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1. Henau n 321241 0CBOEHUS IMCUMILTAHBI (MOIYJIs1)
LenstMu OCBOEHMSI TUCHUIUIUHBI SIBISIFOTCS: O3HAKOMJICHHE CTYIEHTOB C COBPEMEHHOM (hr3nuecKoit
KapTUHON MUpa, (GOPMUPOBAHUE y CTYIEHTOB €CTECTBEHHOHAYYHOI'O MUPOBO33PEHUS U COBPEMEHHOTO
(U3UYECKOTO MBIIIICHUS, 00yYCHHE TPAaMOTHOMY ITPUMEHEHHIO MOJ0KEeHUN (PyHIaMEeHTaIbHON (PU3HKH K
HAyYHOMY aHaJIM3y CUTYallui, C KOTOPBIMH CIIEHUAINCTY MPUAETCS CTAIKUBATHCS MTPU CO3JaHUH HOBBIX

TEXHOJIOTUH.

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

puOOpPOB.

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

HCCIICIOBAHMS;

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

¢buzuky;

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

* U3y4YCHHE UCTOPUU PA3BUTHUS HUBKKH.

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

KOI[ 1 HAMMCHOBAHUC
KOMIICTCHLIN

KOI[ 1 HAMMCHOBAHUC
HHAWKAaTOpa JOCTUKCHUA
KOMIICTCHIIN

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

OIIK-3 Cnocoben
IPUMEHSITh
COOTBETCTBYIOIIUN (HU3UKO
-MaTeMaTU4EeCKUI arapar,
METO/Ibl aHAJIN3a U
MOJIETUPOBaHUS,
TEOPETUYECKOI0 U
SKCIIEPUMEHTAIILHOTO
UCCJIEIOBaHMSI TIPU
pelieHun
poeCCHOHATIBHBIX 3a71a4

OIIK-3.2 JleMoHCTpUpYET
NOHMMaHUE (PU3HUECKUX
SBJICHUU U IPUMEHSIET 3aKOHBI
MEXaHUKH, TEPMOJNHAMUKH,
AJIEKTPUYECTBA U MAarHETU3Ma,
OTITUKHU

3HaeT
KOJIMUECTBEHHbBIE u KayeCTBEHHbIE
XapaKTepUCTUKU  (U3NYECKUX  SBJICHUH,
MPOIIECCOB U OOHEKTOB
ymeer

HCII0JIb30BaTh
KOJIMYECTBEHHbBIE
XapaKTEepUCTHKU 00bEKTa

BJajJeeT

METOJIaMU ONPEJENICHUs] KOJIWYECTBEHHBIX H
KAUECTBEHHBIX XapaKTEPUCTHK (PUINYECKOTO
nporecca

KaueCTBEHHbIE u
¢duznueckue

VK-1 Crnocoben
OCYIIIECTBIIATH TOKCK,
KPUTHYECKHH aHAIH3 U
CUHTE3 HHbOpMAaIUH,
IPUMEHSTh CUCTEMHBIN
MOJIX O/ IJIS PEIICHHUS
[TOCTaBJIEHHBIX 3a1a4

VK-1.1 OcymectBusier
CUCTEMHO-CTPYKTYPHBIH BEIOOD
WH(OPMAILIMOHHBIX PECYPCOB (B
TOM YHCIIe B IUPPOBOI cpejie)
JUTSI TIOMCKa UHGOpMAIUH B
COOTBETCTBHUH C MTOCTABICHHOM
3a7a4yen

3HaeT

MCTOYHUKHU ITOMCKa UHPOPMALIUU

ymeeT

HaXoJuUTh MH(OPMAIMI0O B HUCTOYHUKAX B
COOTBETCTBHUHU C ITOCTABJICHHOM 3a/1a4ei
BJajieeT

HaBBIKAMHU MIOUCKA MHGOPMALMOHHBIX
pecypcoB A orcka HHpopMauu

3. Yka3anue MecTa JUCHMILIMHBI (MOYJis) B CTPYKTYpe 00pa3oBaTe/IbHOI POrpaMMbl

JanHast tuciuIuiviHa (MOyib) BKIoueHa B biok «Jlucuumnuael, Moaynn» b1.0.12 ocHOBHOI
npodeccuonansHOM 006pazoBaTenbHO mporpammbl 13.03.01 TernmosHepreTuka u TEIIIOTEXHUKA U
OTHOCHUTCS K 00s13aTeJIbHOM YacT y4eOHOro IIIaHa.




JlucumrimHa OTHOCUTCS K 0a30BOM YacTH MaTEMaTHYECKOTO U €CTeCTBEHHO-HAYYHOTO Iukiaa. OHa
OCHOBBIBACTCS HA 3HAHUSAX, HABBIKAX U YMEHUSX, TPHOOPETEHHBIX B PE3Yy/IbTaTe OCBOCHUS (DU3UKHU
«0a30BbIil YPOBEHBY:!

Mexanuka

1. Kunematuka: MexaHHM4eCKO€E JIBH)KEHUE, ITyTh, IEpEMEIlIeHNE, CKOPOCTh, YCKOPEHHE.
PaBHOMEpHOE 1 paBHOIIEPEMEHHOE ABH)KEHUE.

2. Jlunamuxka: IlepBsiit 3akoH HeroToHa. MHepumaibHble cUCTeMbl 0TcueTa. BTopoii 3akoH
Hprorona, macca, cuna. Tpetuit 3akon HeroToHa. 3akOoH BCeMUpHOTO TsroteHus. 3akoH ['yka. Ummyibc.
3aKkoH coxpaHeHHs uMItysbca. Kunernueckasi 1 MoTeHIMAIbHAS SHEPTUs. 3aKOH COXPAHEHUSI SHEPTUU B
MexaHuke. Pabota, MOIIHOCTb.

MonekynsipHas ¢pusuka. TernoBble sSBICHUS.

1. OcHOBBI MOJIEKYJISIPHO-KMHETHYECKOM Teopur. OcHoBHOE ypaBHeHHEe MKT.

2. YpaBHEeHHE COCTOSIHUSA UACATBLHOTO raza. ['a30Bbie 3aKOHBI.

3. [lepBriii 3aK0H TepMoAHAMUKH. PaboTa mpu u3mMeHeHnn oobema raza. BHyTpeHHss1 SHeprus
ujeanpHoro rasa. [lpuMenenue nepBoro 3aKkoHa TEPMOJAMHAMUKH JIJ1s1 U30MIPOLIECCOB -
Annabatuyeckuii mporecc. CUIoBbie MalTuHbI, K.I1.J1. TEIJIOBOW MAaIlIMHBI.

4. I3MeHeHue arperaTHOro COCTOSIHHSI BEIlleCTBa (IUIaBjiIeHHe, TapooOpa3oBaHue, KOHICHCAIINS).

DIeKTpOoCcTaTHKA

1. Dnexrpuueckue 3apsaapl. 3aKOH ux coxpanenus. 3akoH Kynona. HanpsbkeHHOCTD
ANEKTPOCTATUUECKOTO MoJsl. CHIIOBBIE TUHUH 0. [IpyHIINIT CyTIepHo3UIMH MMOJIEH.

2. PaboTa 1o nepeMemnieHuio eKTPUIECKOro 3aps/a B anekTpuyeckoM nose. [lorenunan.
Pa3znocth noTeHIHMAIOB.

3. DnekrpoeMKocTh. KoHaeHCcaTOPBI. DIEKTPOEMKOCTD IIJIOCKOTO KOHIGHCATOpa. DHEPTHS
AJIEKTPUYECKOTO I0JIsI KOHJEHCaTopa.

3aKOHBI MOCTOSIHHOTO TOKA.

1. Cuna toka. ConpoTtusieHue. 3akon Oma Jij1sl ydyacTka IerH.

2. DnekTpoaBMKyIas cuia. 3akoH OMa i 3aMKHYTOM TSI,

3. Pabora u momHocTh ToKa. 3akoH J[xoyisa-JIeHna.

MarnuTtHOe noje. IJIeKTpO-MarHuTHAsE UHIYKIIHSL.

1. MarautHoe none. Uuaykuus Marautaoro nosst. Cuna Ammepa.

2. JIBmkeHue 3apspKeHHBIX 4acTUIl B MarHUTHOM Toste. Cuta JlopeHiia.

3. MarHutHbIM MOTOK. 3aKOH 3J€KTPOMarHUTHON HHAYKIMU. CaMOUHAYKIMS. DHEPIHUsl MarHUTHOTO
HOJIS.

MexaHn4eckue U 3JEeKTPOMArHUTHBIE KOJIeOaHMsI.

1. 'apmonnueckoe konedbanue. Maremarnueckuii MasiTHUK. [Ipy>KUHHBIN MasTHUK.

2. Bonnbl. YpaBHeHue BOJIHBL. J[JIMHA BOJHBI, 3BYKOBBIE BOJHBI.

3. KonebaTenbpHbIM KOHTYP. DJIEKTPOMAarHUTHBIE KOJIEOaHUsI, UX TIEPHOJI. DJIECKTPOMArHUTHBIC
BOJIHBI.

Orntuka.

1. 3aKOHBI OTpaXeHUs U TIpesioMyIeHus cBeTa. [loiHOe BHYTpeHHEE  OTpakeHHE CBETA.

2. JInnzel. [loctpoenne nzobpaxenus B tuH3ax. PopMyiia JIUH3BI.

3. Hucnepcus cseta. UuTepdepenius u nudpakius CBETOBBIX BOJH.

KBantoBas ¢usuka.

1. ®oroaddext. YpaBHenue DiiHmTeHa g potospdexra. @PoToHBL. DHEprus, Macca, UMIYJIbC
dboToHa.

2. CtpoeHue aTroma

Ne Kon n HanMeHoBaHue HHIUKATOpa
[Tocnenyromme TUCIUTIITAHBI
n/m JIOCTH>KEHHST KOMITETEHLIUN




[ToxroToBka K mporeaype 3amuThl | 3alUTa BBITYCKHON
KBATM(UKAIIMOHHON PabOTHI

VK-1.1, VK-1.2, YK-1.3, YK-1.4,
VK-1.5, VK-1.6, YK-2.1, YK-2.2,
VK-2.3, VK-2.4, YK-3.1, VK-3.2,
VK-3.3, VK-3.4, YK-3.5, VK-3.6,
VK-4.1, VK-4.2, YK-4.3, YK-4.4,
VK-5.1, VK-5.2, YK-5.3, VK-6.1,
VK-6.2, YK-6.3, YK-6.4, YK-6.5,
VK-7.1, VK-7.2, YK-7.3, YK-7.4,
VK-8.1, VK-8.2, YK-8.3, YK-8.4,
VK-9.1, VK-9.2, YK-9.3, YK-9.4,
VK-9.5, VK-10.1, VK-10.2, YK-10.3,
OIIK-1.1, OTTK-1.2, OITK-1.3, OTTK-
2.1, OTIK-2.2, OTIK-2.3, OTIK-3.1,
OI1K-3.2, OTTK-3.3, OITK-3.4, OITK-
3.5, OITK-4.1, OTTK-4.2, OTTK-4.3,
OIIK-4.4, OTIK-4.5, OTTK-4.6, OTTK-
4.7, OTIK-5.1, OTIK-5.2, OTIK-5.3,
OIIK-5.4, OTIK-5.5, OTTK-6.1, OTTK-
6.2, TIK-1.1, TIK-1.2, TIK-1.3, TIK-
1.4, TIK-2.1, TIK-2.2, TIK-2.3, TIK-
3.1, TIK-3.2, TIK-3.3, TIK(LD)-1.1, TIK
(ID)-1.2, TIK(ID)-1.3, TIK(LD)-1.4, TIK
(ID)-1.5, TIK(LT)-1.6

I'mpporasonnHamuka

OIIK-4.1, OIIK-4.2

HpI/IKHa)IHaH MCXaHHUKa

OIIK-5.1, OIIK-5.4

Al

TeOpeTI/I‘leCKaﬂ MCXaHHKa

OIIK-3.2

5 TexHuueckas TCpMOIUHAMHKA

OI1K-3.2, OIIK-4.3, OIIK-4.4, OIIK
45

6 | Dxonorus

YK-8.1

7 be3omacHOCTh KHU3HEAEITEIPHOCTH

VYK-8.1, YK-8.2, YK-8.3, YK-8.4

8 | TemmomaccooOmeH

OIIK-4.1, OIIK-4.3, OIIK-4.6, OIIK
-4.7

9 |DnekTpoauHaMUKa

OIIK-3.2, OIIK-6.1, OIIK-6.2

10 |DnexTpoTexHHKa U HIEKTPOHHUKA

OIIK-6.1, OIIK-6.2, OIIK-3.4, OIIK
-3.5

11 [HerpaaunuoHHsie 1 BO3OOHOBIISIEMbIE HCTOYHUKA SHEPTUH IIK-1.1, IIK-1.4
12 | CTOYHUKH ¥ CUCTEMBI TEIIOCHAOKEHUS IIK-1.1, IIK-1.2, TIK-1.3
13 |HarneraTtenau U TEIUIOBBIE JBUTATEIN IK-2.1, IIK-3.1

4. O0beM TUCHHUILUIMHBI (MOYJIfA) B 3a4€THBIX ¢IMHULAX C YKA3aHUEM KOJIMYECTBA aKaJeMHYeCKHUX
4acoB, BbIJIEJEHHbIX HA KOHTAKTHYI0 padoTy 00y4aliuxcs ¢ npenojaasareseM (10 BUaAaM y4eOHbIX

3aHATHH) M HA CAMOCTOSAITE/IbHYIO Pa00Ty 00y4YarOLIUXCS




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 KypCOBOU 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) 145 56 89
O01asi TPYA0eMKOCTb THCHHILIMHBI (MOIYJIsI)

yacel:| 288 108 180

3a4YeTHbIE eTHHHIIBI: 8 3 5




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

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

5.1. Tematuueckuit maH AUCUMIUIAHBI (MOYJIS)

KonTakTHast padoTa (110 yueOHBIM

3aHATHSIM), Yac. Kox
UHIUKATOP
% JIEKITUHA 113 JIP B a
Ne Pasnensl IUCHUTUTHHEL S 1t CP :;;(1;0’ JIOCTHUKEHU
8 U3 HUX U3 HUX U3 HUX ) a
Ha Ha Ha KOMIICTCHI]
BCEro T;Eﬁ;g BCEro T;igl:; BCETO 22351; nn
moaro- noaro- moaro-
TOBKY TOBKY TOBKY
1. |1 pa3nen. ®uznyeckrue OCHOBBI
MEXaHUKU
11 KunemaTuka mocrynareibHOTo 1] 2 9 9 6 12 VK-1.1
Y BpPalaTeJIbHOTO JIBH)KCHHS
19 JluHaMuKa OCTynaTeIbHOTO U 1] 2 9 9 6 12 VK-1.1
"' | BpamarenbHOTro ABMKEHUS ’
1.3. | PaGoTa, MOIIIHOCTb U SHEPTHUS. 1 2 2 2 6 12 VK-1.1
14 MexaHuKa BpamaTeaIbHOTO 1] 2 2 3 5 13 VK-1.1
JIBMOKCHUS TBEPAOTO TeJa.
1.5. | ®uzuka xonebaHu 1 BOJH. 1 2 2 1 6 11 VK-1.1
2. |2 paznen. MonekynspHas
¢$u3KKa U TepMOJUHAMUKA
21 OCHOBBI MOJIEKYJISIPHO- 1] 2 9 3 6 13 VK-1.1
" | kuneTnueckon Teopuun '
2.2. | OCHOBBI TEPMOTUHAMUKHU 1 2 2 2 6 12 VK-1.1
23 Craructuueckas pusuka. 1| 2 2 1 14 19 VK-1.1
SIBJIeHMS TIepeHoca.
3. |3 pazumen. Konrpons
dusnyeckre OCHOBEI
3.1. | Mexanuku. MonekynsipHas 1 4 YK-1.1
¢bu3KKa U TepMOJMHAMUKA
4. |4 paznmen. DaexkTpUYECTBO H
MarHeTU3M
DIIEeKTpOCTaTHKA.
4.1. [ DnexTpuueckoe mnojie B 2| 2 2 1 4 9 YK-1.1
BaKyyMe.
Onekrpocratuka. [IpoBoHHKH
4.2. | ¥ TUPJICKTPUKH B 2 2 2 VK-1.1
AICKTPUICCKOM TIOJIC.
N OIIK-3.2,
4.3. [TToCcTOSHHBIN TOK 2 2 2 2 7 13 VK-11
VK-1.1,
4.4. | MarauTHOe 10Jie B BaKyyMe. 2 2 2 2 6 12 OITK-3.2
JleficTBME€ MarHUTHOTO TOJIS Ha YK-1.1,
4.5. JBIKYIIMECS 3apsbl U TOKHU. 2 2 1 2 6 11 OIIK-3.2
46 MaruuTtHrle cBolicTBa 2 2 6 8 VK-1.1
BEIIECTBA.
VK-1.1,
4.7. | DnexTpoMarnuTHas UHAyKIUS | 2 2 1 6 9 OITK-3.2




OcHoBbI Teopun MakcBeria
4.8. P 2| 2 6 | 8 | VvK-11
JUTSI SJICKTPOMArHUTHOTO TTOJISI
5. |5 pazmen. BonHoBas onrtuka
YK-1.1
5.1. |UuTepdepentus cBeta 2| 2 1 1 6 10 o
pdep OIK-3.2
5.2. | Audpakuus cBera 2| 2 1 1 6 10 YVK-1.1
5.3. |[Honspuzanus ceeta 2 2 1 2 6 11 VYK-1.1
6. |6 paznmen. DnemeHTsI
KBaHTOBOI (PM3UKU aTOMOB U
MOJICKYII
TerioBoe U3Iy4YEHHE U €ETO
6.1. i 2| 2 1 2 6 | 11 | VK-11
3aKOHBI
KBanToBas npupoaa
6.2, pap 2| 2 2 6 | 10 | vK-11
W3JIY4YCHMUSI.
[TnanerapHast Moaenb aToMa
6.3. P A 2| 2 2 2 6 | 12 | VK11
bopa-Pesepdopna
DJIEeMEHThI KBAaHTOBOM
6.4. | MexaHUKH. YpaBHCHHUE 2| 2 6 8 YK-1.1
[[Ipenunrepa
6.5. | DnemMeHTsI siaepHOl HU3NKH 2| 2 1 6 9 YK-1.1
7. |7 paznen. Koutpomns
YK-1.1
7.1. | Dx3ameH. 2 27 o
OIlK-3.2
5.1. Jlexuun
Ne | HaumeHnoBanue pazzaena .
. HaumenoBanue u kpaTkoe coaep:kaHue JIEKIUi
pasn Y TEMBI JIEKIUI
KunemaTuka noctymnaresbHOr0 | BPAIIaTEIbHOTO JABUKCHUS
[Tpeamet kunematuku. Cucremsl orcuéra. CriocoObl 3a/1aHUsT IBHKCHUS
Kunemarnka MaTepuatbHON Touku. CpeTHIe, MTHOBEHHBIE CKOPOCTH U YCKOPEHHUS.
1 HOCTYMATCILHOTO M | HopmansHoe 1 TaHreHIManbHoe yekopenus. Kiaccudukanus qBuKkeHni
BpaIlaTCIbHOTO MaTtepuanbHoi Touk. Kunematuka abcomoTHo TBEpaOro Tena. CBasb
ABHKCHUA MEK/Ty JIMHEHHBIMU ¥ YTJIOBBIMH XapaKTEPUCTUKAMU TENA TIPU €T0
BpaIlCHUH.
JlnHamuKa MOCTYNaTeIbHOTO U BPAIlaTeIbHOTO JBUKCHUS
OcHOBHOE ypaBHEHUE TUHAMUKH MTOCTYNATENbHOTO JBHKEHUS.
Aunamnka [TpeoOpazoBanus ["anunes. MexaHMueCKUit MPUHIUIT OTHOCUTEIHHOCTH.
2 MOCTYHATCIBHOTO M | Cyrerema MaTepuanbHEIX TOYEK. 3aKOH COXPAHEHHUS UMMy bca. LleHTp
BpallaTeILHOro Macc. YpaBHEHUE ABMKEHUS LIEHTpa Macc. [[BrkeHue Tena nepeMeHHoM
ABIOKCHHA Macchl. ['paBuTarionHoe mnosie 3emiu. J[BikeHue Tel B TPaBUTAIMOHHOM
nosie 3emnn. HeBecomocts. Cuna TpeHUs U yIpyroctu
PaboTa, MOIITHOCTH ¥ HEPTHSI.
Pabota nocrosiHHOMN 1 epeMeHHOM cuibl. MomtHocTs. Kunetnueckas
PaG sHeprus. Teopema 00 N3MEHEHNN KUHETUYECKOW SHEPTHH.
3 aboTa, MOIHOCTE U | K oycepBaTHBHBIC M HEKOHCEPBATHBHBIE CHITBL. [1OTEHIMANIBHAS SHEPTHS.
SHCPIHA. CBs13b MEXy CWIION M DHEPTUEN MOTEHIMAIbHOro nois. [IpumMepsr
HAXO0XKJICHUS MOTEHIINATHLHON YHEPTUH.
3aK0H COXpaHEHHUsI MEXaHWYECKON YHEPTHUH.
MexaHuka MexaHuka BpalaTeIbHOTO ABMKEHUS TBEPAOTO Tea.
4 BPAIIATEIEHOTO JlnHaMuKa OCTYNaTeIbHOTO ABUKEHUS TBEPAOTO Tena. MOMEHT
JBIKEHHs TBepAoro | AMITyJIbCa. MowmeHT cunbl. OCHOBHOE YpaBHEHUE TMHAMUKHU
Tena. BpAaILlaTEIbHOTO ABM)KECHUS




OTHOCHUTEJIbHO TOYKH. 3aKOH COXPAaHEHUS MOMEHTA UMITyJibca. MOMEHT
unepuuu. Teopema [l teiinepa. [TpaBuno agautuBHOCTH. OCHOBHOE
YpaBHEHUE JUHAMHUKH BPAIATEIbHOTO IBUKEHUS OTHOCUTEIIHHO
HEenoABMXKHOM ocu. Pacuér momenToB nnepunu. Kunernueckas sHeprus
Bpalaroerocs reia. Pabora cuibl npu BpaiieHu# Tel

dusuka kojaebaHuil U
BOJIH.

®uszuka kojaebaHuil U BOJIH

CBo0Oo1HbIE TapMOHUYECKHE KOJIEOaHUs U UX XapakTepucTuku. CloxeHue
OJINHAKOBO HANpPaBJICHHBIX U B3aMMHOIEPIICHIUKYISIPHBIX
rapMoHnueckux konebanuii. luddepenunansHoe ypaBHeHue
rapMOHHYECKHUX KOJIeOaHUH U ero pelieHnue. DHEeprusi TapMOHUYECKUX
kosebanuii. [Ipoctrbie konebareabHble CUCTEMBI (IPY>KUHHBIH,
MaTeMaTUYECKUN ¥ PU3NYECKUA MasITHUKH). 3aTyXaloue
rapMoHunueckue kosnedanus. Koaddunuent 3aryxanus u
norapupMUUECKUN JEKPEMEHT 3aTyXaHus. BeIHYXI€HHbIE KoJIeOaHMUsl.
Pe3onanc. PacnpocTpanenue konebanuii B ynpyroi cpene. Y paBHeHHE
IIJIOCKOM BOJIHBI. BosiHOBOE ypaBHeHHe. BoOJIHOBOM MepeHOC SHEPTUU U
€ro XapaKTEePUCTUKH: MOTOK, MJIOTHOCTh MTOTOKA, MHTEHCUBHOCTh. dDa3oBas
U TPYIIIOBasi CKOpOocTH BOJIH. UHTepdepentus ynpyrux BoiH. Crosdne
BOJIHBI.

OCHOBBI MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUH

OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON TEOPHUH.

CrarucTrudeckuil ¥ TepMOJUHAMUYECKUM METOIbI HcceoBaHus. Macca u
pasmep mousiekyn. TepmoanHaMuueckas cucteMa. Temmneparypa.
Wneanprbiii ra3. 3akon boins-MapuotTa. 3akon I'eit-JIroccaka, 3aKkoH
[Tapns. 3akon ABorajapo. YpaBHEHHUE COCTOSIHUS UACATBHOIO rasa.
OCHOBHOE ypaBHEHHE MOJICKYJISIPHO-KUHETHICCKON TCOPUH HICTHHBIX
ra3oB. CpeqHss KBapaTH4HAsi CKOPOCTh MOJIEKYJI HICAIHHOTO T'a3a. 3aKOH
BonbpiiMana o paBHOMEpHOM paclpeIe]ICHUU YHEPTUU 10 CTETICHIM
cBO0O/IBI (3aKOH paBHOpacHpeaeneHus). 3akoH /lanprona. YpaBaenue Ban
-nep-Baansca

OCHOBBI
TEPMOIUHAMUKHU

OCHOBBI TEPMOIUHAMUKH

Buytpennss sneprus. Pabota uyieanbHOro rasa npu u3MeHeHUuu o0bEMa.
Pabota raza B uzomnporeccax. [lepBoe Hauano TepMOIUHAMUKH.
[TpumeHeHre nepBoro Havyajga TEPMOJIMHAMUKH K U30IIPOLIECCaM.
Temnoémkocts. AnnadbaTudeckuil npouecc, ypaBHeHUE, KO3 GUIIHEHT
ITyaccona. Kpyrosoii npouecc (umxin). KI1/] nuxna. Bropoe nauano
TepMoauHamMuKu. [loHaTHe 06 06paTUMBIX U HEOOPATUMBIX MpOLECccax.
Huxn Kapro. KITJI nuxima Kapuo. Hepasenctso Knaysuyca. DuTpomnus.
M3MeHeHne YHTPOITUH TP U30TPOIIeccax ¢ HASATbHBIM Ta3oM. T-S-
nuarpamma. JlokaszarenbctBo TeopeMbl KapHo. TepmonnHamuyeckas
BEPOATHOCTb COCTOSIHUS CUCTEMBI (CTaTHCTUYECKHi Bec). TpeTbe Hauano
TepMoanHaMuKH. Teopema HepHcra.

Craructudeckas
¢buzuka. SIBnenus
nepeHoca.

Craructudeckas pusuka. SIBneHus nepeHoca.

OyHKIHUS pacnpeesieHrus MOJIEKYII 1o CKopocTaM. Pacnipenenenue
MakcBemia. XapakTepHbIe CKOPOCTH MOJIEKYJ. DKCIEPUMEHT IO MPOBEPKE
pacnpenenenus Makcsesuia. Pacnipenenenue MojieKys o KOOpAUHaTaM.
Pacnpenenenne Makcpemia — boneumana.  M3orepmbl Ban-nep-Baansca.
Dddext xoymns-Tomcona. SApnenus nepenoca. Auddysus B razax.
TermmonpoBoAHOCTE ra3oB. BsA3KOCTh.
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DJNIEKTPOCTaTHKA.
DIEKTpUYECKOe MOoJe B
BaKyyMe.

DJIEKTPOCTATUKA. DIIEKTPUUYECKOE TOJIE B BAKyyMe.

DIIeKTPUUECKHH 3apsi U €T0 CBOMCTBA. 3aKOH COXPAaHECHHS
AIIEKTPHUYECKOTO 3apsiia. B3anmMoaencTBUE AIEKTPUIECKUX 3apsIoB B
BakyyMme. 3akoH Kymnona. DnektpocraTudeckoe nose. HampsixkeHHOCTh
noJisi. CUJIOBBIE IMHUY JIEKTpHUeckoro noist. ['paduueckoe




MIpEACTABICHHE dJIEKTpOCcTaTHUecKuX nojei. IloTok BekTopa
HaIpPSKEHHOCTH U MHAYKIIMH 3JIEKTpOCTaTH4ecKoro nojsi. Teopema
Octporpaackoro-I'aycca. PaboTa cun moms mpu nepeMenieHun 3apsa.
Hupkyisamus Bexkropa E. [lorenunan. [loreHnman nosst CucTeMsl
TOYEUHBIX 3apsA0B. CBsA3b MEXKAY HAPSHKEHHOCTHIO JIEKTPUUECKOTO MOJIS
Y TIOTEHIIMAJIOM. DKBUITOTEHIIMAIbHbIE TOBepXHOCTH. Pacuer
AJIEKTPOCTATUYECKOTO TMOJIsI, CO3IaHHOTO 3apsHKEHHOW HUTBHIO (TIPUHLIUIL
cynepnosuiun). [Ipumenenne reopemsl Octporpajckoro-I'aycca k
pacyéry noiist
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DIIeKTPOCTaTHKA.
[TpoBogHUKHU U
JIUAJICKTPUKHU B

AIEKTPUUYECKOM TI0JIE.

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

IToCTOSHHBIN JIEKTPUUYECKUIN TOK

DJIEKTPUUYECKUI TOK, CHJIa U IUNIOTHOCTh TOKa. 3aKoH OMma i
OJIHOPOJIHOTO ydacTka 1ienu. ConmpoTHUBIICHHE U TPOBOJIUMOCTh
MIPOBOJIHUKA. 3aBUCUMOCTb COITPOTUBJICHHSI IIPOBOAHUKA OT TEMIIEPATYPHI.
CBepxmnpoBoauMocTh. 3akoH OMa B quddepennuanbaon Gopme. Padora u
MOIITHOCTH TOKa. 3akoH JIxoyms — Jlenna. TertoBoe neiicTBHE TOKA.
Croponnue cwibl. Hanpspkenne u anexkrpoasmxkymas cuia (3C). 3akon
OmMa Jy1st HEOJTHOPOTHOTO yYacTKa e B MHTETPaIbHOM U
muddepernmansHoi hopme (0000meHHbIH 3akoH Oma). Llenu ¢
HMCTOYHHMKOM TOKa. Pa3BeTBieHHbIe LienH, paBuia Kupxroda. BeiBoj
OCHOBHBIX 3aKOHOB 3JIEKTPUUYECKOT'O TOKA B KIIACCHUECKOU TEOPUH
AJIIEKTPONPOBOAHOCTHA METAJIOB.
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MaruutHoe noJie B
BAKyyMe.

MaruutHoe 1noJie B BaKyyMe.

MaruutHoe noJie U ero XxapakTepucTuku. 3akoH buo-Casapa-Jlannaca u
€ro NPUMEHEHHUE K pacuyeTy MarHUTHOTO Nojisi. MarHutHoe mnoJjie
JBUOKyIIErocs 3apaaa. L{upkymsauus Bekropa B ~ MarautHOro moss s
BakyyMe. MarHuTHbI€ MOJIsI coleHonIa U Topouaa. [Iotok BekTopa
MarHuTHOM uHIyKIUU. Teopema ["aycca mist monst B -
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JleiicTBE MAarHUTHOTO
MOJISI Ha JIBUXKYITUECS
3apsbl U TOKU.

JleiicTBre MAarHUTHOTO TIOJIST HA IBFDKYIIAECS 3apsiabl U TOKH

3akon Amrmepa. BzanmoselicTBre mapayuiebHbIX TOKOB. [leficTBre
MarHUTHOTO TIOJIA Ha ABWXKYyImuiics 3apsa. Cuna Jlopenma. [[Bmkenne
3apsHKEHHBIX YaCTHUI] B MATHUTHOM TIOJIe. Y CKOPUTEIHN 3apSKEHHBIX
yactull. pdext Xomnna. PaboTa mo nepeMerieHnio MpoBOIHUKA U
KOHTYpa ¢ TOKOM B MAaTHUTHOM IIOJIE.
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MarauTtHsle cBOMCTBaA
BEIIECTBA.

MarHuTHbIE CBOMCTBA BELIECTBA.

MaruauTtHoe 1noJje U ero xapakrepuctuku. 3akoH buo-Casapa-Jlannaca u
€ro NpUMEHEHHUE K pacyeTy MarHUTHOTO NOJs. MarHuTHoe nose
ABWKyLIErocs 3apsiaa. [lupkynsiuus Bektopa B ~ MarHuTHOTO mosist B
BakyyMme. MarHutHele noss cosienonaa u Topousa. [lotok Bektopa
MarHuTHOM uHayKnuu. Teopema [aycca mis mons B ™.
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DIeKTpOMarHuTHas
WHTYKITHS

ONeKTpOMarHuTHAsE UHIYKIIHSL.

Onbitel @apazes. SABneHus 3IeKTPOMarHUTHOW UHAYKIUU. [TpaBuio
Jlenna. 3axon ®apanes. Bpauenue paMku B MarHUTHOM 1ojie. Buxpeseie
TOKU (TokU Dyko). UHIyKTUBHOCTH KOHTYpa. Camounykius. Toku npu
pa3MbIKaHUU M 3aMBIKAaHHUHM LIeNH. B3anMHas nHAyKIus.
Tpanchopmatopsl. DHEPTUs MAarHUTHOTO TIOJIS
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OcHOBBI TEOPHH
MakcBeima s
AIEKTPOMArHUTHOTO
OJIS

OcHoBbI TeoprH MakcBesia Ui 3JIeKTPOMarHuTHOTO 10JIs

Buxpesoe anekrpuueckoe nosue. Tok cmenienus. YpaBHeHust MakcBeia
JUIS DJIEKTPOMArHUTHOTO 10JIsE B MHTErpasibHOM hopme. CBolcTBa
BEKTOPHBIX MoJiel. Y paBHeHUs: MakcBeia sl 3JIeKTPOMAarHUTHOTO TOJIS
B tuddepenunanshoii popme. AuddepeHnmanbHoe ypaBHEeHHE




AJIEKTPOMATHUTHOMN BOJIHBI. DHEPIUsl U UMITYJIbC 3JE€KTPOMArHUTHOU
BOJIHBI.
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WnTepdepennus creta

WuTepdepenmus crera

[Tpenmet BomHOBOM ontuku. HTepdepenius cBeta. KorepeHTHbIE U
MOHOXPOMAaTHYECKHE BOJIHBI. Y CJIOBHE MAaKCUMyMa U MUHUMYMa
unTepdepenmu. Onrudeckas pa3HOCTh X012 BOJIH. MeTo bl HAOIII0IeHUS
unTepdepenmn. MaTEepdepeHius B TOHKUX TuieHKax. MaTepdepenmus Ha
kiuHe. Kombiia HetoToHa. [IpuMenenus siBjeHusi HHTEPPEPEHIIUN CBETA.
Hurtepdepomerp Kamena. Uatepdepomerp Panes. Matepdhepomerp
®uszo. Uarepdepomerp Maiikenbcona. Matepdepomerp @adbpu — Iepo.
IIpocBeTtiieHHE ONTUKMU.
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Judpaxuus ceera

Hudpakmus ceTa

Judpakmus cBeTa (OCHOBHBIC MOHATHS U onpeeneHus). [I[puHiun
Itoiirenca-®penensa. Meron 3ou @penens. Judpakius OpenHens ot
npocreimux nperpan. Judpakmnus Opaynrodepa Ha oqHOMN TIETH.
Hudpaxmus Opaynrodepa Ha nByx mensx. Judpakuus or N meneit
(mudpaxnmonHas pemerka). Pazpemaroiias ciocoOHOCTh CIIEKTPAIBHOTO
npubopa. Kpurepuii Penes. Jludpakmust Ha mpoCTpaHCTBEHHBIX
peLIETKax.
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ITonsipusanus ceera

[Tonsipusanus ceera

EcrecTBeHHBIN U MTONApU30BaHHBIN CBET. [Tonspuzaius cBera npu
OTPaXEHUHU U MPETIOMIICHUH Ha TPAHUIIE ABYX IUAJICKTPUKOB. J[BOTHOE
aydenpenomiieHue. [lonsipuzaimoHHbIe TPU3MBbI U OJISIPOUIBI. AHAIINA3
MOJISIPU30BAHHOIO cBeTa. ICKyCCTBEHHAs ONTUYECKAs AaHU30TPOIIHA.
Bpamenue minockocT noJisipu3aum.
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TennoBoe u3iydeHue u
€ro 3aKOHBI

TennoBoe U3Iy4eHue U ero 3aKOHbI

TennoBoe U3IIy4eHUE U ero XapaKTepPUCTUKU. DHEpPreTuIecKas
CBETUMOCTb, CIIEKTPaJIbHAs IJIOTHOCTh SHEPT€TUUECKOW CBETUMOCTH,
CHEKT palibHas MOTJoIaTeNbHas CIOCOOHOCTh, A0COMIOTHO YEPHOE TEIO.
3akon Kupxroda. 3akonsl Crepana — bonbiimana u cmemenus Buna.
®opmyna Panes — Jlxxunca. @opmyna [Tnanka. Cesa3s popmynst [Inanka
C KJIJACCUYECKUMHM 3aKOHAMHU TEIJIOBOTO U3NydeHus. Onruueckas
nupomeTpus. TenaoBble ICTOYHUKU CBETA
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KBanrtoBas mpupoa
W3IIy4CHHUS.

KBanTtoBas mpupoaa uznydeHus.

®oroaddext. 3akoHbl BHeNTHET0 GpoTodddekra. YpaBHeHUE DUHIITEHHA
1uist BHemTHero ¢ororddekra. [Ipumenenue poroaddexra. Macca u
umnynsc ¢porona. JlaBinenue ceera. ekt Komnrona
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[TnaneTapHast MOJIENb
atoma bopa-Pesepdopaa

[Tnanerapuas monens atoma bopa-Pesepdopna

OTtkprITHE AETUMOCTH aToMa. Mojienu aToMa. 3aKOHOMEPHOCTH B
nuHenyaThix cnektpax. OnbiT Pesepdopaa u bopa. [Toctynater bopa.
OnbITHOE MOATBEPKACHUE TOCTYNIaToB bopa. OnbiT @panka u ['epia.
CxopocTb U paguyc OpOUTHI AJIEKTPOHA B BOAOPOIONOJOOHBIX aTOMax.
DHeprus MeKTpoHa B BOJOPO10N0100HbIX aToMax. CHeKTp aroma
Bojiopoja. JlocronHcTBa U HeocTaTKU Teopuu bopa
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DJIeMEHTHI KBAaHTOBOU
MEXaHUKH. Y paBHEHHUE
IlIpenunrepa

DJIeMeHThI KBaHTOBOM MeXaHuKH. YpaBHeHue [llpenunrepa
KopmnyckynsipHO-BOJHOBOM Jyajn3M CBOMCTB BemiecTBa. HekoTopblie
cBoiicTBa BoJiH Jie bpoiinsa. CooTHoleHre HeomnpeaeaeHHocTe. BoiHoBas
(GYHKIHS B €€ CTaTUCTUYECKHH cMbIc. YpaBHeHue [lpeaunrepa.
VYpasuenue [lIpeaunrepa i CTAIIMOHAPHBIX COCTOSIHUM. J[BUXKEHWE
CcBOOOTHOM YacTHIIbL. [IpUHITUIT TPUYMHHOCTH B KBAHTOBOM MEXaHHKE.
Yactuiia B 0IHOMEPHOM MPSMOYTOJIbHON "MOTEHIIMAIBHOU siMe" C
OeckoHeYHO BhICOKMMH "cTeHKkamu'". [IpoX0oXaeHHE YaCcTHUIIBI CKBO3b
NoTeHIUaNbHBIN Oapbep. TyHHenbHBIN Y dekT. JInHeHHBIH
rapMOHMYECKHUI OCHMIIISITOP B KBAHTOBOM MEXaHHKE. ATOM BOJIOPOJia B




KBAHTOBOUW MEXaHUKE
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DJIEMEHTHI SIACpPHON
¢buzukn

DNeMEeHTHI siACpHON (HU3UKH

Pa3mep, coctaB u 3apsii aTOMHOTO sifipa. MaccoBoe U 3aps10BO€ KA.
JledexT macchl 1 3Heprus cBs3u siapa. CIuH sipa U ero MarHUTHBIH
MOMeEHT. fnepHble cuiibl. Monenu siipa. PannoakTHBHOE U3ITydYEHUE U €T0
BUJIBL. 3aKOH PaIMOaKTUBHOTO pacnaja. [IpaBuna cmemieHusl.
3akoHOMEpHOCTH a-pacnaga.Pacnan. Heittpuno. I'amma-uznyyenue u ero
cBoiicTBa. PesonancHoe nornomenue [J-uzmydeHus (3phexr
Méccbayapa). MeToibl HAOTIOACHUS U PETUCTPALIUU PAIMOAKTUBHBIX
W3ITy4eHUN U YacTHIl. SliepHble peakllMi U UX OCHOBHBIC THIIBI.
[To3utpon. [J+-Pacnag. DnekTpoHHbIi 3axBaT. OTKPHITUE HEUTPOHA.
SnepHble peakuuu noj AeMcTBUEM HEUTPOHOB. Peakuus nenenusd sapad.
Lennas peakuus nenenus. [lonsitue o suepHoi sHepreTuke. Peakuus
CHUHTEe3a aTOMHBIX siiep. [Ipobnema ynpaBiisseMbIX TEPMOSIEPHBIX
peakuuii. Tumbl B3aMMOAEHUCTBUM 3JIEMEHTAPHBIX YaCTHI]

5.2. [IpakTuyeckue 3aHsATUs

HaumenoBanue pasaciia

pJ::H U TEMBI HPAKTUYECKUX HaumenoBanue u coaepxkaHue NpakTUYECKUX 3aHATUN
3aHATUN
Kunemaruka KunemaTuka nocTynaresnbHOro U BpalaTeJIbHOTO JBHKEHUS
nocrymnarensHoro u | Pellenue 3a1a4 1o remMe: paBHOMEPHOE M HEPABHOMEPHOE
1 BPALIATEILHOIO MPSIMOJIMHEIHOE ABMKEHUE. J[BH)KEeHUE 10 OaJITMCTUYECKOM TPaeKTOpHUH.
JIBIDKCHUS
JlnHamMuKa NOCTYyMaTeIbHOTO U BPAIATEIbHOTO JBHKEHUS
JluHaMHKa Pemenue 3anau : 3akonsl HeroTOHA, CHIta TSHKECTH, BEC TEII, CHJIA
) MOCTYIIATEIILHOIO U yYapyrocTtu, CHJibl TPCHHUA. I/IMHYJH)C. 3aKkoH COXpaHCHUA UMITYJIbCA.
BpAIIATEILHOTO VYpaBHeHUE IBUKCHUS TeJla IEPEeMEHHON MacChl. 3aKOH BCEMHPHOTO
TIBYDKCHHUS Tsrorenus. ['paButauronHoe noje. Kocmuyeckue CKOpocTu.
HeunnepuuanbHbie CHCTEMBI OTCUETA.
PaGota, MOLITHOCTH U HEPTHUSL.
PaGora, momraocTs 1 | Pelenue 3anau: Oueprus, pabora, MOIHOCTh. KuneTnueckas u
3 SHeprus. MOTEHIIUAaIbHAs YHEPTUU. 3aKOH COXpaHeHus dHepruu. [ paduueckoe
MIpe/ICTaBJICHUE SHEPTUU. Y Jap aOCOIIOTHO YIIPYTUX M HEYPYTUX TETl.
MexaHuka BpalaTeabHOro IBUKEHUS TBEPAOrO Tena
MexaHuka Pemenue 3aga4: MOMEHT CHJIBI, MOMEHT UMITYJIBCA, MOMEHT UHEPLIUU.
4 BpAIATENTBLHOTO OcHOBHOE ypaBHEHHE IMHAMHUKHU BPalIaTEIbHOTO JIBU>KEHHS TBEPIOTO
JBUKEHHS TBeporo | Terna. Teopewma IllteitHepa. PaboTa nmpu BpamaTeTbHOM JIBH)KCHHH.
Tena. Kunernueckast sHeprus Bpamaromierocs rejia. MOMEHT UMITyJIbca U 3aKOH
€ro COXpaHEeHHs.
dusnka KojaeObaHui U BOJTH
. Pemenue 3amau: ['apmonnueckue konebanus. JlnHaMuKa rapMOHHYECKUX
5 Dusuka xonebanuii n konebanuit. [IpyXKuHHBIN, MaTeMaTHUYEeCKUN U (U3UYIECKUN MasSTHUKH.
BOJH. DHeprusi rTapMOHUYECKOT0 Kojiebanus. ClokeHne rapMOHHYECKUX
KoseOaHui. 3aTyXarole U BbIHYKICHHbIE KOJIeOaHUsI.
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON TEOpUHU
6 OcHoBsI MOJICKYIAIPHO™ | perrenne 3anau: MeanbHblii ra3. YpaBHEHHE COCTOSHUS MICANTBHOTO Ta3a.
KHHCTIICCKON TCOPHUN | OcyopHOE ypaBHEHHE MOJIEKYISPHO-KHHETHYECKOI TEOPHH.
OCHOBBI TEpPMOAMHAMUKHI
Pemrenue 3amau: 3aKkoH paBHOMEPHOI'O pacipeieNieHrs SHEPTUH 110
OCHOBEL CTETeHsIM CBOOO bl MOJIeKYI. TernoTa, paboTa U BHYTPEHHSS SHEPIHS.
7 TePMOTHHAMIKH [TepBoe Hawano TepMogUHAMUKHU. TemI0eMKOCTh Tra30B. AuabaTHbII

npouecc. YpaBHenue Maitepa. Ypasuenue Ilyaccona. [lonurponnueckue
npoiieccsbl. Bropoe Hauano TepMoAMHAMUKHA. DHTPOIHUS B




tepmoHamuke. HepaBenctBo Kitaysuyca. [{ukn Kapuo. KIT] TenmoBbix
JIBUTATEJICH.

CraTuctryeckas
¢dusuka. SBneHus
nepeHoca.

Cratuctudeckas (pusuka. SIBjieHus nepeHoca.
Pemenne 3amau: SBnenus neperoca. Auddysus B razax.
TennonpoBoAHOCTH ra3oB. Bs3kocTs.
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DJIEKTPOCTaTHKA.
DNeKTpUUecKoe MoJje B
BaKyyMe.

DIIEKTPOCTaTUKA. DIIEKTPUUECKOE T0JIE B BAKYyME.

Pemenue 3anau: 3akon Kynona. HanpsokeHHOCTB 3J€KTPHYECKOTO MOJIS.
Teopema I'aycca. PaboTa cun snexrpuyeckoro moiis. [Torennuan. CBs3b
MCXKAY HAIPAXKCHHOCTBIO ITOJIA M ITIOTCHIMAJIOM. HI/IBHGKT})I/IKI/I U 1Ipo-
BOJHUKHU B JIEKTPUUYECKOM T0Jie. EMKOCTh MpOBOAHMKA. DHEPTHs
AIEKTPUUECKOTO TOJIA.
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ITocTosTHHEIN TOK

IToCTOSHHBIN JIEKTPUUYECKUI TOK

Pemenne 3amau: Cuna toka. [Inorocts Toka. DJIC. ConpoTuienue
POBOAHKUKOB. 3aKkoHbl OMa B nuddepeHmanbHoN 1 HHTerpatbHON
¢dopme. PaboTa u momHoCcTh TOKa. 3akoH Jxkoynsa-Jlenia. [IpaBuiia
Kupxrocga ni1st pa3BeTBICHHBIX LENEH.
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MarunuTtHoe nosie B
BaKkyyMe.

MarsuTtHoe 10Ji€ B BaKyyMme.

Pemenue 3agau: OnbeiT Dpcrena. MarauTHoe mosie. MarHUTHBI MOMEHT
MarnautHas naayKIys. 3akod buo-Caapa-Jlamnaca. [Tone mpsimoro u
KPYTrOBOT'O TOKOB. 3aKOH IOJIHOTO TOKA.
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JlelicTBUE€ MarHUTHOTO
MOJISL HA IBHOKYIIAECS
3apsiabl U TOKU.

JleficTBHE€ MarHUTHOTO TIOJISI HA IBHOKYIIIUECS 3apsIbl U TOKU

Pemenue 3ampau: 3akon Ammnepa. Cuna Jlopenna. JBrmkeHue 3apsKeHHbBIX
YaCTHUI] B MArHUTHOM T0Jie. PaMKka ¢ TOKOM B MarHUTHOM TI0JIE.
MarunuTHsbli notok. Pabota, coBepiiaemasi mpu nepeMenieHuu
MPOBOJIHMKA C TO-KOM B MarHuTHOM noJie. Teopema ["aycca js
MarHUTHOTO TIOTOKA.
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DneKTpoMarHuTHas
HHIYKIUS

DNeKTpOMarHUTHASE MHYKIIHSL.

Pemenue 3anay: 3akoH snekTpoMarHuTHON uHAyKuun Papazes. [Ipasuno
Jlenna. Camonnaykuus. Buxpessie Toku. IHIYKTUBHOCTE KOHTYpA.
Bzanmnas unaykius. TpancopmaTtop. DHeprusi MArHUTHOTO TIOJISL.
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WnuTepdepennus creta

WnuTepdepenmus creta

Pemenue 3anau: [loHsiTHE O KOPITYCKYISIPHO-BOJIHOBOM JIyaju3Me.
Korepentnsie BonHbl. UHTEpdepenius. YcnoBiue MakcCUMyMa 1 MUHUMyMa
untepdepenimn. Marepdepenins B ToHKUX rieHkax. Konbia HeroToHa.
[Tpumenenus uaTepPepeHIun.

19

Hudpaxus ceeta

Hudpakius cBeta

Pemenue 3anau: [Mpunnun I'oiirenca-®penens. 3oub1 Openens.
Hudpaxus OpeHens Ha KPYTJIoM oTBepCTHH U Jucke. Judpaxius
O®paynrodepa Ha menu. Judpakinuonnas pemerka. Pazpemaromas
CIIOCOOHOCTH ONTUYECKUX MPHOOPOB.

20

Honﬂpmaum{ CBCTa

[Tonsipusanus ceera

Pemenne 3amau: EcTeCTBEHHBIN U NOJISIPU30BAHHBIN CBET. 3aKOH Mairoca.
3akon bprocrepa. JIBoitHoe myuenpenomieHue. ddext Keppa.
Bpaienre miockocTH nossipu3aliuu.

21

TennoBoe u3iydeHue u
€ro 3aKOHBI

TennoBoe U3Iy4eHUE U €ro 3aKOHbI

Pemenne 3agau: XapakTepuCTUKHU TEIIOBOTO U3JIyY€HHS. 3aKOH
Kupxroda. 3akon Credana-bonbiimana. 3akon cmernenust Buna. @opmyina
Panes-/Ixunca. ®opmyna I1nanka.

22

KBanrtoBas mpupoa
W3IIy4EeHHUS.

KBanTtoBas mpupoaa uzmydeHus.

Pemenue 3anau: 3akonsl BHemHET0 GhoTtodddexra. YpaBHEHUE
Oiinmreitna st poroaddexra. [Ipumenenne porosrddexra. Macca u
umnynsc ¢poroHa. [laBnenne cBera. ddexr Komnrona u ero
DJIEMEHTApHAS TEOPHSL.
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[Inanerapnas Moaeb
atoma bopa-Pezepdopna

[Tnanerapnas moaens atroma bopa-Pesepdopaa
Pemenwue 3anau: ®opmymna banemepa-Pundepra. [Toctynaret bopa. OnbITh
@panka u ['epna. Cnextp aroma Bogopoja no bopy.

5.3. JlaboparopHbie pabOThI

HaumenoBanue paszjena

pﬁn 1 TEMBbI JJA0OPATOPHBIX HaumenoBanwue u conepkanue J1ad0opaTOpHBIX padoT
pabot
Kunematuka KunemaTnka moctynaTesibHOTO M BpaIlaTeIbHOTO ABUKCHUS
1 nocrynarensHoro u | Onpeznenenue o0beMa HUIMHAPA IPH HOMOILY MITAHT €HIIMPKYJIs
BpAIlaTeIbHOTO
JIBHDKCHHSI
JlunaMuka JlnHaMyKa OCTYNaTeIbHOTO M BPAIIaTeIbHOTO JIBUYKECHUS
5 nocrynaresnsaoro u | Onpenenenue yCKOpeHus: cB000JHOr0 MajeHus IPU IOMOILU
BpalaTeJIbHOrO MaTeMaTUYeCKOro MasiTHUKA
JIBHDKCHHS
3 Pa60Ta, MOIIIHOCTh U Pa60Ta, MOIIHOCTb U SHEPIuUsl.
SHEprus. OrnpeneneHne MOMEHTA HHEPIIMHU C TTIOMOIIBIO MasTHUKAa MakcBesuia
Mexanuka MexaHuKa BpalaTeIbHOTO ABUKEHUS TBEPIOTO Tella
4 BpAIaTEIIbHOTO N3y4yeHrne 0OCHOBHOTO ypaBHEHUS JMHAMUKH BpPaIIaTeIbHOTO IBUKEHUS
JBYOKCHUS TBEPAOTO
Tena.
. ®dusuka KojaebaHu U BOJIH
5 Pu3mKa koscOanmii u N3ydenne Hpu3mdeckoro MasiTHUKA
BOJIH.
OCHOBBI MOJIEKYJISIPHO-KUHETHICCKON TCOPHUH.
6 OcHosbl MOJCKYIIPHO™ | Oppenenenue yHHBEpCATbHOM FA30BOM HOCTOSHHOI M ILIOTHOCTH BO3LYXa
KHHETHYECKOH TCOPUH | o 1ovor oy
OCHOBBI OCHOBBI TEpMOAMHAMUKHI
7 TEPMOJNHAMUKHU OnpeneneHHe OTHOIIIEHUS TEILIIOEMKOCTEHN BO31yXxa
Crarucruueckas Craructuueckas ¢pusuka. SIBJIeHHs epeHoca.
8 dusnka. SIBneHns Omnpenenenue kodppuieHTa BI3KOCTH U CPEITHEH TTMHBI CBOOOTHOTO
repeHoca. npo6era MOJICKYJI BO3yXa
DneKTpocTaTHKa. DneKTpocTaTHKa. DIEKTPUUECKOE 0JI€ B BaKyyMe.
10 | Dnexrpuueckoe mojie B |I'papuyeckoe nmpeacraBieHHe SIEKTPOCTATUYECKOTO TTOJIS
BaKyyMe.
IToCTOSTHHBIN DIIEKTPUYECKHUM TOK
HccnenoBanne 3aBUCMMOCTH MOIITHOCTH, BBIZICTISIEMOU B IEITH
. MMOCTOSTHHOTO TOKa, U KO3(D(PUIIMEeHTa MOJIE3HOTO JACUCTBUS UCTOUHHUKA OT
12 IloCTOAHHBIH TOK CHUJIBI TOKA Y BHEIITHETO COMPOTHUBIICHHUS.
N3yuenne paboThI 3JEKTPOHHO JIAMITHI.
N3yuenune mpoiieccoB 3apsiiKy U Pa3psAKK KOHIAEHCATOPA.
MaruuTHOe 1oJie B BaKyyMe.
MarsuTHOe MoJje B Ornpenenennre ropu30HTATHLHON COCTABIIAIOIEH HAMPSHKEHHOCTH
13 BaKyyMe. MarHUTHOTO TOJIT 3€MJIM TIPH IIOMOIIM TaHT€HC-TalbBAHOMETPA.
N3mepenne Hanps>KEHHOCTH MarHUTHOTO TOJISE HA OCH KPYTrOBOTO TOKa
I[eﬁCTBI/Ie MArguTHOTO HeﬁCTBHe MAarauMTHOI'O IIOJIA Ha ABMXXYIIHUECCA 3apsAdbl U TOKHU.
14 | mons na mBwxymmecs |VI3y4eHHe MArHUTHOTO I10JIa CONICHOM/IA C TIOMOIIBIO aT9hKa XOJuIa.
3apAIBI ¥ TOKH. Ornpezenenue yAeIbHOro 3apsiia dJIEKTPOHa METOJIOM MarHeTpoHa
HHutepdepennus ceeta
Onpenenenue IJIMHBI CBETOBOM BOJIHBI ITPHU MOMOIIH KoJjiel HproToHa
18 | Untepdepenmus ceera

HccenenoBanue BOJIHOBOIO I0JIS KOT€PEHTHBIX HCTOYHUKOB
Omnpenenenue ATUHBI CBETOBON BOJHBI C MOMOIIIBIO OMIPU3Mbl DpeHens




19

Hudpaxius ceera

Judpakius cBeTa

N3yueHue na3epHOro u3IyueHus

Onpenenenre QIMHBI CBETOBOU BOJIHBI IIPU MTOMOIIH TU(DPAKIITMOHHON
peueTku

20

Honﬂpmaum{ CBCTa

[Tonspusanus ceera

N3ydyeHne MHTEHCUBHOCTH CBETA, MPOLIEAIIETO YEPES MOIAPOUIbI
Onpenenenne KOHIEHTPALMU PACTBOPA caxapa M0 BPalllEHUIO MIJI0OCKOCTU
MOJsIpU3alun

21

TemmoBoe HU3JTYy4YCHUC U
€Ir'o 3aKOHbI

TemoBoe U3yueHUe U €ro 3aKOHbI
Omnpenenenue nocrosiHHo  Credana-bonbimana
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[Limanerapnas Moaenpb
atoMa bopa-Pesepdopna

[Tnanerapnas monens bopa-Peszepdopna

N3yuenune crekTpaabHOTO COCTaBa HEOHOBO-TEIIMEBBIX HCTOYHHUKOB,
HCIIOJIb3YEMBIX B CBETOTEXHUKE.

HccnenoBanue CEKTPOB MOTJIOMICHUSI U TPOITYCKaHUSI.
Omnpenenenue JUIMHHOBOJIHOBOM TPAaHUIIBI CIICKTPa MOTJIOMIEHUS U
BBIYHCIICHHE ITOCTOSHHOM [1nanka.

25

DJIEMEHTHI SAEPHOI
(10737041

DNeMeHTHI siAepHON (PU3UKH
CHsTHE BOJIbT-aMIICPHBIX XapaKTEPUCTHK MTOTYITPOBOIHHKOBBIX JTHOJIOB
Nzydenne paboThl OTYIPOBOTHUKOBOTO BBIIPSMHUTEIIS

5.4. CamocTosTenpHas pabora 00ydaromuxcs

Ne | HaumeHoBaHue paznena .
CopepxaHue caMOCTOSTENbHON pabOThI
pa3n| JAUCUMIUIMHBI U TEMBI
Kunemartuka KunemaTtuka nocrynaresbHOro ¥ BpamaTeabHOTO ABUKCHUS
1 nocrynarensHoro u | Bemonnenue M/13. Beimonnenue pac4€ToB U BBIIOIHEHUE OTYETA 110
BpaIlaTeIbHOIO nabopaTtopHoO# pabote
JIBIDKCHUS
JlunaMuka JInHaMyKa OCTyNaTeIbHOTO U BPAIATEIbHOIO JBUKEHUS
5 nocrynarensHoro u | Bemmonnenune MJ13. BeimoaHeHne pac4€ToB U BBINOJIHEHNE OTYETA 110
BpalaTeIbHOTO nabopaTopHoi pabore
JBUKECHUS
PaboTa, MOLITHOCTB U SHEPTHUS.
3 Pabora, MomHoCTb 1 Breinonnenue U/13. BeimonHenue pacyéToB U BBIMOJHEHUE OTYETA 11O
SHCPTHA. nabopaTopHoii paboTte
Mexanuka MexaHuKa BpalaTeIbHOTO ABUKEHUS TBEPAOTO Tea
4 BpallaTeIbHOrO Beimmonnenue M/I3. BeinonHenue pac4€ToB U BBIIIOJIHEHNE OTUYETA 110
JBHKEHMS TBEPAOro |J71abopaTopHOil paboTe
Tena.
. ®usuka kojaeOaHu 1 BOJIH
5 Dusnika konebaHni 1 Brimonuenue N/[3. BeimoaHeHre pacy€ToB U BBIOJIHEHUE OTYETA TTO
BOJIH. nabopaTopHoi pabote
OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOM TEOPUHN.
6 OcHoBel MOJ'IGi(}U‘ISIp HO™ | Brmonnenue MJ13. BeinosHeHne pacy€ToB M BBITIOJIHEHHUE OTUYETA 10
KHHETHMECKOH TEOPUH | 160 natopHoii paboTe
OCHOBBI TEpPMOAMHAMUKHI
7 OcHoBI Boinonnenue UJ13. BeimonHenue pacyéToB U BBIMOJHEHUE OTUETA 11O
TCPMOMHAMUKH nabopaTopHoii pabote
CTaTHCTHUYEeCKas Craructuueckas ¢usuka. SBieHus mepeHoca.
8 ¢usuka. SBneHns Bremonnenune NJ13. BeimonHeHne pacy€ToB M BHIMOTHEHNE OTYETA 110
nepeHoca. nabopaTopHo paboTe
10 IIeKTPOCTATHKA. OnexkTpocTaTHKa. DJIEKTPUUECKOE M0JIE B BAKYyME.

DJIEKTPUYECKOE TOJIE B

Brimmonuenue N/[3. BeinoaHeHne pacuy€ToB U BBIOJIHEHUE OTYETA TTO




BaKyyMe.

nabopaTopHoii pabote

[ToCTOSAHHBIN JIEKTPUUECKUN TOK

12 TMoCcTOSHHBIH TOK Brmonuenue N/3. BeinmoaHeHne pacuy€ToB U BBIOJIHEHUE OTYETA 1O
nabopaTopHoOi paboTe
M MaruutHoe noJie B BaKyyme
13 arHuTHOC TIOJNIC B Beimonuenue N/13. BeinmonHenne pacuy€ToB U BBIOJIHEHUE OTYETA 10
BaKyyMe. nabopaTopHoi paboTe
JeiicTBre MarauTHOTO |/€HCTBHE MATHUTHOIO MOJISL HA JBMKYIIIMECS 3aPsi/Ibl U TOKH
14 TOJIs Ha JIBUOKYIMecs: | BbIMONHEHHE WJ13. BeimonHerne pac4€ToB M BBITIOJIHEHHUE OTUYETA 10
3apAIBI ¥ TOKH. nabopaTopHoi pabore
M . MarauTHbIE CBOKCTBA BEILIECTBA.
15 arHATHBIC CBOMCTBA | By o nnenue N/13. BeinmonHenue pacy€ToB U BBIOJIHEHUE OTUYETA 110
BelecTsa. nabopaTopHoi pabore
3 DJIEKTpOMarHuTHas: MHYKIIHSI.
16 JICKTPOMArHUTHAT | By o nHeHne N/13. BeinoaHeHre pacy€ToB U BBIOJIHEHUE OTYETA 10
MHAYKIHA nabopaTopHoi paboTe
OCHOBBI TEOpUH OcHOBBI TeOpUM MakcBesia Jisl 3JIEKTPOMArHuTHOTO MMOJIs
17 Makcseia s Beimonnenue N/13. BeimonHeHne pacuyéToB U BBIOJIHEHHWE OTYETA 10
3JIEKTPOMArHuTHOro |JabopaTtopHoii pabore
OJISt
WNurepdepenius ceeta
18 | Wnrepdepenuus ceera Brmonuaenune NJ13. BeimoaHenrne pacdyéToB M BBIOJIHEHHE OTYETA 10
nabopaTopHoi paboTe
Hudpakuus ceera
19 Judpakuus ceera Bemonuaenune NJ13. BeimoaHeHrne pacdyéToB M BBIIOJTHEHHE OTYETA 10
nabopaTopHoi paboTe
[Tonsipuzanus cBera
20 [Monsgpuszanus cBeTa Brimonnenue NJ/13. BeimoaHeHne pacuéToB U BBIOJIHEHHE OTYETA 1O
nabopaTopHoii pabote
T TennoBoe U3TyYEHUE U ETO 3aKOHBI
21 CIUIOBOC M3IYHMCHNC U | ByiroHenme WJI3. BoinmosHeHne pacy€TOB U BBITIOJIHEHHUE OTUETA 110
Cro 3aKOHbI nabopatopHoii pabote
K KBanTOBas npupoaa n3mydeHus.
22 BAHTOBAA LIPUPOMA | ByiroHeHne N/13. BeimonHnenne pacu€ToB U BHITIOJIHEHHE OTYETA 110
H3MydCHHA. nabopaTopHoi paboTe
- [Tnanerapuas monens atroma bopa-Pesepdopna
23 HaHETapHs’I MOICIE | Brimonuenne MJI3. BemonHeHye pacuéToB U BEIIONHEHHE OTYETA IO
aroma bopa-Peseppopna nabopaTopHoi paboTe
DJIeMEHThI KBAHTOBOM | DJIEMEHTBI KBaHTOBOM MexaHUKHU. Y paBHeHue llIpeaunrepa
24 | mexanuku. YpaBHeHue |BpimomHenune WJ13. BeinmosHeHue pacy€ToB U BBITIOJIHEHHUE OTUETA 110
IIpemuHrepa nabopatopHoit pabote
3 . DJIEMEHTHI SACpPHON (PU3UKH
25 JMICMCHTBI SIACPHON | B monmenne W13, BoinonHenye pacyéTOB M BEITIOTHEHHE OTYETA IO

buzuku

nabopaTopHoii pabote




6. MeToauyeckue MaTepHaJibl 1JI CAMOCTOSATEILHON PadoThl 00yYAKOIIMXCSI M0 TUCIUIIINHE
(Moay110)

ITporpamMmoi TUCIUMIIMHBI IPEAYCMOTPEHO MPOBEACHUE JEKIIMOHHBIX 3aHSITUH, HA KOTOPBIX
JIaeTCs OCHOBHOM CUCTEMATU3UPOBAHHBIN MaTeprall, U MPAKTUUECKUX 3aHITUN, MPEAIOIaratmx
3aKpEIUICHUE U3YYCHHOI0 MaTeprajia i (POpMHPOBAHUE, Y 00yUJaIOIINXCs, HEOOXOAUMBIX 3HAHHMH, YMEHUN 1
HaBBIKOB. KpoMe Toro, BaxKHEHIIIMM 3TarioM U3y4YeHHUS TUCHUILINHBI SIBJISCTCS CaMOCTOsATEIbHAs padoTa
00y4aroIIUXCs C UCIOJIb30BAHUEM BCEX CPEJCTB U BOZMOKHOCTEH COBPEMEHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH.

B 00beM camocTOsATEIbHON PaOOTHI 110 AUCIUIUIMHE BKIIOUASTCS CIICAYIOIIEE:

- U3YYCHHE TCOPETUUECKHUX BOIIPOCOB IO BCEM TeMaM JIMCIUIIINHBIL;

-TII0JICOTOBKA K JJa0OPATOPHBIM 3aHITHSM;

- TIOJITOTOBKA K MPAKTUYECKUM 3aHSITHSIM;

- TIOJITOTOBKA K TEKYIIEMY KOHTPOJIO YCIIEBAEMOCTH CTYICHTOB;

- IOJITOTOBKA K 3a4ETYy U SK3aMEHY.

3a710roM yCIEeIIHOTO OCBOCHUS 3TOU JUCIHUIUIMHBI SBJISIETCS 00513aTEIbHOE TTOCCIICHUE
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-
nepxxaarieM PII] nist ctyneHToB 04HOM (PopMbI 00yUEHHsI, a TAK)KE METOAUICCKUMHU YKa3aHUSMH T10
OpraHU3aIMH CAaMOCTOSATEILHON paOOThI U MTOATOTOBKHU K MPAKTUYECKUM 3aHITHSIM.

[Ipu moArOTOBKE K MPAKTHUYESCKUM 3aHATHAM M B PAMKaX CaMOCTOSATEIbHON paOOThI 110 M3YYCHHIO
JTUCIUTIINHBI 00y4YaroImUMCcsi HEO0X0IUMO:

- IOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN HA JICKIIMOHHOM 3aHSITHU MAaTepUall U IOMIOJHUTh €0 C y4€TOM
PEKOMEHJOBAHHOM MO JIAaHHOU TeMe JIMTepaTyphl;

- IIPY CaMOCTOSITEIbHOM M3YYEHUU TEOPETUUECKON TEMBI CelaTh KOHCIIEKT, UCTI0JIb3Ys
pexoMenoBaHHbIe B PIIJ] ncrounuku;

- BBIIIOJIHUTH MPAKTUYECKUE 3aJIaHKs B paMKax U3y4aeMOW TEMBbI;

- OTBETUTh HA KOHTPOJIbHBIC BOIIPOCHI IO TeMe, UCITOIb3Ys MaTepraibl @OC, mubo rpymnmnoBbie
WHIUBUYAJIbHBIC 3a/laHUs, TOATOTOBJICHHBIC MPEMO1aBaTEIEM;

- HOATOTOBUTHCS K MPOMEKYTOYHOM aTTECTalNH.

Htorom nzydeHus: JUCHUILIMHBI SBISETCS K3aMEH. DK3aMEH MPOBOJIUTCS MO PACTTUCAHUIO CECCUM.
®dopma npoBeAcHUS 3aHATHSA — ycTHasA. CTyACHTBI, HE TIPOIIEIIINE aTTeCTAIUIO TI0 TPaPUKy CECCHUH,
JIOJIKHBI JINKBUAPOBATH 3a/I0JKEHHOCTh B YCTAHOBJIEHHOM TTOPSJIKE.

7. OneHo4YHbIe MaTePHAIbI 1JIsl IPOBEACHUS TEKYIIEro KOHTPOJISA yCIeBAEMOCTH H NMPOMEKYTOYHOM
aTTecTanuy 00y4alIuXxcs Mo JMCHHUILIMHE (MOLYT10)
7.1. IlepedyeHb KOMIIETEHIIUN C yKa3aHHEM 3TANoOB UX (OPMHUPOBAHUS B IPOLIECCE OCBOCHUS UCIUIIINHbI

Ko u HaumMeHoBaHue

No KonTponupyemsbie pa3aenbl AUCIUTIIIAHbBI . Bun onenounoro
WHJIMKATOpPa KOHTPOIUPYEMOM
/1 (Momyms) cpencTaa
KOMIIETEHIINHU
1 KunemaTuka nocTynareinpbHOro | VK-11 Y CTHBIN ONPOC, TECTHI,
BpAIIATEJILHOTO ABHUKCHUS ' pelieHre 3a1a4
2 JlnHaMyKa noCcTynaTeIbHOrO U VK-11 Y CTHBIN 01poc, TECTHI,
BpAIIATEJILHOTO ABUKECHUS ' peneHne 3a1a4y
YCTHEIN oIpoC, TECTHI
3 |Pabota, MOIITHOCTD U PHEPTHSL. VK-1.1 poc, i
peneHne 3a1a4y
4 MexaHuka BpamaTeabHOro IBUKEHUS VK-11 VY CTHBIIM ONpoc, TECTHI,

TBEPAOTO TCIA. pPEIICHUC 3a/1a4

Y CTHBIN 0npoc, TECTHI,
peleHue 3a1a4

5 | ®usuka konedanuii U BOIH. VK-1.1

6 OcHOBEI MOJ'ICKy.IISIpHO-KHHCTH‘-IGCKOﬁ VK-1.1 VY cTHBIN OIIpoOC, TCCThI,
TCOPHUU . PECLICHUA 3a1a4

Y CTHBIN ONPOC, TECTHI,

7 | OcHOBBI TEPMOAMHAMUKHI YK-1.1
pelieHue 3aaa4




Cratuctudeckas usuka. SBneHus

YCTHBIN 0NpoC, TECTHI,

8 YK-1.1
TepeHoca. penieHue 3aaaqd
dusnyeckue OCHOBLI MEXAHUKU.
9 YK-1.1 TectupoBanue.
MomnekynspHas pu3ruka ¥ TepMOAMHAMUKA
10 DJIEKTPOCTaTUKA. DJIECKTPUUECKOE T0JIE B VK-1.1 Y CTHBIN Onpoc, TECTHI,
BaKyyMe. ' penieHus 3a1a4
11 DnekTpocTtatuka. [IpoBoaHuKH 1 VK-1.1 YCTHBIN Onpoc, TECTHI,
JUDJICKTPUKHU B AJIEKTPUICCKOM TI0JIC. ' pelieHue 3a1a49
o YCTHEIA opoC, TECTEI
12 |IloCcTOSIHHBII TOK OIIK-3.2, YK-1.1 poc, ’
perieHus 3a1a4
Y CTHEIN 0IpoOC, TECTHI
13 | MarauTHOE T0JIe B BaKyyMe. YK-1.1, OIIK-3.2 poc, ’
perieHus 3a1a4
elicTBHE MarHUTHOIO IIOJIS HA Y cTHEIN oIpOC, TECTHI
14 |2 VK-1.1, OTIK-3.2 poc, TECTEL,
JBYDKYIIIAECS 3aps/ibl U TOKH. pelieHus 3a1a4d
o YcTHEIN oIpOC, TECTHI
15 | MarauTHbIE CBOMCTBA BELIECTBA. YK-1.1 poc, >
penieHus 3a1a4y
Y cTHEIN o1poC, TECTHI
16 |DnexTpomMarHuTHas UHAYKIUS VK-1.1, OIIK-3.2 poc, i
penieHus 3a1a4
17 OcHoBBI TeOpruu MakcBeuIa s VK-1.1 Y CTHBIN ONPOC, TECTHI,
3JICKTPOMATrHUTHOTO TTOJIS ' penieHus 3a1a4d
Y CTHBINA OIIPOC, TECTHI
18 |UnTepdepenmus crera VYK-1.1, OIIK-3.2 poc, ’
pelIeHHE 3a1a4
Y CTHBIA OIIPOC, TECTHI
19 | Audpakuus cBera YK-1.1 poc, ’
pelIeHHE 3a1a4
Y CTHBIA OIIPOC, TECTHI
20 [ITonspu3amus cBeTa VK-1.1 poc, i
pelIcHHE 3a1a49
Y CTHBIA OIIPOC, TECTHI
21 |TemmoBoe U3ITydYEHUE U €T0 3aKOHBI YK-1.1 poc, ’
pelIcHHE 3a1a49
Y cTHEIN o1poC, TECTHI
22 | KBaHTOBas npupoa U3IydeHHs. YK-1.1 poc, ’
penieHue 3aaaqy
23 [TInmanerapnas mogens aroma bopa- VK-1.1 Y CTHBIN onpoc, TECTHI,
Pezepdopra ' penieHue 3aaaqy
24 DJ1eMEHTHI KBAHTOBONH MEXaHUKH. VK-11 Y CTHBIN onpoc, TECTHI,
Ypasuenue llIpeaunrepa ' peleHne 3a1a4
o VY cTHEIN oIpoc, TECTRI
25 | DnemeHTHl saepHON GU3NKU YK-1.1 poc, ’
penieHue 3aaaqy
26 |Dx3ameH. YK-1.1, OIIK-3.2 TectupoBanme

7.2. TunoBble KOHTPOJIbHBIE 33/IaHUS UJIM UHBIE MaTepUAIIbl TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH,
HEOOXOIUMBIE IJIs OIICHKH 3HAHUI, YMEHHI U HAaBBIKOB U (WJIH) OTbITa MPO(ECCHOHANBHON JeITeTHhHOCTH,
XapaKTePU3YIOIINX ATAIbl (POPMUPOBAHUS KOMIETSHIINI B MPOIIECCE OCBOCHUS AUCIIUTIITMHBI

Jlnis mpoBepku c(hOpMUPOBAHHOCTH MHAUKATOpa AocTikenus kommnereHun OITK-3.2, YK-1.1.

1. ITyns 1eTUT rOpU30HTANIBHO U MOMAIaeT B LIAp, 3aKPEIJICHHBI Ha HEBECOMOM KECTKOM CTEPIKHE,
u 3actpeBaet B HeM. Macca nynu B 1000 pa3 MeHbliie Macchl mapa. PaccrosiHue OT LieHTpa mapa 10 TOUYKH
nojgeca |=1 m. HaiiTu ckopocTh MyJu, €Cii CTEPKEHb OTKJIOHMIICS Ha 30°.
2.Ilox nevictBueM kacatenbHo# cunbl 10 H, MaxoBuk ocranaBnuBaetcs, caenas 20 o6oporoB. Maxo-

BHK CYHHUTATh OJHOPOJHBLIM JUCKOM. Pa,Z[I/ch JHUCKa

NO2.

R=20 cm, macca m=2 kr. HaiiTi HayaJbHYIO 4a-CTOTY BpaIlCHUSI.
3. OOpyu Maccoii 2 Kr u paauycom 20 cM BpamiaeTcs 1o 3akony ¢=t3 -5t2+6t-2. HaliTu MOMEHTHI cH
-1el yepes 1c, 2 ¢ u 4 ¢ mocne Hadazna BparieHusi. OTBETUTh YCKOPSIOIINE UITH TOPMO3SIIIINE ITH MO-MEHTHI.

MornexyssipHas pU3MKa U TEpMOIUHAMUKA

4.0npenenuTh yIACIBHYIO TEIUIOEMKOCTh ra3oB: He, Ne, Ar, H2, 02, N2, CO2, C2H50H, CH4,

5.ITpu “30TepMHUECKOM pacHIMpeHuu 00beM rasza ypennuuics B 3 pa3za. Ha ckoibko u3MeHUI0Ch




IaBJIEHHE, €CIU HadaIbHOEe maBiaeHue 06u10 420 xI1a?

6.IIpu Y® obnydeHnH IBYyXaTOMHOIO rasa jaBiieHue yBenuuamioch co 100 kIla mo 150 xITa. Kakas
JI0JIsI MOJIEKYJI ra3a pacrasiach?

7. IIpu aquabatHOM cxkaTuu 2 MoJieit kucinopoja Obuia copepiena pabora 415,5 /Ix. Bo ckonbko
pa3 yBenuumioch gasieHue raza? Koneunas temmneparypa 300 K.

DJIEKTPUYECTBO U MAarHETU3M

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

9. Yetsipe 3apsina 1=02=2 uKi, q3=04=4 aKn HaxoaaTcs B BEpIIMHAX KBaipaTa co CTOpoHOH a=10
cM. HaliTu HanpsiKeHHOCTh M MOTEHIIMAN 3JIEKTPUUYECKOTO MO B CEPEIMHE CTOPOHBI 3-4.

10. Yetsipe 3apsna q1=02=2 uKn, q3=g4=4 aKi Haxoas1TCsl B BEpIIMHAX KBaApaTa CO CTOPOHOM
a=10 cm. HaiiTu HanpspKeHHOCTD M TOTEHITUAN AJIEKTPUYECKOTO OIS B CEPEAMHE CTOPOHBI 2-3.

11./1Ba Bo3nymHbIX KoHAeHcaTopa Cl1= C2=6 Mx® coennHEHBI OCIEI0BATEIHLHO U 3aPSKEHBI 10
pasznoctu noteHimanoB U=100 B. Ha ckoiabk0 U3BMEHHUTCS SHEPTHUsl CUCTEMBI, €CJIM HE OTKJII0Yast
KOHJICEHCATOPBbI OT UCTOYHUKA, MEXAY IJIaCTUHAMU NIEPBOTO KOHJEHCATOPA BBECTH AUDJIEKTPUK C JIU-
AIICKTPUYECKOM MPOHUIIAEMOCThIO £€=5?

12.BonbdpamoBas civpaib dneKTpruaeckoi tammouku npu t=20°C umeer conpotusienne R=35,8
Owm. KakoBa OyneT Temmeparypa t2 HUTH JIaMIIOYKH, €CJIU IIPH BKIIOYEHUHU B ceTh ¢ Hanpsbkenuem U=120 B
no Huty ujaet Tok 1=0,33 A? TemmneparypHsbiii ko3 dunment conporupienus Boibdpama a=4,6-10-3 K-1.

13.B nenTpe kBagpaTHON paMKu ¢ TOKOM MarHuTHas HHAyKius pasHa 0,1 mTn. Haiitu Benuuuny
TOKa B MMPOBOJIE PaMKH, eciin e€ epumeTp paBeH 40 cMm.

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 MaruuTHy10 HHIYKIUIO B IIEHTPE KOJbIIA.

15.Yepe3 kaTylIKy, MHAYKTUBHOCTb KOTOpoil L=21mMI H, TeueT TOK, N3MEHSIOLIUICS CO BpEMEHEM I10
3akony I=10sin(wt), rae 10=5 A, ®=2n/T u T=0,02 c. Haiiti 3aBcHUMOCTb OT BpeMeHH t 3.]11.C. CAaMOUH-
IYKIMH €1, BO3HUKAIOIIEH B KaTylIKe U MUHIUMAaJIbHOE 3HAY€HHE 3TOH 3.1.C. €imin.

BonnoBas onTrka

17.B omnbite FOHra oTBepCcTHS OCBEIIAINCH MOHOXpOMATHUECKUM cBETOM (A=500HM).

Paccrosinue mexxay oTBepctusiMu 0=1MM, pacCTOsIHUE OT OTBEPCTHIA 10 9KpaHa 2,5 M. Haiitu noso-
YKEHHUE TPEX MEPBBIX CBETIBIX MOJIOC.

18.ITocrositHast audpaxnnonHoi pemerku d=1mrm. Kakyto pa3HOCTb UTHH BOJIH AL MOKET pa3pe-
IIMTH 3Ta perieTka B 00nacTu cuHux jyderd (A=400HM) B CIEKTpe TPETHETro MOpsAIKa, €CIIU MIMPUHA
pemieTku a=2,5¢m?

OCHOBBI KBaHTOBOM U aTOMHOM (U3UKH

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

20. ITpu qnurensHOM 00Ty4YeHHH cepeOpsHOM MIACTUHKH CBETOM OHAa MPUOOpeTaeT nmoTeHuan 3,3
B. HaiiTi nnuHy BOJIHBI M SHEPTHIO MaAaroMuX GOTOHOB, K KAKOMY JMANa30Hy OTHOCUTCS JJIMH BOJIH
OTHOCUTCSI 3TO U3TyueHue?

21. Onpenenure NepUoOAbI BpaIllEHUS 2JIEKTPOHA Ha MEPBHIX Tpex bopoBckux opouTax.

7.3. CucteMa OLleHUBAaHMS PE3YJIbTATOB O0YUYEHHS 10 AUCHUIIIMHE (MOAYIIIO) IPH MPOBEACHUH TEKYILETO
KOHTPOJISI 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 MCIIOJB30BaHNE HAYYHOW TEPMUHOJIOTHH, CUCTEMATHIECKU I'PAMOTHOE
1 JIOTUYECKHU MPABUIILHOE M3JI0’)KEHHE OTBETA Ha BOIIPOCHI;

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

YMEHUS:

- YM€eT OPHEHTHPOBATHCS B TCOPHUSAX, KOHIIETITUAX M HAPABJICHHUIX
JTUCIUTIIMHBI M 1aBaTh UM KPUTHYECKYIO OLICHKY, HCIIOJb3Ysl HAYIHbBIC
JTOCTHOKCHHS IPYTUX JUCIUIUINH

HaBBIKH:

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

- BJIaJIe€T HaBBIKAMH CAMOCTOSATEIILHO U TBOPUYECKH pelIaTh CIOKHBIC
po0JIeMbI M HECTaHIAPTHBIC CUTYAIIUH;

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

- rPaMOTHO 0OOCHOBBIBAET X0 PEIICHUS 337124,

- 0e3ynpevyHo BJIaJIeeT HHCTPYMEHTapHUeM YYeOHON JUCIUTUIMHBI, YMEHHUE €0
3(PEKTUBHO KCIIOIH30BATh B IOCTAHOBKE HAYYHBIX U MPAKTUUYCCKUX 33]1a4;

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

Ouenka
«XO0pOoII0» (3aU4TEHO)

3HAHUS:

- TOCTaTOYHO MOJHBIE M CUCTEMaTHU3UPOBAHHBIE 3HAHUS 110 AUCLUILINHE;

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

YMEHHS:

- YMEET OPUEHTHUPOBATHCS B OCHOBHBIX TEOPHUSX, KOHIEMIUAX U HATIPABICHUSIX
JTUCIUIUIAHBI U JaBaTh UM KPUTHYECKYIO OIICHKY

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

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

HaBBIKU:

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

- cpeHUl ypOBEHb CPOPMUPOBAHHOCTH 3asBICHHBIX B paboueit mporpamme
KOMIIETCHITU;

- 0e3 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 JIEJIaTh BBIBOJIbI 0€3 CYIIECTBEHHBIX
o1nO0K

YMEHHUS:

- YM€ET OPUEHTUPOBATHCSI B OCHOBHBIX TEOPUSIX, KOHIENIUAX U HAPABICHUSX
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 1noj; pyKoBOJCTBOM INPENOIaBaTeNsl Ha MPAKTHUECKUX 3aHATHUSX,
JOMYCTUMBIN YPOBEHb KYJIbTYpPbl UCIIOJIHEHUS 3aJaHUM;

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

- HCIIBITBHIBACT 3aTPYAHECHUS ITPU OOOCHOBAHUH aJITOPUTMA BHITIOTHEHUS

Ouenka
«HEYIIOBIICTBOPUTEIHHO
(HE 3a4TEHO)

3HAHUS:

- (pparmeHnTapHbIe 3HAHUS IO TUCIUILINHE;

- OTKa3 OT OTBeTAa (BBIMOJIHEHUS TUCHbMEHHON pabOThI);

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

YMEHHS:

- He yM€eT UCIOJIb30BaTh HAYYHYIO TEPMUHOJIOTHIO;

- HAJIMYHe TPyOBIX OMHUOOK

HaBBIKU:

- HU3KUH YPOBEHb KYJIbTYPbl UCTIOTHEHHUS 3aIaHUI;

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

- OTCYTCTBHUE HaBBIKOB CAMOCTOSITEIHHON PaOOTHI;

- He MOKeT 00OCHOBATh AJITOPUTM BBITIOJIHEHUS 3aJaHUI

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

7.4.1. TeopeTudeckre BOIPOCHI AJIsl MPOBEICHHS TPOMEKYTOUHOM aTTeCTallMi 00y4YaroIuXcs

1. MarepuanpHas Touka. KnHEMaTnueckue XapakTepuCTUKU: TPACKTOPHs, ITyTh, IEPEMEIIECHHUE,
CKOPOCTb M YCKOPEHUE; ONPEACICHUE U CBsI3b. PABHOMEpPHOE, YCKOPEHHOE U 3aMEUIEHHOE JIBHYKEHHUE.

2. PaBHONIEpEMEHHOE IBUKEHUE, TPUMEP — IBUYKEHUE TeJa, OPOLIEHHOI0 MOJT YIJIOM K TOPU30HTY.

003N L W

. KunemaTtuka BpamaTeabHOro IBUKEHUS. BEKTOPHI YTIIIOBOW CKOPOCTH M YCKOPEHUS.
. YTJIOBbIE KHHEMAaTHYECKUE XapPAKTEPUCTUKN U UX CBA3b C IMHEHHBIMHU.

. [IpyHIIMIT OTHOCUTENIBHOCTH, ITpeoOpa3oBanus ["anues Uit CKOPOCTH U YCKOPEHUS.
. Onementsl CTO. [Toctynatel. [IpeobpazoBanue BpeMeHu U KOOpAUHATHL. THTEpBa.
. OnemeHThl CTO. [TocTynatel. PensTHBUCTCKUI UMITYJIBC, PEIATUBUCTCKASI SJHEPT L.
. 3aKOHBI IMHaMUKH MaTepHaabHOU ToukH. (3akoHbl Hbr0TOHA).

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

nedhopmaruu.

11. Ummynsc. Mmnynbe cuibl. 3aKOH COXpaHEHUsT UMITYJbCa. [[0IHBIN MMITYyJIbC CUCTEMBI TEIL.
12. 3akoH coxpaHeHUs1 UMITyJbca. Y 1ap. Pacuér ckopocTeit Tel mpu 1eHTpaTbHOM a0COIOTHO

HEYIPYroM yaape.

13. 3akoH coxpaHeHus umnyisca. Y aap. Pacuér ckopocreil Ten npu HeHTpaibHOM abCONIOTHO

YIIPYTroM yaape.




14. Pabora. PaboTa nepemMeHHO# CHIIbl. MOIIHOCTb.

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

16. Kunetnueckas sHeprus. [lonHas 3Heprus, 3aKOH COXpaHEHUS YHEPTUU.

17. Bpamenue tBepaoro tena. [lonstue MmomenTa cuiibl. OCHOBHOE YpaBHEHUE TUHAMUKH
BpaIIaTeIbHOTO JIBUKECHHUSL.

18. MoMeHT uHepIHH, ONpeiesieHue U IpUMeEp pacyeTa jisi ofHOpoaHbIX Tel. Teopema Il telinepa-
I'roiirenca.

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

20. Pabota npu BpaieHu# TBepAoro Tena. Kunerndeckasi SHepPTys BPaIIaroIero Tela.

21. LenTp macc, onpeaencuue. LleHTp Macc Kak TOYKa MPUIIOKEHUS CUIIbI TSHKECTH (TTOTEHIIMAIbHAS
SHEPTUSl CUJIbI TSHKECTH CUCTEMbl MATEPUAIBHBIX TOUEK U MOMEHT CHUJI TSIKECTH ).

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

23. CpeaHee 4UCIIO CTOJKHOBCHUI MOJICKYJI, CPEIHSIS JTTMHA CBOOOIHOTO IIpodera.

24. Slenenus nepenoca. Auddysus. Koadbdumument quddyzun.

25. SIBnenus nepeHoca. TemnonpoBoaHocTh. Ko puimeHT TemionpoBo HOCTH.

26. SIBnenus nepenoca. Bsskocts. Koadduiment Bsa3kocTu.

27. IloBepxHocTHOE HaTshKeHUEe. CMaunBanue. KanuispHele siBJICHUS.

28. CpenHsist SHEPTHUs MOJIEKYJIBI HICATBHOTO Ta3a, CTereHu cBo0oabl. Teopema bonbiiMana o
pacnepeiesieHuy SHEPTUH 110 CTENEHSIM CBOOOIBI.

29. BHyTpeHHss 3Heprus raza, pabora rasa, IepBoe Hayajlo TEPMOJINHAMUKH.

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

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

32. TennoBsle MamuHbl. Bropoe Hauano TepmoauHaMuku. [IpuHIUN paboThl TEMIOBBIX MAIITUH.

33. Hukn Kapno, K 3TOro nukia.

34. Tlousatue 00 0OpaTUMBIX U HEOOpaTUMBIX Tporeccax. JHTponus. HepaBenctBo Knaysuyca. K
LMKJIA PEabHBIX TEIUIOBBIX MAIIIMH.

35. 3akon Kynona. HanpsskeHHOCTB 351€KTpocTaTH4ecKoro nois. [IpuHuun cyneprno3unuu ais
BEKTOpA HAIPSKEHHOCTH MO, JIMHUYM BEKTOpa HANPSA)KEHHOCTH.

36. PaboTta cun anekTpocTaTu4eckoro mois. Teopema o HUPKYISIIUKE BEKTOPa HAMPSKECHHOCTH.

37. llotenuman. [IpuHuun cynepno3uuu AJis MoTeHuania.

38. CBs3b MEXly HAIPSHKEHHOCTBIO 3JIEKTPOCTATUYECKOTO MOJIS U TOTEHIIUATIOM.
OKBUIMOTEHIUAJBHBIE TOBEPXHOCTH U UX CBOMCTBA.

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

40. [lonstpHbIE M HEMOJISIPHBIE TUAJIEKTPUKH. J{M3neKkTpruieckas MIpOHUIIAEMOCTb U
BOCITPUUMYHUBOCT.

41. BexTop nonsipu3alny U BEKTOP NEKTPUUYECKOTO CMEIICHHUSI.

42. Cerneroanektpuku. [Ipsimoit u o6patHbIil be30dddekt. [IpuMeHeHre mbe3031eKTPHUKOB B
TEXHUKE.

43. [IpoBOIHUKY B 3JIEKTPOCTATUYECKOM IOJIE. DIIEKTPOCTATUUYECKAs UHIYKLIUS. Y CTIOBUS
paBHOBECHUS 3apsi10B HA POBOJAHUKE.

44. EmxocTb npoBoaHuKa. [Inmockuit konnencatop. LHunuuapudeckuit u chepudeckuii
KOHJIEHCATOPBI.

45. CoeMHEeHUs] KOHIEHCATOPOB.

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

47. DHeprus dIeKTpocTaTndeckoro mnois. O0beMHas MIOTHOCTh SHEPTHH.

48. OCHOBHbIE XapaKTEPUCTUKU MOCTOSIHHOTO ToKa. Cuna Toka. [ImoTHOCTh TOKa.

49. DnexkTpoasrxkyias cuna. Hanpspkenue Ha yyacTke nenu. 3akoH OMa 11 ydacTka Henu.
ConpoTusieHne MpoBOAHUKOB. 3akoH Oma B muddepeHnnansHoi Gpopme.

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

51. 3akon Oma aJ11 HEOAHOPOAHOTO Y4acTKa LEMU U 3aMKHYTOU LIETIH.

52. IIpaBuna Kupxroda.

53. MaruautHoe noje. OnbIT Dpcreaa. MarHUTHBIM MOMEHT KOHTYpa ¢ TOKOM. MHyKus
MarHUTHOTO TIOJIA.

54. 3akon buo — CaBapa — Jlariaca u 4acTHbIE cilyyau ero npuMeHeHus. JINHuM MarHuTHOM



WHIYKIUU.
55. Hupkynsiiusi BEKTOpa MarHUTHOM MHAYKIIMK. 3aKOH MOJIHOTO TOKAa (T€opeMa O LUPKYJIALIHH).
56. MarHuTHOE 110JI€ COJIEHOW/ Ia U TOPOHIa.

57. 3akoH Amnepa.

58. Cuna JlopeHma.

59. JIBukeHue 3apsyKEHHBIX YaCTHUI] B MArHUTHOM TOJIE.

60. Dddexr Xomna.

61. KoHTyp ¢ TOKOM B MarHuTHOM TIOJIE.

62. Pabota, coBepiaemas mpy NepeMeICHIH TPOBOJHIKA C TOKOM B MATHUTHOM IIOJIC.
63. Teopema I'aycca 15 TOTOKa MAarHUTHOM WHTYKITUH.

64. MarauuTHbie cBOWCTBa BeliecTBa. [ unoreza Amrnepa. Bektop HaMarHn4uBaHusl.

65. Hanpsik€eHHOCTh MarHUTHOTO 110J1s1. MarHuTHas MPOHUIIAEMOCTh U BOCIIPUUMYUBOCTb.
66. MarauuTHBIE MOMEHTBI ATOMOB U MOJIEKYIL.

67. JlnamarHeTHKY U apamMarHeTUKH.

68. deppoMarHeTUKU, UX CBOMCTBA U IIPUMEHEHHUE.

69. SIBieHue 3MEeKTPOMArHUTHOM UHIYKUIUU. 3aKoH uHAYKIuu Papanes. [Ipasuno Jlenna.
70. SABnennie camouHIyKIMHU. HIYKTUBHOCTD MPOBOJAHKKA. THIYKTUBHOCTE COJICHOMIA.
71. SIBnenue B3aumHoM nHAyKIMK. Toku dyko. Tpanchopmarop.

72. DHeprusi MarHUTHOTO TIOJISL.

73. BuxpeBoe anekrpuueckoe noie. [lepBoe ypaBHeHnne Makcpena.

74. Tok cmemienusi. Bropoe ypaBHenue Makcgesia.

75. IlonHas cucteMa ypaBHeHU MakcBeria.

76. DneKTpOMarHuTHbIE BOJIHBI U UX CBOMCTBA.DHEPIUs, IEPEHOCUMAs SJIEKTPOMAarHUTHOU

BostHOU. Bektop YmoBa — I[oitHTHHTa.

77. KorepeHtHble BOIHbL. ONTUYECKAs IJIMHA TYTH U ONITUYECKAsI pa3HOCTh X0/a BOJIH. Y CIIOBUE

MaKCHMyMa U MUHUMYyMa UHTepEpEeHIINH.

78. Metoabl HabmoAeHMs uHTepdepeHunu. MiHTepdepeHius B TOHKUX MJICHKaX.
79. Konbia Hetotona. [Ipumenenue naTtepdepeHIny CBeTa.

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

81. Judpaxus Ha KPYTJIOM OTBEPCTUU U JIUCKE.

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

83. Iucnepcus u pa3perniaronias CiocoOOHOCTh OMTUYECKUX MMPUOOPOB.

84. EcTecTBEeHHBII 1 MOJISIPU30BaHHbIN CBET. 3aK0H Maitoca.

85. Iongpuzanus npu OTpaKEHUH U MperoMiieHnd. 3aKoH bprocrepa.

86. JIBoitHoe nyuenpenomiuenue. [lonsgpusanmonsasle ycTpoiicTBa.

87. TeroBoe U3ITYYEHHE U €r0 XapaKTEePUCTUKH. AOCOTIOTHO YepHoe Teso. 3akoH Kupxroda.
88. 3akons! Credana — bonpiimana u Buna.

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

90. ®opmymna Ilnanka.

91. OnTrnyeckas MUPOMETPHUSL.

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

93. Macca u ummynbc potona. JlaBneHue cBeTa.

94. Db dexr Komnrona. KopmyckynspHo — BOTHOBOM Tyaan3M.

95. Mogens atoma Tomcona u Pesepdopna.

96. CunekTtp aToma Bogopoa.

97. Teopus bopa.

98. BonmHoBsie cBoiicTBa MuKpodactull. @opmyna ne-bpoiins. udpaxiius 31eKTpoHOB.
99. Ilpuniun HeonpeaeaeHHoCTeH [ elizeHOepra.

100. BonroBas ¢yHk1us u ee cBoiictBa. YpaBHenue lllpenunrepa.

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

7.4.2. IlpakTrueckue 3aaHus sl 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. Haligute cpeiHIOI0 CKOPOCTh U CpeIHEE YCKOPEHHE Tela 3a MEePBYIO,



BTOPYIO M TPETHIO CEKYH/IbI €T0 JTBUKCHHSI.

2. C 6amrau BbicoTOM h =25 M ropu30HTaILHO OPOIICH KAMEHBb CO CKOPOCThIO VX =15 M/c.

Kakoe Bpems t kamenb Oynet B nBuxkennn? Ha kakom paccrosiauu | 0T ocHOBaHMs OalTHY OH yIajeT Ha
3emunto? Kakoil yron cOCTaBUT TPaeKTOpHs KAMHS C TOPU30HTOM B TOUKE €0 MaJCHUsI Ha 3eMJTI0?

3. Kamenp OpoIeH TOPU30HTAIBHO CO CKOPOCThIO VX =15 Mm/c. Haiiiute HOpMabHOE H
TAaHTCHIIMATFHOE YCKOpPEHUs KaMHs yepes Bpemsi t = 1 ¢ mocie Havana JBHKEHUSI.

4. Komneco, Bpalasch paBHOYCKOPEHHO, JIOCTUIIIO yriioBoi ckopocTH 20 paj/c yepe3 N=10 00
nocJie Hayaja BparieHusi. Haiiure yrimoBoe yCKOpeHue KoJjeca.

5. 3aBUCUMOCTD MPOMJICHHOTO TEJIOM MYTH MO OKPYKHOCTH PauycoM =3 M 3a/1aercs
ypaBuerueM S=At2+Bt (A=0,4 m/c2, B=0,1 m/c). Onpenenute 1j1st MOMEHTa BpeMeru t = 1 ¢ mociie Havana
JIBIKEHUS YCKOpeHue: 1) HopMallbHOE; 2) TAHT€HLIUAIBHOE; 3) MOJIHOE.

6. Teno CKoJBb3UT MO HAKJIOHHOM TIIOCKOCTH, COCTABIISIONISCH ¢ TOPU30HTOM yTojl 45 rpaaycos.
[poiigs myts S = 36,4 cM, Teno mpuodpeTaet ckopocTh V =2 m/c. Halinute kodddumment Tpenus tena o
MJIOCKOCTb.

7. C 6amnu BeicoToit H = 20 M ropu3oHTaIbHO co ckopocThio 10 M/c OpoieH kaMeHb Maccoi
m=400 r. mpereOperasi COMPOTUBICHUEM BO3/1yXa, ONPEACTUTE Il MOMEHTa BpeMeHu t = 1 ¢ mocrne Havana
JIBIKEHUS: 1) KHHETUUYECKYIO SHEPTHIO; 2) MOTCHIMAIBHYIO SHEPTHIO.

8. ITyns maccoit m = 15 r, JeTsias ropu30HTAIBHO CO CKOpocThio V =200 M/c TIonaaaer B
Oa/uTMCTHYECKUI MassTHUK JTiHOM | = 1 M u maccoii M = 1,5 kr u 3actpeBaer B HeM. Onpeenre yroi
OTKJIOHEHHUS MAasTHHKA.

9. CrutouIHoOM OJTHOPOAHBIN TUCK CKATHIBAETCS 0€3 CKOJBKEHHUS ¢ HAKJIIOHHOM MIOCKOCTH,
oOpa3yromieii yroi anbda ¢ ropu3oHTOM. Onpeenure IMHEeHHOe YCKOPEHUeE a IUCKa.

10. HanummTe ypaBHeHHE TApMOHHUYECKOTO KOJIeOaHUs TOUKH, ecliu ero amrmutyna A = 15 cum,
MaKcHUMaibHas CKOpocTh Kojebmtomieiicst Toukn 30 cm/c, HauanpHas da3za 10 rpagycos.

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

12. Maccy m = 5 1 a30Ta, HaXOASIIYIOCS B 3aKPBITOM cocyzie o0beMoM V = 4 11 ipu TeMreparype
t1=200 C, narpeBatot no temneparypsl t2 = 400 C. Haiinure naBnenus pl u P2 rasa 1o u mocjie
HarpeBaHusl.

7.4.3. IlpuMepHbIe TEMBI KypcOBOii paboThI (MpoekTa) (Ipyu HaTHYUH)
KypcoBbie npoekTsl(paboThl) yueOHBIM MJIAHOM HE MPEyCMOTPEHBI.

7.5. MeTtoauyeckue MaTepuaibl, ONPEISISIONINEe MTPOIeAYPhl OIICHUBAHUS 3HAHUW, YMEHHI, HABBIKOB 1
(unu) ombiTa MPO(heCCUOHATBFHON JeSTeNIbHOCTH, XapaKTePHU3YIOIIKe 3Tanbl (JOPMUPOBAHUS KOMIETSHITHIA

[Tponienypa npoBeieHNs MPOMEKYTOYHON aTTECTAIUH U TEKYIIEro KOHTPOJIS YCIIEBaeMOCTH
pErJIaMeHTUPYETCS JIOKATBHBIM HOPMATHBHBIM aKTOM, ONPEACIISIONTNM TOPSIOK OpraHu3aui 1
MIPOBEICHUS TEKYIIIETO KOHTPOJIS YCIIEBAEMOCTH M IIPOMEXKYTOYHOM aTTECTAIIMH 00YJarOIIUXCSI.

[Tponienypa orieHuBaHusT HOPMUPOBAHKS KOMIIETEHIIUN TTPH MPOBEICHUN TEKYIIEro KOHTPOJIS
NpuBecHa B 1. 7.2.

TunoBbie KOHTPOJIBHBIC 3a/IaHKS WM WHBIE MaTEPHAIBl TEKYIIIETO KOHTPOJIS IPUBEICHBI B 1. 7.3.

[TpomexxyTouHas aTTecTaius 1o JUCIUILIMHE TPOBOIUTCS B opMe 3auera. iTorosas arrecranus
MIPOBOJIUTCS B (pOopMe DK3aMeHa.

3ader nMpoBOAUTCS B hopMe coOeCeOBaHUS U TECTUPOBAHMS (B TOM YUCJIE KOMIIBIOTEPHOTO).

DK3aMeH MPOBOAUTCS B (hOpME MMCbMEHHOTO KOHTPOJIBHOTO 33JIaHUs (B TOM YHCIIS
KOMIIBIOTEPHOTO).

7.6. Kpurepuu onieHnBanus chOpMHUPOBAHHOCTH KOMIIETCHIIUN TTPH MTPOBEICHUH MPOMEKYTOTHON
aTTecTaluu

YDpOBEHL OCBOEHMS 1 OLICHKA

Kprepun OueHka OueHka
«HEYOBIICTBOPHUTEND | «ymoBieTBoputenbH | OLiEHKa «XOpOoLIo» O1eHKa «OTIAYHO
OLICHUBAHUS
HO» o»
«HE 3a4TEHOY «3a4TEHO»




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

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

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

-IOTTYCKAIOTCS -HETIOJTHBIC OTBETHI | KOHTPOJIMPYEMOTO | 3HAHUS MPOrPaMMHOTO

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




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

MPOAEMOHCTPUPOBA | CYIIECTBEHHBIMU HEOOJIBIITUMU OTJIMYHBIC YMEHUS B
HEJIOCTaTOYHBIN HETOYHOCTSAMM. HETOYHOCTSIMH. paMKax 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 BOIIpOCcax BOITPOCHI OBLIIO HEOOJIBIITUMU
MpernojiaBaTess. JIOMYIIIEHO MHOT'O HETOYHOCTSIMH.
HETOYHOCTEH. OtBeTun Ha
OOJILIITUHCTBO
JIOTTOJTHUTEIIbHBIX
BOIIPOCOB.
He moxet BriOpaTh UcnbiThiBaET be3 3aTpynnenuit [TIpumensier
METOJIUKY 3aTPYIHCHUS T10 BBIOHpaeT TEOPETUUECKNE 3HAHUS
BBITIOJTHCHHUS BBIOOPY METOJIUKHU CTaHJIapTHYIO JUISL BBIOOpa METOIUKH
3aaHUH. BBITIOJTHEHHS METOJIUKY BBITIOJTHEHUS 3a/ITaHHH.
JlomyckaeT rpyobie 3aaHUH. BBITIOJTHCHHS He nomyckaeT ommbox
OIIMOKH TIPH JlomyckaeT OmmOKu 3aJaHUN. IIPY BBITTOJTHCHUH
BBITIOJTHCHUH IIPH BBINOJHEHUH | JlomycKaeT OmmMOKu 3aJaHUH.
3aaHUM, 3aJJaHNH, P BBITTOJIHCHUU CaMOoCTOSTENILHO
HapyIAIOIINE JIOTUKY | HapyIICHUS JIOTUKU 3aIaHuM, HE aHATN3UPYET
penieHus 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.

Or1eHKa Mo JUCIUILINHE 3aBUCHUT OT YPOBHS C(HOPMUPOBAHHOCTH KOMIIETCHITNH, 3aKPEIJICHHBIX 3a
JTUCIUTIIIMHOM, M MPEJCTaBIAET CO00# cpeHee apu(pMETHUIECKOE OT BBICTABICHHBIX OIICHOK IO OT/ICIbHBIM
pe3ynbTaTamM oOydeHHS (3HAHUS, YMCHUS, BIaJICHHEC HAaBbIKAMH).

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

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

Or1eHKa «yI0BIIETBOPUTEILHOY/ «3aUTEHO» BBICTABIIICTCS, €CIIU CpeIHee apu(MeTHIecKoe
HaxXOJUTCs B MHTEpBajie oT 2,5 1o 3.,4.

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



8. YueOHO-MeTOAMUYECKOE M MATEPUAIBLHO-TEXHHYECKOE 00ecneuyeHrue TUCIHIIMHBI (MOLyJIs1)
8.1. IlepeueHb OCHOBHOM M JOTIOJHUTEIBHOM JIUTEPATYPhI, HEOOXOIUMOM /I OCBOCHUS AUCITUTUTHHBI

(Moyist)
. KonunuectBo
Ne ABTOp, Ha3BaHUE, MECTO U3aHMSI, U3/IaTEIbCTBO, TO/I U3/IaHUs yUeOHOH 1
/1 y4eOHO-METOIUIECCKON JTUTEPATYPhI PK3EMILIADOB/SICKTP
oHHBbIN angpec ObC
OcHoBHAas INTEPATYPA
Crapony6nesa I'. I1., Xamenko A. A., Kypc nekuuii o puzmnke. MexaHuka,

1 |MomexymapHas (hu3uKa, TEPMOJIMHAMHKA. DJICKTPUICCTBO M MAarHETU3M, http://www.iprbooksh
CraBporonb: CTaBpOnoJILCKHIA TOCYIaPCTBCHHBIN arpapHblii YHUBEPCUTET, op.ru/76115.html
2017
Craponyomnesa I'. I1., Xamenko A. A., Kypc nekunii o ¢puszuke. MexaHuka,

o |MomexympHas bu3nKa, TepMOAMHAMHUKA. DICKTPUYECTBO U MArHETH3M, https://www.iprbooks
CraBpornosb: CTaBpOnoJIbCKUH TOCYIapCTBEHHBIN arpapHblil 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., JIsmenxko FO. I1., Xonoaunuu B. H., [Tonukapnos B. M.,

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

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

JdonoHUTeIbHAS JUTEPaTYpa

1 Kanamaukos H. I1., MypasseB-Cmupros C. C., O6mias ¢pusuka. COOpHHUK https://e.lanbook.com
3aJlaHuil U PyKOBOJICTBO K penieHuto 3anad, Cankr-IlerepOypr: Jlanb, 2020 /book/130574
Kuwm /1. Y., Konosanos H. I1., Jlesur 1. 1., Konosanos I1. H., ®usuka. https://e.lanbook.com

2 |DnexrpuuecTBo U MarHeTu3M. Kypc JeKIuii ¢ mpuMepamMu perieHus 3a1a4, /img/cover/book/1139
Canxkr-IlerepOypr: Jlans, 2019 02.jpg
Cxnsposa E. A., Cemkuna JI. U., Ky3ueuos C. I/I.,. Kypc JICKLHHA 110 ¢busuke. http://www.iprbooksh

3 |MonekynspHas ¢pusnka. TepmoguHamuka, Tomck: ToMckuit

. op.ru/83966.html
MIOJINTEXHUYECKUI YHUBEpcuTeT, 2017
Kocmos B. B., Crankosa E. H., bo6posckuii A. I1., JlabopaTopHbIii
MPAKTUKYM C UCIIOJIb30BaHUEM BUPTYAIbHBIX CTEHIOB M0 AUCIUIUIMHE http:/Awww.iprbooksh

4 | «Duzuka». Paznen «MonekynsapHas ¢hus3nka U TepMoauHaMuKka», CaHKT-

. N . - op.ru/17897.html
[TetepOypr: Poccuiickuii rocy1apcTBEHHBIN THAPOMETEOPOTOTHIECKUI
yHHUBEpcuteT, 2013
Hy6posckuii B. T'., Xapnamos I'. B., Mexanuka, TepMoiMHAMUKA U

g |MOJeKyIspHas ¢u3nKa: COOPHUK 3a/1a4 U MPUMEPHI UX PEIICHHS, http://www.iprbooksh
Hosocubupck: HoBocuOupckmii rocy1apCTBEHHBINH TEXHUISCKUI op.ru/91733.html
yHuBepcuTeT, 2015

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

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

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

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

Camapckuil rocyJapcTBEHHbIN TexHuueckuil yausepcutet, 9bC ACB, 2016

op.ru/91131.html




OOyuaromuecs U3 yuciia nHBaIuI0B U uil ¢ OB3 obecrieunBarOTCs MeYaTHBIMU U (FITH)
AIIEKTPOHHBIMU 00Pa30BaTEILHBIMU pecypcaMu B (hopmax, alanTUPOBAHHBIX K OTPAHHYEHUSM UX
3/10pOBBA.

8.2. [lepeueHb pecypcoB HHPOPMAITMOHHO-TEIIEKOMMYHHKAIIMOHHOHN ceTh « HTepHEeT», HEOOXOAUMBIX TSI
OCBOCHHUS JUCITUTUTHHBI (MOTYJIS)

Haumenosanue pecypca cetu «IHTEpHET» DNEeKTPOHHBIN ajpec pecypea

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

BupTtyanbHbie 3KCIIEpUMEHTHI

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

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

HaunmenoBanue DJIeKTPOHHBII ajzpec pecypca
https://www.spbgasu.ru/Univer
Oo6pasoBarenbhbie nHTEpHET-pecypchl CITOIACY sitet/Biblioteka/Obrazovatelnye

_internet-resursy/

Kypnuans! uznarenscra Sage. B HacTosee BpeMsi TIOCTYITHBI CTaThH U3
320 xxypHaiioB 110 36 IpeAMETHBIM PyOpUKaM: T'YMaHUTAPHBIC U
00IIeCTBCHHBIC HAYKH, HH(OPMATHKA, HH)XCHEPHBIC JUCIUILTNHBL,
HKOHOMHKA, 3/I0POBbE U 0Opa30BaHME.

www.sagepublications.com

bubnuoreka nmo EctectBenHbM Haykam Poccuiickoli AkageMuu HayK

WWW.ras.ru
(PAH)
EnunbIii 571eKTpOHHBINA pecype yueOHO-METOINYECKON JTUTEPATYPHI

www.spbgasu.ru
CII6I'ACY pobg
Poccuiickast rocygapcTBeHHasi OMOJIMOTEKA WWW.Isl.ru

®denepanbHbIi 00pazoBaTeabHbIN opTan "EquHoe OKHO J0CTyNa K

; http://window.edu.ru
00paszoBaTeIbHBIM pecypcam

Hayunas snektpoHHast

Hayunas snexkrponnas oubnuoreka eLIBRARY.RU 6ubmiorexa eLIBRARY RU

DIIeKTPOHHO-0MOIMOTEYHAs cucTEMa n3aareiabcTBa "KOHCYIbTaHT .
p A y https://www.studentlibrary.ru/

cTyneHra”

DNIEKTPOHHO-0MOIMoTeyHas cructeMa usnatenbersa "' IPRsmart" http://www.iprbookshop.ru/
DIeKTPOHHO-6NGIHOTe Has cucTeMa u3atenbera "FOPANT" https://www.biblio-online.ru/
HHTepHeT-TpeHaXKephl B chepe 00pa3oBaHus http://www.i-exam. ru
DJIeKTPOHHO-0MOIMOTEUHAs cucTeMa u3aareabcTa "Jlanp" https://e.lanbook.com/
OnekTponHas 6ubnmorexka Upouc 64 m’;r;://ntb.spbgasu.ru/Irb|s64r_p
Cucrema qucranimonHoro ooyuenus CII6IACY Moodle https://moodle.spbgasu.ru/

8.4. [lepeuens MHGOPMAITMOHHBIX TEXHOJIOTHIA, UCTIOIB3YEMbIX MPHU OCYIECTBICHUH 00pa30BaTEILHOTO
mpoliecca 1o AUCUUIIINHE, BKIII0Yas IepedeHb JTUIEH3MOHHOTO U CBOOOHO pacpoCTPaHIEMOTO
MPOrPaMMHOTO O0ecTIeueHUs

Crnioco0 pacrpocTpaHeHHs
HaumenoBanue (JIMLIEH3MOHHOE MM CBOOOIHO
pacnpocTpaHsIeMoe)

Horosop Ne /132009689201 ot

Microsoft Windows 10 Pro 18.12.2020r

8.5. MarepuanbHO-TeXHUYECKOE 00ecredeHne JUCITUTLTNHBI
Cenenust 00 OCHAICHHOCTH YY€OHBIX ayAUTOPUN 1 TOMEIICHUH JII CAMOCTOSITEIbHOW PaOOTHI

HanmenoBaHue y‘IC6HLIX ayI[I/ITOpI/Iﬁ u OCH&H.ICHHOCTB O60pyI[OBaHI/ICM U TCXHUYCCKHUMHU
MMOMENICHUH IS CaMOCTOSTEILHOM pa6OTBI cpeacTtBamMu O6y‘-ICHI/IH




40. YaeOHbIe ayTMTOPUU ISl IPOBEICHHS
JICKIIMOHHBIX 3aHATUHN

VYueOHas ayuTOpHs IJIs TPOBEACHUS 3aHATHIA
JIEKIITMOHHOTO TUTIA, KOMILJIEKT MYJIbTUMEINIHHOTO
obopynoBaHus (IEPCOHATBHBINA KOMITBIOTED,
MYJIbTUMEAUNHBIA TIPOEKTOP, IKPaH, ayIMO-CUCTEMA),
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, ayIn0-CUCTEMA), TOCKA, KOMITJIEKT
yueOHoI Mebenu, TOIKIIOYEHHE K KOMITbIOTEPHOM
cetu CIIOI'ACY, Beixona B HTEpHET

40. YueOHble ayTMTOPUU JJISl IPOBEICHUS
1a00paTOPHBIX padOT

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

Ayn. 318

Onpenenenne oObemMa MUIUHIPA TTPHA TOMOIITH
IITAHTEHITUPKYJIS (IITAaHTCHIIUPKYIIb); Y CTAaHOBKA TSI
WCCIICTIOBAHMS 3aBUCUMOCTH TIepHoa KojeOanui
MaTEMaTHYECKOT0 MasTHUKA OT €ro JUTUHBI U
oTpesieNIeHUE YCKOPEHUS CBOOOTHOTO MAaCHHS:
MasiTHuK

YcTaHOBKa JIJIsl MCCIICAOBAHUS 3aBUCHMOCTH TIEpHOJ1a
KoJIeO0aHU MAaTEeMAaTHYECKOTO MAsITHHKA OT €T0 JITTMHBI
Y OTIpe/ielieHUue YCKOPEHUS CBOOOIHOTO TACHHSI,
YcTaHOBKa JIJIs ONIPEICTICHUS] YCKOPEHHS CBOOOTHOTO
MAJCHMSI I10 TICPUOTY KOJICOAHHI MaTeMaTHIeCKOTO
MasTHUKA; Y CTAaHOBKA JIJISl U3y4eHUs (PU3HUECKOTO
MasTHUKA; Y CTAHOBKA JIJISl ONIPEICTICHUS MOMEHTA
WHEPIMH TeJa MO MEePUOy KPYTHIBHBIX KOJIeOaHUH:
YcTaHOBKa JIJIs ONIPEICTICHUS. MOMEHTA HHEPITUU
napajuiesieuIe/1a METOIOM KPYTHIIBHBIX KOJIeOaHUH:
YcTaHOBKa JJIs ONIPEICTICHUS. MOMEHTA HHEPITUU
JTUCKA TI0 TIEPHOY KPYTUIBHBIX KOJICOAHHIA.
YcTaHOBKa JIJIs H3y4EHUSI OCHOBHOTO YPAaBHECHHUS
JTUHAMHKH BPAIATSIILHOTO JIBIKEHUS C TIOMOIIBIO
MasTHrKa O6epOeka

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

YcTaHoOBKa 1715 ONIpeieTICHHs TOBEPXHOCTHOTO
HaTSKEHHsI METO/IOM OTpbhIBa KOJbIla (MeTo a0 Hym).
YcTaHoBka 71 onpeneneHus kodpuimenta BI3KocTu
®uaKoctu MeTogoMm 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
ra3oBOM MOCTOSIHHOM. Y CTaHOBKA JUJIs1 OIIPEAEIEHUS
OTHOIICHUS TEIUIOEMKOCTEH BO3/IyXa. Y CTaHOBKA IS
OTIpe/IeNICHUs] OTHOIICHHUS TETNIOEMKOCTEH BO3TyXa.
Beco1 nabopatopHble 21eKTpoHHbIE. Bechl
nabopatopusie 1100




40. YaeOHbIe ayTMTOPUU ISl IPOBEIACHHS
71a00paTOPHBIX pabOT

naboparopus 001Iel 1 CTPOUTETHHON (UBUKH
2-s1 KpacHoapmetickas yi. a1.4

Ayn. 316

YcTaHoBKa /1715 MCClIEI0BAHUS 3aBUCUMOCTH
MOIIIHOCTH, BBIICTISIEMOM B LI€TIM TOCTOSTHHOTO TOKA, U
Kod(uimenHTa moyie3HOro 1eUCTBUS UCTOYHHUKA OT
CHWJIBI TOKA U OT BHEUTHETO CONPOTUBJICHHS. Y CTAHOBKA
JUISL KCCIIeIOBAaHUS 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
WHIYKTUBHOCTH KaTyUIKA 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 YAENIBHOTO 3apsi/ia JJIEKTPOHA METOJI0M
MarHeTpoHay. Y CTaHOBKa JJisl OMpe/esIeHuUs
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 o011 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.
VYcraHOBKa I ONIPEIEeIeHUs IOCTOSIHHOM B 3aKOHE
Credana- bonpliMaHa py MOMOUIY ONTHYECKOTO
MIAPOMETPA. Y CTAHOBKA JJIS U3Y4YEHUS J1a3€pHOTO
M3JIy4eHUs. Y CTAHOBKA JUISl U3Y4YECHUS

T (PaKIIMOHHON PEIIETKU. Y CTAHOBKA TSI
ONpeIEICHUS JUIMHBI CBETOBOM BOJIHBI ITPH IIOMOLIA
kosery HproToHa. Y cTaHOBKA U1 ONpEIeeHUs JUIMHBI
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 CTaHOBKA JUJISL UCCIIEA0BAHUS CIIEKTPOB
MIOTJIOIIECHUS Y POIYCKaHUs. Y CTaHOBKA JUIS
ONpeIeTeHUs JUIMNHHOBOJIHOBOM IPaHUIbl CIIEKTPA
TIOTJIOIIEHUS M BBIUKCIEHUE NOCTOSHHOM [1manka.
YcTaHoBKa 1715 U3y4eHus: abCONIOTHO YEPHOTO TeJa.
VYcTaHoBka 1715 M3ydeHus: BHeHHero Gporo3ddexra

40. ITomemeHus a1 caMOCTOSITENIbHOM 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 o0ecrieueHneM J0CTyma B
ANEKTPOHHYIO WH(DOPMAIIMOHHO-00pa30BaTENbHYIO
cpeny CIIOI'ACY.

I1O Microsoft Windows 10,

Jns naBanunoB v aun ¢ OB3 obecnieunBaroTest crielivanbHble YCIOBUS IS TOTY4YEHUS
00pa30BaHus B COOTBETCTBUU C TPEOOBAHUSIMHU HOPMATHBHO-TIPABOBHIX JOKYMEHTOB.
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