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TPaXKJIAHCKOE CTPOUTENHCTBO

®dopma o0yueHHs ouHast

Canxkr-IlerepOypr, 2023



1. lesin 1 32124 OCBOEHMSI AUCUUIJIMHBI (MOLYJIs1)
LenssMu OCBOCHUS AUCIUIUINHBI SBISIFOTCS: 03HAKOMIJICHHE CTYJIEHTOB C COBPEMEHHOM (PU3NYECKOI
KapTUHOW MUpa, POPMHUPOBAHHUE Y CTYJICHTOB €CTECTBEHHOHAYYHOTO MUPOBO33PEHHS U COBPEMEHHOTO
(U3UUECKOro MBIIUICHUS, 00ydeHUE TPAMOTHOMY MPUMEHEHUIO TOJI0KEHUH (yHIaMEHTaIbHON (PU3UKHU K
HAYYHOMY aHAJHM3y CUTYAIHi{, C KOTOPBIMHU CIIEUAIUCTY MPHUAETCS CTAIKHBATHCS MIPU CO31aHUH HOBBIX

TEXHOJIOTUH.

B PE3YyIbTaTC OCBOCHUA AUCHHUIIIMHBL «Dusnka» CTYACHT JOJIKCH U3YYHUTH (1)I/I3I/I‘ICCKI/I€ SIBJICHUSA U
3aKOHBI IPpUPOALI, 'PAaHUIBI UX MIPUMCHHUMOCTHU, IPUMCHCHUC 3aKOHOB B BaKHEHIITNX MPAKTUYCCKUX
MMPUITOKCHUAX ; TIO3HAKOMUTLCA C OCHOBHBIMHA (1)I/I3I/I‘-I€CKI/IMI/I BCJIMYMHAMHU, 3HATh UX OIMMPCACICHUC, CMBICII,
CIIOCOOBI B CAWHUIBI USMECPCHM; 3HATb HASHAUYCHUC U IPHUHIHUIIbLI I[CI\/JICTBI/ISI BaKHEHIITHUX (1)I/I3I/I‘I€CKI/IX

npuOOpOB.

3aﬂa‘{aMI/I OCBOCHUA AUCHUIIIMHBI ABJIAIOTCS:
® U3YUYCHUC OCHOBHBIX (bHBH‘leCKI/IX HBHGHHﬁ, OBJIAJACHUC (bYHI[aMeHTaJ'IBHBIMI/I INOHATUAMU,
3aKOHaMH1 U TCOpUAMU KJIaCCHYECKOH U COBpeMeHHOﬁ (1)I/ISI/IKI/I, a TaKoKC MCTOAaMH (1)I/I3I/I‘IGCKOI"O

HCCIICa0BaHUA,

® OBJIAICHUC ITpUEMaMHU U METOJaMH1 PEIICHUS KOHKPETHBIX 3aJa4 U3 pa3JIndHbIX obOnacreit

(107370478

* 03HaKOMJICHHE C COBPEMEHHOU N3MEPUTENIBHON anmnapaTypoi, GopMHUpPOBaHUE HABBIKOB
POBEICHUS (PU3MUECKOTO HIKCIIEPUMEHTA, YMEHHE BBIJEIATh KOHKPETHOE (PH3HMUECKOE COJepKAHNE B
INPUKIAIHBIX 3a7a4ax Oyayliel cuerualbHOCTH;

* U3y4YEHHE UCTOPUHU PA3BUTHUS PUKKHU.

2. [lepeveHb NIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUSs M0 TUCHUILINHE (MOIYJII0), COOTHECEHHBIX C
HHIUKATOPAMHM JOCTUKEHUSI KOMIeTeHIH i

Ko n HaumeHoBanue
KOMIIETEHIIUUA

Ko 1 HaumenoBanue
WHJIUKATOpa JOCTHKEHUS
KOMIIETEHIIUHA

[Tmanupyemble pe3yabTaTbl 00ydeHUs 110
JHCLUILINHE, 00eCTIeYNBalOIINe JOCTHKCHNE
IUTAaHUPYEMBIX pe3ynbTaToB ocBoeHust OITOI1

OIIK-1 CnocobeH periath
3aa4u NpoQeccuoHaIbHON
NesITeIbHOCTH HAa OCHOBE
UCIIOJIb30BaHUS
TEOPETUYECKUX U
NPaKTUYECKUX OCHOB
€CTECTBEHHBIX U
TEXHUYECKUX HayK, a
TaKXe MaTeMaTH4eCKOTro
ammaparta

OIIK-1.1 BeisBnsier u
KJIaccupuuupyer puzndeckue
U XUMHUYECKHUE MPOLIECCHI,
IpOTEKaroIue Ha 00bEKTe
npodeccuoHaNbHOM
JeSITebHOCTH

3HaeT
OCHOBHBIE  3aKOHBI (U3UKM U  METOMIBI
(bu3MUECKUX UCCIECTOBAHHIA

ymeet

UCIIOJIb30BATh (dHU3HKO-MaTeMaTHYECKUI
anmapar TSt penIeHus npo0iem,

BO3HHKAKOIIKUX B XOI€ HpO(i)CCCHOH&JIBHOfI
JACTAaJIbHOCTH

BJIaJ€ceT
METOdaMH MaTEMAaTHYCCKOIO aHaJn3a u
MOZACIINPOBAHUA, TCOPECTUUCCKOT' O 151

OKCIICPUMCHTAJIIBHOT'O UCCIICAOBAHUA

OIIK-1 Cnocoben pemiath
3a1auu mpodeccuoHaTbHON
NeSITeTTIHbHOCTH HAa OCHOBE
UCTIOJTb30BaHUS
TCOPCTUUCCKHX U
IMPAKTUYCCKUX OCHOB
€CTECCTBCHHbBIX U
TEXHUYCCKHX HAYK, a
TAaKXXE€ MAaTECMATHUYCCKOT' O
amrmapara

OIIK-1.11 Onpenensier
XapaKTepUCTUKHU MPOIIECCOB
pacnpeneneHus,
npeoOpa3oBaHMs U
WCITOJI30BaHUS dJIEKTPUIECKOM
SHEPTUU B DJIEKTPUUECKUX
Hensx

3HaeT
3aKOHBI (DM3MKH TPOIECCOB pacIpeesieHus,
npeoOpa3oBaHUs u HCITOJTH30BaHUS

ANEKTPUYECKON DJHEPTUU B  DIIEKTPUUECKHUX
eTISIX

yMmeeT
NPUMEHITh B  TPOIECCHl  PacIpeieICHHS,
npeoOpa3oBaHUs u HCITOJTH30BaHUS

ANEKTPUYECKON JHEPTUU B  DIIEKTPUUECKHUX
eTISIX

BJajJeeT

HaBBIKAMHU oTpeIeICHUS bu3HIecKux
XapaKTePUCTHK B JIEKTPHUUECKUX LIETIAX




OIIK-1 Cnocob6en pemiath
3aauu mpodeccuoHaTbHON
NeSITeTIbHOCTH HAa OCHOBE
UCTIOJTb30BaHUS
TEOPETUYCCKHUX H
NPaKTUYECKUX OCHOB
€CTECTBEHHBIX U
TEXHUYECKUX HayK, a
TaKKe MaTeMaTHYECKOTO
amrmapara

OIIK-1.2 Onpenensier
XapaKTepUCTUKU (PU3UUECKOTO
nporiecca (sSIBJICHHUS ),
XapaKkTEepHOTO /I 00ObEKTOB
npodeccuoHanbHOM
NEeSITeIbHOCTH, Ha OCHOBE
TEOPETUYECKOTO
(3KCTIEpUMEHTATIBLHOTO)
UCCJIEIOBAHUS

3HaeT
KOJINYECTBEHHBIE u Ka4eCTBECHHbBIE
XapaKTEPUCTHKH  (U3NYECKUX  SIBJICHUH,
MIPOIIECCOB U OOHEKTOB
ymeeT

UCTIOJIb30BaTh
KOJINYECTBEHHBIE
XapaKTePUCTHKH 00bEKTa

BJajieeT

METOJaMHU OTPEICICHUS KOJIHMYECTBCHHBIX |
Ka4eCTBEHHBIX XapPaKTEPUCTUK (PUIUIECKOTO
nporiecca

Ka4eCTBECHHbBIC "
buzndeckue

OIIK-1 CnocobeH pemiath
3a1a4u MpodeccuoOHATBHON
JIeATEIbHOCTH Ha OCHOBE
UCIIOJIb30BaHUS
TCOPCTUUCCKHUX U
IMPAKTUYCCKUX OCHOB
€CTCCTBCHHbBIX U
TCXHUYCCKHX HAYK, a
TaKXX€ MAaTECMAaTHUYCCKOT'O
armnapara

OIIK-1.4 Ilpencrasnser
0a3oBbIe I
npodeccuoHaIbHOM cheps
¢du3nveckre 1 XUMHYECKHE
NPOIIECCHI U SIBJICHUS B BUJIE
MaTeMaTH4eCcKOoro(ux)
ypaBHEHUsA(1)

3HaeT
0a3oBbIe TUIst npodeccuoHaTbHON
ACATCIIbHOCTHU (1)I/ISI/II-ICCKI/I€ IMPOLCCChI u
SIBJICHUA

ymeeT

000CHOBBIBATh rpanviibl HOPUMCHHMOCTU U
Ha4daJIbHBIC yCi0BuUAa JIIs PAa3IIMYHBIX
(u3UYECKUX MTPOLIECCOB

BJIajleeT

CIOCOOHOCTBIO ~ ONMHCHIBATH  (DPU3HUYECKHE

SABJICHUSI MAaTCMAaTUYCCKUMU YPABHCHUSMMU.

OIIK-1 CnocobeHn pemiath
3a1a49u MpoQecCHOHATBHON
JIeATEIIbHOCTH HA OCHOBE
UCIIOJIb30BaHUS
TCOPCTUUCCKHUX U
IMPAKTUYCCKUX OCHOB
€CTECTBCHHbLIX U
TCXHUYCCKHX HAYK, a
TaKX€ MaTECMAaTHUYCCKOT'O
armapara

OIIK-1.5 BeiOupaet 6a3oBbie
(1)I/I3I/I‘I€CKI/IC U XUMHNYCCKHUEC
3aKOHBI IJId pCUICHUA 3aaa4
npodeCcCHOHAILHON
JeSITeTbHOCTH

3HaeT
dbyHIaMEHTAIbHBIE ~ (U3WYECKUE  3aKOHBI,
OTIHCHIBAIOIIE TIPOIIECCHI U SIBICHUS

ymeeT

BbIOpaTh JUTSL peueHus 3a1a4
po¢eCCHOHAIBHON e TETbHOCTH
COOTBETCTBYIOIIME (DYyHIaMEHTAIbHBIE 3aKOHBI
buzuKH

BJajJeeT

CIIOCOOHOCTBIO ONPENENUTh CTENEeHb CBOEH
00pa30BaHHOCTH B JAHHOM BOIPOCE

VYK-1 Cnocoben
OCYILECTBIISATh MOUCK,
KPUTUYECKHI aHAIIU3 U
CUHTE3 uHpOopMaIuy,
NPUMEHSTh CUCTEMHBIN
MIOJIXO/T JUISL PELICHUS
MIOCTaBIICHHBIX 33124

VYK-1.1 OcymectBisier
CHUCTEMHO-CTPYKTYPHBIH BbIOOp
UH(POPMALIMOHHBIX PECypCOB (B
TOM 4ucIe B Lu(poBOH cpefe)
JUIsI TOMCKa UHPOpMaUu B
COOTBETCTBHUU C MIOCTABJIICHHON
3a1auen

3HaeT
MCTOYHUKH MOUCKa MHPOPMAIHH

yMeer

HaXOIUThb I/IH(l)OpMaIII/IIO B HCTOYHHUKAX B
COOTBETCTBHH C ITOCTAaBIICHHOM 3a/1aUei
BJIAJIEeT

HaBbIKAMH IIOUCKa I/IH(I)OpMaHI/IOHHI)IX
pecypcoB s moucka uHpopmanmuu

3. Yka3anue MecTa JUCHHMILIMHBI (MOYJIs1) B CTPYKType 00pa3oBaTe/IbHOM POrpaMMBbl
Jannast tuciumuivHa (MOoAysb) BKiItoueHa B biok «lucuumnunel, Monynn» b1.0.12 ocHoBHOIM
npodeccuonanbHON 06pazoBarenbHOl Tporpammsel 08.03.01 CTpouTeNnbCTBO U OTHOCHUTCS K 00S3aTEIHHOM

YyacTH y4eOHOTro IJIaHa.




JlMcIMIUIMHA OTHOCUTCS K 0a30BOM YaCTH MaTEeMaTHYECKOTO U €CTECTBEHHO-HAydHOTo IuKia. OHa
OCHOBBIBACTCS HAa 3HAHUAX, HABBIKAX M YMEHUSX, IPUOOPETEHHBIX B PE3YJIbTATE OCBOCHUS (PH3UKU
«0a30BBI YPOBEHBY:

Mexanuka

1. Kunemaruka: MEXaHHUYECKOE JIBUJKEHUE, ITYTh, IEPEMEILIEHUE, CKOPOCTb, YCKOPEHHUE.
PaBHOMEpHOE M paBHOIIEPEMEHHOE JBUKEHHUE.

2. unamuka: Ilepsblit 3akoH HetoToHa. MHEpLnanbHble CUCTEMBI OTcUeTa. BTOpoil 3aKkoH
Herotona, macca, cuna. Tpetuii 3akoH HptoToHa. 3aK0OH BCEMUPHOTO TAroTeHMs. 3akoH ['yka. MMmynbe.
3aKoH coxpaHeHMs uMIysbca. KnHetndeckas U NOTEHIMAIIbHAS SHEPTHsl. 3AKOH COXPAHEHMsI SHEPTUU B
Mexanuke. PaboTa, MOIIHOCTE.

MonexymsipHas ¢pusuka. TernnoBbie SBICHHS.

1. OcHOBBI MOJIEKYISIpHO-KUHETHUECKOM Teopun. OcHoBHOE ypaBHeHUE MKT.

2. YpaBHEHHE COCTOSTHUSA UI€ATBHOTO T'a3a. ['a30Bble 3aKOHBI.

3. IlepBsIii 3ak0H TepMoaAnHAMUKHU. PaboTa npu n3mMenennn o0bema ra3a. BHyTpeHHss sHeprus
ujeanpHoro rasa. IlpuMeHenne nepBoro 3akoHa TEPMOIMHAMUKH JIsI U30IIPOLIECCOB -
Anmnabaruyeckuii mporecc. CHIIOBbIC MALIMHBI, K.II.J. TEIUJIOBOM MaIlMHBI.

4. VI3aMeHeHue arperaTHoro COCTOSIHUS BellecTBa (TUIaBJIeHUE, MapooOpa30BaHNe, KOHICHCALINS).

DneKTpocTaTuKa

1. Dnextpuueckue 3apsapl. 3aKOH UX coxpaHeHus. 3akoH Kynona. HanpspkeHHOCTD
ayieKTpocTarnyeckoro nosis. Cunossie TMHUK NoJs. [IpuHIMn cyneprno3unuuu nosuei.

2. PaboTa 1o nepeMereHuIo 31eKTPUIECKOro 3apsa B aIeKTpuueckoM nose. [lorenuan.
PasnocTh noreHnmanos.

3. DnexrpoeMKocTh. KoHIeHCATOPBI. DIEKTPOEMKOCTh INIOCKOT0 KOHJEHCATOPa. DHEPIHUs
INEKTPUYECKOTO MOJIsI KOHJEHCATOPa.

3aKOHBI IOCTOSIHHOT'O TOKA.

1. Cuna toka. Conporusienue. 3akoH OMa Juisl y4acTKa LIETIH.

2. DnexkTpoaBmKyIias cuia. 3akoH OMa Juisi 3aMKHYTOH LENu.

3. Pabora u mourHocTh TOKa. 3akoH [xoynsa-Jlenma.

MaruuTtHoe none. DIeKTpO-MarHuTHas HHAYKLHS.

1. MarautHoe none. Muaykuns MarautHoro nosst. Cuna AMmepa.

2. JIBuKeHue 3apsKeHHbBIX YacTHUIl B MarHuTHOM none. Cuina JlopeHna.

3. MarHuTHBIN NOTOK. 3aKOH 3JIEKTPOMarHuTHOM HHAYKIMU. CaMOMHIYKIHSI. DHEPIHUsl MarHUTHOTO
OIS

MexaHnuecKue 1 IeKTpOMarHuTHbIE KoJdeOaHMsl.

1. l'apmonmnueckoe kosnebanue. Matemarnueckuil MasTHUK. [Ipy>KUHHBIN MasgTHUK.

2. Bonnsl. YpaBHeHue BOJHBL. J[JIMHA BOJIHBL, 3BYKOBBIE BOJIHBI.

3. KonebarenbHblil KOHTYp. DJIeKTpOMarHuTHbIE KoJeOaH s, UX NepUuoJl. DIEKTPOMAarHUTHbIE
BOJIHBI.

Ontuka.

1. 3axoHBI OTpa)keHUs U NperaoMieHHs cBeTa. [lolHOe BHYTpEHHEEe — OTpaKEHHUE CBETA.

2. JIunzsl. [Toctpoenue nzodpakeHus B auH3ax. Gopmyrna JUH3bI.

3. ducnepcus cera. UnTepdepeHus u qudpakiius CBETOBBIX BOJIH.

KBantoBast  Qusuka.

1. ®otorddext. YpaBaenue DitHmrerna 11 Gotorddexta. @OTOHBI. DHEPTHsl, Macca, UMITYJIbC
¢oroHa.

2. CtpoeHue aroma

No Kona n HamMeHOBaHWE 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, OTIK-3.2




CrpourenbHas MEXaHUKA

OIIK-6.10, OIIK-6.11

DJEeKTPOTEXHUKA U 3JEKTPOCHAOKEHHE

OIIK-1.11, OIIK-4.2, OIIK-6.13

[ToaroroBka K mpoieaype 3aluThl | 3alIUTa BBITYCKHOM

KBTI (UKAITMOHHON PabOThI

VK-1.1, YK-1.2, YK-1.3, VK-1.4,
VK-1.5, YK-1.6, YK-2.1, YK-2.2,
VK-2.3, YK-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, YK-6.5,
VK-7.1, YK-7.2, YK-7.3, VK-7.4,
VK-8.1, YK-8.2, VK-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, OTIK-1.3, OTIK-
1.4, OTIK-1.5, OTIK-1.6, OTTK-1.7,
OI1K-1.8, OTIK-1.9, OTK-1.10,
OIIK-1.11, OIIK-2.1, OTIK-2.2, OITK
-2.3, OIIK-3.1, OTIK-3.2, OIIK-3.3,
OI1K-3.4, OTIK-3.5, OTIK-3.6, OTIK-
3.7, OIIK-3.8, OITK-3.9, OTTK-4.1,
OI1K-4.2, OTIK-4.3, OTIK-4.4, OTIK-
5.1, OTIK-5.2, OTIK-5.3, OTIK-5.4,
OI1K-5.5, OTIK-5.6, OTIK-5.7, OTIK-
5.8, OIIK-5.9, OTIK-5.10, OTTK-6.1,
OI1K-6.2, OTIK-6.3, OTIK-6.4, OTIK-
6.5, OIIK-6.6, OITK-6.7, OTIK-6.8,
OI1K-6.9, OTIK-6.10, OTTK-6.11,
OI1K-6.12, OTIK-6.13, OTIK-6.14,
OI1K-6.15, OTTK-6.16, OTIK-7.1,
OIIK-7.2, OIIK-7.3, OIIK-7.4, OTIK-
7.5, OIIK-7.6, OIIK-7.7, OTIK-8.1,
OI1K-8.2, OTIK-8.3, OTIK-8.4, OTIK-
9.1, OIK-9.2, OIIK-9.3, OTK-9.4,
OI1K-9.5, OIIK-9.6, OITK-10.1,
OI1K-10.2, OTTK-10.3, OTIK-10.4,
OIIK-10.5, TIK-1.1, TIK-1.2, TTK-1.3,
TK-1.4, TIK-1.5, TIK-1.6, TIK-1.7,
TK-2.1, TIK-2.2, TIK-2.3, TIK-2.4,
TK-2.5, TIK-2.6, TIK-2.7, TIK-3.1,
TK-3.2, TIK-3.3, TIK-3.4, TIK-3.5,
TK-3.6, TTK-4.1, TTK-4.2, TIK-4.3,
TK-4.4, TIK-5.1, TIK-5.2, TTK-5.3,
TK-6.1, TIK-6.2, TIK-6.3, TTK-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,
TIK-8.8, TIK-8.9, TIK-9.1, ITK-9.2,
TK-9.3, TIK-9.4, TIK-9.5, TTK-10.1,
TK-10.2, TIK-10.3, TIK-10.4, TIK-
10.5, IK-11.1, TIK-11.2, TTK-11.3,
TK-11.4, TIK-11.5, TIK(I)-1.1, TIK
(1D)-1.2, IK(LD)-1.3, TIK(L))-1.4, TIK

(ID)-1.5

TexHuueckas MeXaHUKa

OIIK-1.4, OIIK-1.5

OCHOBBI BOJOCHA0XKEHUS U BOIOOTBEIACHUS

OI1K-6.1, OTIK-6.2, OITK-6.4, OTIK
-6.9, OITK-6.13, OTIK-4.2




8 |ConpoTtuBieHrne MaTepraIoB

OIIK-3.2

9 |MexaHuKa rpyHTOB

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

4. O0beM TUCHHUILUIMHBI (MOYJISA) B 3a4€THBIX €IHHUIAX ¢ YKA3aHUEM KOJNYECTBA aKaJleMHYeCKUX
4acoB, BbIJIeJEHHbIX HA KOHTAKTHYI0 padoTy 00y4aolmuXxcs ¢ npemnojgaBaresieM (o BUAaAM y4eOHbIX
3aHATHIA) M HA CAMOCTOSITEJIbHYIO PA00TY 00y4ar0IUXCS

Cemectp
W3 Hux yacel Ha
Bun yuebHoii paboTbl Beero MIPAKTUYECKYIO
4acoB 1 2
NOATOTOBKY

KoHTakTHas padora 112 48 64
Jleximonnsie 3ansatus (JIek) 48 0 16 32
Jlaboparopusie 3ansaTus (J1ad) 32 0 16 16
IIpaktuueckue 3ausatus (I[p) 32 0 16 16
Hnasi KOHTaKTHas pa6oTa, B TOM YHCJIE: 0,25 0,25
KOHCYJIbTAIIUU 110 KYPCOBOM paboTe (IIPOEKTY),
KOHTPOJIbHBIM pabotam (PI'P)
KOHTaKTHas paboTa Ha aTTeCTAIMIO (Cava 3a4era,
3adeTa ¢ OICHKOM; 3alIiTa KypCOBOU PabOTHI
(mpoexTa); cmaya KOHTPOIBHEIX padot (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIIMIO B CECCHIO 0.95 0.95
(KoHCYMBTAINS TIEpe/T SK3aMEHOM H cada ' '
Yacbl HA KOHTPOJIb 30,75 4 26,75
CamocrositesbHast padora (CP) 109 56 53
O061masi TpyA0eMKOCTh TUCHUILIMHBI (MOYJINA)

yacel: | 252 108 144

3aYeTHbIE eTHHUILI: I 3 4

5. Conep:xaHue TUCHHILITMHBI (MOIYJIsl), CTPYKTYPHPOBAHHOE 110 pa3iesaM (TeMaM) ¢ yKa3aHUueM

OTBE/ICHHOI0 HA HUX KOJHMYeCTBA aKAa/leMHYeCKHUX YACOB ¥ BUAOB YUeOHbIX 3aHATHIH
5.1. TemaTrueckuii MiaH JUCHUILIMHBI (MOJTYJIs)

Konrakthas pabora (1o yueOHbIM
3aHATHUAM), Yac. Kox
WHAWKATOP
£ a
3| nexuunm I13 JIP Bcero,
Ne Pasznensl TUCIIUITIIMHBI S CP qac JOCTHIKEHU
8 W3 HUX U3 HUX U3 HUX ' A
Ha Ha Ha KOMIICTCHI]
peero | "PAKTH™ | poepg [ MPAKTH™ [ poepg [ MPAKTHS 15041
YECKYI0 YECKYIO YECKYIO
HOATro- TOATro- HOAro-
TOBKY TOBKY TOBKY
1. |1 pa3nen. ®usnveckrne OCHOBBI
MEXaHUKH
OIIK-1.1,
OIIK-1.2
KunemaTuka nmoctynaTeabHOTO ’
1.1 Y BpaliaTeibHOro ynBI/DKeHI/IH 112 2 2 6 12 OIIK-1.4,
paii i\ OIIK-1.5,
VK-1.1
VYK-1.1,
JIlnHaMuKa MOCTYIaTeILHOrO U OIK-1.1,
12 Bpa aTeJ'IBHOl"Oyr]ISI/I)KeHI/I}I 112 2 2 6 12 OIIK-1.4,
patt s OITK-1.5,
OIIK-1.2




VK-1.1,

OIIK-1.1,
1.3. [PaGoTa, MOIITHOCTH M SHEPTHSI. 6 12 OIIK-1.4,
OIIK-1.5,
OIIK-1.2
VK-1.1,
M « OIIK-1.1,
1 4 |Mexanuka Bpaimaren,HOro 6 13 OIK-1.4
JIBUKCHHSI TBEPIOTO Tea. OITK-15
OIIK-1.2
VK-1.1,
OIIK-1.1,
1.5. | ®usuka xoaeOaHuUi 1 BOIH. 6 11 OIIK-1.4,
OIIK-1.5,
OIIK-1.2
2 |2 paznen. MonekymnsipHast
(hu3MKa U TEPMOIMHAMHKA
VK-1.1,
0 i OIIK-1.1,
5 1, |OcHOBbI MONIEKYISPHO 5 13 OIK-1.4
KHHETUYECKOW TeOpuun OINK-1.5
OIIK-1.2
YK-1.1,
OIIK-1.1,
2.2. | OCHOBBI TEPMOJIMHAMHUKH 6 12 OI1K-1.4,
OIIK-1.5,
OIIK-1.2
VK-1.1,
C o OIIK-1.1,
5 3 | CraTHecTHYECKAs QH3HKa. 14 19 OIK-1.4
SIBrieHns nepeHoca. OIIK-1.5
OIIK-1.2
3. |3 pazmen. Konrpoms
VK-1.1,
OIIK-1.1,
3.1. |3auer 4 83%:1'2'
OIIK-1.5,
OIIK-1.11
4. |4 pazgen. DIeKTpUUYECTBO U
MarHeTu3M
VK-1.1,
DIEeKTpOCTaTHKA. OIIK-1.1,
4.1. [ DnexTpuueckoe mojie B 2 7 OIIK-1.4,
BAaKyyMe€. OIIK-1.5,
OIIK-1.2
VK-1.1,
OIIK-1.1,
OnektpocTtaTuka. [I[poBogHUKH OITK-1.2
4.2. | ¥ QUDTIEKTPUKH B 2 o
AIEKTPUICCKOM TIOJIC. 83?:13’

OIlK-1.11




4.3.

IlocTOSTHHEBII TOK
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YK-1.1,
OIIK-1.1,
OIIK-1.4,
OIIK-1.5,

OIIK-
1.11,
OIIK-1.2

44.

MarsauTHoOe 110JI€ B BaKyyM€.

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

4.5.

JleiicTBe MarHUTHOTO IIOJIS Ha
JBIDKYIIAECS 3apsiibl U TOKH.

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

4.6.

MarauTHbIe CBOMCTBA
BCIICCTBA.

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

4.7.

QHCKTpOMaFHI/ITHaH WHAYKIUA

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

OIIK-
1.11,
OIIK-1.5

4.8.

OcHOBEI TCOpHUUn Makcsenna
I BJICKTPOMArHuTHOT'O ITOJIA

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

5 paznen. BonHoBas onTuka

5.1.

WnTepdepenuus crera

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

5.2.

Judpakmus ceeta

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

5.3.

[Tonspuszanusa ceera

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

6 pazzen. D1IeMeHThI
KBaHTOBOH (PM3UKH aTOMOB U
MOJIEKYIT




YK-1.1,
TeniaoBoe U3IydEeHUE U €TI0 OlIK-1.1,
6.1, i 1 2 4 | 9 |OIK-14,
3aKOHBI OLIK-15
OIIK-1.2
YK-1.1,
KBanToBasg npupona OlIK-1.1,
6.2. PHUPOL 2 4 8 OIIK-1.2,
M3JTy4EHHS. OLIK-1.4
OIIK-1.5
YK-1.1,
IInanerapHas MoaeIb> aTOMa OINK-1.1,
6.3, P A 2 2 4 | 10 |OIK-14,
bopa-Pe3epdopaa OITK-1.5
OIIK-1.2
YK-1.1,
D1eMeHTHI KBAaHTOBOM OIIK-1.1,
6.4. | MexaHuKH. YpaBHCHUE 6 8 OIIK-1.4,
[Ipenunrepa OIIK-1.5,
OIIK-1.2
VK-1.1,
OTIK-1.1,
6.5. | DnemMeHTsI siaepHOl HU3NKH 1 2 ) OIIK-1.4,
OTIK-1.5,
OITK-1.2
7. |7 pasmen. Koutposs
YK-1.1,
OIIK-1.1,
I1K-1.2,
7.1. | Ox3ameH. 27 8HK-1 4
OIIK-1.5,
OIlK-1.11
5.1. Jleknun
Ne | HaumenoBanue paszena y
N HauMmeHOBaHHE ¥ KPATKOE COJEPKAHUE JIEKIIUN
pasj Y TEMBI JICKIIHI
KuHeMmaTHKa MoCTynare bHOro ¥ BPAIATeIbHOTO IBUKEHHS
[Tpenmer kunematukd. Cucrembl otcuéra. CriocoObl 3a/1aHus IBHKEHUSI
Kunemarnka MarepuaibHON Touku. CpetHIe, MITHOBEHHBIE CKOPOCTH U YCKOPEHHUS.
1 | MOCTYHATCIRHOTO M | HopmaneHoe M TaHTeHIMANIBHOE ycKopeHus. Kinaccudukanys ABKeHniH
BpalATC/ILHOTO MarepuaibHON Touku. Knunemarnka aGconoTHo TBEporo Tena. Ceasb
ABHXCHIA MEXK/y JIMHEHHBIMH M YTJIOBBIMU XapaKTEPHCTUKAMH TEJIA TIPH €70
BpAIIECHUH.
JIMHAMKKa [TOCTYIATELHOTO ¥ BPAIATENBHOTO IBHKEHHUSI
OCHOBHO€ ypaBHEHHE JUHAMHUKHU [TOCTYIATEBHOTO JBHKEHUS.
HuHamuka [TpeoOpa3zoBanus ["anunes. MexaHnyeckuii MPUHIUI OTHOCUTEIBHOCTH.
2 MOCTYMATEIPHOTO ! | Cycrema MaTepHaIbHEIX TOUEK. 3aKOH COXPAHEHHs UMITyibca. LIeHTp
BpallaTeIbHOTO Macc. YpaBHEHHE JBUKEHHS LIEHTPa Macc. [[BIKEHHE Tesla ePEMEHHON
ABIAKCHUA macchl. ['paBuranonsoe mnose 3emin. J[BUKeHUe Tell B IPaBUTAlAOHHOM
nosne 3emin. HesecomocTs. Cuiia TPEHUS M YIIPYTOCTH
PaGota, MOIIIHOCTb U SHEPTHS.
3 Pabora, MOIHOCTE ¥ | PaGoTa MOCTOSHHOM H ITepeMeHHOM cribl. MomHocTs. Kunernueckas
SHEpPrus. sHeprus. Teopema 00 M3MEHEHUN KHHETUYECKON YHEPTUH.




KoHcepBatuBHbIe 1 HEKOHCEpBaTUBHBIE CHIIBL. [loTeHIMabHAS YHEPTHSL.
CB43b MEXTY CUJION U SHEPruer NMOTEHIMANbHOTO 1oJs. [Ipumepsl
HAXO0X/ICHUS MOTEHLUAIbHONU SHEPTHH.

3aKOH COXpaHEHHSI MEXaHUYECKON IHEPTHH.

MexaHuka
BpaIaTeJIbHOTO
JIBIDKCHHSI TBEPJIOTO
Tena.

MexaHuka BpalaTeabHOro JBUKEHHS TBEPAOro Tea.

JluHamuka nocTynareiabHOro JBUKEHHs TBEPAOro Tena. MoMeHT
uMmnyasca. MomeHT cuiibl.  OCHOBHOE ypaBHEHUE IHMHAMUKH
BpAaIllaTeIbHOTO ABM)KECHUS

OTHOCHUTEJIbHO TOUYKH. 3aKOH COXPaHEHUS MOMEHTAa UMIyjbca. MOMEHT
unepuuu. Teopema lteitnepa. [IpaBuno agautuBHOCTH. OCHOBHOE
ypaBHEHHE AUHAMMKH BPAIIATEIbHOTO IBUKEHUSI OTHOCUTEIIHHO
HEenoJIBIXKHOM ocH. Pacu€r MomeHTOB nHepuuu. Kunernueckas s3Heprus
Bpalnaromierocs tena. Paborta cuiisl pu BpalieHUH Tel

dusrka KoaedaHui u
BOJIH.

®dusrka KoaeOaHui 1 BOJIH

CB00OOHBIC TAPMOHHYECKHUE KOJICOAHMS B UX XapaKTepUCTHKU. CII0KeHHE
OJIMHAKOBO HAIPABJICHHBIX U B3aMMHOIIEPIICHIUK YIS PHBIX
rapMoHn4eckux konebanuil. luddepennmansuoe ypaBHeHNE
TapMOHHMYECKHUX KOJICOAHUH U €ro PelIeHHe. DHEPryus rapMOHHYECKUX
kosebanuii. [Ipocteie konedareapbHble CUCTEMBI (IPY>KUHHBIH,
MaTeMaTU4eCKui U GU3NYECKUI MasITHUKH ). 3aTyXarolue
rapMoHmnudeckue konebanusa. Koapdunuent 3aryxanus u
norapuMUUECKU JEKPEMEHT 3aTyXaHus. BeIHYX)I€HHbIE KOJIeOaHuUsl.
Pe3onanc. Pacipoctpanenue konebanuii B ynpyroit cpeie. Y paBHeHHE
IUIOCKOM BOJIHBL. BonHOBOe ypaBHeHue. BosHOBOI nmepeHoc sHEpruu U
€ro XapakTEePUCTUKHU: MOTOK, TUIOTHOCTh TOTOKA, UHTEHCUBHOCTH. DazoBas
U TPYIIIIOBAsi CKOPOCTH BOJH. HTEepdepentus ynpyrux BoiaH. Crosdre
BOJIHBL.

OCHOBBI MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUH

OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON TEOPHUU.

CTaTUCTUYECKUNA U TEPMOJIMHAMUYECKUI METO/Ibl UccaeoBanus. Macca u
pasmep Mosekyn. TepmoanHaMuueckas cucrteMa. Temmneparypa.
WneansHelii ra3. 3akon boins-Mapuorra. 3akon ['eli-JItoccaka, 3akoH
[Tapns. 3akon ABoragpo. YpaBHEHHUE COCTOSIHUS UACATIBHOIO rasa.
OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU UCaTbHBIX
ra3zoB. CpeqHss KBapaTH4HAsl CKOPOCTh MOJIEKYJI UJI€aIbHOTO T'a3a. 3aKOH
bonprimana 0 paBHOMEPHOM paclpeeI€HUU YJHEPTUM 110 CTENEHAM
cB00OOBI (3aKOH paBHOpacmpenenenus ). 3akoH [lanbrona. YpaBHenue Ban
-nep-Baanbca

OCHOBBI TEPMOIUHAMUKHU

Buytpennss sueprus. Pabora uaeanbHOro raza npyu U3BMEHEHUH o0bEMa.
Pa6ota raza B uzomnporeccax. [lepBoe Hauamo TepMOIUHAMUKH.
[TpumeHeHre nepBoro Havyajga TePMOJIMHAMUKH K U30IIPOLIECccaM.
Temnoémkocts. Annadatudeckuii npoiece, ypaBHeHue, K03hPUIHEHT

OCHOBBI [Tyaccona. Kpyrosoii npouecc (tuki). KIT/] nukna. Bropoe nauano
TepPMOIMHAMUKH TepMoauHamMuKu. [loHsTHE 00 0OpPAaTUMBIX U HEOOPATUMBIX IPOIECCAX.
Huxn Kapuo. KII/ nukna Kapuo. Hepasenctso Knaysuyca. DuTpomnus.
M3MeHeHne SHTPOITUH TIPH U30TIPOoIIeccax ¢ HAeaTbHBIM Ta3oM. T-S-
nuarpamma. JlokazatenbcTtBo TeopeMbl KapHo. Tepmonnnamuueckas
BEPOATHOCTb COCTOSIHUS CUCTEMBI (cTaTUCTHUECKHi Bec). TpeThe Hauano
TepMoarHamMuKU. Teopema HepHcra.
Craructuueckas pusuka. SIBneHus nepeHoca.
OYHKIMS pacnpeesIeHns MOJIEKYI IT0 ckopocTsaM. Pacnipenenenue
Cratucrideckas Makcgeiia. XapakTepHbIE CKOPOCTH MOJIEKYJT. DKCIIEPUMEHT IO MTPOBEPKE
®H3§§§éf:;e}mﬂ pacnpenenenns Makcsesa. Pacnpenenenue MOJIEKYIT TI0 KOOPIHHATAM.

Pacnpenenenne Makcsenna — bonsumana. M3otepmbl Ban-nep-Baanbca.
Dddext xoynsa-Tomcona. SABneHus nepeHoca.




Huddy3us B razax. TermmonpoBoaHOCTH Ta30B. BI3kocTh.
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DNEeKTPOCTaTHKA.
DNEKTpUYECKOE MOJIE B
BaKyyMe.

DneKTpOoCTaTHKA. DIEKTPUUECKOE 10JIE B BAKyyME.

DNEKTPUUECKU 3apsi U €r0 CBOMCTBA. 3aKOH COXPAHECHUS
AIIEKTPUYECKOTO 3apsaaa. B3aumonelicTBHE IIEKTPUUYECKUX 3apSAI0B B
BakyyMme. 3akoH Kynona. DnekrpocraTudyeckoe noje. HanpspkeHHOCTD
noJsi. CHIIOBBIE JIMHUU JICKTPUYECKOro noisd.  ['paduyeckoe
IIPEICTABJICHUE JIEKTPOCTATUYECKUX Mmojed. IIoTok Bexkropa
HANPsDKEHHOCTH M MHAYKLIMH 3JIEKTpocTaTndeckoro noiid. Teopema
Octporpazckoro-I'aycca. Pabora cui mons nmpu nepeMenieH!s 3apsijaa.
Hupkyisaus Bexkropa E. [Torenunan. [loreHnman nosst CuCTeMbl
TOYEYHBIX 3aps10B. CBsA3b MEKIY HAIPSYKEHHOCTHIO 3JIEKTPUUECKOTO MO
Y TIOTEHIMAJIOM. DKBUIIOTEHIIMAJIbHBIE TOBEPXHOCTHU. Pacuer
AJIEKTPOCTATUYECKOTO T0JIsI, CO3AAHHOIO 3apSKEHHON HUTHIO (TIPUHIUIT
cynepnosuiun). [Ipumenenne teopemsr Octporpaackoro-I'aycca k
pacyéry noiist

11

DNEeKTPOCTaTHKA.
[IpoBOaHUKYN 1
JURJIEKTPUKHU B

ANEKTPUYECKOM II0JIE.

:‘)HeKTpOCTaTI/IKa. HpOBOI[HI/IKI/I N JUDJICKTPHUKU B SJICKTPHUYCCKOM II0JIC.
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ITocTOosSHHEBIN TOK

IToCTOSHHBIN JIEKTPUUYECKUN TOK

DIIEKTPUUYECKHI TOK, CHUJIa U TUIOTHOCTh TOKa. 3aKoH OMa J1st
OJIHOPOJIHOTO yyacTka 1enu. ConpoTUBIIEHHE U TPOBOJIUMOCTh
MIPOBOJIHUKA. 3aBUCUMOCTb COITPOTUBIICHUS IPOBOAHUKA OT TEMIEPATYPBI.
CaepxnpoBoauMocTtb. 3akoH Oma B auddepenunanbHoii Gopme. Pabora u
MOIIIHOCTb TOKa. 3akoH J[xkoyinsa — Jlenna. TernnoBoe neiicTBue Toka.
Croponnue cwibl. Hanpspkenue u anexkrpoasuxymas cuia (3C). 3akon
OmMa Jy1st HEOJTHOPOTHOTO y4acTKa e B MHTErPaIbHOM U
muddepennmanbHoi popme (0600meHHbIH 3akon Oma). Lemnu ¢
HMCTOYHHKOM ToKa. PazBeTBieHHsIe 1enu, npasuia Kupxroda. Beisog
OCHOBHBIX 3aKOHOB 3JIEKTPUUYECKOTO TOKA B KIIACCHUECKOU TEOPUH
AJIIEKTPONPOBOAHOCTHA METAJIIOB.

13

MaruutHoe noJe B
BAKyyMe.

MaruuTtHoe 1nojie B BakyyMe.

MarauTHoe 1oJje 1 ero Xxapakrepuctuku. 3akoH buo-Casapa-Jlannaca u
€ro NPUMEHEHUE K pacuyeTy MarHuTHOrO NoJyisi. MarHutHoe mnoJje
IBUXKyIerocs 3apsiaa. [lupkymsus Bektopa B [] MarHUTHOTO 1o B
BaKkyyme. MaruutHsle 1oJis cojneHouaa u ropouaa. [lorok Bekropa
MarHuTHOM uHIyKIMH. Teopema ["aycca mst mons B [1.
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JleicTBE MAarHUTHOTO
TIOJIS1 HA IBUOKYILHECS
3apsiabl U TOKU.

JleiicTBre MAarHUTHOTO TIOJIST HA IBFDKYIIAECS 3apsiabl U TOKH

3akoH Amrmepa. BzanmoselicTBre mapauiebHbIX TOKOB. [leficTBre
MarHuTHOTO TIOJIA Ha ABWXKYyImuiics 3apsa. Cuna Jlopenma. [[Bukenue
3apsHKESHHBIX YaCTHUI] B MATHUTHOM TIOJIE. Y CKOPUTEIIN 3aPSKCHHBIX
gactuil. Dpdext Xomra. PaboTa mo nepemMenieHuto NpoBOTHAKA U
KOHTYpa ¢ TOKOM B MAarHUTHOM ITOJIC.
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MarauTtHsle cBOMCTBaA
BEIIIECTBaA.

MarsuTHble CBOWCTBA BEIIECTBA.

MarsauTHoe 1oJje 1 ero XxapakTepucTuku. 3akoH bro-Casapa-Jlamnaca u
€ro NpHUMEeHEHHUE K pacyeTy MarHUTHOTO MoJs. MarHuTHoe nojie
JIBrKymerocs 3apsaa. Llupkyssus Bekropa B [] MarHUTHOrO 1oJis B
BakyyMme. MarHutHele noss cosieHonaa u Topousa. [lotok Bektopa
MarHuTHo# uHaykuu. Teopema ["aycca muist mons B [1.
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DneKTpOMarHuTHas
WHTYKITHS

DNEeKTpOMarHuTHAasE UHIYKIIMSL.
Oneitel @apanes. SIBneHus IEKTpOMarHnTHOW nHAYKIKHU. [IpaBuiio
Jlenna. 3axon ®apanes. Bpamenue paMku B MarHUTHOM 1ojie. Buxpeseie




TokH (ToKkH Dyko). UHayKTHBHOCTD KOHTYpa. CamouHAyKIus. Toku npu
pa3MbIKaHUU U 3aMbIKAHUU LIeNHU. B3anMHas nHAyKIuUS.
Tpanchopmartopsl. DHEPTUs MArHUTHOTO TOJIS
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OCHOBBI TEOpUH
Makcsema s
3JIEKTPOMArHUTHOTO
oJIs

OcHoBbI TeOpUM MakcBea s 3J1IeKTPOMAarHUTHOIO MOJIs

Buxpesoe anexrpuueckoe nojue. Tok cmemenus. Y paBHeHus Makcseina
JUIS JIEKTPOMArHUTHOTO TIOJI B MHTErpaibHOM popme. CBoiicTBa
BEKTOPHBIX I10JI€H. Y paBHeHUs MakcBeiia i 3JIEKTPOMarHuTHOTO OIS
B tuddepenunansroii popme. AuddepeHunanbHoe ypaBHeHHE
AJIEKTPOMAarHUTHOW BOJIHBI. DHEPIUsS U UMITYJIbC AJIEKTPOMarHUTHOM
BOJIHBI.

18

WnTepdepennus creta

Wutepdepennms cBeta

[Tpeamer BomHOBOI onTuku. MaTEepdepentms cBeta. KorepentHsie u
MOHOXPOMaTHYECKHUE BOJIHBI. Y CJIOBHE MaKCUMyMa U MUHUMYyMa
uHTepdepenimu. OnTuyeckas pasHOCTb X0/a BOJIH. MeTo bl HaOIr01eHUs
untepdepenimu. Marepdepernns B TOHKUX mieHkax. MaTepdepenus Ha
kiauHe. Konbiia Hetorona. [lpumenenus siBineHust uHTEp(epeH1nu cBera.
Hutepdpepomerp Kamena. Marepdepomerp Panes. Murepdepomerp
®uzo. Unrepdepomerp Maiikenbcona. Uuteppepomerp @adbpu — [lepo.
IIpocBeTtiieHHE ONTUKMU.
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Hudpaxuus ceeta

Hudpakaus ceera

Judpaxius cBeTa (OCHOBHBIE MOHATHUS U onipenenenus). [Ipunuumn
I'totirenca-®penens. Meton 3ou Openens. Judpakius Openens ot
npocreiimux nperpaf. Judpaxmus Opaynrodepa Ha oqHOMN IIETH.
Hudpaxus Opaynrodepa Ha nByx mienax. Judpakuus ot N meneit
(mudpakunonHas pemierka). Pazpemaromas CocoOHOCTh CIIEKTPAIBLHOTO
npubopa. Kpurepuii Penes. Jludpakuns Ha mpoCTpaHCTBEHHBIX
peleTKax.

20

Honﬂpmaun;{ CBCTa

[Tonsipusanus ceera

EcTtecTBEeHHBIN U NOJIAPU30BaHHBIN cBET. [lomsipusanus ceera npu
OTPa)KEHUH U MIPEJIOMIICHUN HA TPAHHUILIE JBYX IUAJIEKTPUKOB. [[BOMiHOE
nyuernipenomiienue. [lonsipuzanmoHHbIe MPU3MBI U TTOJIIPOUIBI. AHATN3
MOJISIPU30BAHHOTO CBeTa. MICKyCCTBEHHAs ONITHYECKAst aHU30TPOIIHS.
Bpamenne niaockocTy NOasSpU3aLyH.

21

TennoBoe u3iydeHue u
€ro 3aKOHBI

TemioBoe U3JIydeHUE U €T0 3aKOHbI

TemnioBoe U3JTyuyeHUE U €T0 XapaKTEPUCTUKU. DHEpreTHIecKast
CBETUMOCTD, CIICKTpaJIbHAS TUIOTHOCTh YHEPTETHUECKON CBETUMOCTH,
CHEKTpaJibHas MOTJIOoLAaTeNIbHas CIOCOOHOCTh, A0COIOTHO YEPHOE TEO.
3akon Kupxroda. 3akonsl Ctedana — bonbiimana u cmemenus: Buna.
®opmyna Panes — Jxxunca. @opmymna [lnanka. Cesi3zb Gpopmyner [lnanka
C KJIACCHYECKUMU 3aKOHAMH TEIUIOBOTO M3JTydeHus. OnTruaeckast
nupoMeTpus. TerioBbIe NCTOYHUKA CBETA
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KBanrtoBas npuponaa
U3JIyYEHUS.

KBanTOBas mpupoja u3ny4eHusl.

®otoad¢ext. 3akons! BHelIHEro ¢porodddexra. YpapHenue DitHiTeiHa
Juis BHeIHero gotoaddexra. [Ipumenenue poroaddexra. Macca u
umnynbsc ¢porona. JlaBinenue ceera. pdpext Komnrona
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[Inanerapuas Moaenb
atoma bopa-Pesepdopna

[Tnanerapnast mozens aroMa bopa-Pesepdopaa

OtkpeITHE AenuMoOcTH aToMa. Mojenn aToMa. 3aKOHOMEPHOCTH B
auHeHvaTeIx criekTpax. OneiT Pezepdopna u bopa. IToctynatst bopa.
OmneiTHOE oATBEpP)KACHKE NTOCcTynaToB bopa. OnbiT @panka u ['epua.
CKOpOCTb U payc OpOUTHI JIEKTPOHA B BOJIOPOJIONIOT00HBIX aTOMaXx.
OHeprus 31eKTpoHa B BOAOPOAONOJ00HBIX aToMax. CriekTp aToMa
BOZOpoAa. JIoCTOMHCTBA U HEIOCTATKH Teopuu bopa

24

OneMEHTHI KBAHTOBOU
MEXaHUKH. Y paBHEHUE

DJIeMEHTHI KBaHTOBOW MeXaHuKH. Y paBHeHue [lIpenunrepa
KopnyckynsapHo-BOIHOBOM Ayain3M CBOWCTB BeulecTBa. HekoTopeie




[IIpenunrepa

cBoiicTBa BOJH Ae bpoiinsa. CooTHolenne HeonpeaeneHHocTel. Bomnopas
GyHKIHS ¥ €€ cTaTUCTUYSCKHi cMbIci. YpaBHeHue [lIpeaunrepa.
VYpasuenue llIpeaunrepa ajisi cTalMOHAPHBIX COCTOSIHUM. [[BH>KeHUE
cB0OOOTHOM yacTUIbl. [TpyHITMTT TPHUYMHHOCTH B KBAHTOBOM MEXaHHKE.
YacTtuiia B 0OIHOMEPHOUN NPSIMOYTOJIBHOM "MOTEHIHAIBHOM siMe" ¢
O0eckoHeYHO BhICOKUMH "cTeHkamu'". [IpoXoxaeHue 4acTUIlbl CKBO3b
MOTEHIMATBHBIN Oapbep. TyHHenbHBIN P dekT. JInHeHHbIHI
TapMOHUYECKHUI OCIMJIIATOP B KBAHTOBOM MEXaHHKE. ATOM BOJIOPOJia B
KBaHTOBOM MEXaHHUKE

25

DJIEMEHTHI SAEPHOI
(10737041

DeMeHTHI SIepHON PU3UKU

Pa3smep, cocraB u 3apsax aToMHOTO sapa. MaccoBoe U 3aps10BO€E YUCIIA.
Hedext maccl 1 sHeprus cBsi3u sapa. CuH spa U €ro MarHUTHBINA
MOMEHT. S nepHsble cuibl. Mozenu anpa. PaaroakTUBHOE U3IIydeHUE U €ro
BHJIbI. 3aKOH paJMOoaKTUBHOIO pacnazia. [IpaBuia cMemieHusl.
3akoHoMepHOCTH a-pacnajga.Pacnan. Heittpuno. ["'amma-n3nyuenue u ero
cBolicTBa. Pezonancnoe nornomenue [J-u3nyueHus (3Qppext
Méccbayapa). MeTroibl HAOIIOAEHUS U PETUCTPALIUU PAMOAKTUBHBIX
U3JIy4eHUH U 4acTHll. SliepHble peakllMi U UX OCHOBHBIE THIIBI.
[To3utpoHn. [1+-Pacnan. DnexkrponHsblil 3axBat. OTKpbITHE HEUTPOHA.
SnepHble peakuu Moj JeiCTBUEM HEUTPOHOB. Peakius aeneHus sapab.
Hennas peakuus aenenus. [lonarue o saepHor sHepreTuke. Peakuys
CHUHTE3a aTOMHBIX siiep. [IpoOnema ynpaBiisieMbIX TEPMOSIEPHBIX
peakuuii. Tunel B3aMMOACHCTBHI 3JIEMEHTAPHBIX YaCTHI]

5.2. IlpakTuyeckue 3aHsATHS

HaumenoBanue paznena

pJ;;_)I[ 1 TEMBI npaKTlineCKMx HaumeHnoBanue u conepkaHue NpakTUYECKUX 3aHITUI
3aHATUN
Kunemaruka KunemaTtuka noctynaTesbHOr0 ¥ BpalllaTeIbHOTO ABUKEHUS
1 nocrynareisHoro u | Pelienue 3amad mo TeMe: paBHOMEPHOE M HEPABHOMEPHOE
BpaIlaTEeILHOTO MpsMOJIMHEIHOE ABMKEeHUE. J[BIKeHne o OaIITMCTUYECKOM TPAeKTOPHH.
JIBUKECHUS
JIMHamMuKa noCTyNaTeIbHOTO U BPAILATENbHOTO JABUKEHUS
JlnHAMHKA Pemenue 3agay : 3akoHbl Hpr0TOHA, CHITa TSIKECTH, BEC TEN, CUJIA
) IOCTYNIATENBHOTO | YHPYTOCTH, CHIIbI TpeHHs. MIMITyIbe. 3aKOH COXpaHCHHS HMITYJIbCA.
BpAIATENTBLHOTO VYpaBHeHUE IBUKEHUS Tea IEPEMEHHOU MacChl. 3aKOH BCEMUPHOTO
TIBIOKCHUS TaroteHus. I'paBurannonHoe noje. KocMuueckne CKOpoCTH.
HeunepuuansHsie cuCTEMBI OTCUETA.
PaGora, MOLTHOCTB U BHEPTHUSL.
3 PaGora, momrHocTs 1 | Pellienue 3anayu: Jueprus, padbora, MOIHOCTL. KuneTnueckas u
SHEprus. MOTEHIIMAIbHAS PHEPTUU. 3aKOH COXpaHeHus 3Hepruu. [ paduaeckoe
MpEeACTaBICHUE SHEPTUU. Y 1ap aOCOTIOTHO YNIPYTUX U HEYNPYTHX TEJ.
MexaHuka BpalmaTeaIbHOTrO IBUKEHUS TBEPAOTO TeNa
MexaHuKka Pemenue 3aga4: MOMEHT CHJIBI, MOMEHT UMITYJIbCA, MOMEHT UHEPIIUHU.
4 BpAIIaTeIbHOTO OCHOBHO€E ypaBHEHHE IMHAMHUKHU BpPAIIaTEILHOTO ABUKEHHS TBEPIOTO
IBUXEHUS TBEPIOrO TEIa. TeopeMa IHTeﬁHepa. Pab6oTa IIpH BpalllaTCJIbHOM JIBUKCHHU.
Tena. Kunernueckas sHeprus Bpamaromerocs teja. MOMEHT UMITYJIbCa U 3aKOH
€ro COXpaHEeHHs.
®dusrka KojaeOaHU ¥ BOJIH
. Pemenwue 3anay: 'apmonndeckue konedbanus. JlnHaMUKa rapMOHUYECKIX
5 Dusnixa konebaHni u konebanuil. [IpyXMHHBIN, MaTeMaTHUECKU U (PU3NIECKUN MasITHUKH.
BOJIH. DHeprus rapMOHHUYECKOro kKosnebanus. CloxKeHne rapMOHUYEeCKIX
KojeOaHuil. 3aTyxarolie U BEIHYKICHHbBIE KOJIeOaHusI.
6 OcHOBBI MOJIEKYJISIPHO- | OCHOBBI MOJIEKYIIAPHO-KMHETHYECKOM TEOPUU

KUHETUYECKON TEOpUH




Pemenue 3amau: MaeanbHbii ra3. YpaBHEHHUE COCTOSHUS UEATBHOTO Iasa.
OCHOBHOE ypaBHEHHUE MOJICKYJISIPHO-KUHETHYECKOU TEOPHUH.

OCHOBBI
TEPMOJIMHAMUKH

OCHOBBI TEPMOIUHAMUKH

Pemenue 3ana4: 3akoH paBHOMEPHOT'O pacipeieIeHHs SHEPTUU O
CTerNeHsIM cBOOO bl MOJIeKYI. Ternora, paboTa U BHYTPEHHSISI SHEPT U
ITepBoe Havamo TepMOAMHAMUKH. TeTIOEMKOCTb Tra30B. A uabaTHBIN
npouecc. YpaBHenue Maiiepa. Ypasuenue [lyaccona. [lonurponuueckue
nporuecchl. Bropoe Hayano TepMoiMHaMUKH. DHTPOIUS B
tepmoarHamuke. HepaBenctBo Kiaysuyca. [{ukn Kapno. KIT/] TenimoBbix
JIBUTATEJIEH.

CraTuctuyeckas
busuka. SIBneHus
nepeHoca.

Cratuctuyeckas ¢pusnka. SIBienus nepeHoca.
Pemenue 3amau: SBnenus nepenoca. Juddysus B razax.
TennonpoBoAHOCTH ra3oB. Bs3KocTsb.

10

DJIEKTPOCTaTHKA.
DIIEKTPUUYECKOE T10JIE B
BaKyyMe.

DJIIeKTpOCTaTUKA. DIIEKTPUUECKOE T10JIE B BAKYyMe.

Pemenue 3amau: 3akon Kynona. HanpsokeHHOCTB 3JEKTPUYECKOTO MOJIA.
Teopema I'aycca. Pabota cun anexrpuyeckoro noss. [Torennuan. Ces3b
MEX1y HANPSKEHHOCTHIO MOJIS U MOTEHIIHAIOM. [IU3IeKTpuKY U mpo-
BOJIHUKH B 3JIEKTPUYECKOM MoJie. EMKOCTBh MpOBOHUKA. DHEPTHUSI
3JICKTPUICCKOTO TIOJIA.

12

ITocTOosSHHEBIN TOK

IToCTOSIHHBIN 2IEKTPUYECKUN TOK

Pemenue 3anau: Cuna toka. [lnotnocts Toka. 3/1C. ConpoTuBienue
pOBOIHUKOB. 3akoHBI OMa B auddepeHnnanbHoi 1 HHTETPATbHOMI
dbopme. PaboTa u momHOCTh TOKA. 3akoH Jxxoymsa-Jlenia. [IpaBuia
Kupxrocda 115t pa3BeTBICHHBIX LIEMEH.

13

MarunuTtHoe nosie B
BaKkyyMe.

MarauTHoe 1osjie B BaKyyMme.

Pemenue 3amayd: OneiT Ipcrena. MaruutHoe noJjie. MarHUTHbI MOMEHT
MarnutHas unaykuus. 3akoH buo-Casapa-Jlannaca. [Tone npsimoro u
KpYTOBOI'O TOKOB. 3aKOH IIOJIHOT'O TOKA.

14

JleiicTBME MAarHUTHOTO
IOJIS1 HA JIBUKYLIHECS
3apsbl U TOKU.

JleiicTBre MarHUTHOTO OJISL HA ABMIKYILKECS 3apsabl U TOKU

Pemenue 3anau: 3akon Amnepa. Cuna Jlopenna. /[BuxeHue 3apssKeHHBIX
YacTUIl B MAarHUTHOM T1oJie. PamMka ¢ TOKOM B MAarHUTHOM IIOJIE.
MaruutHsblil notok. Pabota, coBepiiaemasi mpu nepeMeieHnu
MPOBOJHKKA C TO-KOM B MarHuTHOM Mojie. Teopema ["aycca miis
MarHUTHOT'O TIOTOKa.

16

DneKTpoMarHuTHas
HHIYKIUS

DNIeKTpOMarHuTHasE WHYKITHUSI.

Pemenue 3amau: 3akoH anekTpoMaruuTHON MHAYKIMN Dapanes. [Tpasuio
Jlenna. Camounaykuus. Buxpessie Toku. UHIYKTUBHOCTD KOHTYpA.
B3aumnas unnykuus. TpancdopmaTop. DHEpruss MAarHUTHOTO TOJISL.

18

WnTepdepennus creta

Wutepdepenums ceta

Pemenune 3anau: [IoHsATHE O KOPIYCKYJIAPHO-BOJIHOBOM AYaIU3ME.
KorepenTtasie BoaHbl. MHTEpdepennus. YcinoBue MakcuMyMa 1 MUHUMYyMa
untepdepenimu. urepdepennns B Tonkux miaeHkax. Kombua HeroToHa.
[TpumeHeHus UHTEPPEPEHIIHH.

19

Judpakuus ceera

Hudpaxus ceeta

Pemenne 3anau: [punuun INoitrenca-®Openenst. 3ouas1 Openerns.
Judpaxus OpeHens Ha KPYrJioM oTBepCTHH U Jucke. udpaxius
O®paynrodepa Ha menu. udpaxuuonnas pemerka. Pazpemaromnas
CIIOCOOHOCTH ONTUYECKUX MPHOOPOB.

20

[Tonsipusanus ceera

[Tonsipuzanus ceera

Pemenue 3anau: EcrecTBeHHBIN 1 NOISpU30BaHHbIN cBeT. 3akoH Matoca.
3akoH bprocrepa. J[BoitHoe myuenpenomienue. dddext Keppa.
Bpaienre miockocTy nossipu3aluu.
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TermoBoe U3nyyeHue u

TemmoBoe H3JTYy4YCHUC U €I'0 3aKOHEBI




€I'0 3aKOHbI

Pemenue 3agau: XapakTepuCTUKH TEMIOBOTO U3JIyYEHUsI. 3aKOH
Kupxroda. 3akon Credana-bonbiimana. 3akon cMmenienns Buna. @opmyna
Panes-Jxxunca. @opmyna [nanka.

KBanToBas npupozna

KBanTOBas Ipupoa U3IIy4eHus.
Pemenwue 3anaq: 3akonsl BHENMHETO GhoTodddekra. YpaBHEHHE

22 OuinmreitHa s Gorodrddexra. [Ipumenenne hororddexra. Macca u
M3y CHHAL. umnynsc GoTtona. JlaBnenue cera. Dddext Komnrona u ero
3JIEMEHTapHasl TEOpUs.
I [Tnanerapnas moaens aroma bopa-Pesepdopnaa
23 JIaHCTapHAA MOLIGTb | perjenye 3anau: dopmyna bansmepa-Punbepra. IToctynarsl Bopa. OmbiTsl

atoma bopa-Pezepdopna

O®panka u ['epua. Criextp aroma Bogopoa 1o bopy.

5.3. JJaGoparopubie pabOThI

HanmenoBanmne pasaciia

pﬁn U TeMbI JJa0OPaTOPHBIX HaunmeHnoBaHue u cojiepskaHue JIaOOpaTOPHBIX paboT
pabort
Kunemaruka KunemaTuka nocTynaresnbHOro U BpalaTeJbHOTO JBHKEHUS
1 noctynareasHoro u | Onpenenenne o0beMa HUIMHIPA IIPU HOMOIIY IITAHT€HIUPKYJIs
BpAILIATEIIBHOTO
JIBYKCHUS
JlunaMuka JlnHamMuKa NOCTYMaTeIbHOTO U BPAIATENIbHOTO JIBHKEHUS
2 IOCTYIIATEJILHOTO U Ornpezenenne yCKOpeHUs: CBOOOTHOTO MAJCHUS TTPU TTOMOIITU
BpaIaTeIbHOTro MaTEMaTHUECCKOT'0 MasTHHUKA
JBHKCHUS
3 Pa6ota, momaocTh 1 | PaboTa, MOLIHOCTE M SHEPrys.
SHEPTHUSL. OnpeneneHre MOMEHTA UHEPIIMU C TTIOMOIIIBI0 MasiTHUKa MakcBeia
MexaHuka MexaHuka BpalaTeJabHOTro IBUKEHUS TBEPAOrO Tena
4 BpAILIATEIIBHOTO N3ydyeHne 0OCHOBHOrO ypaBHEHHUS JMHAMUKHY BPAIATEIBHOTO JBUKCHUS
JIBH>)KEHUS TBEPAOTO
Tena.
. dusuka xoaedaHmii 1 BOIH
5 Dusmica Konebarmii 1 N3ydenue puzndeckoro MasTHUKA
BOJIH.
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU.
6 Ocrossr Monefynﬂp HO- Ornpenenenne yHUBEpCaIbHOM ra30BOM MOCTOSIHHOW U MJIOTHOCTU BO3/1yXa
KHHETHIECKOH TEOPUH | b 11\ ooy,
OCHOBBI OCHOBBI TEpPMOAMHAMUKHI
! TEPMOIMHAMMKH Ornpeznenenne OTHOIIECHHSI TETNIOEMKOCTEN BO3/1yXa
CrarucTuueckas CraTtuctuueckas (1)I/I3I/IK8.. SIBnenusa IepeHoca.
8 ¢usuka. SIBneHns Omnpenenenne ko3 GuIueHTa BI3KOCTH U CPeIHEN JIIMHBI CBOOOTHOTO
repeHoca. npo6era MOJICKYJI BO3QyXa
DJIEKTpOCTaTHKA. DNeKTpoCTaTUKA. DIEKTPUUECKOE TI0JI€ B BAKYyME.
10 | Duekrpuueckoe noae B |I'paduyeckoe npeacraBaeHue 3IEKTPOCTaTHYECKOTO MO
BaKyyMe.
ITOCTOSTHHBIN DIIEKTPUYECKHUM TOK
HccnegoBanue 3aBUCUMOCTH MOIIIHOCTH, BBIACISIEMOM B IIETIH
. MOCTOSIHHOTO TOKa, ¥ Kod((HIlMeHTa MOIe3HOT0 NEHCTBUS UCTOYHHUKA OT
12 TlocTostHHbIH TOK CHUJIbI TOKA U BHEIIHETO CONPOTUBIICHUS.
Nzydenne pabOTHI 2IEKTPOHHOMN JIAMITHI.
N3ydenue mponeccos 3apsaKku U pa3psiKu KOHJIEHCATOpA.
MarauTHOE 1oJIe B BaKyyMe.
13 MarunuTHO€ nose B Ornpezenenne ropu30HTAILHON COCTABIISIIOLIEH HATPSKEHHOCTH

BaKyyMc.

MarHMTHOTO O 3eMIIH IIpU MOMOIIHN TAHI'CHC-TAJIbBAHOMCTpaA.




N3mepenune Hanps)KeHHOCTH MarHUTHOTO TOJIS HAa OCH KPYrOBOT'O TOKa

14

JleicTBME MarHUTHOTO
MOJISl HAa JIBUKYILAECS
3apsapl U TOKU.

JleficTBe MarHUTHOTO TOJIS HA JBUKYIIHMECS 3apsibl U TOKU.
N3yueHnrne MarHuTHOTO 10JIa COJICHOU 1A C TIOMOIIbBIO aTynKa XoJuia.
Omnpenenenne yenbHOro 3apsaaa 3J1€KTpoHa METOA0OM MarHeTpoHa

18

Wutepdepennms cBeta

WuTepdepennus ceera

OHpeZ[eJ'IeHI/Ie JIIMHBI CBETOBOM BOJIHEI IIpU IMTOMOIIH KOJICI] HrroTona
HccnenoBanue BOJIHOBOTO TOJISI KOTEPEHTHBIX HCTOUHUKOB
Onpenenenre JJIMHBI CBETOBOM BOJIHBI C IIOMOILBIO OUnIpu3Mbl @peHens

19

Judpakuus cBeTa

Hudpaxius ceera

N3ydenue nazepHOro U3y4eHus

Omnpenenenue ATMHBI CBETOBON BOJHBI IIPU MIOMOIIH JU(PPAKIIUOHHON
pemeTKu

20

Honﬂpmaum{ CBCTa

HOJ'IHpI/I?)aI_[I/IH CBCTa

I/I3yquI/Ie HHTCHCHUBHOCTHU CBETA, IIPOIICAIICTO YEPE3 IMOJIAPOUIbL
OHpeI[@J'ICHI/IC KOHICHTpAIMK pacTBOpa caxapa 110 BpallCHHUIO ITIIOCKOCTH
IoJsIpu3anuu

21

TennoBoe n3iry4eHue u
€ro 3aKOHBI

TemnnoBoe U3TyuyeHUE U €ro 3aKOHbI
Omnpenenenue nocrossaao  Credana-bonbimana

23

[InanerapHas moneins
atoma bopa-Pezepdopna

[Tnanerapnas monens bopa-Peszepdopna

N3yuenune criekTpaabHOTO COCTaBa HEOHOBO-TEIIMEBBIX UCTOUHHUKOB,
HCIIOJIb3YEMBIX B CBETOTEXHUKE.

HccnegoBanue CieKTPOB MOTJIOMICHUSI U POMTYCKaHUSI.
Ornpenenenue JIMHHOBOJIHOBOM TPAHUIIBI CIIEKTPA MOTJIOMIEHUS U
BBIYMCIICHHE NOCTOSIHHOM [1maHka.
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DneMeHTHI siiepHON (PU3UKU
CHsTHE BOJIBT-aMIIEPHBIX XaPaKTEPUCTHK MOTYITPOBOIHUKOBBIX THOJIOB
W3yuenue pabOTHI MOIyIPOBOAHUKOBOTO BBITPSMHUTES

5.4. CamocTosTenbHas paboTa 00yJaroMXCs

Ne | HaumeHnoBaHnue pasnuena .
CopepxaHre caMOCTOSITENIbHON pabOThHI
pa3a| JIUCLUIUIMHBI U TEMBbI
Kunemartuka KunemaTnka noctynaresbHOro ¥ BpalaTeabHOTO ABUKECHUS
1 nocrymnarensHoro u | Bemonnenne MJI3. Beimonnenne pacy€ToB U BBIOJIHEHUE OTYETA 110
BpAILIATEIIBHOTO nabopaTopHoi pabore
JIBIDKECHUSI
JlunaMuka JInHaMyKa OCTynaTeIbHOTO M BPAIATEIbHOTO JBUKEHUS
5 nocrynarensHoro u | Bemonnenne MJI3. Beimonnenne pacy€ToB M BBIIOIHEHUE OTYETA 110
BpalaTeIbHOTO nabopaTopHoi pabore
JIBUKECHUS
PaGota, MOLITHOCTB U SHEPTHUSL.
3 Pabora, MowHoCTs 1 Brimonnenue N/3. BeimoaHeHne pacy€ToB U BBIIOJIHEHHUE OTYETA 10
SHCPIHAL. nabopaTopHoi pabote
Mexanuka MexaHuKa BpalaTeIbHOTO ABUKEHUS TBEPAOTO Tela
4 BpaaTeIbHOTO Boinonnenue MJ13. BeimonHenue pacyéToB U BHIMOJHEHUE OTUETA 11O
JBHIKEHMS TBEPAOro |JIabopaTopHOil paboTe
Tena.
. ®dusuka kojaeOaHu 1 BOJIH
5 Dusnka KoneOannii u Brmonnenue MJ13. BeimonHeHne pacy€ToB M BHIMOTHEHNE OTYETA 110
BOJIH. nabopaTopHo paboTe
OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOM TEOpHUH.
6 OCHOBBI MOJIEKYJIAPHO- Brmonnenue MJ13. BeimonHeHne pacy€ToB M BHIMOTHEHNE OTYETA 110

KMHETUYECKOU TEOPUHU

nabopaTopHol paboTe




OCHOBEI TEPMOAUHAMUKN

7 Octossl Bemonaenne WJ13. BemonHenne pacuéToB U BBIOIHEHNE OTYETA TIO
TCPMOZMHAMHUKH 1nabopaTopHoii paboTe
CraThcTHYECKast Craructuueckas pusuka. SIBneHus nepeHoca.
8 (usuka. SIpnaeHus Brimonnenue MJ13. BoinonHenue pacy€ToB U BBIMOIHEHUE OTYETA 110
nepeHoca. nabopaTopHoi pabore
DIEKTPOCTATHKA. DIIEKTPOCTaTUKA. DIIEKTPUUECKOE T0JI€ B BAKYyMe.
10 | Dnexrpuueckoe nose B | BemonHenune N/13. Beinmonxnenue pacu€ToB U BHITIOJIHEHHE OTYETA 110
BaKyyMe. nabopaTopHoi padboTe
IToCTOSAHHBIN JIEKTPUUYECKUI TOK
12 I[oCTOSHHBIH TOK Brimonunenune N/13. BeinoaHenne pacu€ToB v BBIOJIHEHUE OTYETA 10
nabopaTopHoi paboTe
M MaruutHoe noJie B BaKyyme
13 arHuTHOC TIONIC B Beimonunenue N/13. BeinoaHenne pacu€ToB v BBIOJIHEHUE OTYETA 10
BaKyyMe. nabopaTopHoi pabore
JeiictBre MarauTHOTO |/l€HCTBHE MATHUTHOIO MOJISL HA JBMKYIIMECS 3apsi/Ibl U TOKH
14 IO/ Ha JBHKYILMECS Brimmonnenue NJ13. BoimonHeHue pacu€ToB U BBIMOIHEHUE OTYETA 110
3apAIBI ¥ TOKH. nabopaTopHoi padboTe
M . MarauTHbIE CBOKCTBA BEILIECTBA.
15 arHATHBIC CBOMCTBA | Brmonmenne /13, BrinonHeHne pacyéToB U BHIOTHEHHE OTYETA TI0
BelllecTBa. nabopaTopHoi paboTe
3 DJIEKTPOMAarHuTHasE UHYKIUS.
16 JICKTPOMATHUTHAS Brimonnenue N/13. BeinonHeHne pacuyéToB U BBIOJIHEHHUE OTYETA 10
MHAYKIHA nabopaTopHoOi paboTe
OcHOBEBI TEOpUU OcHOBBI TeOpUH MakcBesuia Jid 3JIEKTPOMarHuTHOTO MOJIs
17 Makcsesa s Beimonnenue N/13. BeimonHeHne pacuyéToB U BBIOJIHEHUE OTYETA 10
3JEKTPOMArHuTHOro  |JIabopaTopHOM paboTe
OJISt
WnTepdepenius ceeta
18 | Wnrepdepennus ceera Brimonnenue NJ13. BeimonHeHne pacu€ToB U BHIMOJHEHNUE OTYETA 110
nabopaTopHoi paboTe
Hudpaxus ceeta
19 Judpakuus cBera Brimmonnenue NJ13. BeimonHeHne pacu€ToB U BBIMIOJHEHNUE OTYETA 110
nabopaTopHoi paboTe
[lonsipusanus cera
20 [Monspuszanus cBeTa Beinonnenune MJ[3. BeimonHeHne pacy€ToB U BHINOIHEHUE OTUETA 1O
nabopaTopHoii pabote
T TennoBoe U3Iy4eHUe U €ro 3aKOHbI
21 CIUIOBOC M3IYHMCHUC U | ByiroHenme N/I3. BeinmonHeHne pacu€ToB U BHIIIOJIHEHHE OTYETA MO
Cro 3aKOHbI nabopatopHoii pabote
K KBanToBas mpupoa n3mydeHus.
22 BAHTOBAS IIPUPOMA | ByimonHeHne MJ13. BeinmomHeHne pacy€ToB M BBITTOJIHEHUE OTUYETA 110
H3TMYdCHHA. nabopaTopHoOi paboTe
1 [Tnanerapnas monens atoma bopa-Pesepdopna
23 HaHETapH;H MOICIE | Brimonuenne MJI3. BEImonHeHNe pacuéToB 1 BEIIONHEHHE OTYETA MO
aroma bopa-Peseppopna nabopaTopHoOi paboTe
DIeMEHTHI KBAHTOBOM | DIEMEHTHI KBAHTOBOM MexaHuku. Y paBHeHue [llpeaunrepa
24 | MexaHMKHU. YpaBHEHHE Brimonnenue N/13. BoinonHeHue pacy€ToB U BBIMOIHEHUE OTYETA 110
IpemuHrepa nabopatopHoit pabore
DeMeHTH SepHOT OnemeHTsl siaepHol ¢usuku. Beimmonnenne MJ13. Boimonanenue pacuéros u
25 BBINIOJHEHHE OTYETA 1O 1a00PaTOPHOM paboTe

bu3uKu




6. Meroauveckue MaTepuaJibl JJIsl CAMOCTOATEILHON padoThl 00y4aAIOIIMXCS MO AU CIUIINHE
(MoayJi10)

[IporpamMMoi AMCHUIUIMHBI TPEAYCMOTPEHO MPOBEAECHUE JIEKIIMOHHBIX 3aHATHHI, HA KOTOPBIX
JTA€TCs1 OCHOBHOM CHCTEMAaTU3UPOBAHHBIN MaTepUall, U MPAKTUYECKUX 3aHATUN, TPEANOIATAFOIINX
3aKpeIieHre U3YYeHHOTro MaTepuana u (opMUpOBaHHE, Y 00YUaIOIIUXCS, HEOOXOAUMBIX 3HAHUN, YMEHUN U
HaBbIKOB. Kpome Toro, BaykHEHIINM 3TarioM U3y4eHHs IUCHUIUIMHBI SBJISIETCS CaMOCTOsITeNIbHAs paboTa
00y4aroIInXCsl C UCMOJIb30BAHUEM BCEX CPEJICTB U BO3MOXKHOCTEH COBPEMEHHBIX 00pa30BaTEIbHbBIX
TEXHOJIOTHIl.

B 06beM camocTosTeNnbHOM paboThI 10 TUCHUIUIMHE BKIIIOYAETCS CIEAYIOIIEE:

- U3y4YE€HHE TEOPETUUECKUX BOMPOCOB IO BCEM TEMaM JAUCIUIUINHBL;

-IIOJIFOTOBKA K MPAKTUYECKUM 3aHATUSIM;

-IIOJIrOTOBKA K JIA0OPATOPHBIM 3aHSITUSIM;

- IOJrOTOBKA K TEKYIIEMY KOHTPOJIIO YCIIEBAEMOCTH CTYJEHTOB;

- IOJrOTOBKA K 3a4€Ty U 3K3aMEHY.

3a10roM YCHeIIHOr0 OCBOEHUS ATON AUCLUHUILINHBI SBJISETCS 00s13aTEIbHOE MOCEIICHNE
JICKIMOHHBIX U MPAKTUUECKUX 3aHATUH, TaK KaK MPOIMYyCK OJHOro (TeM 0oJiee, HECKOJIbKUX ) 3aHATHI MOXKET
OCJIOKHUTH OCBOCHHE Pa3/eIIOB Kypca.

[Tpucrtynas Kk U3y4eHHUIO TUCIUIUTMHBI, HEOOXOIMMO B TIEPBYIO O4€pelb O3HAKOMUTHCS CO-
nepxxanueM PI1J] st ctyneHToB o4HO# popMbI 00ydeHus, a TAKKe METOANIECKUMHU YKa3aHUSIMH 110
OpraHMU3ali CAMOCTOATEIbLHONW PabOTHI U MOATOTOBKH K MPAKTUYECKUM 3aHSATHUSM.

[Ipu noAroToBKE K NPAaKTUYECKUM 3aHATUSAM U B paMKaX CaMOCTOSITENIbHOM pabOThI 110 U3YyUEHUIO
JTUCITUTUIMHBI 00YJarOIIUMCST HEO0XO0TUMO:

- IOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN Ha JIEKITMOHHOM 3aHITHHM MaTepHUall U JOMOIHUTH €0 C yYETOM
PEKOMEHI0BAaHHOM 110 TAHHOW TEME JIMTEPATYPBHI;

- IPA CaMOCTOSITEIIBHOM H3y4YE€HUH TEOPETUYECKOU TEMBI CAENIaTh KOHCIEKT, UCIIOJIb3Ys
pekomenioBanHbie B PIIJ] nctounuky;

- BBIIIOJIHUTh IPAKTUYECKUE 3aJJaHUs B paMKaX U3y4aeMOU TEMBI;

- OTBETUTH HAa KOHTPOJIbHBIE BOIPOCHI 110 TeMe, UCTob3yst MaTepuaisl @OC, mubo rpynmoBsie
UHAMBHUyaJIbHbIE 3a/1aHUs, IOATOTOBJICHHBIE ITPEN0aBaATEIIEM;

- IOATOTOBUTHCS K IPOMEKYTOUHOM aTTeCTallH.

Wtorom usyueHus IUCHUIUIMHBI SBISIETCS SK3aMEeH. DK3aMeH IIPOBOAUTCS IO PACMCAHUIO CECCUU.
®opma npoBeaeHUs 3aHATHS — ycTHass. CTyIeHTBhI, He MPOLIEAIINEe aTTECTALUIO [0 TPaUKy CEeCCHH,
JIOJKHBI JINKBUINPOBATh 33JJ0JKEHHOCTh B YCTAHOBIICHHOM IOPSIAKE.

7. OneHOYHBIE MAaTePHAJIbI VIS NPOBEICHUs TEKYLIEro KOHTPOJIS YCIIeBAeMOCTH U IIPOMEKYTOYHOM
arrecTauMu 00y4aromMXCcs Mo JMCUUILIHHE (MOTYJII0)
7.1. [lepeueHb KOMIETEHIIMH C yKa3aHUEM 3TAIOB X (POPMUPOBAHMSI B IIPOLIECCE OCBOEHUS AUCIUITINHBI

Kox u HaumenoBanue
Ne KoHTposmpyemsle pa3aessl JUCHUTIIINHEL N Bun onenounoro
i (Mony15) WHJMKATOpa KOHTPOJIUPYEMOM cpejicTBa
KOMIICTESHITUH
1 KunemaTtuka nocrynarenbHOro u OIIK-1.1, OIIK-1.2, OIIK- | YcTHbI onpoc, TECTHI,
BpAILATEILHOTO JBUKECHUS 1.4, OIIK-1.5, YK-1.1 peleHue 3a1a4y
2 JInHamMuKa noCTynaTreIbHOIo U YK-1.1, OIIK-1.1, OIIK-1.4, |YcTHBI onpoc, TECTHI,
BpAILATEILHOTO JBUKECHUS OIIK-1.5, OIIK-1.2 peleHue 3a1a4y
3 |Pa6ora, MommocTs 1 sHeprus VYK-1.1, OIIK-1.1, OIIK-1.4, |YcTHBIA onpoc, TECTHI,
’ ' OIlIK-1.5, OIIK-1.2 pelieHue 3aaa4
4 MexaHuka BpalaTeabHOTO JBUKEHUS YK-1.1, OIIK-1.1, OIIK-1.4, |YcTHBI onpoc, TECTHI,
TBEPJOTO Tea. OIIK-1.5, OIIK-1.2 pelieHue 3aaau
5 | dusika kone6anmii 1 Bt VYK-1.1, OIIK-1.1, OIIK-1.4, |YcTHBIA onpoc, TECTHI,
' OIIK-1.5, OIIK-1.2 pelieHue 3aaa4
6 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOMN VK-1.1, OIIK-1.1, OIIK-1.4, |YcTHBIA ompoc, TECTHI,
TEOpuun OIlIK-1.5, OIIK-1.2 pelieHus 3aaad
7 | OCHOBBI TEPMOIMHAMUKH VK-1.1, OIIK-1.1, OIIK-1.4, |YcTHBIA onpoc, TECTHI,




OIIK-1.5, OIIK-1.2

pEmICHUC 3a1a4d

Craructuueckas ¢pusuka. SBieHus

VK-1.1, OIIK-1.1, OIIK-1.4,

Y CcTHBINM Onpoc, TECTHI,

8 nepeHoca. OIIK-1.5, OIIK-1.2 perieHue 3aaaq
VK-1.1, OIIK-1.1, OIIK-1.2,
9 [3auer OIIK-1.4, OIIK-1.5, OIIK- | TectupoBaHue.
1.11
10 DJIEKTPOCTaTUKA. DJIECKTPUIECKOE T0JIE B VYK-1.1, OIIK-1.1, OIIK-1.4, |YcTHBIA onpoc, TECTHI,
BaKyyMe. OIIK-1.5, OIIK-1.2 perieHus 3a1a4
Dnekrpoctatuka. [IpoBoHUKY 1 VK-1.1, OlIK-1.1, OIIK-1.2, Y CTHBIN onpocC, TECTHI
11 OIIK-1.4, OIIK-1.5, OIIK- ’ ’
JUAJIEKTPUKHU B SJIEKTPUUYECKOM TI0JIE. 111 perieHue 3aaau
VK-1.1, OIIK-1.1, OIIK-1.4, Ve THLLH OMDOC. TECTLL
12 | HocTostHHbIi TOK OIIK-1.5, OTK-1.11, OIIK- poc, :
19 perieHus 3a1a4
13 | MarnurHoe none B Baxyyme. VK-1.1, OIIK-1.1, OIIK-1.4, |YcTHbIi onpoc, TECTHI,
OIIK-1.5, OIIK-1.2 penieHus 3aaaqy
14 JleicTBMe MarHUTHOTO IOJISI Ha VYK-1.1, OIIK-1.1, OIIK-1.4, |YcTHBI onpoc, TECTHI,
JBIKYIIHECS 3apsiibl U TOKU. OIIK-1.5, OIIK-1.2 peuieHus 3a1a4y
15 | Marmurisie crojictsa BelecTBa. VYK-1.1, OIIK-1.1, OIIK-1.2, |YcTHBIIA onpoc, TECTHI,
OIIK-1.4, OIIK-1.5 pelIeHus 3a1a4
YK-1.1, OIIK-1.1, OTIK-1.2, Y CTHBIN 0NIPOC, TECTHI
16 | DnekTpomMarHUTHAS WHIYKIIUS OIIK-1.4, OIIK-1.11, OIIK- poc, i
15 pelIeHus 3a1a4
17 OcHoBbI TeOpun MakcBeuia Jist VYK-1.1, OIIK-1.1, OIIK-1.4, |YcTHBI onpoc, TECTHI,
3JIEKTPOMATHUTHOTO OIS OIIK-1.5, OIIK-1.2 peleHus 3a1a4
18 | Mnrepdepenius ceera VYK-1.1, OIIK-1.1, OIIK-1.4, |YcTHBI onpoc, TECTHI,
OIIK-1.5, OIIK-1.2 perieHue 3aaaq
19 | Tudpparums ceera VYK-1.1, OIIK-1.1, OIIK-1.4, |YcTHBIIA onpoc, TECTHI,
OIIK-1.5, OIIK-1.2 penieHue 3aaau
20 | Monspusawums caera VYK-1.1, OIIK-1.1, OIIK-1.4, |YcTHBI ompoc, TECTHI,
OIIK-1.5, OIIK-1.2 perieHue 3aaaq
21 | Temnosoe nanyuenmue u ero 3akoms! YK-1.1, OIIK-1.1, OIIK-1.4, |YcTHBIi onpoc, TECTHI,
OIIK-1.5, OIIK-1.2 penieHue 3aaau
22 | Keanrosas npuposia usmygcHus YK-1.1, OIIK-1.1, OIIK-1.2, |YcTHBI onpoc, TECTHI,
) OIIK-1.4, OIIK-1.5 penieHue 3aaau
23 [Inanerapnas monens aroma bopa- VK-1.1, OIIK-1.1, OIIK-1.4, |VYcTHblil onipoc, TECTHI,
Pesepdopna OIIK-1.5, OIIK-1.2 pelieHue 3aaa4
24 DNeMeHThl KBAHTOBOM MEXaHHKH. YK-1.1, OIIK-1.1, OIIK-1.4, |YcTHBIi onpoc, TECTHI,
VYpasuenue llpeaunrepa OIIK-1.5, OIIK-1.2 pelieHue 3aaa4
25 | DnemenTs sepHOi GrsHKn VYK-1.1, OIIK-1.1, OIIK-1.4, |YcTHBIA onpoc, TECTHI,
OIlIK-1.5, OIIK-1.2 pelieHue 3aaa4
VK-1.1, OIIK-1.1, OIIK-1.2,
26 |Dx3ameH. OIIK-1.4, OIIK-1.5, OIIK- |TectupoBanue

1.11

7.2. TunoBble KOHTPOJIbHBIE 33/1aHUS WM UHBIE MaTepHaJIbl TEKYIIIETO KOHTPOJISl yCIIEBAEMOCTH,
HEOOXOIUMBbIE 1JI OLIEHKH 3HAHUI, yMEHHUI U HaBBIKOB U (MJIM) OMbITa MPOPECCUOHANBHOMN eITEeIbHOCTH,
XapaKTEepU3YIOMIUX ATAIbl POPMUPOBAHUS KOMIIETEHIIMN B MIPOLIECCE OCBOCHUS TUCIUTUIMHBI

Jis ipoBepkH ¢(hOPMHUPOBAHHOCTH MHIMKAaTOpa AocTrxkerus komrerenuu OITK-1.1, OITK-1.2,
OIIK-1.4, OIIK-1.5, OIIK-1.11, YK-1.1.
1. I1yns 7eTUT TOPU3OHTATIBLHO U MOMAJAET B 1IAP, 3aKPEIJICHHBI HA HEBECOMOM KECTKOM CTEPIKHE,
u 3actpeBaer B HeM. Macca nmynu B 1000 pa3 MeHbIIe Macchl mapa. PaccrosiHue oT 1ieHTpa mapa 10 TOYKH
noaseca |=1 m. Haiitu CKOpOCTh MyJH, €CIM CTEPXKEHD OTKIIOHHICS Ha 30°.
2.ITon nmevictBueM kacatenbHol cuibl 10 H, MaxoBuk ocranaBnuBaetcs, caenas 20 000poToB.




MaxoBuK cuuTaTh OJHOPOJHBIM JUCKOM. Paguyc nucka

R=20 cm, macca m=2 kr. HaliTu HauanpbHYIO 4aCTOTYy BpaIlCHHUS.

3. OOpyu maccoii 2 kT u paauycom 20 cM BpamiaeTcs 1o 3akony ¢=t3 -5t2+6t-2. HaliTu MOMEHTHI
cuibl uepes Ic, 2 ¢ u 4 ¢ nmocie Havyana BpanieHusi. OTBETUTh YCKOPSIOIINE UIU TOPMO3AIINE 3TH MOMEHTHI.

MonekynsipHast Gpu3HuKa U TEPMOJUHAMHKA

4.0npenenuTh yIETbHYIO TEIIIOEMKOCTh Ta30B: He, Ne, Ar, H2, 02, N2, CO2, C2H50H, CH4,
NO2.

5.I1pu U30TepMHUECKOM pacUIMpeHUur 00beM raza ypennuuics B 3 paza. Ha ckoibko U3MEHUIIOCHh
JaBJCHHE, €CIU HadyaubHOe naBjaeHue osu10 420 klla?

6.1Ipu Y® obnydeHnn 1ByXaTOMHOTO rasa nasjienue yBeaunamiock co 100 kIla go 150 xIla. Kakas
JI0JI1 MOJIEKYJI ra3a pacraiach?

7. Illpn agnabaTHOM C)KaTHUU 2 MOJIeH KHCIIopoJa Oblia coepiieHa padora 415,5 [x. Bo ckonbko
pa3 yBenn4mwioch aaBieHue raza? Koneunas temmneparypa 300 K.

DNEeKTPpUYECTBO U MarHETU3M

8.Yetnipe 3apsaaa q1=02=2 uKu, q3=04=4 uKn HaxoasTcs B BepIImHax KBajpara co CTopoHoi a=10
cM. HaliTu Hanpsi»K€HHOCTh M MMOTEHLHAJ 3JIEKTPUUYECKOrO MOJIs B HEHTPE KBaJpaTa.

9. Yetnipe 3apsaa q1=02=2 K, q3=04=4 uKn mHaxoasaTcs B BepIIrHaxX KBajpara co cTopoHoit a=10
cM. Haiitu HanpssKeHHOCTh U OTEHIUAI AJIEKTPUYECKOTO OIS B Cepe/InHe CTOPOHBI 3-4.

10. Yetsipe 3apsna q1=02=2 uKi, q3=04=4 uKn HaxomaTcs B BEpIIMHAX KBaJApaTa CO CTOPOHOU
a=10 cm. HaiiTu HanpsKeHHOCTD U OTEHIUAN IEKTPUUYECKOTO MOJIs B CEpeIMHE CTOPOHBI 2-3.

11./1Ba Bo3aymiHbix koHAeHcatopa Cl= C2=6 Mk® coeMHEHbI IOCIIEI0BATEIBHO U 3aPSKEHBI 110
pasnoctu noteHuuanoB U=100 B. Ha ckoyibko U3MEHUTCS SHEPTHUsl CUCTEMBI, €CJIM HE OTKJIIoYast
KOHJIEHCATOPbI OT UICTOYHMKA, MEXAY IUIACTUHAMU IIEPBOT0 KOH/IEHCATOPa BBECTH JIUAIEKTPHUK C
JURJICKTPUIECKOM MPOHUIIAEMOCTBIO £=57

12.BonbsdpamoBas ciupaib neKTpruaeckoit Jammnouku npu t=20°C umeer conporusienne R=35,8
Owm. KakoBa Oyzaer Temneparypa t2 HUTH JaMIIOYKH, €CIIU TIPY BKITFOUSHUH B ceTh ¢ HanpspkeHrnem U=120 B
no HuTH uaeT Tok 1=0,33 A? TemneparypHsliit ko3 dunmenT conporusienus Boiabdpama o=4,6-10-3 K-1.

13.B uenTpe kBagpaTHOM paMKH ¢ TOKOM MarHuTHas nHAykuus pasHa 0,1 mTn. Halitu Benuuuny
TOKa B MMPOBOJIC PaMKH, eciiu e€ epumeTp paBeH 40 cMm.

14.113 meaHOTO TIpOBO/a ceueHrueM S=1 MM2 crenanu Kojbio auHo# 1=251,3 cM 1 moaKIrounim K
MCTOYHHKY TOKa ¢ HanpspkeHneM U=240 B. HaliTu MarHuTHY10 HHAYKIIUIO B LIEHTPE KOJIbIIA.

15.Yepe3s kaTymiKy, MHIYKTUBHOCTb KoTOpoil L=21MIH, TeueT TOK, N3MEHSIIONTUICS CO BPEMEHEM T10
3akony I=10sin(wt), rae 10=5 A, ®=27/T u T=0,02 c. HaiiTu 3aBucUMOCTb OT BpeMeHH { 3.11.C.
CaMOMHIYKITUH €1, BO3HUKAIOIIEH B KaTyIIKE U MUHUMAJIbHOE 3HaY€HUE ATOU 3.7.C. €imin.

BoisiHOBas onTrka

17.B onbrte FOHra oTBEpCTHS OCBEIMATNCH MOHOXPOMATHYECKUM CBETOM (A=500HM).

Paccrosinue mexxay orBepctusimu 0=1MM, pacCTOSIHUE OT OTBEPCTHIA 10 SKpaHa 2,5 M. Haiitn
MOJIO’KEHUE TPEX MEPBbIX CBETJIBIX MOJIOC.

18.ITocTosiHHast qudpaknnoHHo# pemeTku d=1mkm. Kakyro pasHOCTb JTHH BOJTH AL MOKET
pa3pemuTh Ta pemerka B 006gacTi cuHux Jiydedl (A=400HM) B crieKTpe TpeThero NopsaKa, eciu MyupruHa
pemieTku a=2,5¢cm?

OcCHOBBI KBAHTOBOM 1 aTOMHOMN (PU3UKU

19. Kakoii 1yiuHe BOJHBI COOTBETCTBYET MAKCHMYM M3JIYy4E€HUsI IOBEPXHOCTH MAXOTHOW 3eMJIU IpU
ee temmneparype t=27°C?

20. Ilpu qyurenbHOM 00TydeHHH cepeOpsHOM MJIaCTUHKHM CBETOM OHa MpHoOpeTaeT noteHnuan 3,3
B. HaiiTu nnuHy BOJIHBI M SHEPTHUIO MaJaronux (OTOHOB, K KAKOMY JHana3oHy OTHOCUTCS JUIMH BOJIH
OTHOCHUTCSI 3TO U3Ty4YEHHE?

21. Onpenenurte nepuoabl BpallleHUs 3JIEKTPOHA Ha MEPBbIX Tpex bopoBckux opourax.



7.3. CucteMa OLIeHUBAHUSI PE3yIbTAaTOB 00YUEHHUS 110 AUCHUIIINHE (MOAYII0) IPU MPOBEICHUU TEKYIIETO

KOHTPOJISI YCTIIEBaEMOCTH

Ornenka
«OTIUYHOY (32YTEHO)

3HaHUS:

- CUCTEMaTH3UPOBaHHbIE, TTTyOOKHE U TOJIHbIE 3HAHUS 110 BCEM pa3JieaM
JUCLIUILIMHBL, @ TAK)KE [10 OCHOBHBIM BOIPOCAM, BBIXOSIINM 3a IIPEAEIbI
y4eOHOI TporpamMmel;

- TOYHOE HCII0JIb30BaHUE HAyYHON TEPMUHOJIOTUH, CHCTEMAaTUYECKH TPAMOTHOE
U JIOTUYECKU ITPABUIIBHOE U3JI0KEHHE OTBETA HA BOIIPOCHI;

- IIOJTHOE U IITyOOKO€ YCBOSHHE OCHOBHOM M JIOMOJHUTEIBHOM TUTEPaTypHI,
PEKOMEHIOBaHHOU paboyeii MporpaMMoi Mo AUCIHUILTUHE (MOIYIIIO)

YMEHUSL:

- YMEET OPUEHTUPOBATHCS B TEOPUSAX, KOHLIETILHUAX U HAIIPABJICHUAX
JUCLUIUIMHBL U JaBaThb UM KPUTUYECKYIO OLIEHKY, UCII0JIb3YSl HayUHbIE
JOCTUKEHUS IPYIUX JUCLMILIUH

HaBBIKU!

- BBICOKUH YpOBEHb c(hOPMUPOBAHHOCTH 3asiBIICHHBIX B paboyeil mporpaMmme
KOMIICTCHITU;

- BJIaZICET HaBbIKAMU CAMOCTOSITENILHO U TBOPUYECKHU PEIIATh CII0KHbIE
poOJIEMBI M HECTaHJAPTHBIE CUTYAINH;

- IPUMEHSET TEOPETUUECKUE 3HAHUS JIJIs1 BBIOOpA METOAMKH BBINOTHEHUS
3aJIaHUI;

- TPaMOTHO 0OOCHOBBIBAET XOJ] PEIICHUS 3a/1a4;

- 0e3yImpeyHo BiIaJeeT MHCTPYMEHTapHeM yu4eOHOM TUCIUIUIMHEI, yMEHUE €ro
3¢ HEKTUBHO UCTIONB30BaTh B TOCTAHOBKE HAYYHBIX U MPAKTUYECKUX 3a]1a4;

- TBOpUYECKasl caMOCTOsITeNIbHAs paboTa Ha
MPAKTUYECKUX/CEMUHAPCKHX/Ta00PaTOPHBIX 3aHATUAX, AKTUBHO Y4aCTBYET B
IPYHIOBBIX 00CYK/IEHUSAX, BBICOKUI YPOBEHb KYJIbTYPbl UCIIOJTHEHUS 3a1aHUN

Onenka
«XO0pOo10» (3aYTEHO)

3HaHUSA:

- IOCTAaTOYHO IOJIHBIE U CUCTEMATU3UPOBAHHBIE 3HAHUS 110 TUCLUILUIAHE;

- YCBOEHHE OCHOBHOW M JTOTIOJHUTEIBLHOM JINTEPATyphl, PEKOMEHI0BAaHHON
paboueii mporpaMMoil o AUCHUILIUHE (MOAYIIIO)

YMEHHUS:

- YME€ET OPUEHTUPOBATHCS B OCHOBHBIX TEOPHUSX, KOHIEIUAX U HAIIPABICHUAX
JTUCHUIUIMHBI U J]aBaTh UM KPUTUYECKYIO OLICHKY;

- HCTOJIb3YET HAYYHYIO TEPMUHOJIOTHIO, TMHIBUCTUYECKU U JIOTUYECKU
MPaBWJIbHO U3J1araeT OTBETHI HA BOIIPOCHI, YMEET JielaTh 000CHOBaHHbIE
BBIBO/IbI;

- BJIaJICET MHCTPYMEHTAPHUEM I10 JUCLUIIIMHE, YMEHHE €r0 HCIOJb30BaTh B
MIOCTAaHOBKE U PELLIEHNHN HAYYHBIX U MPO(ECCHOHATBHBIX 3a7a4

HaBBIKU:

- caMOoCTOsTeIbHAas paboTa Ha MPAKTUYECKUX 3aHATUAX, YUaCTUE B TPYNIIOBBIX
00CYKJI€HUSIX, BBICOKHI YPOBEHb KYJIbTYpPbl UCIIOJIHEHUS 3a/IaHUM;

- CpeHUN ypOBEHb CPOPMHUPOBAHHOCTH 3asIBIIEHHBIX B paboueli mporpamme
KOMITCTEHITU;

- 0e3 3aTpyIHEeHUH BBIOUpPAET CTAHIaPTHYIO METOIMKY BBIITOJIHEHUS 3a/laHUM;
- 000CHOBBIBAET XOJ] pelIeHus 3a/1a4 0e3 3aTpyIHEHU I




Orneska
«YAOBIETBOPUTEIHLHO
(3a4TeHO)

3HAHUSA:

- JOCTATOYHBIM MUHHUMAJIbHBIA 00bEM 3HAHWUH 110 JUCLUILINHE;

- YCBOEHHE OCHOBHOM JIUTEPaATyphl, PEKOMEHIOBAHHON paboveii mporpaMmoii;

- UCITIOJIB30BAaHUEC Hay‘IHOfI TCPMHUHOJIOTUH, CTUIIUCTUYCCKOC U JIOTUYCCKOC
H3JI0KCHUC OTBCTA HA BOIIPOCHI, YMCHHC J1€JIaTh BbIBOJbI oe3 CYHICCTBCHHBIX
OIIMOOK

YMEHUSA:

- YMCCT OPUCHTUPOBATHCA B OCHOBHBIX TCOPHUAX, KOHICTIIUAX WU HAITPABJICHUAX
MO0 JUCHUIIJIMHC U 1aBaTb UM OLCHKY;

- BJIaJIC€T HHCTPYMEHTapueM Y4eOHO! AUCIUILTUHBI, YMEHUE €T0 UCTI0Ih30BaTh
B PCHICHUU THUIIOBBIX 3aJa4;

- YMCCT IO PYKOBOJACTBOM IIpEIiogaBaTe/Iid pCiaTb CTAHAAPTHLIC 3ala4n
HAaBbIKH:

- paboTa 1moj; pyKOBOJCTBOM IMPENOIAaBATENS HA TPAKTUICCKHUX 3aHATHUSX,
JOIYCTUMBIN YPOBEHb KYJIbTYpPbl UCIIOJIHEHUS 3aJaHUM;

- JOCTaTOYHbI MUHUMAJILHBIN YPOBEHb C(HOPMUPOBAHHOCTH 3asBJICHHBIX B
paboueii mporpaMMe KOMIETEHITHI;

- UCIIBITBIBACT 3aTPYAHCHUS IPU O60CHOBaHI/II/I AJIrOprUuTMa BBIITOJIHCHUA SaI[aHI/If/'I

Ouenka
«HEYIIOBIIETBOPUTEIHHO
(He 3auTeHO)

3HAHHUSA:

- (hparmMeHTapHbBIE 3HAHUS 110 AUCIUTUIIHE;

- OTKa3 OT OTBeTa (BBITOJHEHHUS MTUCHMEHHOW PabOTHI);

- 3HaHHUE OT/EJIbHBIX HICTOYHUKOB, PEKOMEHIOBaHHBIX paboyeil mporpaMmon 1o
JTUCLUILIMHE;

YMEHHUSL:

- HE yMEET UCIO0JIb30BaTh HAYYHYIO TEPMUHOJIOTHIO;

- HaJIM4ue rpyObIX omMO0K

HaBBIKU:

- HU3KUM YPOBEHb KYJIbTYPBI HCIIOJIHEHUS 3a/1aHHN;

- HU3KHH ypOBEHBb CPOPMHUPOBAHHOCTH 3asIBIICHHBIX B paboueil mporpamme
KOMIICTCHITH;

- OTCYTCTBUE HaBBIKOB CAMOCTOSITEIbHON padOTHI;

- HE MOKET 00OCHOBATh AJITOPUTM BBIIIOJIHEHUS 3aJaHUI

7.4. TeopeTnueckre BOIPOCH! U MPAKTUUECKUE 3aJaHUS 1711 IPOBEACHMSI IPOMEXYTOUHOM aTTecTaluu
oOyJaronuxcsi, HEOOX0IMMBbI€ JUIsl OLIEHKU 3HaHUM, YMEHHUI ¥ HaBBIKOB U (MJIM) OMbITA IPOPECCHOHATBHON
JeSITeNIbHOCTH, XapaKTEPU3YIOIINX 3TAIbl (POPMUPOBAHUS KOMIETEHIIUN B IIPOLIECCE OCBOEHUS
00pa30BaTeNbHOM MPOrpaMMbl

7.4.1. TeopeTrueckue BOMPOCHI JIJIsl TPOBEICHUSI MPOMEKYTOUHON aTTECTAIUU 00YUaIOIUXCS
[IpuMepHBIe BOIIPOCHI
1. MarepuanbHas Touka. KuHemMarnueckue XapakTepuCTUKU: TPACKTOPUs, TyTh, IEPEMELIECHUE,
CKOPOCTb M YCKOPEHUE; ONpPEIETICHUE U CBsA3b. PaBHOMEPHOE, YCKOPEHHOE U 3aMEIJIEHHOE IBUKEHUE.
2. PaBHOTIEpEMEHHOE IBU)KEHUE, PUMED — IBIKEHUE Tela, OPOIIIEHHOTO TIOJT YIJIOM K TOPU30HTY.

Nelie SR Be) WV, I SRS

. Kunemaruka BpamareiabHOro JBUKEHHUs. BEKTOPBI yriI0BOM CKOPOCTH U yCKOPEHMUS.

. YTI10BBIE KHHEMAaTUYECKUE XaPAKTEPUCTUKU U UX CBA3b C TMHEHHBIMHU.

. IIpuHIMI OTHOCUTENBHOCTH, peoOpazoBanust ["amuies 1151 CKOPOCTH U YCKOPEHHUS.

. OnemenTtsl CTO. I[Moctynatsl. [IpeobpazoBanue BpeMeHH U KOOpaAUHATHI. VIHTepBal.

. Onementsl CTO. IlocTynaTsl. PensTUBUCTCKUI UMITYJIBC, PEISATUBUCTCKAS SHEPTUSL.

. 3aKOHBI IMHAMUKHU MaTepuanbHoil Toukd. (3akoHbl HploTOHA).

. Bupl cuit: BCEeMMpPHOTO TATOTEHHUS, TSKECTU. JIBH)KEHNE IO AEUCTBUEM CHIIBI TSKECTH. Bec.

10. Cuna ynpyroctu, e€ npupoja u pacuét. Moayns FOunra. [edopmaruu. luarpamma HanpsiKeHHsI

nedopMaruu.

11. Umnynsc. UMnynbe cuibl. 3aKOH COXpaHEeHUs uMnyibca. [1omHbI MMITYIbC CUCTEMBI TEN.
12. 3akoH coxpaHeHHs uMmynbca. Y ap. Pacuér ckopocteit Ten npu HEeHTpaIbHOM a0COIIOTHO

HEYIIPyroM ynape.

13. 3akoH coxpaHeHHs uMIynbca. Y gap. Pacu€r ckopocrteit Ten npu HeHTpaIbHOM a0COIIOTHO




YHpyroM yzaape.

14. PaGota. PaboTta nmepemeHHOM CHIIBI. MOIITHOCTD.

15. KoHcepBaTuBHBIC 1 HEKOHCEPBATUBHBIC CUJIBI NX paboTa. [loTeHmanpHas SHEpTrusl.

16. Kunetnueckas sHeprus. [lonHas sHEprus, 3aK0H COXpaHEHUS SHEPTUU.

17. Bpamenue tBepaoro tena. [lonsitue momenTa cuiibl. OCHOBHOE YpaBHEHUE JUHAMUKHU
BpAILlaTEIbHOTO ABUKCHHUS.

18. MoMeHT uHepLuH, ONpeIeTICHUE U IPUMEP pacueTa g OJHOpoAHbIX Ted. Teopema IllTeiinepa-
['tolirenca.

19. MoMeHT uMmynbca, 3aKOH COXpaHeHHUsI MOMEHTa UMITYJIbCa IIPU BPAIleHUH TBEPAOIO Tea.

20. Pabora npu BpaieHuu TBepaoro tena. Kunernyeckast 3Heprus Bpallaromiero Teia.

21. Lentp macc, onpezenenue. LleHTp Macc kak TOYKa IPUIIOKEHUS CHIIBI TSHXKECTH (MTOTeHIIMAIbHAs
SHEPTUs CHIIbI TSHDKECTH CUCTEMbI MaTEPHAIbHBIX TOUYEK U MOMEHT CHJI TSKECTH).

22. neanbHbIl ra3, mapaMeTpbl UaeadbHOro ra3a. 3akoH ABoraapo u Knanelipona-Meneneesa.
N3onporieccel.

23. CpenHee 4MCIO CTOJKHOBEHUH MOJIEKYJI, CpeHss AJIMHA CBOOOIHOTO mpoodera.

24. SIsnenus nepenoca. Aubdysusa. Koapdbumment nuddy3un.

25. SIBnenus nepeHoca. TemnonpoBoaHocTh. KoadduimeHT TemmonpoBoaHOCTH.

26. SIBnenus neperoca. Bsskocts. KoadduimeHnT Ba3kocTy.

27. IloBepxHocTHOE HaTshkeHne. CMaunBanue. KanuiisipHaele sBleHUS.

28. CpenHsst SHEprusi MOJIEKYJIbI HI€ATbHOIO Ta3a, cTeneHu cBo0oabl. Teopema bonbsiiMana o
pacriepeieieHuU YHEPTUHU 110 CTETIEHSIM CBOOOIBI.

29. BayTpennsis sHeprus rasa, pabora rasa, mepBoe Ha4ajio TepMOAMHAMUKH.

30. TermoemkocThb rasa, CV u CP, cootHoenue Maiiepa.

31. Annabaruueckuii iporecc, ypaBHeHue, koddgdumment [lyaccona.

32. TennoBble MamMHbL. Bropoe Havano repmoauHaMuku. [IpuHImn paboThl TETIOBBIX MAIIKH.

33. Hukn Kapno, K11 3TOro mukia.

34. IlonsTue 06 0OpaTuMbIX U HEOOpaTUMBIX Iporeccax. JuTponus. Hepasenctso Kiaysuyca. Ky
LUKJIA pealbHbIX TEIJIOBBIX MAIINH.

35. 3akon Kynona. HanpspkeHHOCTD 3J€KTPOCTaTUUECKOT0 oS, [IpuHiun cynepno3uumu Jyist
BEKTOPA HAIIPSLDKEHHOCTH 10JIs. JIMHUM BEKTOpa HAPSHKEHHOCTH.

36. PabGota cun anexktpocraTuueckoro mosis. Teopema o HMPKYISILIUY BEKTOPA HANIPSKEHHOCTH.

37. llotenmuman. [IpuHLUI Cynepro3nIuy AJis MOTEHIMAA.

38. CBsi3b MEX1y HAPSHKEHHOCTHIO AJIEKTPOCTATUYECKOTO TTOJISI ¥ TIOTEHIIUATIOM.
DKBUIMOTEHIIUATHHBIE TOBEPXHOCTH U UX CBOMCTBA.

39. IloTok BeKTOpa HANPSHKEHHOCTU. DNIeKTpocTaThudeckas Teopema ["aycca.

40. IlonspHble ¥ HETIONSPHBIE AUAIEKTPUKU. J(nasieKTpudeckas MpOHUIIAEMOCTb U
BOCITPUUMYHUBOCT.

41. BekTop mosisipu3alyu U BEKTOP AIEKTPUUECKOTO CMEIICHHUS.

42. Cerneronnektpuku. [Ipsimoit u 06patHbIil nbe303¢dekt. [IpuMeHenre nbe3031eKTPUKOB B
TEXHUKE.

43. IIpoBOIHUKH B 3JIEKTPOCTATHUECKOM IOJI€. DIEKTpocTaTHYeCcKasi MHAYKIUSA. Y CIIOBUS
paBHOBECHS 3aps/I0B Ha MPOBOTHUKE.

44. Emxoctb npoBogHukKa. [Inockuit konnencarop. Hununapudeckuii u chepuueckuii
KOHJICHCATOPBI.

45. CoenquHeHHs! KOHJIEHCATOPOB.

46. DHeprus CUCTEMBI 3apsA0B. DHEPTHs 3aPsHKEHHOTO MPOBOAHUKA U KOHIEHCATOPA.

47. DHeprus 1eKTpocTaTndeckoro mois. O0beMHas TNIOTHOCTH YHEPTHH.

48. OCHOBHBIE XapaKTEPUCTUKHU MOCTOSTHHOTO ToKa. Cuita Toka. [11oTHOCTh TOKA.

49. Dnextpoasmxkymas cuia. Hanpsbkenne Ha ydactke nenu. 3akoH Oma 11 yJacTKa IeIH.
ConpoTusienue MpoBoAHUKOB. 3akoH Oma B quddepeHnmansHoi Gpopme.

50. PaGota u momntHOCTH TOKa. 3akoH [[xxoymst — Jlenna. 3akon Jxoyms — Jlenna B
muddepeHranbHOM popme.

51. 3akon Oma Ju1st HEOAHOPOJHOTO y4acTKa e U 3aMKHYTOH LIeTH.

52. IIpaBuna Kupxroda.

53. MarnutHoe nosne. OnbIT Opcrena. MarHUTHBIM MOMEHT KOHTYpa ¢ TOKOM. MHaykuns
MarHUTHOTO TOJIA.



54. 3akon buo — CaBapa — Jlamtaca u yacTHBIE Cily4au €ro MpuMeHeHus. JINHMU MarHuTHOM
WHAYKLNH.

55. Hupkynsamnus BEKTOpa MarHUTHOW WHIYKITMA. 3aKOH TIOJTHOTO TOKa (TeopeMa O MUPKYJISAIINHN).

56. MaruutHoe noJie COJIE€HOUIa U TOPOUIa.

57. 3akon Amrepa.

58. Cuna JlopeHia.

59. JIBuxeHue 3apsyKeHHBIX YAaCTHI] B MATHUTHOM TIOJIE.

60. Dddext Xomra.

61. KoHTyp ¢ TOKOM B MarHuTHOM TI0JI€.

62. PaboTa, coBepiiaemasi mpy nepeMeieHHH MPOBOJHIKA C TOKOM B MArHUTHOM IIOJIE.

63. Teopema I'aycca Jy1st MOTOKAa MAarHUTHOM MHTYKITUH.

64. MaruuTHbIe CBOMCTBA BellecTBa. [ unoreza Ammnepa. Bekrop HaMarHn4unBaHusl.

65. HanpsikeHHOCTh MAarHUTHOTO 1OJIsl. MarHUTHAs! IPOHUIIAEMOCTh M BOCIIPUMMYKBOCTD.

66. MarHuTHbIE MOMEHTBI ATOMOB U MOJIEKYIIL.

67. IlnamarHeTuKM U mapaMardHeTUKH.

68. deppoMarHeTUKy, UX CBOMCTBA U IPUMEHEHHUE.

69. SBneHue >JIeKTPOMAarHuTHOM UHAYKIMK. 3akoH uHaykiuu dapanes. [Ipasumno Jlenna.

70. SIBnenue caMOMHAYKIMU. IHIYKTUBHOCTD MPOBOAHUKA. IHIYKTUBHOCTH COJICHOHIA.

71. SIBnenue B3aumHoi naaykuuu. Toku @yko. Tpanchopmarop.

72. DHeprust MarHUTHOTO MOJISI.

73. BuxpeBoe snekrpuueckoe nose. [lepsoe ypaBuenne Maxkcgeiia.

74. Tok cmenienusi. Bropoe ypaBHenue Makcgesia.

75. IlonmHas cuctema ypaBHeHuid MakcBeruia.

76. DneKTpOMarHuTHBIC BOJIHBI U UX CBOMCTBA. DHEPIHs, IEPEHOCUMAs SJIEKTPOMArHUTHOM
BOoJHOM. Bexktop YMoBa — [loliHTHHTa.

77. KorepentHble BoaHbl. OnTHYECKAs JUIMHA ITYTU U ONTUYECKasl pa3HOCTh X0/1a BOJIH. Y CIIOBUE
MaKCHUMyMa i MUHAUMYyMa HHTePEPEHIINH.

78. Metoap! HabmoneHust nuatepdepenun. MaTepdepeHys B TOHKHUX IJICHKAX.

79. Konbua Hetotona. [IpuMenenne uaTepdepeHInm cBeTa.

80. IIpunnun I'rolirenca — ®penens. 3oup1 Ppenens.

81. qudpaxuus Ha KpyTrJoM OTBEPCTUU U JIUCKE.

82. ludpaxiusa Opaynrodepa Ha OHOM 1mIeTH, TUPPAKITNOHHAS PEIIeTKa.

83. Jlucniepcus u paspeniaromniasi CmocOOHOCTh ONITUYECKUX MPUOOPOB.

84. EcTecTBeHHBIN U MOJSPU30BAHHBIN cBeT. 3akoH Maoca.

85. Tonsapuzarus mpu OTpaXKEHUH U MperoMiieHnd. 3aKoH bprocrepa.

86. /IBoitHoe nyuenpenomienue. [lonspusanuonsble ycTpoiicTBa.

87. TemioBOe M3Ty4YEHHUE U €T0 XapaKTEPUCTUKH. AOCOIIOTHO uepHOe Telo. 3akoH Kupxroda.

88. 3akonsl Credana — bonpiimana u Buna.

89. ®opmyna Panest — J[xxunca. «YnerpaduoneroBasy» katactpoda.

90. ®opmyma Ilnanka.

91. Ontuueckas NUpPOMETpPHUS.

92. Bremnuii (oTo3¢(dEKT U ero 3akoHbl. Y paBHeHHE DUHIITEIHA.

93. Macca u umnyinbsc porona. J[aBieHue cBera.

94. Dddext Komnrona. KopmyckynsipHO — BOJTHOBOH JTyaan3M.

95. Monens atroma Tomcona u Pezepdopna.

96. CrnekTtp aToMa BOJIOpOA.

97. Teopus bopa.

98. BonHoBsle cBoiicTBa MukpodacTull. opmyina ne-bpoiins. Judpaxius 31eKTpoHOB.

99. Ilpuntun HeonpeneaeHHocTew [ elizenbepra.

100. BoHoBast pyHK1Ms U ee cBoicTBa. Y paBHenue Llpenunrepa.

101. KBanTOBBIC Unciia. ATOM BOAOPOJa B KBAHTOBO MEXaHHUKE.

7.4.2. IlpakTrueckue 3afaHus ISl IPOBEACHUS TPOMEKYTOUHOM aTTecTaly 00yJaromuxcs
1. 3aBUCUMOCTH IPOUJICHHOTO TEJIOM IYTH S OT BpeMeHH t naercs ypaBHeHueM S=A+Bt+Ct2,



rae A=3 m, B=2 m/c, C=1 m/c2. HaliguTte cpenHIo0 CKOPOCTh M CpeIHee YCKOPEHHE Tefla 3a MEePBYIO,
BTOPYIO M TPETHIO CEKYH/IbI €T0 JBUKECHHUSL.

2. C 6amrau BbICOTOM h =25 M ropu30HTaIEHO OPOIICH KaMEHb CO CKOPOCThIO VX =15 Mm/c.
Kaxkoe Bpemst t kamenb Oynet B aBmxenun? Ha kakom paccrosiauu | 0T ocHOBaHUsI OalllHK OH YIaaeT Ha
3emito? Kakol yroim cocTaBUT TPAeKTOPHS KaMHS C TOPU30HTOM B TOUKE €ro MajeHUs Ha 3eMIII0?

3. Kamens OporieH Topu30HTaIBHO CO CKOPOCThIO VX =15 m/c. Haiinute HOpMaibHOE |
TaHTeHIIMAJILHOE YCKOpEHUs KaMHA 4yepes Bpemsi t = 1 ¢ mociie Havasa IBUXKEHUSI.

4. Komneco, Bpalasich paBHOYCKOPEHHO, IOCTUTIIO yriioBoi ckopoctH 20 pasn/c yepe3 N=10 o0
nociie Hayana BpauieHus. Haiiaure yrioBoe yckopeHue KoJjeca.

5. 3aBUCUMOCTbH MPOIIEHHOTO TEJIOM IIYTH [0 OKPY>KHOCTH PaJnycoM =3 M 3ajaercs
ypasuerneM S=At2+Bt (A=0,4 m/c2, B=0,1 m/c). Onpeaenure 11t MOMeHTa BpeMeHu t = 1 ¢ mocie Havana
JIBUXKEHHS YCKOpeHue: 1) HopManbHOe; 2) TaHTeHIIMAIbHOE; 3) TOJTHOE.

6. Tesio CKOJIB3UT MO HAKIOHHOM MJIIOCKOCTH, COCTABIIAIOLIEH C TOPU30HTOM yrod 45 rpaaycos.
[Ipoiins myTs S = 36,4 cM, Teno mpuodperaeT ckopocTh V =2 m/c. Haiiagute ko3duimeHT TpeHus teia o
IJIOCKOCT.

7. C 6amnu BeicoToi H = 20 M ropu30HTaIBHO cO CKOPOCThIO 10 M/c OpoIieH KaMeHb MacCcoi
m=400 r. npeneOperasi CONPOTUBICHUEM BO3/1yXa, ONPEAETUTE Il MOMEHTa BpeMeHu t = 1 ¢ mocrne Hayana
JIBUKEHUS: 1) KHHETHUECKYIO SHEPIHI0; 2) MOTEHIUATbHYIO SHEPTHIO.

8. Ilyns maccoit m = 15 r, neTsmas ropu30HTalIbHO cO cKopocThio V =200 m/c monaaaer B
OaTUCTHYCCKUI MasiTHUK uinHOM | = 1 M 1 maccoit M = 1,5 kr u 3actpeBaet B HeM. OnpeieiuTe yroi
OTKJIOHEHHUSI MAasITHHKA.

9. CrutouIHoM OJJTHOPOAHBIN TUCK CKATHIBACTCS 0€3 CKOJBKEHUS ¢ HAKIIOHHOM IJIOCKOCTH,
oOpasytoieii yroi aibda ¢ ropuzoHToM. OnpeenuTe JMHEHHOe YCKOPEHHE a JIMCKa.

10. HanumunTe ypaBHEHHE TapMOHUYECKOTO KOJIeOaHUs TOUKH, €CITU ero amiuuTyaa A = 15 cm,
MaKCHMaJbHasi CKOPOCTh KoJeomomnieiicst Toukn 30 Cm/c, HawanmpHas ¢aza 10 rpamgycos.

11. OgHopoansrii muck paanycom R = 20 cm koebiaeTcs OKOJIO TOPU30HTAIBHOM OCH,
npoxosiiei Ha pacctostaun | = 15 ¢Mm ot nentpa aucka. Onpeaenure nepuo T KoneOaHui AUCKa
OTHOCHTEJIBHO 3TOU OCH.

12. Maccy m = 5 r a30Ta, HaXOJISIIYIOCS B 3aKPBITOM cocyie 00beMoM V = 4 1 ipu TeMIieparype
t1=200 C, narpesatot 1o temnepatypsl 2 = 400 C. Haiigure naBnenus pl u p2 raza g0 u nocine
HarpeBaHusl.

7.4.3. IlpuMepHbIe TEMBI KypcOBOii paboThI (MpoekTa) (pyu HaTHYUH)
KypcoBbie npoekTs(paboThl) yueOHbIM IJIAHOM HE IPEyCMOTPEHBI.

7.5. MeTtonudeckue MaTepHalibl, ONpeaeionue Mpoleaypbl OlICHUBAHUS 3HAHUN, YMEHUH, HABBIKOB U
(unu) ompiTa TPO(heCCUOHATBFHON JeTeNIbHOCTH, XapaKTePHU3YIOIIKe 3Tanbl (JOPMUPOBAHUS KOMITETSHITHIA

[Ipouienypa npoBeaeHUS TPOMEKYTOUHOM aTTeCTaIllUU U TEKYIIETr0 KOHTPOJIS YCIEBAEMOCTH
perJaMeHTUPYyeTCs JOKAIbHBIM HOPMATUBHBIM aKTOM, OTPEAEIISIONINM HOPSA0K OpraHUu3alluu 1
MIPOBEJICHUS TEKYIIEr0 KOHTPOIISl YCIIEBAEMOCTH U MIPOMEKYTOUYHOM aTTeCTaIllui 00yJaroInXCsl.

[Ipouenypa oneHuBanust GOpPMUPOBAHUS KOMIIETEHIUI MPU MPOBEACHUH TEKYIIETO KOHTPOJIS
npuBeJeHa B I1. 7.3.

TunoBbie KOHTPONBHBIE 3aJJaHUS WIIK UHBIE MAaTEpUaJIbl TEKYIIETO KOHTPOJISI MPUBEACHBI B 1. 7.2.

[TpomexyTouHas aTTecTanus Mo AUCHUIUTMHE TpoBoaAuTCs B (hopme 3aueta (1 cemectp) B hopme
sK3ameHa (2 cemectp).

3aueT npoBoaUTCS B opMe cOOECeTOBaHUS U TECTUPOBAHMS (B TOM YUCIIE KOMIIBIOTEPHOTO).

DK3aMeH MPOBOJIUTCS B (opMe MIUCHbMEHHOTO KOHTPOJIBHOTO 3a7aHusl (B TOM YHUCIIe
KOMIIBIOTEPHOTO).

7.6. Kpurepuu onieHuBaHus c(hOPMUPOBAHHOCTU KOMITETEHIIUH MPU MPOBEICHUH IPOMEKYTOUHON
aTTecTaluu

YDOBCHB OCBOCHU M OLICHKA

Kpurepan OrueHka OueHka
«HEYIOBIICTBOPHUTEND | «ymoBieTBoputenbH | OlLieHKa «XOpouio» OlLleHKa «OTIIMYHO
OLICHUBAHUS
HO» o»
«HE 3a4TEHO» «3AYTEHO




YpoBeHb ocBoeHUsSI | YPOBEHb OCBOEHUSA | YPOBEHBb OCBOCHUS YpoBeHb OCBOEHUS
KOMIIETEHIINHU KOMITETEHIINHU KOMITETEHIINN KOMITETEHIINH
«HEAOCTATOYHBIN. «TOPOTOBBIN». «IPOJIBUHYTBIN. «BBICOKHI.
KoMmnereniinu He KoMmnerenmnuu KoMmnerenmnu Komnerenmnuu
c(OpMHPOBAHEI. c(OpMHPOBAHBI. c(OpMHPOBAHBI. c(OPMHPOBAHBI.
3HaHus OTCYTCTBYIOT, | CdopmupoBansl | 3HaHHUA OOLIMPHEIE, 3HaHuA
YMEHUS ¥ HaBBIKK HE | 6a30BbI€ CTPYKTYPHI | CHCTEMHBIC. YMEHUS | apryMEHTHPOBAHHBIE,
chOopMHUPOBAHBI 3HAaHUU. YMEHUs HOCST BCECTOPOHHUE. Y MEHUS
(bparMeHTapHbI U pEenpOAYKTUBHBII YCIIEILIHO
HOCST Xapakrep, IIPUMEHSIIOTCS K
PEeNpOAYKTUBHBII MIPUMEHSIOTCS K PELIECHUIO KaK
Xapakrep. PELIEHUIO TUIIOBBIX TUIIOBBIX, TaK U
JemoHcTpupyercs 3aJJaHuM. HECTaH/IapTHBIX
HU3KHUH YPOBEHb JleMOHCTpUpYETCS | TBOPYECKUX 3aJaHUU.
CaMOCTOSTEIILHOCTH JIOCTAaTOYHBIN JemoHcTpupyercs
[IPAKTUYECKOIO YpOBEHb BBICOKHMI YpPOBEHb
HaBBIKA. CaMOCTOSITEJIBHOCTH | CaMOCTOSTEIbHOCTH,
YCTOHYMBOTO BBICOKAsI aJallITUBHOCTh
IIPAKTUYECKOI0 | MPAKTUYECKOTO HaBbIKA
HaBbIKA.

OO6yyaromuiics OO6yyarommuiics Obyuarommuiics OO6yyaromuiics
JEMOHCTPUPYET: JEMOHCTPUPYET: JIEMOHCTPUPYET: J€EMOHCTPHUPYET:
-CYILLIECTBEHHbIE -3HaHUS -3HaHUE U -r1y0okue,

po0OeIbl B 3HAHUSIX TEOPETUYECKOT0 MIOHUMAaHUe BCECTOPOHHUE U
yueOHOro MaTepuana; MaTrepuana; OCHOBHBIX BOIIPOCOB | apryMEHTUPOBaHHbBIE

-JI0ITyCKaKOTCSI -HEMOJIHbIE OTBETHl | KOHTPOJIUPYEMOIO | 3HAHHUS MPOTPAMMHOIO

MIPUHLUIIAATIbHBIE Ha OCHOBHBIE o0bvema MaTepHaa;
OLIMOKM IIPU OTBETE | BOIPOCHI, OINOKH B IIPOrPaMMHOTO -II0JIHO€ TOHUMAaHNE
Ha OCHOBHBIE OTBETE, MaTepuana; CYLIHOCTH U
BOIMPOCHI OuniieTa, HEZ0CTaTOYHOE - 3HAHMUS B3aMMOCBSI3H
OTCYTCTBYET 3HAHUE U IIOHMMAaHHE TEOPETUYECKOTO paccMaTpuBaeMBbIX
[IOHMMaHHe CYILIHOCTHU MaTepuaia IIPOLIECCOB U SIBJICHUIA,
OCHOBHBIX ITOHITHH U M3JIaraeMbIX -CII0COOHOCTD TOYHOE 3HaHHE
KaTeropui; BOIIPOCOB; YCTaHABIIMBATb U | OCHOBHBIX ITOHSTHM, B
-HEIIOHUMaHHe -HEYBEPEHHBIE U OOBSICHATB CBSI3b | paMKax 00CYX/1aeMbIX
SHAHUS CYILIHOCTHU HETOYHBIE OTBETHI | MPAKTUKU U TEOPUH, 3a/1aHMI;
JIOTIOJIHUTEJIBHBIX | HA JOMOJIHUTENIbHbBIE BBISIBJISITD -CIIOCOOHOCTD
BOIIPOCOB B paMKax BOIIPOCHI. IIPOTUBOpPEYHS, yCTaHaBIMBAaTh U
3a/laHuil ousera. poOJIEMBI U OOBSICHATH CBSI3b
TEHJACHIIUU MIPAKTUKU U TEOPUH,
pa3BUTHS; -JIOTUYECKU
-TpaBUJIbHBIE U nocJieI0BaTeIbHbIE,
KOHKpETHbIE, 0€3 coJIepKaTeNIbHBbIE,
rpyObIX OIHOOK, KOHKPETHBIE U
OTBETHI HAa HCYepIbIBaIOIINe
MIOCTaBJICHHBIE OTBETHI Ha BCE 3aJIaHUS
BOIIPOCHI. owiera, a TaKkKe
JIOTIOTHUTEIIbHBIE
BOIPOCHI
JK3aMeHaropa.




[Ipu BEIMOTHEHUH OOGyuarommiics OOGyuarommiics OO0yuaromuiicst
MIPAKTUYECKOTO BBITOJTHUII BBITTOJTHUII MPABUIILHO BBITIOJIHUI
3aJaHus OuneTa MIPaKTUYECKOE MIPAKTUYECKOE MIPAKTUYECKOE 3a/1aHHE
oOyuaromuiics 3ajaHue oumnera ¢ 3ajaHue ounera ¢ ounera. [Tokazan

IPOJEMOHCTPUPOBAI | CYIIECTBEHHBIMU HEOOTBIINMH OTJINYHBIC YMEHUS B
HEJIOCTaTOYHBII HETOYHOCTSAMH. HETOYHOCTSMH. pamMKax OCBOEHHOI'O
YPOBEHb YMEHUH. Homyckarorcst [Tokazan xopoume | yueOHOro marepuana.
IIpaxkTrueckue OLIMOKY B YMEHHS B paMKax Pemaer
3aJlaHus HE COJIep’)KaHUU OTBETA OCBOEHHOT'O IIPEI0KEHHBIE
BBITIOJIHEHBI U peIlIeHUH y4eOHOro MIPaKTUYECKUE 3a/1aHus
YMEHHUS OO0yvarommiicst He MIPAKTUIECKHIX MaTepuana. 0e3 ook
OTBEYAaET HA BOIIPOCHI 3a/1aHUM. [Ipemnoxennsie OTtBeTwI1 Ha Bce
owiera npu [Ipu orBeTax Ha MPaKTUYECKHE JOTIOJTHUTEIbHBIC
JIOTIOJTHATEIBbHBIX JOTIOJTHUTEIbHBIE | 3aJaHus PEIICHbI C BOIIPOCHI.
HaBO/ISIIUX BOMPOCAX BOIPOCHI OBLIO HEOOIBIINMH
IpenojaBaTes. JIOTIYILIIEHO MHOI'O HETOYHOCTSAMH.
HETOYHOCTEH. OTtBetun Ha
OOJIBIITMHCTBO
JIOTIOJTHUTEITbHBIX
BOIIPOCOB.
He moxet BrIOpaTh HcneiTeiBaeT bes 3arpynHennii [Ipumensier
METOAUKY 3aTpyAHEHUS 10 BbIOMpaeT TEOPETHUYECKUE 3HAHUS
BBIITOJIHEHUS BBIOOPY METOJUKU CTaHJApTHYIO JUTSL BBIOOpa METOIUKH
3a/laHUuM. BBITIOJIHEHUS METOAUKY BBIIIOJIHEHHUS 3aJaHU M.
Jomyckaet rpyOsie 3a/1aHUM. BBIIIOJIHEHUS He nomyckaet ommbox
OLIMOKYU TpU JlomyckaeT omuoku 3a/1aHMi. [P BBINOJHEHUU
BBIITOJIHEHU U npu BoeimonHeHun | Jlomyckaet omuoKku 3a/1aHUi.
3a/laHui, 3a/1aHH, IIPU BBINOJIHEHUU CamocrosiTensHO
HapylIaKIINe JOTUKY | HapylIeHUs JIOTUKU 3a/laHui, He aHAIU3UPYET
pelieHus 3a1ay. penieHus 3aay. Hapylarouue pe3ynbTaThl
BIIA/ICHHE Henaer HcnbiTeiBaeT JIOTUKY PEIICHUs] | BBINOJHEHUS 3a1aHUM.
HABBIKAMHU HEKOPPEKTHBIE 3aTPYIHEHHUS C 3a1a4 I'pamotHO
BBIBOJIBL. dbopmynupoBanueM | Jlenaetr KOppeKkTHbIE | OOOCHOBBIBAET XOJ
He moxer KOPPEKTHBIX BBIBOJIBI 110 pelIeHus 3a1a4.
000CHOBATh BBIBOJIOB. pe3yibTaTam
ITOPUTM UcnbiTeiBaeT pelIeHns 3a1auH.
BBIITOJIHECHUS 3arpyaHeHus npu | OOGOCHOBBIBAET X0
3aaHuM. 000CHOBaHUU pereHus 3anay 6e3
anropuTMa 3aTpyAHECHUMN.
BBITIOJIHCHHS
3a/IaHHM.

OneHka no JUCHUILIMHE 3aBUCUT OT YPOBHSI C(DOPMHUPOBAHHOCTH KOMIETEHIINN, 3aKPEIUIEHHBIX 3a
JTUCIUIUIMHOM, U TIPeCTaBIIAeT co00M cpeHee apu(METUUECKOE OT BHICTABJICHHBIX OLEHOK 110 OTIEJIbHBIM

pe3yabTaTaM oOydeHus (3HaHUS, YMEHUS, BIaJCHIUE HABBIKAMU).

Or1eHKa «OTJIMYHO»/ «3a4TEHOY BBICTABIISIETCS, €CJIH CpeHee apuPMETHISCKOE HAXOIUTCS B
uHrepBaie ot 4,5 1o 5,0.

O1eHKa «XOpOLIO»/«3a4TEHO)» BBICTABIIAETCS, €CIIU CpeaHee apu(PMETHUECKOE HAXOIUTCS B
uHTEepBaie ot 3,5 no 4,4.

Or1eHKa «yIOBIIETBOPUTEIHHOY/ «3aUTEHOY» BBICTABIIICTCS, €CITU CpeiHEe apu(MeTHIeCcKoe
HaXOJUTCA B MHTEpBaJe OT 2,5 1o 3,4.

OneHka «Hey/10BIETBOPUTENIbHOY/ «HE 3a4TE€HO)» BBICTABIISETCS, €CIIU CpeHee apupMeTHIecKoe
HaxoauTcs B uHTepBaie ot 0 1o 2,4.



8. YueOHO-MeTOAMYeCKOE U MATEPUATBHO-TEXHUYECKO0E o0ecneyeHne TUCIUILIMHBI (MOTYJIs)
8.1. IlepeueHb OCHOBHOM U JIOTIOJHUTEILHON JINTEPATYPbI, HEOOXOAUMOM I OCBOCHUS JUCLIUTUINHBI

(Moyist)
. KonuuectBo
No ABTOp, Ha3BaHUE, MECTO U3JaHUs, U3/1aTeIbCTBO, IO/ U3AaHUS YUeOHOU 1
n/m y4eOHO-METOIMYECKOM JTUTEPaTyPhI PK3CMILIADOB/SICKTD
oHHbIH agpec Ib6C
OcHoBHas JIuTEpPaTYpa
Crapony6uesa I'. I1., Xamenko A. A., Kypc nekuuit o puszmuke. Mexanuka,

1 |Monexynspras bu3MKa, TePMOANHAMUKA. DICKTPHUCCTBO U MATHETH3M, https://www.iprbooks
CraBpomnosnb: CTaBpOnoJbCKUN rOCyIapCTBEHHbIN arpapHblii yHUBEPCUTET, hop.ru/76115.html
2017
lNonosun 1O. M., JIsmenko 0. I1., Xonoaunuu B. H., [Tonukapnos B. M.,

5 Oo6mas ¢pusuka. MonekyispHas Gu3nKa ¥ TepMOJUHAMHUKA. ATOMHas, http://www.iprbooksh
KBaHTOBasI U siiepHas pusnka. dusnka TBEpHOro Tena, TamOoB: TamOoBCKHiA op.ru/63881.html
rocyiapcTBeHHbIN TexHnyeckuili ynusepcurer, 9bC ACB, 2013
Npanos A. E., IBanoB C. A., Mexanuka. MonexkyisipHas pu3nka u

3 i 150
tepmoanHamuka, M.: Kaopyc, 2012

4 bensixoBa B. U., XKenynkosa E. A., Kykuna E. A., Jleontsesa 0. H., http://ntb.spbgasu.ru/
3anansoposa U. A., lamok T. A., ®usuka, CI16., 2007 elib/00008/
Crapony6nesa I'. I1., Xamenko A. A., Kypc nekuuit o pusuke. Mexanuka,

g |MonekymsipHas busnka, TepMOAMHAMUKA. DIIEKTPUYECTBO U MArHETH3M, http://www.iprbooksh
CraBpomnosnb: CTaBpOnoJbCKU TOCyIapCTBEHHBIN arpapHblii yHUBEPCUTET, op.ru/76115.html
2017

JonoJHuTeIbLHAS JUTEPATYpPa

1 Kuwm /1. Y., Maxpo W. I'., JIepur [I. U., ®usuka. Mexanuka. Kypc sexiuii ¢ https://e.lanbook.com
npuMepamu perrenus 3aaad, Cankr-IlerepOypr: Jlans, 2021 /book/163396

9 Kanamnukos H. I1., MypaseB-Cmuphos C. C., O6mmas ¢usuxa. COOpHHK https://e.lanbook.com
3aJJaHUi ¥ PYKOBOJICTBO K pemieHuto 3a1a4d, Cankr-IletepOypr: Jlans, 2020 /book/130574
Kuwm JI. Y., Konosanos H. II., JIesut JI. I/I.,VKOHOBaJ'IOB I1. H., ®usuxa. https://e.lanbook.com

3 | DnextpuuectBo u MarHeTH3M. Kypc nekuuii ¢ mpuMepamu pelieHus 3a1ad,

) /book/226466
Cankr-IlerepOypr: Jlans, 2022
Kocuos B. B., Cranxosa E. H., Bo6posckuii A. I1., JlabopaTopHbIit
MPAKTUKYM C UCIIOJIb30BaHUEM BUPTYAIbHBIX CTEHIOB M0 AUCIUIUIMHE ) .
4 | «Duzuka». Paznen «MonekynspHas ¢husznka U TepMoauHamMuka», CaHKT- tp:/Awww . iprbooksh
. N . - op.ru/17897.html
[TeTepOypr: Poccuiickuii rocy1apcTBEHHBIN THAPOMETEOPOTOTHIECKUI
yHHUBepcuteT, 2013
Kuwm J1. Y., Konosanos H. I1., Jlesur /1. 1., Konosanos I1. H., ®usuka. https://e.lanbook.com

5 |DnexkrpuduecTBo U MarHeTu3M. Kypc JIeKIuii ¢ mpuMepamMu perieHus 3a/1a4, /img/cover/book/1139
Cankr-IlerepOypr: Jlans, 2019 02.jpg
Hy6posckuii B. T'., Xapnamos I'. B., Mexanuka, TepMogHaAMUKA U

6 |MoveKynspHas ¢du3nka: COOpPHUK 3a7a4 U IPUMEPHI UX PEIICHUS, http://www.iprbooksh
Horocubupck: HoBocuOuMpckHii rocy1apCcTBEHHBINA TEXHUISCKUI op.ru/91733.html
yHuBepcurer, 2015

v Tpynos I'. M., O6mas ¢usuka. JlonogHUTEIbHbIE MaTepHAIIbl IS o5
camocTosiTenbHON paboThl, CaHkT-IletepOypr: Jlans, 2019
Cxasposa E. A., Cemkuna JI. 1., Ky3znenos C. U., Kypc JIEKLHH 110 buzuke. http://www.iprbooksh

8 | MounekymsipHas ¢pusuka. TepmoauHamuka, Tomck: ToMckuit

. op.ru/83966.html
MTOJINTEXHUYECKHUI yHUBepcuteT, 2017
Monyanos B. B., HyTI:IJmH B. A., ®uzuka. Meroauka pemeHui http://www.iprbooksh
1 [xoHTponbHBIX 3aaHui MO (PU3MKE 7S CTYACHTOB-3a04HHUKOB. Y.2, Camapa:

Camapckuii TocynapcTBeHHbIN TexHnueckuii yausepcutet, ObC ACB, 2016

op.ru/91131.html




OO6yuaromuecst u3 yrciia nHBaMIOB U Jiui] ¢ OB3 o0ecnieunBaroTCs me4aTHBIMU U (WITH)
JIEKTPOHHBIMU 00pa30BaTEeILHBIMK pecypcaMu B popMax, aJlaliTHPOBAHHBIX K OTPAHUYCHUSIM HX
3JI0POBBSI.

8.2. [lepeuens pecypcoB HHGOPMAITMOHHO-TEIIEKOMMYHUKAIIMOHHOM ceTh «THTEepHET», HEOOXOIUMBIX IS
OCBOCHUS AUCIUTUTUHBI (MOTYJIs)

HaumenoBanue pecypca cetu «MHTEpHET» DneKTpOHHBIN ajpec pecypca

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

BupryansHbie SKCIIEPUMEHTBI

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

8.3. [lepeueHb COBpeMEHHBIX MPOPECCHOHATBHBIX 0a3 JTaHHBIX U WH()OPMAIIMOHHBIX CIIPABOYHBIX CHCTEM

HaunmenoBanue DJIEKTPOHHBIN aapec pecypca

https://www.spbgasu.ru/Univer
Oo6pasoBarenbHble nHTEpHET-pecypebl CITIGIACY sitet/Biblioteka/Obrazovatelnye
_internet-resursy/

Kypnans! uznatenscrsa Sage. B HacTosiee Bpemsi 1OCTYIHBI CTaThH U3
320 »xypHasioB 1o 36 mpeIMeTHBIM pyOpHUKaM: T'yMaHUTapHBIE U
oOlIecTBeHHbIE HAYKU, HH(OPMATHKA, UH)XCHEPHBIC JUCIIUILIIUHBI,
9KOHOMHMKA, 3/I0pOBbE U 00pa30BaHHUE.

www.sagepublications.com

bubmmoteka no EcrectBennpM Haykam Poccuiickoit AkagemMun HayK

Wwww.ras.ru
(PAH)
EnuHbIi 55eKTPOHHBIN pecypc yueOHO-METOIUYECKOM TUTEpaTyphI

www.spbgasu.ru
CIIGIACY pog
Poccuiickas rocyapcTBeHHasi OnbanoTexa wWww.rsl.ru

®enepaiibHbI 00pa3oBarenbHbIN nopTal "EquHoe okHO JocTyna K

,, http://window.edu.ru
00pa30BaTeIbHbIM pecypcam

Hayunas s5ekTpoHHas

Hayunas snexktponnas 6ubnuorexa eLIBRARY.RU 6ucamorexa el IBRARY RU

DIIeKTPOHHO-0MONIMOTEYHAs cucTeMa nu3aareibersa "KoHCYIbTaHT .
p a Y https://www.studentlibrary.ru/

cTyneHra”

DJIeKTPOHHO-0MOIMOTeUHas cucTeMa u3nareibcrsa "IPRsmart” http://www.iprbookshop.ru/
DNeKTPOHHO-6MGTHOTeuHAs cucTeMa m3aTenberpa "FOPAUT" https://www.biblio-online.ru/
HuTepHeT-TpeHaxepsl B chepe 00pa3oBaHHs http://www.i-exam. ru
DJIEKTPOHHO-0MOIMOTEYHAs cucTeMa u3nareibcrsa "Jlanp" https://e.lanbook.com/
DnektpoHHas 6ubianoreka Mpouc 64 Ihl};[/)://ntb.spbgasu.ru/|rb|564r_p
Cucrema aucrannmonsoro ooyuenus CII6I'ACY Moodle https://moodle.spbgasu.ru/

8.4. [lepeuenb MHPOPMAIIMOHHBIX TEXHOJIOTUH, UCTIOIB3YEMbIX IPU OCYILECTBICHUH 00pa30BaTEIILHOTO
npolecca 1o AUCUUIUIMHE, BKIII0Yas IepedeHb JIMIEH3MOHHOTO U CBOOOIHO pacpOCTPaHIEMOT0
MIPOTrPaMMHOTO 00eCTIeUeHUs

Crnioco6 pacrpocTpaHeHus
HaumenoBanue (JTU1IEH3MOHHOE WITK CBOOOTHO
pacrmpocTpaHseMoe)

Horosop Ne /132009689201 ot

Microsoft Windows 10 Pro 18.12.2020r

8.5. MarepuanbHO-TEXHUYECKOE 00€CTIeUeHNE TUCIIUTUTAHBI
Caenenus 00 OCHAIIEHHOCTH Y4eOHBIX ayIMTOPUN U TOMEIICHH ISl CAMOCTOSITEIbHON pabOThI

HanmenoBanue yueOHBIX ayTUTOPUI U OcHamieHHOCTh 000PYAOBAaHUEM U TEXHHUYECKUMU
MTOMENICHUH JJII CAaMOCTOSITEIFHON paboThI cpencTBamMu OOy4CHHS




40. YueOHbIC ayTUTOPHUH IJIS IPOBEIACHUS
JIEKI[MOHHBIX 3aHATHH

VYueOHas ayIuTOpus Ui IPOBEICHUS 3aHATUI
JIEKIIMOHHOT'O TUIIA, KOMILJIEKT MYJIbTUMEAUINHOTO
00opynoBaHus (MIEPCOHATBHBINA KOMITBIOTED,
MYJBTUMEAUNHBIA TPOEKTOP, IKPaH, ayJUOCUCTEMA),
JI0CKa, 9KpaH, KOMIUIEKT yueOHOW MebenH,
nojaKiroueHue Kk komnbtoteproit cetu CIIOIACY,
BbIX0J B IHTEpHET

40. YueOHbIC ayAUTOPUH JJIS IPOBEIACHUS
MPAKTUYECKHUX 3aHATHH, TPYIIIOBBIX U
WHIUBUTYAJIbHBIX KOHCYJIBTAIMH, TEKYIIETO
KOHTPOJIS U TPOMEKYTOYHOU aTTeCTalluu

Kommiekt MynbTuMe TnitHOT0 000pyA0BaHUS
(mepcoHaIbHBIN KOMIIBIOTEP, MYJIbTUMEINITHBIN
IIPOEKTOP, IKPaH, ayAUOCUCTEMA), 1OCKA, KOMILIEKT
y4eOHOI MeOemnH, MOIKII0YEHNE K KOMITBIOTEPHOM
cetu CII6GI'ACY, Beixon B MHTEpHET

40. YyeOHble ayqUTOPUU JIJIsl IPOBEICHUS
71a00paTOpHBIX PaboT

nabopatopus oO1iel 1 CTpPOUTENbHON HU3UKU
2-5 KpacHoapmelickas yi. 1.4

Ayn. 318

Onpenenenne o0bemMa HUIUHAPA TPU TOMOLIT
IITAHTEHIUPKYJIS (IITAaHTEHIUPKYJIh); Y CTaHOBKA IS
WCCIIeIOBaHMs 3aBUCUMOCTH Nepuoa Kojaebanui
MaTeMaTHYeCKOro MasiTHUKa OT €ro JJIMHBI U
ofpezieNieHue YCKOPEHUS CBOOOIHOTO MaCHHUS:
MasiTHUK

YcTaHoBKa /715 MCCIIE0OBAHUS 3aBUCHMOCTH Tepro/ia
KoJje0aHui MaTeMaTUYECKOTO MasiTHUKA OT €ro JAJTHMHBI
U oTpefieNieHUue YCKOPEHHUs CBOOOIHOIO MaJACHHUS,;
YcTaHoBKa /715 ONIpeieTICHUs] YCKOPEHUS CBOOOTHOTO
MaJeHus 110 TepUoay KoJieOaHU MaTeMaTH4eCKOTro
MasiTHUKA; Y CTAaHOBKA JJISl 3y4eHUsl (PU3MIECKOTo
MasiTHUKA; Y CTAaHOBKA JJISl ONIpEeIeTICHUs] MOMEHTA
WHEPIMH TeNa M0 MEePUOy KPYTHIbHBIX KOJIeOaHUH:
YcTaHoBKa 715 ONpeieTICHUs] MOMEHTA HHEPIIUU
napajuiesienune1a MeToI0M KPYTHIIbHBIX KoJeOaHui:
YcTaHoBKa 1715 ONpeieTICHUs] MOMEHTA HHEPIIUU
JIUCKA TI0 TIEPHOY KPYTUIIBHBIX KOJICOaHHIA.
YcTaHoBKa 17151 U3y4€HUSI OCHOBHOTO YPaBHEHHUS
JTUHAMHKHU BPAIaTeIbHOTO JIBIXKEHUS C TIOMOIIBIO
MasTHuka O0epOeka

VYcraHoBKa i1 onpeiesIeHUsI MOMEHTa UHEPIUU
MasiTHUKa MakcBesuia. Y CTaHOBKa sl ONPeIeICHUS
Kkoa(duleHTa BOCCTAHOBIEHUSI CKOPOCTH MPHU
yOpyrom yaape. Y CTaHOBKa JJisl ONpeIeIeHUs
Koa(¢duLIeHTa BOCCTAHOBIIEHUSI CKOPOCTH NPU
YIOPYrom yaape. Y CTaHOBKaA IS OTIPEIeTICHUS
TEPMUYECKOTO KOd(PUuIneHTa JaBiIeHUS ra3a mpu
TTOMOIIIA Ta30BOT'O0 TEPMOMETPA.

VYcraHoBKa i1 ONIpeIeTICHUs TOBEPXHOCTHOTO
HaTsDKEHUSI METOJIOM OTphIBa KoJibIla (MeTo a0 Hym).
VYcTaHoBka 715 onpenenaeHus ko3 uimenTta BI3KocTu
JKUIKOCTH MeTogoM CTokca». Y CcTaHOBKA I
onpeneneHus KodhPuimeHTa BI3KOCTH, TITHHBI
cB0OOHOrO Ipobera 1 3PPEeKTUBHOTO TUaMeTpa
MOJICKYJIBI Ta3a. Y CTaHOBKA JUIsl OTIPEICIICHHS
Kod(pdurmenTa BI3KOCTH BO3/TyXa KaUJUIIPHBIM
METOZOM. Y CTaHOBKA JIJIsi U3MEPEHHS YHUBEPCATbHON
ra30BOM MOCTOSTHHOM. Y CTaHOBKA JJI ONPEICTIECHUS
OTHOIIEHU TEIIOEMKOCTEN BO3yXa. Y CTAHOBKA JJIsl
ompe/ieJIeHUs] OTHOIIIEHHUS TEIJIOEMKOCTEH BO3TyXa.
Becwt mabopaTtopHbie 25ekTpoHHbIE. Bech
nabopartopusie 1100




40. YueOHbIC ayTUTOPHUH IJIS POBEIACHUS
71a00paTOPHBIX pabOT

nabopaTopus O0IIeH 1 CTPOUTEIBHON (PU3UKH
2-s1 Kpacnoapmetickas yi. n1.4

Ayn. 316

YcTaHoBKa ISl UCCIIE0OBAaHUS 3aBUCUMOCTH
MOIITHOCTH, BBIJICJIIEMOM B IIeTIH MTOCTOSTHHOTO TOKA, U
Kod((UIIMeHTa MOJIE3HOTO JEHCTBUS HICTOYHHUKA OT
CHJIBI TOKA U OT BHEITHETO CONPOTUBJICHUS. Y CTAHOBKA
JUISL UCCIIEIOBAaHMS XapaKTePUCTHK UCTOYHHUKA
MOCTOSTHHOTO TOKA. Y CTaHOBKA JUJIsl U3Y4EHUS pabOTHI
MOJTYITPOBOTHUKOBOTO BRINIPSIMHUTENS Y CTAHOBKA JIJIST
u3ydeHus p-N mepexonaa Y CTaHOBKA I U3YUEHUS
B3aMMOMHIYKIHHU. Y CTAHOBKA JJISl ONIPEIeTICHHS
WHAYKTUBHOCTH KaTYIIKA METOJIOM PE30HAHCA B
Kosie0aTeIbHOM KOHTYpE. Y CTaHOBKA JUIS U3Y4EHUS
MarHUTHOTO TIOJISI COJICHOMAA C TIOMOIIBIO 1aTYNKA
XOJUIA».

YcTanoBKa 71 ONpeAeTIeHHUs YASIBbHOTO 3apsiaa
9JIEKTPOHA METOJIOM MarHeTpoHa. Y CTaHOBKa IS
OLIEHKH YIETBHOTO 3apsi/ia 3JEKTPOHA METOOM
MarHeTpoHay». Y CTaHOBKa JJIsl ONPEe/IeTICHHS
TOPU30HTAIIBHO ¥ COCTABIIAIOIIEH HANPS)KEHHOCTH
MarHUTHOTO TIOJISI 3eMJTH TIPH TIOMOIIIH
TaHT€HCTAIbBAHOMETPA. Y CTAHOBKA IS
WCCIIEIOBAaHMSI MATHUTHOTO T0JIst 3emiu. BonbTmeTp
B7-27A

Bonbrmerp B7-27A Boast™merp B7-27A/1.
N3smepurens curnanos BU

40. JTabopaTopusi oO111eH U CTPOUTENBHON PU3UKU
2-s KpacHoapmeiickas yi1. 1.4
Ayn. 316/1

YcTaHoBKa 11 UCClleIoBaHUS TU(PAKIMK CBETa Ha
IPSIMOYTOJIBHOM 1eNu. Y CTaHOBKA /711 U3y4YEeHUs
CIIEKTPAJIBHOTO COCTaBa HEOHOBO- TEITMEBBIX
HCTOYHHMKOB, HCIIOJIb3YEMbIX B CBETOTEXHHKE.
YcraHoBKa 111 ONpeAesIeHUs TOCTOSIHHOM B 3aKOHE
Credana- bonpiiMaHa npy HOMOIIY ONTHYECKOTO
MUpOMeTpa. Y CTaHOBKA JUIsSl U3YYEHUS JIa3€PHOTO
U3Iy4YeHUs. Y CTaHOBKA Ui U3yUEHHS
TU(PPaKIIMOHHON peleTKH. Y CTaHOBKa JUIs
OTIpeJIeJIeHUs! ITTMHbBI CBETOBOM BOJIHBI P MTOMOIIN
kosell HproToHa. YcTaHoBKa JUIsl ONpeAeeHNs JIIMHbBI
CBETOBOM BOJIHBI IPU MOMOIIHU TU(PAKIIMOHHOMN
peleTKy. Y CTaHOBKa /ISl ONpeAeTIeHUS
KOHIIEHTPALIMU pacTBOPA caxapa Mo BPAILCHUIO
IUTOCKOCTH MOJIPU3AIMU. Y CTAHOBKA IS U3YyUSHUS
MHTEHCUBHOCTH CBETA, ITPOIIE/IIEro Yepes
MOJISIPOU/IBI. Y CTaHOBKA ISl UCCIIEOBAHUS CIIEKTPOB
MIOTJIOIIEHUS U IPOIYCKaHUs. Y CTaHOBKA JUIs
OTpeJIeNIeHUs! TTMHHOBOJIHOBOM I'PaHMIIbI CIIEKTpPa
MIOTJIOIIEHUS U BIYUCIIEHHE ocTostHHOM [Tnanka.
YcranoBKa 115l U3y4eHus: a0COIIOTHO YEPHOTO Tea.
VYcraHoBKa ISl U3ydeHust BHeIHero GoTtorddexra

40. TTomemieHust U1 CaMOCTOSATENBHOM PabOThI

[Tomerienue a1 caMOCTOSTENHHON pabOTHI
(unTanbHbIN 3211 Oubnuoreku, aya. 217): [1K-23 mr., B
T.9. 1 .- TIK mmst murg ¢ OB3 (cuctemubiii 010K,
MOHHTOP, KJIABHATYPa, MBIIIIb) C TIOKITIOYCHHEM K
cetn «HTEpHET» N 0OECTICUCHUEM JOCTYIIA B
AJIEKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTEIBHYIO
cpeny CIIOI'ACY.

I10O Microsoft Windows 10,

Jlis naBanuaoB u i ¢ OB3 obecrieynBaroTCs CieliMaibHbIE YCIOBUS IS IOTyYeHUS
00pa30BaHus B COOTBETCTBUU C TPEOOBAHUSAMHU HOPMAaTHUBHO-TIPABOBBIX JOKYMEHTOB.
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