0aHui MaTeMaTUYECKOT0 MasiTHUKA OT €r0 JJIMHbBI
U oTpesieNieHUue YCKOPEHHUs CBOOOIHOIO MaJCHHUS;
YcranoBKa I ONpeieTIeHNs] yCKOPEHUs! CBOOOIHOTO
NaJIeHUs 110 TIEPHOY KoJieOaHU MaTeMaTH4eCKOro
MasTHHKA; Y CTAHOBKA JJIsl U3y4YeHUs! (PU3UIECKOTO
MasiTHHKA; Y CTAHOBKA JJIsl ONPEACTICHUS MOMEHTA
WHEPLUH TeJIa M0 Nepruoay KPYTHIIBHBIX KoJeOaHuil:
YcTranoBKa 715 ONpeAeTICHUSI MOMEHTA HHEPLUU
napaJiesienue1a METOIOM KPYTHIIBHBIX KOJeOaHuil:
VYcTaHoBKa /17151 ONpeIeIeHUs] MOMEHTA UHEPLIUU
JIFICKA T10 MEPUOAY KPYTHUIBHBIX KOJICOAaHUH.
VYcTaHoBKa /17151 U3y4EHUSI OCHOBHOT'O YPABHEHHUS
JTMHAMUKU BPALIaTeIbHOTO IBMYKEHUS C TOMOIIIBIO
MasTHrKa O0epOeka

VYcTaHoBKa /17151 ONpeIeICHUs] MOMEHTA UHEPLIUU
MasiTHUKa MakcBesuia. Y cTaHOBKa JUIsl ONIPEIEIeHUS
Kod(GHUIHEeHTa BOCCTAHOBIICHHSI CKOPOCTH TIPU
yIpyroMm yaape. Y CTaHOBKa JUIsl OIPEEIICHUS
Kod(GHUIHEeHTa BOCCTAHOBIICHHSI CKOPOCTH TIPU
YIPYroM yaape. Y CTaHOBKa JUIsl OIIPEIEICHUS
TEPMUYCCKOT0 KO3 PHUIMEHTa JaBICHUS T'a3a IIPH
IIOMOLIY Ia30BOT0 TEPMOMETPA.

YcTaHoBKa /17151 ONpeIeIeHHs TOBEPXHOCTHOTO
HaTsHDKEHUSI METOJIOM OTphIBa KoJibIla (MetoA a0 Hym).
VYcraHoBka 1715 onpenenaeHus ko3 guirenrta BI3KocTu
xuakoctu MmetogoM CTokcay. Y cTaHOBKA s
onpeneneHus: KodhPuimeHTa BI3KOCTH, TITHHBI
cB0OOAHOrO NIpodera u 3PpPEeKTUBHOTO TUaMeTpa
MOJIEKYJIbI Ta3a. Y CTAaHOBKA JIJISl ONIpEIETICHUS
KOd(QpHIHEHTa BA3KOCTH BO3/IyXa KAMMJUIIPHBIM
METOJIOM. Y CTaHOBKA JJIsl U3MEPEHMSI YHUBEPCATIbHOM
ra3oBOM IIOCTOSSHHOW. Y CTAHOBKA ISl ONIPEJCIICHUS
OTHOIIEHUA TEIIOEMKOCTEN BO3yXa. Y CTAHOBKA JJISI
OIIpeJIeJIEHUs] OTHOLICHUS TEIIIOEMKOCTEH BO3TyXa.
Becrl 1abopatopHsble 351eKTpoHHbIE. Bechl
naboparopusie 1100




40. YaeOHbIe ayTMTOPUU ISl IPOBEIACHHS
71a00paTOPHBIX pabOT

naboparopus o0IIel 1 CTPOUTENHHON (HUBUKH
2-s1 KpacHoapmetickas yi. a1.4

Ayn. 316

YcTaHoBKa /1715 MCClIEI0BAHUS 3aBUCUMOCTH
MOIIIHOCTH, BBIICTISIEMOM B LI€TIM TOCTOSTHHOTO TOKA, U
Kod(uimenTa moye3Horo AeMCTBUSI UCTOYHUKA OT
CHWJIBI TOKA U OT BHEUTHETO CONPOTUBJICHHS. Y CTAHOBKA
JUISL KCCIIeIOBaHUS XapaKTEPUCTUK HCTOYHUKA
MOCTOSIHHOTO TOKAa. Y CTaHOBKA ISl U3y4YeHHs paOOThI
MIOJIYIIPOBOIHUKOBOT'O BBIMPSAMUTEINS Y CTAHOBKA JJIs1
M3y4eHus p-N mepexoia Y CTaHOBKA ISl U3yUECHHS
B3aMMOUHIYKIIMH. Y CTAHOBKA JJISl ONIPEeACTICHUS
WHIYKTUBHOCTHU KaTyIIKA METOJIOM pE30HaHCa B
KoJe0aTeIbHOM KOHTYpe. Y CTaHOBKA JIJIsl U3y4EHUs
MarHMTHOT'O TOJISl COJICHOU A C MTOMOUIBIO AaTYUKa
XOJUIA».

YcTaHoBKa 715 ONpeieNieHus YAIbHOTO 3apsiia
AJIEKTPOHA METOI0M MarHeTpoHa. Y CTaHOBKA IS
OLICHKH YAEJBHOTO 3apsi/ia JJIEKTPOHA METOJI0M
MarHeTpoHay. Y CTaHOBKa JJis ONpeesIeHuUs
TOPU30HTANILHO U COCTABISIONIEH HAMPSKEHHOCTH
MarHMTHOTO TOJIS 3eMJIM MPU TTOMOIIU
TaHT€HCTaJIbBAHOMETpa. Y CTAaHOBKA IS
WCCIIeIOBaHMs MATHUTHOTO 1o 3emiu. BonsT™meTp
B7-27A

Boast™merp B7-27A Boastmerp B7-27A/1.
H3meputens curnanos BY

40. JTaGopaTopusi oOI1Iei U CTPOUTENBbHON PU3UKU
2-s KpacHoapwmeiickas yi. 1.4
Ayn. 310

YcraHoBKa 1J1s MCClIeIOBaHUs Mpoliecca nepeaayu
TEeIlIa Yepe3 OKHO; Y CTaHOBKA JIJIsl UCCIICI0BAHUS
TeMIepaTypHOro MoJis;

YcraHoBKa 1J1s MCCIIEI0BaHUS TEMIIEPATYPHOTO OIS
HapyXKHOM CTEHbI; Y CTAaHOBKA JJIsl UCCIIEAOBAHUS
TeMIepaTypHOro

HapyKHOTO yTIJIa; Y CTaHOBKA JJIsl UCCIICIOBAHUS
TeMIEepaTypHOro MoJisl Hapy>KHOTO yTJia, yTeIJIEHHOT0
CKOCOM;

VYcranoBka 171 McCIIEA0BAHMS BIUSHUS
TETUIONPOBOIHOTO BKJIFOUEHHS HA TETUIO3AIUTHbIE
CBOMCTBA CTEHBI;, Y CTAaHOBKA JIJIS MCCJIEIOBAHUS
BO3yXOIPOHHUIIAEMOCTH CTPOUTEIHHBIX MaTEPUATIOB
Y KOHCTPYKIIUM; Y CTaHOBKA ISl ONPEICIICHUS
TETJIOEMKOCTH TBEPJIbIX TeN; Y CTAaHOBKA JIJIst
ONpe/ICJICHUs MapaMeTPOB BIAKHOTO BO3/yXa;
VYcraHoBKa 11 onpeieeHus] U3BMEHEHUs
Kod(ppuIMeHTa mpoImycKaHus U OTPaKEHUS
COJIHEYHOM paJvialiiy CTPOUTEILHBIMU MaTepUaIaMu;
YcraHoBKa 11 KCCIIEI0BaHUS UICKYCCTBEHHOM
OCBEIICHHOCTH MOMEIIICHHUM; Y cTaHOBKA JJIs
HCCIIECOBAHUS CBETOBOI'O IOJIST CBETHJILHUKA,
VYcranoBKa 151 OMpeiesICHUsI CKOPOCTH 3BYKa B
BO3yXe (pa30BBIM MeTO10M; JIabopaTOpHBIN CTEH]T
"OCHOBEI CBETOTEXHHUKHI"




[Tomernenue a1 caMOCTOSTENHHON pabOTHI
(untanbHBIN 3271 OMOMMOTEKH, aya. 217): TIK-23 mr., B
T.9. 1 mrr.- IIK mst mur ¢ OB3 (cuctemusiid 010K,
MOHHTOP, KJIABUATYypa, MBIIIIb) C TIOKITIOYCHHEM K
cetn «MHTepHET» M 0OECIIeYeHHEeM J0CTyIa B
ANEKTPOHHYIO HH(DOPMAIIMOHHO-00pa30BaTEeIIbHYIO
cpeny CIIOI'ACY.

I1O Microsoft Windows 10,

40. ITomemeHust U1 CAaMOCTOSATENLHOM PaOOTHI

Jlst maBanuaoB u aui ¢ OB3 obecrieynBarOTCs CrieliaibHbIC YCIOBHS IS TOTYYCHUS
00pa3oBaHMs B COOTBETCTBUU C TPEOOBAHUSIMH HOPMATUBHO-TIPABOBBIX JOKYMEHTOB.
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