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1. Henau n 321241 0CBOEHUS IMCUMILTAHBI (MOIYJIs1)
LenstMu OCBOEHMSI TUCIUIUIUHBI SIBISIFOTCS: O3HAKOMJICHHE CTYIEHTOB C COBPEMEHHOMN (hHU3UUECKOit
KapTUHON MUpa, (GOPMUPOBAHUE y CTYIEHTOB €CTECTBEHHOHAYYHOI'O MUPOBO33PEHUS U COBPEMEHHOTO
(U3UYECKOTO MBIIIICHUS, 00yYCHHE TPAaMOTHOMY ITPUMEHEHHIO MOJ0KEeHUN (PyHIaMEeHTaIbHON (PU3HKH K
HAyYHOMY aHAJIM3y CUTYallUui, C KOTOPBIMH CIIEHUAIHUCTY 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 (1)I/I3I/ILI€CKI/IMI/I BCJIIMYMHAaMU, 3HATh UX OMPEACTICHUC, CMBICII,
CIIOCOOBI U CAWHNIBI USMEPCHMS, 3HATh HA3HAUYCHUC U IIPHUHIMIIbI HeﬁCTBHH BayKHEHIITHX (bHBI/I‘IeCKI/IX

puOOpPOB.

3ajauaMu OCBOEHUS TUCHUILIIMHBI SIBJISIOTCS:
* U3y4YCHHME OCHOBHBIX (PH3UYECKUX SBICHUH, OBIaIcHUE (yHIaMEHTAILHBIMH MTOHSATUSMH,
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 M3MEPUTENBHON anmapaTypoid, GOpMHUPOBaHHE HABBIKOB
poBeJeHUS (PUZNYECKOTO SKCIIEPUMEHTA, YMEHHE BBIIETSATH KOHKPETHOE (PU3NYECKOE COJIepIKaHue B
MPUKIAIHBIX 3a7a4ax Oyayiien cueruaibHOCTH;

* U3y4YCHHE UCTOPUU PA3BUTHUS HUBKKH.

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

KOI[ 1 HAMMCHOBAHUC
KOMIICTCHLIN

KOI[ 1 HAMMCHOBAHUC
HHAWKAaTOpa JOCTUKCHUA
KOMIICTCHIIN

[Tnanupyemble pe3ynabTaThl 00yYEHHS 10
JTUCIUILINHE, 00eCTIeunBaloIne TOCTIKEHNE
IUTaHUPYEMbIX pe3ynbraToB ocBoeHust OITOIT

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
¥ XUMHUYECKHE 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
TaKk)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 3HAHUAX, HABBIKAX M YMEHUSX, IPUOOPETEHHBIX B PE3YJIbTaTEe OCBOCHUS IIKOJIBHOM
MPOrPaMMBI 110 (PUBHKE:

MexaHnka

1. Kunemartuka: MexaHM4€CKOE IBUKEHUE, ITyTh, IEPEMEILIEHHE, CKOPOCTh, YCKOPEHHE.
PaBHOMEpHOE U paBHONIEPEMEHHOE JBUKEHUE.

2. lunamuka: [1epBroiit 3akon HetoTona. MHepumanbHbie cucTeMbl oTcueTa. BTopoii 3akon
Hrerorona, macca, cuna. Tperuii 3akoH HeroTona. 3akoH BcemupHoro tsarorenus. 3akoH ['yka. mnynsc.
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 Ta3a. ["7a30BbIe 3aKOHBI.

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

Anmunabarnyeckuit mporecc. CHIOBbIC MAIIMHEL, K.I1.J[. TETUIOBOW MAIIWHEI.

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

DJIeKTpOCTaTHKa

1. DnexTpuyeckue 3apsapl. 3aKOH UX coxpaHeHus. 3akoH Kymnona. HanmpsbkeHHOCTH
ANEKTPOCTATUUECKOro 1moJsi. CuoBbie TUHUM TTOJIA. [IpUHIKI CYTIEpIIO3UITUHY TTOJICH.

2. Pabora 1o nmepeMereHuo AMeKTPUISCKOro 3apsia B anekTpudeckom mnoiie. [lorenmuman.
Pa3HocTh noteHunanos.

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

3aKOHBI MOCTOSIHHOT'O TOKA.

1. Cuna Toka. ConporusieHue. 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. DIeKTPOMarHuTHAsE UHAYKIIHSL.

1. MarnutHoe nosne. Muaykuus maruutHoro noist. Cuna Amrmepa.

2. JIBr>keHue 3apspKeHHBIX 4acTULl B MarHUTHOM moie. Cuina JlopeHna.

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

MexaHuueckre U JIeKTPOMarHUTHBIE KOJIeOaHMUs.

1. F'apmonnueckoe konebanune. Maremarnyeckuit MassTHUK. [Ipy>KUHHBII MasTHUK.

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

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

Onruka.

1. 3akoHBI OTpaxkeHus U IpesioMieHus cBeta. [loiHOe BHyTpeHHee  OTpaKeHHE CBETa.

2. JIunzsel. [Toctpoenue nzobpaxenus B TuH3ax. GopMyna 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
[Tocnenyromue TUCIUIIIIMHBI
n/m JIOCTHIKEHHUS KOMITETCHIINHA

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

1 |Mexauuka »XKHUIKOCTH U ra3a -1.5, OITK-1.7, OTIK-3.2

2 | DneKkTpoTexXHHUKA U dJEKTPOCHAOKEHHE OIIK-1.11, OIIK-4.2, OIIK-6.13




[ToaroToBka K mporeaype 3auThl U 3aIUTa BBITYCKHON
KBaJTM(PUKAITMOHHON pabOTHI

VK-1.1, VK-1.2, YK-1.3, YK-1.4,
VK-1.5, YK-1.6, YK-2.1, YK-2.2,
VK-2.3, YK-2.4, YK-3.1, YK-3.2,
VK-3.3, YK-3.4, YK-3.5, YK-3.6,
VK-4.1, VK-4.2, YK-4.3, YK-4.4,
VK-5.1, YK-5.2, YK-5.3, YK-6.1,
VK-6.2, YK-6.3, YK-6.4, YK-6.5,
VK-7.1, YK-7.2, YK-7.3, YK-7.4,
VK-8.1, YK-8.2, YK-8.3, YK-8.4,
VK-9.1, YK-9.2, YK-9.3, YK-9.4,
VK-9.5, YK-10.1, VK-10.2, YK-10.3,
OIIK-1.1, OTTK-1.2, OITK-1.3, OTTK-
1.4, OTIK-1.5, OTIK-1.6, OTIK-1.7,
OITK-1.8, OTTK-1.9, OITK-1.10,
OITK-1.11, OTIK-2.1, OTIK-2.2, OTIK
-2.3, OTIK-3.1, OTIK-3.2, OTIK-3.3,
OIIK-3.4, OTIK-3.5, OTTK-3.6, OTIK-
3.7, OTIK-3.8, OTTK-3.9, OTIK-4.1,
OITK-4.2, OTTK-4.3, OTTK-4.4, OTTK-
5.1, OTIK-5.2, OTIK-5.3, OTIK-5.4,
OIIK-5.5, OTIK-5.6, OTIK-5.7, OTIK-
5.8, OTIK-5.9, OTIK-5.10, OTIK-6.1,
OIIK-6.2, OTIK-6.3, OTTK-6.4, OTIK-
6.5, OIIK-6.6, OTTK-6.7, OTIK-6.8,
OI1K-6.9, OTTK-6.10, OTTK-6.11,
OIIK-6.12, OTIK-6.13, OTIK-6.14,
OIIK-6.15, OITK-6.16, OTIK-7.1,
OIIK-7.2, OTIK-7.3, OITK-7.4, OITK-
7.5, OIIK-7.6, OTTK-7.7, OTIK-8.1,
OIIK-8.2, OTTK-8.3, OTTK-8.4, OITK-
9.1, OTIK-9.2, OTTK-9.3, OTTK-9.4,
OIIK-9.5, OTTK-9.6, OTTK-10.1,
OITK-10.2, OTIK-10.3, OTIK-10.4,
OIIK-10.5, TIK-1.1, TIK-1.2, TIK-1.3,
TK-1.4, TIK-1.5, TIK-1.6, TTK-2.1,
TK-2.2, TIK-2.3, TTK-2.4, TTK-2.5,
TK-2.6, TTK-2.7, TIK-3.1, TTK-3.2,
TK-3.3, TIK-3.4, TIK-3.5, TTK-3.6,
TIK(1D)-1.1, TIK(IT)-1.2, TIK(IT)-1.3,
TIK(ID)- 1.4, TIK(IT)-1.5, TIK(LT)-1.6

4 | Texunueckasg MEXaHUKA

OIIK-1.4, OIIK-1.5

5 | OcHOBEBEI BODOCHA0XKEHUS ¥ BOJOOTBEICHHUS

OIIK-6.1, OIIK-6.2, OIIK-6.4, OIIK

-6.9, OIIK-6.13, IIK-1.1, I1K-1.2, TIK
-1.3, IIK-1.4, IIK-1.5, IIK-1.6, OIIK-
4.2

6 [MexaHuka rpyHTOB

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

4. O0beM QUCHUNIMHBI (MOAYJISA) B 32a4€THBIX €IMHUIAX C YKA3aHHEM KOJMYeCTBA aKaJeMU4eCKHUX
4acoB, BbIICJICHHBIX HA KOHTAKTHYIO PadoTy 00y4Yaluxcs ¢ npenojasaresieM (110 BUAaM y4eOHbIX

3aHATHIA) U HA CAMOCTOSITEJIbHYIO Pa00oTy 00y4Yar0IIuXCs




W3 HuX yackl Ha

Cemectp

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

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

yacel:| 252 108 144

3a4YeTHbIE eTHHHIIBI: 7 3 4




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

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

5.1. TemaTuueckuii 1aH AUCUMILIAHBI (MOJTYJISA)

Pazgensl JUCHUITIIINHBI

Cemectp

KonTakTHast padoTa (110 yueOHBIM

3aHATHSIM), Yac.

JIEKIIUHA

I13

JIP

13 HUX
Ha
NpaKTH-
YECKYIO
HOArO-
TOBKY

BCEro

BCEro

U3 HUX
Ha
MPaKTH-
YECKYIO
MOArO-
TOBKY

BCEro

U3 HUX
Ha
MPaKTH-
YECKYIO
MOAT0-
TOBKY

CP

Bcero,
gac.

Kon
HHIAKATOP
a
JOCTHKEHH
1
KOMIIETEHI]
1505

1 paznen. duznvecKkue OCHOBBI
MEXaHUKHU

1.1.

Kunemartuka nmoctymnareabHOro
Y BPAILIATEIIBHOTO JBUKCHUS

12

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

1.2.

Z[I/IHaMI/IKa IOCTYIIAaTCIIbHOI'O U
BpallaTCJIbHOI0 IBUXXCHUA

12

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

1.3.

PaboTa, MOLITHOCTH U YHEPTHUSI.

12

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

1.4.

MexaHuka BpalaTCJIbHOIO
ABUKCHUS TBEPAOTO TECJIaA.

13

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

1.5.

dusnka kosedOaHuii ¥ BOJH.

11

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

2 pazaen. MonekynspHas
¢dbu3nKa U TepMOJIUHAMHKA

2.1.

OCHOBBI MOJIEKYJISIPHO-
KUHETUYECKON TeOpuu

13

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

2.2.

OCHOBBI TEpPMOAMHAMUKHI

12

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




2.3.

Craructuueckas Gpusmka.
SIBneHus nepeHoca.

14

19

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

3 paznen. Kontpoisb

3.1

3auer

OIIK-1.1,
OIIK-1.2,
OIIK-1.4,
OIIK-1.5,
OIIK-
1.11, VK-
1.1

4 paznen. DIeKTPUYECTBO U
MarHeTu3m

4.1.

DneKkTpocTaTHKa.
DJEeKTpUUECcKOe MoJIe B
BaKyyMe.

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

4.2.

OnektpocTtaTuka. [I[poBoHUKH
U JUSJICKTPUKHU B
AIIEKTPUUECKOM TIOJIE.

OIK-1.1,
OITK-1.2,
OITK-1.4,
OITK-1.5,
OITK-
1.11, VK-
1.1

4.3.

TlocTOsTHHBIIT TOK

11

OIK-1.1,
OITK-1.4,
OITK-1.5,
OITK-
1.11, VK-
1.1, OTIK-
1.2

4.4,

MarauTHO€E 1oJie B BaKyyMe.

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

4.5.

JleificTBHEe MarHUTHOT'O MOJIS Ha
JIBHKYILHAECS 3apsA/ibl U TOKH.

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

4.6.

MarsuTtHsle cBOMCTBaA
BEIIlEeCTBa.

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




4.7.

DneKTpoMarHuTHasT MHIYKITHUS

OIIK-1.1,
OIIK-1.2,
OIIK-1.4,
OIIK-
1.11, VK-
1.1, OIIK-
1.5

4.8.

OcHoBbl TeOpun MakcBeia
JUIS 3IIEKTPOMArHUTHOTO TTOJIS

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

5 pa3nen. BonHoBas ontuka

5.1.

Wutepdepennus cBera

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

5.2.

Judpaxius ceera

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

5.3.

[Tonspusanusa ceera

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

6 pazaen. IJeMeHThI
KBAaHTOBOU (PU3MKH aTOMOB H
MOJIEKYIT

6.1.

TennoBoe u3Iy4yeHue u ero
3aKOHBI

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

6.2.

KBanrtoBas npupona
U3JIyYEHUSL.

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

6.3.

[Inanerapnas mozens aToma
bopa-Pesepdopna

10

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

6.4.

DneMEeHTHI KBaHTOBOU
MEXaHUKU. Y PaBHEHUE
[lIpenunrepa

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




OIIK-1.1,
OIIK-1.4,
6.5. | DnemMeHTsI siaepHOl HU3NKU 2| 2 1 2 5) OIIK-1.5,
YK-1.1,
OIlK-1.2
7. |7 paznen. KonTpoin
OIIK-1.1,
OIlK-1.2,
OIIK-1.4,
7.1. | Ox3amen. 2 27 OIIK-1.5,
OIIK-
1.11, YK-
1.1
5.1. Jlexuu
No | HaumenoBanue paszzaena o
o HanmeHnoBaHMe U KpaTKOE COJEpKAHUE JIEKIIUI
pasn U TeMBbI JICKIIH
Kunemartnka nmocTynaTeIbHOrO U BPaIaTeNIbHOTO JBHKEHUS
[Ipenmer kunematuku. Cuctemsl oTcuéra. CriocoObl 3aaHusl IBUKEHUS
Kunemaruka MaTepuanbHOi Touk. CpelHue, MTHOBEHHBIE CKOPOCTH U YCKOPEHHS.
1 HOCTYHATCIBHOTO M | HopmanpHoe M TaHTeHIMaIbHOe YekopeHus. Knaccudukanus ABuKeHni
BpallaTe/IibHOro MaTepuanbHOi Touky. Kunemaruka abcomroTHo TBEPAOro Tena. CBssb
ABIKCHUS MEK/ly TMHEHHBIMU U YITIOBBIMH XapaKTEPUCTUKAMHU TeJa IIPU €ro
BpaIllCHUU.
JluHaMuKa MOCTYNAaTeIbHOTO U BPAIlaTeIbHOTO ABMXKEHUS
OcHOBHOE ypaBHEHHUE TMHAMUKH MTOCTYNATEILHOTO ABMKCHHUS.
Aunamuka [IpeobpazoBanus 'anunes. MexaHHUECKHI IPUHIIMI OTHOCUTEIIHBHOCTH.
2 TOCTYHATCIBHOTO M | Cyerema MaTepuanbHBIX TOUEK. 3aKOH COXpaHEHHs UMIynbca. LlenTp
BpallaTeILHOro Macc. YpaBHEHUE JIBIKEHUS IIeHTpa Macc. J{BIKeHHe Tenna epeMeHHOM
ABHKCHIA Macchl. ['paBuTarimonsoe nosne 3emiu. J[BrkeHue Ten B TPaBUTAIIHOHHOM
nosie 3emnu. HeBecomocts. Cuia TpeHUs U yIIpYrocTH
PaGora, MOLITHOCTH U DHEPTHUSL.
PaGota noctosiHHOI 1 IepeMeHHoM cuibl. MomHocTs. Kunetndeckast
sHeprus. Teopema 006 M3MEHEHUH KHHETHYECKON YHEPTUH.
3 Pabora, momHocts 1 KoHcepBaTuBHbBIE 1 HEKOHCEpPBaTHBHBIC CHIIBL. [loTeHIMaNbHAS YHEPTHSL.
SHCPIHAL. CBsi3bp MEXy CUJION U DHEpPTrHel MoTeHIHanbHOoro moss. [Ipumepst
HAXO0XJACHUS MMOTSHIIMATbHOM SHEPTHH.
3aKOH COXpaHEHHS MEXaHUYEeCKON YHEPTHH.
MexaHHKa BpaIIaTeIbHOTO JBM)KEHUS TBEPIOTO TEa.
JIMHaMuKa MOCTYNAaTeIbHOTO IBIKEHHS TBEPAOTO Tesa. MOMEHT
nMITysnbca. MoMeHT cuiibl.  OCHOBHOE YpaBHEHUE JUHAMUKH
Mexanmuka BpaIaTeIbHOTO JIBIKCHHS
4 BpallaTeILHOro OTHOCHUTEJILHO TOUKH. 3aKOH COXPAHEHUS MOMEHTA HMITYJIbca. MOMEHT
ABIKCHISL TBEPAOTO | pyeprum. Teopema IlTeitnepa. ITpaBuino agnuruBEOCTH. OCHOBHOE
Tena. ypaBHEHHE JHHAMUKHU BPAIIaTEIbHOTO IBUKEHUSI OTHOCUTEIFHO
HEMOABMXKHOM ocu. Pacuér momenToB nHepunn. Kunernueckas sHeprus
Bpalnaromerocs tesna. Pabora cuiibl mpu BpallieHUH Tel
®dusnka KojaeObaHuil 1 BOJTH
CB00OIHBIE TAPMOHUYECKHE KOJICOaHUS M UX XapakTepucTHKH. ClIoXKeHne
OJIMHAKOBO HAINPABJICHHBIX W B3aMMHOIIEPITCH UK YIIPHBIX
5 ®usrka KoneOaHuii U | rapmommdecknx koxeOanuii. JuddepeHrmatsHoe ypaBHeHHE
BOJIH. rapMOHHYECKUX KOJIeOaHU U ero pemeHue. DHeprusi rapMOHUYECKUX
koseOanuil. [IpocTeie KonebarenpHble CUCTEMBI (TIPY>KUHHBIH,
MaTeMaTUYeCKUil M U3HMUECKUI MasSTHUKH ). 3aTyXaloIInue




rapMoHu4deckue koiebanus. Koo dumnuenrt saryxanus u
norapuMUUECKUN JEKPEMEHT 3aTyXaHusl. BIHYXICHHbBIE KOJICOaHMUSI.
Pesonanc. Pacipoctpanenue konebanuii B ynpyroi cpeie. Y paBHeHHE
IJIOCKOW BOJIHBL. BOJIHOBOE ypaBHEHME. BOJIHOBOM EPEHOC DHEPTUU U
€ro XapaKTEPUCTUKU: MTOTOK, INIOTHOCTh IMOTOKA, HHTEHCUBHOCTh. Pa3oBas
U TPYIIIOBAsi CKOPOCTH BOJH. HTEepdepentus ynpyrux BoiaH. Crosdre
BOJIHBI.

OCHOBBI MOJICKYJISIPHO-
KMHETUYECKOU TEOPUU

OCHOBBI MOJICKYJISIPHO-KUHETUYECKOU TEOPHUH.

CTaTuCTUYECKUN U TEPMOJIMHAMUYECKUI METO/Ibl UcceoBanus. Macca u
pazmep mosiekyn. TepmoanHaMmuueckas cucteMa. Temmeparypa.
Nneanvuslii ra3. 3akon boitns-Mapuotra. 3akoHn I'eit-JIroccaka, 3aKkoH
[Tapss. 3akoH ABorajpo. YpaBHEHHE COCTOSIHUS UICATBHOTO Tra3a.
OCHOBHOE ypaBHEHHUE MOJICKYJISIPHO-KUHETUYECKOM TEOPUH HICTbHBIX
razoB. CpeqHss KBaJgpaTHYHas CKOPOCTh MOJIEKYJ HICJIbHOTO ra3a. 3aKoH
BosnpiiMana 0 paBHOMEPHOM paclpeIeICHUH YHEPTUM IO CTEIEHAM
CBO0O/IbI (3aKOH paBHOpactpeeneHus ). 3akoH [ansTona. YpaBHenue Ban
-nep-Baanbsca

OCHOBBI
TEPMOJIMHAMUKH

OCHOBBI TEPMOJUHAMUKHI

Buytpennss sneprusi. Pabora uneaabHOro ra3a npu u3MEHEHUU 00bEMa.
Pabora raza B u3omnpormeccax. [lepBoe Hauago TepMOAMHAMUKH.
[IpumeneHue nepBoro Hayajia TEPMOIMHAMHUKHU K U30TPOIIECCaM.
TemmoémkocTh. AnuadaTudeckuii mporece, ypaBHeHue, KodhGuimueHt
ITyaccona. Kpyrosoii npornecc (mkin). KITJ[ mukna. Bropoe nagamno
tepmoanHamMuk. [ToHsiTHe 06 00paTUMBIX U HEOOPATHUMBIX MTPOIIECCAX.
Huxn Kapuo. KITJI nuxina Kapuo. HepaBenctso Knaysuyca. DuTpomnus.
V3MeHeHre YHTPOIHH TP U30IIPOIIeccax ¢ UACATbHBIM ra3oM. T-S-
nuarpamma. JlokazaTenbcTBO Teopembl KapHo. TepMoarnHaMuyeckas
BEPOSITHOCTH COCTOSTHUS CUCTEMBI (CTaTUCTHYECKUH Bec). TpeThe Hauaso
TepmoauHamMuku. Teopema HepHcera.

Cratuctuyeckas
busuka. SABneHus
nepeHoca.

Craructuueckas pusuka. SIBneHus nepeHoca.

OyHKIMS pacpeesIeHns MOJIEKYI 10 ckopocTaM. Pacnipenenenue
Makcaesia. XapakTepHble CKOPOCTH MOJIEKYJ. DKCIIEPUMEHT I10 MPOBEPKE
pacnpenenenus Makcpesia. Pacipenenenre MosieKyll o KoOopinHaTaMm.
Pacnpenenenne Makcpemia — boneumana. M3otepmbl Ban-nep-Baansca.
Dddext xoynsa-Tomcona. SABnenus neperoca. duddysus B razax.
TermmonpoBOAHOCTH ra3oB. BsA3KoCTh.

10

DJIEKTPOCTATHKA.
DJIEKTPUYECKOE MOJIE B

BaKyyMe.

DIeKTpOoCTaTUKA. DIIEKTPUUECKOE TI0JIE B BAKYyME.

DIIEKTPUUYECKHH 3apsii U €r0 CBOMCTBA. 3aKOH COXPaHECHUS
AIEKTPUYECKOTO 3apsifa. BzammoneicTBue 2JIEKTPUUECKUX 3apsi/ioB B
Bakyyme. 3akoH Kynona. Dnekrpocrarnueckoe nose. HanpsskeHHOCTh
nosist. CUIIOBBIC JTMHUH DJIEKTpUUYecKoro mojis. [ 'paduueckoe
MpEJCTaBICHUE AIEKTpocTaTnueckux nmoiei. I[loTok BekTopa
HaIPSHKEHHOCTH M MHAYKIIMH YJIEKTPOCTATHIECKOTOo mojisi. Teopema
Octporpaackoro-I'aycca. Pabota cui mosist mpu nepeMenieHns 3apsija.
Hupkyisaus Bexkropa E. [Torenunan. [lorennuman nosst CucTeMsl
TOYEUHBIX 3apsA0B. CBsA3b MEXAY HAPSHKEHHOCTHIO AJIEKTPUUECKOTO MOJIS
Y IOTEHIIMAJIOM. DKBUIIOTEHIIUATIbHBIE TOBEPXHOCTH. Pacuer
ANEKTPOCTATUYECKOTO OIS, CO3JAHHOTO 3apsHKEHHOW HUTHIO (TIPUHLIUIL
cynepnosuiun). [Ipumenenne reopemsl Octporpajckoro-I'aycca k
pacy€ry mosst

11

DJNIEKTPOCTaTHKA.
[TpoBogHUKH U
TUDIIEKTPUKHU B

OnekTtpocTaTuka. [[pOBOTHUKY M AUAIIEKTPUKHU B HJIEKTPUYECKOM IOJIE.




QJICKTPHUYCCKOM I10JIC.

12

ITocTOosTHHEIN TOK

ITOCTOSIHHBIN JIEKTPUYECKUI TOK

DJIEKTPUUYECKU TOK, CHJIa U TNIOTHOCTh TOKa. 3aKoH Oma s
OJIHOPOJIHOTO ydacTka 1enu. ConpoTUBIIEHHUE U TPOBOJIUMOCTh
MIPOBOJIHUKA. 3aBUCUMOCTb COITPOTUBJICHHS IPOBOAHUKA OT TEMIIEPATYPHI.
CaepxnpoBoauMocTb. 3akoH Oma B muddepennuansHoii popme. Pabora u
MOIITHOCTh TOKa. 3akoH JIkoyms — Jlenna. TermoBoe nelicTBHE TOKA.
Croponnue cwibl. Hanpspkenne u anexktpoasuxyias cuia (3C). 3akon
OmMa Jy1st HEOJTHOPOIHOTO YyYacTKa LIETH B UHTETPAIbHOU U
muddepernmansHoi hopme (0000meHHbIH 3akoH Oma). Lenu ¢
HUCTOYHUKOM TOKa. PazBeTBiieHHbIe 1iemnu, mpaBuia Kupxroda. BeiBosg
OCHOBHBIX 3aKOHOB 3JIEKTPUYECKOIO TOKA B KJIACCHUECKOM TEOPUH
AJIEKTPONPOBOAHOCTHA METAJLIOB.

13

MaruuTtHoe 1oJie B
BaKyyMe.

MarauTHoe 1ojie B BaKyyMme.

MaruutHoe noJie ¥ ero XxapakTepucTuku. 3akoH buo-Casapa-Jlannaca u
€ro MPUMEHEHHUE K pacyeTy MarHUTHOIO Noyisl. MarHuTHoe nosie
ABWKYyLIErocs 3apsaa. [lupkynsauus Bekropa B ~ MarHuTHOrO mosst B
BakyyMme. MarHutHele 1osst cosieHouaa u Topousa. Ilotok Bekropa
MarauTHOM unayknuu. Teopema Faycca st nons B ™.

14

JlericTBE MAarHUTHOTO
MOJISl Ha JIBHOKYIIIHAECS
3apsabl U TOKH.

JleiicTBre MarHUTHOTO TOJISL HA ABIDKYILKECS 3apsabl U TOKU

3akon AMriepa. BzaumopeiicTBue mapamienbHbIX TOKOB. JlelicTBue
MarHUTHOTO TOJIS Ha ABMXKyIuiics 3apsia. Cuna Jlopenna. [[Buxenue
3apsKEHHBIX YACTHI] B MArHUTHOM TIOJIE. Y CKOPUTEIH 3apsKEHHBIX
yactull. Ipdext Xomna. PaboTa no nepeMenieHno NpoBoJHUKA U
KOHTYpa C TOKOM B MAarHUTHOM IIOJIE.

15

Mar»uTtHsle CBOUCTBA
BEIIECTBA.

MarsuTHBIC CBOMCTBA BEILIECTRA.

MarunuTHOe 1oJie ¥ ero XapakTepuctuku. 3akoH buo-Capapa-Jlamaca u
ero MpUMEHEHHUE K pacuyeTy MarHUTHOTO ToJisi.  MarHuTHoe moJje
JBUOKYIIErocs 3apsaaa. L{upkynsius Bekropa B ~ MarautHoro noss B
Bakyyme. MaruuTtHsI€ 1oJjis cojieHoua u Topouaa. [lotok BekTopa
MarHuTHOUN HHIYKIMU. Teopema ["aycca mist mosst B -

16

DneKTpoMarHuTHas
WHTYKITHS

ONeKTpOMarHuTHAsE HHIYKIIMSL.

Oneitel Dapanes. SABneHus eKTpoMariuTHOW nHAYKIKU. [IpaBuio
Jlenna. 3axon ®apajnes. Bpauenue paMku B MarHUTHOM ToJie. Buxpesbie
TOKU (Toku PyKo). MUHAyKTUBHOCTH KOHTYpa. Camounaykius. Toku npu
pa3MbIKaHUU U 3aMbIKaHUM Lienu. B3anMHas nHAyKUUS.
Tpanchopmatopsl. DHEPTUsE MATHUTHOTO TIOJIS

17

OcHOBBI TEOPHUH
MakcBemna s
AIEKTPOMATHUTHOTO
OJIS

OcHoBBI TeOpUM MakcBesa A 2IeKTPOMAarHUTHOTO TOJIs

Buxpeoe anekrpudeckoe none. Tok cMerienus. Y paBHenus MakcBernia
JUTSL SJICKTPOMArHUTHOTO OISl B MHTErpaibHOU hopme. CBOMCTBA
BEKTOPHBIX MOJIeH. YpaBHeHUs: MakcBesia i SJIeKTPOMArHuTHOTO MOJIS
B nuddepennnansHoii hopme. uddepennnanpHoe ypaBHEHUE
AIIEKTPOMATHUTHOW BOJIHBI. DHEPTHS M UMITYIIbC DJIEKTPOMArHUTHOM
BOJIHBI.

18

WuTepdepennus ceera

WnTepdepenmus ceeta

[Tpenmet BomHoBOM onTuku. MHTepdepenuus cera. KorepenTHsie u
MOHOXpPOMaTHYECKHE BOJIHBI. Y CIOBHE MaKCUMyMa U MUHUMYyMa
uHTepdepenmu. Onruyeckas pa3HOCTh X0/1a BOJIH. MeTo bl Habt01eHus
uHTepdepenmn. Murepdpepenins B TOHKUX IuieHkax. MaTepdepenmus Ha
kiune. Konbsiia Hetotona. [Ipumenenus sBieHuss HHTEpPEPEHIINH CBETA.
Nutepdepomerp Kamena. Unrepdepometp Panes. Untepdhepometp
®uzo. Uatepdepomerp Maiikenscona. Uatepdepomerp Padbpu — [epo.
[IpocBeTtiieHNE ONTUKMU.

19

Judpaxuus csera

Hudpakmaus ceera




Judpakius cBeTa (OCHOBHBIE MOHATHS U onpesenenus). [I[puHiun
I'toiirenca-®penensa. Meton 3ou @penens. Judpakius OpeHens ot
npocteiimux nperpan. Judpakmus Opaynrodepa Ha oqHOMN TIETH.
Hudpaxmus Opaynrodepa Ha aByx mensx. Judpakuus ot N meneit
(mudpakumonHas penierka). Pazpemaromas ciocoOHOCTh CIIEKTPaTBHOTO
npubopa. Kpurepuii Penes. Jludpakuust Ha mpoCTpaHCTBEHHBIX
peeTKax.

20

Honﬂpmaum{ CBETa

[Tomstpusarus cBera

EcrectBeHHbIN U MOJsAprU30BaHHbIN cBeT. [lonspusaius ceera npu
OTPaKECHUHU U TIPEIIOMJICHUN Ha TPAHUIIC IBYX TUAJICKTPUKOB. [[BoitHOE
nydenpenomiienue. [lonspuzanmoHHbie TPU3MBI U TOJIIPOUABL. AHATN3
MOJISIPU30BAHHOTO CBeTa. MIcKyccTBeHHAs ONTUYECKasi aHU30TPOITHS.
Bparenue miockocTy mossipu3aiiu.

21

TemnoBoe H3JIYUCHHUC U
€Iro 3aKOHbI

TemnnoBoe U3IYyYCHUE U €r0 3aKOHBI

TennoBoe U3IYYCHUE U €r0 XapaKTePUCTUKU. DHEpPreTHIecKas
CBETUMOCTbD, CIICKTPajIbHas IJIOTHOCTh SHEPTeTUYECKONW CBETHMOCTH,
CIIEKT paJibHAs MOTJIONMIATeNIbHAS CITOCOOHOCTh, AOCOJIFOTHO YEPHOE TEJIO.
3akon Kupxroda. 3akonsr Cteana — bonbliMana u cMmelenus Buna.
®opmyna Panes — Jxunca. ®opmyna [Mnanka. Csaszes hopmynsl [Ltanka
C KJIACCUYCCKUMHM 3aKOHAMHU TEILJIOBOro u3jaydeHus. Onruueckas
nupoMeTpus. TerioBbIe NCTOYHUKH CBETA

22

KBanToBas npupoja
N3JIy4YEHUSL.

KBanTOoBast mpupo/ia u3aydeHuUs.

®doroaddext. 3akoHbI BHEMTHETO (oTodddekTa. YpaBHEHNE DHHIITEHHA
Uit BHEITHETO dotodddekra. [Ipumenenue poroaddekxra. Macca u
umnynasc ¢porona. [asnenne cBera. Dpdexkr Komnrona

23

IInanerapHas Mmozenb
atoma bopa-Pezepdopna

[Tnanerapras monens atroma bopa-Pesepdopna

OTkpbITHE AEIUMOCTH aTomMa. Mojenu atoMa. 3aKOHOMEPHOCTH B
nuHeiuaTeix cnektpax. OneiT Pesepdopaa u bopa. Ilocrynater bopa.
OmneITHOE TOATBEp:kAeHME NTocTy1aToB bopa. OnbiT @panka u ['epua.
CkopocThb U paguyc OpOUTHI AIEKTPOHA B BOAOPOIOMOJOOHBIX aTOMaX.
DHeprus MEeKTPoHa B BOJOPOI0TO00HBIX aToMax. CIeKTp aToma
BoJopoaa. /foctonHcTBa M HEAOCTATKU Teopuu bopa

24

OneMeHThl KBAaHTOBOM
MEXaHUKH. Y paBHEHUE
[lIpenunrepa

DOneMeHThl KBaHTOBOM MexaHUKU. Y paBHeHue lllpenunrepa
KopnyckysipHO-BOJIHOBOM Jyajli3M CBOMCTB BelecTsa. Hekoropsie
cBoiicTBa BojH Jie bpoiinsa. CooTHoueHue HeonpeaeneHHocTel. BoinHoas
GyHKIUS U €€ cTaTUCTUYeCKUi cMbIci. Y paBHenue [lIpenunrepa.
Vpasuenue lpeaunrepa ajisi CTalMOHAPHBIX COCTOSIHUU. [[BH>KeHUE
cBOOOAHOM YyacTulbl. [IpHHIMI IPUUYMHHOCTH B KBAHTOBOM MEXaHUKE.
Yactuiia B 0IHOMEPHOH MPAMOYTOJIbHON "MOTEHIIMAIBHOI siMe" ¢
O6eckoHeyHO BbhICOKMMH "cTeHkamu'". [IpoxoxkaeHne 4acTuiibl CKBO3b
noTeHUUaNbHbIN O0aprep. TyHHenbHBIN AP dekT. JInHeNHHbIH
rapMOHUYECKUN OCHWIISATOP B KBAHTOBOM MeXaHUKe. ATOM BOJOPO/Ia B
KBaHTOBOM MEXAHMKE
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DJeMeHTHI sIepHOI
bu3uKu

DneMeHTHI siAepHON (pU3MKH

Pa3smep, cocTaB u 3aps]1 aTOMHOTO siipa. MaccoBoe U 3aps0BOE YncIia.
Jedext maccsl ¥ 3Heprus cBsi3u sapa. CIuH siipa U €ro MarHUTHBIN
MOMEHT. S nepHsle cunbl. Moaenu sanpa. PaairoakTMBHOE U3TydEHUE U €r0
BUJIbI. 3aKOH paJlnOaKTUBHOTrO pacnana. [IpaBuna cmemeHus.
3akoHOMepHOCTH a-pacnaaa.Pacnan. Helitpuno. ["'amma-usinydenue u ero
cBoiictBa. Pe3onancHoe norsomenue [1-uznydenus (3¢dext
Meéccbayapa). MeTo 1l HaOMIOACHNS U PETUCTPALIUU PATUOAKTUBHBIX
U3ITy4eHUH U yacThll. SIiepHble peakluy U UX OCHOBHBIE TUIIBI.
[To3utpoHn. [1+-Pacnaa. DnexTpoHHbI 3axBaT. OTKpbITHE HEUTPOHA.
SAnepHble peakuuu N0 IeUCTBUEM HEUTPOHOB. Peakuus nenenus sapab.




Hennas peakuusa nenenus. llonstue o anepHoi sHepreTuke. Peakuus
CHUHTE3a aTOMHBIX siziep. [IpoGiema yrpaBiasieMbIX TEPMOSICPHBIX
peakuuii. Tunel B3aMMOAECHUCTBHM JIEMEHTAPHBIX YaCTHI]

5.2. IlpakTuyeckue 3aHsATUS

HanmenoBanmne pasgcia

pﬁn U TEMbI IPAKTHYECKAX HaumenoBanue u coaepkaHue NpakTUYECKUX 3aHATUN
3aHSTUN
Kunematuka KunemaTtuka noctynaTeibHOTO M BpallaTeIbHOTO ABUKCHUS
nocrynareybHoro u | PellieHue 3a1a4 mo reme: paBHOMEPHOE M HEPABHOMEPHOE
1 BpalaTeIbHOIo IIPSIMOJIMHENHOE ABM)KEHUE. J[BU)KEHUE N0 OAJIIIMCTUYECKOM TPAeKTOPHUH.
JIBU>KECHUS
JlunaMyKa nocTynaTeJIbHOTO M BPaIllaTeIbHOTO JIBUXKEHUS
JluHAMUKA Pemenue 3agau: 3akonbl HproTOHA, CHla TAXKECTH, BEC TEJ, CHIIA
» IIOCTYIATENbHOrO U | YIPYTOCTH, CHIIbI TpeHHs. VIMITyIIbe. 3aKOH COXpaHCHHS MMITYJIbCA.
BpAIIATETBHOTO VYpaBHeHUE IBUKEHUS TeJla IEPEeMEHHON MacChl. 3aKOH BCEMUPHOTO
JIBYDKCHHUS TaroteHus. I'paBurannonHoe noje. Kocmuueckue CKOpOCTH.
HeunepunansHbie CUCTEMBI OTCYETA.
PaboTa, MOIITHOCTh ¥ SHEPIHSI.
3 PaGota, momHocTh 1 | PelIenune 3ana4: Oueprus, pabora, MOmHOCTh. Kunetnyeckas u
SHeprus. MOTCHIIMATbHAS SHEPTUH. 3aKOH COXpaHeHUs dHepruu. [ paduueckoe
MPEACTABICHUE SHEPTUU. Y 1ap aOCOIIOTHO YIPYTUX U HEYIPYTHUX TEll.
MexaHuKka BpalaTeabHOTO ABUKEHUS TBEPAOro Tela
MexaHuka Pewrenue 3amau: MOMEHT CUJIbI, MOMEHT UMITYJIbCA, MOMEHT UHEPIIUH.
4 BpAIIATEILHOTO OcHOBHOE ypaBHEHHE IMHAMHUKHU BPalIaTEIbHOTO JIBU)KEHHS TBEPIOTO
nBukenus TBepporo | Tena. Teopema Ilteiinepa. Pabora npu BpaiaTeabHOM JABHKCHHN.
Tena. Kunernueckast sHeprus Bpaiaroierocs rejia. MOMEHT UMITyJIbca U 3aKOH
€ro COXpaHEHHs.
dusnka KojaeOaHU 1 BOJIH
. Pemenwue 3anay: 'apmonndeckue konedanus. JInHaMuKa rapMOHUYECKUX
5 Dusnka Konedanui u kosneOanuit. [Ipy>KuHHBIN, MaTeMaTHUYECKUI U (HU3HMUECKUN MASTHUKU.
BOJIH. DHeprus rapMoHHUYEcKoro konebanus. ClnoxeHne rapMOHHUYECKUX
KojeOaHui. 3aTyxaroliie 1 BEIHYKICHHbBIE KOJIeOaHUsl.
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON TEOpUHU
6 OcHosbl MOJICKYIAPHO™ | perrenne 3anau: MeanbHelii ra3. YpaBHEHHE COCTOSHHS MACATBHOTO rasa.
KHHCTIYCCKON TCOPHUN | OcopHOE ypaBHEHHE MONIEKYISPHO-KHHETHUECKOI TEOPHH.
OCHOBBI TEPMOIMHAMUKH
Pemrenue 3amau: 3aKkoH paBHOMEPHOTO pacipeiesieHUs SHEPTHH 110
cTeneHsM cBo0o b1 MoJiekya. Temiora, paboTa U BHyTPEHHSSI DHEPTHUSL.
OCHOBEI [TepBoe Havaso TepMoguHAMUKH. TemI0eMKOCTh Ta30B. AuabaTHBIN
7 TEePMOTHHAMUKH npouecc. YpaBHenue Maitepa. Ypasuenue [lyaccona. [lonmutponnueckue
nporiecchl. Bropoe Hauano TepMoAMHAMUKA. DHTPOTIHUS B
tepmonuHamuke. HepasenctBo Kiaysuyca. [{ukn Kapuo. KIIJI terioBsix
JIBUTATEJIEH.
CrarucTuueckas Cratuctuueckas usuka. SIBneHus nepeHoca.
8 ¢usuka. SIBneHus Pemenue 3amau: SIBnenus nepenoca. Juddysus B razax.
TepeHoca. TennonpoBoAHOCTH ra3oB. Bs3KkocTsk.
DJIEKTPOCTAaTUKA. DIEKTPUIECKOE MOJIE B BAKyyMe.
Pemenue 3agau: 3akon Kynona. HanpsskeHHOCTB 3J€KTPHUYECKOTO MOJIA.
OmnexTpocTaTHK. Teopema 'aycca. PaGoTa cun snexrpraeckoro mons. [Torerrman. CBa3p
10 SHeKTp]i;‘;Cyﬁ): TMONC B | \esx 1y HATIPSKEHHOCTBIO OIS M MOTEHIMANOM. J{HAIeKTPUKH H IPO-

BOAHHKH B DJICKTPHUYICCKOM I10JIC. Emkocth IIPOBOAHUKA. 3Hepms[
QJICKTPHUYCCKOTO ITOJIA.
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ITocTOsTHHEIN TOK

[ToCTOAHHBIN NEKTPUUECKUN TOK

Pemenue 3ampau: Cuna toka. [Tnornocts Toka. 3/IC. ConpoTuBnenue
MPOBOAHUKOB. 3aKoHBI OMa B nudepeHnanbHOi 1 HHTErpaIbHON
(dbopme. Pabora u momHOCTh ToKa. 3akoH Jlxoyns-Jlenna. [1paBuna
Kupxroga a5 pa3BeTBICHHBIX LIETICH.

13

MaruuTtHoe 1oJjie B
BaKyyMe.

MarsuTHOE 1oJjie B BaKyyMe.

Pemenue 3agad: OneiT Opcrena. MaruutHoe noJjie. MarHUTHBI MOMEHT
MaruuTHas unaykius. 3akon buo-Casapa-Jlannaca. [1one npsimoro u
KPYTrOBOI'O TOKOB. 3aKOH IIOJIHOTO TOKA.

14

JleiicTBEe MarHUTHOTO
TIOJISl Ha IBYDKYIITUECS
3apsibl ¥ TOKH.

JleficTBHe MarHUTHOTO TOJISL HA JBUKYIIUECS 3apsiAbl U TOKU

Pemenue 3anau: 3akon Ammepa. Cuna Jlopenna. J{Brkenue 3apsikeHHBIX
4acTHUI] B MArHUTHOM moJjie. PamMka ¢ TOKOM B MarHUTHOM TIOJIE.
MaruutHsbIi oTok. Pabota, coBepiraemast mpu nepeMenieHnn
MPOBOJAHKKA C TOKOM B MarHuTHOM noJsie. Teopema ["aycca s
MarHMTHOTO MTOTOKA.

16

DJIeKTpOMarHuTHas
HHIYKIUS

DJIeKTpOMarHuTHAsI MHYKITHS.

Pemenue 3ama4a: 3akon anekrpoMarautTHor uHAYKIMK ®apanes. [Ipasuo
Jlenma. Camounaykius. Buxpesbie Toku. MTHIyKTUBHOCTH KOHTYpA.
Bzanmnas nanyknus. Tpancdopmatop. DHEpruss MAarHUTHOTO OIS,

18

WnTepdepenns ceera

Wnrepdepennus creta

Pemenue 3anay: [loHsATHE O KOPIIYCKYJISPHO-BOJIHOBOM JyaIU3MeE.
KorepenTHsie BosiHbl. UHTEpdepenius. Y cioBue MakKCUMyMa U MUHIMYMa
untepdepenuu. Murepdepennns B ToHKuX mieHkax. Kombia HeroToHa.
[Ipumenenust uHTEpPEepeHIIUU.

19

Hudpakmaus ceera

Hudpakmus cBeTa

Pemenue 3amaq: [punnumn [oitrenca-®dpenens. 3oas1 Openens.
Hudpakmus OpeHens Ha KPYTIIOM OTBEpCTHH U qucke. {udpakius
®payrarodepa Ha menn. JudpakiuonHas pemerka. Pa3penraromas
CIOCOOHOCTH ONTUYECKUX MTPHUOOPOB.

20

ITonsipusanus ceera

[Tonspuszanusa ceera

Pemenue 3amau: EcTecTBeHHBIN 1 OJIIPU30BaHHBIN CBET. 3akoH Masroca.
3akon bprocrepa. J[BoitHoe myuenpenomienue. Dddext Keppa.
Bpanienue niockocTi noisipu3aiui.

21

TennoBoe u3irydeHue u
€ro 3aKOHBI

TermoBoe n3mydeHne M ero 3aKOHbBI

Pemenue 3amau: XapakTepuCTUKU TEIJIOBOTO M3ITyYeHHUS. 3aKOH
Kupxroga. 3akon Credpana-bonpiimana. 3akoH cmenenus Buna. @opmyina
Panes-/xxunca. @opmyna [lnanka.

22

KBanrtoBas mpupoa
W3IIy4EeHHUS.

KBanTtoBas mpupoaa uznydeHus.

Pemenwue 3anay: 3akonsl BHemHEro ¢potodddekra. YpaBHeHHE
Ouinmteitna g Gorosddexra. [Ipumenenne potorddexra. Macca u
umnynsc ¢potoHa. [laBnenue ceera. Ipdext Komnrona u ero
dJIeMEHTapHAas TEOPHS.

23

[TnaneTapHast MOJIENb
atoma bopa-Pesepdopaa

[Tnanerapnas monens atroma bopa-Pesepdopna
Pemenue 3anau: ®opmyna banemepa-Pundepra. [loctynarst bopa. OnbIThl
®panka u ['epua. Crextp atoma Bogopoja 1o bopy.

5.3. JJaboparopHbie paboThI

HanmenoBanue pasaciia

pfsgn Y TeMbI JJa0OpaTOPHBIX HaumeHoBaHMe U cojiepikaHue 1a00paTOPHBIX PaboT
paboT
Kunematuka Kunematuka MOCTYIATCIIBHOT'O U BpalllaTCIIbHOI'O ABMKCHUA
1 nocrynarensHoro u | Onpeznenenue od0bemMa HUIMHAPA MPU TOMOIIM IITAHT€HIIUPKYJIS
BPAIIATEIHLHOTO

JBHKCHU S




JluHaMuKa JlnHamMuKa mOCTYyMaTeIbHOTO U BpaIlaTeIbHOTO JIBHYKCHUS
2 nocrynarensdoro u | Onpezenenue yckopeHus cBOOOIHOTO NMafAeHHs IIPHU IOMOIIH
BpaIiaTeJIbHOTO MaTEMaTHYCCKOr0 MasTHHKA
JBYIKECHUS
3 Pa6ota, MomHOCTh 1 | Pa00Ta, MOIIHOCTE M SHEPTHs.
SHeprus. Ornpezenienrie MOMEHTA UHEPLIMHU C TIOMOIIbIO MasiTHUKa MakcBesia
MexaHuka MexaHuka BpamaTeIbHOT0 IBUKEHUS TBEPAOTO Tea
4 BpaIaTeJIbHOTO N3yuenne 0CHOBHOTO YpaBHEHUS TMHAMHUKHU BPAIIaTeIbHOTO JIBHXKEHUS
JIBIDKCHHSI TBEPJIOTO
Tena.
. ®dusrka KoaeOaHui 1 BOJIH
5 Pusnka Koneannii n Nzyuenue pu3nueckoro MasiTHUKA
BOJIH.
OCHOBBI MOJICKYJISIPHO-KUHETHYECKOU TCOPHH.
6 OcHoBbl MOHefyMpHO_ Onpenenenre yHUBEPCaIbHOU ra30BOM MOCTOSIHHON U IJIOTHOCTH BO3/1yXa
KMHETHYECKOH TCOPUH | o 1o ierym.
OCHOBBI OCHOBBI TEPMOJUHAMUKHI
! TePMOJMHAMHUKH Omnpenenenne OTHOIICHHUS TEIUIOEMKOCTEH BO31yxa
CraThcTHYeCKas Craructrueckas ¢pus3uka. SIBICHHS IIEpeHOCa.
8 dusnka. SIBneHns Onpepenenne ko3P GUIMeHTa BI3KOCTH U CPSIHEH IJIMHBI CBOOOHOTO
epeHoca. npoOera MoJIEKYJT BO3/TyXa
DIIeKTpOCTaTHKA. DJIEKTPOCTATUKA. DJIEKTPUYECKOE T0JIE B BAKyyMe.
10 | Dnexrpuueckoe mone B |I'paduueckoe mpeacrabBieHre MIEKTPOCTATUIECKOTO OIS
BaKyyMe.
[TocTOSTHHBIN 3AEKTPUUECKUN TOK
HccnenoBanue 3aBUCUMOCTH MOIIIHOCTH, BBIIEIIEMON B IIENH
. MTOCTOSTHHOTO TOKa, ¥ KO3(PHUIIMEeHTa MOJIE3HOTO JICUCTBUS UCTOYHHUKA OT
12 IlocTosHHbIi TOK CHJIbI TOKA U BHEITHETO COMPOTUBJICHUS.
N3yuenune paboThI 3JEKTPOHHOM JIAMITHI.
N3yuenue npoieccoB 3apsiKu U pa3psiiKu KOHJAEHCATOpa.
MarauTHoe 1oJie B BAKyyMe.
MarauTHoe 1moJsie B OHpGI[GJ'IeHI/IC l"OpI/I3OHTaJ'II)HOI71 COCT&BJ’I?[IOHIC?I HaIMps>KCHHOCTHU
13 BaKyyMe. MarHUTHOTO TOJI 3€MJIM MPU MOMOIIH TAHT€HC-TAIbBAHOMETPA.
N3mepenne HanpssKeHHOCTH MAarHUTHOTO TIOJISE Ha OCH KPYTrOBOTO TOKa
JeiictBre MarauTHOTO |/l€HCTBHE MATHUTHOTO MOJIS HA JBMKYIIIMECS 3aPSI/Ibl U TOKH.
14 TIOJIS Ha IBYOKYIITUECS HSy‘leHI/IC MarHUTHOTO I10J1a COJICHOMIA ¢ IIOMOIILI0 JaTUYhKa X0JIIa.
3apAIBI ¥ TOKH. Ornpezenienne yAeIbHOTO 3apsiia dJIEKTPOHA METOJIOM MarHeTpoHa
WnTepdepenius ceeta
Ornpezenenne TMHBI CBETOBOW BOJHBI P TTOMoIIU Kojel, HptoTtoHa
18 | HnrepdepeHins CBETa | ocpenoparie BOTHOBONO OIS KOTEPEHTHBIX HCTOUHUKOB
Ornpenenenne JTMHBI CBETOBOW BOJHBI C TOMOIIIBIO OMTIpr3Mbl Dpenens
Hudpaxus ceeta
N3ydenue nazepHOro U3my4eHus
19 Andpakuus ceera Ornpenenenne JIMHBI CBETOBOW BOJHBI MPU TTOMOIITH AUGPAKIIMOHHOMN
pEIIeTKH
[Tonsipuzanus cBera
N3ydeHne "HTEHCUBHOCTH CBETA, MTPOIICAIIETO YEPE3 MOJISIPOU LI
20 Tonspusanus ceera Onpenenenre KOHIIEHTPAIIMK pacTBOpa caxapa Mo BpalleHUI0 TIJI0OCKOCTH
MOJISIpU3aLUU
21 TennoBoe u3nydenue 1 | T€IIIOBOE H3IIYyYCHHUE M €TO 3aKOHBI
ero 3aKOHBI Omnpenenenue nocrossuHoi Ctedana-bomapiimana
23 | IlmanerapHas MOIENb [Tnanerapnas Mmonens bopa-Pesepdopna




atoma bopa-Pezepdopna

N3ydeHue crieKTpajabHOIO COCTaBa HEOHOBO-TEIIMEBBIX HCTOYHUKOB,
HCTIOJIb3YEMBIX B CBETOTEXHHKE.

HccnenoBanue CrieKTPOB MOTJIOMICHHS U TTPOITyCKaHMS.
Ornpenenenne JIMHHOBOJIHOBOM I'PaHUIIBI CIIEKTPA MOTJIOMICHUS U
BBIUHCJICHHE TOCTOSHHOM I imanka.
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DJIEMEHTHI SiACpPHON
buzukn

DNeMEeHTHI SACpHON (HU3UKH
CHATHE BOJIbTaMIIEPHBIX XapaKTEPUCTUK MOIYIIPOBOIHUKOBBIX JHOJIOB
N3ydenue paboOTh HOTYNPOBOIHUKOBOTO BBIIPSMUTEIS

5.4. CamocTosTenbHas paboTa 00yJaronnxCcs

No | HaumeHnoBaHue paznaena o
ConeprxaHue caMOCTOSTEIILHOW PabOThI
pa3n| JAUCUMIUIMHBI U TEMBI
Kunemaruka KunemaTtuka noctynaresbHOr0 ¥ BpalllaTe€IbHOTO ABUKEHUS
1 nocrynarensaoro u | Beimonnenne M/I3. Beimonnenue pac4€ToB U BBIIOIHEHUE OTYETA 10
BpaLIaTEILHOIO nabopaTopHol pabore
JBUYKECHUS
Junamuka JluHaMyKa NoCTynaTebHOTO M BPAIlATEIbHOTO JBUKEHUS
2 nocrynarensaoro 1 | Bemonnenune M/13. BeinonHneHrne pac4€ToB U BBIIIOJIHEHHE OTYETA T10
BpalaTeIbHOTO nabopaTopHol padbore
JIBIDKCHUS
PaGota, MOLITHOCTH U HEPTHUSL.
3 Pabora, MomHoCTS 1 Brimonnenue N/[3. BeinoaHeHne pacuy€ToB U BBIOJIHEHUE OTYETA IO
SHCPIHAL. nabopaTopHoOl padbore
MexaHuka MexaHuka BpalaTeJabHOTrO IBUKEHUS TBEPAOTO Tea
4 BpalaTeIbHOTO Boimmonnenue M/13. BoinosnHenue pacy€ToB U BBINOJIHEHUE OTUYETA 110
JBHYKEHMS TBEPAOro |J1abopaTopHOil pabore
Tena.
. dusnka KojaeOaHU 1 BOJIH
5 Dusnka xonedanui u Boeinonnenue U/13. BeimonHenue pacyéToB U BBIMOJHEHUE OTYETA 11O
BOJH. nabopaTopHoii padote
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON TEOPUH.
6 Ocrossr MOHefyMp HO™ | Brimonnenne NJ13. BeinogHeHne pacy€ToB M BBITTOJIHEHUE OTUYETA 10
KHHETHMECKOH TEOPUH | 160 natopHoii paboTe
OCHOBBI TEPMOJINHAMUKH
7 OcHoBl Boemmonnenue M/13. BoinonHenue pacy€ToB U BBINOJIHEHNE OTUYETA 110
TCPMOMHAMHUKH nabopaTopHoi pabore
CTaTHcTHUYeCKas Craructuueckas ¢pusuka. SIBieHus nmepeHoca.
8 ¢usuka. SIpnenns Brmmonnenue MJ13. BeimonHeHne pacy€ToB U BHIMOTHEHNE OTUETA 110
nepeHoca. nabopaTopHoi pabore
DIeKTPOCTATHKA. DNeKTpOCTaTUKA. DIIEKTPUUECKOE T0JIE B BAKYyME.
10 | DnexTpuyeckoe moine B Brimonuenue N/13. BeinoaHeHne pacuéToB U BBIOJIHEHHWE OTYETA IO
BaKyyMe. naboparopHoit pabote
[ToCcTOAHHBIN NEKTPUUECKUN TOK
12 TToCTOSHHBIM TOK Brimonuenue N/13. BeimoaHeHne pacuyéToB U BBITIOJIHEHHE OTYETA IO
nabopaTopHoii pabote
MarauTHO€E 1oJie B BaKyyMe
13 MaruutHoe morne B Brimonuenue N/3. BeimoaHeHne pacy€ToB U BBIOJIHEHUE OTYETA TTO
BakyyMme. nabopaTopHoi paboTe
JleiicTBre MarHuTHOTO |/lCHICTBHE MarHUTHOTO TIOJIS HA JABMIKYIIUECS 3apsiIbl K TOKA
14 T0JIs HA JIBUKYIIHECS Brmonnenue MJ13. BeimonHeHne pacy€ToB M BHIMOTHEHNE OTYETA 110

3apAabl 1 TOKH.

nabopaTopHo paboTe




MarauTHEIE CBOMICTBA

MaruutHbie cCBOMCTBA BEILIECTBA.

15 Brimonnenue M/13. BoinonHenue pacy€ToB U BBIMOIHEHUE OTUYETA 110
BELICCTBA. nabopaTtopHoii pabote
3 DJIEKTpOMAarHuTHas: UHYKIIHSI.
16 JICKTPOMArHUTHAT | B0 nHeHne N/13. BeinioaHeHne pacuy€ToB U BBIITOJIHEHHUE OTUYETA 110
MHIYKIHA nabopaTopHoi paboTe
OCHOBBI TEOpUHU OcHOBBI TeOpUH MakcBesuia 11 3JIEKTPOMarHuTHOTO MOJIs
17 Makcsesna s Brimonuenue N/13. BeinonHenne pacu€ToB U BBIOJIHEHUE OTYETA 10
3IIEKTPOMArHUTHOro |JaboparopHoii pabore
OJISt
WuTepdepenmus crera
18 | Wnrepdepenuus ceera Brimonnenue NJ13. BeimoaHeHre pacuéToB M BBIIOJIHEHNE OTYETA 10
nabopaTopHoi paboTe
Hudpakmus ceeTa
19 Judpakuus cBera Brimonnenue NJ13. BeimoaHeHre pacuéToB M BBIIOJIHEHHE OTYETA 10
nabopaTopHoi padbore
[Tonsipuzanus cBera
20 [Monspusanus ceera | BbinosHeHHe WJI3. BoinosHenue pac4€ToB U BBITIOJIHEHHUE OTUETA 110
nabopaTopHoi paboTe
T TeroBoe U3Ty4E€HHUE U €T0 3aKOHbI
21 CIUIOBOC M3IIYHCHUC | By iroHenme WJ13. BoinosHenue pac4€ToB U BBITIOJIHEHHUE OTUETA 110
Cr0 3aKOHEBL nabopaTopHoi paboTe
K KBanToBas npupojia u3aydeHusl.
22 BAHTOBAA TIPUPONIA | Byinonnenue MJ13. BeimonHeHne pacuéTOB U BHINOIHEHHE OTYETA 10
H3TYdCHHA. nabopaTopHoi padboTe
- [Tnanerapnas moaens aroma bopa-Pesepdopna
23 HaHETapHs’I MOACIE | Brinonnenue MJ13. BeonHeHne pacuéTOB U BHITIONHEHNE OTYETA O
aroma bopa-Peseppopna nabopaTopHoi paboTe
DJIeMEHThI KBAHTOBOM | DJIEMEHTBI KBAaHTOBOM MexaHUuku. Y paBHeHue llpennnrepa
24 | mexanuku. YpaBHeHue |BpimomHenue WJI3. BoinosHeHne pacy€TOB U BBITIOJIHEHHUE OTUETA 110
IIpemunrepa nabopatopHoit pabore
3 . DJIeMEHTHI siAepHON (PU3UKH
25 JIEMCHTBI ANICPHOM Brimonnenue NJ/13. BeimoaHeHne pacuéToB U BBIOJIHEHHE OTYETA 1O

buzuku

nabopaTopHoii pabote




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

[IporpamMmoi TUCIUMIIMHBI IPEAYCMOTPEHO MPOBECHUE JIEKIIMOHHBIX 3aHATUH, Ha KOTOPBIX
JIaeTCs OCHOBHOM CUCTEMATU3UPOBAHHBIN MaTeprall, U MPAKTUUECKUX 3aHITUN, MPEAIOIaratmx
3aKpEIUICHUE U3YUCHHOI0 MaTepraja U (OpMHPOBAHUE, Y 00yJaIOIIHUXCs, HCOOXOAMMBIX 3HAHHH, YMEHUN 1
HaBBIKOB. KpoMe Toro, BaKHEHIIIMM ATAriOM U3Y4YCHUS TUCIMIUIMHBI SBJISIETCS CaMOCTOsTeNIbHAs paboTa
00y4aroIIUXCs C UCIOJIb30BAHUEM BCEX CPEJCTB U BOZMOKHOCTEH COBPEMEHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH.

B 00beM camocTOsATEIbHON PaOOTHI 110 AUCIUIUIMHE BKIIOUASTCS CIICAYIOIIEE:

- U3YYCHHE TCOPETUUECKUX BOIIPOCOB IO BCEM T€MaM JUCHMIIINHEI,

-IIOJITOTOBKA K MPAKTUUYECKUM 3aHSITHUSM;

-TIIOJICOTOBKA K JJa0OPATOPHBIM 3aHITHSM;

- TIOJITOTOBKA K TEKYIIEMY KOHTPOJIIO YCIIEBAEMOCTH CTY/ICHTOB;

- IOJITOTOBKA K 3a4ETYy U SK3aMEHY.

3a710roM YCIEeIIHOTO OCBOCHHUS 3TOU JTUCIUILIMHBI SBIIIETCS 00513aTEIbHOE TTOCEIICHUE
JICKIIMOHHBIX U IPAKTHYECKUX 3aHATHH, TaK KaK MPOIYCK OJHOTO (TeM 0oJiee, HECKOIBKUX ) 3aHATUH MOKET
OCJIO)KHUTh OCBOCHHE Pa3/EiIoB Kypca.

[Ipuctymas K U3y4eHUI0 TUCHUILIMHBI, HEOOXO0IUMO B TIEPBYIO OYepeah O3HAKOMUTHCS CO-
nepxanriem PIT] nist cTyneHToB ouHOM (pOpMBI 0O0yUEHHMsI, a TAK)KE METOAUICCKUMHU YKA3aHUSAMU 110
OpraHU3aIMH CAaMOCTOSATEILHON paOOThI U MTOATOTOBKHU K MPAKTUYECKUM 3aHITHSIM.

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

- IOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN HA JICKIIMOHHOM 3aHITUU MaTepUall U JIOMIOJHUTD €0 C y4€TOM
PEKOMEHJOBAHHOM MO JIAaHHOU TeMe JIMTepaTyphl;

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

- BBIIIOJIHUTH MPAKTUYECKUE 3aJIaHUSI B paMKax U3y4aeMOU TEMBl;

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

- HOATOTOBUTHCS K MPOMEKYTOYHOM aTTECTalNH.

Htorom nzyudeHus: JUCHUILUIMHBI SIBISETCS DK3aMEH. DK3aMEeH IMPOBOJAMUTCS MO PACITUCAHUIO CECCHH.
®dopma npoBeAcHUS 3aHATHSA — ycTHasA. CTyACHTBI, HE TIPOIIEIIINE aTTeCTAIUIO TI0 TPaPUKy CECCHUH,
JIOJIKHBI JINKBUUPOBATH 33]I0JKEHHOCTh B YCTAHOBJIEHHOM TTOPSJIKE.

7. OneHo4YHbIe MaTepHAJIbI 1JIsl IPOBEACHHUS TEKYILIEro KOHTPOJISl YCIIeBAeMOCTH U MPOMEKYTOYHOM
aTTecTanuy 00y4alIuXxcs Mo JMCHHUILIMHE (MOLYT10)
7.1. IlepedyeHb KOMIIETEHIMI C YKa3aHHEM HTANOB UX (OPMHUPOBAHUS B MPOLIECCE OCBOCHMSI JUCIUIUIMHBI

Ko u HaumMeHoBaHue

No KonTponupyemsbie pa3aenbl AUCIUTIIIAHbBI . Bun onienounoro
WHJIMKATOpa KOHTPOJIUPYEMOM
/1 (Momyms) cpencTaa
KOMIIETCHITIH
KunemaTuka nocrynarenbHOro u OIIK-1.1, OIIK-1.2, OIIK- | YcTHBII onpoc, TECTHI,
1
BpAIIATEILHOTO ABUKECHUS 1.4, OIIK-1.5, YK-1.1 peleHue 3aaa4y
2 JlnHaMyKa nocTynaTebHOTO U OIIK-1.1, OIIK-1.4, OIIK- | YcTHbIil onpoc, TecTsl,
BpaIaTEIbHOTO NBUKECHUS 1.5, YK-1.1, OIIK-1.2 pelieHne 3aaa4d

OIIK-1.1, OIIK-1.4, OIIK- |YcTHBI ONpOC, TECTHI,

3 | PaboTa, MOIHOCTE 1 SHEPIH. 1.5, YK-1.1, OIIK-1.2 pelieHue 3aaau

4 MexaHuka BpamaTeabHOro IBUKEHUS OIIK-1.1, OIIK-1.4, OIIK- [YcTHbIN ONIPOC, TECTHI,
TBEPAOTO Tena. 1.5, YK-1.1, OIIK-1.2 peleHue 3aaa4y

OIIK-1.1, OIIK-1.4, OIIK- |YcTHBI ONpOC, TECTHI,

S |®Pws3nKa KoNCOaHHH U BOTH. 1.5, YK-1.1, OIIK-1.2 perieHue 3aaau

6 OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOM OIIK-1.1, OIIK-1.4, OIIK- |YcTHBI ONpoC, TECTHI,
TEOPUH 1.5, YK-1.1, OIIK-1.2 perieHus 3aaaqy

7 | OCHOBBI TEPMOAMHAMUKH OIIK-1.1, OIIK-1.4, OIIK- | YcrHbIl onpoc, TECTHI,




1.5, VK-1.1, OIIK-1.2

perieHue 3aaau

Cratuctudeckas usuka. SBneHus

OIIK-1.1, OIIK-1.4, OIIK-

YCTHBIN 0MpoC, TECTHI,

8 nepeHoca. 1.5, YK-1.1, OIIK-1.2 perieHue 3aaau
OIIK-1.1, OIIK-1.2, OIIK-
9 |3auer 1.4, OIIK-1.5, OIIK-1.11, YK | TectupoBaHnue.
-11
10 DJIEKTPOCTaTHKA. DJISKTPUIECKOE T0JIC B OIIK-1.1, OIIK-1.4, OIIK- |YcTHBIH ONpOC, TECTHI,
BaKyyMe. 1.5, VK-1.1, OIIK-1.2 penieHus 3aaaqy
DnekTpocTtatuka. [IpoBoaHuKHN 1 OIIK-1.1, OIIK-1.2, OTIK- VY CTHBIN Onpoc, TECThI
11 1.4, OIIK-1.5, OIIK-1.11, YK ’ ’
JUAJICKTPUKHU B AJIEKTPUUIECCKOM TI0JIC. 11 perieHue 3a1a9
OTIK-1.1, OIIK-1.4, OTIK- YCTHBIN onpoc, TECTHI
12 |IToCcTOSIHHBIN TOK 1.5, OIIK-1.11, YK-1.1, OIIK ’ ’
19 penieHus 3aaaqy
13 | Marnuthoe nose B Bakyyme. OIIK-1.1, OIIK-1.4, OIIK- [YcTHbI ONIPOC, TECTHI,
1.5, VK-1.1, OIIK-1.2 perieHus 3a1a4
14 JleficTBE MarHUTHOT'O MOJIS Ha OIIK-1.1, OIIK-1.4, OIIK- [YcTHbIi O1IpoC, TECTHI,
JIBUKYILHECS 3apsA/ibl U TOKHU. 1.5, VK-1.1, OIIK-1.2 pelieHus 3a1a4
15 | Marmuribie croiictsa Beimectsa OIIK-1.1, OIIK-1.2, OIIK- |YcTHBIH OMPOC, TECTHI,
' 1.4, YK-1.1, OIIK-1.5 peleHus 3a1a4
OIK-1.1, OLIK-1.2, OTIK- YeTHBIN 0IPOC, TECTHI
16 | DnexTpomMarHuTHas UHAYKIUS 1.4, OIIK-1.11, YK-1.1, OIIK ’ ’
15 penieHus 3aaa4y
17 OcHoBbl Teopuu MakcBeuia s OIIK-1.1, OIIK-1.4, OIIK- [YcTHbIi O1IpoC, TECTHI,
3JIEKTPOMATHUTHOTO OIS 1.5, YK-1.1, OIIK-1.2 peleHus 3a1a4
18 | Mntepdepenius caera OIIK-1.1, OIIK-1.4, OIIK- [YcTHbIi O1IpoC, TECTHI,
1.5, YK-1.1, OIIK-1.2 pelieHue 3aaa4y
19 | Tudpparums ceera OIIK-1.1, OIIK-1.4, OIIK- | YcrtHbI# onpoc, TECTHI,
1.5, VK-1.1, OIIK-1.2 perieHue 3aaaq
20 |Monspsamms ceera OIIK-1.1, OIIK-1.4, OIIK- [YcTHbI ONpOC, TECTHI,
1.5, YK-1.1, OIIK-1.2 penieHue 3aaau
21 | Temmonoe maryaerme 1 ero saxomb OIIK-1.1, OIIK-1.4, OIIK- | YcTHBIH onpoc, TECTHI,
1.5, VK-1.1, OIIK-1.2 perieHue 3aaaq
22 | Keantosas npupona usmyucHus OIIK-1.1, OIIK-1.2, OIIK- | YcTHBIH onpoc, TECTHI,
’ 1.4, OIIK-1.5, YK-1.1 peleHne 3a1a4y
23 IInanerapnas monens aroma bopa- OIIK-1.1, OIIK-1.4, OIIK- | YcTHBI1 onpoc, TECTHI,
Pesepdopra 1.5, VK-1.1, OIIK-1.2 peleHue 3aaay
24 DJeMeHThI KBAHTOBOM MEXAHMKH. OIIK-1.1, OIIK-1.4, OIIK- | YcTHBIH onpoc, TECTHI,
VYpasuenue llIpeaunrepa 1.5, YK-1.1, OIIK-1.2 peleHue 3a1a4y
25 | DnemenTh sepHoil dHsKH OIIK-1.1, OIIK-1.4, OIIK- |YcTHBI ONpOC, TECTHI,
1.5, VK-1.1, OIIK-1.2 pelieHue 3aaau
OIIK-1.1, OIIK-1.2, OIIK-
26 | Dx3ameH. 1.4, OIIK-1.5, OIIK-1.11, YK | TectupoBanue

-1.1

7.2. TunoBble KOHTPOJIbHBIE 33/IAHUS UJIM UHBIE MaTepUaIIbl 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 MHMKaTOpa AocTixkenus kommereHmu OITK-1.1, OITK-1.2,
OIIK-1.4, OIIK-1.5, OIIK-1.11, YK-1.1.
1. Ilyns 1eTUT ropu30HTAIILHO U MOMAIAET B LIAP, 3aKPEIJICHHBI HA HEBECOMOM KECTKOM CTEpIKHE,
u 3actpeBaet B HeM. Macca nynu B 1000 pa3 MeHbllie Macchl apa. PaccrosiHue OT LieHTpa 1mapa 10 TOYKH
noaseca |=1 m. HaiiTu ckopocTh MyJu, €Cii CTePKEHb OTKJIOHMIICS Ha 30°.
2.ITox nmefictBueM kacatenbHo# cunbl 10 H, MaxoBuk ocranaBnuBaercs, caenas 20 060poToB.




MaxoBHK cUUTaTh ONHOPOAHBIM AUCKOM. Pannyc qucka

R=20 cm, macca m=2 kr. HaliTu HayaibHYIO 4aCTOTY BpPAILCHHUS.

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 BpaieHus. OTBETUTh YCKOPSIOIINUE UM TOPMO3SIIIIME 3T MOMEHTHI.

MonekynsipHasi GU3HKa U TEPMOJMHAMHKA

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

5.1Ipu M30TEpPMUYECKOM paclIupeHun 00beM raza ypenuuuics B 3 paza. Ha ckoibko U3MEHUIIOCH
JaBJIEHHE, €CJIM HadaiabHoe naBiienue ob110 420 klla?

6.IIpu Y® obOnydeHnH IBYyXaTOMHOIO rasa jaBiieHue yBenunuamioch co 100 kIla mo 150 xITa. Kakas
J10J1s1 MOJIEKYJI T'a3a pacrnanach?

7. ITpu aquabatHOM Cc:xkaTUU 2 MOJIel Kuciaopoja Obuta coBepieHa padora 415,5 Jx. Bo ckonbko
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 AJIEKTPUUECKOTO MOJIsl B LIEHTPE KBapaTa.

9. Yetnipe 3apsaa q1=02=2 uKn, q3=04=4 uK; HaxoasaTCcs B BepIIMHAX KBajpara co CTOpoHOo# a=10
cM. HaliTu HanpsiK€HHOCTh M MOTEHIIHUAN 3JIEKTPUUYECKOTO OIS B CEPEIUHE CTOPOHBI 3-4.

10. Yetsipe 3apsaa q1=02=2 uKu, q3=04=4 HKi1 HaxoaaTCs B BEpIIMHAX KBaJIpaTa 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 norenuuaioB U=100 B. Ha ckonbko U3BMEHUTCS SJHEPTHsl 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, €CIU MPU BKIFOYEHUH B ceTh ¢ HanpshkeHuem U=120 B
o HUTH uaetT Tok 1=0,33 A? TemnepaTypHbiid KO3 GUIIMEHT CONTPOTUBIICHUS BoJibppama 0=4,6-10-3 K-1.

13.B nienTpe kBajgpaTHOM paMKH C TOKOM MarHuTHas uHAykiua papHa 0,1 mTin. Haiitu Benuuuny
TOKa B TIPOBOJIE PAMKH, eciH e€ nmepumeTp paseH 40 cm.

14.113 MeaHOrO MpoBoza ceueHrneM S=1 MM2 caenany KoubLo JIHHOM 1=251,3 ¢cM U MOAKITIOYHIN K
UCTOYHUKY TOKa ¢ HanpspkeHrnem U=240 B. HaiiTu MarHuTHy10 HHIYKIUIO B IIEHTPE KOJbIIA.

15.Yepes kaTyuiky, UHIYKTUBHOCTb KOTOpoil L=2 1M H, TeueT TOK, U3MEHSIOIIUICS CO BpEMEHEM I10
3akony I1=10sin(wt), rae 10=5 A, ®=27/T u T=0,02 c. HaiiTu 3aBUCUMOCTb OT BpeMeHH { 3.11.C.
CaMOMHJYKITUH €1, BOZHUKAIOIIEH B KaTyIIKe U MUHUMAJIbHOE 3HAYeHHE ATOH 3.J1.C. €imin.

BonnoBas onTrka

17.B ombiTe FOHTa 0TBEpCTHA OCBEIIATNCH MOHOXPOMATHYECKUM cBeTOM (A=500HM).

Paccrosinue Mexxay oTBepcTusiMu 0=1MM, pacCTostHUE 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 cuHux nydeit (A=400HM) B ClieKTpe TPETHETo MOPsAKa, €CIH IUPUHA
pemieTku a=2,5¢cm?

OcCHOBBI KBaHTOBOM U aTOMHOM (U3UKH

19. Kakoii nyinHe BOJIHBI COOTBETCTBYET MAKCUMYM U3JIYYEHHS IOBEPXHOCTH MaXOTHOM 3€MJIU IIPH
ee Temmneparype t=27°C?

20. IIpu anmuTenbHOM OONY4YeHUH CepeOPSTHON TUTACTUHKH CBETOM OHA MpruoOpeTaeT moTeHuuan 3,3
B. HaiiTi n1nuHy BOJIHBI M SHEPTHIO MAAAOIIUX (OTOHOB, K KAKOMY JMANa30HY OTHOCUTCS JJIMH BOJTH
OTHOCHUTCSI TO U3TyUyeHHUE?

21. Onpenenure NepUOAbI 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 HUCIIOJIb30BAHNE HAYYHOU TEPMUHOJIOTHH, CUCTEMATHIECKH IPaMOTHOE
1 JIOTUYECKHU MPABUIILHOE M3JI0’)KEHHE OTBETA Ha BOIIPOCHI;

- TIOJTHOE | TTyOOKOE YCBOCHHE OCHOBHOM M JIOMOJIHUTEIIbHOU JIUTEPATYPHI,
PEKOMEHIOBaHHOM paboyeit mporpaMMon 1Mo JUCIUIUIHHE (MOIYJTIO)

YMEHUS:

- YMEeT OPUEHTHPOBATHCS B TCOPHUAX, KOHIICTIIUAX M HAIPABICHUSIX
JTUCIUTIIMHBI M 1aBaTh UM KPUTHYECKYIO OLICHKY, HCIIOJb3Ysl HAYIHbBIC
JTOCTHOKCHHS IPYTUX JUCIUIUINH

HaBBIKH:

- BBICOKHH YpOBEHBb C(HOPMUPOBAHHOCTH 3asBJICHHBIX B paboueil mporpamme
KOMIICTCHITUH;

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

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

- rPaMOTHO 0OOCHOBBIBAET X0 PEIICHHMS 3a/a4;

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

- TBOpYECKAsA CaMOCTOsITEIbHAs paboTa Ha
MPaKTHYECKUX/CEMUHAPCKUX/Ta00paTOPHBIX 3aHATHAX, AKTUBHO y4aCTBYET 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 mporpaMMoOu 1Mo JUCHHUTIINHE (MOIYIIIO)

YMEHHS:

- YMEET OPUEHTHUPOBATHCA B OCHOBHBIX TEOPHUSX, KOHIEMIIUAX U HAPaBIECHHUIX
JTUCIUIUIAHBI U JaBaTh UM KPUTHYECKYIO OIICHKY

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

- BIIaJIceT MHCTPYMEHTapUeM Mo TUCIUILINHE, YMEHUE eT0 UCIOIb30BaTh B
MMOCTAaHOBKE U PEIICHUU HAYYHBIX U TPO(EeCCHOHATBHBIX 3a7a4

HaBBIKU:

- caMOoCToOsTeNbHas paboTa Ha MPaAKTUYECKUX 3aHATUAX, YIaCTHE B TPYMIOBBIX
00CYKJIEHUSIX, BEICOKHI YPOBEHb KYJIbTYpPhI HCTIOTHEHUS 3a/IaHUM;

- cpeHUl ypOBEHb CPOPMUPOBAHHOCTH 3asBICHHBIX B paboueit mporpamme
KOMIIETCHITU;

- 0e3 3aTpyaHEHUI BBIOUpPAET CTAHIAPTHYIO METOIUKY BBIITOJIHEHUS 3a/JaHU;
- 000CHOBBIBAET XOJ] pelIeHUs 3a/1a4 0e3 3aTpyIHEeHU




Ouenka
«YIAOBIETBOPUTEIHHO
(3aureHo)

3HaHUS:

- JOCTATOYHBIA MUHUMAJIbHEIA 00BEM 3HAHUH 110 JUCLHUIIINHE,

- YCBOEHHE OCHOBHOM JINTEPATyphl, PEKOMEHAOBaHHON pabodell mporpaMmMoii;

- HCNOJb30BaHUE HAYYHON TEPMHUHOJIOTUH, CTUIMCTHYECKOE U JIOTHYECKOE
U3JI0’KEHUE OTBETA Ha BOIIPOCHI, YMEHHE JIe1aTh BHIBOIBI 0€3 CYIIEeCTBEHHBIX
o1nO0K

YMEHHUS:

- YM€ET OPUEHTUPOBATHCS B OCHOBHBIX TEOPUSX, KOHLIENIUAX U HAIIPABICHUAX
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 moj; pyKOBOJCTBOM IPENO/IaBaTeNsl Ha MPAKTUUYECKUX 3aHATHUSAX,
JOMYCTUMBIN YPOBEHb KYJIbTYpPbl UCIIOJIHEHUS 3aJaHUM;

- IOCTaTOYHbII MUHUMAaJILHBIA YPOBEHb C(HOPMUPOBAHHOCTHU 3aIBJIICHHBIX B
paboueii mporpaMMe KOMITETCHITHH;

- 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 HICTOYHUKOB, PEKOMEH/I0BAaHHBIX paboueil mporpaMmon mo
JTUCIUILINHE;

YMEHHS:

- He yME€eT UCIOIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;

- HAJIMYHe TPyOBIX OMHUOOK

HaBBIKU:

- HU3KUH YPOBEHb KYJIbTYPbl UCTIOTHEHHUS 3aIaHUI;

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

- OTCYTCTBHUE HaBBIKOB CAMOCTOSITEIHHON PaOOTHI;

- He MOKeT 00OCHOBAThH AITOPUTM BBINIOTHEHUS 33 JaHUIN

7.4. TeopeTnueckue BOIPOCH! M MPAKTUYECKUE 3a/IaHUs 111 TPOBENCHUS IPOMEKYTOUYHOM aTTeCTalluu
oOyJaronuxcsi, He0OX0IUMBIE IS OIICHKU 3HAHUI, YMEHHI U HaBBIKOB U (UJIM) ONbITA PO ECCHOHATBHON
NESTENIbHOCTH, XapaKTePU3YIOIIUX 3TaIbl JOPMUPOBAHUS KOMIIETEHIIUN B TPOIIECCE OCBOCHHUS
00pa3oBaTenbHOMN MPOrpaMMbl

7.4.1. TeopeTudeckre BOIPOCHI AJIsl MPOBEICHHS TPOMEKYTOUHOM aTTeCTallMi 00y4YaroIuXcs
[IpumepHBIE BOIIPOCHI
1. MarepuanbHas Touka. Kunematnueckue XapakTepUCTUKU: TPACKTOPHS, IIyTh, IEpEMEIIECHUE,
CKOPOCTb M YCKOPEHUE; ONPEACICHUE U CB3b. PaBHOMEPHOE, YCKOPEHHOE U 3aMEJIEHHOE IBUKCHHE.
2. PaBHONIEpEMEHHOE IBUKEHUE, IPUMED — IBUYKEHUE TeJa, OPOLIEHHOIO MOJ1 YIJIOM K TOPU30HTY.
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. KunemaTtuka BpamaTeapHOro IBUKEHUS. BEKTOPHI yTIIOBOW CKOPOCTH M YCKOPEHUS.
. YIJIOBbIE KHHEMATHYECKUE XAPAKTEPUCTUKHU U X CBS3b C JTMHEHHBIMHU.

. [IpyHIIMIT OTHOCUTENIBHOCTH, ITpeoOpa3oBanus ["anues Uit CKOPOCTH U YCKOPEHUS.
. Onementsl CTO. Iloctynatsl. [IpeobpazoBanre BpeMeHH U KOOpAUHATHI. MIHTepBal.
. OnemeHTsl CTO. [TocTynarel. PensTMBUCTCKUI UMITYJIBC, PEIATUBUCTCKASI SJHEPT L.
. 3aKOHBI IMHAMUKH MaTepHuaabHOU ToukH. (3akoHbl HbroTOHA).

9. Buibl cuit: BCEMUPHOTO TATOTEHHUS, TSKECTH. [[BH>KeHUE 1O AEHCTBUEM CUIIBI TshkecTU. 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 coxpaHeHus umnyibca. Y gap. Pacuér ckopocreit Ten npu HeHTpaibHOM aOCOTIOTHO

HEYIPYroM yaape.

13. 3akoH coxpaHeHus1 UMITyJIbca. Y iap. Pacuér ckopocTeit Te mpu 1eHTpaTbHOM a0COTIOTHO




YOPYroM yaape.

14. Pabora. PaboTa nepemMeHHO# CHIIbl. MOIIHOCTD.

15. KoHcepBaTuBHBIC U HEKOHCEPBATUBHBIE CUIIBI UX paboTa. [loTeHInanbpHas YHeprusl.

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

17. Bpamenue tBepaoro tena. [lonstue MmomeHTa cuibl. OCHOBHOE ypaBHCHHUE JUHAMHUKH
BpaIIaTeIbHOTO JIBUKCHHUS.

18. MoMeHT uHepIHH, ONpe/iesieHHe U IpUMEp pacyeTa Jjisi oAHOpoAHbIX Tell. Teopema lllteitnepa-
I'roiirenca.

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

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

21. LenTp macc, onpeaencuue. LleHTp Macc kKak TOYKa MPUIIOKEHUS CUJIBI TSKECTH (TMTOTSHIMATbHAS
SHEPTUsl CUJIbI TSHKECTH CUCTEMbl MATEPUAIBHBIX TOUEK U MOMEHT CHJI TSIKECTH ).

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

23. CpeaHee 4iCIIO CTOJKHOBECHUH MOJICKYJI, CPEIHSS IJTMHA CBOOOIHOTO IIpodera.

24. Slpnenus nepenoca. Auddysusa. Koadbdumment quddyzun.

25. SIBnenus neperoca. TemnonpoBoaHocTh. KoahGpUImeHT TemonpoBoIHOCTH.

26. SlBnenus nepenoca. Bsskocts. KoaddummeHT Bsa3kocTy.

27. IloBepxHocTHOE HaTshKeHUEe. CMaunBanue. KanumispHele siBJICHUS.

28. CpenHsist SHEpTHUsl MOJICKYJIbI HIICATBHOTO Ta3a, cTeneHu cBoO0o bl Teopema bombiiMana o
pacrpeesieHu SHEPTHH 110 CTENEHSAM CBOOOIBI.

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

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

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

32. TennoBble MamuHbl. Bropoe Hauano TepmoarnHaMuKu. [IpuHIMI paGOThI TEIIOBBIX MAIIHH.

33. Hukn KapnHo, K 3TOro nukia.

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

35. 3akon Kynona. HanpsskeHHOCTB 351€KTpocTaTHiecKoro nois. [IpuHuun cyneprno3unuu amis
BEKTOpA HAIPSKEHHOCTH MOJIs. JINHUKM BEKTOpa HANPS)KEHHOCTH.

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

37. llotenuman. [IpuHuun cynepno3uuu AJis NoTeHMania.

38. CBs3b MEX1y HAIPSHKEHHOCTBIO 3JIEKTPOCTATUYECKOTO MOJIS U TOTEHIIUATIOM.
OKBUIMOTEHUIUAJIBHBIE TOBEPXHOCTH U UX CBOMCTBA.

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

40. IlonstpHbIE M HENMOJISIPHBIE IUAJIEKTPUKH. J{M3neKTpruUecKas MpOHUIIAEMOCTh U
BOCITPUUMYHUBOCTD.

41. BexTop nonsipu3alny U BEKTOP JIEKTPUUECKOTO CMEIICHHUS.

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

43. [IpoBOIHUKY B 3JIEKTPOCTATUYECKOM IOJIE. DIIEKTPOCTATUYECKA UHIYKLIHS. Y CIIOBUS
paBHOBECHS 3apsi10B HA POBOJAHUKE.

44. EmxocTb npoBoaHuKa. [Inockuit konnencatop. Hununapudeckuii u chepudeckuii
KOHJIEHCATOPBI.

45. CoeMHEeHUs] KOHIEHCATOPOB.

46. DHeprusi CUCTEMBI 3aps0B. DHEPTHUsl 3aPsHKEHHOTO MPOBOAHUKA U KOHJIEHCATOPA.

47. DHeprus dIeKTpocTaTndeckoro noist. O0beMHas MI0THOCTh SHEPTHH.

48. OCHOBHbIE XapaKTEPUCTUKU MOCTOSIHHOTO ToKa. Cuina Toka. [ImoTHoCTh TOKA.

49. DnexkTpoasuxkyiaa cuna. Hanpspkenue Ha yyacTke nenu. 3akoH OMa 11 ydacTka Hemnu.
ConpoTusienne MpoBoAHUKOB. 3akoH Oma B nuddepeHnnansHoi Gopme.

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. MarautHoe nosue. OneiT Ipcrena. MarHuTHBI MOMEHT KOHTYpPa ¢ TOKOM. MIHAYKIMS MarHuTHOTO
TIOJISL.



54. 3axoH buo — CaBapa — Jlanaca v yacTHbIE Cllydad €ro npuMeHeHus. JINHUM MarHUTHOU
WHIYKIUU.

55. Hupkynsiiusi BEKTOpa MarHUTHOM MHAYKIMH. 3aKOH MOJIHOTO TOKA (TeopeMa O HUPKYIISIIUN).

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

57. 3akon Amrepa.

58. Cuna JlopeHnma.

59. JIBukeHue 3apsyKEHHBIX YaCTHUI] B MArHUTHOM I10JI€.

60. Dddexr Xommna.

61. KoHTyp ¢ TOKOM B MarHuTHOM TIOJIE.

62. Pabota, coBepiaemas mpy NepeMeIICHIH TPOBOJHIKA C TOKOM B MArHUTHOM TIOJIE.

63. Teopema I'aycca 15 TOTOKa MAarHUTHOM WHIYKITUH.

64. MaruuTHsie cBOWCTBa BeliecTBa. [ unoreza Amrnepa. Bektop HaMarHu4nMBaHus.

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 MHAYKIKU. 3aKoH nHAyKkuu dapanes. [Ipasuio Jlenna.

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

71. SABnenne B3aumMHou uHAYKIUU. Toku dyko. Tpanchopmarop.

72. DHEeprusi MarHUTHOTO TIOJISL.

73. BuxpeBoe snektpuueckoe nose. [lepBoe ypaBuenne Maxkcsernia.

74. Tok cmenenus. Bropoe ypaBHenune MakcBeiuia.

75. IlonHas cucteMa ypaBHeHUI MakcBeria.

76. DneKTpOMarHuTHbIE BOJIHBI U UX CBOMCTBA.DHEPIusl, NIEPEHOCUMAsI JIEKTPOMArHUTHOM
BosHOU. Bektop YmoBa — [loitHTHHTa.

77. KorepeHtHble BOHbL. ONTHYECKAs! IJIMHA TYTH U ONTUYECKAast pa3HOCTh X0/1a BOJIH. Y CIIOBUE
MaKCHUMyMa U MUHUMYyMa UHTepEpEeHIINH.

78. Metoabl HaOm0AeHMs uHTepdepeHunu. MaTepdepeHiys B TOHKUX IIICHKaX.

79. Konbnia Hetotona. [Ipumenenue naTepdepeHIny CBeTa.

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

81. qudpaxius Ha KpYTJIOM OTBEPCTUH U JIUCKE.

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

83. Iucnepcus u pazpeniaronias CiocoOHOCTh ONTHYECKUX MPUOOPOB.

84. EcTecTBeHHBIN 1 MOJISPU30BaHHbBIN CBET. 3aK0OH Maitoca.

85. Ionsgpuzanus npu OTpa)KEHUH U MpeIoMIIeHuU. 3aKoH bprocrepa.

86. JIBoitHoe nyuenpenomiuenue. [lonsgpusanmonsasie ycTpoiicTBa.

87. TenoBoe U3TYYEHHUE U €r0 XapaKTePUCTUKH. AOCOIIOTHO YepHoe Terno. 3akoH Kupxroda.

88. 3akons! Credana — bonpiimana u Buna.

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

90. ®opmymna Ilnanka.

91. OnTruueckas MUPOMETPHUSL.

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

93. Macca u ummynbc potona. JlaBneHue cBera.

94. Db dext Komnrona. KopmyckynspHo — BOTHOBOM Tyaan3M.

95. Mogens atoma TomcoHna u Pesepdopna.

96. CnekTtp aToma BOJIOpOJa.

97. Teopus bopa.

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

99. Ilpuniun HeonpeaeaeHHOCTeH [ elizenOepra.

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

101. KBanToBble yncia. 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 Teja 3a IIEPBYIO,
BTOPYIO M TPETHIO CEKYH/IbI €T0 JTBUKCHHSI.

2. C 6amrHu BbicoTOM h =25 M ropu30HTaILHO OPOIIICH KAMEHBb CO CKOPOCThIO VX =15 M/C.

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

3. Kamenp OpolieH ToOpu30HTaIBHO CO CKOPOCThIO VX =15 m/c. Haitnute HOpManbHOE H
TaHTCHIIMATFHOE YCKOPEHUs KaMHs yepe3 Bpems t = 1 ¢ mocie Hayasia ABUKCHHUS.

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

5. 3aBUCHMOCTh IPOHJCHHOTO TEJIOM ITYTH 10 OKPY>KHOCTH PAJNYCOM =3 M 3a/1aeTcs
ypaBuerueM S=At2+Bt (A=0,4 m/c2, B=0,1 m/c). Onpenenute 11t MOMeHTa BpeMenu t = 1 ¢ mociie Havana
JIBIKEHUS YCKOpeHUe: 1) HopMallbHOE; 2) TAHT€HLIUAIIBHOE; 3) MOJIHOE.

6. Teno CKOJIB3UT MO HAKJIOHHOM TIIOCKOCTH, COCTABIISIFOIIECH ¢ TOPU3OHTOM YToJl 45 Tpaycos.
[poiigs nyts 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
mM=400 r. npeHeOperas CONpOTUBICHUEM BO3/1yXa, ONIpeIeNuTe JIsi MOMEHTa BpeMenu t = 1 ¢ mocie Hauana
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 JUTHHOM | = 1 M 1 Maccoii M = 1,5 kr u 3actpeBaetr B HeM. Onpeeure yroi
OTKJIOHEHHS MasITHHKA.

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

10. HanummTe ypaBHEHHE TApMOHHUYECKOTO KOJIeOaHUs TOUKH, ecliu ero amriutyna A = 15 cum,
MaKCHMaJIbHasi CKOPOCTh KoJeOmronieiics Touku 30 Cm/c, HayanbHas ¢aza 10 rpamycos.

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 1 a30Ta, HaXOASIIYIOCS B 3aKPBITOM cocyie o0beMoM V = 4 11 ipu TeMreparype
t1=200 C, narpesatot no temneparypsl t2 = 400 C. Haiinure naBnenus pl u p2 rasa 10 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(hECCUOHATBHON JESATENIbHOCTH, XapaKTepPHU3YIOIKe 3Tanbl OPMUPOBAHUS KOMITETEHIIUH

[Ipouenypa npoBeneHNs MPOMEKYTOUHOM aTTeCTAllUU U TEKYIIEr0 KOHTPOJIS YCIEBAEMOCTH
peraaMeHTHpPYeTCsl JJOKaIbHBIM HOPMAaTUBHBIM aKTOM, OIPEEIISIONINM MOPSAI0K OPraHnu3aluy U
IPOBEJCHUS TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTeCTalluy 00y4YaroInXCs.

[Ipouenypa onenuBanust GOpMUPOBAHUS KOMITETEHIIUM MPH MPOBEACHUN TEKYIIEr0 KOHTPOJIS
npuBeseHa B 1. 7.3.

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

[TpomexxyTouHas arTecTamus o JUCIUILTNHE 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 onieHuBaHus chOpMUPOBAHHOCTH KOMIIETEHIIUN MTPU MTPOBEIEHUH MPOMEKYTOUHON
aTTecTaluuu

YpoBEHb OCBOSHMS M OlLIEHKA

Kpurepun OreHka OreHka
«HEYIOBJCTBOPHUTEIIb | «yAOBIETBOPUTENIbH | OLIEHKa «XOPOLIO» O1eHKa «OTIUYHO
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 HAaBbIKU HE | 6a30BbIE CTPYKTYPHI | CHCTEMHBIC. YMEHHUS | apryMEeHTHPOBAHHBIE,
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/laHuil ousera. poOJIeMBI U OOBSICHSITH CBSI3b
TEHJACHIINU MIPAKTUKU U TEOPUH,
pa3BUTHUS, -IOTUYECKU
-TpaBUJIbHBIC U nocle0BaTeIbHbIE,
KOHKpETHbIE, 63 COJIEp>KaTEIbHEIE,
rpyObIX OMIHOOK, KOHKpPETHBIE U
OTBETHI HA UCYEPIBIBAIOIIINE
MOCTaBIIEHHBIE OTBETHI Ha BCE 3aJ]aHUS
BOIIPOCHI. ounera, a TaKxKe
JOTIOTHUTETIbHBIC
BOTIPOCHI
JK3aMeHarTopa.




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

MPOAEMOHCTPUPOBA | CYIIECTBEHHBIMU HEOOJIBIITUMU OTJIMYHBIC YMEHUS B
HEJIOCTaTOYHBIN HETOYHOCTSAMM. HETOYHOCTSIMH. paMKax OCBOCHHOT'O
YpPOBEHb YMEHUH. Honyckarorcst [Tokazan xopomme | ydeOHOro 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 BOIIPOCAX 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 3aJlaHUH. BBITIOJTHEHU S He momyckaet ommbok
OIIMOKH TIPH JlomyckaeT OmmOKu 3aJaHUN. IIPY BBITTOJTHCHUH
BBITIOJTHCHUH IIPH BBINOJHEHUH | JlomycKaeT OmmMOKu 3aJaHUH.
3aaHUM, 3aJJaHNH, P BBITTOJIHCHUU CaMOoCTOSTENILHO
HapyIAIOIINE JIOTUKY | HapyIICHUS JIOTUKU 3aIaHuM, HE aHATN3UPYET
penieHus 3auay. perieHus 3aiay. HapylIaIIne pe3yibTaThI
BIIAJICHHE Henaer HcnbrTeiBaeT JIOTHKY PEIICHUS] | BBINOJHEHUS 3a1aHHUM.
HABBIKAMIH HEKOPPEKTHBIE 3aTPYIHEHHUS C 3a71a4 I'pamoTtHO
BBIBO/IBI. dbopmynupoBanuem | [lenaet KoppekTHbIE [ 0OOCHOBBIBAET XO/T
He moxer KOPPEKTHBIX BBIBOJIBI 110 penieHus 3aaad.
000CHOBATH BBIBOJIOB. pe3yiibTatam
aJTOPUTM UcnwiThiBaeT pelieHus 3a/1aun.
BBITTOJTHEHUS sarpynaHeHus npu | OOGOCHOBBIBAET X0/
3aJlaHUM. 000CHOBaHUH penieHus 3amay 6e3
ajaropuTMa 3aTpyAHEHUH.
BBITTOJTHEHUS
3aJlaHUM.

OI_ICHKa IO JUCHUILIMHE 3aBUCUT OT YPOBH:A Cd)OpMI/IpOBaHHOCTI/I KOMHCTCHHHﬁ, 3aKPCINUICHHBIX 3a
ILI/ICI_II/IHHI/IHOI\/'I, " IIpCACTaBJIACT coboii cp€aHce apI/I(bMCTI/I‘-ICCKOC 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 «XOpOIIIO»/«3a4TEHO» BBICTABJISCTCS, €CIIU CpeHee apu(PMETHISCKOS HAaXOIUTCS B
uHTepBae ot 3,5 1o 4.,4.

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

Or11eHKa «HEYIO0BIETBOPUTEILHOY/ «HE 3aUTEHOY BBICTABIISICTCS, €CIIU CpPeHEe apu(METHIESCKOE
HaxonauTcs B uHTepBaiie ot 0 1o 2,4.



8. YueOHO-MeTOAMUYECKOE M MATEPUAIBLHO-TEXHHUYECKOE 00ecneuyeHue TUCIHIIMHBI (MO1yJIs1)
8.1. [lepeueHb OCHOBHOM U JOTIOJHUTEIBHOM JIUTEPATYPhI, HEOOXOIUMOM /711 OCBOCHUS JUCITUTIIIMHBI

(Momysst)
. KonunuectBo
Ne ABTOp, Ha3BaHUE, MECTO U3aHMSI, U3/IaTEIbCTBO, TO/I U3/IaHUs yUeOHOH 1
/1 y4eOHO-METOIUIECCKON JTUTEPATYPhI PK3EMILIADOB/SICKTP
oHHbIN agpec ObC
OcHoBHAas INTEPATYPA
Crapony6rnesa I'. I1., Xamenko A. A., Kypc nexuuii mo ¢usuke. MexaHnuka,

1 |MomexymapHas (hu3uKa, TEPMOJIMHAMHKA. DJICKTPUICCTBO M MAarHETU3M, http://www.iprbooksh
CraBporonb: CTaBpOnoJIbLCKUA TOCYIaPCTBCHHBIN arpapHbIii YHUBEPCUTET, op.ru/76115.html
2017
Craponyomnesa I'. I1., Xamenko A. A., Kypc nexuumii mo ¢puzuke. MexaHuka,

o |MomexympHas bu3nKa, TepMOAMHAMHUKA. DICKTPUYECTBO U MArHETH3M, https://www.iprbooks
CraBpornosb: CTaBpONOJbCKUH TOCYIapCTBEHHBIN arpapHblii YHUBEPCUTET, hop.ru/76115.html
2017
Npanos A. E., IBanoB C. A., Mexanuka. MosekyisipHas pu3nKa u

3 150
tepmoanHamuka, M.: Kaopyc, 2012
lNonoBun FO. M., JIsmenko 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
rocyAapcTBeHHbIN 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

1 Kanammuukos H. I1., MypaBeeB-Cmupaos C. C., Oomas ¢usnka. COOpHUK https://e.lanbook.com
3aJJaHUi ¥ PYKOBOJICTBO K pemieHuto 3a1a4d, Cankr-IletepOypr: Jlans, 2020 /book/130574
Cxnsposa E. A., Cemkuna JI. 1., Ky3ueuos C. I/I.,' Kypc JIEKLHH 110 ¢buzuke. http://www.iprbooksh

2 | Monekynapras ¢usuka. Tepmoaunamuka, Tomck: Tomckuii

. op.ru/83966.html
MIOJINTEXHUYECKUI yHUBEpcuTeT, 2017
Kuwm /1. Y., Konosanos H. I1., JIesut JI. 1., Konosamnos I1. H., ®usuxka. https://e.lanbook.com

3 |DOnexrpuuecTBo U MarHeTusM. Kypc JeKIuii ¢ mpumMepamu perieHus 3a1a4, /img/cover/book/1139
Cankr-IlerepOypr: Jlans, 2019 02.jpg

4 Kuwm [1. Y., Maxpo U. I'., Jlesur [. U., ®usuka. Mexanuka. Kypc nexumii ¢ https://e.lanbook.com
npumepamu perienus 3aaa4, Cankt-IlerepOypr: Jlans, 2021 /book/163396
Kocuos B. B., Crankosa E. H., bobposckuii A. I1., JlTabopaTopHblii
MIPAKTUKYM C UCIIOJIb30BAHUEM BUPTYAIBHBIX CTEHIOB 110 JIUCITUTUTHHE http:/Awww.iprbooksh

5 | «®usukar. Paznen «MonekynspHas ¢puzuka 1 TepMoAMHaMuKay, CaHKT-

oo N N 0p.ru/17897.html
[TeTepOypr: Poccuiickuii TOCy1apcTBEHHBIN THIPOMETEOPOIOTHICCKUI
yHUBEpcUuTeT, 2013
Hy6posckuii B. I'., Xapnamos I'. B., Mexanuka, TepMOAMHAMHKA U

6 |MoTeKyIspHas ¢bu3nKa: COOPHUK 3a/1a4 U IPUMEPHI UX PELICHHS, http://www.iprbooksh
HoBocubupck: HoBocuOupckuii rocy1apCTBEHHBIM TEXHUYSCKHUMA op.ru/91733.html
yHuBepcuTeT, 2015
Kuwm JI. Y., Konosanos H. I1., JIesut JI. I/I.,VKOHOBaJ'IOB I1. H., ®usuxa. https://e.lanbook.com

7 | DnexktpudectBo u MarHeTH3M. Kypc nekuuii ¢ mpuMepamu pelieHus 3aaad,

) /book/226466
Cankr-IlerepOypr: Jlans, 2022
Tpynos I'. M., O6mas ¢usuka. JlonogHUTEIbHbIE MaTepHAIIbI IS

8 . 25
camocTtosaTenbHor paboTel, Cankt-IlerepOypr: Jlanp, 2019
Monuanos B. B., HyTVI/IJ'II/IH B. A., ®u3uka. MeTtoauka pemeHui . 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 ynciia uHBATHI0B U Ul ¢ OB3 obecnieunBarOTCs MeYaTHBIMU U (HITH)
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 ooyuenus CII6IACY Moodle

https://moodle.spbgasu.ru/

DnekTponHas 6ubiuorexka Upouc 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

Poccuiickas rocynapcTBeHHast OnbInoTeKa

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! uznarenscTsa Sage. B HacTosee Bpemst JOCTYITHBI CTAaThU 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. [lepeuens MHGOPMAITMOHHBIX TEXHOJIOTHIA, UCTIOIB3YEMbIX MPHU OCYIECTBICHUH 00pa30BaTEILHOTO
mpoliecca 1o AUCUUIIINHE, BKIII0Yas IepedeHb JTUIEH3MOHHOTO U CBOOOHO pacpoCTPaHIEMOTO

mporpaMMHOT O obecneucHUs

HanmenoBanue

Crnioco0 pacrpocTpaHeHHs
(JTMLIEH3MOHHOE MM CBOOOTHO
pacnpocTpaHsIeMoe)

LibreOffice CB0OOIHO pacopoCTpaHsIEMOe

8.5. MarepuanbHO-TEXHUYECKOE 00€CTICUeHNE TUCIIUTUTAHBI

CBCI[CHI/I}I 00 OCHAIlICHHOCTHU y‘-IC6HBIX ay'IlI/ITOPI/Iﬁ 1 IIOMEIIEHUM JJI1 CaMOCTOSTEIbHOM pa6OTBI

HanmenoBaHue y‘{e6HBIX aYIlI/ITopI/Iﬁ )51 OCH&H.ICHHOCTB O60pyI[OBaHI/ICM U TCXHUYCCKHUMHU
MMOMENICHUH IS CaMOCTOSTEILHOM pa6OTBI 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
WHNBUIYAIbHBIX KOHCYJIBTAIIUH, TEKYIIETO
KOHTPOJISI U IPOMEXKYTOYHOH aTTecTariuu

KoMIuiekt MyinbTUMeTuiHOT0 000py10BaHUS
(mepcoHaIbHBIN KOMIBIOTED, MYJIbTUMEIHHHBINA
MIPOEKTOP, FKPaH, ayIMOCUCTEMA), I0CKA, KOMILJIEKT
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

Omnpenenenne oObemMa MUIMHIPA TP TOMOIIU
IITAHTEHITUPKYJIS (IITAHTCHIIUPKYJIIB); Y CTAaHOBKA IS
WCCIICTIOBAHMS 3aBUCUMOCTH TIepHoa KojeOanui
MaTEMaTHYECKOT0 MasTHUKA OT €ro JUTUHBI U
oTpesieNIeHUE YCKOPEHUS CBOOOTHOTO MAaCHHS:
MasiTHuK

YcTaHOBKa JIJIsl MCCIICAOBAHUS 3aBUCHMOCTH TIEpHOJ1a
KoJIeOaHU MAaTEMATHYECKOTO MAsITHHKA OT €T0 JITTHHBI
Y oTIpe/ielieHUue YCKOPEHUS CBOOOIHOTO TaCHHS,
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 JIJIs ONIPEICTICHUS. MOMEHTA HHEPITUU
napajuiesieuIe/1a METOIOM KPYTHIIBHBIX KOJIeOaHUH:
YcTaHOBKa JJIs ONIPEICTICHUS. MOMEHTA HHEPITUU
JTUCKA TI0 TIEPHOY KPYTUIBHBIX KOJICOAHHIA.
YcTaHOBKa JIJIs U3y4EHUST OCHOBHOTO YPaBHCHHS
JTUHAMUKH BPAIIATSIILHOTO JIBFXKECHUS C TIOMOIIIBIO
MasTHrKa O6epOeka

YcTaHOBKa JIJIs ONIPEICTICHUS. MOMEHTA HHEPITUU
MasTHUKAa MakcBeiura. Y CTaHOBKA TSl ONIPEICIICHUS
Koa(¢(duLreHTa BOCCTAHOBIIEHUSI CKOPOCTH TPU
yIIpyroM ynape. Y CTaHOBKa ISl OTIPEIeIICHUS

Kod( duleHTa BOCCTAHOBIIEHUSI CKOPOCTH TPU
yIIPYTroM yaape. Y CTaHOBKa sl ONPEeIeICHUS
TEPMHUUYECKOTO KOdPPUIMEHTA JaBICHUS ra3a npu
TIOMOIIY Ta30BOTO TEPMOMETpA.

YcTaHoOBKa 1715 ONIpeieTICHHs TOBEPXHOCTHOTO
HaTSKEHHsI METO/IOM OTpbhIBa KOJbIla (MeTo a0 Hym).
YcTaHoBKa 715 onpeneneHus ko3P PUIreHTa BI3KOCTH
®KuaKoctu MeTogoM CTokcay. Y cTaHOBKA st
ornpeaeneHus: KOOPPUIMEHTA BI3KOCTH, JTUHbI
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/IyXa. Y CTaHOBKA IS
OTIpe/IeNICHUs] OTHOIICHHUS TETNIOEMKOCTEH BO3TyXa.
Beco1 nabopatopHble 21eKTpoHHbIE. Bechl
nabopatopusie 1100




40. YaeOHbIe ayTMTOPUH ISl IPOBEICHHUS
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 BHELITHETO COMPOTUBJICHHS. Y CTAaHOBKA
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
WHJIYKTUBHOCTHU KaTyIIKU METOJIOM pe30HaHca B
KoJe0aTeIbHOM KOHTYpe. Y CTaHOBKA JIJIsl U3y4EHUs
MarHMTHOT'O TOJISl COJICHOU A C MTOMOUIBIO AaTYUKa
XOJUIA».

YcTaHoBKa 715 ONpeieNieHus YAIbHOTO 3apsiia
AJIEKTPOHA METOI0M MarHeTpoHa. Y CTaHOBKA IS
OLICHKH YAEIBHOTO 3aps/ia JIEKTPOHA METOJIOM
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
ONpeIeeHUs JUIMHBI CBETOBOM BOJIHBI ITPH TOMOIIHN
kosery HproToHa. Y cTaHOBKA U1 ONpEEIeHUs JJINHBI
CBETOBOM BOJIHBI IPU TTOMOIIU AU(PPAKITHOHHOM
peleTKH. Y CTaHOBKA JUJIsl ONPEEICHUS
KOHIIEHTPALUX PacTBOPA caxapa I10 BPAIICHUIO
IIJIOCKOCTH MOJISIPU3aLAN. Y CTAHOBKA JUIS U3Y4ECHUS
MHTEHCUBHOCTH CBETA, NPOIIEIIIErO Yepe3
MOJISIPOU/IBI. Y CTAaHOBKA JJISI UCCIIE0OBAHMS CIIEKTPOB
MIOTJIOIIECHUS Y POIYCKaHUs. Y CTaHOBKA JUIS
ONpeIeTeHUs JUIMNHHOBOJIHOBOM IPaHUIbl CIIEKTPA
TIOTJIOIIEHUS M BBIUKCIEHUE NOCTOSHHOM [1manka.
YcTaHoBKa 1715 U3y4eHus: abCONIOTHO YEPHOTO TeJa.
VYcTaHoBKa 1715 3ydeHus: BHEHIHero Gporo3ddexra

40. TTomemeHust U1 CaMOCTOSATENBHOU PabOTHI

[Tomemnenue amst CaMOCTOSTENEHOM paOOTHI
(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 0OecreyeHneM JOCTyIa B
ANEKTPOHHYIO HH(DOPMAIIMOHHO-00pa30BaTENbHYIO
cpeny CIIOBI'ACY.

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