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1. Henau n 321241 0CBOEHUS IMCUMILTAHBI (MOIYJIs1)
LenstMu OCBOEHMSI TUCHUIUIUHBI SIBISIFOTCS: O3HAKOMJICHHE CTYIEHTOB C COBPEMEHHOM (hr3nuecKoit
KapTUHON MUpa, (GOPMUPOBAHUE y CTYIEHTOB €CTECTBEHHOHAYYHOI'O MUPOBO33PEHUS U COBPEMEHHOTO
(U3UYECKOTO MBIIIICHUS, 00yYCHHE TPAaMOTHOMY ITPUMEHEHHIO MOJ0KEeHUN (PyHIaMEeHTaIbHON (PU3HKH K
HAyYHOMY aHAJIM3y CUTYallUui, C KOTOPBIMH CIIEHUAINCTY MPUAETCS CTAIKUBATHCS MTPU CO3JaHUH HOBBIX

TEXHOJIOTUH.

B PE3YIbTATC OCBOCHUA AUCHHUILIIMHBL «Du3ukay CTYACHT OOJIKCH U3YUYHUTH (1)I/I3I/I‘IGCKI/Ie SABJICHUSA U
3aKOHBI ITPUPOJABI, I'PAHUIBI UX IPUMCHUMOCTH, IPUMCHCHHUEC 3aKOHOB B BayKHEHIITHX MPAKTUYICCKUX
IMPUITOKECHUAX ; IIOSBHAKOMUTHECA C OCHOBHBIMHA (bHSI/I‘IeCKI/IMI/I BCJIIMYMHaMHU, 3HATh UX OIMPEACIICHUC, CMBICII,
CIIOCOOBI U CAWHNIBI USMEPCHMS, 3HATh HA3HAUYCHUC U IIPHUHIMIIbI HeﬁCTBHH BayKHEHIITHX (bHSI/I‘IeCKI/IX

puOOpPOB.

3ajauaMu OCBOEHUS TUCHUILIIMHBI SIBJISIOTCS:
* U3y4YCHHE OCHOBHBIX (DH3UYECKUX SBICHHM, OBIacHIE (PYHIAMEHTATbHBIMU ITOHSATUSIMH,
3aKOHAMH U TEOPHUSIMH KJIACCUYCCKON U COBPEMEHHOU (PH3UKH, a TAK:KE METOJaMHU (PU3UIECKOTO

HCCIICIOBAHMS;

¢ OBJIaJICHUC ITpUCMaMU U MCTOAaMM PCHICHHA KOHKPCTHBIX 3a/1a4 U3 Pa3JIMYHbIX obOnacreit

¢buzuky;

* 03HaKOMJICHHE C COBPEMEHHOM M3MEpPUTENBHON anmnapaTypoi, GopMUPOBaHHE HABBIKOB
poBeJeHUS (PUZNYECKOTO SKCIIEPUMEHTA, YMEHHE BBIIETSATH KOHKPETHOE (PU3NYECKOE COJIepIKaHue B
MPUKIAIHBIX 3a7a4ax Oyayiien cueruaibHOCTH;

* U3y4YCHHE UCTOPUU PA3BUTHUS HUBKKH.

2. [lepeyeHb MIIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHsI M0 JUCHUIINHE (MOYJII0), COOTHECEHHBIX C
HHIMKATOPAMH J0CTUKEHHS] KOMIIeTeHIIU

KOI[ 1 HAMMCHOBAHUC
KOMIICTCHLIN

KOI[ 1 HAMMCHOBAHUC
HHAWKAaTOpa JOCTUKCHUA
KOMIICTCHIIN

[Tnanupyemble pe3ynabTaThl 00yYEHHS 10
JTUCIUILINHE, 00eCTIeunBaloIne TOCTIKEHNE
IUTaHUPYEeMBbIX pe3ynbraToB ocBoeHus OITOII

OIIK-1 CnocobeHn pemiath
3a/1a4u POPECCHOHATILHON
NeSITeTIHbHOCTH HAa OCHOBE
UCTIOJTb30BaHUS
TCOPCTUUCCKHUX U
MMPAKTUYCCKUX OCHOB
€CTECTBCHHbBIX U
TCXHUYCCKHX HAYK, a
TaKXX€ MaTECMAaTHUYCECKOT'O
amrmapara

OIIK-1.1 BeisBnsier u
KJIacCUpUIUpYyeT pusndeckue
¥ XUMHYECKHE TTPOLIECCHI,
IpOTEKaoIne Ha 00bEKTE
npodecCHOHATIbHON
JeSITeTbHOCTH

3HaeT
OCHOBHBIE  3aKOHBI (M3UKH W  METOJBI
(UBUYECKUX UCCTEI0OBaHUI

ymeet

HCII0JIb30BaTh (bu3MKO-MaTEeMaTHIECKU I
anmnapar JUISE pelieHus npooiiem,

BO3HUKAIOIIUX B X0JA€ NpodheccuoHaIbHOM
JIeTAIbHOCTH

BJajaeeT
METOJaMHU MaTeMaTHU4ICCKOIo aHajJm3a n
MOACIINPOBAHUA, TCOPECTUUCCKOTI'O )51

OKCIICPUMCHTAJIIBHOT'O UCCIICAOBAHMUA

OIIK-1 CniocobeH pemiaTh
3aa4u npodeccuoHAIBHON
NESITEIbHOCTH Ha OCHOBE
UCTIONTb30BaHUS
TEOPETUYECKHUX U
MPAKTUYECKUX OCHOB
€CTECTBEHHBIX U
TEXHUUYECKUX HaYK, a
Tak)Ke MaTeMaTUYECKOTO
amrmapara

OIIK-1.11 Onpenensier
XapaKTePUCTUKHU MPOIIECCOB
pacmpeneneHus,
npeoOpa3oBaHus U
UCTIONIb30BAHUS DIIEKTPUIECKON
DHEPTUH B dJIEKTPUUECKUX
HEeTsX

3HaeT
3aKOHBbI (1)I/I3I/IKI/I IpouecCCOB pacupeaACICHHA,
Hp606pa3OBaHI/I}I u HCIIOJIBb30BaHUA

BHCKTpH‘{CCKOﬁ OHCPIruM B OJIICKTPUYCCKHX
OCIIAX

yMmeeT
NPUMEHSITh B TPOLECCH  Paclpe/esiCHus,
npeoOpa3oBaHus u UCIIOJIb30BaHUS

DIIEKTPUYCCKOM DHEPrUUM B  DJIEKTPUUYCCKUX
LETAX

BJIajeeT

HaBBIKAMH oInpeaeacHuUs bu3nyecKux
XapaKTEPUCTHK B AJICKTPHUUCCKUX TICTISIX




OIIK-1 CnocobeH pemiath
3aa4u npodeccuoHATBHON
NESITEIIbHOCTH Ha OCHOBE
UCTIOJTb30BaHUS
TEOPETUICCKHUX U
MPAKTUYECKUX OCHOB
€CTECTBCHHBIX U
TEXHUYECKHUX HAYK, a
TaK)Ke MaTEeMaTHYECKOTO
ammapara

OIIK-1.2 Onpenensier
XapaKTePUCTUKU (PU3HUECKOTO
npoiiecca (SIBJICHHUS),
XapaKTepHOTO ISl 00BEKTOB
podeCCHOHAIBHOM
NESITEIIbHOCTH, Ha OCHOBE
TEOPETUIECKOTO
(3KCTIEPUMEHTATIBHOTO)
WCCIICIOBAHHUS

3HaeT
KOJTMYECTBECHHBIC u KauyeCTBCHHBIC
XapaKTePUCTHKH  (U3UYECKUX  SBJICHUH,
MIPOIIECCOB U O0OBEKTOB
yMmeet

UCIIOJIb30BATh
KOJTMYECTBECHHBIC
XapaKTePUCTHKU 00bEKTa

BJajeeT

METOJIaMU OTPEJCIICHUs KOJIWYSCTBCHHBIX H
KAUECTBCHHBIX XaPaKTEPUCTHK (PUIUIECKOTO
nporiecca

Ka4C€CTBCHHBIC u
busnueckue

OIIK-1 Cnocob6eH pemiath
3a7a4u Mpo(ecCHOHATBHOM
JeSITeIbHOCTH HA OCHOBE
UCTIOJIb30BaHUS
TEOPETUYCCKHUX U
NPaKTUYECKUX OCHOB
€CTECTBEHHBIX U
TEXHUYECKUX HayK, a
TaKXe MaTeMaTHYECKOTO
amrmapara

OIIK-1.4 IIpeacraBnser
0a30BbIE IS
npodecCHOHATBHON chephl
buznyecKkue 1 XUMHUYECKHe
MIPOLIECCHI U SIBJICHUSI B BUJIE
MaTeMaTH4YECKOT0(1X)
ypaBHeHUs(1)

3HaeT

0a30BbIC JUTS po¢eCCHOHATBHON
NESTeTbHOCTH  (DU3WYECKHE  TIPOIECCHl |
SIBIICHHSI

ymeeT

00OCHOBBIBATh T'PaHUIIBl MPUMEHUMOCTH H
HayaJbHbIC  YCJIOBUS  JUIA  Pa3IMYHBIX
(U3NYECKUX TIPOIIECCOB

BJajieeT

CIIOCOOHOCTBIO  ONHCHIBATh  (PU3HUECKHUE

SABJICHUSI MAaTCMAaTUYCCKUMU YPABHCHUSMMU.

OIIK-1 CnocobeH pemiath
3a71a4u IpoPeCcCHOHATBHOMN
NeSITeIbHOCTH HAa OCHOBE
UCIIOJIb30BaHUS
TEOPETUYCCKHUX U
MPAKTUYECKUX OCHOB
€CTECTBEHHBIX U
TEXHHUYECKUX HayK, a
TaK)Ke MaTeMaTUYECKOT0
amrmapara

OIIK-1.5 Beibupaet 6a3zoBbie
bu3nvecKue 1 XUMHUYECKHIE
3aKOHBI JIJISl PEIICHUS 3a/1a4
npoeCCUuOHATBLHON
JeSITeIIbHOCTH

3HaeT
dyHIaMeHTallbHbIe  (U3UYECKHUE  3aKOHBI,
OIKCHIBAOIINE TIPOIIECCHI U SIBIICHUS

ymeeT

BHIOPATh ISt peleHus 3a1a4
npodeccnoHaNbHOMI JesITeNbHOCTU
COOTBETCTBYMOIIKE (hYHIaMEHTANIbHbIE 3aKOHBI
buzuku

BJajJeeT

CITOCOOHOCTBIO OnpcaACiINTb CTCIICHDb CBOEH
06pa3OBaHHOCTI/I B TaHHOM BOIIpOCE

VK-1 Cnocoben
OCYIIECTBIISATH ITOUCK,
KPUTHYECKHUM aHAJIN3 U
CHHTE3 HHpOopMaluHy,
IPUMEHSTh CUCTEMHBIN
MOJIXOJ AJIsl PELICHUS
MIOCTaBJIEHHBIX 3a7a4

VYK-1.1 OcymectBiusier
CHCTEMHO-CTPYKTYPHBIH BEIOOp
MH(OPMAaLIMOHHBIX PECYPCOB (B
TOM 4ucIe B U(POBOH cpefe)
JUTSL TIOUCKA UHPOPMAITUH B
COOTBETCTBUU C OCTaBJIECHHON
3aza4yen

3HaeT

MCTOYHUKH MOMCKa UHPOpMaLUH

ymeer

HaXoAuTh MH(OPMAIMI0O B HUCTOYHUKAX B
COOTBETCTBUU C IIOCTaBJICHHOM 3a/1a4eil
BJaJeeT

HaBbIKaMU IIOUCKA MHGOPMALIMOHHBIX
pecypcoB AJis orcka HHpopMauu

3. Yka3zanue MecTa JUCHUILIMHBI (MOAYJIA) B CTPYKTYpe 00pa3oBaTeibHOH IPOrpaMMbl
JlanHast tuciuIuivHa (MOyJb) BKItoUeHa B biok «Jlucuumnuael, Moaynn» b1.0.12 ocHOBHOIA
npodeccuonanbHOi 00pazoBarenbHOM Tporpammsel 08.03.01 CTpoUTEIBCTBO U OTHOCHTCS K 00S13aTEIIbHOM

qacTu y‘-ICGHOl"O IIJ1aHa.




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

MexaHnka

1. Kunemartuka: MEXaHMYECKOE JIBUIKEHUE, ITyTh, IEPEMEILIEHUE, CKOPOCTh, YCKOPEHHE.
PaBHOMEpHOE U paBHONIEPEMEHHOE JBUKEHUE.

2. lunamuka: [1epBroiit 3akon HetoTona. MHepumanbHbie cucTeMbl oTcueTa. BTopoii 3akon
Hrorotona, macca, cuna. Tperuii 3akoH HetoToHa. 3akoH BceMupHoro tsarotreHus. 3akoH ['yka. UmMmysc.
3aKoH coxpaHeHus1 uMITyjibca. Knnernueckast 1 moTeHUUaNbHast SHEPTHsl. 3aKOH COXPAaHEHUs SHEPTHU B
Mexanuke. PaboTra, MOIIHOCTE.

MonekynsipHasi pusuka. TerioBbIe sBICHUS.

1. OcHOBBI MOJIEKYJIIpHO-KUHETUUECKOU Teopur. OcHoBHOE ypaBHeHre MKT.

2. YpaBHEHHE COCTOSIHUS HICATHHOTO ra3a. ["7a30BbIe 3aKOHBI.

3. [epBolii 3ak0H TepMoaMHAMUKH. PaboTa mpu n3amMeHeHnn oobema raza. BHyTpeHHsIs SHeprus
uaeanbHoro rasza. [[puMeHenue nepBoro 3ak0Ha TEPMOJUHAMUKH ISl U3OTPOIIECCOB -

Amunabarnyeckuit mporecc. CUIOBBIC MAIIMHBI, K.II.JI. TEIUIOBOW MAIIHHEI.

4. I3aMeHeHne arperaTHOr0 COCTOSIHUS BellecTBa (IJIaBJICHUE, TapooOpa3oBaHne, KOHACHCAIIHS).

DJIeKTpOCTaTHKa

1. DnexTpuyeckue 3apsapl. 3aKOH UX coxpaHeHus. 3akoH Kymnona. HanmpsbkeHHOCTH
ANEKTPOCTaTUUECKOro 1mossi. CUoBbie TUHUU T0JIA. [IpuHIKIT Cyneprio3uInu moJieH.

2. Pabora 1o nepemMeIneHuo MeKTPUISCKOro 3apsia B aiekTpudeckom mnoiie. [lorenmuman.
Pa3HocTh noteHunanos.

3. DnekTpoeMkocTb. KoHIeHCaTOPhl. DIEKTPOEMKOCTh INIOCKOTO KOHJEHCATOpa. DHEPrus
3JIEKTPUYECKOTO MOJISI KOHJIEHCATopa.

3aKOHBI MOCTOSIHHOT'O TOKA.

1. Cuna Toka. ConporuBieHue. 3akoH OMa JjIsl ydacTKa Leu.

2. DnekTpoaBUKyIlas cuia. 3akoH OMa 1Jig 3aMKHYTOM 11eMH.

3. Pabora u MmomHoCTh TOoKa. 3akoH J[xoymsa-JIeHna.

MarnuTtHO€e nojue. NeKTPOMarHuTHasE UHAYKIIHSL.

1. MarnutHoe none. Maaykuus marautHoro noist. Cuna Ammepa.

2. JIBMmKeHue 3apsHKeHHBIX YacThIl B MarHUTHOM mosie. Cuna JlopeHia.

3. MarHuTHbII NOTOK. 3aKOH 3JIEKTPOMArHUTHON MHAYKIMU. CaMOMHAYKIUS. DHEPIHsl MArHUTHOTO
MOJISL.

MexaHuueckre U JIeKTPOMarHUTHBIE KOJIeOaHMUs.

1. F'apmonnueckoe konebanune. Matremarnyeckuit MasTHUK. [Ipy>KHHHBIN MasTHHK.

2. Bonnbl. YpaBHeHue BoJHbL. J[JIMHA BOJIHBI, 3BYKOBBIE BOJIHBI.

3. KonebaTenbHbIi KOHTYp. DJIEKTPOMArHUTHBIE KOJIEOAHUS, UX MEPHOJ. DIEKTPOMArHUTHBIC
BOJIHBI.

Onruka.

1. 3akoHBI OTpaxkeHus U pesioMieHus cBera. [lonHoe BHyTpeHHEe  OTpakKeHHE CBETa.

2. JIunzsel. [Toctpoenue nzobpaxenus B TuH3ax. GopMyia JIUH3HL.

3. ducnepcus ceeta. UuTepdepenius u nudpakiiys CBETOBBIX BOJH.

KBantoBas  ¢usuka.

1. ®oroaddexr. YpaBaenue DiinmreitHa 1ig Gotodrddexra. PoToHBL. DHEPTHs, Macca, UMITYIbC
dortoHa.

2. CtpoeHue aToma

No Kona n HamMeHOBaHME HHIUKATOPA
[Tocnenyromuye TUCHUIITMHBI
n/m JIOCTHIKEHHUS KOMITETCHIINHA
OIIK-3.6, OIIK-3.7, OIIK-4.2, OIIK

1 |Crpourensnas pusnka -6.1

OIIK-1.1, OIIK-1.2, OIIK-1.4, OIIK

2 |MexaHHKa )KUIKOCTH U ra3a -1.5, OTIK-1.7, OTTK-3.2

3 | CrpourenpHas MexaHUKa OIIK-6.10, OIIK-6.11




DJNEeKTPOTEXHUKA U 3JEKTPOCHAOKEHHE

OIIK-1.11, OIIK-4.2, OIIK-6.13

[ToaroroBka Kk nmpoueaype 3alMThl U 3alUTa BBITYCKHOM

KBATM(UKAITMOHHON PabOThI

VK-1.1, YK-1.2, VK-1.3, VK-1.4,
VK-1.5, VK-1.6, YK-2.1, VK-2.2,
VK-2.3, VK-2.4, VK-3.1, VK-3.2,
VK-3.3, YK-3.4, YK-3.5, VK-3.6,
VK-4.1, YK-4.2, VK-4.3, VK-4.4,
VK-5.1, YK-5.2, YK-5.3, VK-6.1,
VK-6.2, YK-6.3, YK-6.4, VK-6.5,
VK-7.1, YK-7.2, YK-7.3, VK-7.4,
VK-8.1, VK-8.2, YK-8.3, VK-8.4,
VK-9.1, YK-9.2, VK-9.3, VK-9.4,
VK-9.5, YK-10.1, VK-10.2, YK-10.3,
OIIK-1.1, OTIK-1.2, OTTK-1.3, OTIK-
1.4, OTIK-1.5, OTIK-1.6, OTTK-1.7,
OIIK-1.8, OTIK-1.9, OITK-1.10,
OIIK-1.11, OIIK-2.1, OTIK-2.2, OTTK
-2.3, OIIK-3.1, OIIK-3.2, OIK-3.3,
OI1K-3.4, OTIK-3.5, OITK-3.6, OTIK-
3.7, OTIK-3.8, OITK-3.9, OTK-4.1,
OIIK-4.2, OTIK-4.3, OTTK-4.4, OTIK-
5.1, OTIK-5.2, OTIK-5.3, OTIK-5.4,
OIIK-5.5, OTIK-5.6, OITK-5.7, OTIK-
5.8, OTIK-5.9, OIIK-5.10, OTTK-6.1,
OI1K-6.2, OTIK-6.3, OITK-6.4, OTIK-
6.5, OTIK-6.6, OTTK-6.7, OTIK-6.8,
OI1K-6.9, OTIK-6.10, OTIK-6.11,
OITK-6.12, OTIK-6.13, OTTK-6.14,
OI1K-6.15, OTIK-6.16, OTIK-7.1,
OIIK-7.2, OTIK-7.3, OIIK-7.4, OTIK-
7.5, OTIK-7.6, OTTK-7.7, OTIK-8.1,
OIIK-8.2, OTIK-8.3, OITK-8.4, OTIK-
9.1, OTK-9.2, OITK-9.3, OTK-9.4,
OI1K-9.5, OTIK-9.6, OITK-10.1,
OIIK-10.2, OTIK-10.3, OTTK-10.4,
OITK-10.5, TTK-1.1, TIK-1.2, TIK-1.3,
TIK-1.4, TIK-1.5, TIK-1.6, TTK-1.7,
TK-2.1, TIK-2.2, TIK-2.3, TTK-2.4,
MK-2.5, TIK-2.6, TTIK-2.7, TIK-3.1,
MK-3.2, TIK-3.3, TIK-3.4, TTK-3.5,
TK-3.6, TIK-4.1, TTIK-4.2, TIK-4.3,
MK-4.4, TIK-5.1, TTIK-5.2, TIK-5.3,
K-6.1, TIK-6.2, TTIK-6.3, TIK-7.1,
TK-7.2, TIK-8.1, TIK-8.2, TTK-8.3,
TIK-8.4, TIK-8.5, TIK-8.6, ITK-8.7,
TK-8.8, TIK-8.9, TIK-9.1, ITK-9.2,
TK-9.3, TIK-9.4, TIK-9.5, TTK-10.1,
TIK-10.2, TIK-10.3, TTK-10.4, TTK-
10.5, TIK-11.1, TIK-11.2, TTK-11.3,
TK-11.4, TIK-11.5, TIK-12.1, TIK-
12.2, TIK-12.3, TIK-12.4, TIK(ID)-1.1,
TTK(LD)-1.2, TIK(ID)-1.3, TIK(I])-1.4,
TIK(LD)-1.5

TexHuueckas MeXaHUKa

OIIK-1.4, OIIK-1.5

OCHOBEI BOJOCHA0KEHUS ¥ BOJOOTBEICHHUS

OIIK-6.1, OIIK-6.2, OIIK-6.4, OIIK
-6.9, OIIK-6.13, OIIK-4.2




8 |Comnporusnenue MaTepuanoB

OIIK-3.2

9 |MexaHuKa TpyHTOB

OIIK-3.1, OIIK-3.2, OIIK-6.8, OIIK
-6.10, OIIK-6.12

4. O0beM QUCHUNIMHBI (MOAYJISA) B 32a4€THBIX eIMHULAX C YKa3aHHEM KOJMYeCTBA aKaJeMUYeCKUX
4acoB, BbIIEJEHHBIX HA KOHTAKTHYIO Pa0oTy 00y4Yaloluxcs ¢ npenojaBaresieM (10 BUAaM y4yeOHbIX
3aHATHH) M HA CAMOCTOSITEIbHYIO PA00Ty 00yUYaK0IIUXCS

Cemectp
W3 Hux yacel Ha
Bun yuebnoii paboTs! Beero MIPAKTUYECKYIO
4acoB 1 2
TIOATOTOBKY

KoHTakTHas padora 112 48 64
Jleximonnsie 3ansatus (JIek) 48 0 16 32
Jlaboparopusie 3anstus (J1ad) 32 0 16 16
IIpaktuueckue 3ausatus (IIp) 32 0 16 16
Hnasi KOHTaKTHas pa6oTa, B TOM YHCJIE: 0,25 0,25
KOHCYJIbTAIIUU 10 KYPCOBOM paboTe (IIPOEKTY),
KOHTpOJIbHBIM pabotam (PI'P)
KOHTaKTHas padoTa Ha aTTeCTAIMIO (cl1adya 3adera,
3a4eTa ¢ OICHKOM; 3aIuTa KypCOBOM pabOThHI
(mpoexkTa); cnaya KOHTpONBHBIX pabdot (PI'P))
KOHTaKTHas padoTa Ha aTTECTAIMIO B CECCHIO 0.25 025
(KOHCYIBbTaIHA TTepea SK3aMEHOM H cliadya ' '
Yacbl HA KOHTPOJIb 30,75 4 26,75
CamocrositesbHast padora (CP) 109 56 53
O061masi TpyA0eMKOCTh TUCHUILIMHBI (MOYJINA)

qacel: | 252 108 144

3a4YeTHbIe eAMHHUIIbI: I 3 4

5. Copep:xkanme IMCHUIIMHBI (MOAYJIfA), CTPYKTYPHPOBAHHOE MO pa3jesiaM (TeMaM) ¢ YKa3aHueM

OTBEJCHHOI0 HA HUX KOJMYeCTBA aKaJeMHUYeCKUX YaCOB U BU/I0B YU4eOHBIX 3aHATHI
5.1. TemaTrueckuii MiIaH JUCIUILIAHBI (MOJTYIS)

Konrakthas pabora (1o yueOHbIM
3aHATHAM), Jac. Kon
WHAUKATOPD
& a
g | Jexuum I13 JIP Bcero,
Ne Pasenbl AUCIMIUIHHBI g CP qac, | ROCTIKEHH
[0} .
@) U3 HUX U3 HUX U3 HUX !
Ha Ha Ha KOMIICTCHI]
TpaKTH- TpaKTH- TpaKTH-
BCETO 4ecKyIo BCETO 4eCKyI0 BCETO 4eCKyI0 nn
HOATro- TOATro- TOATro-
TOBKY TOBKY TOBKY
1. |1 paznen. duszndeckre OCHOBBI
MEXaHUKU
OIIK-1.1,
OIIK-1.2,
11 KunemaTnka nocrynaresibHOro 1| 2 2 5 6 12 OIIK-1.4
" |1 BpamarenbHOTO JBHKEHUS o
OIIK-1.5,
YK-1.1
YK-1.1,
OIIK-1.1,
12 JlnHaMpuKa nocTynaTesbHOrO U 11| 2 2 5 6 12 OIIK-1.4
""" | BpamarenbHOTO ABHKCHUS .
patt A OTIK-1.5,
OIIK-1.2




YK-1.1,

OIIK-1.1,
1.3. | PaboTa, MOIIIHOCTH ¥ SHEPTHSI. 6 12 OIIK-1.4,
OIIK-1.5,
OIIK-1.2
VK-1.1,
M OIIK-1.1,
14, €XaHUKa BpalaTeJIbHOTO 6 13 OIK-1.4
JBWKEHUS TBEPJIOTO Tela. OITK-15
OIIK-1.2
YK-1.1,
OIIK-1.1,
1.5. | Dusuka xosiebaHuii U BOJIH. 6 11 OIIK-1.4,
OIIK-1.5,
OIlK-1.2
2. |2 paznen. MonekynsipHas
¢bu3nKa 1 TEPMOANHAMUKA
VK-1.1,
0 i OIIK-1.1,
9 1. |OcHoBEI MONEKyIAPHO 6 13 OIK-1.4
KHHETHYECKON TEOpUH OITK-15
OIIK-1.2
VK-1.1,
OIIK-1.1,
2.2. | OCHOBBI TEPMOJIMHAMUKH 6 12 OIIK-1.4,
OIIK-1.5,
OIIK-1.2
YK-1.1,
Craructuueckas ¢pusnka OINK-1.1,
2.3. ’ 14 19 OIIK-1.4,
SIBneHus nepeHoca. OIK-15
OIIK-1.2
3. |3 pa3aen. Kontpoins
VK-1.1,
OIIK-1.1,
3.1. [3auer 4 835:12’
OIIK-1.5,
OIIK-1.11
4. |4 pazzaen. DNeKTpUYeCTBO U
MarHeTn3M
VK-1.1,
DNEeKTpOCTaTHKA. OIIK-1.1,
4.1. | DneKTpudecKoe noje B 2 7 OIIK-1.4,
BaKyyMe. OIIK-1.5,
OIIK-1.2
VK-1.1,
OIIK-1.1,
DnekrpocTtaTuka. [IpoBoTHUKH OITK-1.2
4.2. | ¥ TUPJICKTPUKHU B 2 OHK-lI 4’
AIEKTPUUYECKOM TIOJIE. OHK-lI 5’

OIIK-1.11




4.3.

ITocTOSHHEIN TOK
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VK-1.1,
OIIK-1.1,
OIIK-1.4,
OIIK-1.5,

OIIK-
1.11,
OIIK-1.2

4.4,

MarHuTHOE 1oJIe B BaKyyMe.

YK-1.1,
OIIK-1.1,
OIIK-1.4,
OIIK-1.5,
OIlK-1.2

4.5.

JlelicTBME MarHUTHOTO TTOJIS Ha
JBHKYILHAECS 3apA/Ibl U TOKH.

YK-1.1,
OIIK-1.1,
OIIK-1.4,
OIIK-1.5,
OIIK-1.2

4.6.

MarauTtHsle CBOUCTBA
BEIIECTBA.

VYK-1.1,
OIIK-1.1,
OIIK-1.2,
OIIK-1.4,
OIIK-1.5

4.7.

3JI€KTpOMaI‘HI/ITHa$I HHAYKOUA

YK-1.1,
OIIK-1.1,
OIIK-1.2,
OIIK-1.4,

OIIK-
1.11,
OIIK-1.5

4.8.

OcHoBbl TEOpHH MakcBesa
U1 BIIEKTPOMArHUTHOTO TTOJISI

YK-1.1,
OIIK-1.1,
OIIK-1.4,
OIIK-1.5,
OIlK-1.2

5 paznen. BonHoBas onTuka

5.1.

WuTepdepennus ceera

YK-1.1,
OIIK-1.1,
OIIK-1.4,
OIIK-1.5,
OIlK-1.2

5.2.

Hudpaxius ceera

YK-1.1,
OIIK-1.1,
OIIK-1.4,
OIIK-1.5,
OIIK-1.2

5.3.

HOJ’IHpI/IBaI_[I/IH CBCTa

YK-1.1,
OIIK-1.1,
OIIK-1.4,
OIIK-1.5,
OIIK-1.2

6 pazzen. DIeMEHTHI
KBaHTOBOHN (PM3MKH aTOMOB U
MOJICKYT




YK-1.1,
TenaoBoe U3IydeHUE U €T0 OIK-1.1,
6.1. i 1 2 4 | 9 |OmK-14,
3aKOHBI OITK-1.5
OIIK-1.2
YK-1.1,
KBanToBas npupoga OINK-1.1,
6.2. PHPOA 2 4 | 8 |OMmK-12
U3ITyYCHHUSI. OITK-1.4
OIIK-1.5
YK-1.1,
IImanerapuast Moaens aToMa OINK-1.1,
6.3, P A 2 2 4 | 10 |OIK-14,
Bopa-Pezephopaa OIK-15
OIIK-1.2
YK-1.1,
DJIeEMEHTEI KBAHTOBOH OIIK-1.1,
6.4. | MexaHUKH. YpaBHCHHUE 6 8 OI1IK-1.4,
[lIpenunrepa OIIK-1.5,
OIIK-1.2
YK-1.1,
OIIK-1.1,
6.5. | DneMeHTHI siaepHON (PU3UKK 1 2 5 OI1IK-1.4,
OIIK-1.5,
OIIK-1.2
7. |7 paznen. Kontpoin
YK-1.1,
OIlK-1.1,
OIlK-1.2,
7.1. | Ox3ameH. 27 OIK-1.4
OIIK-1.5,
OIlK-1.11
5.1. Jlekuuun
Ne | HaumenoBanue paszaena N
. HaumeHoBaHMe U KpaTKO€e co/iep KaHue JTeKIUi
pasn Y TEMBI JICKITUI
KuHeMaTnka mocTynarebHOTO ¥ BPAaIaTeIbHOTO JIBUKCHUS
[Mpeamet kunematuku. Cucremsl orcuéra. CriocoObl 3a/1aHUsT IBHXKCHUS
Kunemaruka MaTepuatbHON Touku. CpeTHIe, MTHOBEHHBIE CKOPOCTH U YCKOPEHHUSL.
1 | WOCTYMATeIBRHOTO M | HopmaneHoe M TaHTeHIMANIbHOE ycKopeHus. Kinaccudukamus asuxeHuii
BpaaTeIbHOrO MaTepuatbHON Touku. Kunemarnka aGconoTHo TBEpa0ro Tena. Ceasb
ABHXCHIA MEK/y IMHENHBIMU U YIIIOBBIMM XapPaKTEPUCTUKAMHM TEJIA TIPU €TO
BpaIllcHUH.
JlnHaMuKa TIOCTYIATEIFHOTO W BPAIaTeIbHOTO JBUKCHHUS
OCHOBHOE ypaBHEHUE TMHAMUKH ITOCTYIATEIILHOTO JIBFKCHUS.
Huramuxa [Ipeo6pazoBanus ["anunes. MexaHnuecKuil MPUHIIAI OTHOCUTENIbHOCTH.
2 MOCTYHATCIABHOTO M | Cyerema MaTepuanbHEIX TOUEK. 3aKOH COXpaHEHHs UMIynbca. LleHTp
BpallaTC/IbHOTO Macc. YpaBHEHHE IBUKEHHUS [IEHTpa Macc. [[BrkeHue Tena nmepeMeHHon
ABIGKCHHA Macchl. ['paButanmonHoe nosue 3emiu. J[BUKeHUE Tell B TPaBUTALlMOHHOM
nosie 3emin. HeBecomocts. Cuia TpeHUs U yIpyrocTu
PaGoTa, MOIITHOCTH | SHEPTHS.
3 PaGota, MOIIHOCTb ¥ | PaGoTa nocTOSHHOM 1 nepeMeHHo# cuibl. MomHocTs. Kunetnueckas
SHCEPTHA. sHeprus. Teopema 00 U3BMEHEHUN KUHETHYECKOW SHEPTHH.




KoHcepBaTuBHbIE U HEKOHCEpBATUBHBIC CUJIbL. [loTeHIIMANbHAS SHEPTHSL.
CBsi3b MEXy CWJION U SHEPTUel MoTeHuaIbHoro noist. [IpumMepsr
HaXO0XJAEHUS OTCHIMAJIbHON SHEPTUU.

3aKOH COXpaHEHUsI MEXaHUYECKON IHEPTHUH.

Mexanuka
BpalaTeaIbHOTO
JIBUKEHUS TBEPJIOTO
Tena.

Mexanuka BpalaTeabHOIO JIBUKEHUS TBEPAOrO TENa.

JlvHamMuKa noCTynaTeabHOro IBUKEHUS TBEPAOrO Teaa. MomMeHT
uMItysbca. MoMeHT cuiibl.  OCHOBHOE ypaBHEHUE JMHAMUKH
BpAILATEIbHOTO ABUKECHUS

OTHOCHUTEJIbHO TOYKH. 3aKOH COXPAaHEHUS MOMEHTA UMITyJIbca. MOMEHT
unepuuu. Teopema [l teiinepa. [IpaBuno agautuBHOCTH. OCHOBHOE
YpaBHEHUE JUHAMUKH BPALIaTEIbHOIO IBUKEHUSI OTHOCUTEIBHO
HETOJIBMKHOM ocH. Pacuér MOMeHTOB nHepuun. Kunetnueckas sHeprus
Bpalaroerocs reia. Pabora cuibl npu BpaieH!u Tel

dusuka koiedanmii u
BOJIH.

®du3znka koaebaHuil U BOJTH

CB00OOHBIC TAPMOHHYCCKHUE KOJICOAHHS M UX XapaKTepUCTHKU. ClI0KCHHE
OJIMHAKOBO HAIPABJICHHBIX U B3aUMHOIIEPIICHIUKYIISIPHBIX
rapMOHHMYCCKHX KojieOanui. JluddepeHimaibrHoe ypaBHEHHE
TapMOHHMYECKHUX KOJIEOAHUM U €ro pelieHne. DHEPrus rapMOHHYECKUX
konebanuii. [IpocTeie KonedaTeIpbHbIe CUCTEMBI (IIPYKUHHBIM,
MaTeMaTUYeCKUl U (PU3NIECKUA MAsSTHHUKH). 3aTyXaloIlIne
rapMoHu4Yeckue kojebanus. Koaddunuent saryxanus u
norapuMUYECKUN JEKPEMEHT 3aTyXaHus. BIHYXICHHBIE KOJICOAHMSI.
Pesonanc. Pacipocrpanenue konebanuii B ypyroiu cpeie. Y paBHEHUE
MJI0CKOM BOJIHBL. BosiHOBOE ypaBHeHHe. BoiIHOBOM mepeHOC SHEPTUU U
€ro XapaKTEePUCTUKHU: IMOTOK, TUIOTHOCTh MIOTOKA, MHTEHCUBHOCTH. DazoBas
Y TPYNIOBasi CKOPOCTH BOJH. HTEepdepenHus ynpyrux BoiaH. Ctosune
BOJIHBI.

OCHOBBI MOJIEKYJISIPHO-
KHMHETHYECKOU TEeOpUH

OCHOBBI MOJICKYJISIPHO-KUHETUYECKON TEOPHUH.

CratucTuyeckuii 1 TepMOAMHAMMYECKUN METO/IbI UccieqoBaHusl. Macca u
pa3mep Monekyn. TepmoanHamudeckas cucreMa. Temmeparypa.
WneansHsriii ras. 3akon boins-Mapuorra. 3akon ['eli-Jltoccaka, 3akoH
[apinsa. 3akoH ABorajapo. YpaBHEHHE COCTOSIHUS MJ1€albHOIO rasa.
OcHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU UCATHHBIX
ra3oB. CpeqHsisl KBaJlpaTUUHasi CKOPOCTh MOJIEKYJI HAECaIbHOTO raza. 3aKoH
BonbiiMana o paBHOMEPHOM paclpeeIeHUH SHEPTUH 110 CTETEHAM
CBO0OO/IBI (3aKOH paBHOpactpeenenus). 3akon [JanpTona. YpaBHenue Ban
-nep-Baanbsca

OCHOBBI TEPMOJUHAMUKHI

BuyTpennsis sHeprusi. PaboTa uneanbHOro ra3a npu n3MeHeHUH 00bEMa.
Pabora rasa B uzomnpoiueccax. [lepoe Hauano TepMOIUHAMUKY.
[IpuMeHeHue nepBOro Hayajla TEPMOJIMHAMUKHU K U30IPOLIECCaM.
Tennoémkocts. Annabatudeckuii mpoiece, ypaBHeHUE, KO3)PHUIHEHT

OCHOBBI [Tyaccona. Kpyrosoii nporecc (uuk:i). KITJ[ nukna. Bropoe nauano
TepPMOLHHAMHUKH TepMoauHamMuKu. [loHsTHE 00 0OpPaTUMBIX U HEOOPATUMBIX MPOIECCAX.
Huxkn Kapno. KITJ[ uukna Kapuo. HepaBenctso Knaysuyca. DuTpomnus.
V3MeHeHne YHTPONHHU TP U30IIpolieccax ¢ UAeaTbHbIM ra3oM. T-S-
nuarpamma. JlokazarenscTBO Teopembl Kapno. TepmonnnamMuueckas
BEPOSATHOCTH COCTOSIHUS CUCTEMBI (CTaTUCTUUECKH Bec). TpeThe Hauano
TepMoanHamMuKH. Teopema HepHcra.
Craructudieckas pusuka. SIBneHus nepeHoca.
DyHKIHUS paclpeaesieHus MOJIEKYI 10 CKopocTsM. Pacnipenenenue
Cramucrirdeckas MakcBemia. XapakTepHbIE CKOPOCTH MOJIEKYJ. DKCIEPUMEHT MO MPOBEPKE
(1)1433;;.35:;%145{ pacnpenenenus Makcsesuia. Pacnipenenenue MosieKys o KoopAnHaTaMm.

Pacnpenenenune Makcpemia — boneumana.  M3orepmel Ban-nep-Baansca.
Dddext xoymns-Tomcona. SBneHus nepeHoca.




Huddysus B razax. TemnonpoBoAHOCTD ra3oB. BsA3kocTs.
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DJIEKTpOCTaTHKA.
DIIEKTPUUYECKOE MOJIC B
BaKyyMe.

DJIEKTPOCTATUKA. DIIEKTPUUYECKOE TMOJIE B BAKyyMe.

DJIEKTPUUYECKUH 3apsii U €r0 CBOMCTBA. 3aKOH COXPaHEHUS
3JIEKTPUYECKOTrO 3apsaia. B3auMoaeicTBue aIeKTPUUECKUX 3apsia0B B
Bakyyme. 3akoH Kynona. Dnekrpocrarnueckoe nose. Hanps>keHHOCTh
noJisi. CUJIOBBIE JIMHUY JIEKTpUUEcKoro nojst. ['paduueckoe
IIPEACTABIICHHE JIEKTpOCTaTHUeCKuX nojei. Ilotok Bekropa
HaIPSKEHHOCTH ¥ MHIYKLIMH 3JIEKTPOCTATUYECKOro noJisi. Teopema
Octporpaackoro-I"aycca. PaboTa cui moss npu nepemMerieHuu 3apsia.
Hupkynsius Bexktopa E. [Torenuuan. [ToTeHuman nost CuCTeMbl
TOYEUHBIX 3apsA0B. CBsA3b MEXAY HAIPSHKEHHOCTBIO AJIEKTPUYECKOTO MO
Y OTEHIUAJIOM. DKBUIIOTEHIUAJIbHBIE IOBEPXHOCTHU. Pacuer
3IEKTPOCTATUYECKOTO MOJIsI, CO3JaHHOTO 3apsKEHHONW HUTHIO (TIPUHIUI
cynepno3uiun). [Ipumenenue Teopemsl Octporpaackoro-Iaycca k
pacyéry noJist
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DJIEKTPOCTaTHKA.
[IpoBogHWKYN U
JIUDJICKTPUKU B

3JIEKTPUYECKOM ITOJIE.

OnekrpocraTuka. [[poBOIHUKY U JUAIEKTPUKHU B 3JIEKTPUUYECKOM TOJIE.
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ITocTosSHHEBII TOK

[TocTOSTHHBIN 3AEKTPUUECKUN TOK

DIIEKTPUUYECKHI TOK, CHUJIa U TUIOTHOCTh TOKa. 3aKoH OMa J1st
OJIHOPOAHOTO y4yacTka 1enu. COnpoTUBICHHE U TPOBOAUMOCTh
MIPOBOJHMKA. 3aBUCUMOCTD COMPOTUBIICHUS IPOBOIHUKA OT TEMIIEPATYPHI.
CaepxnpoBoauMocTb. 3akoH Oma B nuddepenunansHoit popme. Pabora u
MOIIIHOCTh TOKa. 3akoH J[xoyns — Jlenna. TernnoBoe aeiicTBue ToKa.
Croponnue cunsl. Hanpspkenue u anextpoasuxkyiias cuia (9/C). 3akon
Oma 17151 HEOJHOPOIHOTO YJacTKa LIeTH B UHTETPAIbHOMN U
muddepernmansHoi popme (0000meHHBIN 3akoH OMma). Llenu ¢
HMCTOYHUKOM TOKa. PazBeTBreHHbIe 1emnu, npaBuia Kupxroda. BeiBog
OCHOBHBIX 3aKOHOB 3JIEKTPUUYECKOI'O TOKA B KIIACCHUECKOU TEOPUH
ANEKTPONPOBOAHOCTHA METAJIOB.
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MaruutHoe noJe B
BAKyyMe.

MarauTHoe 1oJjie B BAKyyMe.

MaruauTtHoe 1noJje U ero xapakrepuctuku. 3akoH buo-Casapa-Jlannaca u
€ro MPUMEHEHUE K pacyeTy MarHUTHOTO MoJisl. MarHuTHoOe Tmosie
IBUOKyIIErocs 3apaaa. L{upkymsauus Bekropa B ~ MarautHOro mosis B
Bakyyme. MaruuTHsI€ 1oJjis cojieHoua u Topouaa. [lotok BekTopa
MarHuTHOM uHAYKIMHU. Teopema ["aycca mist mons B.
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JlelicTBUE€ MarHUTHOTO
MOJISl Ha IBHOKYIIIAECS
3apsiabl U TOKU.

JleiicTBrE MAarHUTHOTO TIOJIST HA IBFDKYIIAECS 3apsabl U TOKH

3akon Amrmepa. BzanmoselicTBre mapayuiebHbIX TOKOB. [leficTBre
MAarHUTHOTO TOJIS Ha ABWKYyHuics 3apan. Cuna Jlopenna. J[Bukenue
3apsHKCHHBIX YaCTHII B MAHUTHOM TIOJIE. Y CKOPHUTEIH 3apsKEHHBIX
gactuil. Dpdext Xomra. PaboTa mo nepemMenieHuto NpoBOTHAKA U
KOHTYpa ¢ TOKOM B MArHUTHOM ITOJIC.
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MarauTtHsle cBOMCTBaA
BEIIIECTBaA.

MaruuTtHsle CBOIMCTBA BEIIECTBA.

MarauTHOe ToJIe U €r0 XapakTepucTuku. 3akoH buo-CaBapa-Jlamnaca u
€ro NPUMEHEHUE K pacueTy MarHuTHOrO NoJisi. MarHutHoe nose
JBUOKYIIErocs 3apsana. L{upkynsuus Bekropa B ~ MarautHoro moss B
Bakyyme. MaruutHsie oJjisi cojaeHoua u ropouaa. [lotok BekTopa
MarHuTHOM uHayKnuu. Teopema [aycca mist mons B ™.
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DJIeKTpOMarHuTHas
WHIYKIUS

DIEeKTPOMarHuTHasE UHYKIUS.
Onbitel @apazes. SABneHus 3IeKTpOMarHuTHONM HHAYKIUU. [IpaBuio
Jlenna. 3axon ®apanes. Bpamenue paMku B MarHUTHOM I11ojie. Buxpesbie




TOKH (Toku Dyko). UHAYKTUBHOCTH KOHTYpa. Camounaykius. Toku mpu
Pa3MbIKaHUU U 3aMbIKaHUH Lenu. B3aumMHas uHAyKOus.
Tpanchopmaropbl. DHEPTUS MATHUTHOTO TTOJIS
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OcHOBBI TEOpUU
Makcgeuia s
AJIEKTPOMArHUTHOTO
TOJIS

OcHoBHI Teopur MakcBeia Jyisi 3JIEKTPOMarHuTHOTO TIOJIs

Buxpeoe aexktpuueckoe nosie. Tok cmenienus. Y paBHeHus Makcseia
JUTSL JIGKTPOMArHUTHOTO TI0JIs B MHTErpasibHOM (popme. CBolicTBa
BEKTOPHBIX IMOJIeH. YpaBHeHHS MakcBelia Iis 3JIeKTPOMAarHUTHOTO TTOJIsS
B muddepennmanbaon hopme. JuddeperimansHoe ypaBHEeHNE
3JICKTPOMArHUTHOW BOJTHBI. DHEPTHUS U UMITYJIBC SJIEKTPOMArHUTHOM
BOJIHBI.
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WuTepdepennus ceera

Unrepdepenmus ceeta

ITpeamet BomHoBOM ontuku. HTepdepenius ceera. KorepeHTHbie
MOHOXPOMAaTHYECKHE BOJIHBL. Y CJIOBUE MAKCUMyMa U MUHUMYMa
unTepdepenmu. Onruyeckas pa3HOCTh X0/a BOJIH. MeTo bl Habt01eHUs
untepdepenmn. Uurepdepenius B TOHKUX MieHkax. MaTepdepenims na
kinuHe. Konpua Hetotona. [lpumenenus siBneHus uHTepdepeHiuy cBeTa.
HNutepdepomerp Kamena. Uurepdepomerp Panes. UuTtepdhepometp
®uzo. Untepdepomerp Maiikenbcona. Matepdepomerp @adbpu — Iepo.
[IpocBeTiieHHE ONTUKH.
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Hudpakmaus ceera

Hudpakuus ceera

Hudpakuus cBera (OCHOBHBIC TOHATHUS U onpeneneHus). [Ipunnumn
Ioiirenca-®penensa. Meron 30u @penens. Judpakius OpenHens ot
npocreimmx nperpan. Judpaknus Opaynrodepa Ha OqHON TIEITH.
Hudpakmus Opaynrodepa Ha nByx mensx. Judpaknus or N meneit
(mudpakumonHas pemrerka). Paszpemaromnas ciocoOHOCTh CIIEKTPaIbLHOTO
npubopa. Kpurepuii Penes. {udpakuus Ha mpocTpaHCTBEHHBIX
peLIETKax.

20

ITonsipusanus ceera

[Tonsipuzanus cBera

EctecTBeHHBIN U TONApU30BaHHBIN CBET. [lonsipruszanus cBeTa npu
OTpPa’KEHUHU U TTPEJIOMIICHUHY HA TPAHUIIE ABYX AUAJICKTPUKOB. J[BOMHOE
aydenpenomiienue. [lonsipuzaiimoHHbIe TPU3MBbI U MOJSIPOUIbI. AHATU3
MOJIIPU30BAHHOTO CcBeTa. MIcKyccTBEHHast ONTUYECKass aHU30TPOIIHS.
Bpaienue niockocTy nojaspusanuu.

21

TenmoBoe HU3JIYUCHUC U
€0 3aKOHBbI

TennoBoe U3Iy4eHUe U €ro 3aKOHbI

TennoBoe U3Iy4eHUE U €ro XapaKTePUCTUKU. DHEpPreTHIecKas
CBETUMOCTb, CIIEKTPaJIbHas JIOTHOCTh SHEPT€TUUECKONW CBETUMOCTH,
CHEKTpalibHas MOTJoIaTeNbHas CIOCOOHOCTh, A0COIIOTHO YEPHOE TEIO.
3akon Kupxroda. 3akonsl Crepana — bonbiimana u cmemenus Buna.
®opmyna Panes — Jlxxunca. @opmyna [Tnanka. Cesa3s popmynsl [Tnanka
C KJIJACCUYECKUMHM 3aKOHAMU TEIJIOBOr0 U3nydeHus. Onruueckas
nupomeTpus. TenaoBble ICTOYHUKU CBETA
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KBanrtoBas mpupoa
W3IIy4EeHHUS.

KBaHTOBast mpupoa N3MydeHNUsI.

®oroaddext. 3akoHbI BHEHITHETO poTodPdekTa. YpaBHeHHEe DHHIITEHHA
Juist BHeIHero ¢pororddexra. [lpumenenue poroaddekxra. Macca u
uMItysbe Gortona. Jlapnenue ceera. Idpdext Kommnrona
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[TnaneTapHast MOJIENb
atoma bopa-Pesepdopaa

[Tnanerapnas monens atroma bopa-Pesepdopna

OTKpBITHE AETUMOCTH aToMa. Mozenn atoma. 3aKOHOMEPHOCTH B
nuHenyaThix cnekrpax. OmbiT Pesepdopaa u bopa. [Toctynater bopa.
OnbITHOE MOATBEPKACHUE TOCTYNIaToB bopa. OnbiT @panka u ['epia.
CKopocTh U panyc OpOUTHI JIEKTPOHA B BOJOPOIOMOT00HBIX aTOMaX.
DHeprus MMEKTPOHA B BOJIOPOAONOT00HBIX aToMax. CIIeKTp aToMa
Boziopoja. JloctonHcTBa M HEmOCTaTKH Teopuu bopa
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DJIEeMEHTHI KBAHTOBOU
MEXaHUKH. Y paBHEHHE

DJIeMEHTHI KBAaHTOBOW MeXaHUKH. Y paBHeHue [lIpennnrepa
KopmnyckynsipHO-BOJIHOBOM Jyann3M CBOMCTB BelecTBa. HekoTopsie




[Ipenunrepa

cBoiicTBa BoiH 1€ bpoitns. CooTHoleHne HeonpeneneHHocTeil. BoiHoBas
(GyHKIUS ¥ ee cTaTHCTUUeCKui cMmbica. YpaBHernue Llpeaunarepa.
Ypasuenue [llpenunrepa 1js CTallMOHAPHBIX COCTOSAHUMN. J[BUKEeHUE
cB0OOIHOM YacTUIhl. [IpHHIIUIT TPUYUHHOCTH B KBAHTOBOW MEXaHUKE.
YacTuia B 0IHOMEPHOM MPAMOYTOIBHON "MOTEHIIMATBHOM siMe" ¢
O0eckoHeyHO BhICOKMMH "cTeHKamMu'". [TpoX0kKIeHe YacTHUIIBI CKBO3b
MOTeHIUATBHBINA Oapbep. TyHHenbHBINH dQdekT. JIMHeHHBIH
rapMOHUYECKHUI OCHMIUISATOP B KBAHTOBOM MeXaHHKEe. ATOM BOJIOPOJia B
KBAaHTOBOUW MEXaHUKE

25

DJIEMEHTHI SiACpPHON
¢buznkn

DNeMEeHTHI SACpHON (HU3UKH

Pa3mep, coctaB u 3apsii aTOMHOTO sifjpa. MaccoBoe U 3aps10BO€ YHCa.
JledexT macchl 1 aHeprus cBs3u siapa. CIuH sipa U ero MarHUTHBIH
MOMeEHT. fnepuble cuiibl. Monenu siipa. PannoakTHBHOE U3ITydYEHUE U €T0
BUJIBL. 3aKOH PaIMOaKTUBHOTO pacnaja. [IpaBuna cmemieHusl.
3akoHOMEpHOCTH a-pacnaga.Pacnan. Heittpuno. ['amma-uznyyenue u ero
cBoiicTBa. PesonancHoe norsomenue [1-uznyyenus (3ddexr
Méccbayapa). MeTo 16l HAOTIOACHHS U PETUCTPALIUU PAIUOAKTUBHBIX
W3ITy4eHUN U YacTHll. SlepHble peaklMi U UX OCHOBHBIEC THIIHI.
[To3zutpon. [1+-Pacnaa. DnekTpoHHbI 3axBaT. OTKpbITUE HEUTPOHA.
SnepHble peakiuy oA JeiicTBHEM HEUTPOHOB. Peakius neneHus sapaob.
Lennas peakuus nenenusd. [lonsitue o simepHoit sHepreTuke. Peakius
CHHTE3a aTOMHBIX siziep. [Ipobnema ynpaBiisseMbIX TEPMOSIEPHBIX
peakuuii. Turbl B3auMoIeHCTBUIN dJIEMEHTaPHBIX YaCTHUIL

5.2. [lpakTuyeckue 3aHsATUs

HaumenoBanue pasaciia

p]:;‘)ﬂ U TEMBI HPAKTUYECKUX HaumenoBanue u coaepkaHue NpakTUYECKUX 3aHATUN
3aHSATUN
Kunemaruka KunemaTtuka nocTynaresnbHOro U BpalaTeJbHOTO JBHKEHUS
1 nocrynareisHoro u | Pelnenue 3anay mo teMe: paBHOMEPHOE M HEPABHOMEPHOE
BpAIATENHLHOIO MpsIMOJIMHEIHOE ABM)KEHUE. J[BHKeHne Mo OaJlITMCTUYECKOM TPaeKTOpHUH.
JIBIDKECHUSI
JlnHamMuKa MOCTYNaTeIbHOTO U BPAIIATENIBHOTO JIBHKCHUS
JluHaMHKa Pemenue 3agau: 3akonbl HeroTOHA, CHla TSXKECTH, BEC TEN, CHIIA
) MOCTYIIATEIILHOIO U YOpYTrocCcTtu, CHJIbl TPCHUA. I/IMHYJ'II)C. 3aKkoH COXpPaHCHUS UMITYJIbCA.
BpAIIATETLHOTO VYpaBHeHUE IBUKEHUS Tela IEPEMEHHOM MacChl. 3aKOH BCEMUPHOTO
TIBYOKCHUS Tsrorenus. [ paButanronHoe noje. Kocmuyeckue CKOpocTH.
HeunepuuanbHbie CHCTEMBI OTCUETA.
PaGora, MOIITHOCTH U DHEPTHUSL.
PaGora, momraocTs 1 | Pelienue 3anau: Oueprus, padora, MOIHOCTL. Kunetnueckas u
3 SHeprus. MOTEHIIUaIbHAs YHEPTUU. 3aKOH COXpaHeHus sHeprun. [ paduueckoe
MIpeJICTaBJICHUE SHEPTUU. Y Jap aOCOIIOTHO YIIPYTUX M HEYPYTUX TETl.
MexaHuka BpalaTeabHOTro IBUKEHUS TBEPAOrO TENa
MexaHuka Pemenue 3aga4: MOMEHT CHJIBI, MOMEHT UMIYJIBCA, MOMEHT UHEPLIUU.
4 BpAIATENHHOTO OcHOBHOE ypaBHEHHE IMHAMHUKHU BPalIaTEIbHOTO JIBHXKEHHS TBEPIOTO
JBUKEHHS TBeporo | Telna. Teopewma IllteitHepa. PaboTa nmpu BpamaTeIbHOM JIBH)KCHHH.
Tena. Kunernueckast sHeprus Bpaiaroiierocs Tejia. MOMEHT UMITyJIbca U 3aKOH
€ro COXpaHEeHHs.
®dusnka KojaeObaHuil 1 BOJTH
. Pemenue 3amau: ['apmonnueckue konebanus. JlnHaMuKa rapMOHHYECKUX
5 Dusuka xonebanuii n konebanuit. [IpyXuHHBIN, MaTeMaTHYEeCKUH U (PU3UIECKUN MasSTHUKH.
BOJH. DHeprust rTapMOHUYECKOT0 KoJjiebanust. Ciio)KeHHe TapMOHUIECKUX
KosieOaHui. 3aTyxarouie U BEIHYKICHHbIE KOJIeOaHUsI.
6 OCHOBBI MOJIEKYISPHO- | OCHOBBI MOJIEKYJISIPHO-KMHETUYECKON TEOpUH

KMHETUYECKOU TEOPUHU




Pemenue 3anau: MneanpHblii ra3. YpaBHEHHE COCTOSHUS UICAIBHOTO Iasa.
OCHOBHOE ypaBHEHHE MOJIEKYISIPHO-KUHETUYECKON TEOPHUHU.

OCHOBBI
TEPMOUHAMUKHU

OCHOBBI TEPMOJUHAMUKHI

Pemienue 3aau: 3akoH paBHOMEPHOTO paCIpeAesICHHs SHEPTUH 110
CTETICHSIM CBOOOIbI MOJIEKYI. TeroTa, paboTa ¥ BHYTPEHHSISI SHEPTHSL.
ITepBoe Havamo TepMoAMHAMUKH. TEIIOEMKOCTD ra30B. AquadaTHBIN
nporecc. YpaBuenue Maiiepa. YpaBuenue [lyaccona. Ilonurponuyeckue
npoiiecchl. Bropoe Hayano TepMOJIUHAMUKA. DHTPOMUS B
tepmoaunamuke. HepaBencrro Knaysuyca. IHukn Kapuo. KITJ[ TennoBsix
JBUTATEJICH.

CraTuctuyeckas
¢buzuka. SABneHUs
nepeHoca.

Craructuueckas pusuka. SIBneHus nepeHoca.
Pemenue 3anau: SIBnenus nepenoca. Juddysus B razax.
TemnonpoBoAHOCTH ra30B. BsA3KOCTh.

10

DIIeKTPOCTaTHKA.
DIIEKTPHUUYECKOE MOJIC B
BaKyyMe.

DJNIEKTPOCTAaTUKA. DIIEKTPUUECKOE T0JI€ B BAKYyMe.

Pemenue 3anau: 3akon Kynona. Hanmpsok€HHOCTD 3JI€KTPHYECKOTO MMOJISA.
Teopema I'aycca. PaboTa cun snexrpuyeckoro moiis. [Torennuan. CBs3b
MCXKAY HAIIPAXKCHHOCTBIO ITOJIA M ITIOTCHIIMAJIOM. HI/IBHGKTDI/IKI/I U IIpo-
BOJHHUKHU B JJICKTPUYCCKOM II0JIC. EmMxocth IIpOBOAHHKA. 3Hepm;{
AIEKTPUUYECKOTO TIOJIA.

12

ITocTosSHHEBII TOK

[TocTOSTHHBIN 3AEKTPUUECKUN TOK

Pemenue 3anau: Cuna toka. IlnotHocts Toka. 3/]C. ConpoTuienue
pOBOAHKUKOB. 3akoHbl OMa B nuddepeHuanbHol 1 UHTerpaibHON
dopme. PaboTa u MmomHoCTh TOKa. 3akoH JIxkoynsa-Jlenna. [IpaBuna
Kupxroda 115 pa3BeTBICHHBIX IETEH.

13

MaruutHoe noJjie B
BAKyyMe.

MarsuTtHoe 110J1e B BaKyyMe.

Pemenue 3agau: OnbeiT Dpcrena. MarauTHoe mosie. MarHUTHBI MOMEHT
MaruautHas nHayKIus. 3akoH buo-Caapa-Jlamnaca. [Tone mpsimoro u
KPYTrOBOT'O TOKOB. 3aKOH IOJIHOTO TOKA.

14

JlelicTBUE€ MarHUTHOTO
MOJISL HA IBHOKYIIAECS
3apsiabl U TOKU.

JleiicTBre MarHUTHOTO TIOJISL HA ABIDKYILKECS 3apsabl U TOKU

Pewenue 3anau: 3akon Amnepa. Cuna Jlopenna. J[Brxenue 3apspKeHHBIX
YacTUIl B MATHUTHOM Mosie. PaMka ¢ TOKOM B MAarHUTHOM TIOJI€.
MarnutHblif moTok. PaGora, coBepiiaemas mpu nepemMenieHuu
MIPOBOJIHUKA C TO-KOM B MarHuTHOM nosie. Teopema ["aycca mis
MarHUTHOTO TIOTOKA.

16

DneKTpoMarHuTHas
WHTYKITHS

DNeKTpOMarHUTHASE WHYKIIHSL.

Pemenune 3anaq: 3akoH snekTpoMarHuTHON uHAyKIuu Papazes. [Ipasuio
Jlenua. Camounnnykuus. Buxpesbie Toku. UHIYKTHUBHOCTD KOHTYpA.
Bzaumnas unnykius. TpancdopmaTtop. DHeprusi MArHUTHOTO TIOJIA.

18

WnTepdepennus ceera

WnTepdepenius ceeta

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

19

Hudpaxus ceeta

Hudpakius cBeta

Pemenune 3amau: [punnun I'tolirenca-®penens. 3oub1 OpeHersi.
Hudpaxus OpeHens Ha KPYTJIOM OTBEpCTHH U Jucke. Judpaxius
O®paynrodepa Ha menu. Judpakimnonnas pemerka. Paspemnraromas
CIIOCOOHOCTH ONTUYECKUX MPHOOPOB.

20

Honﬂpmaum{ CBCTa

[Tonsipuzanust ceeta

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

21

TennoBoe U3nydyeHue u

TemoBoe HU3JTYy4YCHUC U €I'0 3aKOHBI




€0 3aKOHBbI

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

KBanroBas npupona

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

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

atoMa bopa-Pesepdopna

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

5.3. JlaboparopHbie pabOThI

HaunmenoBanue paznena

pJ::n Y TEMBI JIA0OPATOPHBIX HaunmeHnoBanue u conepikanue J1ad0paTOpPHBIX paboT
pabor
KunemaTtuka KunemaTnka moctynaTesibHOTO M BpallaTeIbHOTO ABUKCHUS
1 nocrynarensHoro u | Onpenenenne oobeMa NMIMHAPA IPH IOMOLIX IITAHT€HIUPKYJIS
BpanaTeIbHOTO
JIBHDKCHHS
JlunaMuka JlnHaMyKa MOCTYyNaTeIbHOTO M BPAIaTeIbHOTO JBHKEHUS
nocrynarensHoro u | Onpenenenue yckopeHust cB000OJHOr0 NMajeHusl U IMOMOILU
2 BpamaTeIbHOTO MaTeMaTHYeCKOro0 MasiTHUKA
JIBHDKCHHS
3 Pa60Ta, MOIIIHOCTh U Pa60Ta, MOIIHOCTD U SHEPTI'UsI.
SHEprus. OrmpezeneHre MOMEHTA HHEPIUHU C TIOMOIIBI0 MasiTHUKa MakcBesuia
Mexanuka MexaHuKa BpalaTeIbHOTO ABUKEHUS TBEPIOTO Tella
4 BpaLIaTEIbHOIO N3ydyeHne 0OCHOBHOTO ypaBHEHUS JMHAMUKH BPaIlaTeIbHOTO IBUKEHUS
JBIKEHUSI TBEPJIOTO
Tena.
. dusnka xosedaHi U BOJIH
5 Pusnica Koneoannii n N3yuenne pusnyeckoro MasTHUKA
BOJIH.
OCHOBBI MOJIEKYJISIPHO-KUHETUIECKON TEOPHUH.
6 OcHoBbl MOJICKYIAPHO™ | Onpenenenue yHUBEpCaTbHOM Ira30BOI MOCTOSHHON M IIIOTHOCTH BO3/YXa
KMHETHYECKOH TCOPUH | o 1w e ey,
OCHOBEI OCHOBBI TEpPMOAMHAMUKHI
7 TEPMOJIUHAMUKU OnpeﬂeneHHe OTHOIIIEHUS TEIIIOEMKOCTEHN BO31yXxa
CTaTHcTHUYeCKas Craructuueckas ¢pusuka. SIBieHus nmepeHoca.
8 ¢usuka. SIsneHns Omnpenenenue kodpduimenTa BI3KOCTU U CPEIHEH ITTMHBI CBOOOHOTO
nepeHoca. npobera MOJIEKYJT BO3/TyXa
DNEeKTpOCTaTHKA. DNeKTpocTaTHKA. DIEKTPUUECKOE TI0JIe B BAKYyMe.
10 | Dnexrpuueckoe none B | I'paduueckoe npencraBiaeHue 3EKTPOCTATHIECKOTO MO
BaKyyMe.
[ToCTOSTHHBIN 3IEKTPUYECKHUN TOK
HccnenoBanne 3aBUCHMOCTH MOIITHOCTH, BBIZICTSICMOM B IEITH
. MTOCTOSTHHOTO TOKa, ¥ KO3(D(PUIIMEHTa MOJIE3HOTO JICUCTBUS UCTOYHHUKA OT
12 IlocTOAHHBIHA TOK CHUJIBI TOKA ¥ BHEIITHETO COMPOTHUBIICHHUSI.
N3yuenne paboThI SJIEKTPOHHO JIAMITHI.
N3yuenune mpoieccoB 3apsiiKy U Pa3psAKU KOHIAEHCATOPA.
MarauTHOE 1oJie B BaKyyMe.
13 MarnuTtHoe mnose B Onpenenenre rOpU30HTAIBLHON COCTABIISAIONIEH HAMPSKEHHOCTH

BaKyyMe.

MarHuTHOTO IO 3eMITH IIpHU ITOMOIIHN TAHI'CHC-TaJIbBAHOMETpPA.




I/IsMepeHHe HaMpsPKCHHOCTU MAarHuTHOTO I1OJISI Ha OCHU KPYT'OBOT'O TOKaA

14

JleficTBMEe MarHUTHOTO
MOJISI Ha JIBYDKYIIHECS
3apsbl ¥ TOKH.

JleficTBHEe MarHUTHOTO TIOJISI HA JBIIKYIIUECS 3apsibl U TOKH.
N3yuenrne MarHuTHOTO T10J1a COJICHOM A C TIOMOIIBIO aTyrka XoJuia.
Omnpenenenue yaeIbHOTo 3apsiia dJIEKTPOHA METOJIOM MarHeTpoHa

18

WnTepdepenmus ceeta

WnTepdepennus creta

Omnpenenenre AJIMHBI CBETOBOM BOJIHBI IIPU MOMOIIH KoJjiel] HproToHa
HccnenoBanue BOJTHOBOIO MOJISE KOT€PEHTHBIX HCTOUHUKOB
Omnpenenenre AJIMHBI CBETOBOM BOJHBI C TOMOIIBIO OuTpu3Mbl OpeHens

19

Hudpaxius ceera

Judpakuus cBeTa

W3yuenue na3epHOro U3IydeHUS

OnpeneneHne AIMHBI CBETOBOW BOJHBI IIPU MIOMOIIH JHU(PPAKITUMOHHON
pemeTKu

20

[Tonspusanusa ceera

[Tonspusanus ceera

N3ydyeHne MHTEHCUBHOCTH CBETA, MPOLIEAIIETO YePe3 MOJISIPOUIBI
Onpenenenne KOHIEHTPALMU PacTBOPa caxapa 110 BPalllEHUIO IIII0CKOCTH
MOJISIpU3alun

21

TemnoBoe HU3JIYUYCHHUC U
€Iro 3aKOHbI

TeruoBoe n3my4eHne u €ro 3aKOHBI
Onpenenenne nocrossHHon Credana-bonbimana

23

[InanerapHas monenp
atoma bopa-Pezepdopna

[Tnanerapnas monens bopa-Peszepdopna

N3yueHune crnekTpasbHOIO COCTaBa HEOHOBO-TEIMEBBIX UCTOUHHUKOB,
HCIIOJIb3YEMBIX B CBETOTEXHUKE.

HccnegoBanue cCieKTpoB NOTJIOMIEHUS U IPOMYCKaHUSI.
Onpenenenre JIIMHHOBOJIHOBOM I'PAaHULIbI CIIEKTPA MOTJIOLIEHUS U
BBIYMCIIEHUE TTOCTOSTHHOM [ [naHka.

25

DJIEMEHTHI SIACPHON
¢buznkn

DneMeHTHI sAepHON (PU3uKu
CHATHE BOJIbTaMIIEPHBIX XapaKTEPUCTUK MOTYIIPOBOIHUKOBBIX JHOJOB
N3ydenne paboThl HOTYNPOBOIHUKOBOTO BBIIPSIMUTEIS

5.4. CamocTositenpHas pabota 00ydaromuxcs

Ne | HanmeHnoBanue paznena .
CopepxaHue caMOCTOSITENbHON pabOThI
pa3x| IOHUCLUMIUIMHBI U TEMBI
Kunematuka Kunemartnka nocTynaTesbHOTO M BpallaTeJIbHOTO JBUKCHUS
1 nocrynarensHoro u | Bemmonnenne M/I3. Beimonnenue pac4€ToB U BBIIOIHEHUE OTYETA 110
BpaIIaTEIbHOIO nabopatopHoit pabote
JBUKECHUS
Junamuka JInHaMUKa MOCTYyNaTeIbHOIO U BPAILATEIbHOIO JBUKEHUS
2 nocrymnarenbHoro u | Bemmonnenue MJI3. BeinonHenue pacy€ToB U BBINOJIHEHNE OTYETA 110
BpalaTeIbHOTO nabopaTopHoii padote
JIBIDKECHUSI
PaboTa, MOLITHOCTB U SHEPTHUSI.
3 Pabora, MomnocTs 1 Boinonnenue UJ13. Beimonnenue pacy€ToB U BBIMOIHEHUE OTYETA 110
SHCPTHA. nabopaTopHoii pabote
Mexanuka MexaHuka BpalaTeJabHOTrO JIBUKEHUS TBEPAOTO Tena
4 BpallaTeIbHOrO Bemmonnenune WM/13. BeimonHeHne pacyéToB U BBINOJIHEHNE OTYETA 11O
JBWDKEHHUS TBEPAOro | 1ab0paTopHOil paboTe
Tesa.
. dusrka KojaeOaHUH 1 BOJIH
5 Dusnka Konedanui u Boinonnenue M/13. Beimonnenue pacyéToB U BRIMOJHEHUE OTUETA 11O
BOJH. nabopaTopHoii pabote
OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOM TEOPHUHN.
6 OcHOBbI MOIIEKYIAPHO- Boinonnenue M/13. Beimonnenue pacyéToB U BRIMOJHEHUE OTUETA 11O

KUHETUYECKON TEOpUH

nabopaTopHoii padote




OCHOBBI TEPMOJUHAMUKHI

7 OcHoBsI Brimonnenue M/13. BoinonHenue pacy€ToB U BBIMOIHEHUE OTUYETA 110
TCPMOIMHAMHIKH nabopaTopHoii pabote
CraTucThuecKas Craructudeckas ¢puzuka. SIBIeHus epeHoca.
8 ¢usuka. SIpnenus Brimonuenune N/13. BeinoaHenne pacu€ToB v BBIOJIHEHUE OTYETA 10
nepeHoca. nabopaTopHoi paboTe
DIeKTPOCTATHKA. DJIEKTPOCTATHKA. DJIEKTPUUYECKOE T0JIE€ B BAKyyMe.
10 | DnekTpuueckoe none B Brimonuenue N/13. BeinonHenne pacu€ToB U BBIOJIHEHUE OTYETA 10
BaKyyMe. nabopaTopHoOi paboTe
IToCTOSHHBIN JIEKTPUUYECKUI TOK
12 TTocTOSHHBIM TOK Brmonnenue NJ13. BeimoaHeHre pacuéToB M BBIIOJIHEHHE OTYETA 10
nabopaTopHoi pabore
M MarusuTtHoe 10Jie B BaKyyMe
13 arHATHOC IOJIC B Brimonnenue MJ13. BoinonHeHnue pacu€ToB U BBIMOIHEHUE OTYETA 110
BaKyyme. nabopaTopHoi pabore
JleiicTBre MarHuTHOTO |/l€MCTBHE MATHUTHOIO TIOJIS HA JABMKYLIMECS 3apsi/ibl B TOKU
14 T0JIS HA JABUKYILHECS Brimonnenue N/13. BeimonHeHne pacuyéToB U BBIOJIHEHHWE OTYETA 10
3apsBl U TOKH. nabopaTopHoOi paboTe
M . MarauTHbl€ CBOMCTBA BEIIIECTRA.
15 arHUTHBIC CBOUCTBA | By 6 Henme WJI3. BoinosHenue pacy€ToB U BBITIOJIHEHHUE OTUETA 110
BeliecTsa. nabopaTopHoOi paboTe
DJIEKTpOMarHuTHAs WHITYKITHS.
16 OlneKTpOMarHuTHas Brimonnenue NJ13. BoimonHeHue pacu€ToB U BBIMOIHEHUE OTYETA 110
HHAYKIMA nabopaTopHoi paboTe
OCHOBBI TEOpUHU OcHoBbI TeOpur MakcBeria Jyist 3JIEKTPOMarHUTHOTO TOJIs
17 Makcseiuia s Bemonuaenune NJ13. BeimoaHeHre pacdyéToB M BBIIOJIHEHHE OTYETA 10
JIIEKTPOMArHuTHOro  |J1aboparopHoit pabore
oJst
WnuTepdepenmus creta
18 | Unrepdepenuus ceera Brimonnenue NJ/13. BeimoaHeHne pacuyéToB U BBIOJIHEHHWE OTYETA 10
nabopaTopHoii pabote
Hudpaxius cBeTa
19 Judpakuus cBeTa Brimonnenue NJ/13. BeimoaHeHne pacuéToB U BBIOJIHEHHE OTYETA 1O
nabopaTopHoii pabote
[Tonsipusanus ceera
20 [Monspusanus cBeTa Brimonnenue NJ13. BeimonHeHne pacu€ToB U BHIMIOJHEHNUE OTYETA 110
nabopaTopHoi paboTe
- TermoBoe U3Iy4eHHE U €r0 3aKOHbI
21 CIIOBOC M3AYHCHUC M| Brimonmrenne 113, BeimonHeHne pacyéToB U BHIOTHEHHE OTYETA TI0
Cro 3aKOHBI nabopaTopHOi paboTe
K KBanTtoBas npupoaa u3mydeHus.
22 BaHTOBas HPUPONA | Binonnenue M/13. Boinonnenne Pacy€TOB U BBINOJHEHUE OTYETA I10
M3ITyHCHH. nabopaTopHoii pabote
- [Tnanerapnast moaens aroma bopa-Pesepdopna
23 HaHETapHSﬂ MOZCIE |\ Brinonnenne UJI3. Beimonnenue Pacy€TOB U BBINOJHEHUE OTYETA 110
atoma bopa-Pesepdopa | ;,60paroproii padore
DJIeMEHTHI KBAHTOBOM | DJIEMEHTBI KBAHTOBOM MexaHUKHU. Y paBHeHue [llpennnrepa
24 | MexaHMKH. YpaBHEHHE Breimmonaenne MJ13. BeimoiHeHne pacd€ToB U BRIOJTHEHUE OTUETA TIO
IIpeaunrepa nabopaTopHOi paboTe
DTeMEHTHI STepHOT DneMeHTHI siiepHON PU3MKU
25 Brmonuenue N/3. BeimoaHeHne pacuy€ToB U BBIOJIHEHUE OTYETA 1O

bu3uKn




nabopaTopHoii pabote




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

ITporpamMmoi TUCIUMIIMHBI IPEAYCMOTPEHO MPOBEACHUE JEKIIMOHHBIX 3aHSITUH, HA KOTOPBIX
JIaeTCs OCHOBHOM CUCTEMATU3UPOBAHHBIN MaTEeprall, U MPAKTUUECKUX 3aHATUN, OPEANOIAratoNux
3aKpEIUICHUE U3YUCHHOI0 MaTepraja U (OpMHPOBAHUE, Y 00yJaIOIIHUXCs, HCOOXOAMMBIX 3HAHHH, YMEHUN 1
HaBBIKOB. KpoMe Toro, BaxKHEHIIIMM 3TarioM U3y4YeHHUS TUCHUILINHBI SIBJISCTCS CaMOCTOsATEIbHAs padoTa
00y4aronIuXCcs ¢ UCIMOJIb30BAHUEM BCEX CPEJCTB U BO3MOXKHOCTEH COBPEMEHHBIX 00pa30BaTeIbHBIX
TEXHOJIOTHH.

B 00beM camocTOsATEIbHON PaOOTHI 110 AUCIUIUIMHE BKIIOUASTCS CIICAYIOIIEE:

- U3YYCHHE TCOPETUUECKHUX BOIIPOCOB IO BCEM TeMaM JIMCIUIIINHBIL;

-IIOJITOTOBKA K MPAKTUUYECKUM 3aHSITHUSM;

-TIIOJICOTOBKA K JJa0OPATOPHBIM 3aHITHSM;

- TIOJITOTOBKA K TEKYIIEMY KOHTPOJIIO YCIIEBAEMOCTH CTY/ICHTOB;

- IOJITOTOBKA K 3a4ETYy U SK3aMEHY.

3a710roM yCIEeIIHOTO OCBOCHUS 3TOU JUCIHUIUIMHBI SBJISIETCS 00513aTEIbHOE TTOCCIICHUE
JIEKIIMOHHBIX U MPAKTUYECKUX 3aHATUH, TaK KaK MPOITYCK OJHOTO (TeM 0o0Jiee, HECKOJIbKHUX ) 3aHATHH MOKET
OCJIO)KHUTh OCBOCHHE Pa3/EiIoB Kypca.

[Ipuctymas K U3y4eHUI0 TUCHUILIMHBI, HEOOXO0IUMO B TIEPBYIO OYepeah O3HAKOMUTHCS CO-
nepxxaarieM PII] nist ctyneHToB 04HOM (PopMbI 00yUEHHsI, a TAK)KE METOAUICCKUMHU YKa3aHUSMH T10
OpraHU3aIMH CaMOCTOSATEILHON PaOOThI U MTOATOTOBKH K MPAKTUYCCKUM 3aHITHSIM.

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

- IOBTOPUTH 3aKOHCIICKTUPOBAHHBIN Ha JICKIIMOHHOM 3aHITHU MAaTepHall U JIOMIOJIHUTD €T0 C YYETOM
PEKOMEHJOBAHHOM MO JIAaHHOU TeMe JIMTepaTyphl;

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

- BBIIIOJIHUTH MPAKTUYECKUE 3aJIaHKs B paMKax U3y4aeMOW TEMBbI;

- OTBETUTh HA KOHTPOJIbHBIC BOIIPOCHI IO TeME, UCTIOIb3Ys MaTepranbsl @OC, mubo rpymnoBbie
WMHJIUBUyaAJIbHBIC 3aJIaHKS, TOATOTOBJICHHBIE MPETO/IaBaTEIIEM;

- HOATOTOBUTHCS K MPOMEKYTOYHOM aTTECTalNH.

Htorom nzydeHus: JUCHUILIMHBI SBISETCS K3aMEH. DK3aMEH MPOBOJIUTCS MO PACTTUCAHUIO CECCUM.
®dopma npoBeAcHUS 3aHATHS — ycTHasA. CTYACHTBI, HE TIPOIIEIIINE aTTeCTAIUIO TI0 TPaPUKy CECCHH,
JIOJIKHBI JINKBUUPOBATH 33]I0JKEHHOCTh B YCTAHOBJIEHHOM TTOPSJIKE.

7. OueHOYHbIe MATEPHAJIBI VIS IPOBEAECHUA TEKYIEero KOHTPOJISl yCIeBaeMOCTH Y IIPOMEKYTOYHOM
arrecTauMu 00y4aroIMXcs M0 JMCUMILINHE (MOTYJII0)
7.1. [lepeueHb KOMIETEHIINI C yKa3aHUEM ITAMOB MX (HOPMUPOBAHHUSI B IPOIIECCE OCBOCHUS UCIIUIIITMHBI

Kon n HamMmeHoOBaHHuE
Ne KonTponupyemsbie pa3aenbl AUCIUTIIIAHbBI . Bun ouenounoro
WHJIMKATOpa KOHTPOJIUPYEMOM
/i (Momyms) cpencTaa
KOMIIETCHITUN
1 KunemaTtnka nocTynarenbHOTO U OIIK-1.1, OIIK-1.2, OIIK- | YcTHBIN ONpOC, TECTHI,
BpAIIATEILHOTO ABUKECHUS 1.4, OIIK-1.5, YK-1.1 peleHue 3aaa4y
2 JlnHamMuKa noCTyNnaTeIbHOTO U VYK-1.1, OIIK-1.1, OIIK-1.4, |YcTHBIA onpoc, TECTHI,
BpaIaTEIbHOTO NBUKECHUS OIIK-1.5, OIIK-1.2 pelieHne 3a1a49
3 |Pabora, MomHoCTS 1 SHEprus VYK-1.1, OIIK-1.1, OIIK-1.4, |YCcTHBII onpoc, TECTHI,
’ ’ OIIK-1.5, OIIK-1.2 pelieHue 3aaau
4 MexaHuka BpamaTeabHOro IBUKEHUS VYK-1.1, OIIK-1.1, OIIK-1.4, |YcTHBIA onpoc, TECTHI,
TBEPAOTO Tena. OIIK-1.5, OIIK-1.2 peleHue 3aaa4y
5 | Pusika kome6ammii 1 BOH VYK-1.1, OIIK-1.1, OIIK-1.4, |YCcTHBII onpoc, TECTHI,
’ OIIK-1.5, OIIK-1.2 perieHue 3aaau
6 OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOM VYK-1.1, OIIK-1.1, OIIK-1.4, |YcTHBIIA onpoc, TECTHI,
TEOPUH OIIK-1.5, OIIK-1.2 perieHus 3aaaqy
7 | OCHOBBI TEPMOAMHAMUKH VK-1.1, OIIK-1.1, OIIK-1.4, |YcTHBIiA onpoc, TECTHI,




OIIK-1.5, OIIK-1.2

perieHue 3aaau

Cratuctudeckas usuka. SBneHus

YK-1.1, OIIK-1.1, OIIK-1.4,

YCTHBIN 0npoC, TECTHI,

8 nepeHoca. OIIK-1.5, OIIK-1.2 perieHue 3aaau
VYK-1.1, OIIK-1.1, OIIK-1.2,
9 ([3auyer OIIK-1.4, OIIK-1.5, OIIK- | TectupoBaHnue.
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10 DJIEKTPOCTaTHKA. DJISKTPUIECKOE T0JIC B VK-1.1, OIIK-1.1, OIIK-1.4, |YcTHBI# onpoc, TECTHI,
BaKyyMe. OIIK-1.5, OIIK-1.2 penieHus 3aaaqy
DnekTpocTtatuka. [IpoBoaHuKH 1 VK-1.1, OIIK-1.1, OTIK-1.2, VY CTHBIN Onpoc, TECThI
11 OIIK-1.4, OIIK-1.5, OIIK- ’ ’
JUAJICKTPUKHU B AJIEKTPUUIECCKOM TI0JIC. 111 perieHue 3a1a9
YK-1.1, OIK-1.1, OTIK-1.4, YCTHBIN onpoc, TECTHI
12 |IToCcTOSIHHBIN TOK OIIK-1.5, OIIK-1.11, OIIK- ’ ’
12 penieHus 3aaaqy
13 | Marsnrioe nome 5 Baxyyme. VYK-1.1, OIIK-1.1, OIIK-1.4, |YcTHBIIA onpoc, TECTHI,
OIIK-1.5, OIIK-1.2 perieHus 3a1a4
14 JleficTBE MarHUTHOT'O MOJIS Ha VYK-1.1, OIIK-1.1, OIIK-1.4, |YcTHBII onpoc, TECTHI,
JIBUKYILHECS 3apsA/ibl U TOKHU. OIIK-1.5, OIIK-1.2 pelieHus 3a1a4
15 | Marsnthsie croiictsa BemecTsa VK-1.1, OIIK-1.1, OIIK-1.2, |YCTHBIi OnIpoOC, TECTHI,
) OIIK-1.4, OIIK-1.5 peleHus 3a1a4
YK-1.1, OIIK-1.1, OTIK-1.2, Y CTHBIN Onpoc, TECTHI
16 | DnexTpomMarHuTHas UHAYKIUS OIIK-1.4, OIIK-1.11, OIIK- ’ i
15 penieHus 3aaa4y
17 OcHoBbl Teopuu MakcBeuia s VYK-1.1, OIIK-1.1, OIIK-1.4, |YcTHBIIA onpoc, TECTHI,
3JIEKTPOMATHUTHOTO OIS OIIK-1.5, OIIK-1.2 peleHus 3a1a4
18 | Murepdepermus ceera VYK-1.1, OIIK-1.1, OIIK-1.4, |YcTHBIIA onpoc, TECTHI,
OIIK-1.5, OIIK-1.2 pelieHue 3a1a49
19 | Tudpparums ceera VYK-1.1, OIIK-1.1, OIIK-1.4, |YcTHBI onpoc, TECTHI,
OIIK-1.5, OIIK-1.2 perieHue 3aaaq
20 | Monspusawus caera VK-1.1, OIIK-1.1, OIIK-1.4, |YcTHBII onpoc, TECTHI,
OIIK-1.5, OIIK-1.2 penieHue 3aaau
21 | Temmonoe maryaerme 1 ero saxomb VK-1.1, OIIK-1.1, OIIK-1.4, |YcTHBIIA onpoc, TECTHI,
OIIK-1.5, OIIK-1.2 perieHue 3aaaq
22 | Kpanrosas npupona usnyuenns YK-1.1, OIIK-1.1, OIIK-1.2, |YcTHBII ompoc, TECTHI,
) OIIK-1.4, OIIK-1.5 peleHne 3a1a4y
23 IInanerapnas monens aroma bopa- VYK-1.1, OIIK-1.1, OIIK-1.4, | YcTHBI#I onpoc, TECTHI,
Pesepdopra OIIK-1.5, OIIK-1.2 peleHue 3aaay
24 DJeMeHThI KBAHTOBOM MEXAHMKH. VK-1.1, OIIK-1.1, OIIK-1.4, |YcTHBIIA onpoc, TECTHI,
VYpasuenue llIpeaunrepa OIIK-1.5, OIIK-1.2 peleHue 3a1a4y
25 | Demens! suepHOi Gi3iKH VYK-1.1, OIIK-1.1, OIIK-1.4, |YCcTHBII onpoc, TECTHI,
OIIK-1.5, OIIK-1.2 pelieHue 3aaau
VK-1.1, OIIK-1.1, OIIK-1.2,
26 |Dx3ameH. OIIK-1.4, OIIK-1.5, OIIK- | TectupoBanue
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7.2. TunoBble KOHTPOJIbHBIE 33JIaHUS UM UHBIE MaTepUaJIbl TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH,
HEOOXOUMBIC IJIs OIICHKHU 3HAHUI, YMEHHI U HABBIKOB U (MJIH) OTBITa MPO(PECCUOHANTBHOMN JIeITeTHhHOCTH,
XapaKTePU3YIOIINX ATAIbl (POPMUPOBAHUS KOMIIETSHIINN B MIPOIECCE OCBOCHUS TUCITUTUTMHBI

Jiis mpoBepku c(hOpMUPOBAHHOCTH HHIMKaTOpa gocTuxkenus komrereHimu OITK-1.1, OIIK-1.2,
OIIK-1.4, OIIK-1.5, OIIK-1.11, YK-1.1.
1. ITyns 1eTUT rOpU30HTAIILHO U MOMAIAaeT B LIAp, 3aKPEIICHHBI Ha HEBECOMOM KECTKOM CTEPIKHE,
u 3actpeBaer B HeM. Macca nynu B 1000 pa3 MeHbliie Macchl 1mapa. PacctosiHue oT 1ieHTpa mapa J10 TOUKH
noaseca |=1 m. HaiiTu ckopocTh MyJu, €Cii CTePKEHb OTKJIOHMIICS Ha 30°.
2.ITon nmevictBueM kacatenbHol cuibl 10 H, MaxoBuk ocranaBnuBaetcs, caenas 20 000poToB.




MaxoBHK cUUTaTh ONHOPOAHBIM AUCKOM. Paguyc nucka

R=20 cm, macca m=2 kr. HaiiTu HayainbHYIO 4aCTOTY BpPAILCHUS.

3. O0Opyu Maccoii 2 kr u paauycom 20 cM BpamiaeTcs 1o 3akony ¢=t3 -5t2+6t-2. HaliTu MOMEHTBI
cuibl yepes lc, 2 ¢ u 4 ¢ mociie Havyana BpaiieHus. OTBETUTh YCKOPSIOIINUE UM TOPMO3SIIIINE 3T MOMEHTHI.

MonekynsipHasi GU3HKa H TEPMOTUHAMUKA

4.0npenenuThb yICIbHYIO TEIIOEMKOCTh Ta30B: He, Ne, Ar, H2, 02, N2, CO2, C2H50H, CH4,
NO2.

5.11pu M30TEpPMUYECKOM pacIlIMpeHun 00beM raza yBeauuuics B 3 pa3za. Ha ckoiabko U3MEHUI0Ch
JaBJIEHHE, €CJIM HadaiabHoe naBiienue ob110 420 klla?

6.IIpu Y® obOnydeHnH IBYyXaTOMHOIO rasa jiaBiienue yBeiaunumioch co 100 kIla go 150 xIla. Kakas
JI0JISI MOJIEKYJI ra3za pacrajiach?

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

DJIEKTPUYECTBO U MAarHETU3M

8.Yetsipe 3apsina 1=02=2 uKu, q3=04=4 aKx HaxosaTCcs B BEpIIMHAX KBaJIpaTa co CTOPoHOi a=10
cM. HaliTu HanpsiKeHHOCTh M MOTEHIIUAN 3JIEKTPUUECKOro MOJIs B IEHTPE KBaJIpaTa.

9. Yernipe 3apsaa q1=02=2 K, q3=04=4 uKn HaxoasaTcs B BepIIrMHaX KBajpara co CTopoHoi a=10
cM. HaliTu HanpsiK€HHOCTh M MOTEHIIHUAN 3JIEKTPUUYECKOTO OIS B CEPEIUHE CTOPOHBI 3-4.

10. Yetsipe 3apsna q1=02=2 uKun, q3=04=4 aKi HaxoaaTCs B BEpIIMHAX KBapaTa CO CTOPOHOM
a=10 cm. Haiitn HanpspKeHHOCTD M IOTEHITUAN JICKTPUYECKOTO OIS B CEPEIMHE CTOPOHBI 2-3.

11./]1a Bo3nymHbIx KoHAeHCaTOpa Cl= C2=6 MKk® coeIMHEHBI MTOCIIEIOBATEIHHO U 3aPsHKEHBI J10
pasnoctu norennuaioB U=100 B. Ha ckonbko U3BMEHUTCS SHEPTHS CUCTEMBI, €CJIM HE OTKIIIoYast
KOHJEHCATOPbI OT UICTOYHHKA, MEXKAY TUIACTUHAMU TIEPBOT0 KOHIEHCATOPA BBECTH JIUAIEKTPUK C
TURIIEKTPUUECKON TPOHUIIAEMOCTBIO £=57

12.BonbdpamoBas ciupains sekTpudeckoit namnouku mnpu t=20°C umeer conporusienue R=35,8
Owm. KakoBa Oyzaer Temneparypa t2 HUTH JaMIIOYKH, €CIIU MPU BKIIOUEHUH B ceTh ¢ HanpsbkeHuem U=120 B
o HUTH uaetT Tok 1=0,33 A? TemnepaTypHbIid KOG (GUIIMEHT cOonpoTUBIICHUS Boibppama a=4,6-10-3 K-1.

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

14.113 meanOroO mpoBoja ceueHrneM S=1 MMm2 caenanu Koublo ummHoi 1=251,3 cM 1 MOoAKIIIOYHIN K
UCTOYHUKY TOKa ¢ HanpspkeHrnem U=240 B. HaiiTu MarHuTHy10 HHIYKIUIO B IIEHTPE KOJbIIA.

15.Yepes kaTyuiky, UHIYKTUBHOCTb KOTOpoit L=2 1M H, TeueT TOK, U3MEHSIOIIUICS CO BPEMEHEM I10
3akony 1=10sin(wt), rae 10=5 A, ®=27/T u T=0,02 c. HaiiTu 3aBUCUMOCTb OT BpeMeHH t 3.11.C.
CaMOMHJYKITUH €1, BOZHUKAIOIIEH B KaTyIIKe U MUHUMAJIbHOE 3HAYeHHE ATOH 3.J1.C. €imin.

BonnoBas onTrka

17.B ombiTe FOHTa 0TBEpCTHS OCBEIIATICH MOHOXPOMATHYECKUM cBeTOM (A=500HM).

Paccrosinue mexxay oTBepctusiMu 0=1MM, paccTosiHUE OT OTBEPCTHIA 10 9KpaHa 2,5 M. Haiitu
MOJIOKEHUE TPEX MEPBBIX CBETIBIX MOJOC.

18.ITocrosinHas audpakunonHoi pemerku d=1mrm. Kakyro pasHOCTb [UTHH BOJIH AA MOKET
pa3peuuTh 3Ta pemieTka B oomactu cuuux nydeit (A=400HM) B ClieKTpe TPETHETO MOPsAKA, €CIH IUPUHA
pemieTku a=2,5¢cm?

OcCHOBBI KBaHTOBOW U aTOMHOM (U3UKH

19. Kakoii ainmuHe BOJTHBI COOTBETCTBYET MAKCUMYM H3TYYEHUS TIOBEPXHOCTH MAaXOTHOM 3eMITU TpU
ee Temmneparype t=27°C?

20. ITpu qyurensbHOM 00TydeHHH cepeOpsHOM MIACTUHKH CBETOM OHA IPHOOpEeTaeT nmoTeHmnuan 3,3
B. HaiiTi n1nmuHy BOJIHBI M SHEPTHUIO MAJA0NINX (OTOHOB, K KAKOMY JHAMa30HYy OTHOCHTCS JUTMH BOJIH
OTHOCHUTCSI TO U3TyUyeHHUE?

21. Onpenenure NepUoOAbI BpAIIEHHUS dJIEKTPOHA HA MEPBHIX Tpex bopoBckux opouTax.

7.3. CucteMa OlIeHUBAHUS PE3YITATOB O0YUYESHHUS 1O AUCHUIIIMHE (MOJIYIIIO) MIPH MPOBEICHUN TEKYIIETO
KOHTPOJI YCIIEBAEMOCTH



Ouenka
«OTIUYHOY (32YTEHO)

3HAHUS:

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

- TOYHOE HUCIIOJIH30BAHNE HAYYHOW TEPMHUHOJIOTUH, CUCTEMATHYECKHA IPAMOTHOE
1 JIOTUYECKHU MPABUIILHOE M3JI0’)KEHHE OTBETA Ha BOIIPOCHI;

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

YMEHUS:

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

HaBBIKH:

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

- BJIaJICET HAaBBIKAMH CAMOCTOSATEILHO U TBOPUYECKH pPeIIaTh CIOKHBIE
po0JIeMbI M HECTaHIAPTHBIC CUTYAIIUH;

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

- rPaMOTHO 0OOCHOBBIBAET X0 PEIICHUS 337124,

- 0e3ynpevyHo BJIaJIeeT HHCTPYMEHTapHUeM YYeOHON JUCIUTUIMHBI, YMEHHUE €0
3(PEKTUBHO MCITOIB30BATh B IOCTAHOBKE HAYYHBIX U MPAKTUYECKUX 33]1a4;

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

Ouenka
«XO0pOoII0Y (3aYTEHO)

3HAHUS:

- TOCTaTOYHO MOJHBIE M CUCTEMaTHU3UPOBAHHBIE 3HAHUS 110 AUCLUILINHE;

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

YMEHHS:

- YMEET OPUEHTHUPOBATHCA B OCHOBHBIX TEOPHUSX, KOHIEMIIUAX U HAPaBIECHHUIX
JTUCIUIUTAHBI U JaBaTh UM KPUTHUYECKYIO OIICHKY;

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

- BIIaJIceT MHCTPYMEHTapUeM Mo TUCIUILINHE, YMEHUE eT0 UCIOIb30BaTh B
MMOCTAaHOBKE U PEIIEHUHN HAYYHBIX U MTPO(HEeCCHOHATBHBIX 3a7a4

HaBBIKU:

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

- cpeHUl ypOBEHb CPOPMUPOBAHHOCTH 3asBICHHBIX B paboueit mporpamme
KOMIIETCHITU;

- 0e3 3aTpyaHEHUH BBIOUpPAET CTAHIAPTHYIO METOIMKY BBITIOJIHEHUS 3a/JaHUM;
- 000CHOBBIBAET XOJ] pelIeHUs 3a/1a4 0e3 3aTpyIHEeHU




Ouenka
«YIAOBIETBOPUTEIHHO
(3aureHo)

3HaHUS:

- JOCTATOYHBIA MUHUMAJIbHEIA 00BEM 3HAHUH 110 JUCLHUIIINHE,

- YCBOEHHE OCHOBHOM JINTEPATYpPbl, PEKOMEHAOBAaHHON pabodell mporpaMMoii;

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

YMEHHUS:

- YM€ET OPUEHTHPOBATHCS B OCHOBHBIX TEOPUSIX, KOHIEIIUAX U HAPABICHUIX
10 JUCLMIUIMHE U JaBAaTh UM OLEHKY;

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

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

- paboTa noj; pyKoBOJCTBOM IPENOaBaTeNsd Ha MPAKTUUECKHUX 3aHATHUSX,
JOMYCTUMBIN YPOBEHb KYJIbTYpPbl UCIIOJIHEHUS 3aJaHUM;

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

- HCIIBITHIBACT 3aTPYAHECHUS TP OOOCHOBAHUH aJITOPUTMA BHITIOJTHEHUS 3aaHHA

Ouenka
«HEYIIOBIICTBOPUTEIHHO
(HE 3a4TEHO)

3HAHUS:

- (pparmeHnTapHbIe 3HAHUS IO TUCIUILINHE;

- OTKa3 OT OTBeTAa (BBIMOJIHEHUS TUCHbMEHHON pabOThI);

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

YMEHHS:

- He yM€eT UCIOJIb30BaTh HAYYHYIO TEPMUHOJIOTHIO;

- HAJIMYHe TPyOBIX OMHUOOK

HaBBIKU:

- HU3KUH YPOBEHb KYJIbTYPbl UCTIOTHEHHUS 3aIaHUI;

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

- OTCYTCTBHUE HaBBIKOB CAMOCTOSITEIHHON PaOOTHI;

- He MOKeT 00OCHOBATh AJITOPUTM BBITIOJIIHEHUS 3aJaHUI

7.4. TeopeTnueckue BOIPOCH! M MPAKTUYECKUE 3a/IaHUs 111 TPOBENCHUS IPOMEKYTOUYHOM aTTeCTalluu
o0OyJaronuxcsi, HeOOX0IMMBbIE JUIS OIICHKU 3HAHUHM, YMEHHUI 1 HaBBIKOB U (WJIH) OMBITA MPOPECCHOHATBHON
NEeSTENIbHOCTH, XapaKTePU3YIOIINUX 3TAIbl (JOPMUPOBAHUS KOMIETSHIIUA B MMPOILIECCE OCBOCHUS
00pa3oBaTenbHOMN MPOrpaMMbl

7.4.1. TeopeTudeckre BOIPOCHI AJIsl MPOBEICHHS TPOMEKYTOUHOM aTTeCTallMi 00y4YaroIuXcs
[IpumepHBIE BOIIPOCHI
1. MarepuanbpHas Touka. KnHEMaTHueckue XapakTepuCTUKU: TPACKTOPHs, ITyTh, IEPEMEIIECHHUE,
CKOPOCTb M YCKOPEHUE; ONPEICICHUE U CBsI3b. PABHOMEPHOE, YCKOPEHHOE U 3aMEJIEHHOE [IBHKEHHUE.
2. PaBHONIEpEMEHHOE IBUKEHUE, IPUMEP — IBUXKEHUE TeJa, OPOIIEHHOIO MOJT YIJIOM K TOPU30HTY.
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. KunemaTtuka BpamaTeapHOro IBUKEHUS. BEKTOPHI yTIIOBOW CKOPOCTH M YCKOPEHUS.
. YIJIOBbIE KHHEMAaTHYECKNE XapaKTEPUCTUKU U UX CBS3b C TUHEHHBIMHU.

. [IpyHIIMIT OTHOCUTENIBHOCTH, ITpeoOpa3oBanus ["anues Uit CKOPOCTH U YCKOPEHUS.
. Onementsl CTO. [Toctynatel. [IpeobpazoBanue BpeMeHu U KOOpAUHATHL. THTEpBa.
. OnemenTsl CTO. [locTynatel. PenaTuBUCTCKHI UMITYJIBC, PEATUBUCTCKASI SJHEPT L.
. 3aKOHBI IMHAMUKH MaTepHuaabHOU ToukH. (3akoHbl HbroTOHA).

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

nedhopmaruu.

11. Umnynsc. UMiynbe cuibl. 3aKOH COXpaHeHus: uMnyibca. [1oaHbIH UMIYIbC CUCTEMBI TE.
12. 3akoH coxpaHeHus1 UMITyJbca. Y 1ap. Pacuér ckopocTeit Tel mpu 1eHTpaTbHOM aOCOIOTHO

HEYIPYroM yaape.

13. 3akoH coxpaHeHus1 UMITyJbca. Y iap. Pacuér ckopocTeit Tel mpu IeHTPaTbHOM a0COIFOTHO




YOPYroM yaape.

14. Pabora. PaboTa nepemMeHHO# CHIIbl. MOIIHOCTD.

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

16. Kunetnueckas sHeprus. [lonHas 3Heprus, 3aK0OH COXpaHEHUS SHEPTUU.

17. Bpamenue tBepaoro temna. [lornstue MmomenTa cuiabl. OCHOBHOE YpaBHCHHUE JUHAMHUKH
BpaIIaTeIbHOTO JIBUKCHHUS.

18. MoMeHT uHepIHH, ONpe/iesieHue U IpUMEp pacyeTa ajisi ofHOpoaHbIX Tel. Teopema Il telinepa-
I'roiirenca.

19. MomeHT uMIyJibca, 3aKOH COXpaHEHUsI MOMEHTA UMITYJIbCca MPY BPaAIICHUU TBEPOTO Tela.

20. PaboTa npu BpaieHuu TBeporo Teia. KuaeTndeckas JHEpPTHsl BpaIaroIIero Teia.

21. LenTp macc, onpeaencuue. LleHTp Macc Kak TOYKA MPUIIOKEHUS CUIIbI TSHKECTH (TTOTEHIIMAIbHAS
SHEPTUsl CUJIbI TSHKECTH CUCTEMbl MATEPUAIBHBIX TOUEK U MOMEHT CHJI TSIKECTH ).

22. UneanbHblii ra3, napaMmeTpsl UaealbHOro ra3a. 3akon Aoraapo u Knanelipona-Menpeneesa.
H3onporeccel.

23. CpeaHee 4UCIIO CTOJKHOBCHUH MOJICKYJI, CPEIHSIS JTIMHA CBOOOIHOTO IIpodera.

24. Slpnenus nepenoca. Auddysusa. Koadbdumment quddyzun.

25. SIBnenus nepeHoca. TemnonpoBoaHOCTh. KoadhpuimeHT TemionpoBo HOCTH.

26. SlBnenus nepenoca. Bsskocts. KoaddummeHT Bsa3kocTy.

27. IloBepxHocTHOE HaTshKeHUEe. CMaunBanue. KanumispHele siBJICHUS.

28. CpenHsist SHEPTUs MOJIEKYJIBI HIICATBHOTO Ta3a, CTereHu cBo0oabl. Teopema bonmbiiMana o
pacnepeieIecHUH YHEPTHH 110 CTETICHSIM CBOOO/IBI.

29. BuytpeHHsis 3Heprus raza, padora rasza, nepBoe Ha4ajio TepMOJIUHAMUKH.

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

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

32. TennoBsle MamuHbl. Bropoe Hauano TepmoauHamMuku. [IpuHiun paGoThl TEMIOBBIX MAIITUH.

33. Hukn KapnHo, K 3TOro nukia.

34. Tlousatue 00 0OpaTUMBIX U HEOOpaTUMBIX Iporeccax. JuTponus. HepaBenctBo Knaysuyca. K
LMKJIA PEabHBIX TEIUIOBBIX MAIIIMH.

35. 3akon Kynona. HanpskeHHOCTB 3J1eKTpocTaTHueckoro nosid. [IpuHuun cynepno3unuu aJis
BEKTOpA HAIPSKEHHOCTH MOJIs. JINHUKM BEKTOpa HANPS)KEHHOCTH.

36. PaboTa cun anekTpocTaTH4eckoro mois. Teopema o HUPKYISIIIHE BEKTOpa HAMPSKEHHOCTH.

37. llotenuman. [IpuHuun cynepno3uuu AJis NoTeHMania.

38. CBs13b MEX1y HAIPSHKEHHOCTBIO 3JIEKTPOCTATUYECKOTO MOJISI M TOTEHLIUATIOM.
OKBUIMOTEHUIUAJIBHBIE TOBEPXHOCTH U UX CBOMCTBA.

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

40. IlonstpHbIE M HENMOJISIPHBIE TUAJIEKTPUKH. J{M3neKTpruieckas MIpOHULIAEMOCTb U
BOCITPUUMYHUBOCTD.

41. BexTop nonsipu3aluny U BEKTOP NEKTPUUECKOTO CMEIICHHUS.

42. Cerneroanektpuku. [Ipsimoit u o6patHbIii be303ddekt. [IpuMeHeHrne mbe3031eKTPHUKOB B
TEXHUKE.

43. [IpoBOIHUKY B 3JIEKTPOCTATUYECKOM IOJIE. DIIEKTPOCTATUUYECKAs UHIYKLIHS. Y CTIOBUS
paBHOBECHS 3apsi10B HA POBOJAHUKE.

44. EmxocTb npoBoaHuKa. [Inmockuit konnencatop. Hununapudeckuii u chepuaeckuii
KOHJIEHCATOPBI.

45. CoeMHEeHUs] KOHIEHCATOPOB.

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

47. DHeprus dIeKTpocTaTndeckoro noist. O0beMHas MI0THOCTh SHEPTHH.

48. OCHOBHbIE XapaKTEPUCTUKU MOCTOSIHHOTO ToKa. Cuia Toka. [ImoTHOCTh TOKA.

49. DnexkTpoasuxkyiaa cuna. Hanpspkenue Ha yyacTke nenu. 3akoH OMa 11 ydacTka Hemnu.
ConpoTusieHne MpoBOAHUKOB. 3akoH Oma B nuddepeHnuansHoi Gpopme.

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

51. 3akon Oma aJ11 HEOAHOPOAHOTO YYacTKa LEMU U 3aMKHYTON LIETIH.

52. IlpaBuna Kupxroda.

53. MaruautHoe nose. OnbIT Dpcreaa. MarHUTHBIM MOMEHT KOHTYpa ¢ TOKOoM. MHaykuus
MarHUTHOTO TIOJIA.



54. 3axoH buo — CaBapa — Jlanaca v yacTHbIE Cllydau €ro npuMeHeHus. JINHUY MarHUTHOU
WHIYKIUU.

55. Hupkynsiiust BEKTOpa MarHUTHOM MHAYKIIMK. 3aKOH MOJIHOTO TOKa (T€opeMa O [UPKYJIALIHH).

56. MarauTHOE 110JI€ COJIEHOW/ Ia U TOPOHIa.

57. 3akon Amrepa.

58. Cuna JlopeHnma.

59. JIBukeHue 3apsyKEHHBIX YAaCTHUI] B MArHUTHOM II0JI€.

60. Dddexr Xommna.

61. KoHTyp ¢ TOKOM B MarHuTHOM TIOJIE.

62. Pabota, coBepiaemas mpy NepeMeICHIH TPOBOJHUKA C TOKOM B MATHUTHOM IIOJIC.

63. Teopema I'aycca 15 TOTOKa MAarHUTHOM WHIYKITUH.

64. MarauuTHbie CBOWCTBa BeliecTBa. [ unoreza Amnepa. Bektop HaMarHn4MBaHus.

65. HanpsikeHHOCTh MarHUTHOTO 110J1s1. MarHuTHas MpOHUIIAEMOCTh M BOCIIPUMMYUBOCTb.

66. MaraHuTHbIE MOMEHTBI ATOMOB U MOJIEKYIIL.

67. JlnamarHeTHKY U apamMarHeTHKH.

68. deppoMarHeTUKU, UX CBOMCTBA U IIPUMEHEHHUE.

69. SBienue 3NeKTPOMArHUTHOM UHIYKUIKU. 3aKoH nHAYKIY Dapanes. [Tpasuio Jlenna.

70. SIBnenne camouHayKuuH. MHIYKTUBHOCTD MPOBOAHKUKA. THIYKTUBHOCTE COJICHOM/IA.

71. SIBnenue B3aumHoM nHAyKIMK. Toku dyko. Tpanchopmarop.

72. DHEeprusi MarHUTHOTO TIOJISL.

73. BuxpeBoe snektpuueckoe nose. [lepBoe ypaBaenue Maxkcgeria.

74. Tok cmenenus. Bropoe ypaBHenune MakcBeiuia.

75. IlonHas cucteMa ypaBHeHUI MakcBeria.

76. DneKTpOMarHuTHbIE BOJIHBI U UX CBOMCTBA.DHEPIUs, IEPEHOCUMAs SJIEKTPOMAarHUTHOU
BosHOU. Bektop YmoBa — [loitHTHHTa.

77. KorepeHtHble BOIHBL. ONTUYECKAs! IJIMHA TYTH U ONITUYECKAst pa3HOCTh X0/1a BOJIH. Y CJIOBUE
MaKCHUMyMa U MUHUMYyMa UHTepEpEeHIINH.

78. Metoabl HaOmoAeHus uHTepdepeHunu. MuTepdepeHins B TOHKUX MJICHKaX.

79. Konbnia Hetotona. [Ipumenenue naTepdepeHIny CBeTa.

80. IIpunmun ['toitrenca — @penens. 3oubl OpeHens.

81. qudpaxius Ha KpYTJIOM OTBEPCTUH U JIUCKE.

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

83. Iucnepcus u pa3peniaronias CiocoOOHOCTh ONMTUYECKUX MTPUOOPOB.

84. EcTecTBeHHBIN 1 MOJISPU30BaHHbBIN CBET. 3aK0OH Maitoca.

85. Ionsgpuzanus npu OTpaKeHUH U MpeIoMIIeHUU. 3aKoH bprocrepa.

86. JIBoitHoe nyuenpenomiuenue. [lonsgpusanmonsasie ycTpoiicTBa.

87. TeroBoe U3ITYYEHHE U €r0 XapaKTePUCTUKH. AOCOTIOTHO YepHoe Teso. 3akoH Kupxroda.

88. 3akons! Credana — bonpiimana u Buna.

89. ®opmyna Panest — J[xxunHca. «YnprpaduoneroBas» karactpoda.

90. ®opmymna Ilnanka.

91. OnTruueckas MUPOMETPHUSL.

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

93. Macca u ummynbc potona. JlaBieHue cBeTa.

94. Db dext Komnrona. KopmyckynspHo — BOTHOBOM Tyaan3M.

95. Mogens atoma TomcoHna u Pesepdopaa.

96. CnekTtp aToma BOJIOpOJa.

97. Teopus bopa.

98. BonmHoBsIe cBoiicTBa MuKkpodactull. @opmyna ne-bpoiins. Judpaxiius 31eKTpoHOB.

99. Ilpuniun HeonpeaeaeHHoCTeH [ elizeHOepra.

100. BonnoBas ¢yHkius u ee cBoiictBa. YpaBHenue lllpenunrepa.

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

7.4.2. IlpakTrueckue 3aJaHusl IS POBEACHUS MTPOMEKYTOUHOM aTTeCTaIlli 00yJarOIIUXCs
1. 3aBUCHUMOCTD MPOMACHHOTO TEJIOM MYTH S OT BpeMeHu t naeTcst ypaBHeHHeM S=A+Bt+Ct2,



rae A=3 m, B=2 m/c, C=1 m/c2. HalimuTe CpeIHIOI0 CKOPOCTh M CPeIHEE YCKOPESHHE Tejla 3a IIEPBYIO,
BTOPYIO M TPETHIO CEKYH/IbI €T0 JTBUKCHHSI.

2. C GamrHu BbicoTOM h =25 M ropu30HTaILHO OPOIICH KAMEHb CO CKOPOCThIO VX =15 M/c.

Kakoe Bpems t kamenb Oynet B nBuxkennn? Ha kakom paccrosiauu | 0T ocHOBaHMs OallTHY OH yIajeT Ha
3emunto? Kakoil yros cocTaBUT TpaeKTOpUs KaMHs C TOPU30HTOM B TOUKE €T0 MaJCHUs Ha 3eMITI0?

3. Kamenp OpolieH TOpu30HTaIBHO CO CKOPOCThIO VX =15 m/c. Haiinute HOpManbHOE
TaHTCHIIMATFHOE YCKOPEHUS KaMHs depe3 Bpemsi I = 1 ¢ mocie Havana JBUKCHHUS.

4. Komneco, Bpalasch paBHOYCKOPEHHO, JIOCTUIIIO yriioBo ckopocTH 20 paj/c yepe3 N=10 o0
rocJie Hayaja BpaiieHusi. Haiiure yrioBoe yCKOpeHue KoJjeca.

5. 3aBUCUMOCTD MPOMJICHHOTO TEJIOM MYTH MO OKPYKHOCTH PauycoM =3 M 3a/1aercs
ypaBuerueM S=At2+Bt (A=0,4 m/c2, B=0,1 m/c). Onpenenute 11t MOMeHTa BpeMenu t = 1 ¢ mociie Havaa
JIBIKEHUS YCKOpeHUe: 1) HopMallbHOE; 2) TAHT€HLIUAIIBHOE; 3) MOJIHOE.

6. Teno CKoJIB3UT 1O HAKJIOHHOM TIIOCKOCTH, COCTABIISIONIEH ¢ TOPU30HTOM yToJl 45 rpaaycos.
[poiigs myts S = 36,4 cM, Teno mpuodpeTaet ckopocTh V =2 m/c. Halinute koddumment Tpenus Tena o
MJIOCKOCTb.

7. C 6amnu BeicoToit H = 20 M ropu3oHTaIbHO co ckopocThio 10 M/c OpoiieH kaMeHb Maccoi
m=400 r. mpereOperasi CONMPOTUBICHUEM BO3/1yXa, OMPEACTUTE Il MOMEHTa BpeMeHu t = 1 ¢ mocrne Havana
JIBIDKEHUS: 1) KHHETUUYECKYIO SHEPTHIO; 2) MOTEHIUATBHYIO YHEPTHUIO.

8. ITyns maccoit m = 15 r, JeTsias ropu30HTaIbHO CO CKOpocThio V =200 M/c miomnaaaet B
Oa/uTMCTHYECKUI MassTHUK JuTHOM | = 1 M u maccoii M = 1,5 kr u 3actpeBaetr B Hem. Onpeeure yroi
OTKJIOHEHUS MasITHHKA.

9. CronrHoM OAHOPOAHBIN AUCK CKATHIBAETCS 0€3 CKOJNBKEHHS C HAKIIOHHOM MIIOCKOCTH,
oOpa3yromeid yroi anbda ¢ ropu3oHTOM. Onpenenure IMHEeHHOe YCKOPEHUeE a IUCKa.

10. HanummTe ypaBHeHHE TApMOHHYECKOTO KOJIeOaHUs TOUKH, ecliu ero amrmutyna A = 15 cum,
MaKCUMaJIbHasi CKOPOCTh KoJieOmromieiics Touku 30 CM/c, HavanbHas ¢aza 10 rpaaycos.

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

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

7.4.3. IlpumepHble TEMBI KypcoBOW padoThI (MpoekTa) (IpHU HaJIUYUN)
KypcoBble npoekTbI(paboThl) y4eOHBIM IJIAHOM HE NMPETyCMOTPEHBI.

7.5. Meroauyeckne MaTepuasl, OIpeIeSOINe MPOLeayPsl OLICHUBAHNS 3HAHUN, YMEHHI, HABBIKOB 1
(unu) onbITa NPO(heCCUOHATIBHON JeSTENIbHOCTH, XapaKTEPHU3YIOIIUe 3Tanbl (POPMUPOBAHUS KOMIIETEHIIUH

[Ipouenypa npoBeeHNs IPOMEKYTOUHOM aTTeCTAllUU U TEKYIIEr0 KOHTPOJIS YCIEBAEMOCTH
peraaMeHTHpPYeTCsl JJOKaIbHBIM HOPMAaTUBHBIM aKTOM, OIPEEIISIONINM MOPSAI0K OPraHnu3aluy U
IPOBEJCHUS TEKYIIET0 KOHTPOJISL yCIIEBAEMOCTH U TPOMEXYTOUHOM aTTecTallui 00y4yarommuxcs.

[Ipouenypa onenuBanust GopMUPOBAHUSI KOMIIETEHIIUI MPU MPOBEACHUH TEKYILIETO KOHTPOJIS
npuBeseHa B 1. 7.3.

TunoBbie KOHTPOJIBHBIE 3aJIJaHUS WIIM HHBIE MaTepHajIbl TEKYILEr0 KOHTPOJIS IPUBEACHBI B 1. 7.2.

[TpomexxyTouHas arTecTamus mo IUCIUILTHHE TPoBOaUTCS B (popme 3aueta (1 cemectp) B hopme
sK3aMeHa (2 cemecTp).

3adet nmpoBoauTCs B opMe coOeceOBaHUS U TECTUPOBAHUS (B TOM YHCIIE KOMIIBIOTEPHOTO).

DK3aMeH NPOBOJUTCS B (opMe MUCHbMEHHOT'O KOHTPOJIBHOTO 3a7jaHusl (B TOM YHUCIIE
KOMITHIOTEPHOTO).

7.6. Kputepun onieHuBanusi chopMHUpOBAaHHOCTH KOMIIETEHLUN IPU MPOBEIEHUU MPOMEKYTOUHON
aTTecTaluuu

YpoBEHb OCBOSHMS M OlLIEHKA

Kpurepun OreHka OreHka
«HEYIOBJCTBOPHUTEIIb | «yAOBIETBOPUTENIbH | OLIEHKa «XOPOLIO» O1eHKa «OTINYHO
OLICHUBAHUS
HO» o»
«HE 3aYTEHO» «3a4TEHOY




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

OO0yuaromuiicst OOyuaromuiics OO6yuaromuiics OO6yuarommiics
JIEMOHCTPHPYET: JIEMOHCTPHUPYET: JIEMOHCTPHUPYET: JEMOHCTPHUPYET:
-CYIICCTBCHHBIE -3HAHUS -3HAHUE U -r1y0oKwue,

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

-IOTTYCKAIOTCS -HETIOJTHBIC OTBETHI | KOHTPOJIMPYEMOTO | 3HAHUS MPOrPaMMHOTO

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




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

MPOAEMOHCTPUPOBA | CYIIECTBEHHBIMU HEOOJIBIITUMU OTJIMYHBIC YMEHUS B
HEJIOCTaTOYHBIN HETOYHOCTSAMM. HETOYHOCTSIMH. paMKax OCBOCHHOTO
YpPOBEHb YMEHUH. Honyckarorcst [Tokazan xopomme | ydeOHOro maTepuara.
[IpakTrueckue OImMOKH B YMEHHS B paMKax Pemaer
3a7aHus HE CoZep>KaHUM OTBETA OCBOCHHOT'O MPEJI0KEHHBIE
BBITTOJIHEHBI 1 pelIeHUuU y4eOHOT0 MPAKTUYECKHUE 3aITaHUS
YMEHHUS OOyuarommiics He MPAKTUYECKUX Marepuaa. 0e3 omuboK
OTBEYAET HAa BOMPOCHI 3a7aHuM. [Ipennoxxenubie OtBeTun Ha BCe
ounera npu IIpu oTBeTax Ha MPaKTUYECKUE JOTIOJTHUTEIbHBIE
JIOTTOJTHUTEIIbHBIX JIONIOJTHUTEIbHBIC | 3aJaHUs PEIICHBI C BOIIPOCHI.
HaBOJSAIIUX BOIIpOCcax BOITPOCHI OBLIIO HEOOJIBIITUMU
MpernojiaBaTess. JIOMYIIIEHO MHOT'O HETOYHOCTSIMH.
HETOYHOCTEH. OtBeTun Ha
OOJILIITUHCTBO
JIOTTOJTHUTEIIbHBIX
BOIIPOCOB.
He moxet BriOpaTh UcnbiThiBaET be3 3aTpynnenuit [TIpumensier
METOJIUKY 3aTPYIHCHUS T10 BBIOHpaeT TEOPETUUECKNE 3HAHUS
BBITIOJTHCHHUS BBIOOPY METOJIUKHU CTaHJIapTHYIO JUISL BBIOOpa METOIUKH
3aaHUH. BBITIOJTHEHHS METOJIUKY BBITIOJTHEHUS 3a/ITaHHH.
JlomyckaeT rpyobie 3aaHUH. BBITIOJTHCHHS He nomyckaeT ommbox
OIIMOKH TIPH JlomyckaeT OmmOKu 3aJaHUN. IIPY BBITTOJTHCHUH
BBITIOJTHCHUH IIPH BBINOJHEHUH | JlomycKaeT OmmMOKu 3aJaHUH.
3aaHUM, 3aJJaHNH, P BBITTOJIHCHUU CaMOoCTOSTENILHO
HapyIAIOIINE JIOTUKY | HapyIICHUS JIOTUKU 3aIaHuM, HE aHATN3UPYET
penieHus 3aay. perieHus 3aiay. HapylIaIIne pe3yibTaThI
BIIAJICHHE Henaer HcnbrTeiBaeT JIOTHKY PEIICHUS] | BBINOJHEHUS 3a1aHHUM.
HABBIKAMIH HEKOPPEKTHBIE 3aTPYIHEHHUS C 3a71a4 I'pamoTtHO
BBIBO/IBI. dbopmynupoBanuem | [lenaet KoppekTHbIE [ 0OOCHOBBIBAET XO/I
He moxer KOPPEKTHBIX BBIBOJIBI 110 penieHus 3aaad.
000CHOBATH BBIBOJIOB. pe3yiibTatam
aJTOPUTM UcnwiThiBaeT pelieHus 3a/1aun.
BBITTOJTHEHUS sarpynaHeHus npu | OOGOCHOBBIBAET X0/
3aJlaHUM. 000CHOBaHUH penieHus 3amay 6e3
ajaropuTMa 3aTpyAHEHUH.
BBITTOJTHEHUS
3aJlaHUM.

OI_ICHKa IO JUCHUILIMHE 3aBUCUT OT YPOBH:A Cd)OpMI/IpOBaHHOCTI/I KOMHCTCHHHﬁ, 3aKPCINUICHHBIX 3a
ILI/ICI_II/IHHI/IHOI\/'I, " IIpCACTaBIIACT coboit cpeaHee apn(j)MeTqucxoe OT BBICTABJICHHBIX OLICHOK I10 OTACJIbHBIM

pe3yjabTaTaM OGy‘-IGHI/ISI (3HaHI/I$I, YMCHHU:, BIIAICHUC HaBBIKaMI/I).

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

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

Or1eHKa «yI0BJIETBOPUTEIHHOY/ «3aUTEHOY» BBICTABIIICTCS, €CIIU CpeJHee apudMeTHIecKoe
HaxXOJUTCs B MHTEpBajie oT 2,5 1o 3.,4.

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



8. YueOHO-MeTOAMUYECKOE M MATEPUAIBLHO-TEXHHUYECKOE 00ecneuyeHue TUCIHIIMHBI (MO1yJIs1)
8.1. IlepeueHb OCHOBHOM M JOTIOJHUTEIBHOM JIUTEPATYPhI, HEOOXOIUMOM /I OCBOCHUS AUCITUTUTHHBI

(Moyist)
. KonunuectBo
Ne ABTOp, Ha3BaHUE, MECTO U3JaHUS, U3/1aTEIbCTBO, TO U3AAHUS YIeOHOU 1
/1 y4eOHO-METOIUIECCKON JTUTEPATYPhI PK3EMILIADOB/SICKTP
oHHBbIN angpec ObC
OcHoBHAas INTEPATYPA
Crapony6nesa I'. I1., Xamenko A. A., Kypc nekuuii o puzmnke. MexaHuka,

1 |MomexymapHas (hu3uKa, TEPMOJIMHAMHKA. DJICKTPUICCTBO M MAarHETU3M, https://www.iprbooks
CraBporonb: CTaBpOnoJIbLCKUA TOCYIaPCTBCHHBIN arpapHbIii YHUBEPCUTET, hop.ru/76115.html
2017
Craponyomnesa I'. I1., Xamenko A. A., Kypc nekunii o ¢puszuke. MexaHuka,

o |MomexympHas bu3nKa, TepMOAMHAMHUKA. DICKTPUYECTBO U MArHETH3M, http://www.iprbooksh
CraBpornosb: CTaBpOnoJIbCKUH TOCYIapCTBEHHBIN arpapHblil YHUBEPCUTET, op.ru/76115.html
2017
Npanos A. E., IBanoB C. A., Mexanuka. MosekyisipHas pu3nKa u

3 150
tepmoanHamuka, M.: Kaopyc, 2012
lNonoBun FO. M., JIsmenxko FO. I1., Xonoaunuu B. H., [Tonukapnos B. M.,

4 Oomas pusuka. MonekyssipHas Gpu3rka U TepMOTUHAMUKA. ATOMHas, http://www.iprbooksh
KBaHTOBas U sijepHas ¢pusuka. Pusnka TBEpAOro tena, TamOoB: TamMOoBCKuMit op.ru/63881.html
rocyfaapcTBeHHbIN TexHnueckuil yausepcurer, 9bC ACB, 2013

5 bensixoBa B. U., XKenynkosa E. A., Kykuna E. A., Jleontsesa 1O. H., http://ntb.spbgasu.ru/
3anansoposa U. A., lamok T. A., ®usuka, CI16., 2007 elib/00008/

JdonoHUTeIbHAS JUTEPaTYpa
Kuwm /1. Y., Konosanos H. I1., Jlesut /1. 1., Konosanos I1. H., ®usuka. https://e.lanbook.com

1 |DnekrpuuecTBO M MarHeTu3M. Kypc jekimii ¢ mpuMepamMu penieHus 3ajad, /img/cover/book/1139
Cankr-IlerepOypr: Jlans, 2019 02.jpg
Kocmos B. B., Crankosa E. H., bo6bposckuii A. I1., JlaGopaTopHblii
MPAKTUKYM C UCIIOJIb30BaHUEM BUPTYAIbHBIX CTEH OB M0 AUCIUIUIMHE http:/Awww.iprbooksh

2 | «Dusukay. Paznen «MonekynspHas ¢pusznka u TepMOAUHAMUKay, CaHKT-

) o . . 0p.ru/17897.html
[TetepOypr: Poccuiickuii rocy1apcTBEHHBIN THAPOMETEOPOTIOTHIECKUI
yHHUBEpcuteT, 2013
Hy6posckuii B. T'., Xapnamos I'. B., Mexanuka, TepMoIMHAMUKA U

3 |MoyeKynspHas ¢u3nKa: COOPHUK 3a/1a4 U MPUMEPHI UX PEIICHUS, http://www.iprbooksh
Hosocubupck: HoBocuOupckmii rocy1apCcTBEHHBIN TEXHUISCKUI op.ru/91733.html
yHUBepcuTeT, 2015

4 Kanamuukos H. I1., MypaseB-Cmuphos C. C., O6mmas ¢pusuka. COopHHK https://e.lanbook.com
3aJJaHHi ¥ PYKOBOJICTBO K pemieHuto 3aaau, Caukr-IletepOypr: Jlans, 2020 /book/130574
Cxnsposa E. A., Cemkuna JI. 1., Ky3ueuos C. I/I.,. Kypc JICKLHHA 110 ¢busuke. http://www.iprbooksh

5 |MonekynspHas ¢pusnka. TepmoauHamuka, Tomck: ToMckwmit

. 0p.ru/83966.html
MOJIMTEXHUYECKHUI yHUBepcutert, 2017

5 Kum 1. Y., Maxpo U. I'., JIesur [I. U., ®usuka. Mexanuka. Kypc jgexumii ¢ https://e.lanbook.com
npumepamu pererns 3aaad, Cankt-ITerepOypr: Jlans, 2021 /book/163396
Tpynos I'. M., O0mias ¢u3suka. JlononHUTENbHBIE MaTEPHAIIbI [T

7 . 25
camocTosiTesbHOM paboTel, CankT-IletepOypr: Jlanp, 2019
Kuwm JI. Y., Konosanos H. II., JIesut JI. I/I.,VKOHOBaJ'IOB I1. H., ®usuxa. https://e.lanbook.com

8 |DnexrpuuectBo u MarHeTH3M. Kypc nekuuii ¢ mpuMepamu pelieHus 3aaad,

) /book/226466
Cankt-IlerepOypr: Jlans, 2022
Monyanos B. B., HyTIV/IJIHH B. A., ®u3uka. Metoauka pemieHui . http://www.iprbooksh
1 [xoHTponbHBIX 3a1aHU# MO (PU3HKE TS CTYACHTOB-3a09HHMKOB. U.2, Camapa:

Camapckuil rocyJapcTBEHHbIN TexHuueckuil yausepcutet, 9bC ACB, 2016

op.ru/91131.html




OOyuaromuecs U3 yuciia nHBaIuI0B U uil ¢ OB3 obecrieunBarOTCs MeYaTHBIMU U (FITH)
AIIEKTPOHHBIMU 00Pa30BaTEILHBIMU pecypcaMu B (hopmax, alanTUPOBAHHBIX K OTPAHHYEHUSM UX

3I0POBBSL.

8.2. [lepeuens pecypcoB HHGOPMAITMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTH «IHTepHEeT», He0OXOIUMBIX AJIs

OCBOCHHUS JUCITUTUTHHBI (MOTYJIS)

Haumenosanue pecypca cetu «IHTEpHET»

DIIEKTPOHHBIN ajpec pecypca

BupTtyanbHbie 3KCIIEpUMEHTHI

https://www.youtube.com/c/NR
NUMEPhI/playlists?
view=50&sort=dd&shelf id=7
http://www.all-fizika.com/

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

8.3. [lepeueHb coBpeMEHHBIX MPOPECCHOHATBHBIX 0a3 JaHHBIX U MH()OPMALMOHHBIX CIIPABOYHBIX CUCTEM

HaunmenoBanue

DIIeKTPOHHBIN ajipec pecypca

Cucrema aucranimonnoro ooydenus CII6I'ACY Moodle

https://moodle.spbgasu.ru/

OnexrpoHHas oubamoreka Mpbuc 64

http://ntb.spbgasu.ru/irbisé4r_p
lus/

DJIEKTPOHHO-OMOIMOTEeUHAs cucTeMa u3jarenbera 'Jlans"

https://e.lanbook.com/

HHTepHET-TpeHAKEPHI B chepe 00pa3oBaHus

http://www.i-exam. ru

DJIEKTPOHHO-O0MOIMoTeuHas cucrema uznarenbersa "FOPAUT"

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

DIIEKTPOHHO-O0MOIMOTEeUHast cucteMa m3jgarenberna "' IPRsmart”

http://www.iprbookshop.ru/

DIeKTpOHHO-O0UOIMOoTeUHas cuctema u3aarenbersa "KoHcynbTanT
crynenra”

https://www.studentlibrary.ru/

Hayunas snexrponnas oubnuorexka eELIBRARY.RU

HayuHas syiekTpoHHast
oubimoreka eLIBRARY.RU

®denepanbHbIi 00pazoBaTeabHbIN opTan "EquHoe OKHO J0CTyna K
00pasoBaTesIbHbIM pecypcam"

http://window.edu.ru

Poccuiickast rocynapcTBeHHas Oubinorexa

www.rsl.ru

EnuHbIN 351€KTPOHHBIN pecypc yueOHO-METOIUYECKOM TUTEpaTyphl
CIIGI'ACY

www.spbgasu.ru

bubnmnoreka nmo EcrectBeHHbIM HaykaMm Poccuiickoil AkagemMun Hayk
(PAH)

www.ras.ru

XKypnans! uznarenpcTsa Sage. B HacTosiiee BpeMst JOCTYITHBI CTaThU U3
320 xypHayioB 1o 36 mpeIMeTHBIM pyOpHUKaM: T'yMaHUTapHbIE U
0OIIeCTBEHHBIE HAYKH, HPOPMATHKA, HHKCHEPHBIE TUCIIUILIIHHEI,
9KOHOMHKA, 3/I0POBbE U 00pa3oBaHMUE.

www.sagepublications.com

O6pazoBarenbHble HHTEpHET-pecypcsl CIIOIACY

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

8.4. Ilepeuenp nHDOPMALIMOHHBIX TEXHOJIOTUH, UCIIOJIb3YEMBIX ITPH OCYIIECTBIEHUU 00Pa30BaTEILHOTO
mpoliecca 1o AUCUUIIINHE, BKIII0Yas IepedeHb JTUIEH3MOHHOTO U CBOOOHO pacpoCTPaHIEMOTO

mporpaMMHOT O obecrnieucHUs

HanmenoBanue

Crnioco0 pacrpocTpaHeHHs
(JIMLIEH3MOHHOE WJIH CBOOOIHO
pacnpocTpaHsIeMoe)

LibreOffice CB0OOIHO pacopoCTpaHsIEMOe

8.5. MarepuanbHO-TEXHUYECKOE 00€CTICUeHNE TUCIIUTUTAHBI

CBCI[CHI/I}I 00 OCHAIlICHHOCTHU y‘-IC6HBIX ay'IlI/ITOPI/Iﬁ 1 IOMEIICHUN A1 CaMOCTOSTEIbHOM pa6OTBI

HanmenoBaHue y‘{e6HBIX aYIlI/ITopI/Iﬁ )51 OCH&H.ICHHOCTB O60pyI[OBaHI/ICM U TCXHUYCCKHUMHU
MMOMENISHUHN A1 CaMOCTOSTEIbHOM pa60TBI cpeacTtBamMu O6y‘-ICHI/ISI




40. YaeOHbIe ayTMTOPUU ISl IPOBEICHHS
JICKIIMOHHBIX 3aHATUHN

VYueOHas ayuTOpHs IJIs TPOBEACHUS 3aHATHIA
JIEKITMOHHOTO TUTIA, KOMIUIEKT MYIbTUMEIUHHOTO
obopynoBaHus (IEPCOHATBHBINA KOMITBIOTED,
MYJIbTUMEAUNHBIN MPOEKTOP, SKPaH, ayIMOCUCTEMA),
JTIOCKa, IKpaH, KOMIUICKT y4eOHOH Mebenu,
noAkroueHne Kk komnbrorepHoit cetn CIT6IACY,
BbIXOJ B IHTEpHET

40. YaeOHbIe ayTMTOPUU ISl IPOBEIACHHS
MPAKTUYECKHUX 3aHSATUH, TPYIIIOBBIX U
WHWBUIYAIbHBIX KOHCYJBTAIIUH, TEKYIIETO
KOHTPOJISI U IPOMEXKYTOYHOH aTTecTariuu

KoMIuiekt MyinbTUMeTuiHOT0 000py10BaHUS
(mepcoHaIbHBIN KOMIBIOTED, MYJIbTUMEIHHHBINA
MIPOEKTOP, IKpaH, ayIUOCUCTEMA), TI0CKA, KOMILIEKT
yueOHOI Mebeu, MOJKII0YeHHE K KOMITbIOTEPHOM
cetu CIIOI'ACY, Beixona B HTEpHET

40. YueOHble ayTMTOPUU JJISl IPOBEICHUS
1a00paTOPHBIX padOT

naboparopus o01Iel U CTPOUTENbHON QUBUKH
2-s5 KpacHoapmetickas yi. 1.4

Ayn. 318

Onpenenenne oObemMa MUIUHIPA TTPHA TOMOIITH
IITAHTEHITUPKYJIS (IITAHTCHIIUPKYJIIB); Y CTAaHOBKA IS
WCCIICIOBAHMS 3aBUCUMOCTH TIepHoa KojaeObaHui
MaTEMaTHYECKOT0 MasTHUKA OT €ro JUTUHBI U
oTpesieNIeHUE YCKOPEHUS CBOOOTHOTO MAaCHHS:
MasiTHuK

YcTaHOBKa JIJIsl MCCIICAOBAHUS 3aBUCHMOCTH TIEpHOJ1a
KoJIeO0aHU MAaTEeMAaTHYECKOTO MAsITHHKA OT €T0 JITTMHBI
Y OTpe/ielieHUue YCKOPEHUS CBOOOTHOTO A ICHHS;
YcTaHOBKa JIJIs ONIPEICTICHUS] YCKOPEHHS CBOOOTHOTO
MAJCHMSI I10 TICPUOTY KOJICOAHHI MaTeMaTHIeCKOTO
MasTHUKA; Y CTAaHOBKA JIJISl U3y4eHUs (PU3HUECKOTO
MasTHUKA; Y CTAHOBKA JIJISl ONIPEICTICHUS MOMEHTA
WHEPIMH TeJa 0 MePUOy KPYTHIBHBIX KOJIeOaHUH:
YcTaHOBKa IS ONIPEICTICHISI MOMEHTA HHEPITUH
napajuiesieuIe/1a METOIOM KPYTHIIBHBIX KOJIeOaHUH:
YcTaHOBKa JJIs ONIPEICTICHUS. MOMEHTA HHEPITUU
JTUCKA TI0 TIEPHOY KPYTUIBHBIX KOJICOAHHIA.
YcTaHOBKa JIJIs H3y4EHUSI OCHOBHOTO YPAaBHECHHUS
JTUHAMUKH BPAIIATSIILHOTO JIBFXKECHUS C TIOMOIIIBIO
MasTHrKa O6epOeka

YcTaHOBKa JIJIs ONIPEICTICHUS. MOMEHTA HHEPITUU
MasTHUKAa MakcBeiura. Y CTaHOBKA TSl ONIPEICIICHUS
Koa(¢(duLreHTa BOCCTAHOBIIEHUSI CKOPOCTH TPU
VIPYTroM yaape. Y CTaHOBKa JUISl ONIPEICICHUS
Kkoa(duleHTa BOCCTAHOBIIEHUSI CKOPOCTH MPHU
yIIPYTroM yaape. Y CTaHOBKa sl ONPEeIeICHUS
TEPMHUUYECKOTO KOdPPUIIMEHTA JaBICHUS ra3a npu
TIOMOIIY Ta30BOTO TEPMOMETpA.

YcTaHoOBKa 1715 ONIpeieTICHHs TOBEPXHOCTHOTO
HaTSKEHHsI METO/IOM OTpbhIBa KOJbIla (MeTo a0 Hym).
YcTaHoBka 71 onpeneneHus kodpuimenta BI3KocTu
®KuaKoctu MeTogoM CTokcay. Y cTaHOBKA st
ornpeaeneHus: KO3PPUIUEHTA BI3KOCTH, JITTMHBI
cB0oOOHOTO TIpoOera u 3PpPEeKTUBHOTO TUaMeTpa
MOJIEKYJIBI Ta3a. Y CTaHOBKA JJISl ONIPEACTICHUS
Kod(duiireHTa BI3KOCTH BO3AyXa KAMHUISIPHBIM
METOJIOM. Y CTaHOBKA JIJIsi U3MEPEHHs YHUBEPCATbHOM
ra30BOM MOCTOSIHHOM. Y CTaHOBKA JUJISL OIIPEAEIEHUS
OTHOIICHUS TEIUIOEMKOCTEH BO3/1yXa. Y CTaHOBKA IS
OTIpe/IeNICHUs] OTHOIICHHUS TETNIOEMKOCTEH BO3TyXa.
Beco1 nabopatopHble 21eKTpoHHbIE. Bechl
nabopatopusie 1100




40. YaeOHbIe ayTMTOPUU ISl IPOBEIACHHS
71a00paTOPHBIX pabOT

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

Ayn. 316

YcTaHoBKa /1715 MCClIEI0BAHUS 3aBUCUMOCTH
MOIIIHOCTH, BBIICTISIEMOM B LI€TIM TOCTOSTHHOTO TOKA, U
Kod(uimenHTa moyie3HOro 1eUCTBUS UCTOYHHUKA OT
CHWJIBI TOKA U OT BHEUTHETO CONPOTUBJICHHS. Y CTAHOBKA
JUISL KCCIIeIOBaHUS XapaKTEPUCTUK HCTOYHUKA
MOCTOSIHHOTO TOKAa. Y CTaHOBKA ISl U3y4YeHHs paOOThI
MIOJIYIIPOBOIHUKOBOT'O BBIMPSAMUTEINS Y CTAHOBKA JJIs1
M3y4eHus p-N mepexoia Y CTaHOBKA ISl U3yUECHHS
B3aMMOUHIYKIIMH. Y CTAHOBKA ISl OMIpeIeICHUS
WHIYKTUBHOCTHU KaTyIIKA METOJIOM pE30HaHCa B
KoJe0aTeIbHOM KOHTYpe. Y CTaHOBKA JJIsl U3yUEHUs
MarHMTHOT'O TOJISl COJICHOU A C MTOMOUIBIO AaTYUKa
XOJUIA».

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

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

40. JTaGopaTopusi o0I1Ie# U CTPOUTENBHON PU3UKU
2-s KpacHoapwmeiickas yi. 1.4
Ayn. 316/1

YcranoBKa s KCCie0BaHUs MU(PAKIIMY CBETa Ha
MPSIMOYTOJILHOM IIEJIH. Y CTAaHOBKA JIJI M3yUCHUS
CIIEKTPAJIbHOTO COCTaBa HEOHOBO- I'€JINEBBIX
HCTOYHUKOB, UCIIOJIB3YEMBIX B CBETOTEXHUKE.
YcraHOBKa I ONIPEIEIeHUs IOCTOSIHHOM B 3aKOHE
Credana- bonpliMaHa py MOMOUIY ONTHYECKOTO
MIAPOMETPA. Y CTAHOBKA JJIS U3Y4YEHUS J1a3€pHOTO
M3JIy4eHUs. Y CTAHOBKA JUISl U3Y4YECHUS

T (PaKIIMOHHON PEIIETKU. Y CTAHOBKA TSI
ONpeIEICHUS JUIMHBI CBETOBOM BOJIHBI ITPH IIOMOLIA
kosery HproToHa. Y cTaHOBKA U1 ONpEEIeHUs JJINHBI
CBETOBOM BOJIHBI PU TIOMOIIU JUPPAKITUOHHOMN
peleTKH. Y CTaHOBKA JUJIsl ONPEEICHUS
KOHIIEHTPALUX PacTBOPA caxapa I10 BPAIICHUIO
IIJIOCKOCTH MOJISIPU3aLAN. Y CTAHOBKA JUIS U3Y4ECHUS
MHTEHCUBHOCTH CBETA, NPOIIEIIIErO Yepe3
MOJISIPOU/IbI. Y CTAaHOBKA JJISL UCCIIE0BAHMS CIIEKTPOB
MIOTJIOIIEHUS U IIPOITYCKaHUs. Y CTAaHOBKA IS
ONpeIeTeHUs JUIMNHHOBOJIHOBOM IPaHUIbl CIIEKTPA
TIOTJIOIIEHUS M BBIUKCIEHUE NOCTOSHHOM [1manka.
YcTaHoBKa 1715 U3y4eHus: abCONIOTHO YEPHOTO TeJa.
VYcTaHoBka 1715 M3ydeHus: BHeHHero Gporo3ddexra

40. TTomemeHust U1 CaMOCTOSATENBHOU PabOTHI

[Tomemienue aAst CaMOCTOSATENLHOM paOdOThI
(unTanbHBIN 321 Oubnuoreku, aya. 217): [IK-23 mr., B
T.9. 1 .- IIK most mur ¢ OB3 (cucteMHBIN OJIOK,
MOHHTOP, KJIABUATypa, MBIIIIb) C TOJKITIOYCHHEM K
cetn «HTepHET» U o0ecrieueHneM J0CTyma B
ANEKTPOHHYIO HH(DOPMAIIMOHHO-00pa30BaTENbHYIO
cpeny CII6GIACY.

Jlis naBanuaoB u i ¢ OB3 obecrieunBaroTCs CieliMalbHbIE YCIOBUS IS IOTyYeHHUS
00pa30BaHMs B COOTBETCTBUHU C TPeOOBaHHUSIMH HOPMAaTUBHO-TIPABOBBIX JOKYMEHTOB.
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