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

[lenssMu OCBOGHMS JUCLUUIUIMHBI SBISIOTCS: O3HAKOMIIEHHE CTYJIEHTOB C COBPEMEHHOH (PH3MUECKOM
KapTHHOM Mupa, (HOpMUPOBaHHE Yy CTYIEHTOB €CTECTBEHHOHAYYHOIO MHUPOBO33PEHUS M COBPEMEHHOIO
(GU3M4YeCKOro MBIIUICHUS, 00y4YeHHE TPaMOTHOMY NPUMEHEHUIO TMOJIOKEHUI (hyHIaMEeHTalIbHOM (U3MKH K
HayYHOMY aHaJIM3y CHUTyallud, ¢ KOTOPBIMH CIELUAINCTY NPUAETCS CTAJIKUBATHCA IPU CO3JaHHM 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 (U3MYECKHMHU BEIMYMHAMH, 3HaTh MX OIPENEIEHUE, CMBICI,
CIOCOOBl M eIUHUIBI M3MEpPEHHs; 3HaTh HA3HAUYE€HHWE M MPUHLUUIBI ACHCTBUS BaKHEHIIUX (PU3MUECKUX
puOOpPOB.

3ajauaMy OCBOEHUS JUCLUILIUHBI SIBIISIIOTCA:

* U3y4EHUE OCHOBHBIX (PM3MUECKUX SBJICHUH, OBIaJeHNE (yHIaMEHTAIbHBIMUA MOHATUSIMH, 3aKOHAMH 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 M3MepUTENbHON ammaparypoi, GopMUpoOBaHHUE HABBIKOB MPOBEACHHUS
(U3NIECKOTO IKCIIEPHUMEHTA, YMEHUE BBIJCIATh KOHKPETHOE (PU3NYECKOE COIep)KaHUe B MPUKIIATHBIX 3a/1a9ax
Oyay1iei criennaibHOCTH;

* U3Y4EHUE UCTOPUH PA3BUTHS (DU3HKH.

2. llepeyeHb IIAHHPYEMBIX PpPe3yJbTATOB OOy4YeHHsl MO JMCHUILIMHE (MOAYJI0), COOTHECEHHBIX C
HHIMKATOPAMHU JI0CTHKEHHUs KOMIIeTeHIN i

Kona u HaumeHnoBanue Kon n HaumeHnoBanue [Tnaaupyemblie pe3yinbTaThl O0yUSHUS 110
KOMIIETEHIINH MHIMKATOpa JOCTHKEHUS JUCLUIUIMHE, 00eCIIeUnBaloIINe JOCTHKEHHE
KOMIIETEHIINU IUTAaHUPYEMBIX pe3ynbTaToB ocBoeHust OITOI1
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, TEOPETUYECKOTO 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|UCTOIb30BATh 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,|(pyHIaMEHTaNbHbIE  (U3MYECKUE  3aKOHBI,
CTPOUTEIBHOM OTpPAaCIIH, | OMUCHIBAIOIINX M3y4aeMbli |OTUCHIBAIONINE IPOIIECCHI U SIBJICHUS
UCHONb3ysd  TEOPUI0  H|MpOLECC WIM SBICHUE, [Uld|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 Crocoben|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 PECYpCcoB A MPOQecCHOoHaTbHON
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 aucuuiimHa (MOAYnb) BKIOYeHa B biok «/luctumnunel, moxynu» b1.0.12 ocHoBHOM

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.




JlucuuminHa OTHOCUTCS K 0a30BOM 4acTM MAaTeMaTH4YeCKOro M €CTeCTBEHHO-HaydHOro nukia. OHa
OCHOBBIBACTCS Ha 3HAHUSX, HABBIKAX U YMEHHUAX, IPUOOPETEHHBIX B PE3yJbTaTe OCBOCHHS (DU3UKH «Oa30BBII
YPOBEHbBY:

MexaHuka

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

2. Jlunamuka: IlepBoiii 3akon Herotona. MHepumansHbie cuctemsl otcuera. Bropoil 3akon HeroToHa,
Macca, cuiia. Tperuii 3akoH HeroroHa. 3akoH BceMupHOro Tsrotenus. 3akoH I'yka. IMmyinbe. 3akoH coXpaHeHUs]
umnynbca. KuHernueckas M NMOTEHUMalbHAs SHEprus. 3aKOH COXPaHEHMsl SHEpruM B MexaHuke. Pabota,
MOIIHOCTb.

MosnexynsipHas gusuka. TennoBble sBICHUS.

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

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

3. IlepBblil 3akoH TepMonuHaMHMKH. Pabora mpu m3mMeHeHun oObema ra3a. BHYTpeHHss 3Heprus
uaea’sbHOro rasa. IIpuMeHeHHe MepBOro 3aKkOHa TEPMOJMHAMMKM JJIsI M30MPOLECCOB - AnuabaTHuecKuil
npouecc. CUII0BbIE MAalIMHBL, K.II.A. TEIUIOBOM MalINHBI.

4. VI3MeHeHMe arperaTHOro COCTOSIHUS BellecTBa (IJIaBlIeHUE, NapooOpa3oBaHue, KOHICHCALU ).

DIeKTpOoCTaTUKA

l. DnekTpuyeckue 3apsiabl. 3aKOH uX coxpaHeHus. 3akoH Kynona. HanpspkeHHOCTB
3MEKTpoCcTaTuuecKoro mojisi. CunoBsie TUHUU 1O, [IpUHIKI Cynepo3uIuy moJIeH.

2. Pabota o mepeMenieHuIo IeKTPUYECKOro 3apsia B anekTpudeckoMm mone. [lorenuuman.

PasnocTs noreHnnanos.

3. OmnekrpoeMkocTb. KoHaeHcaTOpbl. DIEKTPOEMKOCTb IIOCKOTO  KOHJEHcAaTopa. DHEeprus
AJEKTPUYECKOTO TOJIsI KOHJIEHCaTopa.

3aKOHBI IOCTOSIHHOTO TOKA.

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

2. DneKTpoABMKYIast cuia. 3akoH OMa 1J1 3aMKHYTOM 1IETH.

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

MaruuTtHoe nose. DIeKTpPOMarouTHas HHIYKIMSL.

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

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

3. MarHuTHBIA NOTOK. 3aKOH 3JIEKTPOMAarHUTHOM MHAYKUMU. CaMOMHAYKLHSA. 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. DNIEKTPOMarHuTHbIE KojdeOaHus, UX MepUol. DIIEKTPOMarHUTHbIE 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. UnTepdepenus u qudpakiys 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 9KOJIOIUA B CTPOUTCIILCTBE

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

ITonrotoBka K mpoueaype 3alluThl W 3alIUTa BBITYCKHON

KBaJTM(PHUKAIIMOHHOHN paboThI

VK-1.1, VK-1.2, VK-1.3, YK-1.4,
VK-1.5, VK-1.6, VK-2.1, YK-2.2,
VK-2.3, VK-24, VK-2.5, VK-3.1,
VK-3.2, VK-3.3, VK-34, VYK-4.1,
VK-4.2, VK-43, VK-44, YK-5.1,
VK-5.2, VK-53, VK-6.1, YK-6.2,
VK-6.3, VK-7.1, VK-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,
YK-9.4, VK-9.5, VK-10.1, YK-10.2,
VK-10.3, OIIK-1.1, OIIK-1.2, OIIK-
1.3, OIIK-1.4, OIIK-1.5, OIIK-1.6,
OIIK-1.7, OIK-1.8, OIK-1.9, OIK-
2.1, OIIK-2.2, OIK-2.3, OIK-3.1,
OI1K-3.2, OIIK-3.3, OIK-3.4, OIIK-
3.5, OIIK-3.6, OIIK-3.7, OIIK-3.8,
OIK-3.9, OIIK-3.10, OIIK-3.11,
OIK-3.12, OIIK-3.13, OIIK-3.14,
OIIK-4.1, OTK-4.2, OTK-4.3, OIIK-
4.4, OIIK-4.5, OIIK-4.6, OIIK-5.1,
OIIK-5.2, OIK-5.3, OIK-5.4, OIIK-
5.5, OIIK-5.6, OIIK-5.7, OIIK-5.8,
OIK-5.9, OIIK-5.10, OIIK-5.11,
OIIK-6.1, OIK-6.2, OIK-6.3, OIK-
6.4, OIIK-6.5, OIIK-6.6, OIIK-6.7,
OIK-6.8, OIIK-6.9, OIIK-6.10,
OTK-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,
OIlK-7.2, OIIK-7.3, OIK-7.4, OIIK-
7.5, OIIK-8.1, OIIK-8.2, OIIK-8.3,
OI1K-8.4, OIK-9.1, OIK-9.2, OIK-
9.3, OIIK-9.4, OIK-9.5, OIIK-9.6,
OI1K-9.7, OIIK-9.8, OIK-9.9, OIIK-
9.10, OIIK-10.1, OIIK-10.2, OIK-
10.3, ONK-11.1, OIK-11.2, OIIK-
11.3, OINK-11.4, OIK-11.5, OIIK-
11.6, TIK-1.1, TIK-1.2, TIK-1.3, TTK-
1.4, TIK-1.5, TIK-1.6, TIK-1.7, TIK- 1.8,
MK-2.1, TK-2.2, TK-3.1, TIK- 3.2,
MIK-3.3, TIK-4.1, TIK-4.2, TIK- 4.3,
MK-4.4, TIK-5.1, TIK-5.2, TIK- 6.1,
MK-6.2, TIKAD-1.1, TIK(D)-1.2,

Hay‘-IHO-I/ICCJ]e,Z[OBaTeJ'IBCKaSI pa60Ta

I1K-3.1, T1K-3.2, TIK-3.3




4. O0beM IUCHUIIMHBI (MOAYJIA) B 3a4Y€THBIX €AUHHUIAX C YKA3aHHEM KOJHYECTBA AKAJAEeMHYECKHUX
YacoB, BbIICJICHHBIX HA KOHTAKTHYH paldoTy o0ydawiuxcs ¢ npemnogasartesneM (0 BHAAM Y4eOHBIX
3aHATHI) M HA CAMOCTOSITEJILHYIO PA00Ty 00y4arouXxXcs

Cemectp
W3 Hux yacel Ha
Bun yuebHoii paboThl Beero MIPAKTUYECKYIO
Hacos IOATOTOBKY 1 2

KoHTakTHas padora 112 48 64
Jlexnmonnsie 3anstus (Jlek) 48 0 16 32
Jlaboparophsie 3ausTus (J1ad) 32 0 16 16
[pakTuueckue 3austus (Ip) 32 0 16 16
HNuas kouTakTHas padoTa, B TOM Yuce: 0,25 0,25
KOHCYJIbTAIlMU 110 KYPCOBOH paboTe (MIPOoeKTy),
KOHTPOJBHEIM padotam (PI'P)
KOHTaKTHas paboTa Ha aTTeCTAIMIo (cIaJa 3a4deTa,
3a4eTa C OIICHKO; 3alIuTa KypcoBOH paboThI
(mpoekTa); cnaya KOHTpoJIbHBIX paboT (PI'P))
KOHTaKTHas paboTa Ha aTTeCTAINIO B CECCUIO 0.95 0.95
(xoHCYNIBTAIUS TIepe]] SK3aMEHOM U C1a4ya HK3aMeHa) ' '
Yacpl HA KOHTPOJIb 30,75 4 26,75
CamocrostenbHas pa6ora (CP) 109 56 53
OO0uasi TPy10eMKOCTh TUCHUILIUHBI (MOYJIs)

gacel:| 252 108 144

3a4eTHbIe eJMHUIIbI: 7 3 4

5. Conep:xxanue IMCHMILIMHBI (MOAYJisl), CTPYKTYPHPOBAaHHOEe MO pa3jaejaM (TeMaM) C yKa3aHHeM
OTBEJCHHOI0 HA HUX KOJMYECTBA aKaJeMUYeCKHX YaCOB U BU/I0B Y4eOHbIX 3aHATHH
5.1. TemaTn4eckuii MjaaH JUCHUILUIUHBI (MOTYIIS)

Konrakthas pabora (1o yueOHbIM
3aHATHAM), Yac. Kon
WHAUKATOD
e a
Q
No Pas3nesnsl TUCIUITINHEBL % ACKTIHH 113 P CP B;::;O, JOCTHKEHU
QO .
O W3 HHUX Ha M3 HUX Ha U3 HUX Ha A
MPaKTH- MIPaKTH- MPaKTH- KOMIICTCHIT
Bcero | deckyio | Bcero | dweckyio | Bcero | deckyio 15051
MOJATro- OATro- MHOATOo-
TOBKY TOBKy TOBKy
1. |1 pazmen. ®usnyueckue OCHOBBI
MEXaHUKH
VK-1.1,
11 Kunematnka mnocrynaresnbHOro 1| 2 2 4 10 OIIK-1.1,
Y BpallaTeIbHOTO JIBUIKEHUS OI1IK-1.2,
OIIK-1.3
VK-1.1,
19 JluHaMyKa IOCTYINATEeIbHOIO M 1| 2 2 5 6 12 OIlK-1.1,
" [BpamarensHOrO ABUKEHUS OI1IK-1.2,
OIIK-1.3
VK-1.1,
OIIK-1.1,
1.3. |Pabota, MOIITHOCTh U DHEPTHUSL. 1 2 2 2 4 10 OIIK-1.2,
OIIK-1.3




YK-1.1,

14 MexaHuka BpaIiaTeJIbHOTO 8 15 OIIK-1.1,
" |mBmkeHus TBEpAOrO TENA. OIlK-1.2,
OIIK-1.3
VK-1.1,
N OIIK-1.1,
1.5. |[Pusuka xkonedbaHui 1 BOJH. 10 15 OIK-1.2
OIIK-1.3
2 |2 paznen. MonekynspHas
bu3KMKa U TEPMOIMHAMHUKA
VK-1.1,
OcHOBBI MOJIEKYJISIPHO- OIIK-1.1,
2.1. KHHETHYECKOU TEOPHH 10 17 OIIK-1.2,
OIIK-1.3
VK-1.1,
OIIK-1.1,
2.2. |OCHOBBI TEPMOIMHAMHUKHU 4 10 OITK-1.2,
OIIK-1.3
YK-1.1,
Craructuueckas duzuKa.
2.3. |Cratuctuyeckas duzuka. 10 15 OTK-1.1,
SIBnenus nepexoca. OIIK-12,
OIIK-1.3
3. |3 pazmen. Konrpons
YK-1.1,
®dusznueckue OCHOBBI MEXAHHMKH.
3.1. |[MonekynspHas ¢duzuka u 4 OINK-1.1,
TEpPMOJIMHAMUKA OIIK-12,
OIIK-1.3
4. |4 pasznen. DnekTpu4ecTBo u
MarHeTH3M
YK-1.1,
41 DNEeKTPOCTaTHKA. 2 7 OIIK-1.1,
" |DnexTpuyeckoe mosie B BAKyyMe. OIlK-1.2,
OIIK-1.3
VK-1.1,
Onektpocratuka. [IpoBoaHuKY 1 OIK-1.1,
4.2. ﬁl(/)lifKTpHKH B DJIEKTPUICCKOM 2 OTK-1.2
OIIK-1.3
YK-1.1,
N OIIK-1.1,
4.3. |TToCTOSTHHBII TOK 5 11 OIK-1.2
OIIK-1.3
VK-1.1,
OIIK-1.1,
4.4. [MarauTHOE TI0JIe B BaKyyMe. 5 11 OTTK-1.2,
OIIK-1.3
VK-1.1,
45 JlelicTBME€ MarHUTHOrO MOJIA Ha 9 7 OIlK-1.1,
" |mBMKyLIMECs 3apAbl U TOKH. OIlK-1.2,
OIIK-1.3
YK-1.1,
. OIIK-1.1,
4.6. |MarguTHBIE CBOMCTBA BEILIECTBA. 4 6 OITK-1.2,

OIIK-1.3




VK-1.1,
OIIK-1.1,
4.7. |OnekTpoMaraHuTHasi MHAYKIIHS 2 1 4 7 OTIK-1.2,
OIIK-1.3
VK-1.1,
OcHoBbI Teopun MakcBeria Jist OIIK-1.1,
4.8. 2 5 7
AJIEKTPOMArHUTHOTO TTOJIS OI1IK-1.2,
OIIK-1.3
5. |5 paznen. BonHoBast onTuka
VK-1.1,
OIIK-1.1,
5.1. |UnTepdepenius ceera 2 1 1 4 8 OIIK-1.2
OIIK-1.3
VK-1.1,
OIIK-1.1,
5.2. |Audpakmnus cBeta 2 1 1 4 8 OIIK-1.2,
OIIK-1.3
VK-1.1,
OIIK-1.1,
5.3. |[Tonspuzarus cBera 2 1 2 4 9 OITK-1.2
OIIK-1.3
6. 6 pazzen. DJeMeHTbl KBAaHTOBOM
(bU3MKK aTOMOB U MOJICKYJI
VK-1.1,
TenmoBoe H3IydeHUE M €ro OIIK-1.1,
6.1 3aKOHEBI 2 1 1 2 6 OI1IK-1.2,
OIIK-1.3
VK-1.1,
OIIK-1.1,
6.2. [KBaHTOBas MpUpoIa U3ITyUSHUS. 2 2 1 2 7 OTIK-1.2,
OIIK-1.3
VK-1.1,
[InanerapHas Mozens aroma OIlIK-1.1,
6.3. Bbopa-Pesepdopna 2 2 4 10 OIlK-1.2,
OIIK-1.3
5 . VK-1.1,
JIEMEHTBI KBaHTOBOM OTK-1.1,
6.4. |MexaHMKH. VYpaBHeHue 4 6
I OIIK-1.2,
PE/IHIEpa OITK-1.3
VK-1.1,
N OIIK-1.1,
6.5. [DmeMeHTHI SIepHON PU3NKH 1 2 5 OITK-1.2
OIIK-1.3
7. |7 paznen. Kontponb
DJIEKTPUYECTBO M MArHETHU3M. YK-1.1,
71 BonnoBas ontuka. DJIeMEHTEHI 97 OIIK-1.1,
" |kBaHTOBOM (DU3MKHK, ATOMOB U OIIK-1.2,
MOJIEKYIL. OIIK-1.3
5.1. Jlekuuun
Ne | HammenoBanue pazaena o
- HaumeHnoBanue 1 KpaTkoe cofiepKaHue JeKIni
pasn U TEMBI JEKIIAN




KI/IHeMaTI/IKa HOCTYHaTeJIBHOFO n BpaH_[aTCJIBHOFO JOBUXKCHUA
[Ipeamer kuHematuku. Cuctembl oTcuéra. CrocoObl 3adaHUsl IBYKCHHS

KunemaTtuka .
MarepuaibHOM TOuku. CpenHHe, MIHOBEHHbIE CKOPOCTH U YCKOPEHHUSI.
MOCTYNAaTEeIbHOTO U .
i HopmanbHoe u TaHreHuuanbHoe yckopeHus. Knaccudukauus ABMXKeHUN
BpaIaTeJIbHOTO . N
paiil MaTepuanbHOi Touku. Kunemaruka abcomtoTHO TBEPIOTO Tena. CBI3b MEKIY
BIDKEHUS o
A JUHEHHBIMU U YTJIOBBIMU XapaKTEPUCTHUKAMU TeJla MPU €ro BpalleHUH.
JluHaMmuKa MOCTYNaTeIbHOrO U BPAIlaTeIbHOTO ABMXKEHUS
I OcHOBHOE  ypaBHEHHME  JMUHAMHKHA  IIOCTYNATEIbHOTO  JBUXKEHUS.
MHAMHKa o
[IpeobpazoBanusa [anunes. MexaHWdecKuil NPUHLUI OTHOCUTEIBHOCTH.
MOCTYNAaTEeNbHOTO U
i Cucrema MatepuaibHBIX TOUEK. 3aKOH COXpaHeHUs: umnyibca. LlenTp macc.
BpaIaTeJIbHOTO o
paiil VYpaBHeHHe OBUXKEHHS LIEHTpa macc. J[BHKeHHE Tesla MepeMEHHOM Macchl.
JIBUKCHHUS

['paButanmonnoe mosie 3emid. J[BH>KeHHE Tel B TIPaBUTALMOHHOM II0JIE
3eminu. HeBecomocTh. Cuia TpeHUs U YIPYTOCTH

PaGoTa, MOIIHOCTE H

PaboTa, MOLITHOCTH U YHEPTHUSI.

PaGora mocrositHHOW W mepeMeHHOW cwibl. MormHocTh. KuHeTndeckas
sHeprus. Teopema 00 M3MEHEHUN KUHETHYECKOM sHeprun. KoncepBaTuBHbIE
Y HEKOHCepBaTHUBHBIC CHITBL. [loTeHIabHas sHeprus. CBs3b MEXITY CHIION U

SHEprus. o .
SHEPTHeN IMOTEHUUAIBHOrO nojsd. IIpumepsl HaXOXIAEHUS NOTEHIHMAIBHON
JHEPIruH.
3aKOH COXpaHEHHSI MEXaHUYECKON IHEPIHH.
MexaHuka BpalaTeabHOrO ABUKEHUS TBEPAOTO Tea.
JluHaMMKa MOCTYNATEIbHOIO JBMKEHHS TBEPAOTO Tena. MOMEHT uMITyIbca.
M MowmeHT cuiibl.  OCHOBHOE ypaBHEHHE JMHAMUKH BPaIlaTeIbHOIO IBUKEHUS
€XaHHKa
OTHOCHUTEJIBHO TOYKH. 3aKOH COXPAaHEHMS MOMEHTa HMIlyjabca. MoMeHT
BpAILaTEIbHOIO .
unepuuu. Teopema Illreiinepa. IlpaBuno amgutuBHOCTH. OCHOBHOE
JBUKEHMSI TBEPAOTIO
o YPaBHEHHE  JMHAMHUKM  BpaALIaTE€IbHOIO  JBUKEHUS  OTHOCHUTEIBHO
Tena.

HENoABMKHOM ocu. Pacuér momeHToB MHepumu. Kunetndeckas sHeprus
Bpalaroierocs reia. PaboTa cuibl pu BpalieHUH Tel

dusuka xkosiebanuii u
BOJIH.

®dwusuka koiaebaHui U BOJTH

CBoOoaHbIe TapMOHUYECKHE KOJIEOaHUsI U UX XapakTepucTuku. CrokeHue
OJIMHAKOBO HAIPABJIECHHBIX M B3aUMHOIIEPIEHAUKYISIPHBIX FapMOHUYECKHX
konebanuit. JuddepennuanibHoe ypaBHEHHE TapMOHHYECKUX KOJIeOaHUN U
€ro  pelICHHUE. OHeprusi rapMoHudeckux Kkosiebanuil. IIpoctbie
KojeOaTenbHble CHUCTEMBl (NMPYKUHHBIM, MaTeMaTWUYecKud M (U3NUeCKui
MasTHUKM). 3aTyxamoliue rapMoHudeckue komnebanusa. Koaddumment
3aTyXaHus W JIOrapuMUYECKUIl JIeKpeMEeHT 3aTyxaHus. BbIHYXIeHHBbIE
konebanus. Pezonanc. Pacnpoctpanenue konebaHuil B ympyrou cpene.
VYpaBHEeHHE IIIIOCKOM BOJIHBI. BONHOBOE ypaBHeHMe. BOJIHOBON IepeHoC
SHEPTUU U €r0 XapaKTEPUCTHKU: NTOTOK, INIOTHOCTh NOTOKA, NHTEHCUBHOCTb.
@a3zoBasi U TPyYIIOBas CKOPOCTH BOJIH. VIHTepdepeHLus ynpyrux BOJIH.
Crosiune BOJIHBI.

OCHOBBI MOJIEKYJIIPHO-
KMHETUYECKOU TEOPUH

OCHOBBI MOJIEKYJIIPHO-KMHETUUYECKOM TEOPHUHN.

CraTucTuueckuii U TEPMOJMHAMUYECKUN METOJbl McciegoBanus. Macca u
pasmep moiiekyl. TepmoauHamudeckas cuctema. Temieparypa. Maeansusii
ra3. 3akoH boiura-Mapuotra. 3akoH I'eii-JIroccaka, 3akon lapns. 3akon
ABorazipo. YpaBHEHHE COCTOSIHMSI MJEaJIbHOTO raza. OCHOBHOE ypaBHEHHE
MOJIEKYJIIDHO-KHHETHYECKOM  TeOopuM  HaeanbHbIX  rasoB.  Cpeanss
KBaJIpaTU4HAasl CKOPOCTb MOJIEKYJ HJA€aJbHOrO rasa. 3akoH boisibliMaHa o
PaBHOMEpPHOM pacCIpe/leIeHMH 53HEPrUU M0 CTENeHSIM CBOOOMAbI (3aKOH
paBHOpacnpeneneHus). 3akoH Jlansrona. YpasHenue Ban -nep-Baanbsca




OCHOBBI TEPMOIMHAMUKHU

OCHOBBI TEPMOIMHAMUKH

Buytpennss sueprus. Pabora maeanpHOro raza mpu U3MEHEHUH O0BEMA.
Pabota rasa B uzonpoueccax. [lepsoe Hagano tepmonuHamuku. [Ipumenenune
MEepBOro Hayaja TEPMOJMHAMUKM K H30OpoleccaM. TemmoéMKOCTb.
Anumabatnueckuii mpomecc, ypapHenue, kodgdurment [Tyaccona. Kpyrosoii
nporecc (k). KITJ] mukna. Bropoe Hadano tepmoaunamMuku. [Toustue 06
obparumbix u HeoOpaTtumbix mporeccax. [{ukn Kapro. KIT/] mukna Kapwro.
HepaBenctBo Kmay3uyca. Ourponus. HM3MeHeHue HSHTponuu  Mpu
U30IpoIeccax ¢ HIeaNbHBIM Ta3oM. [-S- auarpamma. JlokazaTenbcTBO
teopembl KapnHo. TepMoanHamuueckass BEPOSITHOCTb COCTOSHUSI CHUCTEMBI
(cratructuueckuit Bec). Tperbe Hauano TepmoanHamMuku. Teopema HepHcera.

Cratuctuueckas usmka.
Cratuctuueckas usmka.
SIBieHus nepexHoca.

Cratuctuueckas ¢pusuka. SIBieHus nepenoca.
[lonsTe o cratucTuyeckoM pacmpeneneHuu. Pacnpenenenue Makcesia.
Pacnipenenenne bonbpiimana. bapomerpuueckas hopmyna.
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DNeKTpOCTaTHKA.
DIIEKTPUUYECKOE TT0JIE B
BaKkyyMe.

DneKTpocTaTHKa. DIEKTPUUYECKOE 10JI€ B BaKyyMe.

DIEeKTPUYECKHUM 3apsia U €ro CBOMCTBA. 3aKOH COXPAHEHUS 3JIEKTPUUECKOTO
3apsga.  BsaumopeilcTBue 3iEKTpUYECKUX 3aps0B B BaKkyyMe. 3aKOH
Kynona. Dnekrpocratnueckoe nosie. HanpspkeHHOCTH 10151. CUIIOBBIE TMHUU
ANEKTPUYECKOTO ToJis. [ 'padudeckoe MpencTaBiIeHUE 3JIEKTPOCTATUICCKIX
nosneil. IloTok BekTOpa HAPSKEHHOCTH M MHAYKLUHU 3JIEKTPOCTATHYECKOTO
noyist.  Teopema Octporpaackoro-I'aycca. PaGora cunm  mons npm
nepeMenieHun 3apsana. Hupkymsamusa Bexkropa E. Ilorenuwman. Ilorenmman
MOJISI CUCTEMBI TOYEYHBIX 3apsiioB. CBA3b MEXIy HANPSHKEHHOCTHIO
AIEKTPUUYECKOTO TOJISI U MOTEHIMAIOM. DKBUIIOTEHIIMAIbHBIE TOBEPXHOCTH.
Pacuer »sneKkTpoOCTAaTHYECKOTO TOJS, CO3JaHHOTO 3apsSHKEHHOW HUTHIO
(mpunIun cynepno3unun). [lpumenenue Teopems Octporpaackoro-I'aycca k
pacuéTy nmonis
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DIIeKTpOCTaTHKA.
IIpoBoaHUKY 1
JIUAJICKTPUKH B

AIEKTPUUYECKOM TIOJIE.

OnexTpocTaTuka. [[pOBOTHUKH U AUDIEKTPUKH B SJIEKTPUUECKOM IOJIE.
Onextpuueckuid gunonb. [lone punosa. Jlumonbs BO BHEUIHEM IIOJIE.
Hvdnextpuku. [lonspuzanusa ausnexkTpukoB. OObeMHbIE U TTOBEPXHOCTHBIE
CBSI3aHHBIE 3apsAmbl. Bexkrop MOJIIPU3ALUH. Jusnexktpudeckas
BOCIPUUMYHUBOCTb. J[M3IEKTPUK BO BHEIIHEM 3JIEKTPUUECKOM Iosie. Bexrop
NMEKTPUYECKOr0 cMmeleHus JludnexkTpudeckas NPOHMIIAEMOCTb. Teopema
l'aycca st BexktopoB E, D, P. CBsi3zb Mexy cBOOOAHBIMH U CBS3aHHBIMU
3apsiaMd. YCJIOBUS Ha TpaHMLE JABYX JUAJIEKTpUKOB. IIbe303ddexr.
[IpoBOIHMK B 3JEKTPOCTATHYECKOM TMOJE. OJEKTpUYecKas EMKOCThb
npoBoaHuka (OnekrpoeMkocTh). Pacuer anexrtpoéMkoctu. Bzanmuas
émkoctb. KonneHcaropsl. IlapammenpHOoe COEIMHEHHE KOHJAEHCATOPOB.
IlocnenoBarenbHOE COEOMHEHME KOHAEHCATOPOB. ODHEPrUs M IUIOTHOCTH
SHEPruu dJeKTpocTtaTuueckoro mois. Cuna mnpuTsHKEHUs O0OKIaIoK
KoH/ieHcaTopa. PaboTa 3/eKTpHUecCKUX CHJI M0 U3MEHEHHI0 KOH(UTYpaluu
KOH/JIEHCATOopA.
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ITocTOSSHHEII TOK

IToCTOSTHHBIN 3IIEKTPUYECKHUN TOK

DNEeKTPUUECKUN TOK, CWJIA U TUNIOTHOCTh TOKA. 3aKkoH OMa i1l OTHOPOJHOIO
yuactka nenu. ConpoTuBiIeHHE U IPOBOJAUMOCTb MPOBOIHMKA. 3aBUCUMOCTD
COIIPOTHBIIEHUS MPOBOJHUKA OT TemnepaTypsl. CBEpXIPOBOIUMOCTb. 3aKOH
Owma B nuddepennuanbHOR




dopme. Pabora m momHOCTh TOKa. 3akoH [Ixoyns — Jlenma. TemmoBoe
nerictBue Toka. CTopoHHME criibl. HampsikeHne W 3JIeKTpOABUKYILAS CHIIA
(BHAC). 3akon OMa a1 HEOJHOPOJHOIO y4acTKa LIENHM B MHTETPAIbHOM U
muddepennmanbaoi hopme (0000meHHBIN 3aKkoH OMma). Llenn ¢ ncTtouHrKOM
Toka. Pa3BerBnennsie nenu, npasuia Kupxroda. BeiBog 0CHOBHBIX 3aKOHOB
ANEKTPUYECKOTO TOKa B KJIACCUYECKOW TEOPHH AIIEKTPOIPOBOIHOCTU
METaJIJIOB.
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MaruutHoe noJe B
BaKyyMe.

MarHuTHO€ 10Jie B BaKyyMe.

MarauTtHoe 1oJie U ero XxapakTepucTuku. 3akoH buo-Casapa-Jlamnaca u ero
IIPUMEHEHHE K pacyeTy MarHUTHOIO Nojsl. MarHuTHoe nose JBUXKYIIErocs
3apsana. Hupkynsauusa Bexkropa B marnutHoro monst B Bakyyme. MarHutHbie
10J1s1 cosieHoua U Topouaa. I1oTok BekTopa MarHUTHOM nHAYKIMK. Teopema
lNaycca qist monst B.
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JleiicTBEe MarHUTHOTO
TIOJIS Ha IBMOKYIITUECS
3apsibl ¥ TOKH.

JleficTBHe MarHUTHOTO TIOJISI HA JBIIKYIIUECS 3apsabl U TOKU

3akon Awmmepa. BisaumopeilicTBue mapaienbHbIX TOKOB. [JlelicTBue
MAarHUTHOTO TOJsl Ha JBWKywumics 3apan. Cuna JlopeHma. [IBukeHue
3apSOKCHHBIX YACTHUIl B MATHUTHOM TIOJIE. Y CKOPUTENH 3apsKEHHBIX YaCTHIL.
Dddexr Xomra. PaboTa mo nepeMenieHuo MpoBOJIHUKA U KOHTYpa C TOKOM B
MarsuTHOM IIOJIE.
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Mar»uTtHsle CBOUCTBA
BEIIECTBA.

MaruuTHbIE CBOMCTBA BEILIECTBA.

Hamarunuennocts. HanpsskeHHOCTh MAarHUTHOTO MOJIS. Y CJIOBUS HA TPaHULE
pasznmena AByX MarHeTHKOB. Kiaccudukamuss MarHeTHKOB. MarHUTHBIN
TUCTEPE3UC

16

DNeKTpoOMarHuTHas
WHTYKIUS

ONeKTpOMarHuTHas MHIYKIHS.

OneiTel @apazes. SIBneHus snekTpoMaraiutHol uHAyKuuu. [Ipasuiio Jlenua.
3akoH Papanes. Bpamenue paMky B MarHUTHOM 1osie. Buxpesble TOkH (TOKH
®yko). UaayktuBHOCTh KOHTYpa. CamouHaykius. Toku npu pa3MblKaHUU U
3aMbplkaHMM 1enu. Bzaumuas wunaykuus. Tpanchopmatopbl. DHeprus
MAarHUTHOTO I0JIA

17

OcHOBBI TEOpPHUH
MakcBenia aiis
AIEKTPOMATHUTHOTO
IIOJISt

OcHoBbI TeOpuu MakcBesuia Jyist SJIEKTPOMAarHUTHOTO TOJIsS

Buxpesoe snextpuueckoe nosue. Tok cmemenus. YpaBHeHus: MakcBemia st
AJIEKTPOMArHUTHOTO TIOJISI B MHTETrpaibHOM (popme. CBOWCTBA BEKTOPHBIX
noneil. YpaBHeHuss MakcBemna JUisi  3JIEKTPOMAarHUTHOTO — TOJSL B
muddepeHmanTbHON dbopwme. Huddepennnansuoe YpaBHEHHE
3JEKTPOMArHUTHON BOJHBI. DHEPTHUSl U UMITYJIbC SJIEKTPOMArHUTHOW BOJIHBI.
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WnTepdepennus ceera

WnTepdepennys ceera

[Ipenmer BonmHOBOW onTuku. HWHTepdepenuus cera. KorepeHTHble u
MOHOXPOMAaTHYECKHE BOJHBI.  YCIOBHME MaKCUMyMa M  MHHUMYMa
unteppepenimu. OnTuyeckas pa3HOCTh X0/Ja BOJH. MeTonbl HaOIt0AeHHS
uHTepdepenn. Murepdpepenuns B ToHKUX IieHkax. VHTepdepeHuus Ha
ximHe. Kombma Hetotona. [lpuMeHnenust siBneHuss WHTEp(EpEeHIINMH CBETA.
Wntepdepomerp Kamena. Untepdepomerp Panes. Uurepdepomerp duso.
HNutepdepomerp Maiikenbcona. Unartepdepomerp Dabpu — Ilepo.
[IpocBeTiieHHE ONTUKM.

19

Judpakuus csera

Judpakius ceeta

Judpakius cBeta (OCHOBHBIE TMOHATHA U ompeneneHus). [IpuHuun
I'totirenca-®Openens. Meton 30H Openens. udpakuus Dpenens or
npocredmmx nperpan. Jdudpakuus @Ppaynropepa Ha OxHONM ImeNH.
Hudpakus @paynropepa Ha aByx wmensx. Judpakuus ot N 1meneit
(mudpakuroHHas pemerka). Pazpemaromasi CrocoOHOCTh CIEKTPaIbHOTO
npubopa. Kpurepuii Penes. Jludpakuust Ha mpoCTpaHCTBEHHBIX PEIIETKAX.
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Honﬂpmaum{ CBCTa

[Tonspuszanusa ceera




EcrecTBeHHBII M moisApu3oBaHHbIM cBeT. llomsApusanus cBera 1npu
OTPaXCHHHM M TIPEIOMIICHHM HAa TPaHULE [BYX IUAJIEKTPUKOB. /[IBoiiHOE
nydyenpenomiueHue. [lonsipuzannoHHble TOPU3MBI U MOJIAPOUJIBL. AHAIU3
NOJIIPU30BAaHHOTO  CBeTa. VICKyCCTBEHHas ONTHYECKas aHMU30TPOIUSL.
Bpanienue nia0CcKoCTH MOISPU3ALMH.
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TenmoBoe HU3JIYUCHHUC U
€0 3aKOHbI

TemioBoe U3J1y4eHUE U €T0 3aKOHbI

TemoBoe M3NTydyeHUE U €ro XapaKTepPUCTUKH. DHEpreTuyeckas CBETUMOCTD,
CIEKTpajbHas IUIOTHOCTh SHEPreTUYECKON CBETUMOCTH, CHEKT pajbHas
norjouiaTenbHas crocoOHOCTb, aOCOMIOTHO YepHOe Telno. 3akoH Kupxroda.
3akonbl Ctrepana — BombiiMana u cMmemienus Buna. @opmyna Panmes —
Jxunca. @opmyna Ilnanka. Cesa3p dopmynsl [lnaHka ¢ KiacCHYeCKUMHU
3aKOHAMHU TEIUIOBOTO u3JydeHHus. Onruueckass NUpPOMETpus. TerioBbie
UCTOYHUKHU CBETa
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KBanroBas npupoaa
W3JIy4EHHUS.

KBaHTOBast mpupoia U3IydeHUsI.

dotordpext. 3akonsl BHEIHETO oTOdPdeKTa. YpaBHEeHHE DIHIITEHHA 1T
BHemHero ¢orodddekra. [Ipumenenue poroaddekra. Macca u uMmIybe
¢dorona. /laBnenne cera. Dpdexr Komrnrona
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[Inanerapnas monens
atoma bopa-Pezepdopna

[Tnanerapras monens atroma bopa-Pesepdopna

OtkpelTHE JeIMMOCTH aroma. Mogenu aroma. 3aKOHOMEpPHOCTH B
nuHenyaTeix cnekrpax. OmbiTr Pesepdopna m bopa. Iloctymarer bopa.
OnbiTHOE mMOATBEpXKAeHHE TMOcTynaToB bopa. Omnbir ®panka u [epia.
CkopocTh U paguyc OpOUTHI DJEKTPOHA B BOJOPOAOIOAOOHBIX aTOMaXx.
DHeprus IEKTPOHA B BOJIOPOA0NI0100HBIX aTOMax. CIIeKTp aToMa BOJ0pO/ia.
JoctouHcTBa 1 HETOCTAaTKU Teopuu bopa
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OneMEHTHI KBaHTOBOU
MEXaHUKH. Y paBHEHUE
IlIpenunrepa

DneMeHThl KBaHTOBOM MexaHUKU. Y paBHeHue lllpenunrepa
KopnyckynsspHO-BOIHOBOM  Jyanu3M CBOMCTB BeuwiectBa. Hekoropsle
cBoiictBa BoiH ae bpoitnsa. CooTHouieHne HeonpeaeneHHocTeld. BosHoBas
GbyHKLUA U ee cTaTUCTUYEeCKUi cMbIci. YpaBHeHue [llpeaunrepa. YpaBHenue
Hlpenunarepa uis CTAaMOHAPHBIX COCTOSHUK. JIBmKeHHME CBOOOMHOM
gactuupl. lIpuHOMN NpUYMHHOCTM B KBaHTOBOM MexaHuke. Yactuna B
OJIHOMEPHON TMPAMOYTrOJAbHOW "MOTEHHHAIbHOW siMe" ¢ OECKOHEYHO
BBICOKMMH '"cTeHKaMmH'". IIpoxokneHue 4YacTullbl CKBO3b IOTEHLMAJIbHBIN
Oapbep. TyHHenbHbIN 3¢ dexT. JIMHEHHbI TapMOHUYECKUN OCHUILISATOP B
KBaHTOBOI MeXaHUKe. ATOM BOIOPOZA B KBAHTOBOM MEXAaHUKE
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DJIEMEHTHI SACPHON
bu3uKu

DneMeHTHI siiepHON (pU3MKU

Pa3mep, coctaB M 3apsg aroMHOro sapa. MaccoBoe W 3apsoBO€ 4YHCIA.
Jedext maccsl ¥ 3Heprus cBs3u sipa. CiuH s1pa U €ro MarHUTHBI MOMEHT.
Snepusie cunel. Mogenu sapa. PaguoakTUBHOE H3JIYy4EeHHE U €rO BHIBIL.
3aKOH paJMoaKTUBHOTO pacnazaa. IlpaBwia cmerieHus. 3aKOHOMEPHOCTH
a-pacnana. P-Pacman. Heditpuno. I'amMma-usnmydeHune HM €ro CBOMCTBA.
PezonancHoe nornomenue g-usznydenus (3¢dexr Méccbayspa). Meronabl
HaOJII0ICHUS U PETUCTPALIMH PAAMOAKTUBHBIX U3JTydeHUN U YacTULL. SIiepHble
pEeaKIuK ¥ X OCHOBHbIC TUTIBI. [103uTpoH. b+-Pacmas. DiekTpoHHBIN 3axBar.
OtkpelTHe HEUTpOHA. SINEpHBIE peakuuu MOJ JEHCTBUEM HEWTPOHOB.
Peakums nenenus sapa. llennas peakums aenenus. [lonstue o saepHOM
sHepreTuke. Peakuumsi cuHTe3a aroMHbIX sjep. IIpobiema yrpaBisieMbIx
TEPMOSJICPHBIX peakiuil. TUIbl B3aUMOJECHCTBUI 3JIEMEHTAPHBIX YACTHII

5.2. [IpakTdecKkue 3aHATHS

HanmenoBanue pasaciia

Ne .
pasn Y TEMBI PAKTUYECKUX HaumenoBanue u cogepxanue NpakTUYECKUX 3aHATUI
3aHATUN
1 Kunematuka KunemaTtnka nocTynareibHOTO U BpaIIaTeIbHOTO JBHKEHUS




MOCTYIMAaTCJIbHOTO U

Pemenue 3agau 1o teme: paBHOMEPHOE U HEPABHOMEPHOE IMPSIMOJIMHENHOE

BpalllaTeIbHOIO IBIOKEHUE. JIBHKEHHE 10 OaJUIMCTHYECKOH TPaeKTOPHUH.
JIBVKCHHUS
JluHaMMKa MOCTYNaTeNbHOrO U BPaIlaTENbHOIO ABMXKEHUS
JuHamuka Pemenue 3anau: 3akonsl Hpl0TOHA, CUila TSKECTH, BEC TEN, CUJIA YIIPYTOCTH,
2 HOCTYIIATEIbHOrO U |CHiIbl  TpeHua. Mwmynbsc. 3akOH COXpaHEHMsA HMILyIbCca. Y PaBHEHHE
BpalllaTeIbHOIo IOBVOKCHMSI Tela IIEPEMEHHOM MacChl. 3aKOH BCEMHUPHOIO TATOTCHHS.
IBUKECHHUS I'paButanmonnoe none. Kocmuueckue ckopoctu. HenuepuuanbHble CUCTEMBI
oTcyerTa.
PaboTa, MOIITHOCTB M SHEPTHUSI.
3 PabGora, momHocT 1 |[Pemenne 3amau:  Oueprus, pabora, MOIIHOCTb. KuHernueckas u
SHEPTHsL. NOTEHIMAJbHasl DJHEPruM. 3aKOH CcOXpaHeHus »Hepruu. ['padudeckoe
IIPEJCTaBICHHUE SHEPTUU. Y Aap aOCOIIOTHO YIPYTHUX U HEYIPYTUX Tell.
MexaHuKa BpalaTeJabHOrO IBHYKEHUS TBEPIAOTO Tea
Mexanuka Pemenue 3amady: MOMEHT CHJIBI, MOMEHT HMIIYJIbCA, MOMEHT HWHEPLHUU.
BPAIIaTEILHOIO OcHOBHOE ypaBHEHHME AMHAMUKH BpAIATEIbHOIO ABM)KEHUS TBEPIAOTO TEIA.
4 newkenns tepaoro  |Teopema Illreiitnepa. Pabora npu BpamarensHoM aBrmkeHHH. Knnetndeckas
Tena. 9HEPrus BpALAIOUIErocs Teja. MOMEHT UMITYJIbCa U 3aKOH €r0 COXPAHEHU.
®duszuka KojaeOaHu U BOJIH
. Pemenue 3amau: I'apmoHuueckue koneOaHus. JluHamMMka rapMOHHYECKHX
5 Dusmia Konebarmi 1 koneOanuil. IlpyXuHHBIM, MareMaTH4eCKMH M (PU3MUECKUH MAaATHUKHU.
BOJIH. OHeprust rapMoHuueckoro  kojeOanuss.  CiloXeHHe TapMOHHUYECKHX
KosiebaHui. 3aTyXarolye U BRIHYKACHHBIE KOJICOaHNSI.
OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOI Teopuu
6 OcHoBb! MOJICKYJIAPHO™ | peyrepme 3amau: MeannHblii ras. YpaBHEHHE COCTOSHHS HACATBHONO Tasa.
KHHCTHHECKON TCOPMI | (3 opyoppoe ypaBHEHHE MOIEKYISPHO-KHHETHICCKON TEOPH.
OCHOBBI TEPMOJIMHAMUKH
Pemenue 3ana4: 3akoH paBHOMEPHOT'O PacpEEIICHNs YHEPTUH 110 CTENIEHAM
cB000bI MoJiekyl. TemioTa, pabota u BHyTpeHHss sHeprus. [lepBoe Havano
TepMoanHaMUKH. TernmaoeMKocTh ra3oB. AnauabaTHbIM mporecc. YpaBHEHUE
7 |OcHOBBI TEPMOAMHAMHUKHI Mai v n H B
aiepa. VYpasHenue Ilyaccona. [lomurponnueckue mpoueccsl. Bropoe
Ha4yaJl0 TEPMOAMHAMMKH. OHTponus B TepMmoauHamuke. HepaBeHCTBO
Knaysuyca. [ukn Kapuo. KII/] TennoBbeix aBuratenei.
Cratuctuueckas pusuka. SIBneHus nepeHoca.
Cratuctuueckas ¢usuka. |Pemenue 3anau:llonsarue 0 CTaTUCTUYECKOM  PaCIpElIECICHHH.
8 |Craructuueckas ¢pusuka. |Pacnpenenenne Makcsemna. Pactipenenenue bonsivana. bapomerpudeckas
SIBnenus nepeHoca.  |popmyrna.
DNeKTpocTaTUKA. DIIEKTPUUECKOE TT0JI€ B BAKYyMe.
DneKTpOoCTaTHKA. Pemenne 3agau: 3axkoH Kynona. HampskeHHOCTH 3J€KTPHUYECKOTO IMOJIS.
10 | DOnekrpuueckoe nojse B |Teopema I'aycca. Pabora cunm snmekrpudeckoro mons. [lotenmuman. CBs3b
BaKyyMe. MEX1y HallPSDKEHHOCTBIO 1TOJISL M TOTEHUUANIOM. JIM3IIEKTPUKHU U IPOBOIHUKH
B DJIGKTpUYECKOM TMoJjie. EMKOCTh NpPOBOAHMKA. DHEPrus 3JIEKTPUUYECKOTO
T0JIS.
ITOCTOSTHHBIN DIIEKTPUYECKUM TOK
Pemenue 3amau: Cuna Toka. IlmotHocte Toka. DJIC. CompoTuBieHue
12 [TOCTOSTHHBIN TOK MPOBOJIHUKOB. 3akoHbl OMa B AuddepeHnnanbHoi U HHTErpaabHOR Gopme.
Pabora u momuocTs Toka. 3akoH JIxoynsa-Jlenua. [Ipasuna Kupxroda mis
Pa3BETBIIEHHBIX LIETIEH.
13 MArHHTHOE TIOE B MarauTtHoe 1nosie B BaKyyMe.




BaKyyMe.

Pemenune 3amau: OnbiT Opcrena. MarHutHoe mnosie. MarHUTHBIE MOMEHT
MaruutHas wunAykuus. 3akoH buo-Caapa-Jlamiaca. Ilone mpsimoro u
KpPYTroBOT'O TOKOB. 3aKOH IIOJIHOTO TOKA.

JlelicTBME€ MarHUTHOTO

JelicTBE€ MarHUTHOTO TOJISI HA IBIKYIIMECS 3apsi/Ibl U TOKU
Pemienue 3amau: 3akon Ammnepa. Cuna Jlopenna. J[BukeHue 3apsKEHHBIX
YacCTHUIl B MArHUTHOM 110JIe. PaMKa ¢ TOKOM B MarHUTHOM 1oJie. MarHuTHbIA

14 MIOJISI Ha JIBHDKYIIHECS
notok. Paborta, coBepiiaemasi mpu nepeMeuieHHH MPOBOJHUKA C TOKOM B
3apAIBl M TOKH. MarHuTHOM nosie. Teopema ["aycca 11t MAarHUTHOrO NMOTOKA.
DJIEKTpOMAarHuTHasE UHIYKIUSI.
16 DOnextpomarauTHas  |Penienue 3amad: 3aKoH JJIEKTPOMAarHUTHOW MHAyKuuu ®Papanes. IIpasuio
WHYKIMS Jlena. Camounaykuusi. BuxpeBble TOku. WHAYKTUBHOCTH KOHTYpA.
Bsanmnas nanykuus. Tpancopmarop. DHepruss MAarHUTHOTO TIOJIS.
Wutepdepennms cBeta
Pemenne 3amau: I[loHATHE O KOPHYCKYJSIPHO-BOJIHOBOM  JAYyajU3Me.
18 | Unrepdepennus ceera [Korepentnsie BonHbl. MHTEepdepennns. YcnoBue MakcMMymMa 1 MHHUMyMa
untepdepenimn. Murepdepenuus B ToHkuX miueHkax. Kombia HeroToHa.
[TpumeHenus uHTEPPEPEHIINN.
Hudpaxuus ceeta
Pemenue 3anau: [Ipunnun [oiirenca-®dpenens. 3ous1 Openens. Judpakius
19 Hudpakuus ceera  |PpeHens Ha KpyraoM orsepcTud M aucke. Judpakums dpaynrodepa Ha
mienu. Judpakunonnas pemerka. Pa3pemaromas cnocoOHOCTh ONTHUECKUX
puOOpOB.
[Tonsipusanus ceera
Pemenue 3amau: EcTecTBEeHHBIN U MOJIIpU30BaHHBIM CBET. 3aKoH Maitoca.
20 Tomsipusanus ceera 3akon bproctepa. JIBoitHoe myuenpenomiienue. Dddext Keppa. Bpamenue
MJIOCKOCTH MOJSPU3ALIUH.
TennoBoe U3Iy4eHue U ero 3aKOHbI
21 TennoBoe uznyuenue u |Pemenne 3amau: XapakTepUCTHKK TEILIOBOro u3nydeHus. 3akon Kupxroda.
€r0 3aKOHBI 3akon Credana-bonpimana. 3akoH cmemenuss Buna. ®opmyna
Panes-Jlxxunca. ®opmyia [Lnanka.
KBanTOBas mpupoaa U3IydeHus.
Pemenue 3anau: 3akoHbl BHelHero ¢poroaddexra. YpaBHeHne DHHIITEIHA
22 KBanToBas npupoza st potodrpdexra. [Ipumenenue pororddexra. Macca u umimysnsc GoToHA.
MBIy SCHUA. Hasnenue ceeta. Opdexkr Komnrona u ero snemeHTapHast TEOpHsL.
[Tnanerapuas monens atroma bopa-Pesepdopna
23 TInanerapuas monemn Pemenune 3amau: ®opmyna bansmepa-Punbepra. Iloctynarsr bopa. OnbiTel

atroma bopa-Pesepdopna

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

5.3. JJaGoparopHbie pabOTHI

II&HMCHOB&HHepa3ﬂCHa

pﬁlﬂ Y T€MBI JJA0OPATOPHBIX HaumeHnoBanwue u conepkanue 1a00paTOpHBIX padoT
paboT
Kunemaruka KunemaTuka moctymnarenbHOTO W BpaIaTEIbHOTO IBHKCHUS
1 nocrynarensHoro u |(OmpeneneHue o0ObeMa MUIHHJIPA MPU TOMOIIU IITAaHTCHIIUPKYIIS
BpaIaTeJIbHOTO
JBIDKEHUSA
Jnramuka JlnHaMuKa OCTYNaTEIHbHOTO U BPAIIaTeIbHOTO JBHYKEHUS
2 nocrynarensHoro u  (OmpeneneHue  YCKOPEHHS ~ CBOOOJHOTO — MajeHUsT TOpH  [OMOIIU
BpaIaTeJIbHOTO MaTEMAaTHYECKOTO MasiTHHKA
IBIDKEHUSA
3 Pabota, mottHocTh 1 |PaboTa, MOIITHOCTE M DHEPTHSI.

OHECPIus.




OHpe;[eneHHe MOMCHTA MHCPIHHU C ITIOMOIILI0O MAasdTHUKA Makcsenna

Mexanuka MexaHuKa BpalaTeIbHOro IBUKEHHUS TBEPIOTO Tea
4 BpallaTeJIbHOTO N3yuenne 0CHOBHOTO ypaBHEHHS TMHAMUKHU BPaIIaTEIbHOTO JIBHXKCHUS
JBUKEHUS TBEPAOTO
TeJa.
N ®usuka koiaeOaHui U BOJIH
®duszunka kojaebaHuit u
5 Nzydenne pu3ndeckoro MasiTHUKa
BOJIH.
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON TEOPHUH.
OCHOBBI MOJIEKYJISIPHO- . o .
6 . Onpenenenrue yHUBEpCalbHOM Ia30BOM MOCTOSHHOM U IJIOTHOCTH BO3AYyXa B
KMHETUYECKOU Teopuun
MMOMEIICHUH.
7 lo OCHOBBI TEpPMOAMHAMUKHI
HOBBI TEPMOJAMHAMHUKHU "
CHO CpMOAMHA Omnpenenenyue OTHOIICHHS TEIJIOEMKOCTEH BO3ayXa
Cratuctuueckas ¢pusuka. SIBieHus nepenoca.
Cratuctuueckas usuka. |Onpenenenne kod3p@uirenTa BS3KOCTH U CpedHed MJIMHBI CBOOOJHOTO
8 |Craructuueckas ¢pusnka. [mpodera MOIEKys BO3ayXa
SIBnenus nepeHoca.
DIIeKTPOCTaTHKA. DNeKTpocTaTUKA. DIIEKTPUUECKOE T0JIE B BAKYyMe.
10 | Dnekrpuueckoe moie B
BaKyyMe. I'padmueckoe mpencraBieHUe AEKTPOCTATHUECKOTO MO
[TocTOAHHBIN EKTPUUECKUN TOK
. UccnepoBanue 3aBUCMMOCTH MOUTHOCTH, BBIJEISEMOM B IIEMU MOCTOSHHOTO
12 [TocTOSIHHBIN TOK .
TOKa, U Kod(h(dULlMEeHTa MOJE3HOT0 IEHCTBUS MCTOYHUKA OT CHJIBI TOKa U
BHEIIIHETO COMPOTHUBJICHHUS.
MarauTHO€E 1oJIe B BaKyyMe.
MaruauTHoe noJsie B . N
13 Omnpenenenue TOPU30HTAIBLHOM COCTABISIONICH HAMPSKEHHOCTH MAarHUTHOTO
BaKyyMe.
Yy oJIst 3eMJTM TIPU TIOMOIIY TaHT€HC-TaJlbBaHOMETpA.
JleiictBre MaruuTHOro |€MCTBME MarHUTHOTO IOJIS HA ABHYKYIMECS 3apsAIbl U TOKau
14 | mnons va nBwxymmecs |MI3y4eHHEe MarHUTHOTO 10J1a COJEHOM/A C TIOMOMLIBIO JaTyrKa XoJuia.
3apsAabl U TOKH. OHpGHGJ‘IeHI/IG YACIABHOTO 3apsa 3JICKTPOHA MECTOAOM MAarHe€TpoOHa
WnTepdepenius creta
Ompenenenue JIMHBI CBETOBOW BOJIHBI NPHU TTOMOIIHU KoJjer, HeioToHa.
18 | Untepdepenmus cpera "
CCJIEIOBAHHME BOJHOBOTO MOJISI KOT€PEHTHBIX HCTOUHUKOB
Onpenenenre AJIMHBI CBETOBOM BOJHBI C IOMOILBIO OUIIpU3Mbl PpeHenst
Hudpakius ceeta
N3yuenune nazepHOro U3mydeHus
19 Hudpaxus ceeta 0 i P i . .
MpeACICHUE JUTMHBI CBETOBOM BOJIHBI MPHU TMOMOIIM AUGPAKIIMOHHON
peueTku
[lonspuszanusa ceera
N3yuenre HHTEHCUBHOCTH CBETA, MPOIIE/IIETO Yepe3 MOIIPOHIBI
20 [Tonsspu3zanus ceeta
OmnpezeneHre KOHIIEHTPALlMU PacTBOpPA caxapa IO BPALICHUIO IMJIOCKOCTH
MOJISIPU3AITIT
21 TermmoBoe HU3J1y4YEHUE U TemnoBoe HN3TY4YCHUC U €TI0 3aKOHEBI
ero 3aKOHbBI Omnpenenenue nocrosinHoi Credana-bonpiimana
29 KBanrtoBas npupoaa KBanToBas nmpupoaa N3I1ydCHUs.
U3IydEHHMSI. HaGmonienue u u3ydyenue BHemHero porodddexra
[Tnanerapnas monens atroma bopa-Pesepdopna
- N3yueHne CHOEKTpaJIbHOIO COCTaBa HEOHOBO-TEIHMEBBIX HCTOYHUKOB,
23 JaHCTapHast MOACIL o0 p3yeMBIX B CBETOTEXHHKE.

atoma bopa-Pezepdopna

HccnenoBanue crieKTpOB MOIVIOIIEHUS U TIPOITYCKAHHUS.
Onpenenenre JJIMHHOBOIHOBON I'PaHUIIBI CIIEKTPA MOTJIOMIEHUS U




BbIUHceHue noctoguHon Ilimanka.

25

DJIEMEHTHI SIACPHOMN
¢buzukn

DJIEMEHTHI SiFIepHON (PU3UKHN

Nzydenue paboThl MOTYNPOBOJHUKOBOTO BBIIPSIMHUTES

CHsTHE BOJIBTAMIIEPHBIX XapPAKTEPUCTUK MOJIYIIPOBOIHUKOBBIX JUOJ0B

5.4. CamocrosrenbHas paboTa o

OyJaroIIUXCs

Ne | HaumenoBaHnue paszaena N
CopepxaHue caMOCTOSITEIbHON PabOThI
pa3n| JAMCLMILUIMHBI U TEMBI
Kunematuka KunemaTuka noctynaresbHOro U BpalaTeIbHOrO IBUKCHUS
1 nocrynareabHoro v (Beimonnenue J13. BeinosnHeHune pacdy€ToB M BBINOJHEHHE OTYETA 110
BpalaTeIbHOTO naboparopHoii pabore
JIBHKEHUS
Junamuka JlvHamMuKa noCTynaTeIbHOIO U BPaIlaTEIbHOTO IBHKEHUS
2 nocrynareapHoro v (BemmosnHenune MJ13. BeinosnHeHne pacdy€ToB M BBINOJIHEHHE OTYETA 110
BpanaTeJIbHOTO nabopaTopHoi paboTe
JIBHKEHUS
Pabora, MOLITHOCTB U HEPTHS.
3 Pabora, mommocTs 1 Bemmonnenue MWJ/13. BeimonHenue pacu€ToB W BBIIOJIHEHHE OTYETA TIO
JHCPIHAL. nabopaTopHoOi paboTe
Mexanuka MexaHuka BpamaTeabHOIO JIBUKEHUS TBEPAOTO TeNa
4 BpaIaTeIbHOIO Boeimonnenne WJI3. BelnonHenue pacy€ToB W BBIIOJHEHHE OTYETA IO
JBKEHUS TBEPJIOTO  |1a0opaTopHOit paboTte
Tesa.
. duzuka xkosaedbauuii 1 BOJIH
5 Dusuka xonebauii n Bemmonnenue UWJ/13. BeimonHenue pacu€ToB W BBIIOJHEHHE OTYETA TIO
BOJH. nabopaTopHoii paboTe
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON TEOPHUU.
6 OcroBsl MOHerMpHO_ Bemmonnenue MNJ/13. BeimonHenue pacu€ToB W BBIOJHEHHE OTYETA TIO
KUHETUYECKON TEOPHH naGopaTopHoii paboTe
OCHOBBI TEPMOIUHAMUKH
7 |OcuoBbl Tepmonunamuky |Beimonnenne MJ(3. BeinonHenue pacy€TOB ¥ BBINOJHEHUE OTYETA IO
nabopaTopHoi paboTe
Craructuueckas pusuka. SIBneHus nepeHoca.
Cratuctudeckas ¢pusuka. |Beimonnenne MJI3. Beimonnenne pacy€ToB M BBINOJHEHHE OTYETa IO
8 |Cratuctuueckas ¢pusuka. [maboparopaoi pabore
SIBreHus nepeHoca.
SexTpoctatuKa, DIIeKTpOoCTaTUKA. DIIEKTPUUECKOE TI0JI€ B BAKYyME.
10 | Dnexrpudveckoe moje B N N
Boeimonnenne WMJI3. BelnonHeHnne pacy€ToB W BBINOJHEHHE OTYETA IO
BaKyyme. nabopaTopHOi paboTe
IToCTOSIHHBIN DIIEKTPUYECKUN TOK
12 TloCTOSTHHBII TOK Bemonuenne WNJ/I3. BpimonHeHwe pacdy€TOB W BBINOJHEHHE OTYETA IO
nabopaTopHoii pabote
MaruutHoe noJie B BaKyyMe.
13 MarmntHoE nose B Bemnonnenune MJ13. BeinosnHeHne pacdy€ToB W BBINOJIHEHHE OTYETA 110
BaKyyme. nabopaTopHoOi paboTe
I[CﬁCTBHC MAaArgmuTHOTO ﬂef/'ICTBI/Ie MAarauMTHOIO ITOJIA Ha ABMXKXYIIUECA 3apsAbl U TOKU
14 0JIsI Ha JBYOKYIIIAECS Brimmonnenue MJI3. BrimonHeHue pacu€ToB W BBIIOJIHEHHE OTYETA IO
3aps/bl U TOKH. nabopaTopHoOi paboTe
15 MarsuTHbIE cBOlicTBa |MarHuTHbBIEC CBOMCTBA BEIIECTBA.

BEIECTBA.

Boemonnenune M/13. BoimonHnenue pacy€ToB U BRINOJIHEHNUE OTUYETA 110




nabopaTopHoii pabote

DNeKTpOMarHuTHas WHIYKIIHS.

16 ONEKTPOMATHHTHAS Bommonnenune MJ13. BeimonHeHue pacu€ToB U BBINOJIHEHUE OTUYETA IO
WHIYKIUS .
naboparopHoit pabote
OcHOBBI TEOpUU OcHoBbI Teopun MakcBeiuia Juist 3J€KTPOMarHUTHOTO MOJIs
17 MaxkcBenna s Bommonnenne WJ/I3. BeimonHeHue pacu€ToB U BBINOJIHEHUE OTUYETA 10
AJIEKTPOMArHUTHOTO  |1abopaTopHOii paboTe
T10JISI
WuTepdepennus ceera
18 | Unreppepenuns ceera |Boimonnenne W/I3. BeimonHenne pacuy€ToB M BBHINOJIHEHHE OTYETA IO
nabopaTopHoii padote
Judpakuus cBeTa
19 Judpaxius cBera Bemonuenne WJI3. BeinonHeHue pacdy€TOB U BBINOJHEHHE OTYETA 110
nabopaTopHol padbore
[Tonspuszanusa ceera
20 [Monspusanus ceera |Bbmonnenne W/I3. Beimonnenne pacdy€ToB M BBHIIOJIHEHHE OTYETA IO
nabopaTopHol padbore
T TennoBoe U3iIy4eHue U ero 3aKOHbI
MJI0BOE U HUE U N N
21 CILIOBOC U3TYUCHUC M | B0 nHeHme WN/13. BeimonHeHue pacy€TOB U BBINOJHEHUE OTYETA IO
€ro 3aKOHBI .
nabopaTtopHo# pabote
K Bremnnit poroappexr. Dpdext Komnrona
22 BaHTOBAA IPUPONA By o nenme WN/13. BpimonHeHue pacy€ToOB M BBIINOJHEHHE OTYETA IO
u HUS. .
3yae nabopaTtopHoO# pabote
I [Tnanerapnas monens aroma bopa-Pesepdopna
23 HaHETapH;H MOACIE B onHeHne WN/13. BeimonHenue pacdy€ToB M BBINOJHEHUE OTYETA IO
TOM - .
atoma Bopa-Pesepdopna nabopaTopHol padbore
DjeMeHThl KBaHTOBOI |DJIEMEHTBI KBAaHTOBOM MexaHuku. Y paBHeHue lllpeaunrepa
24 | mexanuku. YpasHenue |Boimonnenve W/[3. BeimonneHune pacuy€ToB M BBHINOJHEHHE OTYETA IO
Ipenunrepa nabopaTopHoi pabore
5 . |9nemenTts! snepHoit puznku
MEHTHI SIICPHOMN N N
25 fieme JICPHO Boimonnenne MJI3. BrimonHeHue pacuy€ToB M BBINOJIHEHUE OTYETA IO

bu3uKu

nabopaTopHoi paboTe




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

IIporpaMMoOil TUCUMIUIMHBI IIPEAYCMOTPEHO IIPOBEACHUE JICKIMOHHBIX 3aHATUM, HA KOTOPBIX HACTCS
OCHOBHOM CHCTEMAaTHU3MpPOBAHHBIA MaTepHall, W MPAKTUYECKUX 3aHATHM, IPEIINOJAraloIluX 3aKpEIICHUE
M3Yy4EeHHOT0 MaTepuana u GopMupoBaHue, y 00yJaronmxcs, HeoOX0AUMbIX 3HAHUH, YMEHUH U HaBBIKOB. Kpome
TOr0, B@)KHEHIIMM 3TaloM H3y4eHUs AUCLUIUIMHBI SBISETCS CaMOCTOsTENbHas paboTa OOydaroUIMXcs ¢
MCTIOJIB30BAaHUEM BCEX CPEJICTB U BO3MOXKHOCTEH COBPEMEHHBIX 00pa30BaTEeIbHBIX TEXHOJIOTHH.

B 06beM caMoCTOATENbHONM PA0OTHI IO JUCHUIUIMHE BKIIOUACTCA CIEAYIOLIee:

- U3yYEHHUE TEOPETHUYECKUX BOIIPOCOB 110 BCEM TeMaM JUCLUIUIMHBL;

-[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 ATON AMCLUIUIMHBI ABISETCA 00s3aTeIbHOE MOCEIIEHUE JIEKIIMOHHBIX U
MPAaKTUYECKUX 3aHATUH, TaK KaK IMPOMYCK OJHOro (TeM Oosiee, HECKONbKUX) 3aHATUHA MOXET OCIOXKHHTH
OCBOEHHE pa3JieoB Kypca.

[Tpuctynas K U3y4eHHUIO TUCHMIUIMHBI, HEOOXOAUMO B MEPBYIO OYepe/Ib 03HAKOMUTHCS CO/EPIKaHUEM
PITJA nnst cTyneHTOB Ou4HOW (opMbl OOyueHHs, a TaKKe METOJMYECKHMHU YKa3aHUSMHM 10 OpraHu3aluu
CaMOCTOSITENIbHOM paObOThl U MOATOTOBKU K IPAKTUYECKUM 3aHATHSM.

[Tpy MoAroToBKE K MPAKTHYECKUM 3aHATUAM U B paMKaxX CaMOCTOSTEIbHOM PabOThHI 10 U3YyYCHHIO
JUCHIUTUIAHBI 00y4JaromuMcsi He0OX0IUMO:

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

- IpPU CaMOCTOSATENIBHOM M3yYEHUM TEOPETUYECKOM TEMBI CHAENaTh KOHCIIEKT, HCIOJb3Yys
pekomenioBanHbie B PI1J] ncrounukuy;

- BBIIIOJIHUTH MPAKTUYECKUE 3aJaHNs] B PAMKaX U3y4aeMOU TEMBI;

- OTBETUTh HAa KOHTPOJIbHBIE BOMNPOCHI MO TeMe, ucnoib3ys Marepuansl POC, nubo rpynnosbie
WHIVBUAYAJIBHBIE 3a/1aHUsI, IOATOTOBJICHHBIE IIPENIOIaBaTENEM;

- IOArOTOBUTHCA K IIPOMEXKYTOYHOU aTTECTALUH.

HTorom u3ydeHus QUCLUIUIMHBI SBJSIETCS 3K3aMEH. DK3aMEH IPOBOAMTCA IO PACIHMCAHUIO CECCHU.
®opma npoBesieHUs 3aHATHS — ycTHas. CTy€HThI, HE MPOILE/IINE aTTECTAlUIO 0 TpaduKy CECCUU, TOJIKHBI
JIMKBUIUPOBATH 3aJ0JKEHHOCTh B YCTAHOBJICHHOM IOPSIJIKE.

7. OueHoYHbIe MATEPUAJIbI /JIsl NMPOBEdEeHNUs] TEKYIIero KOHTPOJIs YCIeBAaeMOCTH U TMPOMEKYTOUYHOM
arrecTauvu 00y4armMXcs N0 JMCUUILINHE (MOIYJII0)
7.1. IlepedyeHb KOMIIETEHIIHMH ¢ yKa3aHUEM ATaIoB X (JOPMUPOBAHMSI B IPOIIECCE OCBOSHUS UCIIUTIIIMHBI

Ne KoHTponupyemslie pa3aesbl JUCHUTIITUHBI Koz u nanmenosanue . Bun ouenounoro
WHIUKATOpa KOHTPOIUPYEMOit
n/m (Moyist) cpeacTBa
KOMITETCHIIN T
1 Kunemaruka MOCTYNAaTEIbHOTO ul VK-1.1, OIIK-1.1, OIIK-1.2, [YcrTHBIA ompoc, TECTHI,
BpaIIaTeIbHOTO JIBU)KEHUSI OIIK-1.3 penieHue 3aaa4y
2 JnHnamuka TOCTYTATEIIBHOTO ul YK-1.1, OIIK-1.1, OIIK-1.2, |YcTHBI OmpOC, TECTHI,
BpalIaTeIbHOTO JIBU)KEHUSI OIIK-1.3 penieHue 3aaa4y
3 |Pabora. MOLIHOCTS 1 SHEDIHS YK-1.1, OIIK-1.1, OIIK-1.2, |VCTHBI ONpPOC, TECTHI,
> MO prus. OIIK-1.3 penieHue 3aaa4y
4 Mexanuka BpAILlaTEIbHOTO meuxkennsi| YK-1.1, OIIK-1.1, OIIK-1.2, |VcTHBI ompoc, TECTHI,
TBEPJOTO Tela. OIlK-1.3 penieHue 3aaa4
5 |®usika Kome6ammii 1 BoH VYK-1.1, OIIK-1.1, OIIK-1.2, |VcTHBI# oOMOpOC, TECTHI,
' OIlK-1.3 pelieHue 3aaau
6 |OCHOBBI MOJICKYIIIPHO-KHHETHYECKON TEOPUHN YK-1.1, OIK-1.1, OTIK-1.2, |Yeruiit onpoc, - TecThl,
OIlK-1.3 pelieHus 3a1a4y
7 |OCHOBBI TEPMOIUHAMUKH VYK-1.1, OIIK-1.1, OIIK-1.2, |YcTHBI onpoc, TECTHI,




OIIK-1.3

PEIICHUE 3a1a4

8 Craructuueckass ¢usuka. Cratuctudeckas| YK-1.1, OIIK-1.1, OIIK-1.2, [YcTHBI oOmpoc, TECTHI,
dusuka. SIBneHus nepeHoca. OIlK-1.3 penieHue 3aaaqy
9 duznyeckue OCHOBBI mexanuku.| YK-1.1, OIIK-1.1, OIIK-1.2, [TecrupoBanue. VYcCTHBIN
MornexyssipHasi GU3uKa 1 TEPMOIMHAMUKA OIIK-1.3 OIpoc.
10 Onekrpocratuka. Jnekrpudeckoe mone B| YK-1.1, OIIK-1.1, OIIK-1.2, |VcTHBI oOmpOC, TECTHI,
BaKyyMe. OIIK-1.3 penieHus 3aaa4y
11 DIIEKTPOCTaTHKA. [IpoBoaHUKHM ul YK-1.1, OIIK-1.1, OIIK-1.2, |YcTHBIH OmpOC, TECTHI,
JUAJICKTPUKU B DJIEKTPUIECKOM TIOJIC. OIIK-1.3 penieHue 3aaaqy
N YK-1.1, OIIK-1.1, OIIK-1.2, |VcTHBI OMOpPOC, TECTHI,
12 |ITocTOsSIHHBIN TOK
OIIK-1.3 penieHus 3a1a4y
13 |Marnuthoe nose B Bakyyme. YK-1.1, OIIK-1.1, OIIK-1.2, |VcTHBI OMOpPOC, TECTHI,
OIIK-1.3 penieHus 3a1a4y
14 JetictBue maruutHoro nois Ha aAswxkymuecs| YK-1.1, OIIK-1.1, OIIK-1.2, |VYcTHBIA ompoc, TeCTHI,
3apsipl U TOKU. OIIK-1.3 pelIeHMs 3a/1a4
N YK-1.1, OIIK-1.1, OIIK-1.2, [YcTHBIH oOmpOC, TECTHI,
15 |MaruuTtHble CBOICTBA BEIECTBA.
OIIK-1.3 penieHus 3a1a4y
16 |DnektpomarsuTHas uHIyKIS YK-1.1, OIIK-1.1, OIIK-1.2, [YcTHBIH oOmpOC, TECTHI,
OIIK-1.3 penieHus 3a1a4y
17 OCHOBEI TEOpUu Makcgemia | YK-1.1, OIIK-1.1, OIIK-1.2, |YcTHBI ompoc, TECTHI,
AJEKTPOMATHUTHOTO TTOJISI OIIK-1.3 pelIeHMs 3a1a4
18 |Mnrepdepenius crera YK-1.1, OIIK-1.1, OIIK-1.2, |VCTHBI ONpPOC, TECTHI,
OIIK-1.3 pelIeHHE 3a1a4
19 |Tudpaxuus ceera YK-1.1, OIIK-1.1, OIIK-1.2, |VCcTHBI OMNpPOC, TECTHI,
OIIK-1.3 pelIeHHE 3a1a4
20 |Monspusawus csera YK-1.1, OIIK-1.1, OIIK-1.2, |VCcTHBI ONpPOC, TECTHI,
OIIK-1.3 pelIeHHE 3a1a4
21 |TenoBoe msmyucHue u ero saKoms! YK-1.1, OIIK-1.1, OIIK-1.2, |VCcTHBI OMNpPOC, TECTHI,
OIIK-1.3 pelieHue 3aja4
22 |Kpanrosas npupoa ustydeHs. YK-1.1, OIIK-1.1, OIIK-1.2, |YcTHBIA ompoc, TecThl,
OIIK-1.3 pelieHue 3aaa4
IImanerapHas MOJEIb aToMa bopa-| VK-1.1, OIIK-1.1, OIIK-1.2, [YcrtHBI ompoc, TecThl,
23
Peszepdopra OIlK-1.3 pelieHne 3aaa4q
24 DOnemMeHThl KBaHTOBOW Mexanuku. YpaBHeHue| YK-1.1, OIIK-1.1, OIIK-1.2, |VcTHbBIt ompoc, TecThl,
[lpenunrepa OIIK-1.3 pelieHue 3aaa4
25 |memenTst sxepHOi dH3mKH YK-1.1, OIIK-1.1, OIIK-1.2, [YcTHBIA ompoc, TecThl,
OIIK-1.3 pelieHue 3aaa4
ONEKTPUYECTBO M MarHeTmM'v Bonnosas YK-1.1, OIIK-1.1, OIIK-1.2, |YcTHBIA ompoc, TecThl,
26 |omThka. DieMeHTHI KBaHTOBOM  (DU3UKH, OITK-13
. pereHue 3aaaqy

AaTOMOB M MOJICKVJI.

7.2. TunoBble KOHTPOJIbHBIE 3aJaHUSI UM MHBIE MaTepUaIbl TEKYIEr0 KOHTPOJIS YCIeBaeMOCTH, HEOOXOAUMbIE
U1l OLIEHKY 3HAHWH, YMEHHMI ¥ HaBBIKOB U (MJIM) ONBITA MPO(ECCHOHANBHON AEATEIbHOCTH, XapaKTePU3yIOLINX
sTansl (HOPMUPOBAHUS KOMIIETEHIIUH B POLIECCe OCBOEHUS AUCLUTIITMHBI
Jns npoBepku c(hOpMHUPOBAHHOCTH HHAWKaTopa nocTixeHus kommereHuuun OIIK-1.1, OIIK-1.2,
OIIK-1.3, YK-1.1:

3agaun

1. ITynst eTUT ropu30HTAILHO U MOMNAaeT B IIap, 3aKPEIUICHHbII Ha HEBECOMOM >KECTKOM CTEp)KHE, U
3actpeBaeT B HeM. Macca mynu B 1000 pa3 MeHbI11e Maccsl mapa. PaccrosiHue oT neHTpa mapa 10 TOUYKH [o/iBeca
I=1 m. HaiiTt ckopoCTh TyJH, €CJIK CTEPKEHb OTKIOHMICS Ha 30°.
2.Ilon nefictBuem kacatensHoU cuiibl 10 H, MaxoBuk octanaBnuBaercs, caenas 20 060poToB. MaxoBuK
CUHTATh OJJHOPOIHBIM IucKoM. Pamnyc nucka R=20 cM, macca m=2 kr. HaiiTu Ha4aqbHYIO YaCTOTY BpaIeHUSI.
3. OOpyu Maccoit 2 kr u paguycoM 20 cM Bpamaetcs o 3akony ¢=t3 -5t2+6t-2. Haiitu MOMeHTHI




cu-Jbl uepes lc, 2 ¢ u 4 ¢ nocne Havyasia BpanieHus. OTBETUTh YCKOPSIIOIIME I TOPMO3SIIIAE 3TU MOMEHTHI.

MornekynsipHas (pU3HKa ¥ TEPMOTUHAMUKA

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

5.IIpu M30TepMUYECKOM pacHIMPEHUN O0BEM Ta3a yBenudmics B 3 pa3a. Ha CKONIBKO M3MEHHIIOCH
JaBJICHHE, €CIU HavalnbHOe naBiaeHue onu10 420 klla?

6.ITpu YO o6myueHnn 1ByXaTOMHOTO rasa jaasienue yeenununiock co 100 kI1a mo 150 kIla. Kakast qomns
MOJIEKYJI ra3a pacraiach?

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

DJIIEKTPUYECTBO U MAarHETU3M

8.Yetnipe 3apsna 1=02=2 uKu, q3=04=4 uKxn Haxoagrcs B BeplInHax KBajapara co cTopoHon a=10 cM.
HaiiTi HanpsKeHHOCTh M MOTEHIMAI JIEKTPUUECKOI0 M0JIsl B IEHTPE KBaApara.

9. Yetsipe 3apsina q1=02=2 uKi, q3=04=4 uKn HaxoasaTcs B BEpIIMHAX KBajipaTa co cTopoHoi a=10 cm.
Haiitn HanpsKeHHOCTh ¥ MOTEHIMAI JIEKTPUUYECKOIO 10JIs B CEPEIUHE CTOPOHBI 3-4.

10. Yetsipe 3apsaa q1=02=2 uKn, q3=04=4 uKn HaxoasaTcs B BepIIMHAX KBajpara co CTOpoHou a=10
cM. HaifTu Hanps>KeHHOCTh M MTOTEHIHAN 3JICKTPUUECKOTO IOJIsl B CEpeInHE CTOPOHBI 2-3.

11.IBa Bo3aymHbix KoHAeHcaTopa Cl= C2=6 MK® coequHEHbI MOCIECAOBATEILHO U 3apPSHKEHBI 10
pasnoctu noreHuuanoB U=100 B. Ha ckonbko U3MEHUTCS 3HEPTUSI CUCTEMBI, €CJIM HE OTKJIF0Yasi KOHJEHCATOPbI
OT HCTOYHMKA, MEX]y IUIACTUHAMHU MEPBOrO0 KOHJEHCATOpa BBECTU IUAJNIEKTPUK C AUIIIEKTPUUYECKOU
MIPOHUIIAEMOCTBIO £=57

12.BonbdpamoBas ciimpaib dnekTpruueckoi sammnodku npu t=20°C umeet conporupienue R=35,8 Om.
Kaxkosa Oyznet temneparypa t2 HUTH JTaMIIOYKH, €CJTH MPU BKIFOUEHUHU B CeTh ¢ HanpsbkeHuem U=120 B o autu
unet Tok 1=0,33 A? TemneparypHbiii KO3(pPHUIIUMEHT cCOMpOTUBIEHU Boiabdpama 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, eciiu e€ nepumeTp paBeH 40 cM.

14.113 memHoro mpoBoja ceueHueM S=1 MM2 caenand Kojiblo JauHO#M 1=251,3 ¢cM ¥ MOAKIIOYMIA K
UCTOYHUKY TOKa ¢ HanpspkeHrnem U=240 B. HaiiTu MarHuTHyt0 HHIYKIUIO B IIEHTPE KOJIbLIA.

15.Yepe3 kaTyuiky, HHIYKTUBHOCTh KOoTOpor L=21mI'H, TeueT TOK, U3MEHSIOIIUICA CO BPEMEHEM 10
3akony I1=10sin(wt), rae 10=5 A, ®=27/T u T=0,02 c. HaiiTi 3aBUCHMOCTH OT BpeMEHH t 3./1.C. CAMOUHIYKIUH €I,
BO3HHUKAIOIIEH B KaTyIIKE 1 MUHUMAJIbHOE 3HAYEHUE ITOU 3./1.C. €lmin.

BonnoBas ontuka

17.B ombrte FOHTra 0TBEpCTHS OCBEIIATUCH MOHOXPOMATHYECKUM CBETOM (A=500HM).

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

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

OCHOBBI KBaHTOBOU U aTOMHOM (PU3UKH

19. Kaxoii ayinHe BOJHBI COOTBETCTBYET MAaKCUMYM H3JIyYE€HHUS OBEPXHOCTH MAaXOTHOM 3€MJIU IIPH €€
temneparype t=27°C?

20. IIpu mmTenbHOM 00ydyeHUN cepeOpsSHOM TIAaCTUHKY CBETOM OHa IpuobdperaeT norenuuan 3,3 B.
HaiiTi anvHy BOJTHBI M 9HEPTHIO NaAaMUX (OTOHOB, K KAKOMY JAHMANa30HY OTHOCUTCS JAJTUH BOJH OTHOCUTCS
3TO U3IydeHue?

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

7.3. Cucrema OlleHMBaHMS PE3yJIbTaTOB OOYYEHHUS MO AMCUMILIMHE (MOYJII0) IpPHU MPOBEACHUM TEKYLIETO
KOHTPOJISl YCIIEBAEMOCTHU



OLIEHKA «OTIAYHO)
(3auTeHO)

3HAHUSA:
- CUCTEMaTU3UPOBaHHbIE, TTTyOOKHE U MOJIHbIE 3HAHUS 110 BCEM pazjiesiaM
JTUCLUTUIMHBL, @ TAKXKE 110 OCHOBHBIM BOIIPOCAM, BBIXOSIIIUM 3a Mpeiesbl yueOHOM
IIPOrPaMMBl;

- TOYHOE HUCIIOJIb30BAHNE HAYYHOU TEPMUHOJIOTUHU, CUCTEMATUYECKU I'PAMOTHOE U
JIOTUYECKH NPaBUIBHOE U3JI0’KEHUE OTBETA HA BOIIPOCHI;

- IOJTHOE ¥ IIyOOKO€ YCBOCHHE OCHOBHOM M JOMOJHHUTEIBHOM JTUTEPaTypHl,
PEKOMEH/I0BaHHOH paboyell MporpaMMoi 1o JUCHUIUIMHE (MOAYJIIO)

YMEHUSL:

- YMEET OPUEHTUPOBATHCS B TEOPUSIX, KOHLEIIUAX U HAIIPABICHUAX JUCLUIIINHBI U
JlaBaThb UM KPUTUYECKYIO OLIEHKY, HCIIOJIb3Ysl HAYYHbIE JOCTHKEHUS IPYrUX
JUCLUTIIINH

HaBBIKU:

- BBICOKUH YpOBEHb C(HOPMUPOBAHHOCTH 3asiBIICHHBIX B paboyeil mporpamme
KOMIIETCHIIN;

- BJIaJIeeT HAaBBIKAMU CAMOCTOSTENILHO U TBOPUYECKH PEIIATh CIOKHBIE TPOOIIEMBI U
HECTaHJIapTHBIE CUTYalUH;

- IPUMEHSET TEOPETUIECKHUE 3HAHUS [T BEIOOpA METOIUKHM BBITOTHEHUS 331aHUH;
- FPaMOTHO 00OCHOBBIBAET X0/ pPEIICHUS 3a/1a4;

- 0e3ynpevHo Bia/ieeT HHCTPYMEHTapUeM Y4eOHOM TUCHUIUINHBI, YMEHHUE €r0

3¢ (dEeKTUBHO UCIOIB30BaTh B IOCTAHOBKE HAyYHBIX U IMPAKTUYECKUX 3a]1a4;

- TBOpUYECKasi CaMOCTOsITeNIbHAsA paboTa Ha
PAaKTUYECKUX/CEMUHAPCKUX/1a00paTOPHBIX 3aHITUAX, AaKTUBHO y4acTBYET B
IPYIIOBBIX 00CYX/IEHUSAX, BBICOKUI YPOBEHDb KYJIbTYphl HCIIOJHEHUS 3aJaHUM

Or1eHKa «XOpOIIo»
(3auTeHo)

3HAHUS:

- IOCTaTOYHO IOJIHBIE M CUCTEMAaTHU3NPOBAHHBIC 3HAHUS 110 AUCIUILINHE;

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

YMEHUS:

- YMEET OPHEHTHPOBATHCS B OCHOBHBIX TEOPHSX, KOHIICTIIIUSAX U HAITPABICHHUIX
JUCLUIUIMHBL U 1aBaTh UM KPUTUYECKYIO OLIEHKY;

- UCTIOJIB3YyeT HAYYHYI0 TEPMUHOJIOTHIO, TMHTBUCTUYECKH U JIOTUIECKH TIPAaBUIIHHO
u3jaraeT OTBETHI Ha BOIIPOCHI, YMEET JejaTh 000CHOBaHHbIE BBIBOIBI;

- BJIaJIe€T MHCTPYMEHTApHEM I10 TUCIHUITINHE, YMEHHE €T0 HCIIOb30BaTh B
MOCTAaHOBKE U PEIIEHUH HayYHBIX U MPOQeCcCHOHANbHBIX 3a7a4

HaBBIKH:

- CaMOCTOATENIbHAs paboTa Ha MPAKTUYECKUX 3aHATHUSAX, YIaCTHE B IPYIIOBBIX
00CYX/IEHUSX, BBICOKUI YPOBEHb KYIIbTYPBI UCTIOTHEHUS 3a/1aHUI;

- CpPeJHUI ypOBEHb COPMHUPOBAHHOCTH 3asIBJICHHBIX B paboueil mporpamme
KOMIICTCHITU;

- 0e3 3aTpyJHEHUH BBIOMPACT CTAaHIAPTHYIO METOIUKY BBINOJIHEHUS 3a/1aHUi;

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




Onenka 3HAHUS:

«YZOBJIETBOPUTEIBHO - TOCTATOYHBIM MUHUMAJIbHBIA 00BEM 3HAHUI 110 TUCHUTUINHE;

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

- UCTIOJIb30BAHNE HAYYHON TEPMUHOJIOTUH, CTUINCTUYECKOE U JJOTUYECKOE
U3JI0’KEHHE OTBETA Ha BOIIPOCHI, YMEHHE JIETIaTh BBIBOBI 0€3 CYIECTBEHHBIX
OIInO0K

YMEHHUS:

- YMEET OPUEHTUPOBATHCS B OCHOBHBIX TEOPUSX, KOHLIENIUAX U HAIPABIECHUAX 110
JUCLUILJIMHE U AaBaTh UM OLICHKY;

- BJIaJICET UHCTPYMEHTapUeM y4eOHON AUCLIUIIIIMHBI, YMEHUE €T0 UCII0NIb30BaTh 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 0OOCHOBAHUM aJITOPUTMA BHIIIOJHEHUS 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:

- HU3KMH YPOBEHb KYJIBTYPBI UCIIOJTHEHUS 3a/1aHUN;

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

- OTCYTCTBHUE HaBBIKOB CAMOCTOSITEILHON pabOTHI;

- HE MOKET 00OCHOBATh AJITOPUTM BBINIOJIHEHUS 33 JaHUI

7.4. Teopernyeckue BOMPOCHl W MPAKTUUYECKHE 3aJaHUS ISl IPOBEIACHMS MPOMEXKYTOYHOW aTTecTaluu
o0yyaromuxcs, HeoOXOAUMBbIE JUIsl OLIEHKU 3HAHUM, YMEHUI M HaBBIKOB U (WJIM) OMbITa MPO(ecCHOHATBHOM
NEeSTEIbHOCTH,  XapaKTepU3YIOIUX JTanbl  (OPMUPOBAHUS  KOMIIETEHIMH B  IPOIECCE OCBOEHUS
00pa3zoBaTeNbHON POTrPAMMBI

7.4.1. TeopeTudeckre BONPOCHI ISl MPOBEICHHS MPOMEKYTOUHOM aTTecTali 00yJaroInuxcst

I. MarepuanpHas Touka. KnHeMaTndecKue XapaKTEpUCTHUKH: TPACKTOPHs, IIyTh, NEPEMEILCHHUE,
CKOPOCTb U YCKOPEHUE; ONPEIEICHUE U CBA3b. PaBHOMEPHOE, YCKOPEHHOE U 3aMEIJIEHHOE JABUKCHUE.

2. PaBHOnEpeMeHHOE IBUKEHUE, TPUMEP — IBUKEHHUE Tejla, OPOIIIEHHOI O TI0JT YIJIOM K TOPU30HTY.
. Kunemarunka BpamareiabHOro JBUKEHHSI. BEKTOPBI yIri0BOM CKOPOCTH U YyCKOPEHMUS.
. YIJI0BbIE KHHEMATHYECKNE XapAKTEPUCTUKN U UX CBS3b C IUHEHHBIMHU.
. [IpyHIUT OTHOCUTENBHOCTH, TipeoOpazoBanust ["amuies 111 CKOPOCTH U YCKOPEHHSL.
. Onementsl CTO. Ilocrynatsl. [IpeobpazoBanre BpeMeHH U KOOpAUHATHI. MIHTEepBa.
. OnemenTtsl CTO. IlocTynaTel. PensITUBUCTCKUI UMITYJIBC, PENIATUBUCTCKASI SHEPTUS.
. 3aKOHBI IMHAMUKH MaTepHabHOM ToukH. (3akoHbl HproTOHA).
. Buasl cuin: BCEMUPHOTO TATOTEHHUS, TSKECTU. JIBUKEHUE IO JENCTBUEM CUIIBI TsKeCTH. 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 HMITyJabca. Ynpap. Pacuér ckopocteil Ten mpu LEHTpaJbHOM aOCOIIOTHO
HEYIIPYroOM yAape.

13. 3akoH coxpaHeHus uMIyibca. Y aap. Pacuér ckopocTeii Ten npy HeHTpaTbHOM a0COTIOTHO YIPYTroM
yzape.
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14. PaGota. PaboTta nepemeHHOM criibl. MOIITHOCTD.

15. KoHcepBaTHBHbBIE 1 HEKOHCEPBATUBHBIE CUJIBI MX paboTa. [loTeHnansHas SHeprusl.

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

17. Bpamenue TtBepaoro Ttena. Ilonstue momenta cuibl. OCHOBHOE YpaBHEHHME JUHAMUKHU
BpalaTEIbHOTO JIBH)KCHHUS.

18. MoOMEHT MHepLMH, ONPEEIIEHNE U NIPUMEp pacueTa il OQHOpPOAHBIX Tes. Teopema llreiitnepa-
['tolirenca.

19. MoMeHT uMIynbca, 3aKOH COXpPaHEHHUs: MOMEHTA HMITYJIbCa IIPU BPAIlEHUH TBEPIOTO TEa.

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

21. Uentp macc, onpenenenue. LlenTp macc kak Touka MPUITOKEHUS CHIIbI TSKECTH (NMOTEHIMAIbHAs
SHEPTHUS CUIIbI TSXKECTH CUCTEMbl MaTEPUATBHBIX TOYEK XU MOMEHT CHJI TSIKECTH).

22. VneanbHbli Ta3, mapameTpbl WIeaJbHOrO Trasa. 3akoH ABoraapo u Kianeiipona-MenneneeBa.
N3onporiecchl.

23. CpenHee 4uciIo CTOTKHOBEHUHN MOJICKYI, CpeaHss TUHA CBOOOTHOTO mpodera.

24. SIsnenus nepenoca. Auddysus. Koapbunuent nuddysuu.

25. SlBnenus nepenoca. TemmonpoBoaHoCTh. KoahhUlMEeHT TeIonpoBoIHOCTH.

26. SIBnenus neperoca. Bsskocts. Koaddurment BazkocTu.

27. IloBepxHocTHOE HaTshkeHHe. CMaunBaHue. KanwuisipHble siBIEHUS.

28. Cpennsisi 3Heprusi MOJEKYJbl HAEATbHOTO Ta3a, cTerneHu cBoOoabl. Teopema bonbimana o
pacnepeiesIeHuy YHEPTHH 110 CTETIEHSIM CBOOO/IbI.

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

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

31. Annabaruueckuii mporecc, ypaBHenue, koagduiment [lyaccona.

32. TemnnoBble MamuHbl. Bropoe Hauano TepmoanHaMuku. [IpuHIMI paboThl TEMIOBBIX MALINH.

33. Huxn Kapno, K 3TOro 1ykia.

34. Tlonstue 06 oOpaTHMBIX U HEOOpaTUMBIX Tporeccax. DHTponus. HepaBenctBo Kiaysmyca. Kna
LMKJIA pealbHbIX TEIUIOBBIX MAIIMH.

35. 3akon Kynona. HanpsikeHHOCTD AJIEKTPOCTaTUYECKOTO NoJis. [[puHIMI cyneprno3uiuu i BEKTopa
HaIpsKEHHOCTH NoJsl. JINHUKM BEKTOpa HANPSKEHHOCTH.

36. PabGoTa cun anekTpocraTiueckoro noss. Teopema o IMPKYISIIMKA BEKTOpa HAMPSKEHHOCTH.

37. Ilorennuan. IlpuHnun cynepno3uuuu Ui NOTEHIHaa.

38. CBs13b MEX1y HANPSHKEHHOCTHIO SJIEKTPOCTATUYECKOTO OISl M TOTEHIIMATIOM. DKBUIOTEHIIMAILHBIE
MTOBEPXHOCTHU U UX CBOICTBA.

39. IloTok BeKTOpa HAMPSHKEHHOCTU. DJIEKTpocTaTudeckas Teopema ["aycca.

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

41. BekTop nossipu3aiyy ¥ BEKTOP AIEKTPUUECKOTO CMEIICHHUS.

42. Cerneroanektpuku. [Ipsimoit u o6paTHblil mbe303¢ddekT. [IpuMenenne nbe3031eKTPUKOB B TEXHUKE.

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

44. Emxoctb npoBojHuKa. [Inockuit konnencatop. Lununapuyeckuit u chepudeckuii KOHAEHCATOPBI.

45. CoelMHEHHS KOHICHCATOPOB.

46. DHeprus cUCTEMBI 3apsA0B. DHEPrus 3apsKEHHOTO IPOBOAHMKA U KOHEHCATOPA.

47. DHeprus 3N1eKTpoCcTaTu4ecKkoro noiiss. O0beMHast INIOTHOCTh YHEPTUH.

48. OCHOBHBIE XapaKTEPUCTUKHU MOCTOSSHHOTO ToKa. Cuiia Toka. [1moTHOCTh TOKa.

49. DOnextpoaBwxkymias cuia. Hampsbkenune Ha ywactke nenu. 3akoH Owma ajig ydacTka LENu.
ConpoTuBieHue mpoBoAHUKOB. 3akoH OMa B quddepeHnnansHoi popme.

50. Pabota u MoutHOCTH TOKa. 3akoH Jxoyns — Jlenua. 3akon Jxoyns — Jlenna B auddepeHnnanbHoil
dhopwme.

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

52. Ilpasuna Kupxroda.

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

54. 3axon buo — CaBapa — Jlannaca M 4acTHBIE Cllydau €ro IpUMEHEHUs. JINHUN MarHUTHOM



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

. Hlupkynsuus BEKTOpa MarHUTHOM MHAYKLUHU. 3aKOH IIOJHOTO TOKA (TeopeMa O LUPKYJIALIUN).
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 rnepeMenieHuu MpoBOIHUKA C TOKOM B MAarHUTHOM TOJI€.
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 MOJIEKYII.

JnaMarHeTUKH U nmapaMarHeTUKH.

deppoMarHeTUKH, UX CBOMCTBA U IPUMEHEHUE.

SIBnenue aMeKTpOMarHuTHOM UHAYKIMKU. 3akoH uuaykuuu dapanes. [Ipasuno Jlenua.
SIBnenne camonHaykuuu. MHAYKTUBHOCTh TPOBOJHUKA. IHIYKTUBHOCTD COJIEHOUIA.
SBnenue B3aumuon unaykuuu. Toku dyko. Tpancopmarop.

OHeprusi MarHuTHOrO MOJIs.

Buxpesoe anexrpuueckoe nose. [lepBoe ypaBHenne Makcsesia.

Tok cmemenus. Bropoe ypaBHeHne Makcgeiuia.

Ilonnas cucrema ypaBHeHM MakcBeinia.

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

Bexrop YMoBa — IloliHTHHTA.

77

. KOFepeHTHHe BOJIHEL. OnTHYeCcKas UIMHA IIYTH W OINTHUYCCKasA Pa3sHOCTb XOJa BOJIH. Ycnosue

MaKCUMyMa 1 MUHHUMYMa HHTep(hEpEHITNH.

78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
9l1.
92.
93.
94.
95.
96.
97.
98.
99.

10
10

Mertonbl HabmoaeHus uHTepdepeHy. HaTepdepeHnys B TOHKUX MJICHKAX.
Konbua Hetotona. [IpuMenenue uureppepeHuny cBera.
[Ipunuun INoiirenca — @penens. 3oas1 Openens.
Judpaxius Ha KpyriaoM OTBEPCTUU U JIUCKE.
Hudpakuus OpayHrodepa Ha ofHOMN 1m1eIH, AUPAKIIMOHHAS pelIeTKa.
Jucnepcus u pazpeniaronias CioCOOHOCTh ONITUYECKUX MTPHUOOPOB.
EcTecTBEeHHBIN U NOJIPU30BaHHBINA CBET. 3aKkoH Maitoca.
[Tonsipu3zanus npu OTpakeHUHU U IpeaoMieHuH. 3akoH bprocrepa.
JBoriHoe ntydenpenomiienue. [lonspusannoHHbIe YCTPOKCTBA.
TemnioBoe HM3JlydeHUE 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. Judpakuus 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 m/c, C=1 m/c2. HalimuTe CpeHIOI0 CKOPOCTh M CpellHee YCKOPEHHE Tela 3a MEePBYI0, BTOPYIO M TPETHIO
CEKYH/JIbI €T0 TBUKCHHUSI.



2. C Gamruu BeicOTOM h =25 M ropu3oHTaIBEHO OPOIIIEH KAMEHb CO CKOPOCThIO VX =15 M/c. Kakoe Bpemst
t kamens Oyzer B nBuxeHnn? Ha xakom paccrosiuu | oT ocHOBaHuMs OamiHu oH ynazieT Ha 3emiro? Kakoit yrom
COCTaBUT TPAEKTOPHSI KAMHS C TOPU30HTOM B TOUKE €ro MaJeHUs Ha 3eMJII0?

3. Kamens OporiieH ropu30HTAIBLHO €O CKOPOCThIO VX =15 M/c. HaiimuTe HOpManbHOE U TaHTeHIIMAIbHOE
yCKOpeHusl KaMHA yepe3 BpeMs t = 1 ¢ mociie Havasa IBUKEHUSI.

4. Komneco, Bpamasich paBHOyCKOPEHHO, JOCTHUIIIO yrioBoi ckopoctu 20 pan/c yepe3 N=10 06 mocie
Hayana BpaueHus. HaiinuTte yriioBoe yckopeHue Koieca.

5. 3aBUCHMOCTb IMPONUJEHHOIO TEJIOM IYTH MO OKPYXHOCTH paAuycoM =3 M 3aJaeTcsl ypaBHEHHUEM
s=At2+Bt (A=0,4 m/c2, B=0,1 m/c). Onpenennre a1 MOMeHTa BpeMeHH t = 1 ¢ mociie Haydana JABMOKCHHS
yckopeHue: 1) HopManbHOE; 2) TaHI€HIMAIbHOE; 3) TIOJIHOE.

6. Teso CKOJIBb3UT M0 HAKJIOHHOM MJIOCKOCTH, COCTaBIISIONIEN ¢ TOpU30HTOM yroa 45 rpamycos. [Ipoiias
nyTh S = 36,4 cM, Teno npuolperaeT ckopocThb V =2 m/c. Haiigure KoaQGUIHUeHT TpeHus Tena O MIOCKOCTb.

7. C 6amau BeicoToit H = 20 M ropusoHTanbHO co ckopocThio 10 M/c Opomren kameHb Maccoir m=400 r.
npeHeOperast CONpOTUBJICHUEM BO3AyXa, ONPEICTUTE JIT MOMEHTA BpeMeHH t = 1 ¢ mocye Havana qBrKeHus: 1)
KMHETUYECKYIO SHEPTHI0; 2) MOTEHIMAIBHYIO SHEPTHUIO.

8. Ilynms maccoit m = 15 1, jersimas TOPU3OHTAIBLHO €O ckopocThio V =200 m/c momamaer B
OaumncTHYecKuii MasTHUK utHOM | = 1 M m maccoit M = 1,5 xr u 3actpeBaeT B HeM. OmnpeaeauTe yroi
OTKJIOHCHHSI MasITHUKA.

9. CriionrHoM OTHOPOIHBIN TUCK CKAThIBAeTCs 0€3 CKOJIbKEHUS C HAKIIOHHOHM TUIOCKOCTH, 00pa3yrolen
yroi anb¢a ¢ ropu3onToM. Onpenennre JIMHEHHOE YCKOPEHHE & ANUCKA.

10. Hamummure ypaBHEHHWE TrapMOHHUYECKOro KojeOaHus TOYKH, eciau ero ammudtyaa A = 15 cwm,
MaKCHMaJIbHasi CKOPOCTh KoJeomomnieiicst Touku 30 Cm/c, HawanmbHas ¢daza 10 rpagycos.

11. OgHopoausIii auck paguycoMm R =20 cM Kos1e01eTCsl OKOJIO TOPU3OHTAIBLHON OCH, MMPOXOIAIICH Ha
paccrostauu | = 15 cm ot nentpa aucka. Onpenenure nepuo T KoeOaHui TUCKa OTHOCHTEIBLHO TOM OCH.

12. Maccy m =5 r a30Ta, HaXOASIIYIOCS B 3aKPBITOM cocyie o0bemMoM V = 4 11 ipu Temriepatype t1=200
C, marpesatot 10 remnepatypsl 2 = 400 C. Haiigure naBnenus Pl u p2 ra3a 70 U 1ociie HarpeBaHusl.

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

7.5. Metoauueckue MaTepHuabl, ONpeAesstore MpoLeayphbl OLleHUBaHHs 3HAaHUH, YMEHUH, HaBBIKOB U (WJIN)
OTIbITa MPO(PECCUOHANBHON EATEIbHOCTH, XapaKTepU3YIOLIUe 3Tanbl (OPMUPOBAHUSI KOMIETEHLINN

OneHka «OTIIMYHOY, «3aUTEHO»

- CHUCTEMaTU3HpOBaHHbIE, TNTyOOKHE U TOJHbIE 3HAHUS 1O BCEM pa3jesiaM JUCIUIUIMHBL, a TaKXKe I10
OCHOBHBIM BOIIPOCAM, BBIXO/ISILUM 3a MpeJieNbl yueOHOMH MporpaMmbl;

- TOYHOE WCHOJIb30BAaHUE HAYyYHOW TEPMHUHOJIOTUH, CHUCTEMaTHYECKHM TIPAaMOTHOE U JIOTUYECKHU
IIPaBWJIBHOE U3JI0KEHUE OTBETA HA BOIPOCHI;

- Oe3ympeyHoe BJAJCHUE HWHCTPYMEHTApUEM YYEOHOW MUCIMIUIMHBI, yMEHHE ero 3(QeKTHBHO
HCIIOJIb30BaTh B IOCTAHOBKE HAYyYHBIX M MPAKTUYECKUX 33]1a4;

- BBIpaKEHHAs! CIOCOOHOCTb CAaMOCTOSTEIbHO M TBOPYECKH pEIIaTh CJIOXKHBIE MPOOJIEMbI U He-
CTaHJIapTHBIE CUTYyAlWH;

- TOJJHOE M TIyOOKO€ YCBOGHHME OCHOBHOM M JOTOJHUTEIBHOW JIUTEpaTypbl, PEKOMEH]I0BaH-HOU
paboueii mporpamMmMoit IO AUCHUIUINHE;

- YMEHHE OpPUEHTHPOBATHCS B TEOPHUSAX, KOHUEMHIMAX M HAMpPaBICHUSAX TUCIUIUIMHBI U J1aBaTh UM
KPUTHYECKYIO OLIEHKY, UCIIOJIb3Ysl HAYYHbIE JOCTH)KEHUS IPYTUX AUCLUIUINH;

- TBOpYECKasi CaMOCTOsITeNIbHAs paboTa Ha MPAKTUYECKUX/CEMHHAPCKUX/IabOpaTOPHBIX 3aHATHSX,
aKTUBHOE Y4aCTHE B IPYIMIIOBBIX 00CYKICHUSAX, BBICOKUN YPOBEHb KYJIbTYpPbl HCIIOTHEHUS 3aJaHHIA;

- BBICOKHI YpOBeHb C(hOPMHUPOBAHHOCTH 3asIBJIEHHBIX B paboyeil mporpaMme KOMITETEHIUI.

OrneHka «XOpoIIo», «3a4TEHO

- TOCTaTOYHO MOJIHBIE U CHCTEMATU3NPOBAHHBIE 3HAHUS 10 TUCLUILINHE;

- YMEHUE OPUEHTUPOBATHCS B OCHOBHBIX TEOPUSX, KOHLEIIUAX U HAIIPABICHUAX JUCLMUILUIMHBI U 1aBaTh
VM KPUTHYECKYIO OLICHKY;

- HCII0JIb30BAHUE HAYYHOU TEPMUHOJIOTUY, JIMHTBUCTUYECKH U JIOTUYECKH IIPABUIIBHOE U3JI0KEHUE



OTBETa Ha BOIPOCHI, YMEHHE JIe1aTh 0OOCHOBAaHHBIEC BHIBOJIbI; -BJIaJICHUE UHCTPYMEHTAPUEM MO TUCIUILINHE,
YMCHHUC €T0 UCIIOJIB30BaATh B ITIOCTAHOBKC U PCHICHUN HAYUYHbIX U HpO(beCCI/IOHaJILHLIX 3aJa4,

- YCBOCHHE OCHOBHOW W JIOMOJIHUTEIBLHON JINTEPATYphl, PEKOMEHJIOBAHHONW pabodveil mporpaMMou 1o
JYCIUILINHE;

- caMOCTOsITeIbHAs pad0Ta Ha MPAKTHUECKUX 3aHATHUSAX, YIaCTUE B IPYMIIOBBIX 00CYXKICHUAX, BBICOKUN
YPOBCHB KYJIbTYPbI UCIIOJTHCHUA 3a):[aH1/1171;

- CpelHU ypOBEeHb CPOPMHUPOBAHHOCTH 3aABIICHHBIX B paboueil mporpaMmme KOMIIETEHIUH.

OLieHKa «y0BJIETBOPUTEIBHOY, «3aUTCHOY

- TOCTaTOYHBIM MUHUMAJIbHBIA 00BEM 3HAHUI 110 AUCLHUILINHE;

- YCBOCHHE OCHOBHOM JIUTEPATYPhI, PEKOMEHIOBAHHOM pabodeii mporpaMMoii;

- YMEHHUE OPHEHTHPOBATHCS B OCHOBHBIX TEOPHSX, KOHLENIMAX U HAMpPaABICHUAX O JUCLUUILIMHE U
JIaBaTh UM OLICHKY;

- HMCIOJIb30BAaHWE HAYYHOM TEPMHMHOJOTHMH, CTUIMCTUYECKOE M JIOTMYECKOE M3JI0KEHHE OTBETa Ha
BOIIPOCHI, YMEHHUE JEJIaTh BBIBOIBI 0€3 CYIIECTBEHHBIX OIINOOK;

- BJIaJICHUE UHCTPYMEHTApUEM y4eOHON TUCIUILIMHBI, YMEHHE €r0 UCIOJIb30BaTh B PEUICHUH TUIIOBBIX
3a1adg;

- YMEHHUE 0] pyKOBOACTBOM MPENOJABATENs PEIIaTh CTAHIAPTHBIE 3a7a4H;

- paboTa TOJ PYKOBOJCTBOM IIPENOJaBaTeNisi HAa MPAKTUUECKUX 3aHITHSIX, JOMYCTUMBIH YPOBEHBb
KYJbTYpbI UCIIOJIHEHHUS 3aJaHUI

- JIOCTaTOYHBIA MHUHUMAIBHBIA YPOBEHb C(HOPMHPOBAHHOCTH 3asBICHHBIX B pabodeil mporpamme
KOMIIETEHIIUH.

OrneHka «HEy/10BIETBOPUTEIBHOY, «HE 3aUYTECHO»

- (hparMeHTapHbIe 3HAHUS 110 TUCLUILINHE;

- OTKa3 OT OTBETa (BHIIOJHEHUS MMCbMEHHOM paboThl);

- 3HaHUE OT/IEIbHBIX UICTOUHUKOB, PEKOMEH/I0BaHHbBIX paboyeil mporpaMMoil o TUCIMILINHE;
- HEyMEHHE UCII0JIb30BATh HAYYHYIO TEPMUHOJIOTHUIO;

- HaJIM4Yue TPyOBIX OMUOOK;

- HU3KHMI YPOBEHb KYJIBTYPBI UCIIOJTHEHUS 3a/1aHNN;

- HU3KUH YpOBEHb C(POPMUPOBAHHOCTH 3asIBIIEHHBIX B paboyeil mporpaMme KOMIETEHIIHH.

7.2.2.
IIIxana oneHUBaHUI
KonnyecTBO npaBUIIBHBIX

OTBETOB, % Orenka

1o 50 «HEY/I0BJIETBOPUTEIILHO
or 51 o 65 «YAOBJIETBOPUTEIILHO
oT 66 10 85 «XOPOIIIO»

ot 86 «OTIIMYHO»

7.6. KpI/ITepI/II/I OLICHHWBAaHUA C(i)OpMPIpOBaHHOCTI/I KOMIIETCHITUH ITpu IMMPOBEACHNUN HpOMe)KyTO"IHOI\/'I aTTeCTallnuu

YpoBEeHL OCBOCHHUS U OIIEHKA

Kpurepun OueHka OueHka
«HEYJIOBJICTBOPUTEIIb | «yIOBICTBOPUTENBH | OILIEHKa «XOPOLIO» OlLleHKa «OTIIMYHO
OLICHUBAHUA
HO» o»
«HE 3a4TECHO «3a4TEHO»




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 YCHEIIHO MPUMEHSAIOTCS
(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 CaMOCTOATENIbHOCTH,
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 POTPAMMHOIO
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; M3JIaraeMbIX -CIIOCOOHOCTD TOYHOE 3HAHHE
-HETIOHUMaHHE BOIIPOCOB; YCTaHaBJIUBATh U | OCHOBHBIX MOHSTHH, B
CYILIHOCTHU -HEYBEPEHHBIE U OOBSCHATH CBSA3b | pamMKax 00CyXkIaeMbIX
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 coJiepKaTeNIbHBIE,
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 marepuana.
[IpakTnueckue OIINOKHU B yMeHHUs B pamKkax |Pemraer mpenioxeHHbIe
3ajaHus He COJIep>KaHUU OTBETa OCBOEHHOTO MPAaKTHYECKUE 3aJaHUS
BBITIOJTHEHBI U peuieHun yaeOHOro MaTepuana. 6e3 ook
ymeHuA OOyuaromuiics 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 XOJ1
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 COPMHUPOBAHHOCTH KOMIETEHLUH, 3aKpETyIEHHBIX 3a
JMCLUUIUIMHON, W TPEACTaBiIsieT coO00 cpenHee apu(]MeTHUecKoe OT BBICTABJIEHHBIX OICHOK IO OT/EIbHBIM
pe3ynbraTtaM o0yueHHs (3HaHUs, YMEHHUsI, BIaJICHUE HAaBbIKaMu ).

OreHKa «OTIIMYHO»/«3a4TE€HOY BBICTABIISETCS, €CIIU CpeiHee apu(METHUIECKOEe HaXOUTCs B HHTEpBaJIe
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
uHTEpBaie 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 U OTIOJIHUTEIBHON JTUTEPATYPHI, HEOOXOAMMOM 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

CagenbeB U. B., Monekynsapnas ¢puzuka u repmoanHamuka, Cankr- [lerepOypr:

https://e.lanbook.com

! Jlans, 2022 /book/187739

5 CagenbeB U. B., Mexannka. Monekynsipraas ¢pusuka, Cankr-IlerepOypr: Jlans,| https://e.lanbook.com
2021 /book/171889

3 |CagsenneB U. B., Bonnsl. Ontuka, Cankt-IletepOypr: Jlans, 2022 https://e.lanbook.com

v ) ’ ) ’ /book/187737

4 CasenbeB WM. B., Kypc o6mieir pusuku. B 3 1. Tom 2. Duekrpuuecto u| https://e.lanbook.com

mardetusm. Bomnbl. OnTuka, Cankr-IlerepOypr: Jlans, 2022 /book/185339
JonoJHUTEIbHAS JUTEPaTypa

1 [epenpman S. U., 3anumatensHas ¢pusuka. B 2 ku. Kaura 2, Mocksa: HOpaiir, | https://urait.ru/bcode/
2020 453703

, [rerames A. A., Ileficaxopuu 1O. I'., 3amaum mo ¢uszuke. MexaHuKa. http://www.iprbooksh
MornekyisipHasi (Gu3dKa W TEPMOJMHAMHUKA. DJeKTpuuecTtBo, HoBocHOUpCK:

. . . 0p.ru/91200.html

HoBocHOMPCKHiA TOCYIAPCTBEHHBINA TEXHUYECKUI YHUBepcHuTeT, 2017

3 bensikoa B. U., XKenynkoa E. A., Kykuna E. A., JleontheBa lO. H.,| http://ntb.spbgasu.ru/
3anagsoposa U. A., Jlamrok T. A., ®usuka, CII6., 2007 elib/00008/

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

5 CasenmveB M. B., Kypc obmeit ¢pusuku. B 5 1. Tom 2. DnexrpuuectBo u| https://e.lanbook.com
marHeTn3M, Cankt-IlerepOypr: Jlanp, 2022 /book/189298

Obyuaromuecs u3 ynciaa nHBaIM0B 1 mi ¢ OB3 obecnieunBaroTcs neyaTHBIMU U (W) 3JIEKTPOHHBIMU
00pa3oBaTeNbHBIMU pecypcaMu B (popMax, aAanTUPOBAHHBIX K OTPAHUYEHUSAM UX 3710POBBSI.

8.2. Ilepeyensr pecypcoB HMH(POPMAIMOHHO-TEIEKOMMYHHUKAIMOHHON ceTn «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

ANEKTPOHHBIA  pecypc  y4eOHO-METOJMYECKOW JUTePaTyphl

www.spbgasu.ru

Poccuiickast rocygapcTBeHHas OnOInoTeKa

www.rsl.ru

®denepanbHbIil  00pa30BaTENBHBIA TTOPTAT
00pa3oBaTeNbHBIM pecypcaM”

"EnquHOoe OKHO JoCTyma K

http://window.edu.ru




Hayunas snextponnas 6ubnanorexa eLIBRARY.RU

Hayunas JIEKTPOHHAS
o6ubamnoreka ELIBRARY.RU

DJIEKTPOHHO-O0MOJNOTEYHAs CUCTEMA U3ATENIhCTBA

"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. Ilepeyenp WHGMOPMALMOHHBIX TEXHOJOTHMA, HCIONb3YEMbIX MPU OCYIIECTBICHUH O0Opa30BaTEIbHOIO

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
CaezieHHs1 00 OCHAIIICHHOCTH YYE€OHBIX ayAUTOPUI U TOMEIICHHH JIJI1 CAaMOCTOSITEIbHON PaOOThI
HaumenoBanue yueOHBIX ayIUTOPUI 1 TOMEIICHUIA OcHanieHHOCTh 000PYAOBaHUEM U TEXHHUYECKUMU
JUISL CAMOCTOSITEIILHON PabOThI cpelncTBaMu O0yueHus
VYyebnass ayautopusi Uil NPOBEACHUS  3aHSATUH
JIEKIIMOHHOTO  THIA, KOMIUICKT MYJIbTUMEIUUHOTO
000pyIOBaHUS IEPCOHAIBLHBIN KOMIIBIOTE
40. VYdyeOHBIC ayAUTOpPHH JUIS  TPOBEACHHUS Py N (nep P,
s MYJIbTUMEAUHHBIA  MPOEKTOP, SKpaH, ayJAHOCHCTEMA),
JIEKIIMOHHBIX 3aHATUH 9
JIOCKa, JKpaH, KOMIIIEKT yaeOHOI Mebenu,
noakaoueHne k kommbrotepHor cetu CIIGIACY,
BEIXOJI B MHTepHeT
Kowmmrexr MYJIbTUMETUHHOTO 000pya0BaHUSA
40. VYdyeOHBIE ayAUTOpPUHM [UISI  TPOBEACHUS . Y A pyA S
o (TIepcoOHANBHBIH KOMIIBIOTED, MYJIETUMETHIHHBIN
MTPAKTUICCKIX 3aHATHH, TPYIIITOBBIX u
S MPOEKTOP, OSKpaH, ayJuOCHUCTEMa), OCKAa, KOMILIEKT
WHUBUIYaIbHBIX KOHCYJbTaIUH, TEKYLIETro

KOHTPOJIS U POMEKYTOUYHON aTTECTALINU

yueOHOW MeOemH, MOJIKII0OUeHNE K KOMIIBIOTEPHON CeTH
CIIGI'ACY., Bbixon B MHTEpHET




40. VYuyeOHble ayauTOpUM [  IPOBEACHUS
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
MaTE€MaTUYecKoro MasTHHKAa OT €ro [JIMHbl |
OmpefiefiecHue  YCKOPEHUsT  CBOOOJHOTO  MaJCHUSA:
MasTHuk

VYcraHoBKa JJi1 MCCIIEIOBAHUS 3aBUCUMOCTH IEpPHOJA
KoJe0aHU MAaTeMaTHYECKOTO MaITHUKA OT €TO JTMHBI 1
OmpejieiecHue  YCKOpEHUsT  CBOOOJHOTO  MaJIeHHUS;
YcTaHOBKa Ui OMPENENCHUsS YCKOPEHHUS CBOOOTHOTO
najieHuss 1o Tepuoay KojeOaHui MaTreMaTH4ecKOro
MasiTHUKA; YCTAaHOBKA [UIsi M3yd4eHUs (PU3UIECKOro
MasATHHKA; YCTaHOBKA JUIsl OIPEICICHUS MOMEHTa
WHEPIHUH Tella 10 TMEePUOIY KPYTHUIBHBIX KOJeOaHWM:
VYcraHoBKa i ONpelNeNeHUuss MOMEHTa HWHEpUUU
napajuieJienurnea MEeTOJAOM KpPYTHIJIBHBIX KOJICOaHMI:
YcraHoBKa 11 ONpeesieHUss MOMEHTa MHEPLIMH JTHCKa
0 TIEPUOTY KPYTHUIIBHBIX KOJICOaHUH.

VYcraHoBKa I8 M3YYEHHMS] OCHOBHOI'O  ypaBHEHUS
JUHAMUKU BpAIlaTebHOTO JABUXKEHUS C TOMOIIBIO
MasTHrKa O0epOeka

VYcraHoBka g ONpEACNICHUS MOMEHTA HMHEPLUU
MasATHHKa MakcBemna. YcTaHOBKAa UIsl ONpeneieHus
K03 (UITMEeHTa BOCCTAHOBIICHHUS CKOPOCTH TIPH YIIPYTOM
yaape. YCTaHOBKa MAiisi ompeneieHus KoddpuiueHTa
BOCCTAHOBJICHUSI CKOPOCTH TIpH  YOPYroM  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 U AIPPEKTUBHOIO JAHaMeTpa
MOJICKYJIBI ~ Ta3a. YCTaHOBKA Il OMpEeIeieHUs
KodduimeHTa BS3KOCTH  BO3[yXa KalWJUIAPHBIM
METO/JIOM. YCTaHOBKa MJisi M3MEPEHHUS YHHBEPCAIbHOU
ra3oBOM IIOCTOSHHOW. YCTaHOBKAa [JIsl ONpPENEIICHUS
OTHOUIIEHHUS TEIUIOEMKOCTEN BO3/yXa. YCTAaHOBKa IS
ONpeNeNICHUs] OTHOUIEHUS TEIIOEMKOCTEeH BO3ayXa.
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 MOITHOCTH,
BbIIETSIEMOW B LENU  TIOCTOSIHHOIO  TOKa, U
Kod(pUIlMeHTa TOJIE3HOTO JACHCTBHUS HCTOYHUKA OT
CWJIBI TOKA U OT BHEILHEro CONMPOTHUBIICHUA. Y CTaHOBKA
JUISL  UCCIICIOBAHUS  XapaKTEPUCTUK  HMCTOYHUKA
MOCTOSIHHOTO TOKa. YCTaHOBKA JI M3y4eHUs pabOThI
MOJTYTIPOBOTHUKOBOTO BBIIPSIMHUTENSL Y CTAHOBKA  JIS
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 i ONpENENeHUs YAEIbHOTO 3apsaa
JJIGKTPOHA METOJIOM MAarHeTpoHa. YCTaHOBKA IS
OLICHKH  YyJEJNbHOTO 3apsAla JJIEKTpOHa METOJOM

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

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

40. JlabopaTopust 0011el 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 JUI1 HCCIEIOBAHUS
TEMIIEPAaTyPHOIO

Hapy)KHOTO yIVIa; YCTaHOBKAa I MCCIEIOBaHUS
TEMIIEPATyPHOI'O TOJII HApPYKHOTO YIJIA, YTEIUIEHHOTO
CKOCOM;

YcranoBka JUTSL MCCIIEI0BAHMS BIIUSIHUSA
TEIUIONPOBOJHOTO  BKJIFOYEHUS Ha TEIJIO3alIUTHBIC
CBOMCTBA CTEHbl; YCTaHOBKa g HCCIEAOBaHUS
BO3/1yXOIPOHUIIAEMOCTH CTPOUTENbHBIX MAaTE€pUalOB U
KOHCTPYKIIUU; VYcranoBka JUTA OIpeICIICHUS
TEIJIOEMKOCTH  TBEPIbIX  TeJN;  YCTAHOBKA  JUIsS
ONpENEeNeHUuss  MapaMeTpoB  BIIAXKHOTO  BO3/YXa;
YcranoBka JUTSt onpeeaeHus U3MEHEHUS
Kod(uimenTa NponycKkaHus U OTPAKECHHUS COJTHEUHOU
paauanuu CTPOUTENBHBIMU MaTepHalaMH; Y CTaHOBKA
JUIl  UCCIIEIOBAaHMUSI MCKYCCTBEHHOM OCBEIIECHHOCTH
MOMEILICHUI; Y CTaHOBKA ISl MCCIIEIOBAHUS 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
«HTEpHET» M 00EcIeYeHneM J0CTyNa B SJIEKTPOHHYIO
uH(popMannoHHo-o0pa3oBarensHy0 cpeny CIIOIACY.
ITO Microsoft Windows 10,

st maBanmoB u ymn ¢ OB3 obecrnieunBaroTcs crienuaibHbIe YCIOBUS IS MTOTYYCHHsI 00pa30BaHMsI B
COOTBETCTBHUH C TPEOOBAHUSIMH HOPMATUBHO-TIPABOBBIX JOKYMEHTOB.
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