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1. ey 1 3a1a4M 0CBOEHUSI AMCUUIIJIMHBI (MOTYJIs1)

[lenssMu OCBOGHMS JTUCLUUIUIMHBI SBISIOTCS: O3HAKOMIJIGHHE CTYIEHTOB C COBPEMEHHOW (pusmueckoin
KapTHHOM Mupa, (HOpMUPOBaHHE Yy CTYIEHTOB €CTECTBEHHOHAYYHOIO MHUPOBO33PEHUS M COBPEMEHHOIO
(GU3M4YeCKOro MBIIUICHUS, 00y4YeHHE TPaMOTHOMY NPUMEHEHUIO TMOJIOKEHUI (hyHIaMEeHTalIbHOM (U3MKH K
HayYHOMY aHAJIM3y CHUTyallud, ¢ KOTOPBIMU CIELHAIUCTY HPUIETCA CTAJKUBATHCS IPU CO3JaHMM HOBBIX
TEXHOJIOTUH.

B pesynbrate ocBoeHMsI OTUCUMIUIMHBI «DPU3MKa» CTYINEHT AOJKEH HU3Y4UTh (PU3MUECKUE SBICHUS U
3aKOHBI TPHPOJBI, TPAHUIBl WX MPUMEHHUMOCTH, IPUMEHEHHE 3aKOHOB B BAKHEHIIUX MPAKTHYECKUX
IPUIIOKEHUAX; TTO3HAKOMUTBCA C OCHOBHBIMH (DM3UYECKUMH BEIMYMHAMH, 3HATh UX OIPEICIIEHUE, CMBICIH,
CIOCOOBl M eIUHUIBI M3MEpPEHHs; 3HaTh HA3HAUYE€HHWE M MPUHLUUIBI ACHCTBUS BaKHEHIIUX (PU3MUECKUX
puOOpPOB.

3ajauaMy OCBOEHUS JUCLUILIUHBI SIBIISIIOTCA:

* U3y4EHUE OCHOBHBIX (PM3MUECKUX SBJICHUHN, OBJaJIcHHE ()yHJaMEHTAIbHBIMUA OHATUSIMH, 3aKOHAMU U
TEOPUSAMHU KIIACCUUECKON U COBPEMEHHOMN (DM3UKH, a TAKXKe MEeTo1aMU (PU3HUUECKOTO HCCIeI0BAHNUS;

* OBJIAJICHHE TIPUEMaMU U METOJIaMH PEIICHHsI KOHKPETHBIX 3a/1a4 U3 Pa3JInYHbIX 00sacTei (PU3KKHU;

* 03HAKOMJICHHE C COBPEMEHHOI M3MEpUTEIbHOMN anmapaTypoi, popMUpOBaHUE HABBIKOB MPOBEACHUS
(U3NIECKOTO IKCIIEPHUMEHTA, YMEHUE BBIJCIATh KOHKPETHOE (PU3NYECKOE COIep)KaHUe B MPUKIIATHBIX 3a/1a9ax
Oyay1iei criennaibHOCTH;

* U3Y4EHUE UCTOPUH PA3BUTHS (DU3HKH.

2. llepeyeHb IUIAHHPYEMBIX PpPe3yJbTATOB OOy4YeHHs] MO JAUCHUILIUHE (MOIYJIIO), COOTHECEHHBIX C
HHIMKATOPAMHU JI0CTHKEHHUs KOMIIeTeHIN i

Kona u HaumeHnoBanue Kon n HaumeHnoBanue [Tnaaupyemblie pe3yinbTaThl O0yUSHUS 110
KOMIIETEHIINH MHIMKATOpa JOCTHKEHUS JUCLUIUIMHE, 00eCIIeUnBaloIINe JOCTHKEHHE
KOMIIETEHIINU IUTAaHUPYEMBIX pe3ysbTaToB ocBoeHust OIIOI1
OIIK-1 Cnocoben pemars(OIIK-1.1 BrisBnser u|3HaeT
MIPUKJIaIHbIE 3ajauM|KiIaccuuuupyer (GU3NUecKue M|[OCHOBHbIE  3aKOHbl  (U3UKM U METOJBI
CTPOMUTEIBLHOU OTpaciy, | XUMHUYECKH IPOIIECCHL, [(prU3nUeCcKUX HccIeJOBaHUN
UCIONIB3YS  TEOPHIO u[mporekarommx  Ha  OOBEKTE|ymeeT
METOABl (PyHIaMEHTAIbHBIX |TPO(ecCHOHATBHOM UCIIOJIb30BaTh ¢bu3nKO-MaTeMaTHYECKUN
HayK JeSITEIbHOCTH anmapar AJis peleHus npo0seM, BOSHUKAIOIINX
B X0/I€ IPO(eCCUOHATBHOM JIeTaIbHOCTH
BJIajeeT
METOJAaMH  MaTeMaTH4YEeCKOro  aHauu3a U
MO/IETTUPOBAHUS, TEOPETUYECKOT O u

OKCIICPUMCHTAJIBHOT'O UCCIICAOBAHUA

OIIK-1 Cnocoben pemats|OIIK-1.2 [Ipeacrapnser 6a3oBbie|3HACT

IIPUKJIaIHbIE 3ajauu|uis podeccCHoHAIbHON cepbl|KoInYecTBEHHbIE " KaueCTBEHHbBIE
CTPOUTEIBLHON oTpaciu,|pusnueckue MIPOLIECCHI | XapaKTEePUCTUKHU buznyecKux SIBJICHUH,
UCTOJNB3ys  TEOpUI0  H|(SBICHHS) B BUJIE|IPOLIECCOB U OOBEKTOB
MeTOJIbl  (pyHIAaMEeHTaIbHBIX |MaTEMaTHYECKOTO(1X) yMmeer
HayK ypaBHeHUsA(H), 000CHOBaHNE|UCTIOIH30BATh KaueCTBEHHbBIE U
TPaHUYHBIX M HAYaJIbHBIX|KOJIWYECTBEHHbIE (PU3NUECKHE XapaKTEPUCTUKHI
yCIIOBUI 00beKTa
BJajeeT

MCTOAaMHU OINPCACICHUA KOJIUYCCTBCHHBIX U
Ka4€CTBCHHBIX XaPaKTCPUCTHK (1)I/ISI/ILICCKOFO
nponecca




OIIK-1 Cmocoben pemars|OIIK-1.3 OcymecTtisier BbIOOp|3HAeT
IIPUKIIAJHbIE 3afauu|(pyHIaMEeHTalbHbIX 3aKOHOB,|(pyH1aMEHTaNbHbIE  (PU3MYECKUE  3aKOHBI,
CTPOUTEIBHOM OTpPAaCIIH, | OMUCHIBAIOIINX M3y4aeMbli |OTUCHIBAIONINE IPOIIECCHI U SIBJICHUS
UCMONb3ysd  TEOPUI0  H|MpOLECC WIM SBIEHUE, [UId|yMeeT
MeTOAB! (PyHIaMEHTAJIbHBIX |peIIeHUs 3aja4(BbIOpaTh TUIst peneHus 3amad
HayK npodeccuoHaIbHON npogeccnoHaIbHON JesTeIbHOCTH
JeSATeIbHOCTH COOTBETCTBYIOLIME (PyHIAaMEHTAIbHBIE 3aKOHBI
buzukn
BJajeeT
CIOCOOHOCTBIO  OINPENCTUTh CTENEeHb CBOEH
00pa30BaHHOCTH B JAaHHOM BOIpOCE
YK-1 Crnocoben|YK-1.1 OcymecTBisieT TOUCK|3HAET
OCYILIECTBIATh KPUTUYECKUH [MH(OOPMAIIMOHHBIX PECYpCcOB (B(- OCHOBHBIE HCTOYHHMKHU INPO(hecCHOHaIbHOM
aHaJIn3 npoOJIEeMHBIX [TOM 4Hcie B HU(POBOM cpene),(nHpopmanyy, BKIOYAs SJICKTPOHHBIE Oa3bl
CUTyalun Ha ocHOBe|cOop 1 00paboTKy MH(pOpPMALMH|IaHHBIX; OCHOBHbBIE BU/Ibl HHTEPHET-PECYPCOB U
CHCTEMHOTO M0JIX0/1,|0 MPOOJIEMHON CUTYalluu pOJb 3TUX PECYpPCOB A MPOQecCHOoHaTbHOM
BbIpabaThIBaTh  CTPATErHIO NeSITeNbHOCTH; OCHOBHBIE TpeGoBaHuUs
nercTBUi UH(POPMALIMOHHOM 6€3011aCHOCTH
ymeeT
pabortaTh ¢ MH()OPMANMOHHBIMH pEeCypcaMu B
IJ00aNbHBIX ~ KOMIBIOTEPHBIX  CETAX U
UCTIONIb30BaTh TOJIYYEHHYI0 HH(pOpMaruio B
npodeccuoHaIbHON JeSITeIbHOCTH s
peuIeHus OCTaBIECHHOM 3a1a4n
BJajeeT
METO/IaMHU dopmynupoBaHus

UH(GOPMAIMOHHBIX 3allPOCOB B TJI00ATbHOU
UH(POPMALMOHHO-KOMMYHUKAITUOHHOW ~ CEeTH
Uil Toucka  TpeOyemoi  MH(pOpMAIHH,
HEOOXOIUMOM Il pEeUICHUsT TOCTABJICHHOU
3aJauu; METO/10M BbIOOpa
nHpopmanoHHoro(klx)  pecypca(oB)  aus
HIOJTy4EHUS TpedyeMoii uHpOopMaluy,
HEOOXOIUMOM Il pEeUIeHUsT TOCTABJICHHOU
3aJaud; HAaBbIKAMHM COOJIIOJIEHUS] OCHOBHBIX
TpeboBaHM1 HHPOPMAITMOHHOM OE30MTACHOCTH

3. Yka3anue MecTa AMCUMILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOI IPOrpaMMbl
Jannas aucuurimHa (MOAynb) BKItOYeHa B biok «luctumiuuel, momynu» b1.0.12 ocHoBHOI

poeCCHOHAIBHOW  00pa30BaTEILHOM MPOTPaMMBbI

08.05.01

CTpOI/ITCJ'II)CTBO YHUKAJIBHBIX SILaHI/II\/JI n

COOp}/')KeHI/II\/'I 1 OTHOCHUTCS K 00513aT€IbHOM YacTH yqe6Hor0 I1J1aHa.




JlucuumnHa OTHOCUTCS K 0a30BOM 4acTM MAaTeMaTH4YeCKOIo M €CTECTBEHHO-HaydHOro nukia. OHa
OCHOBBIBACTCS Ha 3HAHUSAX, HABBIKAX U YMEHHUAX, IPUOOPETEHHBIX B PE3ysbTaTe OCBOCHHS (DU3UKU «Oa30BBII
YPOBEHbBY:

MexaHuka

1. KuHeMaTuka: MeXaHU4eCKO€E IBUKEHUE, ITyTh, IEPEMELICHUE, CKOPOCTh, YCKOpEeHHE. PaBHOMEpHOE 1
PaBHOIIEPEMEHHOE JABH)KECHHUE.

2. Jlunamuka: IlepBbriii 3akon HeroToHa. MHepunaibHbie cucTeMbl oTcuera. Bropoii 3akoH HeroToHa,
Macca, cuiia. Tperuii 3akoH HeroroHa. 3akoH BceMupHOro Tsrotenus. 3akoH I'yka. IMmyinbe. 3akoH coXpaHeHUs]
umnynbca. KuHernueckass M NOTEHUMalbHas 3HEPrus. 3aKOH COXpPAHEHUs SHEpruum B MexaHuke. Pabora,
MOIIHOCTb.

MosnexynsipHas gusuka. TennoBble sBICHUS.

1. OcHOBBI MOJIEKYNISIpHO-KMHETHUECKOH Teopun. OcHoBHOE ypaBHeHHE MKT.

2. YpaBHEHME COCTOSHUS UACAIBHOIO ra3a. 1'a30BbIe 3aKOHBI.

3. IlepBbril 3akoH TepMomuHamuku. PabGora mpu m3mMeHeHuu oObema rasza. BHyTpeHHss 3Heprus
uaeanbHOro rasa. [IpuMeHeHHe NepBOro 3aKkOHAa TEPMOJMHAMMKM JJIsI M30MPOLECCOB - AnuabaTHUecKuit
npouecc. CUII0BbIE MAallIMHbL, K.I1.JI. TEIUIOBOM MalIUHBI.

4. VI3MeHeHMe arperaTHOro COCTOsTHUS BellecTBa (IJIaBlieHUe, HapooOpa3oBaHKe, KOHECHCALU).

DIeKTpOoCTaTUKA

l. DnekTpuyeckue 3apsabl. 3akOoH uX coxpaHeHus. 3akoH Kynona. HanpsbkeHHOCTD
3MEKTpoCcTaTuuecKoro mojisi. CunoBsie TUHUU 1O, [IpUHIKI Cynepo3uIuy moJIeH.

2. Pabota o mepeMenieHuIo IeKTPUYECKOro 3apsia B anekTpudeckom mone. [lorenmmann.

PasnocTs noreHnnanos.

3. DunekrpoemkocTh. KoHaeHcaTOpbl. DIEKTPOEMKOCTb IUIOCKOTO  KOHJEHcAaTopa. DHEeprus
AJEKTPUYECKOTO TOJIsI KOHJIEHCaTopa.

3aKOHBI IOCTOSIHHOTO TOKA.

1. Cuna toka. Conportusienue. 3akoH OMa /15l y4acTKa IeMH.

2. DneKTpoABMKYIas cuia. 3akoH OMa 1J1 3aMKHYTOM 11eMH.

3. PabGota u momHoCTh TOKA. 3akoH [[xoynsa-Jlenia.

MaruutHoe nose. DneKTpo-MarHUTHAs MHIYKIIHS.

1. MarautHoe none. Uuaykuus MmarautHoro nodst. Cuna Ammepa.

2. JIBM>KEHHE 3apsHKEHHBIX YacTHIl B MarHUTHOM noje. Cuiia JlopeHna.

3. MarHuTHBIA NOTOK. 3aKOH 3JIEKTPOMArHUTHOM MHAYKUMU. CaMOMHIYKIUS. DHEPrusi MarHUTHOTO
oJIsl.

MexaHuueckre U 3JIeKTPOMarHUTHBIE KOJIeOaHMUsI.

1. F'apmonHnueckoe konebanue. MatemMaTHuecKuil MasgsTHUK. [IpyKHMHHBIN MasTHUK.

2. Bonubl. YpaBHeHue BOJIHBI. J[JTMHA BOITHBI, 3ByKOBBIE BOJTHBI.

3. KonebatenbHplil KOHTYp. DIEKTPOMarHUTHbIE KOJIe0aHHs, UX IepUOJ. DIEKTPOMArHUTHbIE BOJIHBI.

Orntuka.

1. 3akoHBI OTpa)keHUs U NpeNoMiIeHUs cBeTa. [loTHOe BHYTpEHHEE  OTpa)KE€HHE CBETA.

2. JIunsel. [Toctpoenne nzobpaxenus B muH3ax. @opMyiia JIUH3BL.

3. ducnepcus cBera. UnTepdepeHus u qudpakiius CBETOBBIX BOJIH.

KBanToBass ¢wusuka.

1. ®otorddexr. YpaBHenue DifHmrenHa Uit poTtorddexta. POTOHBL. DHEPrus, Macca, HUMITYJIbC
¢dboToHa.

2. CtpoeHue aToma

Ne Kon n HauMeHoBaHnEe MHAMKATOpa
[Tocnenyromue AUCHUIIIMHBI
n/n JOCTHKEHUS KOMIIETEHLIUN

Conporusnenne wmatepuanos. OcHoBbl Teopun ympyroctu u|OIIK-1.2, OIIK-1.3, OIIK-1.5, OIIK
IUIACTHYHOCTHU -3.1, OIIK-6.11, OIIK-11.1, OIIK- 11.3

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

2 |CrponrensHad (usixa -3.1, OTIK-3.5, OTTK-6.2, OTIK-6.12




CrpourenbHbie MaTepuaibl. YacTe 2

OIIK-3.4, OIIK-3.12

Mexanuka JXKUIKOCTHU U raza

OIIK-1.1, OIIK-1.2, OIIK-1.3

CTpOI/ITeJ'IBHaH MEXaHHUKa

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

:‘)HCKTpOTeXHI/IKa u 3J'IeKTp00Ha6)KeHI/Ie

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

I/IH)KCHepHaSI OKOJIOrus B CTPOUTCIILCTBE

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

Mertposiorus, cranfapTusanus, cepTUUKAIUsS U yIpaBieHHE

Ka4CCTBOM

OCHOBBI HAyYHBIX UCCIIEOBAaHUMN
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[ToaroroBka K mpomexype 3amUThl MW 3alIWTa BBITYCKHOMN
KBATH(UKAIIMOHHON PabOThI

VK-1.1, YK-12, YK-13, VYK-14,
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-32, VK-3.3, VK-3.4, VK-4.1,
VK-42, VK-43, VK-44, VK-5.1,
VK-5.2, VK-5.3, VK-6.1, VK-6.2,
VK-6.3, VK-7.1, YK-7.2, VK-7.3,
VK-7.4, VK-8.1, VK-8.2, VK-8.3,
VK-8.4, VK-9.1, VK-9.2, VK-9.3,
VK-9.4, VK-9.5, YK-10.1, VK-10.2,
VK-10.3, OIIK-1.1, OIK-1.2, OTIK-
1.3, OIIK-1.4, OIIK-1.5, OIIK-1.6,
OIIK-1.7, OIK-1.8, OIIK-1.9, OTIK-
2.1, OIIK-2.2, OIIK-2.3, OIIK-3.1,
OIIK-3.2, OIIK-3.3, OIIK-3.4, OTIK-
3.5, OIIK-3.6, OIIK-3.7, OIIK-3.8,
OIK-3.9, OIIK-3.10, OIIK-3.11,
OTK-3.12, OIIK-3.13, OIIK-3.14,
OIIK-4.1, OIK-4.2, OTIK-4.3, OTIK-
4.4, OTIK-4.5, OIIK-4.6, OIIK-5.1,
OIIK-5.2, OIIK-5.3, OIIK-5.4, OTIK-
5.5, OIIK-5.6, OIIK-5.7, OIIK-5.8,
OIK-5.9, OIIK-5.10, OIIK-5.11,
OIIK-6.1, OTIK-6.2, OITK-6.3, OTIK-
6.4, OIIK-6.5, OIIK-6.6, OIIK-6.7,
OIK-6.8, OIIK-6.9,  OIIK-6.10,
OIK-6.11, OIIK-6.12, OIIK-6.13,
OIK-6.14, OIIK-6.15, OIIK-6.16,
OIK-6.17, OIIK-6.18, OIIK-7.1,
OIIK-7.2, OTIK-7.3, OIIK-7.4, OTIK-
7.5, OIIK-8.1, OIIK-8.2, OIIK-8.3,
OTIK-8.4, OTIK-9.1, OITK-9.2, OTIK-
9.3, OIK-9.4, OIIK-9.5, OIIK-9.6,
OI1K-9.7, OIIK-9.8, OIIK-9.9, OTIK-
9.10, OIIK-10.1, OTIK-10.2, OTIK-
10.3, OIK-11.1, OIK-11.2, OIIK-
11.3, OTIK-11.4, OTIK-11.5, OTIK-
11.6, TIK-1.1, TK-1.2, TIK-1.3, TIK-
1.4, TIK-1.5, TTIK-1.6, TIK-1.7, TIK- 1.8,
MK-2.1, TIK-2.2, MK-2.3, TIK- 3.1,
MK-3.2, TIK-3.3, MK-3.4, TIK- 4.1,
MK-4.2, TIK-5.1, TIK-5.2, TIK- 5.3,
MK(D-1.1, TK(ID)-1.2, TIKID- 1.3,

11

Hay‘-IHO-I/ICCJ]C,Z[OBaTeHBCKaSI pa60Ta

I1K-2.1, T1K-2.2, TIK-2.3

4. O0beM DUCHMILIMHBI (MOAYJIS) B 3a4€THBIX €IMHHMIAX C YKa3aHMeM KOJIUYeCTBA aKaJleMHUYeCKHX
YacoB, BbIICJICHHBIX HA KOHTAKTHYH paldoTy o0y4almuxcs ¢ npemnogasartesneM (0 BHIAAM Yy4eOHBIX
3aHATHI) M HA CAMOCTOSATEJIbHYIO Pa00Ty 00y4YarommXxcst

Cemectp
W3 HUX 4achl Ha
. Bcero

Bun yue6Hoii paboThI NPaKTUYECKYIO

4acoB 1 2
HOJTOTOBKY

KonTakTHas padora 112 48 64
Jlexmonneie 3ausatus (JIek) 48 0 16 32




JlaGoparopusie 3anstus (JIad) 32 0 16 16

[pakTuueckue 3austus (Ip) 32 0 16 16

HMHuast KOHTaKTHas padoTa, B TOM YHCJIE: 0,25 0,25

KOHCYJIBTAINH 110 KypPCOBOH paboTe (ITPOEKTY),
KOHTpOJbHBIM paboTam (PI'P)

KOHTaKTHas paboTa Ha aTTecTalluio (caJa 3a4era,
3adeTa ¢ OIEHKOH; 3aIIiTa KypCOBOH pabOThI
(poekTa); caada KOHTPOJBHEIX padoT (PTP))

KOHTaKTHas pa60Ta Ha aTTeCTaluio B CCCCHIO

0,25 0,25
(KOHCYJIbTAIUS TIepe SK3aMCHOM U c/1avya
Yacel Ha KOHTPOJIb 30,75 4 26,75
CamocrositensHasi padora (CP) 109 56 53
O0mas TPy10eMKOCTh THCIUILIMHBI (MOIYJIsT)
qacel:| 252 108 144
3a4YeTHBIE eMHUIBI: 7 3 4

5. Copep:xxanve IMCUMIUIMHBI (MOAYJs), CTPYKTYPHMPOBAaHHOe IO pa3iejaM (TeMaM) ¢ yKa3aHHeM
OTBEJeHHOI0 HA HUX KOJIMYeCTBA aKaleMHUYeCKUX YACOB U BU/A0B Y4eOHbIX 3aHATHI
5.1. TemaTnueckuii jaaH JUCHUILUIMHBI (MOJYJIsA)

KonrakTHas pabdora (1o y4eOHBIM
3aHATHIM), Yac. Kon
& HUHIUKATOP
a
Ne Paznmensl IUCIUIIINHEL ‘E ek 113 P CP B:Z:;O’ OCTHIKEHHU
[} .
O M3 HUX Ha M3 HUX Ha W3 HUX Ha A
MpaKTu- MpaKTu- MpaKTu- KOMIICTCHIT
BCEro YECKYIO BCEro YECKYIO BCEro YECKYIO nn
nmoaro- noaro- noaro-
TOBKY TOBKY TOBKY
1. |1 pa3nen. dusnueckre OCHOBbI
MEXaHUKU
OIIK-1.1,
11 Kunemarnka noctynaTeiabHOTO 1] 2 2 9 4 10 OIIK-1.2,
Y BpallaTeJIbHOTO JIBU)KEHHS OI1K-1.3,
VK-1.1
OI1IK-1.1,
12, JluHaMuKa TOCTYNaTelIbHOTO M 1 2 2 2 6 12 OIIK-1.2,
BpAIlaTEIbHOTO ABUKECHUS OI1K-1.3,
VK-1.1
OIIK-1.1,
OI1K-1.2,
1.3. |PaboTa, MOIITHOCTh ¥ SHEPTHSI. 1 2 2 2 4 10 OTIK-1.3,
VK-1.1
OI1IK-1.1,
14, Mexanuka BPANIATENLHOTO| 4 2 2 3 8 15 OIIK-1.2,
JIBUKEHUS TBEPJIOTO TENA. OIIK-1.3,
VK-1.1
OI1IK-1.1,
N OIIK-1.2,
1.5. |®u3uka koneOaHUN U BOIH. 1 2 2 1 10 15 OIIK-1.3,
VK-1.1
2 |2 paznen. MonekynspHas
¢dbu3MKa U TepMOJMHAMHKA




OIIK-1.1,

21 OcHOBBI MOJICKYJISIPHO- 10 17 OIIK-1.2,
" |kuneTnueckoi Teopun OIlK-1.3,
YK-1.1
OIIK-1.1,
OIIK-1.2,
2.2. |OCHOBBI TEPMOJAMHAMUKH 4 10 OIK-1.3
YK-1.1
OIIK-1.1,
Craructudeckas buzuKa.
2.3. |Cratuctuueckas ¢dusuka. 10 15 OIK-1.2,
SIBiienus nepexHoca. OIIK-1.3,
YK-1.1
3. |3 paznmen. Kontponn
OIIK-1.1,
®dusznvecKkue OCHOBBI MEXaHUKH.
3.1. |MonekynspHast ~ ¢u3uKa | 4 OIK-1.2,
TepMOJIMHAMHUKa OIIK-1.3,
YK-1.1
4. |4 pa3nen. DnexkrpuyecTBo u
MarHeTU3M
OIIK-1.1,
41 DIIeKTPOCTaTHKA. 9 7 OIlK-1.2,
" |9nekTpuyeckoe nosie B BAKyyMe. OI1K-1.3,
YK-1.1
OIIK-1.1,
OnektpocTtatuka. [[poBoaHUKY U OIK-1.2
4.2. I,I[II(/)IJSIEGKTPI/IKI/I B DJICKTPHYECKOM 2 OIK-1.3
' YK-1.1
OIIK-1.1,
. OIIK-1.2,
4.3. |TTocTOSITHHBIN TOK 5 11 OIK-1.3
YK-1.1
OIIK-1.1,
OIIK-1.2,
4.4, MarauTHo€ 1oJe B BaKyyMe. 5 11 OIK-1.3
YK-1.1
OIIK-1.1,
45 JlelicTBME€ MarHUTHOTO MOJII Ha 2 7 OIIK-1.2,
" |mBMKytITMECS 3apsAIbI M TOKH. OIIK-1.3,
YK-1.1
OIIK-1.1,
. OIIK-1.2,
4.6. [MarHuTHBIE CBOMCTBA BEIIECTBA. 4 6 OITK-1.3,
YK-1.1
OIIK-1.1,
OIIK-1.2,
4.7. |2nekTpoMarHuTHasT WHIYKITUS 4 7 OIK-1.3
YK-1.1
OIIK-1.1,
48 OcHoBBI Teopuu MakcBenna s 5 7 OIlK-1.2,
" [27E€KTPOMarHuTHOTO MO OIIK-1.3,
VK-1.1
5. |5 paznmen. BonHoBas ontrka




OIIK-1.1,
OI1K-1.2,
5.1. [Uutepdepennus cBera 2 1 1 4 8 OTIK-1.3,
VK-1.1
OIlIK-1.1,
OIIK-1.2,
5.2. |dudpakuus cBeTa 2 1 1 4 8 OIIK-1.3
VK-1.1
OIlIK-1.1,
OI1IK-1.2,
5.3. |[lonspuzanus cBeta 2 1 2 4 9 OIIK-1.3
VK-1.1
6. 6 pazaen. IJeMeHTbl KBAaHTOBOM
(bU3MKK aTOMOB U MOJIEKYJI
OI1IK-1.1,
TenmoBoe H3JIy4eHHUE U  €ro OI1IK-1.2,
6.1 3aKOHBI 2 1 1 2 6 OIIK-1.3,
VK-1.1
OIIK-1.1,
OI1IK-1.2,
6.2. |KBanToBas nmpupoaa u3nyyeHus. 2 2 1 2 7 OIIK-1.3
VK-1.1
OIIK-1.1,
[lnanerapHass Mmouens arToma OIIK-1.2,
6.3. Bbopa-Pesepdopna 2 2 2 4 10 OIIK-1.3,
VK-1.1
. OI1IK-1.1,
OneMEHTBI KBAaHTOBOM
OI1IK-1.2,
6.4. |MEexXaHUKH. VYpaBHeHue 2 4 6
101 OIIK-1.3,
peauHTepa VK-1.1
OIlIK-1.1,
N OI1K-1.2,
6.5. |DnemMeHTHI AepHOI PU3NKH 2 1 2 5 OTIK-1.3
VK-1.1
7. |7 paznen. Kontpoib
ONEKTPUYECTBO M MAarHETH3M. OIIK-1.1,
71 BonnoBast omrtuka. OIeMEHTHI 27 OIIK-1.2,
""" |kBaHTOBOM (DU3HMKH, ATOMOB U OI1K-1.3,
MOJIEKYIJL. YK-1.1
5.1. JIexknun
Ne | HammenoBaHue pazzaena .
. HauMmeHnoBaHme 1 KpaTKoe COoepKaHHE JCKIUI
pasn Y TEMBI JIEKIIAN
KuneMaTtuka mocTynaTenbHOTO | BPAIAaTEIbHOTO JBHKEHUS
[Ipeamer kuHematuku. Cuctembl oTcuéra. CrmocoObl 3aJaHus JABUKCHUS
Kunematuka .
MaTepuanbHOW Touku. CpeaHue, MTHOBEHHBIE CKOPOCTH W YCKOPEHHUS.
MOCTYNAaTeNLHOTO | .
1 HopmanbHoe u TaHrenmuanbHoe yckopeHus. Kiaccuduxanus nBHKeHUI
BpaIlaTeIbHOTO . ..
MaTepuaibHOU Touku. Kunemaruka abcomoTHO TBEpAOTO Tena. CBsA3b MEXKIY
ABIDKCHHA JTUHCHHBIMU ¥ YTJIOBBIMU XapaKTEPUCTHKAMH TeJia IPH €r0 BPANCHHH.
JInHaMHKa JluHamuKa MOCTYNMaTeIbHOTO U BPAIaTeIbHOTO JBUKCHHUS
2 nocrynarensHoro u - |OCHOBHOE ypaBHEHUE IUHAMUKHA MOCTYIATEILHOTO IBIDKEHUS.
BpAIIaTeIbHOTO [TpeoOpazoBanus ["anunes. MexaHMueCKUi IPUHIIAIT OTHOCUTEIEHOCTH.




JABHKCHU A

Cucrema MarepHalbHbIX TOYEK. 3aKOH COXpaHEHHs uMIyibca. LleHTp macc.
VYpaBHeHUEe NBWXKEHUS IIEHTpa Macc. [[BMKeHue Tella MepeMEHHOW MaccChl.
rpaBI/ITaL[I/IOHHOe moje 3eMIIH. I[BI/I)KGHI/IC TCJI B TpaBUTAIUOHHOM IIOJIC
3eminu. HeBecomocTs. Cumna TpeHUs U yIPYrOCTH

PaGoTa, MOIIHOCTE 1
SHEPIHL.

PaGota, MOLITHOCTD U HEPTHUSL.

PabGora mocTossHHON W TiepeMeHHON cwibl. MomrHocTh. Kunernueckas
sHeprusi. Teopema 00 M3MEHEHUU KMHETUYECKOM sHeprun. KoHcepBaTuBHbBIE
Y HEKOHCcepBaTuBHbBIE CUIIbL. [loTeHInanbHas sueprusi. CBsi3b MEXAYy CUIION U
SHEpPTruey MOTEeHUUaIbHOro nojs. Ilpumepsl HaXOXIAEHUS NOTEHLHMATBHOU
SHEPIUH.

3aKOH COXpaHEHUsI MEXaHUYECKON YHEPTUU.

MexaHuka
BpaIaTeJIbHOTO
JIBIDKCHHSI TBEPJIOTO
Tena.

MexaHuKa BpalaTeabHOr0 ABUKEHUS TBEPAOrO Tea.

JluHaMMKa MMOCTYNATEIbHOTO JBIKEHHS TBEPAOTO Tena. MOMEHT uMITyIbca.
MowmeHT cuiibl.  OCHOBHOE ypaBHEHHME AMHAMUKH BpaIlaTeIbHOIO IBUKEHUS
OTHOCHUTEJIBHO TOYKH. 3aKOH COXpPaHEHHMsI MOMEHTa uMIyiabca. MOMEHT
uHepuuu. Teopema Illreiinepa. IlpaBuno amgutuBHOCTH. OCHOBHOE
YPaBHEHHE  JMHAMHUKM  BpALIATE€IbHOIO  JBMXKEHUS  OTHOCHUTEJIBHO
HENoABMKHOM ocu. Pacuér momenToB MHepumu. Kunetndeckas sHeprus
Bpalaroierocs reia. Pabora cuibl npu BpaleH|H Tell

dusuka xkosiebanuii u
BOJIH.

®usuka kojaebaHu U BOJTH

CBOOOHBIC TAPMOHMYECKHE KOJIeOaHUs M MX XapakTepucTHku. CIIoKeHHE
OJIMHAKOBO HAIMPABJICHHBIX M B3aUMHOIEPIEHAUKYIISIPHBIX FapMOHUYECKHUX
kosnebanuii. uddepeHnmansaoe ypaBHEHHE TapMOHUYCCKUX KOJIeOaHUH U
€ro  pelieHue. DHeprus rapMoHHMUYecKux konebanuil. [Ipoctbie
KojeOaTenbHble CUCTEMBbl (MPYKUHHBIM, MaTeMaTHUYECKUd U (PU3UUECKU
MasiTHUKM). 3aTyxawmoliue rapMoHudeckue kojebanua. Koaddumment
3aTyxaHus W JIorapu(MUYECKUN JIEKPEeMEHT 3aTyXaHus. BBIHYXIeHHBIC
kosnebOanus. Pesonanc. Pacmpoctpanenue konebaHuii B ympyroi cpene.
YpaBHEeHHE IIIIOCKOM BOJIHBL. BonHOBOE ypaBHeHue. BolHOBOW IepeHOC
SHEPIUU U €ro XapaKTePUCTUKU: MOTOK, IUIOTHOCTh MOTOKA, HHTEHCUBHOCTb.
@a3zoBasi U TPyYIIOBasi CKOPOCTH BOJIH. VIHTepdepeHLus yHnpyrux BOJIH.
Crosiune BOJHBI.

OCHOBBI MOJIEKYJISIPHO-
KUHETHUYECKOU TeOpUn

OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOM TEOPHUHN.

CratuctTuueckuii 1 TepMOJAMHAMUYECKUN METOAbl MccienaoBaHus. Macca u
pa3Mep Moiekyn. TepmonnHamudeckas cuctema. TemnepaTtypa. MneanbHblii
ra3. 3akoH boins-Mapuorra. 3akon ['eif-Jlroccaka, 3akon Illapns. 3akon
ABorazgpo. YpaBHEHUE COCTOSHHS UACAIBHOrO raza. OCHOBHOE ypaBHEHHE
MOJIEKYJISIPHO-KUHETUYECKONH  TEOpHUM  MJeanbHbIX  ra3oB.  CpenHss
KBaJlpaTU4Hasl CKOPOCTb MOJIEKYJ HMJA€aJbHOrO rasa. 3akoH bosibiMaHa o
PaBHOMEpPHOM pacHpe/leIeHMH 3HEPruu IO CTENEHAM CBOOOJIbI (3aKOH
paBHOpacnpeneneHus). 3akoH Jlansrona. Ypasuenue Ban -nep-Baanbsca

OCHOBBI TEPMOJMHAMUKHU

OCHOBBI TEpPMOJMHAMUKHI

Buytpennsas sneprus. Pabora mieanbHOro rasza nmpu HM3MEHEHHHM OOBEMA.
Pa6ora rasa B nzomnpoueccax. Ilepsoe Hauano Tepmoannamukiu. [Ipumenenue
[IEpBOr0 Hayaja TEPMOJMHAMUKM K H300poleccaM. TemIo€éMKoCTb.
AnunabaTudeckuid mporuecce, ypaBHenne, kodddurment I[lyaccona. Kpyrosoit
nporecc (mukn). KITJ nukna. Bropoe Hauano tepmoguHamuku. [Tonsrue o6
oOpatuMbIx u HeoOpaTumbix mporeccax. [ukn Kapuo. KIIJ[ mukna Kapho.
HepaBenctBo Kiaysmyca. Ourponusa. H3mMeHeHMe SHTponuu  Ipu
M30TIpOIIeccax C WACATBHBIM Ta30M. [-S- amarpamma. Jloka3aTteinbCTBO
teopembl Kapno. TepMoanHamMuueckass BEPOSITHOCTb COCTOSIHUSI CHUCTEMBI
(ctatuctraeckuii Bec). TpeThbe HavaIo




TepMoarHaMUKU. Teopema HepHcra.

Craructuueckas Gpusmka.
Cratuctudeckas pusmka.
SIByieHus epeHoca.

Craructuueckas ¢pusuka. SBieHus nepeHoca.
IlonsATHEe O CTaTUCTHYECKOM pacupeneineHun. Pacnpenenenne Makcsena.
Pacnpenenenue bonbpimana. bapomerpuueckas gpopmyia.
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DNEeKTpOCTaTHKA.
DJEeKTpUYECKOe I10JIE B
BaKyyMe.

DneKTpocTaTHKa. DIEKTPUUYECKOE 10JI€ B BAKYyMe.

DNEeKTPUUECKUN 3apsA U €ro CBOMCTBA. 3aKOH COXPAaHEHUS JIEKTPUUYECKOIO
3apana.  Bs3auMmopeiicTBuEe 3JIEKTPUYECKUX 3apsiioB B BakKyyMme. 3aKOH
Kynona. Dnexrpocratuyeckoe nosie. HanpspkeHHocTh 1mosisi. CUIoBbie TUMHUU
ANeKTpUuYeckoro nojsi. ['paduueckoe mpencraBieHHE 3JIEKTPOCTATUYECKUX
nosieli.  IloTok BekTOpa HaNpPsSPKEHHOCTH U UHIYKIMH 3JIEKTPOCTaTHYECKOIO
nomsi.  Teopema Octporpanckoro-I'aycca. PabGora cunm  mons  mpu
nepemenieHun 3apsana. Lupkynsuus Bexkropa E. Ilorenuman. IloreHuman
MOJISI CUCTEMBbl TOYEYHBIX 3apsiioB. CBA3b MEXAY HANPsHKEHHOCTHIO
ANEKTPUYECKOTO IOl U MOTEHLUAIOM. DKBUIIOTEHLUATIbHbIE TTIOBEPXHOCTH.
Pacuer snekTpocTaTMUECKOro TMOJs, CO3JAHHOTO 3apsHKEHHOM HUTBIO
(mpuHuun cynepno3unuu). [lpumenenue teopemsl Octporpajckoro-I'aycca k
pacuéry noss
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DIIeKTpOCTaTHKA.
IIpoBogHUKY U
JIURJICKTPUKHU B

AIEKTPUUYECKOM TIOJIE.

OnektpocTaTuka. [[pOBOIHUKY U AUAIIEKTPUKH B JIEKTPUUECKOM IIOJIE.
Onektpuueckuil aunonb. llone nunons. Jlumons BO BHEIIHEM IIOJE.
Huoanexrpuku. [lonsipusanus audnekTpukoB. OObEMHBIE U TTOBEPXHOCTHBIC
CBSA3aHHbIE 3apsbl. Bexkrop MOJISIpU3ALU Y. Jusnexrpuueckas
BOCIIPUUMYHUBOCTG. J{MAJIEKTPUK BO BHEIIHEM 3JIEKTPUUYECKOM ToJie. Bektop
3JEKTPUYECKOTO CMelleHUs Jlu3neKkTpuyeckas ITPOHMUIIAeMOCTh. Teopema
l'aycca mst BexktopoB E, D, P. CBsizb Mexny CBOOOJHBIMH U CBSI3aHHBIMU
3apsaamMu. YCIOBUSL Ha TpaHUIE JBYX JUAIEKTPUKOB. [Ibe3odddext.
[IpoBOmHMK B 3JEKTPOCTATHUECKOM TMOJIe. DJEKTpUueckas EMKOCTh
npoBoAHuka (DnekrpoeMkocTh). Pacuer snektpoéMkoctu. B3anmuas
émkoctb. KonneHcaropsl. IlapajuienpHOe COEIMHEHHE KOHJAEHCATOPOB.
[locnenoBarenpbHOE COEOUMHEHHWE KOHAEHCATOPOB. ODHEPIUsl U IUIOTHOCTh
SHEPTUM  DJIeKTpocTaTUueckoro Tmoyst. Cuna TpUTSIKEHUS  OOKIIAI0K
KOHJIeHcaTopa. PaboTa sleKTpUYecKuX CUJI MO0 U3MEHEHHUI0 KOH(PUTypaluu
KOHJIEHCATOopA.
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ITocTOSHHEIN TOK

IToCTOSTHHBIN 2IIEKTPUYECKHUN TOK

DNEKTPUUYECKU TOK, CHJIa U IUNIOTHOCTh TOKA. 3akoH OMa Juisl OTHOPOAHOTO
yudactka nenu. ConpoTuBieHNE U TPOBOAUMOCTh MTPOBOAHUKA. 3aBUCUMOCTh
COIIPOTHBIIEHUS MPOBOJHUKA OT TemnepaTypsl. CBEpXNpOBOIMMOCTb. 3aKOH
Owma B muddepenmuanpaon popme. Pabota m MOIITHOCTH TOKA. 3akoH J[>KOy s
— Jlenna. Temnnosoe nelictBue Toka. CtopoHHMe cuibl. Hanpsbkenue u
anextpoaBrwkymas cuia (3JC). 3akon Oma Jyisi HEOTHOPOIHOTO ydacTKa
Lenu B MHTErpanbHOM U nuddepeHranbHoil popme (0000IIeHHBIN 3aKOH
Owma). Ilenu ¢ ucrounukoM Toka. Pa3BeTBienHble nenu, npasuia Kupxroda.
BbIBOI OCHOBHBIX 3aKOHOB JIEKTPUYECKOTO TOKA B KJIACCUYECKOW TEOpUU
AJEKTPOIPOBOTHOCTH METAJIIIOB.
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MarguTtHoe 110J€e B
BAKYyME.

MarsuTtHoe 1nosie B BaKyyMe.

MaruuTtHoe 1noJie U ero xapakrepuctuku. 3akoH buo-Casapa-Jlamnaca u ero
IIPUMEHEHHE K PacyeTy MarHUTHOIO NoJsA. MarHuTHoe MoJsie IBUKYILIErocs
sapsana. Lupkynsanus BekTopa B ~ MarauTHOro mosis B




BaKy'YMe. MaFHI/ITHBIC IIoJI1 COJICHOMJa H TOpOI/II[a.
MarHuTHoM nHAyKuu. Teopema [Naycca mis moys B ™.

ITorok BekTOpa
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JleiicTBEe MarHUTHOTO
TIOJIS Ha IBMOKYIITUECS
3apsibl ¥ TOKH.

JleficTBre MarHUTHOTO TOJI HA JBUKYIIHUECS 3apsiabl U TOKU

3akoH Awmmnepa. BzaumopeicTBue napaUieNbHBIX TOKOB. JleicTBue
MarHuTHOTO ToJi1 Ha ABWXKymuics 3apsia. Cuna Jlopenuna. J[Brkenue
3apsSOHKEHHBIX YaCTUIl B MATHUTHOM TOJIe. Y CKOPUTEH 3apsyKEHHBIX YaCTHII.
Dddext Xomra. PaboTta mo nepeMenieHuo MpoBOIHUKA U KOHTYpa C TOKOM B
MarHMuTHOM TIOJI€.
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MaruuTHEIE CBOVICTBA
BEIIECTBA.

MaruuTHbIE CBOMCTBA BEILECTBA.

Hamarunuennocts. HanpsskeHHOCTh MAarHUTHOTO 1OJIS. Y CJIOBUS HA TPaHULE
pasznmena AByx MarHeTHKoB. Kraccudukamuss MarHeTHKOB. MarHUTHBIN
TUCTEPE3UC
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DNeKTpOMarHuTHas
WHIYKIUS

OneKTpOMaruuTHas UHIYKIHS.

OneiTel @apazes. SBneHus snekTpomMariuTHol uHykuuu. [lpasuio Jlenua.
3akon dapanes. Bpamenue pamku B MAarHUTHOM T1oJie. BuxpeBbie Toku (TOKH
®yko). UaayktuBHOCTH KOHTYpa. CamouHyKus. TOKM IpU pa3MbIKaHUU U
3aMbplkaHMM 1enu. Bzaumuas wunaykuus. Tpanchopmatopbl. DHeprus
MarHMTHOI'O TOJIS
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OcHOBBI TEOpPUH
MakcBenia misd
AIEKTPOMATHUTHOTO
1OJIS

OcHoBbI TeOprH MakcBeInia IS 3JIEKTPOMAarHUTHOTO TIOJIst

Buxpeoe anektpuyeckoe nose. Tok cMmenienus. YpaBHeHus Makcsenna ais
AJIEKTPOMArHUTHOTO TIOJII B WHTETrpasibHOM (popme. CBOHCTBA BEKTOPHBIX
noneid. YpaBHeHuss MakcBemia AN DJIEKTPOMArHUTHOTO  MOJSL B
g hepeHIHATBLHOMI dbopwme. JuddepennmansHoe ypaBHEHUE
AJIEKTPOMArHUTHON BOJIHBI. DHEPTUsl K UMITYJIbC AIEKTPOMATHUTHON BOJIHBI.
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WnTepdepennus ceera

WnTepdepennus creta

[Ipenmer BomHOBO# ontuku. MaTepdepenuns csera. KorepeHTHble U
MOHOXPOMATHYECKHE BOJHBI. YCIOBUE MakCMMyMa H© MHHUMyMa
untepdepenimu. OnTuyeckas pa3HOCTh X0j1a BOJH. MeTonbl HaOIt0AeHHS
uHTeppepenu. Murepdpepennns B TOHKUX IuieHKax. VHTepdepeHiys Ha
xinHe. Konbima Hetotona. [lpumMenenust siBneHuss MHTEp(EpeHIIUH CBETA.
Wntepdepomerp Kamena. Murepdepomerp Panes. Uureppepomerp Puso.
HNutepdepomerp Maiikenscona. Unartepdepomerp Dabpu — Ilepo.
[IpocBeTiieHHE ONTUKH.
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Judpakuus csera

Hudpakius ceeta

Judpakius cBeta (OCHOBHBIE TMOHATHA M ompeneneHus). [IpuHuun
l'totirenca-®Openens. Meton 300 @Openensa. Hudpaxuus OPpeHens ot
npocredmmx nperpan. Jdudpaxkuus @Ppaynropepa Ha oxHOM Imenu.
Hudpakus @paynropepa Ha aByx wmensx. Judpakuus or N 1meneit
(mudpakunoHHas pemerka). Paspemiaromiasi crmocoOHOCTh CHEKTPaIbHOTO
npudopa. Kpurepuii Penes. Jludpakuust Ha mpoCTpaHCTBEHHBIX PEIIETKAX.
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[Tonsipuzanus ceera

[Tonspuszanusa ceera

EcrectBeHHblli W mosisspu3oBaHHbIM  cBeT. [lonspusanuss cBera mpu
OTPAXKEHUW W TPEIOMJIIEHWHM HA TpaHUIE JBYX IUAJIEKTPUKOB. JIBOMHOE
nyudenpenomiienue. l[lonaspu3zallMOHHBIE TPU3Mbl W MOJISPOUIBL. AHANIHU3
MOJSIPU30BAaHHOTO  CcBeTa. VICKycCTBEHHass ONTHYECKash aHU30TPOIHS.
Bpaienue miockocT noJsipu3aum.
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TennoBoe u3iydeHue u
€r0 3aKOHBI

TennoBoe U3iIy4eHue 1 ero 3aKOHbI

TemoBoe M3mydyeHUe U €ro XapakTepUCTUKU. DHEPreTUYeCcKasi CBETUMOCTD,
CHEKTpajbHas IUIOTHOCTh 3HEPreTUYECKOM CBETHMMOCTH, CIIEKT "pajbHAs
MOTJIOIATeNIbHAS CIIOCOOHOCTh, a0COIIOTHO uepHoe Teno. 3akoH Kupxroda.
3akonbl Credpana — bonbiMana u cmemnieHusi Buna. @opmyna Panes —
Jxunca. @opmyna [lnanka. Csa3b popmynsl [Inanka




C KIIaCCHYCCKHMU 3aKOHaMH TCIIJIOBOTO Onrtuueckast

IMUPOMETPU. TemmoBeIe HCTOYHUKHU CBETA

U3JIy4CHUS.
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KBanroBas npupona
W3JIy4EHHUS.

KBanToBas mpupoaa u3mydeHus.

dotordext. 3akonbl BHeNTHETO hoTodPdekTa. YpaBHEeHHe DUHIITSHHA 15
BHemHero ¢ortoadpdekra. [Ipumenenne dororddexra. Macca U UMIyIbC
dotona. [laBnenue ceera. D dexkt Komnrona
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[Inanerapnas moxeinb
atoma bopa-Pezepdopna

[Tnanerapnas monens atroma bopa-Pesepdopna

OtkpelTHE JenuMocTH aroma. Mogenu aroma. 3aKOHOMEPHOCTH B
nuHenyaTeix crnekrpax. OmbiTr Pesepdopna m bopa. Iloctymater bopa.
OnbiTHOE mNOATBEpkAeHUE mocTynaTtoB bopa. Onbir ®panka u [epua.
CkopocTb U paguyc OpOHUTHI DJIEKTPOHA B BOJOPOAOIOJOOHBIX aTOMaXx.
DHeprus MEeKTpoHa B BOJOPOI0NI0I00HBIX aToMax. CHEeKTp aToMa BOIOpo/Ia.
JocronHcTBa 1 HegocTaTKU Teopun bopa
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DIeMeHTHI KBAHTOBOU
MEXaHUKH. Y paBHCHHE
[lIpenunrepa

DJIeMEHTHI KBaHTOBOU MexaHuKH. Y paBHenue lllpenunrepa
KopmnyckynisipHO-BOJIHOBOM  JyalM3M  CBOWMCTB  BemiecTBa. HekoTopeie
cBoiictBa BoiH ae bpoinsa. CooTHomeHue HeonpeaeneHHocTed. BoaHoBas
dbyHKIMS U ee cTatucTudeckuii cmpicn. YpasHenue lpenunrepa. YpaBHeHue
[penunrepa nans CTalMOHAPHBIX COCTOSHUH. JIBukeHue CcBOOOAHOMN
yacTulpl. [IpMHIMO NPUYMHHOCTM B KBAaHTOBOM MexaHuke. Yactuma B
OJTHOMEPHOH TPSIMOYTOJIbHOH "TOTEHIMAIBHON sMe" C OCCKOHEYHO
BbICOKMMHU '"cTeHkaMu". IIpoxokaeHue yacTulbl CKBO3b IMOTEHIUATbHBIN
O6aprep. TynHenbHbI 3¢ (dekt. JIMHEHHBI TapMOHUYECKHA OCIIIUISITOP B
KBaHTOBOM MeXaHHUKE. ATOM BOJIOPOJa B KBAHTOBOU MEXaHUKE
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DneMEeHTHI SAepHOH
bu3uKu

DJeMEeHTHI SIepHON PU3UKU

Pasmep, coctaB m 3apsa aToMHOro szapa. MaccoBoe M 3apsI0BO€ 4YHCIIA.
Jedext maccsl ¥ 3Heprus cBs3u sipa. CuH s1pa U €ro MarHUTHBIA MOMEHT.
SAnepueie cunbl. Mogenn sgpa. PaguoakTuBHOE M3Iy4eHHME U €rO BHJBL
3aKOoH paJMoaKTUBHOrO pacnazaa. IlpaBwia cmerieHus. 3aKOHOMEPHOCTH
a-pacnana. P-Pacman. Hedftpuno. I'amMma-usznmydyeHune M €ro CBOMCTBA.
Pe3onancuoe mornomenue g-uznydeHus (ddpdext MéccOayspa). Metoabt
HaOJI0IEHUS U PETUCTPALMM PAAUOAKTUBHBIX U3JTydeHUN U YacTULL. SIiepHble
pEaKInu U uX OCHOBHBIC THITBL. [To3uTpoH. b+-Pacnan. DnekTpoHHBII 3axXBar.
OtkpelTHEe HEUTpOHA. SInEpHBIE peakuuu MOoA JEHCTBUEM HEWTPOHOB.
Peakuna nenenus sgpa. Llennas peaknus nenenus. Ilonstue o suepHOM
sHepreTuke. Peakuums cuHTe3a aroMHbIX szep. IIpobnema ympaBiseMbIx
TEPMOSJIEPHBIX peakiuil. TUIbl B3aUMOJIECHCTBUI 3JIEMEHTAPHBIX YACTHII

5.2. IlpakTuyeckue 3aHsATUs

HanmenoBaHue pa3aciia

pJ::n M TeMBI IPAKTHECKAX HanmenoBanue u coaep:kaHue NPaKTUYECKUX 3aHATHN
3aHATUN
KunemaTtuka KunemaTnka nocrynaresbHOro 1 BpamaTeabHOTO IBUKEHUS
1 [IOCTYIIAaTeIbHOrO U |Pemenue 3amay o teme: paBHOMEPHOE U HEPABHOMEPHOE MPAMOIUHEHHOE
BpalIaTeIbHOTO nBrKeHHe. [IBukeHne mo 0amimcTHYeCKON TPaeKTOPHH.
JIBUKECHHUS
JlnHaMuKa mOCTyNnaTeNbHOTO ¥ BPAIATEIbHOIO JIBUKEHUS
JnHamuka Pewrenue 3anau : 3akonsl HeroTOHA, CHIla TAKECTH, BEC TEII, CUIA YIIPYTOCTH,
) MOCTYMATEIbHOTO U |CHJIbI  TpeHus. Mmmynbc. 3aKkOH COXpaHEHHMs WMIIyJIbca. Y PaBHEHHE
BpalIaTeIbHOTO JIBUKEHMSI Tela IEPEMEHHOM Macchl. 3aKOH BCEMHPHOIO TATOTEHUS.
JIBHKEHHS I'paButanimonnoe nose. Kocmuueckue ckopoctu. HennepunanbHbe CUCTEMBI
OTCYeTa.
3 Pabota, momHocts 1 [PaboTa, MOIITHOCTE ¥ YHEPTHSI.

SHEprusl.




Pemenne 3amau: DOwueprusi, pabora, MoIHOCTh. KuHeTndeckas u
MOTEHIIMAIbHAS JHEPTrUU. 3aKOH COXpaHEHUsi JSHepruu. [’paduueckoe
MIPEJICTABJICHHUE YHEPTUU. Y Jap aOCOTIOTHO YIIPYTUX M HEYIPYTUX TETl.

Mexanuka BpamaTCJIbHOIO ABMXKCHUSA TBCPAOTO TCIa

Mexanuka Pemrenne 3amay: MOMEHT CHIJIbI, MOMEHT HMITYJIbCAa, MOMEHT HWHEPLUHU.
BpaILaTEIbHOIO OcHOBHOE ypaBHEHME AMHAMUKH BpAIIATEIbHOIO JABM)KEHUS TBEPIOrO TEIa.
4 newxkenns TBepgoro  [Teopema Ilreiinepa. Pabora nmpu Bpamarensnom apmkenun. Kunernueckas
Tena. SHEPrus BpalAIOUIErocs Tejaa. MOMEHT UMITYJIbCa U 3aKOH €r0 COXPAHEHUS.
®dusuka kojaeOaHul U BOJTH
. Pemenue 3amau: ['apMonmueckue koieOaHus. [[MHaAMHUKa rapMOHUYECKHUX
5 DusnKa Koneoammii 1 kojeOanuii. I[lpyKWHHBIN, MaTeMaTHYECKHMH ¥ (U3UYECKUH MaSTHHKH.
BOJIH. DHeprusi rapMOHUYECKOro  kojeOanusi. CrokeHHe TapMOHHYECKUX
KoseOaHuil. 3aTyxaroue U BEIHYKICHHbIE KOJIeOaHMsl.
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON TEOpUHN
6 OcroBsl MOICKYJIAPHO™ | peyyienpe 3amau: MneanbHsiii ras. VYpaBHEHHE COCTOSIHMS UECATBHOTO rasa.
KHHCTHHCCKOM TCOPHI |y poppoe YpaBHEHUE MOJIEKYJIAPHO-KUHETUUECKOU TEOPHH.
OCHOBBI TEpPMOAMHAMUKHI
Pemenue 3ana4: 3akoH paBHOMEPHOT'O pacCIpeIeICHUs SHEPTUH 110 CTETIEHAM
cB0OoabI MoJiekyIl. TerioTa, pabota u BHyTpeHHss sHeprus. [lepBoe Havano
TePMOIUHAMUKHU. TeIrI0eMKOCTh ra30B. AMuabaTHEIN mpolecc. YpaBHEHHE
7 |OcHOBBI TEPMOAMHAMHUKHU Maii
ariepa. YpasHenue Ilyaccona. Ilomurponmueckue mnpoueccel. Bropoe
Hayajo TEpPMOAMHAMMUKHU. OHTpONUs B TepMmoauHamuke. HepaBeHcTBO
Kiay3nyca. LHukn Kapuo. KII/ TenioBsix aBurarenei.
Cratuctuueckas pusuka. SIBneHus nepeHoca.
Cratuctuueckas ¢usuka. |Penenue 3anau:llonstue 0 CTaTUCTUYECKOM pacupeeseHuH.
8 [Craructuueckas ¢usuka. |Pacnpenenenue MakcBemia. Pacnipenenenue bonbiivana. bapomerpuueckas
SBnenus nepeHoca.  |popmyia.
DneKTpOCTaTHKA. DIEKTPUUYECKOE I0JIE B BAKYyME.
DNEeKTpOCTaTHKA. Pemenue 3agau: 3akoH Kynona. HanpsskeHHOCTh 3J€KTPUUECKOTO IMOJIS.
10 | Dnexrpuueckoe mone B |Teopema ['aycca. Pabora cunm snexrpuueckoro moisi. [loreHmman. CBsize
BaKyyMe. MEXIY HaIpsHDKEHHOCTBIO MOJSI M MOTEHUHMANoM. JIMANEeKTpUKH U Ipo-
BOAHMKM B DJEKTPUYECKOM Iosie. EMKOCTP MNpOBOJHMKA. OHEprus
AIEKTPUYECKOTO TIOJISL.
IToCTOSTHHBIN 2IIEKTPUYECKHUN TOK
Pemenne 3amau: Cuna toka. IImotHocts TOka. OJIC. ComporuneHue
12 ITOCTOSIHHBIN TOK MPOBOAHUKOB. 3akoHbI OMa B nuddepeHnaibHol U HHTErpaibHOu (popme.
Pabora u momHocTh Toka. 3akoH J[xoyns-Jlenua. IlpaBuna Kupxroda s
Pa3BETBJICHHBIX IIENEH.
MarauTHOe 1oJie B BaKyyMe.
MaruutHoe nofie B |Pemenue 3anau: Oneit Opcrena. MarautHoe mnosne. MarHUTHBIE MOMEHT
13 BaKyyMe. MaruuTtHas wuHAayknus. 3akoH bwuo-Capapa-Jlammaca. Ilone mnpsmoro u
KpyroBOr'0 TOKOB. 3aKOH IOJHOIO TOKa.
JlelicTBre MarHUTHOT'O MOJISL HA IBUKYILIUECS 3apsiibl U TOKH
. Pemenne 3amau: 3akon Ammnepa. Cuna JlopeHua. [[BuxeHHe 3apsuKEHHBIX
JIeHCTBIE MATHUTHOTO YacTHUI] B MAarHUTHOM TioJie. Pamka ¢ TOkOM B MarHUTHOM ToJjie. MarHuTHbII
14 | mnons Ha ABMXKYIIHECS
notok. Pabota, coBepiiaemas mpH nepemMelieHnd MPOBOJAHHMKA C TO-KOM B
3apAJIbT M TOKH. MartuTHoM noje. Teopema ['aycca 111 MarHUTHOTO IOTOKA.
16 DMeKTpOMArHUTHAS DneKTpOMarHuTHas MHIYKIIHS.




WHTYKITAS

Pemenne 3agau: 3akoH snexTpoMarHUTHOM mHAykuunn ®apanes. IIpasuiio
Jlena. Camoumnaykuusi. BuxpeBbie TOku. WHAYKTUBHOCTH KOHTYpA.
B3aunmnas nanykuus. Tpancopmarop. DHeprust MAarHUTHOTO TIOJIS.

Wutepdepennms cBeta

Pemenne 3amau: I[loHATHE O KOPHYCKYJSIPHO-BOJIHOBOM  JAyajU3Me.
18 | Unrepdepennus ceera [Korepentnsie BonHbl. MHTEepdepenuus. YcioBue MakCUMyMa U MUHMMYMa
untepdepenun. Murepdpepenuus B ToHkuxX mieHkax. Kombia HproToHa.
[Tpumenenus naTepdepeHIUn.
Judpaxuus ceera
Pemenue 3anau: [Mpunnun I'roiireaca-Openens. 3oub Openens. Judpakius
19 Hudpakuus ceera  |PpeHens Ha KpyrjaoM oTBepcTud M aucke. Judpakuus ®paynrodepa Ha
mienu. Judpakunonnas pemerka. Pa3pemaromas cnocoOHOCTh ONTHUECKUX
npuOOpOB.
[Tonsipusanus ceera
Pemenne 3amau: EcTecTBEeHHBIN M NOJIIPU30BaHHBIM CBET. 3aKoH Mairoca.
20 Tomipusanms ceera 3akon bproctepa. JIBoitHoe myuenpenomienue. Ddpdext Keppa. Bpamenue
MJIOCKOCTH MOJISPU3ALIUH.
TennoBoe U3Iy4eHue U ero 3aKOHbI
21 Temnosoe usnyuenue u |Pemenne 3anau: XapakTepuCTUKH TEILIOBOro u3aydeHus. 3akon Kupxroda.
€ro 3aKOHBI 3akon Credana-bonpimana. 3akoH cmemenuss Buna.  ®opmyna
Panes-Jlxxunca. @opmyia [Lanka.
KBanToBast mpupoa n3mydeHus.
Pemenune 3ana4: 3akonsl BHemHero ¢porosddexra. YpaBHeHue DWHIITEHHA
22 KBanToBas npupoza st poroadpdexra. [Tpumenenne poroaddexra. Macca u umiryibe HoToHA.
A - JHasnenue cBeta. D dexkr KoMnToHna u ero sanemeHTapHas TEOpusi.
[Tnanerapnas monens atoma bopa-Pesepdopna
23 IInanerapuas mozeis Pemenne 3amau: @opmyna banbmepa-Punbepra. [loctynarer bopa. OnbiTbl

atroma bopa-Pesepdopna

®panka u ['epua. Cniexktp aroma Bojopoaa mo bopy.

5.3. JJaboparopHbie pabOTHI

HanmenoBaHue pa3aciia

pj::ﬂ Y T€MBI JIJA0OPATOPHBIX HaumenoBanue u conepkanue 1a00paTOpHBIX padoT
pabot
Kunemaruka KunemaTuka noctynarenbHOr0 U BpalaTeIbHOTO IBHKCHUS
1 nocrynarensHoro u |OmpeneneHue oObema HUIMHAPA MPU TOMOIIH TAHTEHITUPKYIIS
BpaIaTeJIbHOTO
JBIDKEHUSA
Jnaamuka JlnHaMuKa moCTynaTeIbHOTO U BPAIaTeIbHOTO JBUYKEHUS
5 noctynarensHoro u  (OmpeneneHue  YCKOpPEHHMsT  CBOOOJHOTO — TaJeHUs  MpU  TOMOIIHU
BpaIaTeJIbHOTO MaTEeMaTHYEeCKOr0 MasTHHKA
IBIDKEHUSA
Pa60Ta, MOIIITHOCTh U Pa60Ta, MOIITHOCTH U SHEPIrH-.
3 SHEpPIusl. OrnpeseneHre MOMEHTA UHEPIIMU C TIOMOIIBbIO MasiTHUKa MakcBesia
Mexanuka MexaHuKa BpaniaTeIbHOTO IBIKEHUSI TBEPIOTO Tela
4 BpaIaTeJIbHOTO N3yuenne 0CHOBHOTO YpaBHEHHsI TMHAMHUKHU BPAIaTeIbHOTO JIBHKCHHS
JBUKEHHS TBEPAOTO
Tena.
. dusrka KojaeOaHui 1 BOJIH
®du3uka KojacOaHul 1
5 N3yuenne pu3nyeckoro MasTHUKa
BOJIH.
OCHOBEI MOJIEKYIAPHO- OCHOBBI MOJ‘IeKYJ'ISIpHO-KHHGTFHGCKOﬁUTeOpHH. §
6 Ornpezenenne yHUBEpCaIbHOM Ia30BOM MOCTOSTHHOM U IJIOTHOCTH

KMHETUYECKOU TEOpUH




BO3/1yXa B IOMCIUICHUH.

OCHOBEI TEPMOIUHAMUKN

7 |OCHOBBI TEPMOJIMHAMHUKHU .
pMoa Omnpenenenne OTHOLIEHHS TEIUIOEMKOCTEN BO31yXa
Craructuueckas pusuka. SIBneHus nepeHoca.
Cratuctuueckas ¢usuka. |Onpenenenne Kodp@HUIMEHTa BS3KOCTH M CpelHEH MIUHBI CBOOOIHOTO
8 |Craructuueckas ¢usuka. [mpodera MoOJICKyJI BO3ayXa
SIBrenus nepeHoca.
DJIEKTPOCTATHKA. DneKTpocTaTHKa. DIEKTPUIECKOE I10JI€ B BAKyyMe.
10 | Dnexrpuueckoe moje B
BaKyyMe. ['paduueckoe npeacTaBiIeHNUE IEKTPOCTATUIECKOTO OIS
IToCTOSIHHBIN 2TEKTPUYECKUN TOK
. HccnenoBanue 3aBUCMMOCTH MOIIHOCTH, BBIJIEISIEMOMN B LIENH ITOCTOSHHOTO
12 [TocTosiHHBIHM TOK .
TOKa, U KOd(p(UIMEHTa MOJE3HOr0 ACWCTBUS MCTOUYHHMKA OT CUJIBI TOKa U
BHEIIHETO COIIPOTUBIICHMS.
MarauTHoe 1oJie B BAKyyMe.
MaruuTHO€ noJie B . .
13 Omnpenenenue roOpu30HTAIBLHON COCTABISAIONICH HAMPS>KEHHOCTH MAarHUTHOTO
BaKyyMe.
Yy 110Jis1 3eMJIM IIPY OMOIIM TaHT'€HC-TAJIbBAHOMETPA.
JleiictBue MaruutHoro |/leiCTBME MarHUTHOTO I10JIS Ha JBMXKYLIMECS 3aps/bl U TOKau
14 MOJISI Ha JIBHDKYIIIHECS N3ydyeHne MarHuTHOrO MoJIa COJICHOU 1A C MOMOIIBIO JaTYyuKa XO0JlIa.
3apsIbl U TOKU. Omnpenenenue yeabHOro 3apsaa 3JIeKTPOHA METOJJOM MarHeTpOHa
WnTepdepenmus creta
Omnpenenenue JUIMHBI CBETOBOM BOJHBI IIpU IoMouIH koJiel] HproToHa.
18 | UHurepdepennus cpera
HccnenoBanue BOJHOBOTO MOJISl KOT€PEHTHBIX HCTOYHUKOB
Omnpenenenue JUIMHBI CBETOBOM BOJIHBI C TOMOILBIO Ouipu3mMbl @peHens
Hudpaxuus ceera
W3ydeHue na3epHOTo U3IyYeHHs
19 Hudpaxmus ceera . .
Onpenenenue JUIMHBI CBETOBOM BOJHBI HPH IMOMOIIM JU(PPAKIIMOHHOM
pELIETKH
[Tonsspu3zanus ceeta
W3y4yeHre UHTEHCUBHOCTHU CBETA, IPOLIEAIIEr0 Yepe3 MOJIIPOUIbI
20 [Tonapuzanus ceera
OmnpeneneHne KOHLEHTpAlMU pacTBOpa caxapa IO BpAIlEHUIO IIOCKOCTH
NOJIIPU3aLUU
21 TennoBoe uznyuenue u | TEIIOBOE U3TyYEHHE U €IO 3aKOHBI
€ro 3aKOHBI Onpenenenne nocrosinHot  Credana-bonbimana
99 KpanToBas npupoga |KBaHTOBas pUpo/ia H3ITydEHHUS.
W3ITydEHHUS. Hab6monenue u nzydenue BueniHero Gorodddexra
[Tnanerapnast Mozens atroMa bopa-Pesepdopaa
W3ydyeHrne CHEKTpaJbHOTO COCTaBa HEOHOBO-TEIIMEBBIX HCTOYHUKOB,
23 ITraHerapHast MOJENs |MCIIOJIb3YEMBIX B CBETOTEXHHKE.
aroma bopa-Pesepdopna [HMccnenoBanue CieKTpoB MOTJIOIEHHS U IPOITYCKAHUS.
OnpeneneHue AJMHHOBOJHOBOM TpaHMIBI  CIEKTpa IOIVIOIIEHUS U
BBIYMCIIEHHE NOCTOSTHHOM [1maHka.
. |2nemenTtsl snepHoOlt pU3MKU
DNEMEHTHI SAepHOU
25 CHsTHE BOJIbT-aMIIEPHBIX XapaKTEPUCTHK MOTYIMPOBOJHUKOBBIX IHO/I0B

buzuku

I/IBYLICHI/IC pa6OTLI TOJYITPOBOAHHUKOBOI'O BBIIIPAMUTECIIA

5.4. CamocrosrenbHas paboTa o

OyJaroImuXCs

Ne | HaumeHnoBanue paznuena o
pasa| AMCHUTIHEDL u TeMB! CopepxaHue caMOCTOSITENbHON pabOThI
1 KiHeMaTHKa KuHeMaTuka nocTynaTreabHOTO U BpallaTeIbHOTO JBUKECHUS




nocrynarensHoro 1 (Beimonnenune WJ13. BrimonHeHune pacuéToB M BBINOJHEHHE OTYETA IO
BpallaTeJIbHOTO nabopatopHoit pabote
JBHKCHUS
Jnnamuka JlunaMyKa moCTynaTeIbHOTO U BPaIlaTeIbHOTO JBUKEHUS
5 nocrynarenbHoro 1 [Beimonnenue WMJI3. BeinmosiHeHue pacuy€ToB W BBINOJHEHHE OTYETA IO
BpaIaTeIbHOro naboparopHoit pabore
JIBHKCHUS
PaboTa, MOIITHOCTH ¥ HEPTHSL.
3 Pabora, mommocTs 1 Bommonnenne WJ/13. BrimonHeHue pacu€ToB U BBINOJIHEHUE OTUYETA 10
JHCPIHA. nabopaTopHol pabore
MexaHuka Mexanuka BpalaTeJabHOTIO JIBUKEHUS TBEPAOTO Tea
4 BpAILATEILHOIO Boemmonnenune WJ13. BoinosnHeHune pacy€ToB U BBHINOJIHEHHME OTYETA IO
JBIDKCHUSI TBEPJIOTO  |1abopaTopHOM paboTte
Tela.
. ®dusuka KojacOaHuil U BOJIH
5 Pusnka Konebauii n Beimmonnenne WJI3. BrinmosHeHue pacy€ToB M BBIIOJIHEHUE OTYETA MO
BOJH. nabopaTtopHoO# pabote
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON TEOPHUH.
6 OcnoBE! MOHerMpHO_ Boimonnenne MJI3. BrinmonHeHue pacuy€ToB U BBINOJIHEHUE OTYETA IO
KHHETHYECKOH Teopun | - paTopHOii paGoTe
OCHOBBI TEPMOJIUHAMUKHU
7 |OcHOBBI TEPMOAMHAMHUKH Bommonnenne WJ/13. BeimonHeHue pacu€ToB U BBINOJIHEHUE OTUYETA 10
nabopaTopHoOl padbore
Cratuctuueckas ¢pusuka. SIBieHus nepeHoca.
Craructuueckas ¢pusuka. |Bemmonnenne MJI3. BeimonHenne pacy€ToB W BBINOJIHEHHE OTYETA 1O
8 |Cratuctuueckas ¢usuka. |1abopatopHoii padbote
SIBieHus nepeHoca.
DNeKTpOCTaTUKA. DIIEKTPUUECKOE T0JIE B BAKYyME.
DIIeKTPOCTaTHKA.
10 | Dnekrpuueckoe moine B B .. ..
pinoiHenre W/13. BeimonHeHwe pacy€roB M BBINOJHEHUE OTYETA M0
BaKyyme. nabopaTopHoii padote
IToCTOSTHHBIN 2IIEKTPUYECKHUN TOK
12 IMocToSHHBIN TOK Boimonnenne MJI3. BrimonHeHue pacuy€ToB U BBINOJIHEHUE OTYETA IO
nabopaTopHoi pabore
MarsuTHO€ noje B BaKyyMe.
13 MarHutHoe none B Bremonnenne WJ/13. BeimonHeHue pacu€ToB U BBINOJIHEHHE OTUYETA IO
BaKyyme. nabopaTopHoii padote
JleiictBre MarauTHOrO |Hl€MCTBME MarHUTHOTO MOJIS HA ABMKYLIMECS 3apSAIbI U TOKH
14 0JIsI Ha JIBFOKYIIIAECS Boimonnenne W/I3. BrimonHeHue pacy€ToB M BBINOJHEHUE OTYETA IO
3apsIbl ¥ TOKH. nabopaTopHo paboTe
. MarauTHBIE CBOMCTBA BEIIIECTBRA.
15 MarHuTHble CBOACTBa Boimonnenne MJI3. BrimonHeHue pacu€ToB U BBINOJIHEHUE OTUYETA IO
BeIIeCTRA. nabopaTopHoi paboTe
DNeKTpoOMarHuTHasi UHIYKIHUS.
16 OIeKTpOMarHuTHas Brmonuenne WMJ[3. BrinmosHeHue pacy€ToB M BBIOJIHEHHUE OTYETA MO
HHAYKIHA nabopaTopHoii pabote
OCHOBBI TEOpUH OcHoBbI Teopun MakcBesuia Juist 3J€KTPOMAarHUTHOTO MOJIst
17 Makcsenna mis Bremonnenne WJ/13. BeimonHeHue pacdy€ToB M BBIMOJHEHHE OTUYETA 10
AIIEKTPOMArHUTHOTO  |I1abopaTtopHOii pabore
ToJIst
18 | Unrepdepenmus cpera Murepdepenins ceera




Bemmonnenune MJ13. BeinosnHeHune pacy€ToB U BBHINOJIHEHHME OTYETA IO
nabopaTopHoi pabore
Hudpaxius ceera
19 Judpakuus cBera Bemmonnenne MJI3. BrinmonHeHue pacuy€ToB U BBINOJIHEHUE OTYETA IO
nabopatopHoit paborte
[Tonspusanus ceera
20 [Monspusanus ceera  |Bbimonnenne W/[3. Beimonnenne pacdy€ToB M BBHINOJHEHHE OTYETA 10
nabopatopHoit pabote
T TennoBoe U3J1y4eHHe U €ro 3aKOHbI
21 CILIOBOC U3TYICHUC M | B 110 nHeHue N/13. BeimonHeHue pacdy€ToB M BBINOJHEHUE OTUYETA IO
€ro 3aKOHBI .
nabopaTopHol pabore
K Buemnwnii pororddexr. Ipdexr Komnrona
22 BaHTOBAA IPHPONA By 1o nenme N/13. BeimonHeHue pacdy€ToB M BBINOJHEHUE OTUYETA IO
H3TYICHUL. nabopaTopHol pabore
[Tnanerapnas mozaens atoma bopa-Pesepdopna
[Lmanerapnas Moaenb N N
23 5 P Beimmonuenune WJI3. BrinmosHeHue pacy€ToB M BBINOJIHEHHUE OTYETA MO
atoma bopa-Pezepdopna .
P phopa nabopaTtopHoO# pabote
DeMEeHTHl KBAHTOBOM |DJEMEHTHI KBAaHTOBOW MeXaHUKH. Y paBHeHue Lllpeaunrepa
24 | mexanuku. Ypasuenne |Bbmonnenne W/I3. Breimonnenune pacd€TOB M BHIIOJIHEHHE OTYETA IO
Ipenunrepa naboparopHoit pabote
5 . |9nemenTts! snepHoit puznku
25 JICMCHTLL ANCPHON B o nHenne N/13. BeimonHenue pacdy€ToB M BBINOJHEHUE OTUYETA IO

¢buzuku

nabopaTopHol padbore




6. MeTonuyeckue MaTepuaJbl JAJIs1 CAMOCTOATEbHOI padoThl 00yYAKIIMXCS M0 AUCHUIIMHE (MOIYJII0)

IIporpaMMoOil IUCUMIUIMHBI MIPEAYCMOTPEHO NPOBEACHUE JICKIMOHHBIX 3aHATUH, HA KOTOPBIX JAETCs
OCHOBHOM CHCTEMAaTHU3MPOBAHHBIA MaTepHal, W MPAKTUYECKUX 3aHATHH, INPEANONArarolux 3aKpeIuieHue
M3Yy4EeHHOT0 MaTepuana u GopMupoBaHue, y 00yJaronmxcs, HeoOX0AUMbIX 3HAHUH, YMEHUH U HaBBIKOB. Kpome
TOr0, Ba)KHEHIIMM 53TalloOM M3y4YeHUs AMCLUIUIMHBI SBJISETCS CaMOCTOsITENbHas paboTa OOydaroUIMXcs ¢
MCTIOJIB30BAHUEM BCEX CPEJICTB U BO3MOXKHOCTEH COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOIOTHIA.

B 06beM caMoCTOATENbHONM PA0OTHI IO JUCHUIUIMHE BKIIOUACTCA CIEAYIOLIee:

- U3yYEHHUE TEOPETHUYECKUX BOIPOCOB 10 BCEM TEMaM JAUCLUIUIMHBL

-[I0/IFOTOBKA K JJAOOPAaTOPHBIM 3aHITUSAM;

- IOArOTOBKA K IPAKTUYECKUM 3aHATUSM;

- IOATOTOBKA K TEKYIIEMY KOHTPOJIIO YCIIEBAEMOCTH CTYJEHTOB;

- MOJrOTOBKA K 3a4eTy ¢ oneHkou (1 cem.) u ax3ameny (2 cem.).

3aJ10roM yCIENIHOTO OCBOEHUS 3TOM JUCLUIUINHBI SBIISETCS 0053aTEbHOE TOCELIEHUE JIEKIMOHHBIX U
NPAaKTUYECKUX 3aHATUH, TaK KaK IMPOIMYCK OJHOro (TeM 0Oosee, HECKONBKHX) 3aHATUH MOXET OCIO0XHUTH
OCBOEHHE pa3JieoB Kypca.

[Tpuctynas K U3y4eHHUIO TUCIMIUIMHBI, HEOOXOAUMO B MEPBYIO OYepeab O3HAKOMHTHCS COJIEpKAHHEM
PITJA nnst cTyneHTOB Ou4HOW (opMbl OOyueHHs, a TaKKe METOJMYECKHMHU YKa3aHUSMHM 10 OpraHu3aluu
CaMOCTOSITENIbHOM paObOThl U MOATOTOBKU K MIPAKTUYECKUM 3aHATHSIM.

[Tpy MoAroToBKE K MPAKTHYECKUM 3aHATUAM U B paMKaxX CaMOCTOSTEIbHOM PabOThHI 10 U3YyYCHHIO
JUCLUILIMHBI 00y4aroIuMcsi HE00X0JUMO:

- TIOBTOPUTbH 3aKOHCIEKTUPOBAHHBIM HA JICKIIMOHHOM 3aHSATUU MaTEpHajl U JONOJHUTH €r0 C y4eTOM
PEKOMEHIOBaHHOM 110 IaHHOM TEME JINTEPaTyphI;

- IpPU CaMOCTOSATENIBHOM M3yYEHUM TEOPETUYECKOM TEMBI CHAENaTh KOHCIIEKT, HCIOJb3Yys
pekomenoBanHbie B PI1J[ ncrounukuy;

- BBIIIOJIHUTH MPAKTUYECKUE 3aJaHNs] B PAMKaX U3y4aeMOU TEMBI;

- OTBETUTh HAa KOHTPOJIbHBIE BONPOCHI MO TeMme, ucnoiab3ys Marepuainsl ®OC, nubo rpynmnosbie
WHIVBUAYAJIBHBIE 3a/1aHUsI, IOATOTOBJICHHBIE IIPENIOIaBaTENEM;

- IOArOTOBUTHCA K IIPOMEXKYTOYHOU aTTECTALUH.

HTorom u3ydeHus QUCLUIUIMHBI SBJISIETCS 3K3aMEH. DK3aMEH IPOBOAMTCA IO PACIHMCAHUIO CECCHU.
®opma npoBesieHus 3aHATHS — ycTHas. CTyIeHTbI, HE MPOIIEAIINEe aTTECTALUIO 10 TpapuKy CECCUU, TOJIKHbI
JIMKBUIUPOBATH 3aJ0JKEHHOCTh B YCTAHOBJICHHOM IOPSIJIKE.

7. OueHoYHble MATEPUAJIBI JJIsl NMPOBEIEHUs] TEKYLIEro KOHTPOJISI YCIHEeBAeMOCTH U NMPOMEKYTOYHOM
arrecTauvu 00y4armMXcs N0 JMCUUILINHE (MOIYJII0)
7.1. IlepedyeHb KOMIETEHIIHH ¢ yKa3aHUEM 1TaroB UX (YOPMHUPOBAHHS B MPOIIECCE OCBOCHUS AUCIIMITITUHBI

Ne KoHTponupyemslie pa3aesbl JUCHUTIITUHBI Kon u nanmerosanue . Bun ouenounoro
wn (Mozy7) WHIUKATOpa KOHTPOIUPYEMOit cpescTBa
KOMITETCHIIN T
1 Kunemaruka MOCTYNaTEIbHOTO u|OIlK-1.1, OIIK-1.2, OIIK- 1.3,|YcTHBIIH OmpOC, TECTHI,
BpalIaTeIbHOTO JIBUIKEHUSI VK-1.1 penieHue 3aaa4y
2 JnHnamuka TOCTYTATEIIBHOTO u|OIlK-1.1, OIIK-1.2, OIIK- 1.3,|YCcTHBIIA OmpOC, TECTHI,
BpalIaTeIbHOTO JIBU)KEHUSI VK-1.1 penieHue 3aaa4y
3 [Pabora, mommocts 1 smepras OIIK-1.1, OIIK-1.2, OIIK- 1.3, |YCTHBIH OMNpPOC, TECTHI,
’ ’ VK-1.1 pelieHue 3aaad
4 Mexanuka BpAILlaTEIbHOTO neuxkennst| OTIK-1.1, OIIK-1.2, OIIK- 1.3, |YcTHBIN 0ompoc, TeCTHI,
TBEPJIOTO Tea. YK-1.1 pelieHue 3aaau
5 |®usika Kome6ammii 1 BoH OIIK-1.1, OIIK-1.2, OIIK- 1.3, |YcTHBIN OMOpOC, TECTHI,
' YK-1.1 penieHue 3aaa4
6 |OcHOBbI MOCKYIPHO-KIHETHUCCKO TeopHH OIIK-1.1, OIIK-1.2, OIIK- 1.3, |YcTHBIN OMNpOC, TECTHI,
VK-1.1 pelIeHus 3a1a4
7 |OCHOBBI TEPMOIUHAMUKH OIIK-1.1, OIIK-1.2, OIIK-  |YcTHBI onpoc, TECTHI,




1.3, VK-1.1

PEIICHUE 3a1a4

8 Craructrueckass ¢usuka. Cratuctudeckas|OIIK-1.1, OIIK-1.2, OIIK- 1.3, [YcTHBI OmpoC, TECTHI,
¢u3uka. SBnenus nepeHoca. YK-1.1 peuieHue 3a1a4y
9 duznyeckue OCHOBBI mexanuku.|OIIK-1.1, OIIK-1.2, OIIK- 1.3, [TectupoBanue. YcTHBIN
MornexyssipHasi GU3uKa 1 TEPMOIMHAMUKA YK-1.1 onpoc.
10 Onekrpocratuka. Dnekrpudeckoe mone B|OIIK-1.1, OIIK-1.2, OIIK- 1.3,|YcTHBI 0mpoC, TECTHI,
BaKyyMe. YK-1.1 penieHus 3aaa4y
11 DIIEKTPOCTaTHKA. [IpoBoaHUKHM u|OIIK-1.1, OIIK-1.2, OIIK- 1.3,|YcTHBII OmpoOC, TECTHI,
JUAJICKTPUKH B SJIEKTPUICCKOM TIOJIC. YK-1.1 penieHue 3aaaqy
. OIIK-1.1, OIIK-1.2, OIIK- 1.3, |YcTHBIH OMNpPOC, TECTHI,
12 |ITocTOsSIHHBIN TOK
YVK-1.1 penieHus 3a1a4y
OIIK-1.1, OIIK-1.2, OIIK- 1.3, |YcTHBIH OMNpPOC, TECTHI,
13 [MarnuTtHOE 10JIe B BAKyyM€.
YVK-1.1 penieHus 3a1a4y
14 HetictBue marautHoro nois Ha aswxkymuecs|OITK-1.1, OIIK-1.2, OIIK- 1.3,|YcTHBIA ompoc, TeCTHI,
3apsipl U TOKU. YK-1.1 pelIeHMs 3a/1a4
N OIIK-1.1, OIIK-1.2, OIIK- 1.3,|YcTHBIA oOMpOC, TECTHI,
15 |MaruuTtHble CBOICTBA BEIECTBA.
YK-1.1 peLIeHMs 3a1a4
16 |PmeKrpoMarHITHAS HEIVKLISL OIIK-1.1, OIIK-1.2, OIIK- 1.3,|YcTHBII OMpOC, TECTHI,
p AR VYK-1.1 peLIeHMS 3a/1a4
17 OCHOBEI TEOpUu Makcgenaa mst| OTIK-1.1, OIIK-1.2, OIIK- 1.3, |YcTHBII ompoc, TECTHI,
AJEKTPOMATHUTHOTO TTOJISI YK-1.1 pelIeHMs 3a1a4
18 lu b OIIK-1.1, OIIK-1.2, OIIK- 1.3, |YCcTHBIH OMNpPOC, TECTHI,
HICPQCpCHILIA CBCTa VK-1.1 pelIeHHE 3a1a4
19 |Tudp OIIK-1.1, OIIK-1.2, OIIK- 1.3, |YCcTHBIH OMNpPOC, TECTHI,
HppaKius ceera VK-1.1 pelIeHHE 3a1a4
OIIK-1.1, OIIK-1.2, OIIK- 1.3, |YCcTHBIH OMpPOC, TECTHI,
20 |ITonspuzamus cBera
VK-1.1 pelICHHE 3a71a4
OIIK-1.1, OIIK-1.2, OIIK- 1.3, |YCcTHBIH OMNpPOC, TECTHI,
21 |TemnoBoe M3TYYEHHE U €T0 3aKOHBI
YK-1.1 pelIeHue 3aaa4
29 |KpanToBas MOHDOIA HATYICHMs OIIK-1.1, OIIK-1.2, OIIK- 1.3, [YcTHbIl  Ompoc, TecThl,
pupoa yd ) YK-1.1 pelIeHne 3aaa4y
23 IImanerapHas MOJEIb aToMa bopa-|[OIIK-1.1, OIIK-1.2, OIIK- 1.3, [YcTHBIil ompoc, TecTsl,
Pezepdopna YVK-1.1 perieHue 3aaad
24 DOnemeHTHl KBaHTOBOW Mexanuku. YpaBHeHue|OIIK-1.1, OIIK-1.2, OIIK- 1.3,|YcTHBIil ompoc, TecThl,
[lIpenunrepa YK-1.1 penieHue 3aaaqy
25 |memenTst sxepHOi dH3mKH OIIK-1.1, OIIK-1.2, OIIK- 1.3, |YcTHBIN OMOpOC, TECTHI,
/1P YK-1.1 penieHue 3aaa4y
ONEKTPUYECTBO M MarHeTmM'v Bonnosas OIIK-1.1, OIIK-1.2, OIIK- 1.3, |YcTHBII OOpOC, TECTHI,
26 |omThka. DieMeHTHI KBaHTOBOM  (DU3UKH,
VK-1.1 peuieHue 3a1a4

AaTOMOB M MOJICKYV.JI.

7.2. TunoBble KOHTPOJIBbHBIE 3aJaHHS UM MHBIE MaTepraibl TEKYIIEr0 KOHTPOJIS YCIEBAEMOCTH, HEOOXOJUMbIE
JUIsl OLIEHKY 3HAHWW, YMEHUI ¥ HaBBIKOB U (WJIM) OIBITA MPO(ECCHOHATBHOM esITeIbHOCTH, XapaKTEPU3YIOLIHX
sTansl (HOPMUPOBAHUS KOMIIETEHIIUH B POLIECCe OCBOEHUS AUCLUTIITMHBI
Jns npoBepku chOpMHUPOBAHHOCTH HHAWKaTopa noctuxeHus kommereHnuu OIIK-1.1, OIIK-1.2,
OIIK-1.3, YK-1.1:

CUyuTaTb OAHOPOJAHBIM AVICKOM. Pa)myc

3agaun

1. Hy.]'[f[ JICTUT TOPU30HTAJIBHO U IMOIIaJacT B HIap, SaerHHeHHBIfI Ha HCBECOMOM KCCTKOM CTCPIKHE, U
3actpeBaeT B HeM. Macca mynu B 1000 pa3 MeHbI1e Macchl mapa. PaccTosiHue OT LieHTpa 1mapa A0 TOUKH [10ABeECa
I=1 m. HaiiTt ckopoCTh TyJH, €CJIK CTEPKEHb OTKIOHMICS Ha 30°.
2.Ilon neiictBuem kacatenbHoi cuibl 10 H, MaxoBuk octanaBnuBaercs, caenas 20 000poToB. Maxo- BUK

BpaIlleHUSI.
3. O6pyu maccoii 2 kT 1 paguycom 20 cM BpamiaeTcs 1mo 3akony ¢=t3 -5t2+6t-2. Halitu MOMeHTBI

mucka R=20 cm, macca m=2 kr. HaliTu HavanpHyIO0 4Ya-CTOTY




cu-Jbl uepes lc, 2 ¢ u 4 ¢ nocie Havyasia BpamieHusa. OTBETUTh YCKOPSIIOIIUE WIJIM TOPMO3SIIIIUE 3TH MO- MEHTBHI.

MornekynsipHas (pU3HKa ¥ TEPMOTUHAMUKA

4.0npenenuTh yaeIbHYIO TeIoeMKOCcTh Ta3oB: He, Ne, Ar, H2, 02, N2, CO2, C2H50H, CH4, NO2.

5.IIpu M30TepMUYECKOM paCHIMPEHUH OO0BEM Ta3a yBemWUYMJCS B 3 pa3a. Ha CKOJNBKO H3MEHHIIOCH
JaBJICHHE, €CIU HavalnbHOe naBiaeHue onu10 420 klla?

6.ITpu YO o6myueHnn 1ByXaTOMHOTO rasa aaBienue yennauiaoch co 100 kITa go 150 kI1a. Kakas mons
MOJIEKYJI ra3a pacraiach?

7. Ilpu aqnabaTtHOM CKaTUU 2 MOJIeH KUCIOpoaa Obuta coBepiieHa padbora 415,5 JIx. Bo ckonbko pa3
YBEJIMUMWIIOCH JlaBiieHue ra3za? Koneunas temmnepatypa 300 K.

DJIIEKTPUYECTBO U MAarHETU3M

8.Yetnipe 3apsna 1=q2=2 uKu, q3=04=4 uKx Haxoastcs B BepIInHax KBajapara co cTopoHon a=10 cM.
Haiitu Hanps>KeHHOCTh ¥ MOTEHIMAI AJIEKTPUUYECKOTO 0JI B LICHTPE KBaApara.

9. Yetsipe 3apsina q1=02=2 uKi, q3=04=4 uKn HaxoasaTcs B BEpIIMHAX KBajipaTa co cTopoHoi a=10 cm.
Haiitu Hanps>KeHHOCTh ¥ MOTEHIIHAI 3JIEKTPUUYECKOTO TOJISL B CEPEUHE CTOPOHBI 3-4.

10. Yetsipe 3apsaa q1=02=2 uKn, q3=04=4 vKn HaxoaaTcs B BepIIMHAX KBaapara co CTOpoHou a=10
cM. HaliTu HanpsoKeHHOCTh U MOTEHITUAIT AJIEKTPUIECKOTO TOJIS B CEPEIMHE CTOPOHBI 2-3.

11./IBa Bo3aymHbix KoHAeHcaTopa Cl= C2=6 MK® coeIWHEHBI MOCIEAOBATEIBHO W 3apsiKEHBI 10
pasnoctu noreHuuanoB U=100 B. Ha ckonbko H3MEHUTCS SHEPTUS CUCTEMBI, €CJIM HE OTKJIF04ast KOH/IEHCATOPBI
OT HCTOYHHKA, MEXAY IJJaCTUHAMU IE€PBOT0 KOHAEHCATOpAa BBECTU IUAJIEKTPUK C - DJIEKTPUUYECKOM
MIPOHUIIAEMOCTBIO £=57

12.BonbdpamoBas ciimpaib dnekTpruueckoi sammnodku npu t=20°C umeet conporupienue R=35,8 Om.
Kaxkosa Oyznet remnepatypa t2 HUTH JTaMIIOUKH, €CJIH MPU BKIFOUEHUHU B ceTh ¢ Hanpsbkernuem U=120 B o autu
unet Tok 1=0,33 A? TemneparypHbiii KO3(pPHUIIMEHT COMpOTUBIEHU Boabdpama 0=4,6-10-3 K-1.

13.B ueHTtpe kBajipaTHON paMKU C TOKOM MarHuTHas uHAykuus pasHa 0,1 mTin. Haiitu Bennuuny Toka B
MIPOBOJIE PaMKH, ecliu e€ nepumeTp paseH 40 cM.

14.113 memHoro mpoBoja ceueHueM S=1 MM2 caenand Kojiblo JauHO#M 1=251,3 ¢cM ¥ MOAKIIOYMIA K
UCTOYHUKY TOKa ¢ HanpspbkeHuem U=240 B. HaiiTu MarHuTHy10 HHIYKIUIO B IIEHTPE KOJIbLIA.

15.Yepe3 kaTyuiky, HHIYKTUBHOCTh KOoTOpor L=21mI'H, TeueT TOK, U3MEHSIOIIUICS CO BPEMEHEM T10
3akony I=10sin(wt), rae 10=5 A, ®=27/T u T=0,02 c. Haiiti 3aBHCUMOCTb OT BpeMEHH t 3.71.C. CAMOMH- TYKI[HH
€1, BO3HUKAIOIIEH B KaTyIIKe 1 MUHUMAaJIbHOE 3HaY€HHe ATOM 3.71.C. Eimin.

BonnoBas ontuka

17.B ombrte FOHTra 0TBEpCTHS OCBEMIATUCH MOHOXPOMATHYECKUM cBETOM (A=500HM).

PaccrosiHne Mexnay otBepctusmMu O=IMM, paccrosHHE OT OTBepcTHil 10 3kpaHa 2,5 M. Haiitu
MI0JIOKEHHE TPEX MEPBBIX CBETJIBIX MOJIOC.

18.IToctosiaHas audpakimoHHoi pernetku d=1mkm. Kakyto pa3HOCTh JJTHH BOJTH AX MOKET pa3pelinTh
9Ta perieTka B 00sactu cuHuX Jrydeit (A=400HM) B CrieKTpe TPETHEro MopsJiKa, €CIIM ITUPUHA PEIIETKH a=2,5¢cM?

OCHOBBI KBaHTOBOU U aTOMHOM (PU3UKH

19. Kakoii 1iiHe BOJIHBI COOTBETCTBYET MAKCUMYM U3ITydEHUS MIOBEPXHOCTH MAXOTHOW 3€MIIH TIPH €€
temneparype t=27°C?

20. IIpu muTenbHOM 00ydyeHUN cepeOpsiHON MIIACTMHKU CBETOM OHa IpuodpeTaer nmoreHuuan 3,3 B.
HaiiTi anvHy BOJTHBI M 9HEPTHIO MAAAOMKX (OTOHOB, K KAKOMY JHAa3oHy OTHOCUTCS UIMH BOJTH OTHOCHUTCS
3TO U3IydeHue?

21. Onpenenure Nepuo bl BpalleHHs SJIEKTPOHA Ha MEPBIX TpeX bopoBckux opOuTax.

7.3. Cucrema OLIEHHBAaHMS PE3yJibTATOB OOYYEHHS MO AMCUUIUIMHE (MOAYIIO) MPU MPOBEACHUU TEKYIIETO
KOHTPOJISl YCIIEBAEMOCTHU



OLeHKa «OTIAYHO)
(3auTeHO)

3HAHUS:
- CUCTEMaTU3UPOBaHHbIE, TTyOOKHE U MOJIHbIE 3HAHUS 110 BCEM pa3jesiaMm
JUCLUTUIMHBL, @ TAKXKE 110 OCHOBHBIM BOIIPOCAM, BBIXOISIINM 3a Mpeaesibl yueOHOM
IPOrpaMMBl;

- TOYHOE HCII0JIb30BaHHE HAYYHOH TEPMHUHOJIOTUH, CUCTEMAaTHUECKU TPAMOTHOE U
JIOTUYECKH MPaBUIBLHOE U3JI0’KEHUE OTBETA Ha BOIIPOCHI;

- IOJTHOE ¥ IIyOOKO€ YCBOCHHE OCHOBHOM M JOMOJHHUTEIBHOM JTUTEPaTypHl,
PEKOMEHI0BaHHOM paboueil MporpaMMoil Mo AUCUUILTHHE (MOIYIIIO)

YMEHHUS:

- YMEET OPUEHTUPOBATHCS B TEOPHUSIX, KOHIETIIUAX U HAIIPABICHUSAX AUCHUIUINHBI 1
JaBaTh UM KPUTUYECKYIO OLIEHKY, UCIIOJIb3Yys HAyUHbIE JOCTUKEHUS APYTUX
JTUCLUTUTMH

HaBBIKU:

- BBICOKUH YpOBEHb C(HOPMUPOBAHHOCTH 3asIBICHHBIX B paboyeil mporpamMme
KOMIIETCHIIN;

- BJIaJIeeT HAaBBIKAMU CAMOCTOSTENILHO U TBOPUYECKH PEIIATh CIOKHBIE TPOOIIEMBI U
HECTaH/IapTHBIE CUTYaIUH;

- IPUMEHSET TEOPETUYECKUE 3HAHUS [T BEIOOpA METOTUKHM BBITOTHEHUS 331aHUH;
- FPaMOTHO 00OCHOBBIBAET X0/ PEIICHUS 33/1aY;

- 0e3ymnpevHo BiIaieeT HHCTPYMEHTAPUEM YIeOHOUM TUCIUTUIMHEI, YMCHHE €T0

3¢ (heKTUBHO UCIIONBF30BATh B TOCTAHOBKE HAYYHBIX M MPAKTUYECKUX 33]1aY;

- TBOpYECKasi CAMOCTOsTENIbHAS paboTa Ha
MPAKTUYECKUX/CEMUHAPCKUX/Ta00PATOPHBIX 3aHITUSX, AKTUBHO YUaCTBYET B
TPYIIIOBBIX 00CYKICHUSAX, BEICOKUH YPOBEHD KYJIBTYpPhI UCIIOJTHEHUS 3a1aHUH

Or1eHKa «XOpOIIo»
(3auTeHo)

3HAHUS:

- IOCTaTOYHO IOJIHBIC M CUCTEMAaTU3WPOBAHHBIC 3HAHUS 0 JUCHIUIUINHE;

- YCBOEGHHUE OCHOBHOM U JIONOJHUTEIBHOM JIUTEPATYPbl, PEKOMEHIOBAaHHOM paboueit
IPOrpaMMOil 1O AUCHUILIMHE (MOYIIIO)

YMEHUS:

- YMEET OPUEHTHPOBATHCS B OCHOBHBIX TEOPHUSX, KOHIICTIIIUSAX U HAITPABICHUIX
JUCLUIUIMHBL U 1aBaTh UM KPUTUYECKYIO OLIEHKY;

- UCTIOJIB3yeT HAYYHYIO TEPMUHOJIOTHIO, TMHTBUCTHYECKH U JIOTUYECKH IPAaBUIHHO
u3jaraeT OTBETHI Ha BOIIPOCHI, YMEET JejaTh 000CHOBaHHbIE BBIBOIBI;

- BJIaJIe€T MHCTPYMEHTApUEM I10 TUCIHUIUIMHE, YMEHHE €T0 UCIOIb30BaTh B
MOCTAaHOBKE U PEIIEHUH HayYHBIX U MPOQeCcCHOHANbHBIX 3a7a4

HaBBIKH:

- CaMOCTOATeNIbHAs paboTa Ha MPAKTUUYECKUX 3aHATUSAX, YIACTHE B IPYMIIOBBIX
00CYX/IEHUSX, BBICOKUI YPOBEHb KYIIbTYPBI UCTIOTHEHUS 3a/1aHUI;

- CPeJHUI ypOBEHb CPOPMHUPOBAHHOCTH 3asBJIEHHBIX B paboueil mporpamme
KOMIICTCHITU;

- 6e3 3aTpyJHEeHUH BBIOMPACT CTAHIAPTHYIO METOUKY BBITTOJIHEHUS 3a/1aHUl;

- 000CHOBBIBAET XO/JI PEIICHUs 33134 0e3 3aTpyIHEHHUHA




Onenka 3HAHUS:

«YZOBJIETBOPUTEIBHO - TOCTaTOYHBIM MUHUMAJIbHBIA 00BEM 3HAHUI 110 AUCLHUIIINHE;

(3auTeHoO) - YCBOEHHE OCHOBHOH JINTEpaTypbl, PEKOMEHI0BaHHON pabodell mporpaMMoii;

- UCTIOJIb30BAHNE HAYYHON TEPMHUHOJIOTUH, CTUIMCTUYECKOE U JIOTHYECKOE
U3JI0’KEHHE OTBETA Ha BOIIPOCHI, YMEHHE JIETIaTh BBIBOBI 0€3 CYIECTBEHHBIX
OIInO0K

YMEHHUS:

- YMEET OPUEHTUPOBATHCA B OCHOBHBIX TEOPUSX, KOHLEIHUAX U HAIIPABIECHUAX 110
JUCLUILJIMHE U AaBaTh UM OLICHKY;

- BJIaJIeeT MHCTPyMEHTapueM y4eOHOH TUCIUILTNHBI, YMEHUE €T0 UCTIONIb30BaTh B
PELICHUH TUIOBBIX 3a/]a4;

- YMeeT I10J1 pyKOBOJACTBOM IIPENOAaBaTess pellaTh CTaHJapTHBIC 3a1a4u
HaBbIKH:

- paboTa 1noj pyKOBOJCTBOM IIPENOJABATENs Ha IPAKTUUECKUX 3aHATUSAX,
JIOIIyCTUMBIN YPOBEHb KYJIbTYPbl UCIIOJIHEHUS 3aJaHUI;

- IOCTaTOYHBI MUHUMAJIbHBIN YPOBEHb C(OPMUPOBAHHOCTH 3asBJICHHBIX B
paboueli mporpaMme KOMITETSHIIHH;

- HCIIBITHIBAET 3aTPYAHEHUS TP 0OOCHOBAHUH AJITOPUTMA BHIIIOJIHEHUS 3a1aHU

Orenka 3HAHUA:

«HEY/IOBJIETBOPUTENIHO» (- (parMeHTapHbIE 3HAHUSI 110 AUCLUILINHE;

(HE 3a4TEeHO) - OTKa3 OT OTBeTa (BBINOJHECHUS MMCbMEHHON paboThI);

- 3HaHHME OT/IEJIbHBIX UCTOUHHUKOB, PEKOMEHIOBaHHbBIX paboyeil mporpaMMoi no
JTUCITUTLINHE;

YMCHUSI:

- HE yMeeT UCMOIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;

- HaJu4uue rpyObIX OmnO0K

HABBIKU:

- HU3KUH YPOBEHb KYJIBTYPBI HCIIOJTHEHUS 3a/1aHUI;

- HU3KUH YpOBEHb C(hOPMHUPOBAHHOCTH 3asBICHHBIX B paboueil mporpamme
KOMIIETEHITHIA;

- OTCYTCTBHUE HaBBIKOB CAMOCTOSITEILHON pabOTHI;

- HE MOKET 000CHOBATh AJITOPUTM BBINIOJIHEHUS 3aJaHUI

7.4. Teopernyeckue BOMPOCHl W MPAKTUYECKHE 3aJaHUs s IPOBEIACHHS IPOMEXKYTOUHOM arrectaluuu
o0yyaromuxcs, HeoOXOAUMBbIE JUIsl OLIEHKU 3HAHUM, YMEHUI M HaBBIKOB U (WJIM) OMbITa MPO(ecCHOHATBHOM
NESTeIbHOCTH,  XapaKTepU3YIOLUX JTanbl  (OpPMHpPOBaHHUS KOMIIETEHIIMM B  Mpolecce OCBOCHHS
00pa3zoBaTeNbHON POTrPAMMBI

7.4.1. TeopeTudeckue BONPOCH Il IPOBEIEHUS IPOMEXYTOUHOM aTTecTallui 00yJaronXCst
I. MarepuanpHas Touka. KnHeMaTndecKue XapaKTEpUCTHUKH: TPACKTOPHs, IIyTh, NEPEMEILCHHUE,
CKOPOCTb U YCKOPEHHE; ONPEIEICHUE U CBA3b. PaBHOMEPHOE, YCKOPEHHOE U 3aMEIJIEHHOE IBUXKCHUE.
2. PaBHOnEpeMeHHOE IBUYKEHUE, TPUMEP — IBUKEHHUE Tejla, OPOIIIEHHOT O TI0JT YIJIOM K TOPU30HTY.
. Kunemarunka BpamareiabHOro JBUKEHHSI. BEKTOPBI yIri0BOM CKOPOCTH U YyCKOPEHMUS.
. YIJI0BBbIE KHHEMATHYECKNE XapAKTEPUCTHKU U UX CBS3b C IUHECHHBIMHU.
. [IpyHIUI OTHOCUTENBHOCTH, peoOpazoBanust ["amuiies A1 CKOPOCTH U YCKOPEHHUSL.
. Onementsl CTO. Ilocrynatsl. [IpeobpazoBanre BpeMeHH U KOOpAUHATHI. MIHTEepBa.
. OnemenTtsl CTO. IlocTynaTel. PensITUBUCTCKUI UMITYJIBC, PENSATUBUCTCKASL SHEPTUS.
. 3aKOHBI IMHAMUKH MaTepHabHOM ToukH. (3akoHbl HproTOHA).
. Buasl cuin: BCEMUPHOTO TATOTEHHUS, TSKECTU. IBUKEHUE IO JEHCTBUEM CUJIBI TsKEeCTH. Bec.
10. Cuma ympyrocth, e€ mpupoaa u pacu€ét. Moayne IOura. Jlepopmanun. J{narpamma HanmpsoKeHUs
nedopMaruu.
11. Ummynbe. UMnynbe cuibl. 3aKOH COXpaHEHUs UMITYJbCa. [[0IHBIN MMITYIIBC CUCTEMBI TEIL.
12. 3akoH coxpaHeHuss umnyibca. Ynaap. Pacu€r ckopocreil Ten mpu IEHTpaJbHOM aOCOIIOTHO

HEYIIPYTroM yjape.
13. 3akoH coxpaHeHus uMIyibca. Y aap. Pacuér ckopocTeii Teln mpu eHTPaIbHOM a0COIIOTHO YIIPYTOM

ynape.
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14. PaGota. PaboTta nepemeHHOM criibl. MOIITHOCTD.

15. KoHcepBaTHBHbBIC U HEKOHCEPBATUBHBIE CUIIBI UX paboTa. [loTeHanpHas SHeprusl.

16. Kunetnueckas sneprus. [loiHas sHEprus, 3aK0H COXpaHEHUS SHEPTUH.

17. Bpamenune TtBepaoro Ttena. llonstue wmomeHta cuiabl. OCHOBHOE YypaBHEHHE JAUHAMUKH
BpalaTEIbHOTO JIBH)KCHHUS.

18. MoOMEeHT MHepLMH, ONpPEEICHUE U NIPUMEP pacuera Juid OJHOpPOIHBIX Tes. Teopema Llreiinepa-
['tolirenca.

19. MoMeHT umIynbca, 3aKOH COXpaHEHHUsI MOMEHTA UMITyJIbCa IIPU BPAIlEHUH TBEPOTO Tea.

20. Pabora npu BpaieHuu TBepAoro tena. Kunerndeckas 3Heprus Bpallarolero Tena.

21. Lentp macc, onpenenenue. LleHTp Macc Kak TOYKa MPUIIOKEHUS CHIIbI TSXKECTH (IIOTEHIMAIbHASA
SHEPTHUS CUIIbI TSXKECTH CUCTEMbl MaTEPUATBHBIX TOYEK XU MOMEHT CHJI TSIKECTH).

22. VneanbHbli Ta3, mapameTpel HWIeaIbHOTO Tasza. 3akoH ABorajapo u Kinaneilpona-MenneneeBa.
N3onporiecchl.

23. CpenHee 4nCiI0 CTOTKHOBEHUH MOJICKYJ, CpeaHss JITMHA CBOOOTHOTO mpodera.

24. SIsnenus nepenoca. Auddysus. Koapbunuent nuddysuu.

25. Slenenus nepenoca. TemmonpoBoaHOCTh. KoadduUIMEeHT TEMIonpoBOIHOCTH.

26. SIBnenus neperoca. Bsskocts. Koaddurment BazkocTu.

27. IloBepxHocTHOE HaTshkeHHe. CMaunBaHue. KanwisipHble siBIEHUS.

28. Cpennsisi 3Heprusi MOJEKYJbl HAEATbHOTO Ta3a, cTerneHu cBoOoabl. Teopema bonbimana o
pacriepeieieHIH SHEPTHU 10 CTETIEHSIM CBOOO/IBI.

29. BuyTpeHHss 3Heprus rasa, pabora rasza, nepBoe Hadajio TepMOJIUHAMUKU.

30. TerutoemkocTh raza, CV u CP, cootHoenue Maiiepa.

31. Annabaruueckuii mporecc, ypaBHenue, koagduiment [lyaccona.

32. Tennosble MamuHbl. Bropoe Hauano TepmMoanHaMuku. [IpuHIun paboThl TEIIOBBIX MaIIHH.

33. Huxn Kapno, K 3TOro 1ykia.

34. Tlonstue 06 oOpaTUMBIX U HEOOpaTUMBIX Hporeccax. DHTponus. HepaBenctBo Kiaysuyca. Kna
LMKJIA pealbHbIX TEIUIOBBIX MAIIMH.

35. 3akon Kynona. HanpsikeHHOCTD AJIEKTPOCTaTUYECKOT0 ToJis. [IprHIMI cyneprno3uiuu st BEKTopa
HaIpsKEHHOCTH NoJsl. JINHUKM BEKTOpa HANPSKEHHOCTH.

36. PabGoTa cun anekTpocTaTHueckoro nosis. Teopema o HMPKYISILIMKM BEKTOPA HAMIPSKEHHOCTH.

37. Ilorennuan. IlpuHnun cynepno3uuuu Ui NOTEHIHaa.

38. CBs13b MEX 1Y HAMPSHKEHHOCTHIO SJIEKTPOCTATHYECKOTO OIS ¥ TOTEHIIMATIOM. DKBUIIOTEHIIMATbHBIC
MTOBEPXHOCTHU U UX CBOICTBA.

39. IloTok BeKkTOpa HAMPSHKEHHOCTH. DIeKTpocTaThudeckas Teopema ["aycca.

40. ITonsspHBIE M HETIOJSIPHBIE JUAJIEKTPUKHU. J(MaNeKTpuyecKas IPOHUIIAEMOCTh U BOCIIPUMMYHBOCTD.

41. Bektop nossipu3aiyy U BEKTOP ANEKTPUUECKOTO CMEIIEHHUS.

42. Cerneroanektpuku. [Ipsmoit u o6paTHblil mbe303¢ddekT. [IprMeHeHre Nbe303IeKTPUKOB B TEXHUKE.

43. IIpoBOJHUKH B 3JIEKTPOCTATHUYECKOM I0JIE. DIIEKTpOCTaTUUYeCKasi MHAYKLMA. Y CJIOBUSI paBHOBECUS
3apsA70B HAa IPOBOJHMUKE.

44. Emxoctb npoBogHuKa. [Inockuit konnencatop. LHununapudeckuii u chepruuecknii KOHIEHCATOPHI.

45. CoelMHEHHS KOHICHCATOPOB.

46. DHeprus CUCTEMBI 3aps10B. DHEPrus 3apsKEHHOT0 IPOBOIHMKA U KOHAEHCATOpA.

47. DHeprus 3N1eKTpoCcTaTu4ecKkoro noiiss. O0beMHast INIOTHOCTh YHEPTUH.

48. OCHOBHBIE XapaKTEPUCTUKHU MOCTOSSHHOTO ToKa. Crita Toka. [1moTHOCTE TOKA.

49. DOnextpomBmwxkymias cuia. HampsbkeHue Ha yuyacTtke nenu. 3akoH Oma JIsi ydacTKa LETH.
ConpoTuBieHue mpoBoAHUKOB. 3akoH OMa B quddepeHnnansHoi popme.

50. Pabota u MoutHOCTh TOKa. 3akoH Jxoyns — Jlenua. 3akon Jxoyns — Jlenna B auddepeHunanbHoiMl
dhopwme.

51. 3akon Oma 151 HEOAHOPOJHOTO Y4acTKa LENU U 3aMKHYTOH LIETH.

52. TIpasuna Kupxroda.

53. MaruutHoe nosne. OnsIT Opcrena. MarHUTHBI MOMEHT KOHTYpa ¢ TOKOM. HAyKIMsI MarHUTHOTO
OIS

54. 3axon buo — CaBapa — Jlannaca M 4acTHBIE Cllydau €ro NpUMeHeHus. JINHUN MarHUTHOU



HHAYKIOWU.

55

56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.

. Hlupkynsus BEKTOpa MarHUTHOM MHAYKLMHU. 3aKOH IIOJHOTO TOKA (TeopeMa O LUPKYJIALNN).
MarsnuTHoe 1osie CoJIEHOUAA U TOPOUA.

3akoH AMIiepa.

Cuna Jlopenua.

JBr>KeHUE 3apsKEHHBIX YaCcTUIl B MATHUTHOM TIOJIE.

DddekT Xomna.

KOHTYp ¢ TOKOM B MarHuTHOM II0JI€E.

Pabora, coBepiiaemas mpu nepeMeIieHny IpoBOIHUKA ¢ TOKOM B MAarHUTHOM TIOJIE.
Teopema ['aycca a1t nOTOKa MArHUTHOM MHYKLIHH.

MarnuTHble cBoOcTBa BenecTBa. I 'nnore3a Amnepa. Bekrop HamMmarHnumMBaHusl.
Hanps>xeHHOCTh MarHUTHOTO 10JI1. MarHuTHasi IPOHUIIAEMOCTh U BOCIIPUUMYHUBOCTD.
MarnuTHble MOMEHTBI aTOMOB U MOJIEKYIL.

JnaMarHeTUKH U nmapaMarHeTUKH.

deppoMarHeTUKH, UX CBOMCTBA U IPUMEHEHUE.

SIBnenue aNeKTpOMarHuTHOM MHAYKIMU. 3akoH unaykuuu @apazes. [Ipasuno Jlenna.
SIBnenue camonHaykuu. MTHAYKTUBHOCTh IPOBOAHUKA. IHIYKTUBHOCTD COJIEHOUAA.
SBnenue B3aumuon unaykuuu. Toku dyko. Tpancopmarop.

OHeprusi MarHuTHOrO MOJIs.

Buxpesoe anexrpuueckoe nose. [lepBoe ypaBHenne Makcsesia.

Tok cmemenus. Bropoe ypaBHeHue Makcgeiuia.

Ilonnas cucrema ypaBHeHM MakcBeinia.

DJIEKTPOMAarHUTHbIE BOJHBI U MX CBOMCTBA.JHEPrus, NEPEeHOCUMAs 3JIEKTPOMAarHUTHOU BOJIHOM.

Bexrop YMoBa — IloliHTHHTA.

77

. KOFepeHTHHe BOJIHEL. OnTHYeCcKas JUIMHA IIYTH W OINTHYCCKasA Pa3HOCTb XOAa BOJIH. Ycnosue

MaKCUMyMa 1 MUHHUMYMa HHTep(hEpEHITNH.

78.
79.
80.
81.
82.
83.
&4.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94.
95.
96.
97.
98.
99.

10
10

Mertonbl HabmoaeHus uHTepdepeHy. uTepdepeHnns B TOHKUX IJIEHKAX.
Konbua Hetotona. [IpuMenenue uureppepeHuny cBera.
[Ipunuun INoiirenca — @penens. 3oas1 Openens.
Judpaxius Ha KpyrioM OTBEPCTUU U JTUCKE.
Hudpakuus OpayHrodepa Ha ofHOMN 1m1eIH, AUPAKIIMOHHAS pelIeTKa.
Jucnepcus u pazpeniaronias CiocCOOHOCTh ONTUYECKUX TPHUOOPOB.
EcTecTBEeHHBIN U NOJIPU30BaHHBINA CBET. 3aKkoH Maitoca.
[Tonsipu3zanus npu OTpakeHUHU U IpeaoMieHuH. 3akoH bprocrepa.
JBoriHoe ntydenpenomiienue. [lonspusannoHHbIe YCTPOKCTBA.
TenioBoe U3NTydyeHUE U €ro XapakTepucTUKU. AOCOIIOTHO YepHoe Teno. 3akoH Kupxroda.
3akonsl Credana — bonbumana u Buna.
®opmyna Panes — Jlxxunca. «YnbTpaduoneroBas» karactpoda.
®opmyna [lnanka.
OnTuyeckasi TUPOMETPHUSL.
Buemnuit potoad ekt u ero 3akoHbl. YpaBHeHUEe DUHIITEHHA.
Macca u umnynsc ¢poTtoHa. [laBneHue crera.
Apdextr Komnrona. KopnyckynspHo — BOTHOBO JTyainu3m.
Mopnens aroma Tomcona u Pesepdopna.
Crnektp aToMa Boziopoaa.
Teopus bopa.
Bonnosslie coiicTBa Mukpouactull. @opmyna ne-bpoiins. Judpakius 31eKTpoHOB.
[Tpunuun HeonpeaeneHHoctel ['elizendepra.
0. BonHoBas ¢yHkuus u ee cBoiictBa. YpasHenue [llpeaunrepa.
1. KBaHnTOBBIE Uncia. ATOM BOJIOPOJa B KBAHTOBOW MEXAHHUKE.

7.4.2. llpakTuueckue 3aJaHus 7S MPOBEACHUS TPOMEKYTOUHOM aTTecTallii 00yJarouXcs

1. 3aBUCHMOCTH IPOHACHHOTO TEJIOM ITYTH S OT BpeMeHu t maercs ypaBHeHHeM S=A+Bt+Ct2, rme A=3 M,
B=2 wm/c, C=1 m/c2. HalimuTe cpeHIOI0 CKOPOCTh M CpeIHEe YCKOPECHHE Tela 3a MEPBYI0, BTOPYIO U TPETHIO
CEKYH/JIbI €T0 TBUKCHHUSI.



2. C Oarrau BeICOTO# h = 25 M ropu3oHTaIbHO OpPOIIICH KaMEHb CO CKOPOCThIO VX =15 M/c. Kakoe Bpems
t kameHs Oynet B aBmkeHnn? Ha kakom paccrosiHuu | oT ocHOBaHus OamrHu oH ynaneT Ha 3emito? Kakoit yron
COCTaBUT TPAEKTOPHSI KAMHS C TOPU30HTOM B TOUYKE €ro MaJeHUs Ha 3eMIII0?

3. Kamenp OpomieH TOpPHU30HTAIBHO CO CKOpocThio VX =15 wm/c. Haiinute HOpmanpHOE U
TaHTeHIIMAIbHOE YCKOpPEHUs KaMHs yepes Bpemsi t = 1 ¢ mociie Hauasna JIBH>KEHUSI.

4. Komneco, Bpamasch paBHOYCKOPEHHO, JOCTHIIIO yrioBoi ckopoctu 20 pan/c uepe3 N=10 o6 mocne
Hayana BpaieHus. Halimute yrioBoe yckopeHue Koseca.

5. 3aBHCUMOCTb MPOIIEHHOTO TEJIOM IIYTH IO OKPYKHOCTU PaJUycOM =3 M 3alaeTcsi ypaBHEHUEM
s=At2+Bt (A=0,4 m/c2, B=0,1 m/c). Onpenenure aas MOMEHTa BpeMeHH t = 1 ¢ mocje Hadana JABHIKECHHUS
yckopeHue: 1) HopManbHOE; 2) TaHI€HIMAIbHOE; 3) TIOJIHOE.

6. Tesio CKOJIB3UT MO HAKJIIOHHOW MJIOCKOCTH, COCTABIIAIONIEH C TOPU3OHTOM yrou 45 rpagycos. [Ipoiias
nyTh S = 36,4 cM, Teno npuolperaeT ckopocThb V =2 m/c. Haiigure Ko GUIMeHT TpeHus Tena O MIOCKOCTb.

7. C 6amrau Beicotor H = 20 M ropu3oHTaIBHO €O ckopocThio 10 m/c Opomren kamenb Maccoit M=400 r.
npeHeOperast COMPOTUBICHUEM BO3/TyXa, ONPESIIUTE I MOMEHTa BpeMeHU t = 1 ¢ mocne Havyana nrkeHus: 1)
KMHETUYECKYIO SHEPTHI0; 2) MOTEHIMAIBHYIO SHEPTHUIO.

8. Ilyns maccod m = 15 1, jersmas TOPU3OHTAIBLHO CO CKOpocThio V =200 M/c momamaer B
OammucTrueckuii MasTHUK aauHOM | = 1 M m maccoit M = 1,5 kr u 3actpeBact B HeM. OIpeaeiuTe yroi
OTKJIOHCHHSI MasITHHKA.

9. CronrHoM OAHOPOIHBIN JUCK CKAaThIBACTCA 0€3 CKOJIBKEHUS ¢ HAKJIOHHOM MIIOCKOCTH, 00pa3yrolien
yroi anb¢a ¢ ropu3onToM. Onpenennre JIMHEHHOE YCKOPEHHE & ANUCKA.

10. Hanumure ypaBHEHHE TapMOHHYECKOro KojeOaHusi TOYKH, €clii ero ammiutyaa A = 15 cwm,
MaKCHMaJIbHas CKOPOCTh KoJebmomeiics Touku 30 Cm/c, HadanmbHas ¢aza 10 rpamycos.

11. OmHopoauskIil auck paguycoM R = 20 cM koiebercs OKOJI0 TOPU3OHTATBLHON OCH, TIPOXOIAIIEH Ha
paccrostauu | = 15 cm ot nentpa aucka. Onpenenure nepuo T KoeOaHui TUCKa OTHOCHTEIBLHO TOM OCH.

12. Maccy m = 5 r a30Ta, HaXOAAIIYIOCS B 3aKPBITOM cocyze oobemoM V = 4 11 ipu remneparype t1=200
C, marpeator g0 Temnepatypsl t2 = 400 C. Haiigure nasnenus Pl u p2 ra3a 10 u 1ociie HarpeBaHusl.

7.4.3. IlpumMepHble TEMBI KypCcOBOM paboThl (poeKTa) (IIpU HATUUNHN)
KypcoBble npoekThl(paboThl) y4eOHBIM INIAHOM HE MPeyCMOTPEHBI.

7.5. Meronudeckue MaTepuaibl, ONpeaesstolue MpoLueaypbl OlIEHUBAaHUs 3HAHUHN, YMEHUI, HaBBIKOB U (WJIN)
OTIbITa MPO(PECCUOHANBHON EATEIbHOCTH, XapaKTepU3YIOLIUe 3Tanbl (OPMUPOBAHUSI KOMIETEHLINN

[Tpouenypa mnpoBeAcHHs NPOMEXYTOYHOW aTTECTAllMM M TEKYHIEr0 KOHTPOJISI YCHEBAEMOCTH
perJaMeHTHpYyeTCs JIOKAIbHBIM HOPMAaTUBHBIM aKTOM, ONPEIEINISIONIUM MOPAIOK OpraHU3alui U MPOBEECHUS
TEKYILETro KOHTPOJIS yCIIEBAEMOCTH U IPOMEKYTOUHON aTTeCTalluy 00yYaroIuXcs.

[Tpouenypa oueHuBaHus (QOPMHUPOBAHUS KOMIETEHIMH TpPU MPOBEACHUH TEKYLIEro KOHTPOJIS
IIpUBEACHA B II. 7.2.

TunoBble KOHTPOJIbHBIE 3a/IaHUS WM WHBIE MAaTEpUaJIbl TEKYILETO0 KOHTPOJISI IPUBEACHBI B 1. 7.3.

7.6. Kputepun onieHuBaHus1 COOPMUPOBAHHOCTH KOMITETCHIIMM MPU TTPOBEACHUH MMPOMEKYTOYHOM aTTeCTAIIUU

YDOBCHB OCBOCHUS M OLICHKA

Kperepus OueHka OueHka
«HEYJIOBJICTBOPUTEIb | «yIOBICTBOPUTENBH | OILiEHKa «XOPOLIO» OlLleHKa «OTIIMYHO
OLICHUBAHUS
HO» o»
«HE 3a4TEHO» «3aYTEHO




YpoBeHb OCBOEHHUS
KOMIICTCHITUH
«HEIOCTAaTOUHBII.
Kommerenniuu He
c(OpPMHPOBAHBI.
3HaHHS OTCYTCTBYIOT,
YMEHUS U HABBIKU HE

YpoBeHb OCBOEHHUS
KOMITETEHIINH
«IIOPOTOBBIIN».
Kommerenun

c(OpMHPOBAHBI.
CdopmupoBaHbI
0a30BbIE CTPYKTYPHI

YpoBeHb OCBOEHHUS
KOMIIETEHIINHU
«IPOABUHYTBIN.
Kommerenun
c(hOpMHUPOBAHEI.
3HaHuUs OOIIMPHBIE,
CHUCTEMHBIE. Y MEHHUS

YpoBeHb OCBOEHHUS
KOMIICTCHITUH
«BBICOKHI.
Kommerennuu

c(hopMUPOBaHbI. 3HAHUS

apryMEHTUPOBaHHbIE,
BCECTOPOHHHE. Y MEHHUS

chopMHUPOBAHbI 3HaHU. Y MEeHUs HOCSIT YCHEUIHO PUMEHSIOTCS
(dbparMeHTapHbI U pEenpOIyKTUBHBIN K PELICHUIO KaK
HOCSIT Xapakrep, TUTIOBBIX, TAK U
pEenpOIYKTUBHBIN MIPUMEHSIOTCS K HECTaHJapPTHBIX
Xapakrep. PEILIEHUIO TUIIOBBIX | TBOPYECKHUX 3aJlaHUM.
JemoHcTpupyercs 3a7aHUM. HemoHcTpupyercs
HU3KUH YPOBEHb JleMoHCcTpUpyeTcs BBICOKU YPOBEHb
CaMOCTOATEJIbHOCTHU JIOCTaTOYHBII CaMOCTOATEJIbHOCTH,
IIPaKTUYECKOI O YpOBEHb BBICOKAsI aJalITUBHOCTD
HaBbIKa. CaMOCTOSATEJIbHOCTHU | IPAKTUYECKOTO HaBbIKa
YCTOMYUBOTO
PaKTUYECKOIO
HaBBIKA.
OO6yuaromuiics OO6yyaromuiics OO0yuaromuiics OO6yuaromuiics
JEMOHCTPUPYET: JEMOHCTPUPYET: JE€MOHCTPUPYET: JEMOHCTPUPYET:
-CYIIECTBEHHbIE -3HaHUS -3HaHUE U -r1y0okue,
pOoOEIIbI B 3HAHUSIX TEOPETHUUECKOTO MIOHUMAaHUE BCECTOPOHHHE U
y4eOHOTO MaTepuana; MaTepuana, OCHOBHBIX BOIIPOCOB | apryMEHTHUPOBAHHBIE
-JI0ITyCKaKOTCSI -HEMOJIHbIE OTBETHl | KOHTPOJIUPYEMOIO | 3HAHUS MPOrPAMMHOIO
MIPUHIUTIAATIEHBIE Ha OCHOBHbIE o0bema MaTepuana;
OLIMOKY MPHU OTBETE Ha| BOMPOCHI, OLTHOKHU B IPOrpaMMHOTO -[0JIHOE TOHMMaHHUe
OCHOBHBIE BOITPOCHI OTBETE, MaTepuana; CYUIHOCTH U
ounera, OTCYTCTBYET HEJ0CTaTOYHOE - 3HaHUA B3aMMOCBSI3H
3HaHHWE U TIOHUMaHue [MOHUMaHHe TEOPETUYECKOTO paccMaTpuBaeMBbIX
OCHOBHBIX TOHATUH U CYIIHOCTHU MaTepuana IIPOLIECCOB U SIBJICHU,
KaTeropuii; M3JIaraéMbIX -CIIOCOOHOCTD TOYHOE 3HAHHE
-HETIOHUMaHHE BOIIPOCOB; YCTaHaBJIUBATh U | OCHOBHBIX MOHSTHH, B
CYILIHOCTHU -HEYBEPEHHBIE U OOBSCHATH CBA3b | pamMKax 00CyXk/IaeMbIX
3HaHUA JIOIOJIHUTENBHBIX | HETOYHBIE OTBETHI HA | IPAKTUKU U TEOPUH, 3aJaHuM;
BOIIPOCOB B paMKax JIOTIOTHUTEIIbHBIE BBISIBJISITD -CII0COOHOCTD
3aJjaHui Ousera. BOIIPOCHI. POTUBOPEYUS, YCTaHaBIIMBATh U
pOoOJIEMBI U OOBSACHSATH CBA3b
TEHJICHLIUU MIPaKTUKHU U TEOPUH,
pa3BUTHS, -JIOTUYECKU
-IIpaBUJIbHBIC U IIOCJIEZIOBATEIbHBIE,
KOHKpETHbIE, 0€3 coJIepKaTeNIbHBbIE,
rpyOBIX OMIMOOK, KOHKpETHBIE U
OTBETHI HAa HCYepIIbIBaIOIINE
IIOCTABJICHHBIE OTBETHI HA BCE 3aIaHUS
BOIIPOCHI. ouiera, a TakxKe

JOIIOJIHUTCIIBHBIC

BOITPOCKHI SK3aMEHAaTopa.




ITpu BBINOTHEHUHN OO6yuarommiics Obyuarontuiics Ob6yuatonmiics
MPAKTUYECKOTO BBITOJIHIII BBITIOJTHIII MPABWJIBHO BBITTOJTHUI
3aanus ouera MIPAKTUIECKOE MIPAKTUYECKOE MIPaKTUYECKOE 3aJaHUE
oOyyaroruiics 3a7aHue ouera ¢ 3a7aHue owera ¢ omnera. [Toxazan

IPOJEMOHCTPUPOBAII | CYIIECTBEHHBIMU HEOOIBIINMH OTIIUYHBIC YMEHUS B
HEJ0CTAaTOYHBIH HETOYHOCTSMH. HETOYHOCTSIMHU. pamMKax OCBOCHHOT'O
YPOBEHb YMEHUH. Homyckarorcst [Tokazan xopoume | y4eOHOro marepuarna.
[IpakTnueckue OIINOKHU B yMeHHUs B pamKkax |Pemraer mpenioxeHHbIe
3ajaHus He COJIep>KaHUU OTBETa OCBOEHHOTO MPAaKTHYECKUE 3aJaHUS
BBITIOJTHEHBI U peuieHun yaeOHOro MaTepuana. 6e3 ook
ymeHuA OOyuarommiics He MPaAKTUYECKUX [IpennoxxeHnubie OTtBerun Ha Bce
OTBEYAET HA BOIIPOCHI 3aJlaHuM. MIPaKTUYECKHE JIOTIOJIHUTEIIbHBIE
ounera npu [Ipu oTBeTax Ha 3aJlJaHUs PEUICHBI C BOIIPOCHI.
JIOTIOJTHUTEIbHBIX JIOTIOJTHUTEIIbHBIE HEOOIBIINMH
HABOJAIIUX BOIIPOCAX BOIIPOCHI OBLIO HETOYHOCTSIMHU.
IpenojaBaTes. JIOTIYILIEHO MHOI'O OTtBeTui Ha
HETOYHOCTEH. OOJIBIIMHCTBO
JIOTIOTHUTEIbHBIX
BOIIPOCOB.
He moxet BpIOpath HcnbrTeiBaeT bes 3arpynHenumit IIpumensier
METOJIUKY 3aTpyJHEHUS 110 BbIOMpaeT TEOPETUUECKHE 3HAHUS
BBITNIOJIHEHUS 33/1aHUM. | BBIOOPY METOAMKHU CTaH/IapTHYIO JUIsl BBIOOpa METOIUKH
Jlomyckaet rpyoObie BBITIOJTHEHUS METOJIUKY BBITIOJTHEHUS 33/1aHUN.
OLIMOKH TIpH 3aJlaHuM. BBITNIOJTHEHUS He nomyckaet ommbok
BBIMIOJTHEHHUH 3a/1aHui, | Jlomyckaer ommoku 3a/laHuH. IIPU BBITIOJTHEHUH
HapylLIaloIlye JOTUKY | mpu BbimoiaHeHuu | Jlomyckaer ommOku 3a/laHu.
peleHus 3a1ad. 3aJlaHu}, HApYIIEHHs | TPH BBHIIOJIHEHUU CaMocCTosTeNbHO
JlenaeT HEKOPPEKTHBIE| JIOTUKU PEIIECHUs 3a/laHul, He aHaJIN3UPYET
BBIBOJIBI. 3ajad. HapyIIaIIne pE3yNbTaThI
BIIa/ICHUE He moxeT o6ocHOBaThH HcnbIThIBaET JIOTHKY PEIICHUsT | BBIMIOJHEHUS 3a/IaHUi.
HaBBIKAMU AITOPUTM 3aTPyJHEHUS C 3a1a4y I'pamotHO
BBITNIOJTHEHUS 33/1aHUi. | popmynupoBaHueM | Jlenaet KoppekTHbIe [  0OOCHOBBIBAET XO0J1
KOPPEKTHBIX BBIBO/JIBI 110 pelleHus 3aaad.
BBIBOJIOB. pe3yibTaTam
HcnpiThIBaeT pellIeHus 3a/1auH.
3atpyaHeHus ipu | OOGOCHOBBIBAET X0/
000CHOBaHUU pelieHus 3aaad 0e3
anropuT™Ma 3aTpyIHEHUM.
BBITIOJTHEHUS
3a/IaHHMN.

OneHka Mo JUCHUIUIMHE 3aBUCUT OT YPOBHS C(OPMHUPOBAHHOCTH KOMIETEHLUH, 3aKpEIJIEHHBIX 3a
JMCLUUIUIMHON, W TPEACTaBiIsieT coO00 cpenHee apu(]MeTHUecKoe OT BBICTABJIEHHBIX OICHOK IO OT/EIbHBIM
pe3ynbraTtaM o0yueHHs (3HaHUs, YMEHHUsI, BIaJICHUE HAaBbIKaMu ).

OreHKa «OTIIMYHO»/«3a4TEHOY BBICTABIISETCS, €CIU CpeiHee apu(hMETHUECKOe HaXOAUTCSl B HHTEpBaJle
ot 4,5 mo 5,0.

OreHKa «XOpOII0Y»/«3a4T€HO» BBICTABIISIETCS, €CJIU cpe/iHee apu(METHUECKOe HaXOUTCS B HHTEpBaJle
oT 3,5 mo 4,4.

OreHKa «yJI0BJIETBOPUTEIBHOY/«3aUTEHO» BBICTABIISIETCS, €CIIH Cpe/lHee apU(PMETHIECKOE HAXOUTCS B
HUHTEpBaie ot 2,5 1o 3.4.

OrneHka «HEYIOBJIETBOPUTEIILHOY/ «HE 3aUTEHO» BBICTABISETCS, €CIH CpelHee apu(MeTHYecKoe
HaxoauTcsa B uHTEpBatie ot 0 1o 2,4.



8. YueOHo-MeTOAMYECKOE 1 MATEPHAJIbHO-TEXHUYECKOe o0ecriedyeHue TUCIUTIIMHBI (MOYJIf)
8.1. IlepeueHb OCHOBHOM M JONOJHUTEIBHOM JIUTEPATYPHI, HEOOXOAUMOM 111 OCBOCHUS TUCIMITIMHBI (MOIYIIS)

No
1/

ABTOp, Ha3BaHUE, MECTO U3JaHUS, U3/1aTEIbCTBO, TOJ U3/1aHUs YUeOHOU U
y4eOHO-METOIUYECKOU TUTepaTyphl

KoanuectBo
AK3EMILISIPOB/AIEKTP
oHubI aapec D6C

OcHoBHAasl JIUTEPATYpPA

Cagenbes U. B., Monekynsapnas ¢puznka u repmoannamuka, Cankr- [lerepOypr:

https://e.lanbook.com

1 Jlans, 2022 /book/187739
_ https://e.lanbook.com

2 |CagenneB U. B., Bonrnsl. Ontuka, Cankr-IletepOypr: Jlans, 2022 Ibook/187737

3 CasenmveB WM. B., Kypc ob6meit ¢pusuku. B 3 1. Tom 2. DnekrpuuectBo u| https://e.lanbook.com
marHetusMm. Bomnbl. OnTuka, Cankr-IlerepOypr: Jlans, 2022 /book/185339

4 CasenbeB U. B., Mexanuka. MonekynspHas ¢usuka, Cankr-IlerepOypr: Jlans,| https://e.lanbook.com
2021 /book/171889

JonoIHUTEIbHAS JIUTepaTypa

[rerames A. A., Ileficaxopuu 1O. I'., 3amaum mo ¢usuke. MexaHuKa. http://www.iprbooksh

1 |MonekynspHas ¢u3uka U TepMOIUHAMHUKA. IeKTpuuecTBo, HoBocmOupck:

. . . 0p.ru/91200.html

HoBocHOMPCKHiA TOCYIAPCTBEHHBINA TEXHUYECKUI YHUBepcHuTeT, 2017

9 bensikoa B. U., XKenynkoa E. A., Kykuna E. A., JleontheBa lO. H.,| http://ntb.spbgasu.ru/
3anagsoposa U. A., Jlamok T. A., dusuka, CI16., 2007 elib/00008/

3 [epensman S. U., 3anumatensras ¢usuka. B 2 ki, Kaura 2, Mocksa: FOpaiir,| https://urait.ru/bcode/
2020 453703

4 CasenmveB WM. B., Kypc obmeit ¢pusuku. B 5 1. Tom 2. DnexrpuuectBo u| https://e.lanbook.com
marHeTn3m, Cankt-IlerepOypr: Jlanb, 2022 /book/189298

5 [epensman S. U., 3anumatensras ¢usuka. B 2 ku. Kaura 1, Mocksa: FOpaiir,| https://urait.ru/bcode/
2020 453464

Obyuaromuecs u3 ynciaa nHBaIM0B 1 mi ¢ OB3 obecnieunBaroTcs neyaTHBIMU U (W) 3JIEKTPOHHBIMU
00pa3oBaTeNbHBIMU pecypcaMu B OpMax, aAanTHPOBAHHBIX K OTPAHUYEHUSAM UX 3[JOPOBBS.

8.2. Ilepeuensr pecypcoB HMHPOPMAIMOHHO-TEICKOMMYHHUKAIIMOHHON ceTu «HTepHET», HEOOXOIUMBIX IS
OCBOEHUS TUCIUIIITHUHBI (MOTYJIs)

HaumenoBanue pecypca cetu «IHTepHET»

DNEKTPOHHBIN aJpec pecypea

Bes dusnka

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

BuptyanbHble 3KCTIEpUMEHTHI

hi/playlists?

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

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

8.3. Ilepeuenpb coBpeMeHHBIX MTPOPECCHOHATHHBIX 0a3 TaHHBIX U HHGOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM

Hanmenosanue

DIIEKTPOHHBIN aJpec pecypca

OopasoBarenbHble nHTEpHET-pecypcsl CIIOIACY

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

bubnnoreka no EctectBennsiM Haykam Poccuiickoit Akagemun Hayk (PAH)

WWW.ras.ru

Ennueiii

CIIor'ACY

AJIEKTPOHHBIA  pecypc y4eOHO-METOJAMYECKOW JTUTEePaTyphl

www.spbgasu.ru

Poccuiickast rocygapcTBeHHas OnOInoTeKa

www.rsl.ru

®denepanbHbIil  00pa30BaTENBHBIA TTOPTAT
00pa3oBaTeNbHBIM pecypcaM”

"EnquHOoe OKHO JoCTyma K

http://window.edu.ru




Hayunas snextponnas 6ubnnoreka eLIBRARY.RU

Hayunas JIEKTPOHHAS
o6ubamnoreka ELIBRARY.RU

DNEKTPOHHO-O0MOINOTEeYHAsA cucTeMa u3garenberna ' IPRsmart

http://www.iprbookshop.ru/

DeKTPOHHO-0MOanoTeYHas cucreMa n3gareiascrsa "TOPAUUT"

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

DJIEKTPOHHO-O0MOIMOTEeUHAas cucTeMa u3aareabcra ""Jlanp"

https://e.lanbook.com/

DnektpoHHas oubnuorexa Upouc 64

http://ntb.spbgasu.ru/irbisé4r_p
lus/

Cucrema nucrannuonnoro ooyuenust CIIoIIACY Moodle

https://moodle.spbgasu.ru/

HHTepHET-TpeHAXEPHI B chepe oOpa3oBaHUs

http://www.i-exam. ru

8.4. llepeyenp WH(MOPMALMOHHBIX TEXHOJIOTHMA, MCIOJNB3YEMbIX IMPU OCYLIECTBICHUU OOpPa30BaTEIHLHOTO

mnmponecca 1o JUCHUINIHNHC,
IporpaMmMHOI0 obecneyeHus

BKJIIOYass TMEPEYeHb JIMIEH3UOHHOTO M CBOOOJHO paclpoCTPaHsSIEMOTo

Crnioco6 pacripocTpaneHus

HaumenoBanue (JIMLIEH3MOHHOE WJTU CBOOOTHO
pacupocTpaHsIeMoe)
. . OrOBO Ne 32009689201 ot
Microsoft Windows 10 Pro A P A
18.12.2020r
8.5. MarepuaabHO-TEXHHUYECKOE 00€CIICUeHNUE TUCITUTIITNHBI
Crenenusi 00 OCHAIIEHHOCTH YYE€OHBIX ayIMTOPUA M TOMEIISHHUH JIJIT CAMOCTOSITEIIbHON PaOOThI
HaumenoBanue yueOHBIX ayIUTOPUI 1 TOMEIICHUIA OcHaieHHOCTh 000PYA0OBAaHUEM U TEXHUICCKUMU
JUISL CAMOCTOSITEIILHON PabOThI cpelncTBaMu O0yueHus
VYyebnast ayautopusi Uil NPOBEACHUS  3aHATUHN
JIEKIIMOHHOTO  THIA, KOMIUICKT MYJIbTUMEIUUHOTO
000pyIOBaHUS IEPCOHAIBLHBIN KOMIIBIOTE
40. VYdyeOHBIC ayAUTOpPHH JUIS  TPOBEACHHUS Py N (nep P,
s MYJIbTUMEAUNHBIA  MPOCKTOP, IKpaH, ayJIHuOCHCTEMA),
JIEKIIMOHHBIX 3aHATUH 9
JIOCKa, JKpaH, KOMIIIEKT yaeOHOI Mebenu,
noakaoueHne k kommbrotepHor cetu CIIGIACY,
BEIXOJI B MHTepHeT
Kowmmrexr MYJIbTUMETUHHOTO 000pya0BaHUSA
40. VYdyeOHBIE ayAUTOpPUHM JUII  TPOBEACHHUS . Y A pyA S
o (TIepcoOHANBHBIH KOMIIBIOTED, MYJIETUMETHIHHBIN
MTPAKTUICCKIX 3aHATHH, TPYIIITOBBIX u
S MPOEKTOP, O9KpaH, ayJUOCHCTEMa), JIOCKA, KOMIUIEKT
WHUBUIYaIbHBIX KOHCYJbTaIUH, TEKYLIETro

KOHTPOJIS U MPOMEKYTOUHOM aTTECTaIlKU

yueOHOW MeOemH, MOJIKII0OUeHNE K KOMIIBIOTEPHON CeTH

CIIoI'ACY. Beixox B MHTEDHET




40. VYyeOHble ayauTOpPUM [  IPOBEIACHUS
J1a00paTOPHBIX padOT

nabopaTopust 001Iel U CTPOUTENEHON (U3NKU

2-s1 Kpacnoapmetrickas yi. 1.4

Ayn. 318

Onpenenenne oObeMa IUIMHApPA TP OMOILU
IITAaHTCHIUPKYJs (IITAaHTEHUUPKYJb); YCTaHOBKa st
UCCJIEIOBAaHMSI  3aBUCHUMOCTH  TepuoJia  KoJieOaHMi
MaTeMaTU4ecKoro MasTHHKAa OT €ro JUIMHbl U
OmpefiefiecHue  YCKOPEHUsT  CBOOOJHOTO  MaJCHUSA:
MasTHuk

VYcraHoBKa JJi1 MCCIIEIOBAHUS 3aBUCUMOCTH IEpPHOJA
KoJe0aHU MAaTEeMaTHYECKOTO MaITHUKA OT €T0 JTMHBI ’
OmpejieiecHue  YCKOpEHUsT  CBOOOJHOTO  MaJIeHHUS;
YcTaHOBKa Ui OMPENENCHUsS YCKOPEHHUS CBOOOTHOTO
najieHuss 1o Tepuoay KojeOaHui MaTreMaTH4ecKOro
MasiTHUKA; YCTAaHOBKA [UIsi M3yd4eHUs (PU3UIECKOro
MasATHHKA; YCTaHOBKA JUIsl OIPEICICHUS MOMEHTa
WHEpPUUHU Tella MO MEePUOAY KPYTHUIBHBIX KOJeOaHUI:
VYcraHoBKa i ONpelNeNeHUuss MOMEHTa HWHEpUUU
napajuieJienurnea MEeTOJAOM KPYTHIBHBIX KOJICOAHMIA:
YcraHoBKa 11 ONpeesieHUss MOMEHTa MHEPLIMH JTHCKa
0 TIEPUOTY KPYTHUIIBHBIX KOJICOaHUH.

VYcraHoBKa I8 M3YYEHHMS] OCHOBHOI'O  ypaBHEHUS
JUHAMHUKU BpallaTeIbHOTO JBUXKEHUS C TIOMOIIBIO
MasTHrKa O0epOeka

VYcraHoBka g ONpEACNICHUS MOMEHTA HMHEPLUU
MasATHHKa MakcBemna. YCTaHOBKA Uil ONpeNereHUs
K03 (UITMEeHTa BOCCTAHOBIICHHUS CKOPOCTH TIPH YIIPYTOM
yaape. YCTaHOBKa MAiisi ompeneieHus KoddpuiueHTa
BOCCTAHOBJICHUS CKOPOCTHM TIpH  YIOPYroM  yjaape.
VYcranoBka JUTSL onpeneneHus TEPMUYECKOTO
Kod((UIMeHTa JaBIICHUsS ra3a MPU MOMOIIM T'a30BOIO
TEPMOMETPA.

YcraHoBka Ui ONpPEACNICHUs]  MOBEPXHOCTHOTO
HATSHKEHHSI METOZOM OTpbIBa Kousblia (Meton a0 Hym).
VYcraHoBka Juist onpezaeneHuss kodd@uirenTa BsI3KOCTH
xkuakocth  merogoMm  Crokca».  YcraHOBKa A
ompeneneHuss  kKodpduimenta - BSI3KOCTH,  JJIUHBI
cBoOOHOrO Tmpobera W APPEeKTUBHOTO JAMAMETpa
MOJICKYJIBI ~ Ta3a. YCTaHOBKA Il OMpEeIeieHUs
KodduimeHTa BS3KOCTH  BO3[yXa KalWJUIAPHBIM
METO/JIOM. YCTaHOBKa MJisi M3MEPEHHUS YHHBEPCAIbHOU
ra3oBOM IIOCTOSHHOW. YCTaHOBKAa [JIs ONpPENEIICHUS
OTHOUIIEHHUS TEIUIOEMKOCTEN BO3/yXa. YCTAaHOBKa IS
ONpeNeNIeHUsT OTHOLIEHUS TEIUIOEMKOCTEW BO3yXa.
Becnr nabopaTopHbIE 3JICKTPOHHBIE. Becni
nabopatopusie 1100




40. VYdeOHbIE ayAWTOPUU JJIs  TMPOBEICHUS
nabopaTopHBIX padboT

nabopaTopust O0IICH ¥ CTPOUTEINHHOM (PUBUKH

2-s KpacHoapmeiickas yi. 1.4

Ayn. 316

YcTaHOBKa AJIS UCCIIEIOBAaHUS 3aBUCUMOCTH MOIIIHOCTH,
BbIIETSIEMOW B LENU  TIOCTOSIHHOIO  TOKa, U
Kod(pUIlMeHTa TOJIE3HOTO JACHCTBHUS HCTOYHUKA OT
CWJIBI TOKA U OT BHEIIHEro CONPOTUBIICHUS. Y CTaHOBKA
JUISL  UCCIICIOBAHUS  XapaKTEPUCTUK  HMCTOYHUKA
MOCTOSIHHOTO TOKa. YCTaHOBKA JI M3y4eHUs pabOThI
MOJTYTIPOBOTHUKOBOTO BBIIPSIMHUTENST Y CTAHOBKA  JUIS
U3Y4YeHUS P-N T1epexoAa YCTaHOBKAa Uil HW3YYEHUS
B3aMMOWHIYKIIMA.  YCTAaHOBKA I  OMNpPEICICHUS
WHAYKTUBHOCTH KaTyIIKM METOJOM pE30HaHCa B
Koe0aTeIbHOM KOHTYpe. YCTaHOBKA [UIsI W3y4YeHUs
MarHMUTHOTO TIOJIS COJICHOMJA C TIOMOIIBI0 JaTdyrKa
XOJUTA».

YcTaHoBKa il ONpENENeHUs  YAENBbHOTO  3apsaa
JJIGKTPOHA METOJIOM MAarHeTpoHa. YCTaHOBKA IS
OLICHKH  YyJEJNbHOTO 3apsAla JJIEKTpOHa METOJOM

MaraCTpoHay». YcranoBka JUIA OIpCACIICHUA
TrOpU30HTAJIBHO 7§ COCTaBHHIOIlleﬁ HaIIPsAKCHHOCTHU
Mar"gsuTHOI'O I1O0JIA 3emim Ipu IIoOMOIIH

TaHTeHCTAIbBAHOMETpPA. Y CTAaHOBKA JJISi UCCIICOBAHUS
MarHuTHoOTro noJia 3emiu. Bonermerp B7-27A
BoasTt™merp B7-27A BonbstmeTrp B7-27A/1. U3mepurens
curHainos BY

40. JlaGopaTopust o011el U CTPOUTENbHON (PU3NKU
2-s1 KpacHoapmeiickas yi. 1.4
Ayn. 310

VYceraHoBKa Uil MCCIEAOBAHMSA IIpolecca Iepenadu
TElja 4Yepe3 OKHO; YCTaHOBKa Jis MCCIEIO0BaHUSA
TEMIEPaTypHOTrO MOJIS;

VYcraHoBKa Uil UCCIENOBAHUS TEMIIEPATypHOTO MOJs
HApYy>)KHOM CTE€HbI; YCTaHOBKA JIA HWCCIEIOBAHUS
TEMIIEPAaTyPHOIO

Hapy)KHOTO yIVIa; YCTaHOBKAa I MCCIEIOBaHUS
TEMIIEPATYPHOI'O TOJII HApPYXHOTO YIJIa, YTEIJIEHHOIO
CKOCOM;

YcranoBka JUTSL MCCIIEI0BAHMS BIIUSIHUSA
TEIUIONPOBOJHOTO  BKJIFOYEHUS Ha TEIJIO3alIUTHBIC
CBOMCTBA CTEHbl; YCTaHOBKa g HCCIEAOBaHUS
BO3/1yXOIPOHUIIAEMOCTH CTPOMUTENIbHBIX MAaTE€pUaAlOB U
KOHCTPYKIIUU; VYcranoBka JUTA OIpeICIICHUS
TEIJIOEMKOCTH  TBEPIBIX  Tel;  YCTAaHOBKA  JAJiA
ONpENEeNeHUuss  MapaMeTpoB  BIIAXKHOTO  BO3/YXa;
YcranoBka JUTSt onpeeaeHus U3MEHEHUS
Kod(uimenTa NponycKkaHus U OTPAKECHHUS COJTHEUHOU
paauanuu CTPOUTENIbHBIMU MaTepualiaMmH; Y CTaHOBKA
JUIl  UCCIIEIOBAaHMUSI MCKYCCTBEHHOM OCBEIIECHHOCTH
MOMEILICHUI; Y CTaHOBKA I UCCIIEIOBAHUS CBETOBOTO
MOJSl CBETUJIBHHMKA, YCTAHOBKAa [JIA ONpPEAeSICHUS
CKOPOCTH 3Byka B BO3ayxe (a3oBBIM METOJIOM;
JlaGopaTtopusiii cteH "OCHOBBI CBETOTEXHHUKH"




40. ITomenieHus 11 caMOCTOSITEILHON pabOThI

[Tomernenune a1 cCaMOCTOATEIBLHON paOOThI (UM TATBHBIN
3an oubmmoteku, aya. 217): [IK-23 mr., B T.4. 1 mr.- [IK
st gmn ¢ OB3  (cucremHBId  OJIOK, MOHHTOD,
KJIaBUATypa, MBbIIIb) C TOJKIIOUYEHHEM K CETH
«lHTEpHET» M 00CCIIEYeHNEM JIOCTYIA B JIEKTPOHHYIO
uH(popMannoHHo-o0pa3oBarensHy0 cpeny CIIOIACY.
ITO Microsoft Windows 10,

st maBanuos u ymn ¢ OB3 obecrnieunBaioTcs crieiuaibHbIE YCIOBUS IS MOTYYCHHUST 00pa30BaHUS B
COOTBETCTBHUH C TPEOOBAHUSIMH HOPMATUBHO-TIPABOBBIX JOKYMEHTOB.
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