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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 (bI/ISI/I‘IeCKI/Ie 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,

CHOCOOBI ¥ €IUHHIIBI U3MEPCHUST; 3HATh Ha3HAYCHUE W TPUHIIUIIBI JICHCTBHS BaKHEUIITHX (PU3UICCKUX
puOOpPOB.

3azayaMy OCBOEHMSI TUCLUIUINHBI SIBIISIFOTCSL:

* U3y4eHHUE OCHOBHBIX (PM3MUECKUX SBJICHUH, OBIaJeHHEe (HDyHAAMEHTAIbHBIMU OHATUSIMH,
3aKOHAMH U TEOPUSMH KIACCHUECKON U COBPEMEHHOW (DM3UKH, a TAaKXKe METoAaMU (PU3NIECKOTrO
UCCIIEI0BaHMS;

* OBJIQJICHUE IPUEMAMU U METOJAMHM PEIICHUSI KOHKPETHBIX 3a/1a4 U3 Pa3JInYHbIX 00s1acTeil
¢buzuky;

* 03HAKOMJICHHE C COBPEMEHHOMN U3MEPUTEIbHOM armnapaTypoi, popMHpOBaHUE HABBIKOB
poBeeHUs PU3NUECKOro HIKCIIEPUMEHTA, YMEHUE BBICNIATh KOHKPETHOE (PU3HUECKOE COJepKAHUE B
IPUKJIAJHBIX 33/1a4ax Oyaylei crnenuaibHOCTH;

* U3y4EHUE UCTOPHH Pa3BUTUS (DPUBHKH.

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-2 Cnocoben
IPUMEHSITh
COOTBETCTBYIOIIUN (HU3UKO
-MaTeMaTU4EeCKUI arapar,
METO/Ibl aHAJIN3a U
MOJIETUPOBaHUS,
TEOPETUYECKOI0 U
SKCIIEPUMEHTAIILHOTO
UCCJIEIOBaHMSI TIPU
pelieHun
poeCCHOHATIBHBIX 3a71a4

OIIK-2.2 JleMmoHCTpUpYET
NOHMMaHUE (PU3HUECKUX
SBJICHUU U IPUMEHSIET 3aKOHBI
MEXaHUKH, TEPMOJNHAMUKH,
AJIEKTPUYECTBA U MAarHETU3Ma,
ONTHUKHU

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




YK-1 Cnocoben
OCYIIECTBIISITH TIOUCK,
KPUTUYECKHUI aHAIU3 U
CUHTe3 uHGOpMaIuH,
MPUMEHSTh CUCTEMHBIN
MOJIX O/ IJISl PEIICHUS
MOCTaBJICHHBIX 33724

VK-1.2 Brigasiser
uHpOpMaIIHIO, 3HAYMMYFO JIJIS
IIOCTaBIICHHOHU 3aJa4u

3HaeT

MCTOYHUKH MOUCKA HHPOPMAITHH

ymMeeT

HaxXOoIUuThb I/IHd)OpMaI_II/IIO B HCTOYHHKAX B
COOTBETCTBHH C ITOCTABJICHHOM 3a71aUcii
BJIajeeT

HaBBIKaMU IIOMCKa UH(GOPMAITMOHHBIX
pecypcoB /s moucka uaopmanmuu

VYK-2 Criocoben
OMpEICIIATh KPYT 3aja4 B
paMKax IMOCTaBICHHON
11U ¥ BEIOUpATh
ONTHUMAJIBHBIE CIIOCOOBI UX
peIIeHUs, UCXOS U3
JEHCTBYIOIIUX MMPABOBBIX
HOPM, HMECIOIIHUXCS
PECYpPCOB U OTpaHUYCHUI

VYK-2.4 CocraBnsier
MOCIIe0BATEIHHOCTh
(aropuTM) pelIeHUs 3a1a9u

3HAeT

QITOPUTMBI OCHOBHBIX METOJIOB  PEIICHUS
MOCTaBJICHHBIX 3aa4;

yMeeT

MPUMEHATh AJITOPUTMBI OCHOBHBIX METOJIOB
pEIICHUS MOCTAaBIICHHBIX 33]1a4;

BJIAJIEET

QITOPUTMAaMH PEIICHUS MOCTABJICHHBIX 3a/1a4

3. Yka3zanue MecTa JUCHUILIMHBI (MOAYJIAA) B CTPYKTYpe 00pa3oBaTeIbHOM IPOrpaMMBbl

JanHas qucuuruinHa (MoayJib) BKirodeHa B biok «/lucuummunsl, monyimu» b1.0.12 ocHOBHOM
npodeccuoHalibHON 00pa3zoBarenbHOl porpammbl 13.03.01 TemnosHepreTrka u TCIUIOTEXHUKA U
OTHOCHTCS K 0053aTeIbHON YacTH y4eOHOT0 TUTaHa.




JlucuuiimHa OTHOCUTCS K 0a30BOM YaCcTH MaTeMaTHYECKOTO U €CTECTBEHHO-HAYYHOTO Iukiaa. OHa
OCHOBBIBACTCS HAa 3HAHUSAX, HABBIKAX M YMEHUSX, IPUOOPETEHHBIX B PE3YJIbTaTe OCBOCHUS (DU3HKHU
«0a30BbIil YPOBEHBY:!

MexaHnka

1. Kunemartuka: MeXaHM4ECKOE JIBUIKEHHE, MTyTh, IEPEMEILIEHUE, CKOPOCTh, YCKOPEHUE.
PaBHOMEpHOE U paBHOTIEPEMEHHOE JBUYKEHUE.

2. lunamuka: [1epBroiit 3akon HetoTona. MHepumanbHbie cucTeMbl oTcueTa. BTopoii 3akon
Hrrorona, macca, cuna. Tperuii 3akoH HetoToHa. 3akoH BceMupHoOro tsaroreHus. 3akoH ['yka. Ummyisbc.
3aKoH coxpaHeHus: uMItysbca. Kunernueckast 1 moTeHIMaIbHast SHEPTrusl. 3aKOH COXPAaHEHUS SHEPTUH B
Mexanuke. PaboTra, MOIIHOCTE.

MonekynsipHasi pusuka. TerioBbIe sBICHUS.

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

2. YpaBHEHHE COCTOSIHUS HICAIBHOTO Ta3a. ["7a30BbIe 3aKOHBI.

3. [epBolit 3ak0H TepMoarMHAMUKH. PaboTa npu m3mMeHeHnn oobeMa raza. BHyTpeHHsIs SHeprust
uaeanbHoro rasza. [[puMeHenue nepBoro 3ak0Ha TEPMOJUHAMUKH ISl U3OTPOIIECCOB -

Anmunabarnyeckuit mporecc. CHIOBbIC MAIIMHEL, K.I1.J[. TEIUIOBOW MaIIHHEI.

4. I3aMeHeHne arperaTHOr0 COCTOSIHUS BellecTBa (IJIaBJICHUE, TapooOpa3oBaHKUe, KOHASCHCAIIHS ).

DJIeKTpOCTaTHKa

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

2. Pabora 1o nmepeMereHuo AMeKTPUISCKOro 3apsia B anekTpuueckoM moste. [lorenmumar.
Pa3HocTh noteHunanos.

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

3aKOHBI MOCTOSIHHOT'O TOKA.

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

2. DnekTpoBrKyIas cuia. 3akoH OMa 11 3aMKHYTOM 1IeIH.

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

MarnuTtHO€e nojue. NeKTPOMarHuTHasE UHAYKIIHSL.

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

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

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

MexaHuueckre U JIeKTPOMarHUTHBIE KOJIeOaHMUs.

1. F'apmonnueckoe konebanne. Maremarnyeckuit MasTHUK. [[py>KUHHBIN MasTHUK.

2. Bonnbl. YpaBHeHue BoJIHbL. J[JIMHA BOJHBI, 3BYKOBBIE BOJIHBI.

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

Onruka.

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

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

3. ducnepcus ceeta. UuTepdepenius u nudpakiiys CBETOBBIX BOJH.

KBantoBas  ¢usuka.

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

2. CtpoeHue aToma

No Kona n HamMeHOBaHME HHIUKATOPA
[Tocnenyromue TUCIUIIIIMHBI
n/m JIOCTHIKEHHUS KOMITETCHIINHA




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

VK-1.1, YK-1.2, YK-1.3, YK-1.4,
VK-1.5, YK-1.6, YK-2.1, YK-2.2,
VK-2.3, YK-2.4, YK-3.1, YK-3.2,
YK-3.3, VK-3.4, YK-3.5, VK-3.6,
VK-4.1, YK-4.2, YK-4.3, YK-4.4,
VK-5.1, VK-5.2, YK-5.3, VK-6.1,
YK-6.2, VK-6.3, YK-6.4, VK-6.5,
VK-7.1, VK-7.2, YK-7.3, VK-7 .4,
VK-8.1, VK-8.2, YK-8.3, VK-8.4,
YK-9.1, VK-9.2, YK-9.3, VK-9.4,
YK-9.5, VK-10.1, VK-10.2, YK-10.3,
OIIK-1.1, OTIK-1.2, OTIK-2.1, OTIK-
2.2, OTIK-2.3, OTIK-2.4, OTIK-2.5,
OIIK-2.6, OTIK-3.1, OTIK-3.2, OTIK-
3.3, OIIK-3.4, OIIK-3.5, OIIK-3.6,
OIIK-3.7, OTIK-4.1, OTIK-4.2, OTIK-
4.3, OTIK-5.1, OTIK-5.2, TIK-1.1, TIK
-1.2, TIK-1.3, TIK-1.4, TIK-2.1, TIK-
2.2, TIK-2.3, TIK-3.1, TTK-3.2, TIK-
3.3, TIK(LD)-1.1, TIK(LD)-1.2, TIK(1T)-
1.3, TIK(1D)- 1.4, TIK(I)- 1.5, TIK(ILD)-
1.6

I'mpporasonnHamuka

OIIK-3.1, OIIK-3.2

HpI/IKHa)IHaH MCXaHHUKa

OIIK-2.2

Alw]|DN

TeopeTndeckass MEXaHHUKa

OIIK-2.2

5 TexHuueckas TCpMOIUHAMHKA

OIIK-2.2, OIIK-3.3, OIIK-3.4, OIIK
-3.5

6 |Dxonorus

YK-8.1

7 bezomacHOCTE KUBHECACATCIBHOCTH

VK-8.1, YK-8.2, YK-8.3, YK-8.4

8 [TemnomaccooOmen

OIIK-3.1, OIIK-3.3, OIIK-3.6, OIIK
-3.7

9 |DmekTponuHaMUKa

OIIK-2.2, OIIK-5.1, OIIK-5.2

10 |DnexTpoTexXHHKa U dIEKTPOHHUKA

OIIK-5.1, OIIK-5.2, OIIK-2.4, OIIK
-2.5

11 |HerpaauuuoHHBIE U BO30OHOBIISIEMbIE HCTOYHUKH SHEPTUN IIK-1.1, I[IK-1.4
12 |MCTOYHUKH U CUCTEMBI TEILUIOCHAOKEHUS I1K-1.1, IIK-1.2, TIK-1.3
13 |Hargerarenu u TEMIOBLIE ABUTATEIN I1K-2.1, IIK-3.1

4. O0beM TUCHHUILUIMHBI (MOYJIfA) B 3a4€THBIX ¢IMHULAX C YKA3aHUEM KOJIMYECTBA aKaJeMHYeCKHUX
4acoB, BbIJEJEHHbIX HA KOHTAKTHYI0 padoTy 00y4aliuXxcs ¢ npemnojaasareseM (10 BUaAaM y4eOHbIX

3aHATHH) M HA CAMOCTOSATE/IbHYIO Pa00Ty 00y4YarOIIUXCS




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
? JIEKITH 113 JIP B a
Ne Pasnensl IUCHUATUIUHEI g 1l CP :;;(1;0’ JIOCTHUKEHU
8 U3 HUX U3 HUX U3 HUX ' a
Ha Ha Ha KOMIICTCHI]
BCEro T;ii;g BCEro 22351; BCEro 22351; nn
noaro- noaro- oaro-
TOBKY TOBKY TOBKY
1. |1 pa3nen. ®usznueckue OCHOBBI
MEXaHUKH
11 KunemaTtuka mocrymnarenbHOTO 11 2 2 9 6 12 VK-1.1
Y BpalaTeIbHOTO JIBH)KCHHUS
19 JluHaMyKa MoCTynaTeIbHOTO U 11 2 2 9 6 12 VK-1.1
" | BpamarenbHOTO IBHKEHUS ’
1.3. | PabGoTta, MOIITHOCTh U SHEPTHSL. 1 2 2 2 6 12 VK-1.1
14 MexaHuKka BpamaTeIbHOTO 11 2 2 3 5 13 VK-1.1
JIBMOKCHUSI TBEPJOTO TEJA.
1.5. | ®dusuka xkoyebaHu U BOJIH. 1 2 2 1 6 11 VK-1.1
2. |2 paznen. Monekynsipaast
¢bu3nKa 1 TePMOANHAMUKA
2.1. OcroBb! MOJICKYIAPHO- 1] 2 2 3 6 13 VK-1.1
KHHETHYECKOW TEOPHHU
2.2. | OCHOBBI TEPMOIUHAMUKHU 1 2 2 2 6 12 VK-1.1
23 Craructuueckas Gpusmka. 1 2 2 1 14 19 VK-1.1
SIBIIeHMS IepeHoca.
3. |3 pazmen. Konrpois
du3nyeckre OCHOBBI
3.1. | Mexanuku. MonekynspHas 1 4 YK-1.1
¢bu3MKa U TEPMOJIMHAMUKA
4. |4 pazzaen. DNeKTpUUeCcTBO U
MarHeTu3M
DneKTpoCcTaTHKA.
4.1. [ OnexTpuueckoe 1mojie B 2| 2 2 1 4 9 YK-1.1
BaKyyMe.
DnekrpocTtaTuka. [IpoBoTHUKH
4.2. | ¥ TUPICKTPUKHU B 2 2 2 VK-1.1
AJIEKTPUYECKOM TT0JIE.
4.3. | ITocTOAHHBIN TOK 2 2 2 2 7 13 VK-1.1
4.4. [MaruutHOe 1oJie B BaKyyMe. 2| 2 2 2 6 12 YK-1.1
45 JlelicTBME€ MarHUTHOTO TTOJIS Ha ol o 1 5 6 11 VK-11
| gBrOKyIImecs 3apsiibl M TOKU. ’
46 MarauTHBIE CBOIICTBA 2 2 6 8 VK-11
BEIIECTBA.
4.7. | DnekTpoMarHuTHast MHAYKIUS | 2 | 2 1 6 9 YK-1.1
48 OcHoBbI TeOpuu MakcBeia ol o 6 8 VK-11
JUISL DIICKTPOMArHUTHOTO TIOJISI




5. |5 pazmen. BonHoBas onrtuka
5.1. |UuTepdepentus cBeta 2 1 1 6 10 YK-1.1
5.2. | dudpakuus cBera 2 1 1 6 10 YK-1.1
5.3. |[Tonspuzanus ceeta 2 1 2 6 11 YK-1.1
6. |6 paznen. DnemeHTsI
KBaHTOBOI (PM3UKU aTOMOB U
MOJICKYII
TennoBoe U3Iy4eHue u ero
6.1, YA 2 1 2 6 | 11 | VK-11
3aKOHBI
KBanToBas npupozna
6.2. PHPOL 2 2 6 10 YK-1.1
U3ITyYEHHUSI.
[TnanerapHast Moaenb aToMa
6.3. P A 2 2 2 6 | 12 | VK11
bopa-Pesepdopna
DJIEMEHTHI KBaHTOBOU
6.4. | MexaHUKH. YpaBHCHHUE 2 6 8 YK-1.1
[[Ipenunrepa
6.5. | DneMeHTHI sepHON QU3HKU 2 1 6 9 YK-1.1
7. |7 paznen. Koutpomns
7.1. | Ox3ameH. 27 YK-1.1
5.1. Jlexuun
Ne | HaumeHoBaHue pazjaena .
. HaumeHoBaHue 1 KpaTKoe coep KaHue JeKIUi
pasn Y T€MBI JICKITUH’
KunemaTuka nmoctynaresbHOTO W BPaIaTeIbHOTO ABUKCHUS
[Ipenmer kunemaTuku. CuctemMbl oTcuéra. CriocoObl 3a/1aHus ABHKCHUS
Kunemaruka MaTepuaibHOM Touku. CpelHIe, MTHOBEHHBIE CKOPOCTH U YCKOPEHHUSL.
1 TIOCTYMATEIBHOTO 1 | HopmanbHOE M TaHTeHIUAIbHOE yekopenus. Knaccupukanus qBuKeHHit
BpAIaTCJIbHOTO MaTepuaibHOM Touku. Knunemartnka aGconroTno TBEpaoro tena. Ceasb
ABHXCHI MESK/Ty IMHENHBIMU U YTJIOBBIMH XapPaKTEPUCTUKAMHU TeJIa IIPU ETO
BpaIlCHUH.
JlnHaMuKa moCTynaTeIbHOTO U BPAIaTeIbHOTO JBUYKEHUS
OcHOBHOE ypaBHEHHE TUHAMHUKHU MTOCTYIMATEILHOTO JBUKEHUS.
Huranmuxa [TpeoOpazoBanus ["anunes. MexaHnyecKuil IPUHLIUIT OTHOCUTEIBLHOCTH.
2 TIOCTYHMATEILHOTO M | Cprerema MaTepHaTbHBIX TOYEK. 3aKOH COXPAaHEHMS UMMy Ibca. LIeHTp
BpallaTe/IbHOTO Macc. YpaBHEHHe JBMXEHNUS IIEHTpa Mace. JIBIDKeHre Tela nepeMeHHOi
ABHKCHUS Macchl. ['paBuTtanmonHoe moje 3emiu. JBuKeHue Tl B rpaBUTAIMOHHOM
nosie 3emin. HeBecomocth. Cuina TpeHUs U yIpyrocTa
PaboTa, MOIITHOCTH M SHEPTHS.
PaGoTa mocrosiHHOM U mepeMeHHOM cuiibl. MontHocTh. Kunetnyeckas
Pab sueprus. Teopema 00 U3BMEHEHUN KUHETHYECKOU SHEPTHH.
3 aboTa, MOIIHOCTE U | K gycepBaTHBHBIE H HEKOHCEPBATHBHEIE CHITEL. I10TEeHIIMAIBHAS SHEPTHSL.
SHCPIHA. CBs13b MEXy CWIION M DHEPTHEN MOTEHIMAIbHOTo nojis. [IpumMepsr
HAXOJK/ICHUS MMOTEHIINATBLHON SHEPTUH.
3aK0H COXpaHEHUsI MEXaHUYECKON IHEPTHUH.
MexaHurKa BpalaTeIbHOTO ABUKEHUS TBEPJOro Tela.
JluHaMuKa moCTynaTelbHOTO ABUKEHUS TBEPAOTO Tena. MoMeHT
Mexannka uMIysnbca. MoMeHT cuiibl.  OCHOBHOE ypaBHEHUE JMHAMUKU
BpammaTeIbHOTo BpallaTeIbHOI0 JIBMKEHUS
4
ABHIKCHUA TBCPIOTO [ 0THOCUTENBHO TOYKH. 3aKOH COXPAaHEHUS MOMEHTA UMITyJibca. MOMEHT
TeIa. unepuuu. Teopema Il teiinepa. [TpaBuno agautuBHOCTH. OCHOBHOE
ypaBHEHUE JUHAMUKH BPALIATEIBHOTO ABUKEHUSI OTHOCUTEIBHO




HEMoABMXKHOM ocu. Pacuér MmomeHnTOoB nnepuuu. Kunetndeckast sHeprus
Bpalnaromierocs Tena. Paborta cuiiel pu BpaleHUH Tel

dusnka KosebaHuii u
BOJIH.

®duszrka konebaHuil U BOJTH

CBOOOIHBIC TAPMOHUYECKHE KOJICOAHUS U UX XapaKTepucTuku. ClIoKeHHe
OJIMHAKOBO HAMPABJICHHBIX U B3aMMHOIEPIICHTUKYIISIPHBIX
rapMoHHYecKux kKonebanuii. [luddepeHnnansHoe ypaBHEHHE
rapMOHUYECKHUX KOJICOAHUH M €ro pelieHrne. DHEprusi TapMOHUYECKUX
kosnebanuii. [IpocTeie KonebaTeapbHbIe CUCTEMBI (IPYKUHHBIM,
MaTEMaTHYCCKHI ¥ PU3NYSCKUA MasTHUKH). 3aTyXalomue
rapMoHu4deckue koiebanus. Koaddunuenrt saryxanus u
norapuMUUECKUN JEKPEMEHT 3aTyXaHus. BeIHY X ICHHbIE KOJICOaHMUS.
Pe3onanc. Pacipocrpanenue konebanuii B ypyroi cpeie. Y paBHEHUE
IJIOCKOW BOJIHBL. BOJIHOBOE ypaBHEHME. BOJIHOBOM EPEHOC SHEPTUU U
€ro XapakTEePUCTUKHU: MOTOK, IUIOTHOCTh MOTOKA, MHTEHCUBHOCTh. DazoBas
U TPYIIIOBasi CKOpOCTH BOIH. HTepdepeHnus ynpyrux BoiaH. CTosune
BOJIHBI.

OCHOBBI MOJIEKYJISIPHO-
KMHETUYECKOU Teopuun

OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOU TEOPHUH.

CTaTUCTUYECKUNA U TEPMOJIUHAMUYECKUI METO/Ibl UcceoBanus. Macca u
pazmep mosiekyi. TepmoanHaMmuueckas cucteMa. Temmeparypa.
Nneanvusiii ra3. 3akon boitns-MapuotTa. 3akon I'eit-JIroccaka, 3aKkoH
[Tapss. 3akoH ABorajapo. YpaBHEHHE COCTOSIHUSA UJI€AJIbHOTO Ta3a.
OCHOBHOE ypaBHEHHUE MOJICKYJISIPHO-KUHETUYECKON TEOPUH HICTbHBIX
razoB. CpeqHss KBagpaTHYHas CKOPOCTh MOJIEKYJ HICIbHOTO raza. 3aKoH
BosnbiiMana 0 paBHOMEPHOM paclpeieIeHUH YHEPTUH IO CTEIEHAM
CBO0OIbI (3aKOH paBHOpactpeeneHus ). 3akoH [lanpToHa. YpaBHeHue Ban
-nep-Baansca

OCHOBBI
TEPMOJIUHAMUKHU

OCHOBBI TEPMOJUHAMUKHI

Buytpennss sHeprusi. PaboTa uneanbHOro rasa npu u3MeHeHUH 00bEMa.
Pabora rasa B uzomnporueccax. [lepBoe Hauano TepMOIUHAMUKH.
[IpuMeHeHue nepBOro Hayajla TEPMOJIMHAMUKHU K U30IPOLIECCaM.
Tennoémkocts. AnnabaTudeckuii mpoiece, ypaBHeHUE, KodhuireHt
[Tyaccona. Kpyrosoii npouecc (tuk). KIT/] muxmna. Bropoe nauano
TepMoauHamMuKu. [ToHsaTrue 06 0O0paTUMBIX U HEOOPATUMBIX MPOIECcCax.
Hukn Kapuo. KITJ[ uukna Kapuo. HepaBencto Knaysuyca. DuTponus.
M3MeHeHHe SHTPONUM ITPU U30Mpolieccax ¢ UaealbHbIM razom. T-S-
nuarpamma. JlokazatenscTBO Teopembl KapHo. Tepmonnnamuueckas
BEPOSTHOCTH COCTOSTHHSI CHCTEMBI (CTaTHCTHYECKHIA Bec). TpeThe Havaio
TepmoarHamMuku. Teopema HepHcra.

Cratuctuyeckas
buzuka. SABneHus
nepeHoca.

Craructuueckas pusuka. SIBneHus nepeHoca.

OyHKIMS pacnpeesIeHns MOJIEKYI 10 ckopocTaM. Pacnipenenenue
Makcaesia. XapakTepHble CKOPOCTH MOJIEKYJ. DKCIIEPUMEHT 10 POBEPKE
pacnpeznenenus Makcsesuia. Pacnipenenenre MoieKyI1 o KOOpInHaTaMm.
Pacnpenenenne Makcsenna — bonsiimana. M3otepmbl Ban-nep-Baanbca.
Dddext xoynsa-Tomcona. SABnenus neperoca. Auddysus B razax.
TermmonpoBOAHOCTH ra30B. BA3KOCTh.
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DJIEKTPOCTATHKA.
DIIEKTPUUYECKOE T10JIE B
BaKyyMe.

SHCKTDOCTaTI/IKa. 9HeKTpI/I‘-IeCKOC I10JIC B BaAKyyM¢€.

DNEKTPUUECKUH 3aps]] U €ro CBOMCTBA. 3aKOH COXPaHEHUS
AIIEKTPUYECKOTO 3apsja. B3anMonelicTBHE IIEKTPUUYECKUX 3apSAI0B B
BakyyMe. 3akoH KysnoHa. DnekTpocratnueckoe nosie. HanpspkeHHOCTD
nojsi. CUII0BBIE JIMHUH dIeKTpUdeckoro noist. ['paduueckoe
IIPEJICTaBICHHUE AIEKTPOCTaTUUECKUX nonei. IloTok BekTopa
HANPsDKEHHOCTH U MHAYKLIMHU 3JIEKTPOCTaTUYECKOro 1oJisd. Teopema
Octporpazckoro-I'aycca. Pabora cui nons npu nepemMenieHnu 3apsijia.




Hupkyisaus Bexropa E. [lorenuuan. [lorenuuman nosis cucremsl
TOYEUHBIX 3apsA0B. CBsA3b MEXKAY HAPSHKEHHOCTHIO JIEKTPUUECKOTO MOJIS
Y IOTEHIIMAJIOM. DKBUIIOTEHIIMATIbHbIE TOBEepXHOCTH. Pacuer
AJIEKTPOCTATUYECKOTO OIS, CO3JAHHOTO 3apsHKEHHOW HUTHIO (TIPUHIIUIT
cynepnosuiun). [Ipumenenne teopemsl Octporpajickoro-I'aycca k
pacyéry noiist
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DJIEKTPOCTaTHKA.
[IpoBogHUKY 1
TURIIEKTPUKHU B

ANEKTPUUYECKOM II0JIE.

OnekrpocraTuka. IIpoBOIHUKY U AUBIEKTPUKY B JIEKTPUUECKOM IIOJIE.
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ITocTosSHHEBIN TOK

ITOCTOSHHBIN JIEKTPUYECKUI TOK

DIIEKTPUUYECKHI TOK, CUJIa M TUIOTHOCTh TOKa. 3akoH Oma Jijist
OJIHOPOJIHOTO ydacTka 1enu. ConpoTUBIIEHHE U TPOBOJIUMOCTh
MPOBOJAHMKA. 3aBUCUMOCTb CONPOTUBIICHUS IPOBOJIHUKA OT TEMIIEPATYPHI.
CaepxnpoBoauMocTb. 3akoH OMa B nuddepennuanbaon Gpopme. Pabora u
MOIIHOCTH TOKa. 3akoH J[xoyns — Jlenua. TerioBoe nelcTBHE TOKA.
Croponnue cunsl. Hanpspkenue u anextpoasuxkymias cuia (9/C). 3akon
Oma 17151 HEOJTHOPOIHOTO YJacTKa LIeNH B MHTETPAIIbHOMN U
muddepennmansHoi popme (0000meHHbIN 3akoH OMma). Llenu ¢
HUCTOYHUKOM TOKa. PazBeTBrienHbIe 1emnu, npaBuia Kupxroda. BeiBojg
OCHOBHBIX 3aKOHOB JIEKTPUYECKOI0 TOKA B KJIACCUUYECKOUN Teopuu
3IEKTPONPOBOAHOCTH METAJIIOB.
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MarunuTtHoe nosie B
BaKyyMe.

MarsuTtHoe 110J1e B BaKyyMe.

MarnuTHOe 1oJie ¥ ero XapakTepuctuku. 3akoH buo-Capapa-Jlamaca u
€ro NpUMEHEHHUE K PacyeTy MarHUTHOTO NOJs. MarHuTHoe nose
JBUOKYIIErocs 3apsaaa. L{upkynsauus Bekropa B ~ MarautHoro noss B
BakyyMme. MarHutHele nosist cosieHonaa u Topoua. [lotok Bekropa
MarauTHOM unaykiuu. Teopema aycca st nonst B ™.
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JlelicTBUE€ MarHUTHOTO
MOJISL HA IBHOKYIIIAECS
3apsiabl U TOKU.

JlelficTBe MarHUTHOTO TMOJIS HA IBHXKYIIIUECS 3apsIbl U TOKU

3akoH Amnepa. B3anmoselicTBrie napasielbHbIX TOKOB. [leficTBue
MarHuTHOTO T0JIA Ha ABWXKYyIuiics 3apsa. Cuna Jlopenna. /[Buxenne
3apsHKEHHBIX YaCTUIl B MATHUTHOM TIOJIE. Y CKOPUTENH 3apsKEHHBIX
yactull. Dpdext Xomia. PaboTa mo nepemenieHuIo MpoBOIHUKA U
KOHTYpa ¢ TOKOM B MarHUTHOM TIOJIE.
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Mar»uTtHsle CBOMCTBA
BEIIlECTBaA.

MarsuTHbIE CBOMCTBA BeIIeCTBA.

MarnutHoe noJie ¥ ero XapakTepucTuku. 3akoH buo-Casapa-Jlaniaca u
€ro MpUMEHEHHUE K pacueTy MarHUTHOTO NoJyisl. MarHutHoe 1nosie
IBUOKyIIErocs 3apana. L{upkymsauus Bexkropa B ~ MarautHOro mosis B
BakyyMe. MarHuTHbI€ MOJIsI coleHonIa U Topouaa. [IoTok BekTopa
MarHuTHOM uHIyKIuU. Teopema ["aycca mist monst B -
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DJIeKTpOMarHuTHas
WHTYKITHS

OneKTpOMarHuTHAast UHIYKIIMSL.

Omnertel @apanes. SABneHns 31eKTpOMarHUTHONM MHAYKIUK. [TpaBuio
Jlenna. 3akon @apazes. Bpamienue paMku B MarHuTHOM 1osie. Buxpesbie
TOKH (TOKH DPyK0). UHIyKTUBHOCTh KOHTYpa. CaMOMHAYKIUSA. TOKH IpH
pa3MbIKaHUU U 3aMbIKAaHUHU LlenH. B3anMHas naayKuus.
Tpancopmaropsl. DHEPrHsi MATHUTHOTO TOJIS
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OcHOBBI TEOpUU
Makcsemnna s
AJIEKTPOMArHUTHOTO
IIOJISz

OcHoBBI TeOpun MakcBemia Juist 3JIEKTPOMarHUTHOTO MOJIs

Buxpesoe snektpuueckoe nose. Tok cMenenus. Y paBHeHns Makcsesuia
JUTSL 3JIEKTPOMArHUTHOTO 1OJIsl B MHTErpaibHON hopme. CBoMCTBA
BEKTOPHBIX NOJIEH. YpaBHeHUs MakcBeia 1is 3J€KTPOMarHuTHOTO TTOJIs
B g depenunanbHoi hopme. uddepennnanbHoe ypaBHEHUE
AIIEKTPOMAarHUTHOM BOJIHBI. DHEPTHUS U UMITYJIbC AJIEKTPOMAarHUTHOM
BOJIHBI.
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Wutepdepennus ceera

WNuTtepdepentus ceeta




[Tpenmet BomHOBOM ontuku. MHTEepdepennus cBeta. KorepeHTHbIe 1
MOHOXPOMaTHYE€CKHE BOIHBI. Y CJIOBHE MAaKCUMyMa U MUHUMYMa
unTepdepenimu. Onrudeckas pa3HOCTh X012 BOJIH. MeTo bl HAOII0IeHUS
unTepdepenmn. MaTepdepenius B TOHKUX TuieHKax. MaTepdepenmus Ha
kiuHe. Konbiia Hetotona. [lpuMenenus siBneHus nHTepGEpeHIINN CBETA.
Hurtepdepomerp XKamena. Uatepdepomerp Panes. Matepdepomerp
®uzo. Uatepdepomerp Maiikenbcona. Matephepomerp @adbpu — Iepo.
IIpocBeTtiieHHE ONTUKMU.
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Hudpakmus ceera

Hudpakmus ceTa

Judpakmus cBeTa (OCHOBHBIC MOHATHS U onpesenenus). [[puHiun
I'toiirenca-®penensa. Meron 3ou @penens. Judpaknus OpeHens ot
npocreimux nperpaz. Judpaknus Opaynrodepa Ha oqHOHN TIETH.
Hudpakmus Opaynrodepa Ha nByx mensx. Judpakmus ot N meneit
(mudpakumonHas penierka). Pazpemaromas ciocoOHOCTh CIEKTPaTHHOTO
npubopa. Kpurepuii Penes. Jludpakuust Ha mpoCTpaHCTBEHHBIX
peleTKax.
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ITonsipusanus ceera

[Tonsipuzanus cBera

EctecTBeHHBIN U TONApU30BaHHbBIN CBET. [lonsipruszanus ceera npu
OTpaXE€HUHU U MPEJTIOMIICHUM Ha TPAHUIIE ABYX IUAJICKTPUKOB. J[BoitHOE
aydenpenomiieHue. [lonsipuzaiimoHHbie TPU3MbI U MOJSIPOUIbI. AHATU3
MOJISIPU30BaHHOIO cBeTa. ICKyCCTBEHHAsl ONTUYECKass aHU30TPOIIHS.
Bpaiienue niockocTy nosspu3aiuu.
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TemnoBoe H3JIYUCHHUC U
€Iro 3aKOHbI

TennoBoe U3Iy4eHue U ero 3aKOHbI

TennoBoe U3IIy4eHUE U ero XapaKTepPUCTUKU. DHEpPreTuIecKas
CBETUMOCTb, CIIEKTPaJIbHAs JIOTHOCTh SHEPT€TUUECKOW CBETUMOCTH,
CIEKTpalibHas MOTJoaTeNIbHas CIOCOOHOCTh, A0COIIOTHO YEPHOE TEIO.
3akon Kupxroda. 3akonsl Crepana — bonbiimana u cmemenus Buna.
®opmyna Panes — Jlxxunca. @opmyna [Tnanka. Cesa3bs popmyssl [Tnanka
C KJIACCUYECKUMHM 3aKOHAMU TEIJIOBOr0 u3nydeHus. Onruueckas
nupomeTpus. TenaoBble ICTOYHUKU CBETA
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KBanrtoBas mpupoa
W3IIy4CHHUS.

KBanTOBast mpupo/a u3my4eHusl.

®oroaddext. 3akoHbI BHELTHETO poTodPdekTa. YpaBHeHHEe DUHIITEHHA
Juist BHelHero ¢porodddexra. [lpumenenue poroaddexra. Macca u
uMIysbe GoroHa. Jlapnenue ceera. dpdext Komnrona

23

[TnaneTapHast MOJIENb
atoma bopa-Pesepdopna

[Tnanerapuas monens atroma bopa-Pesepdopna

OTtkprITHE AETUMOCTH aToMa. Mojenu aToMa. 3aKOHOMEPHOCTH B
nuHenyaThix cnekrpax. OnbsiT Pesepdopaa u bopa. [Toctynater bopa.
OmneiTHOE TOATBEp K AeHHE 1TocTynatoB bopa. OnbiT ®panka u 'epia.
CKopocTh U pajnyc OpOUTHI JIEKTPOHA B BOJOPOIONOT00HBIX aTOMAaX.
DHeprus MEeKTPoHa B BOJOPO10N0100HbIX aToMax. CHeKTp aroma
BOJIOpoJia. JIocTOMHCTBA M HeOCTaTKU Teopuu bopa
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DJIEMEHTHI KBaHTOBOU
MEXaHUKH. Y paBHEHHUE
[Ipenunrepa

DJIeMEHTHI KBaHTOBOW MeXaHUKH. Y paBHeHue [IIpennnrepa
KopnyckynsipHO-BOJIHOBOW Jyajli3M CBOMCTB BemecTa. Hekoropsie
cBoiictBa BoiH Jie bpoiinsa. CooTHoeHne HeonpeaeneHHocTe. Bonnosas
GYHKIUS B €€ CTaTUCTUYeCKUi cMbIci. Y paBHernue [lIpenunrepa.
Vpasuenue [Ipegunrepa st CTalMOHAPHBIX COCTOSIHUU. [[BH>KeHUE
CBOOOTHOM YacTHIlbL. [IpUHITUTT TPUYMHHOCTH B KBAHTOBOW MEXaHHKE.
Yactuia B OTHOMEPHOU MPSMOYTOJIBHON "MOTEHIIMAIBHON sIMe" C
O6eckoHeuHO BhICOKMMH "cTeHkamu'". [IpoxoxaeHne 9acTUIlbl CKBO3b
noTeHUUaIbHbIN O0aprep. TyHHenbHBIN 3 dekT. JInHeHHbIH
rapMOHUYECKUN OCHWIISATOP B KBAHTOBOM MeXaHUKe. ATOM BOJOpPO/Ia B
KBAaHTOBOW MEXaHUKE

25

DneMeHTHI siIepHOH
bu3uKn

DneMeHTHI sSAepHoi PU3UKH
Pa3mep, cocraB u 3apsin aroMHOTO sigpa. MaccoBoe U 3apsI0BOE Ynca.




HedexT maccel ¥ 3Heprus cBs3u sapa. CIuH siipa U ero MarHUTHBII
MOMEHT. S iepHblie cuibl. Monenu siapa. PaagnoakTHBHOE U3IIyYEHUE U €10
BHJIbI. 3aKOH paJMoaKTUBHOrO pacnaza. [IpaBuia cMemieHusl.
3akoHoMepHOCTH o-pacnana.Pacnan. Helitpuno. 'aMmMa-usnyuenue u ero
cBoiicTBa. PesonancHoe nmormnomienue [1-uznydenus (3dhdexr
Méccbayapa). MeToibl HAOTIOACHHS U PETUCTPALUU PATUOAKTUBHBIX
M3JIY4eHHUH U YacTull. SliepHble peakiiuy U KX OCHOBHBIC THUIIBI.
[Toszutpon. [1+-Pacnaa. DnekTponHbIi 3axBat. OTKpBITHE HEUTPOHA.
SnepHble peakuu moja 1eHCTBUEM HEUTPOHOB. Peakuus nenenus sapab.
Hennas peakuus nenenus. llonstue o anepHoi sHepreTuke. Peakuns
CUHTE3a aTOMHBIX sijiep. [Ipobiema ynpaBiisieMbIX TEPMOSIEPHBIX
peakuuii. Tunbl B3aMMOAEHUCTBUM 3JIEMEHTAPHBIX YaCTHI]

5.2. [IpakTuyeckue 3aHsATUs

HaumenoBanue paznena

N Y TEMbI IPAKTUYECKUX HaunmenoBanue u coaepkaHue NpakTUYECKUX 3aHATUN
pasit 3aHATHI
KunemaTtuka KunemaTtuka noctynaTesbHOrO ¥ BpalllaTeIbHOTO ABUKEHUS
nocrynarensHoro u | Pelienue 3ama4 mo remMe: paBHOMEPHOE U HEPABHOMEPHOE
1 BPAILATENLHOTO MpsMOJIMHEIHOE ABMKEHUE. J[BIKeHne Mo OaIITMCTUYECKO TPAeKTOPHUH.
JBUYKECHUS
JluHaMyKa NOCTynaTeIbHOTO M BPAIlaTEIbHOIO JBUKEHUS
JluHaMuKa Pemenue 3anau: 3akonsl HproTOHA, CHila TAKECTH, BEC TEI, CUJIa
) IIOCTYIATENIBHOTO U | YHPYTOCTH, CHIIbI TpeHHS. VIMITyIbe. 3aKOH COXpaHCHHS HMITYJIbCA.
BpAIIATEILHOTO VYpaBHeHUE IBUKEHUS Tela IEPEMEHHOU MacChl. 3aKOH BCEMUPHOTO
JIBHYKEHHS Tarotenus. ['paBuranronnoe nose. KocMuueckue cKoOpocTH.
HeuHepuuanbHble CUCTEMBI OTCUETA.
PaGota, MOLITHOCTH U HEPTHUSL.
3 PaGora, momrHocTs u | Pelenue 3anau: Oueprus, padora, MOIHOCTh. KuneTnueckas u
SHEprus. MOTEHIIUaIbHAs YHEPTUU. 3aKOH COXpaHeHus sHeprun. [ paduueckoe
MIpeJICTaBJICHUE SHEPTUU. Y Jap aOCOIIOTHO YIIPYTUX M HEYPYTUX TETl.
MexaHuka BpalaTeJabHOTrO IBUKEHUS TBEPAOTO Tea
MexaHuka Pemenue 3aga4: MOMEHT CHIIBI, MOMEHT UMITYJIbCA, MOMEHT HHEPIIUU.
4 BpAIIATETHLHOTO OcHOBHOE ypaBHEHHE IMHAMHUKHU BpPaAIaTEIbHOTO JIBHXKEHHS TBEPIOTO
JBYKEHUS TBEpoTo | Tea. Teopewma IllteitHepa. PaboTa nmpu BpamaTeibHOM JIBHKEHHH.
Tena. Kunernueckas sneprus Bpamaromerocs tejia. MOMEHT UMITYJIbCa U 3aKOH
€ro COXpaHEeHHs.
dusnka KojaeObaHui 1 BOJTH
. Pemenue 3anau: ['apmonnyeckue konebanus. JlnHaMuKa rapMOHHYECKUX
5 Dusuka xonebauii n konebanui. [IpyXKuHHBIN, MaTeMaTHUeCKUN U (U3HUUYECKUN MasSTHUKH.
BOJH. DHeprusi rTapMOHUYECKOro Kojiebanus. CioskeHre rapMOHHYECKUX
KosieOaHui. 3aTyxarome U BbIHYXICHHbIE KOJIeOaHMsl.
OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOW TEOPUHU
6 Octossl MOJICKYTAPHO™ | poinenye 3anau: MneanpHblii ra3. YpaBHEHHE COCTOSHHUS UICAITBHOTO ra3a.
KHHCTHHCCKOMN TCOPHH | O cpopHOe ypaBHEHHE MONEKYIAPHO-KHHETHIECKOH TEOPHH.
OCHOBBI TEpPMOJIMHAMUKHI
Pemrenue 3amau: 3aKkoH paBHOMEPHOTO pacipeieNieHrs SHEPTUH 110
CTETeHsIM CBOOO bl MOJIeKYIL. TeroTa, paboTa U BHYTPEHHSIS YHEPTHSI.
OCHOBBI [TepBoe Hawano TepMogUHAMUKHU. TemI0eMKOCTh Ta30B. AuabaTHbII
7 TepMOJIUHAMUKH npoiiecc. YpaBuenue Matiepa. YpasHenue Ilyaccona. [Tonmurponuueckue
npoiieccsbl. Bropoe Hauano TepMOAMHAMUKA. DHTPOMUS B
tepmoannamuke. HepaBenctBo Knaysuyca. [{ukn Kapuo. KIIJI TemioBsix
JIBUTaTEICH.
8 T ——— Craructuueckas ¢pusuka. SBiIeHHs mepeHoca.




busuka. SIBneHus
nepeHoca.

Pemenue 3amau: SIBnenus nepenoca. Juddysus B razax.
TennonpoBoAHOCTS ra3oB. Bs3KocTsb.
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DIIeKTPOCTaTHKA.
DIIEKTPUUYECKOE T10JIE B
BaKyyMe.

DJNIEKTPOCTAaTUKA. DIIEKTPUUECKOE T0JIE B BAKYyMe.

Pemenue 3anau: 3akon Kynona. HanpsokeHHOCTB 3I€KTPHYECKOTO MOJIS.
Teopema INaycca. PaboTa cun snekrpuueckoro moss. [Torennuan. Cs3b
MEXy HaNpsHKEHHOCTHIO MO M MOTEHIHUANIOM. J{U3IEKTPUKH U MPo-
BOJHUKHU B JIEKTPUUYECKOM ToJie. EMKOCTh MpOBOAHKMKA. DHEPTHs
AIEKTPUUECKOTO TOJIA.
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ITocTosSHHEBIN TOK

IToCTOSAHHBIN JIEKTPUUYECKUIN TOK

Pemenue 3anau: Cuna toka. [Inotnocts Toka. DJ1C. ConpoTtuiieHue
MPOBOJTHUKOB. 3akoHbl OMa B qudpepeHnanIbHON U HHTErPaTbHON
dopme. PaboTa u momHOCTh TOKa. 3akoH J[koymsa-Jlenma. [IpaBuia
Kupxroda nst pa3BeTBICHHBIX IICTICH.
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MaruutHoe noJjie B
BAKYyME.

MarunuTtHoe 10Jie B BaKyyMe.

Pemenue 3agau: OnbiT Opcrena. MarautHoe nosie. MarHUTHBI MOMEHT
MarnutHas naaykis. 3akod buo-Caapa-Jlamnaca. [Tone mpsimoro u
KPYTrOBOT'O TOKOB. 3aKOH MOJIHOTO TOKA.

14

JlelicTBUE€ MarHUTHOTO
MOJISL HA IBHOKYIIAECS
3apsiabl U TOKU.

JleiicTBre MarHUTHOTO TOJISL HA ABIDKYILIKECS 3apsiabl U TOKU

Pemenue 3anau: 3akon Ammnepa. Cuna Jlopenna. [IBuxenne 3apsyKeHHBIX
YacTUIl B MATHUTHOM 1osie. PaMka ¢ TOKOM B MAarHUTHOM TOJI€.
MarnutHblif notok. PaGora, coBepiaemas mpu rnepemMenieHuu
MIPOBOJHHMKA C TOKOM B MarHUTHOM moJie. Teopema ["aycca st
MarHMTHOTO TIOTOKA.

16

DJIeKTpOMarHuTHas
WHTYKIIHS

DNeKTpOMarHUTHASE MHYKIIHSL.

Pemenue 3anay: 3akoH snekTpoMarHuTHON uHAyKuun Papazes. [Ipasuno
Jlenna. Camounaykuus. Buxpesbie Toku. MHIyKTHBHOCTH KOHTYpA.
Bzaumnas unnykius. TpancdopmaTtop. DHepruss MArHUTHOTO TOJIA.

18

WnTepdepennus ceera

WnTepdepenius ceeta

Pemenue 3anay: IloHATHE O KOPIYCKYJIAPHO-BOIHOBOM AyaIU3Me.
KorepenThsie BosiHbl. UHTEpdepenus. Y cnoBiue MakcuMyMa 1 MUHUMYyMa
unTepdepenmu. Mureppepenns B ToHkuX rieHkax. Konbia HeroToHa.
[TpumeHnenus nHTEpPEepeHUn.

19

Hudpaxus ceeta

Hudpaxius cBeTa

Pewmenue 3anau: [Mpunnun I'tolirenca-®penens. 3oub1 Openens.
Hudpaxius OpeHens Ha KPYTJIoM OTBepCTHH U Jucke. Judpaxius
O®paynrodepa Ha menu. Judpakinuonnas pemerka. Pazpemaromas
CIIOCOOHOCTH ONTUYECKUX MPHOOPOB.

20

Honﬂpmaun;{ CBCTa

[Tonsipuzanus cBeta

Pemenue 3amau: EcTecTBeHHBIN U MOJISIPU30BaHHBIN cBET. 3akoH Mastoca.
3akoH bprocrepa. JBoiiHoe nyuenpenomieHue. dddext Keppa.
Bpaienue niaockocTy noaspu3alui.

21

TennoBoe HU3JIYUCHHUC U
€0 3aKOHbI

TennoBoe U3Iy4eHUE U €ro 3aKOHbI

Pemenune 3agau: XapakTepuCTUKH TEIIOBOTO U3JIyUYE€HHSI. 3aKOH
Kupxroda. 3akon Credana-bonbiimana. 3akon cMmernenust Buna. @opmyina
Panes-/Ixunca. ®opmyna Ilnanka.

22

KBanrtoBas npuponaa
U3JIyYEHUS.

KBaHTOBast mpupoa U3MyIeHNUSI.

Pemenue 3anau: 3akoHsl BHENIHETO oTodPdekTa. YpaBHeHNE
OiinmreitHa i poroaddexra. [Ipumenenne porosrddexra. Macca u
uMITysbC GortoHa. JlaBnenue ceera. dpdext Komnrona u ero
DIIEMEHTapHAsT TCOPHSL.

23

[Inanerapnas Moaenb
atoma bopa-Pesepdopna

[Tnanerapnast moaens aroma bopa-Pesepdopna
Pemenue 3amau: ®opmyna banemepa-Pundepra. [Toctynatsl bopa. OnbiTe
@®panka u ['epua. Cnextp aroma Bogopoja no bopy.




5.3. JJaGoparopHbie pabOThI

HaunmenoBanue pasnena

pJ:;_);[ U TeMBbI JIa0OpaTOPHBIX HaumeHnoBanue u conepskanue 1abopaTOpHBIX padoT
pabor
Kunematuka Kunematuka mocTynarenbHOTO U BpaIIaTeIbHOTO JBHKCHUS
1 nocrynarensHoro u | Onpezenenue o6bema HMIMHAPA P IIOMOIIY IITAHT€HIUPKYJIs
BpAIllaTeIbHOTO
JIBHKEHUS
JlnHamuKa JlnHamMuKa mOCTYMaTeIbHOTO U BPaIaTeIbHOTO JIBHYKCHUS
2 nocrynarensoro u | Onpeznenenue yckopeHus cBOOOJHOTO MaAeHHs IPH HOMOILH
BpanaTeJIbHOTO MaTEMaTHYCCKOr0 MasTHHKA
JBYKEHUS
3 Pa6ota, MomrHocTh 1 | PaboTa, MOLIHOCT M SHEPTHs.
SHEpPrusl. OrnpezenieHrie MOMEHTA UHEPLIMHU C TIOMOIIIbIO MasiTHUKa MakcBesia
MexaHuKa MexaHuka BpalaTeIbHOTO JIBHKEHUS TBEPAOTO Tea
4 BpalaTeJIbHOTO N3yyenne oCHOBHOTO YpaBHEHUSI TMHAMHUKHU BPAIaTeIIbHOTO JIBHIKECHUS
JBIKCHUSI TBEPJIOTO
Tena.
. dusrka KoaeOaHui 1 BOJIH
5 Drsnka Konebani 1 W3ydenue pu3nueckoro MasTHHUKA
BOJIH.
OCHOBBI MOJICKYJISIPHO-KUHETHICCKOU TCOPHH.
6 OctoBbl MOHerMpHO' OmnpeneneHre yHUBEPCATbHONW ra30BOM MOCTOSHHON U IDIOTHOCTH BO3/1yXa
KMHETHYECKOH TCOPHH | o 1o ierymy.
OCHOBBI OCHOBBI TEPMOJIMHAMUKHU
! TePMOMHAMHUKH OrnpezenieHne OTHOIIEHUSI TEINIOEMKOCTEN BO3/1yXa
CTaTHCTHUYEeCKas Craructrueckas ¢pus3uka. SIBICHHS IIEpeHOCa.
8 ¢usuka. SIsnenns Onpenenenne ko3P uiieHTa BI3KOCTU U CPEAHEH ITTUHBI CBOOOHOTO
nepeHoca. npoOera MoJIEKYJT BO3/TyXa
DNEeKTpOCTaTHKA. DJIEKTPOCTATHKA. DJIEKTPUUYECKOE T0JIE B BAKyyMe.
10 | Duekrpuyeckoe moae B |I'paduyeckoe npeacrapaeHUe SIEKTPOCTATHYECKOTO MO
BaKyyMe.
ITOCTOSIHHBIN JIEKTPUUYECKUI TOK
HccnegoBanre 3aBUCHMOCTH MOIITHOCTH, BBEIJICIIICMON B LICTTH
. MOCTOSTHHOTO TOKa, ¥ KOA(PHUITMEeHTa MOJIE3HOTO ISHCTBHUS UCTOYHHUKA OT
12 TocTosHHbI TOK CHJIbI TOKA U BHEIITHETO COMPOTUBJICHUS.
N3yuenune paboThI 3JEKTPOHHOM JIAMITHI.
N3yuenue npoieccoB 3apsiKu U pa3psiKu KOHJAEHCATOpa.
MarauTHoe 1oJjie B BAKyyMe.
MarauTHoe ToJie B Onpenenenre ropu30HTATBHON COCTaBIAIONIEN HAMPS)KEHHOCTH
13 BaKyyMe. MarHUTHOTO TIOJII 3€MJIH TIPH TOMOIIH TAHT€HC-TAIbBAHOMETPA.
N3mepenne HampssKeHHOCTH MarHUTHOTO TIOJIS HA OCH KPYTOBOTO TOKa
JeiictBue MarauTHOTO |/l€HCTBHE MATHUTHOTO MOJIS HA JBMKYIIIMECS 3aPSI/Ibl U TOKH.
14 TIOJISI Ha JIBYDKYIITHECS I/I3yquI/Ie MAarHUTHOTO I10JIa COJICHOHMIA ¢ IIOMOIILIO JaTUYNKa XO0JIIa.
3apAIBI U TOKH. Ornpezenenne yAeIbHOTO 3apsiaa dJIEKTPOHA METOIOM MarHeTpoHa
WnTepdepenmus creta
Ornpezenenne TIMHBI CBETOBOW BOJHBI MPHU TTOMOIIHU Kojel, HetoToHa
18 | MnrepdepeHiuns CBETa | crenopanie BOTHOBOO OIS KOFEPEHTHBIX HCTOUHHKOB
Ornpenenenne IJTMHBI CBETOBOW BOJHBI C MTOMOIIIBIO OMTIpr3Mbl Dpenens
Hudpaxus ceeta
19 Tudbpaxiwus ceera N3ydenue nazepHOro U3my4eHus

OrnpezeneHne IJIMHBI CBETOBOW BOJHBI IMPU TTOMOIIY AU(GPAKIIMOHHON




peueTku

[Tonsapuzanus cBera
N3yuenre HHTEHCUBHOCTH CBETA, MPOIIE/IIETO Yepe3 MOIIPOHUIbI

20 Ionspusauus ceera Onpenenenre KOHLIEHTPAIIMU PacTBOpa caxapa o BpalleHUIO MIJI0OCKOCTH
MOJIsIpU3aluu

21 TerioBoe U3JIyYCHUE U TennoBoe H3JIYUCHHUC U CI'0 3aKOHbI

ero 3aKOHBI Omnpenenenue nocrosinHoi Credana-bonpiimana

[TnanerapnHas mouens bopa-Pesepdhopna
N3ydeHue crieKTpaabHOI0 COCTaBa HEOHOBO-TEIIMEBBIX HCTOYHUKOB,

23 HHaHeTapHa;[ MOJEJIb HCIIOJIB3YEMbBIX B CBCTOTCXHHUKC.

aToMa Bopa-Pej;epq)opﬂa HccnenoBanue CrieKTPOB MOTJIOMICHUS U TTPOITYCKaHMUS.
Ornpenenenue JTMHHOBOJIHOBOM I'PaHMITLI CIICKTPA MOTJIOMICHUS U
BBIUMCIICHUE TTOCTOSIHHOM [1nanka.
3 . |Dnementsl ssaepHOM PU3NKU
25 JICMCHTBL AACPHON | Cgrie BOMBTAMIIEPHBIX XAPAKTEPUCTHK HOTYIIPOBOIHUKOBBIX IUOIOB

¢buzukn

I/IsyquI/Ie pa60T]i>I MMOJIYITPOBOAHHUKOBOI'O BBIIIPAMUTEIIA

5.4. CamocTosTenbHas paboTa 00y4aronmxcs

Ne | HaumeHoBaHue pazjena N
CopepxaHue caMOCTOSITEIbHON pabOThI
pa3a| JIUCLUIUIMHBI U TEMBI
Kunematuka KunemaTtuka noctynaTtesbHOr0 ¥ BpalllaT€IbHOTO ABUKECHUS
1 nocrynarensdoro u | Bemmonnenne M/3. Beinmonnenue pac4€ToB U BBIIOIHEHUE OTYETA 110
BpaLIaTEIbHOIO nabopaTopHoOl padbore
JBUYKECHUS
Junamuka JluHaMyKa NoCTynaTeIbHOTO M BPAIlaTEIbHOIO JBUKEHUS
2 nocrynarensaoro 1 | Bemmonnenune M/13. BeinonHeHre pac4€ToB U BBIIIOJIHEHHE OTYETA 10
BpaliaTeIbHOTO nabopaTopHol padbore
JIBIDKECHUSI
Pabora, MOLTHOCTB U 3HEPTHUSL.
3 Pabota, MomHoCTS 1 Boemmonnenue M/13. BoinonHenue pacy€ToB U BBINOJIHEHNE OTUYETA 110
SHCPIHA. nabopaTopHoi pabote
Mexanuka MexaHuka BpalaTeJabHOTO IBUKEHUS TBEPAOTO Tena
4 BpamareIbHoOro Bemonuenue NJ13. BeinonHeHne pacy€ToB U BBIITOJHEHHE OTYETA 10
JBMKEHMS TBEPAOro |1abopaTopHO# pabore
Tena.
. ®dwusuka koiaebaHui U BOJTH
5 Dusnka konedanui u Boinonnenue U/13. BeimonHenue pacyéToB U BBIMOJIHEHUE OTYETA 11O
BOJH. nabopaTopHoii padote
OCHOBBI MOJIEKYJISIPHO-KUHETUIECKON TEOPHUH.
6 OcHoBbl MOHefyMpHO' Brimonuenue N/3. BeimoaHeHne pacuy€ToB U BBIOJIHEHUE OTYETA TTO
KHHETHIECKOH TEOPUH | 1a500aropmoii paGoTe
OCHOBBI TEpPMOJMHAMUKHI
7 OcHoBl Bemmonnenue WM/13. BeimonHenne pacyéToB U BBINIOJHEHUE OTYETA 110
TCPMOMHAMUKH nabopaTopHoi paboTe
Crarucrrueckas Cratuctuueckas usuka. SIBneHus nepeHoca.
8 ¢usuka. SBneHus Brimonuenue N/13. BeimoaHeHne pacuéToB U BBITIOJIHEHHE OTYETA IO
TepeHoca. naboparopHoit pabote
DIeKTPOCTATHKA. DNEeKTpOCTaTUKA. DIIEKTPUUECKOE T0JI€ B BAKYyME.
10 | DnexTpuyeckoe moie B Brimonuenue N/13. BeimoaHeHne pacuyéToB U BBIOJIHEHHE OTYETA IO
BaKyyMe. nabopatopHoit pabote
N [ToCTOSTHHBIN 3IEKTPUYECKHUN TOK
12 [TocTostHHBIHM TOK




Brimonnenue M/13. BoinonHeHue pacu€ToB U BBIMOJHEHUE OTUYETA 110
nabopaTopHoii pabote

MarsauTtHoe 1oJie B

MarunuTtHoe 1oJjie B BaKyyMe

13 Brimonnenue MJ13. BoinonHeHnue pacu€ToB U BBIMOIHEHUE OTYETA 110
BakyyMme. nabopaTopHoi pabore
JleiicTBre MarHuTHOTO |/lCMCTBHE MarHUTHOTIO TOJIS HA ABMDKYLIMCCS 3apsIIbl K TOKA
14 TOJIsl Ha JIBIOKYIMecs: | BbIMONHEHKE WJ13. BeimonHenne pacy€ToB U BBHITIOJIHEHHUE OTUETA 10
3apsAIBI ¥ TOKH. nabopaTopHoi padboTe
M . MarauTHbIe CBOMCTBA BEIIECTBA.
15 arHUTHBIC CBOMCTBA | Bringnnenne W13 BeimonHeHue pacy€ToB U BBIMOJHEHUE OTYETA 110
BEIICCTBA. nabopaTopHoOi paboTe
3 DJIEKTpOMAarHuTHas: MHYKIIHSI.
16 JICKTPOMArHuTHAT | By o nHeHne N/13. BeinoaHeHre pacuy€ToB U BBIOJIHEHUE OTYETA 10
MHIYKIHS nabopaTopHoi paboTe
OCHOBBI TEOpUHU OcHOBBI TeOpUM MakcBesuia s 3JIEKTPOMArHUTHOTO TOJIs
17 Makcseiuia mis Bemonnaenue NJ13. BeimoaHenne pacdéToB M BBITTOJIHEHUE OTYETA 10
JIIEKTPOMArHuTHOro  |J1aboparopHoi pabore
IIOJISt
WNurepdepenius ceeta
18 | Wnrepdepenuus ceera Brmonuaenune NJ13. BeimoaHenre pacdéToB M BBIIOJIHEHHE OTYETA 10
nabopaTopHoi paboTe
Hudpakmaus ceera
19 Judpaxuus cBeTa Beimonnenune N/13. BeinonHeHnue pacu€ToB U BHIMOJHEHUE OTYETA 10
nabopaTopHoOi paboTe
[Tonsipuzanust cBera
20 [Monspusanus ceera | BblnosHeHHe WJ13. BoinosHeHnue pac4€ToB U BBITIOJIHEHHUE OTUETA 110
nabopaTopHoii paboTe
T TermoBoe U3Iy4EeHHE U €r0 3aKOHbI
21 CILIOBOC H3TYHCHUC M | Bimonrenne MJ13. BoimonHenue pacd€TOB U BBHITIOJIHEHUE OTUETA T10
Cr0 3aKOHbI nabopaTopHoi paboTe
K KBanTOBas npupoaa u3mydeHus.
22 BAHTOBAA LIPUPOMA | ByiroHeHne N/13. BeimonHnenre pacu€ToB U BHITIOJIHEHHE OTYETA 110
H3MydCHHA. nabopaTopHoi paboTe
I [Tnanerapras monens atroma bopa-Pesepdopna
23 HaHETap H;ﬂ MOZCIE | Brinonaenne UJI3. Beimonnenue Pacy€TOB U BBINOJHEHUE OTYETA 110
aroma bopa-Peseppopna nabopatopHoit pabote
DJIeMEHTbI KBAHTOBOM | DJIEMEHTHI KBAaHTOBOM MexaHUuku. Y paBHeHue llpenunrepa
24 | MexaHMKHU. YpaBHEHHE Brimonnenune NJ13. BeimonHeHne pacué€ToB U BRIMIOJIHEHUE OTYETA 10
IpeHrepa nabopatopHoit pabore
3 . DJIEMEHTHI siFIepHON (PU3UKHN
25 JICMCHTBI SICPHON Brmonuenune N/13. BeimoaHeHne pacy€ToB U BBIOJIHEHUE OTYETA 1O

bu3uKu

nabopaTopHoOi paboTe




6. MeToauyecKkue MaTEPHAJIbI 1JI51 CAMOCTOATEIbHOI PadoThl 00yYAKOIIMXCS MO TUCHUIIMHE
(Moay110)
[Iporpammoi TUCHUIUTMHBI TPETYCMOTPEHO MPOBEICHHUE JICKIIMOHHBIX 3aHATHH, HA KOTOPBIX

JIaeTCsl OCHOBHOM CHCTEMATHU3UPOBAHHBIA MaTepHall, U MPAKTUUECKUX 3aHATUH, TTPEAOIararoniux
3aKpEIUICHUE U3YUYCHHOI0 MaTepuajia ¥ (OpMHUPOBAHUE, Y 00yUYaIOIIUXCs, HCOOXOAMMBIX 3HAHUM, YMCHHUH H
HaBBIKOB. KpoMe Toro, BaxKHEHIIIMM 3TarioM U3y4YeHHUS TUCHUILINHBI SIBJISCTCS CaMOCTOsATEIbHAs padoTa
00y4aroIIUXCs C UCIOJIb30BAHUEM BCEX CPEJCTB U BOZMOKHOCTEH COBPEMEHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH.
B 00beM camocTOsATEIbHOM PaOOTHI 110 JUCIUIUIMHE BKIIIOUACTCS CACAYOIICE:
- U3y4YEHHE TEOPETUUECKHX BOIIPOCOB I10 BCEM TeMaM JIUCIUILINHEL;

OpraHu3annin CaMOCTOSITEIIbHOM pa6OTI>I " IOATOTOBKH K IIPAKTHYCCKHUM 3aHATHAM.

-TIOJITOTOBKA K JIA0OPATOPHBIM 3aHSTHSIM;
- MOJIFOTOBKA K MPAKTUYECKUM 3aHSATHUSM;

- IOArOTOBKA K TCKYIICMY KOHTPOJIIO YCIICBACMOCTH CTYJACHTOB;

- IOArOTOBKA K 3a4CTy U OK3aMCHY.

3aJ10roM yCHEIIHOI0 OCBOEHUS ATON AUCLUILINHBI ABJISETCS 00513aTENbHOE TIOCELICHHUE
JICKIIMOHHBIX U MPAKTHYECKUX 3aHATHH, TaK KaK MPOITYCK OAHOTO (TeM 0oJjiee, HECKOIbKUX ) 3aHSITUH MOXKET
OCJIOKHUTh OCBOEHHE Pa3/ieiioB Kypca.
[Ipuctynas K U3y4eHUIO0 TUCIUILIUHBI, HEOOXOIUMO B MEPBYIO OYepeb O3HAKOMUTHCS CO-
nepxkanuem PIIJ quis ctyneHToB 04HOM (hOpMBI 00YUEHHSI, a TAKKE METOJAMYECKUMHU YKa3aHUSIMU 110

[Ipy moArOTOBKE K MPAKTHUYECKUM 3aHATHIM M B paMKaX CaMOCTOSTEILHON pabOThI 110 M3YUYCHHUIO
JTUCIUTIIMHBI 00y4YaroIMUMCs HEOOXO0IUMO:
- IOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN HA JICKIIMOHHOM 3aHSITHU MAaTepUall U IOMIOJHUTh €0 C y4€TOM
PEKOMEHJOBAHHOM MO JIAaHHOU TeMe JIMTepaTyphl;
- IIPY CaMOCTOSITEIbHOM M3YYE€HUU TEOPETUUECKON TEMbI CeaTh KOHCIEKT, UCIOJIb3Ys
pexoMeHoBaHHbIe B PIIJ] ucrounuku;
- BBIIIOJIHUTH MPAKTUYECKUE 3aJIaHKs B paMKax U3y4aeMOW TEMBbI;
- OTBETUTh HA KOHTPOJIbHBIC BOIIPOCHI IO TeMe, UCITOIb3Ys MaTepraibl @OC, mubo rpymnmnoBbie
WMHJIUBUyaAJIbHBIC 3aJIaHKS, TOATOTOBJICHHBIE MPETO/IaBaTEIIEM;

- IOATOTOBUTHCA K HpOMe)KYTOqHOﬁ aTTeCTaluu.

Hrorom HU3YyUYCHUA AUCHUIIIIUMHBI ABJIACTCA 9K3aMCH. OK3aMeH IMPOBOAUTCA IO paClIMCaAHUIO CCCCHH.
CDopMa MMPOBCACHUA 3aHATUSA — YCTHAA. CTy,Z[eHTLI, HC MMpoICcAIHe aTTCCTALHUIO 110 rpa(bI/IKy ceCcCuu,
JOJIKHBI JIMKBUAUPOBATH 3a10JDKCHHOCTD B YCTAHOBJICHHOM ITOPSAAKE.

7. OneHOYHbIE MATEePHAJIBI VIl IPOBEIeHUN TEKYIEro KOHTPOJIS YCIIeBAeMOCTH H ITPOMEKYTOYHOM

aTTecTanuy 00y4alIuXxcs Mo JMCHHUILIMHE (MOLYT10)

7.1. Hepequb KOMIIETEHIIUM C YKa3aHHUEM 3TAIlOB UX q)OpMI/IpOBaHI/I}I B IIpo1ieCcCC OCBOCHUA NUCIUITIINHBI

Ko u HaumMeHoBaHue

No KonTponupyemsbie pa3aenbl AUCIUTIIIAHbBI . Bun onnenounoro
WHJIMKATOpa KOHTPOJIUPYEMOM
/1 (Momyms) cpencTaa
KOMIIETEHIINHU

1 KunemaTuka nocTynarenbHOTO U VK-1.1 Y CTHBIN Onpoc, TECTHI,
BpAIIATEJILHOTO ABHUKCHUS ' penieHue 3aaaqd

2 JlnHaMyKa noCcTynaTeIbHOrO U VK-11 VY CTHBIN Onpoc, TECTHI,
BpaNIaTeIbHOTO JIBFKCHHS ' 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,
TBEPJOTO TeJA. ' peneHne 3a1a4y

o YCTHEIN oIpoC, TECTHI

5 | ®u3uka koneOaHUl 1 BOIH. VK-1.1 poc, i
peneHue 3a1a4y

6 OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOM VK-1.1 Y CTHBIN Onpoc, TECTHI,
TEOpUHU ' penieHus 3aj1a4

Y CcTHBIN opoC, TECTHI

7 | OCHOBBI TEPMOIMHAMUKH YK-1.1 poc, i

penieHue 3aaaqd




8 Craructuueckas ¢pusuka. SIBICHHS VK-1.1 YCTHBIN 0NpoC, TECTHI,
MEPEHOCA. ' pelIeHue 3a1a4
du3nYecKrue 0OCHOBBI MEXaHUKH.

9 YK-1.1 TectupoBanue.
MomnekynspHas pu3ruka ¥ TepMOAMHAMUKA

10 DJIEKTPOCTaTUKA. DJIECKTPUUECKOE T0JIE B VK-1.1 Y CTHBIN Onpoc, TECTHI,
BaKyyMe. ' peleHus 3aj1a4

11 DnekTpocTtatuka. [IpoBoaHuKH 1 VK-1.1 YCTHBIN Onpoc, TECTHI,
JIMRJICKTPUKH B JICKTPUUYECKOM TOJIE. ' pelieHue 3a1a4y

N Y CTHBIN OIPOC, TECTHI

12 |IloCcTOSIHHBII TOK VK-1.1 poc, ’
peleHus 3a1a4

Y CTHBIN OIPOC, TECTHI

13 | MarauTHOE T0JIe B BaKyyMe. VK-1.1 poc, ’

peleHus 3a1a4

14 JleicTBMEe MarHUTHOTO IOJISI Ha VK-1.1 YCTHBIN OMpoC, TECTHI,
JBYDKYIIIAECS 3aps/ibl U TOKH. ' pelieHus 3a1a4d

. YCTHBIM onpoc, TECTHI

15 | MarauTHbIE CBOMCTBA BELIECTBA. YK-1.1 poc, >
penieHus 3a1a4y

YcTHBIN oIpoC, TECTHI

16 |DnexTpomMarHuTHas UHAYKIUS VYK-1.1 poc, i

penieHus 3a1a4

17 OcHoBBI TeOpruu MakcBeuIa s VK-1.1 Y CTHBIN ONPOC, TECTHI,
3JICKTPOMATrHUTHOTO TTOJIS ' penieHus 3a1a4d

Y CTHBIN 0NIPOC, TECTHI
18 |HUnTtepdepenmus cBera YK-1.1 poc, ’

penieHue 3aaa4y

Y CTHBIN 0NIPOC, TECTHI
19 | Audpakuus cBera YK-1.1 poc, ’

penieHue 3aaa4y

Y CTHBIN 0NIPOC, TECTHI
20 [ITonspu3amus cBeTa VK-1.1 poc, i

penieHue 3aaa4y

Y CTHBIN ONPOC, TECTHI
21 |TemmoBoe U3ITydYEHUE U €T0 3aKOHBI YK-1.1 poc, ’

penieHue 3aaa4y

YcTHBIN oIpoC, TECTHI

22 | KBaHTOBas npupoa U3IydeHHs. YK-1.1 poc, ’

penieHue 3aaaqy

23 [TInmanerapnas Mmogens aroma bopa- VK-1.1 Y CTHBIN onpoc, TECTHI,
Pezepdopra ' penieHue 3aaaqy

24 DJeMeHThI KBAHTOBOM MEXAHMKH. VK-11 Y CTHBIN onpoc, TECTHI,
Ypasuenue llIpeaunrepa ' peleHne 3a1a4

N YcTHEIN opoc, TECTHI

25 | DnemeHTHl saepHON GU3NKU YK-1.1 poc, ’

penieHue 3aaaqy

26 |Dx3ameH. YK-1.1 TectupoBanme

7.2. TumnoBsie KOHTPOJIBHBIC 3aJlaHUA UKW HHBIC MAaTCpUaJIbl TCKYIICTO KOHTPOJIA YCIICBACMOCTH,

HEOOXOUMBIE AJIs OIICHKHU 3HAHUM, YMEHHUI U HAaBBIKOB U (WJIH) OTbITa MPO(PECCUOHAIBHOMN 1eATeIHhHOCTH,
XapaKTEePU3YIOIINX ATAIbl (POPMUPOBAHUS KOMIIETEHIIUN B MPOIECCE OCBOCHUS TUCIUTUTMHBI

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

1. ITyns 1eTUT rOpU30HTANILHO U NIONA/IAET B 1IAP, 3aKPEIJICHHBIM HA HEBECOMOM KECTKOM CTEPKHE,
u 3actpeBaet B HeM. Macca nynu B 1000 pa3 MeHbllie Macchl apa. PaccrosiHue oT LieHTpa mapa 10 TOYKH
nojgeca |=1 m. HaiiTu ckopocTh MyJu, €Cii CTEPKEHb OTKJIOHMIICS Ha 30°.

2.Ilox neiictBuem kacarenbHoi cuiibl 10 H, MaxoBuk octanaBiuBaercs, caenas 20 06opoTos. MaxoBuk
CUUTaTh OJTHOPOJHBIM AuCcKoM. Paanyc aucka

R=20 cm, macca m=2 kr. HaiiTu HayaJIbHYIO 4a-CTOTY BpaIlCHUSI.

3. OOpyu Maccoii 2 Kr u paauycom 20 cM BpamiaeTcs 1o 3akony ¢=t3 -5t2+6t-2. HaliTu MOMEHTHI cH
-1ibl uepes 1c, 2 ¢ u 4 ¢ nocne Havana BpaiieHus. OTBETUTh YCKOPSIONIUE WM TOPMO3SILIUE ITH MOCHTBHI.

MonekynsipHasi Gu3MKa U TEPMOJMHAMHKA

4.0npenenuTh yIACIBHYIO TEIUIOEMKOCTh ra3oB: He, Ne, Ar, H2, 02, N2, CO2, C2H50H, CH4,
NO2.

5.I1pu n30TepMUYECKOM pacIupeHun 00beM raza yBenudwics B 3 pa3za. Ha ckoinbko W3MEHUI0Ch



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. Ilpu aquabatHOM c:)xkaTUU 2 MoJiel Kuciaopoja Obuta coBepieHa padora 415,5 Jx. Bo ckonbko
pa3 yBenu4mioch 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 MOTEHLIUAI JIEKTPUUECKOTO OISl B LIEHTPE KBajipaTa.

9. Yetsipe 3apsina 1=02=2 uKi, q3=04=4 aKn HaxoasaTcs B BEpIIMHAX KBaJipaTa co CTOpoHoM 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. Haiitn HanpspKeHHOCTD M TOTEHITUA AJIEKTPUYECKOTO OISl B CePEeIMHE CTOPOHBI 2-3.

11./1Ba Bo3nymHbIX KoHAeHcaTopa Cl1= C2=6 Mx® coennHEHBI OCIEI0BATEIHLHO U 3aPSKEHBI 10
pasznoctu noteHimanoB U=100 B. Ha ckoiabk0 U3BMEHUTCS JHEPTUs CUCTEMBI, €CJIA HE OTKJITI0Yast
KOHJICEHCATOPbI OT UCTOYHHUKA, MEXAY IJIaCTUHAMU NIEPBOT0 KOHJEHCATOPA BBECTH JIUAJICKTPHUK C JTU-
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 HuTH ujaet Tok 1=0,33 A? TemmneparypHsblii ko3 dumment conporupienus Boabdpama a=4,6-10-3 K-1.

13.B uenTpe kBagpaTHON paMKU ¢ TOKOM MarHuTHas uHAykius pasua 0,1 mTn. Haittu Benuuuny
TOKa B MMPOBOJIE PaMKH, eciin e€ epumeTp paBeH 40 cMm.

14.113 meaHOrO MpoBoza ceueHrneM S=1 MM2 caenany KOoubLo JIHHOM 1=251,3 ¢cM U MOAKIIIOYHIN K
UCTOYHUKY TOKa ¢ HanpspkeHrnem U=240 B. HaiiTu MaruuTHy10 HHIYKIUIO B IIEHTPE KOJbIIA.

15.Yepe3 kaTylIKy, UHAYKTUBHOCTb KOTOpoit L=21mI H, TeueT TOK, N3MEHSIOIIUICS CO BpEMEHEM I10
3akony I=10sin(wt), rae 10=5 A, ®=27/T u T=0,02 c. Haiiti 3aBcHUMOCTb OT BpeMeHH t 3.11.C. CaMOUH-
IYKIMH €1, BO3HUKAIOIIEH B KaTylIKe U MUHIUMAaJIbHOE 3HAY€HHE 3TOH 3.1.C. €imin.

BonnoBas ontuka

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

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

18.ITocrositHast audpaknnonHoi pemerku d=1mrm. Kakyto pa3HOCTb UTHH BOJH A\ 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 MAAAOIMIKUX (OTOHOB, K KAKOMY JMANa30Hy OTHOCUTCS JAJIMH BOJH
OTHOCUTCSI 3TO U3TyueHue?

21. Onpenenurte NepUoOAbI BpallleHUs dJIEKTPOHA Ha TEPBhIX Tpex bopoBckux opouTax.

7.3. CucteMa OLIeHUBAaHUS PE3YJIbTATOB 00YUYEHHUS 110 AUCHUIIIIMHE (MOJIYJII0) IIPH NMPOBEIECHUHN TEKYLIETO
KOHTPOJISI YCIIEBaEMOCTH



Ouenka
«OTIUYHOY (32YTEHO)

3HAHUS:

- CHCTEeMaTH3UPOBaHHBIC, IITyOOKHE U TOJIHBIC 3HAHUS 110 BCEM pa3jieiiaM
JUCHUIUIMHBI, @ TAK)KE [0 OCHOBHBIM BOITPOCAM, BBIXO/SIIIUM 32 TIPEIEIIbI
y4eOHOW MTPOTrpaMMBlI;

- TOYHOE HUCIIOJIb30BAHNE HAYYHOU TEPMUHOJIOTHH, CUCTEMATHIECKH IPaMOTHOE
1 JIOTUYECKHU MPABUIILHOE M3JI0’)KEHHE OTBETA Ha BOIIPOCHI;

- MIOJTHOE | TITyOOKOE YCBOCHHE OCHOBHOM U JIONIOJIHUTEIIBHON JIMTEPATYPHI,
PEKOMEHIOBaHHOM paboyeit mporpaMMon 1Mo JUCIUIUIHHE (MOIYJTIO)

YMEHUS:

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

HAaBBIKU:

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

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

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

- rPaMOTHO 0OOCHOBBIBAET X0 PEIICHUS 337124,

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

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

Ouenka
«XO0pOoII0Y (3aYTEHO)

3HAHUS:

- TOCTaTOYHO MOJHBIE M CUCTEMaTHU3UPOBAHHBIE 3HAHUS 110 AUCLUILINHE;

- YCBOCHHE OCHOBHOU U JOTIOTHUTEIBHON JIUTEPATYPhl, PEKOMEHJOBAaHHON
paboueii mporpaMMoi o TUCHHUTIINHE (MOTYIIIO)

YMEHHS:

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

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

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

HaBBIKU:

- caMOoCToOsTeNbHas paboTa Ha MPaAKTUYECKUX 3aHATUAX, YIaCTHE B TPYMIOBBIX
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
M3JI0’KEHUE OTBETA Ha BOIIPOCHI, YMEHHE JIENIaTh BBIBOJIbI 0€3 CYIIECTBEHHBIX
o1nO0K

YMEHHUS:

- YM€ET OPUEHTUPOBATHCS B OCHOBHBIX TEOPUSX, KOHLIENIUAX U HAIIPABICHUAX
10 JUCLMIUIMHE U JaBAaTh UM OLEHKY;

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

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

- paboTa moj; pyKOBOJCTBOM IPENO/IaBaTeNsl Ha MPAKTUUYECKUX 3aHATHUSAX,
JOMYCTUMBIN YPOBEHb KYJIbTYpPbl UCIIOJIHEHUS 3aJaHUM;

- IOCTaTOYHbII MUHUMAJIbHBIA YPOBEHb CPOPMUPOBAHHOCTH 3asIBJICHHBIX B
paboueii mporpaMmme KOMITETCHIIHIH;

- HCIIBITHIBACT 3aTPYAHECHUS TP OOOCHOBAHUH aJITOPUTMA BHITIOJTHEHUS 3aaHHA

Ouenka
«HEYIIOBIICTBOPUTEIHHO
(HE 3a4TEHO)

3HAHUS:

- (pparmeHnTapHbIe 3HAHUS IO TUCIUILINHE;

- OTKa3 OT OTBeTa (BBIMOJHEHUS TUCHbMEHHOU PabOThI);

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

YMEHHS:

- He yME€eT UCIOIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;

- HAJIMYHe TPyOBIX OMHUOOK

HaBBIKU:

- HU3KUH YPOBEHb KYJIbTYPbl UCTIOTHEHHUS 3aIaHUI;

- HU3KUH YpOBEHb c(hOPMHPOBAHHOCTH 3asBICHHBIX B paboueil mporpamme
KOMIICTEHIIHIA;

- OTCYTCTBHUE HaBBIKOB CAMOCTOSITEIHHON PaOOTHI;

- He MOKeT 00OCHOBAThH AITOPUTM BBINIOTHEHUS 33 JaHUIN

7.4. TeopeTnueckue BOIPOCH! M MPAKTUYECKUE 3a/IaHUs 111 TPOBENCHUS IPOMEKYTOUYHOM aTTeCTalluu
o0OyJaronuxcsi, HeOOX0IMMBbIE JUIS OIICHKU 3HAHUHM, YMEHHUI 1 HaBBIKOB U (WJIH) OMBITA MPOPECCHOHATBHON
NESTENIbHOCTH, XapaKTePU3YIOIIUX 3TaIbl JOPMUPOBAHUS KOMIIETEHIIUN B TPOIIECCE OCBOCHHUS
00pa3oBaTenbHOMN MPOrpaMMbl

7.4.1. TeopeTudeckre BOIPOCHI AJIsl MPOBEICHHS TPOMEKYTOUHOM aTTecTali 00yJaroImuxcs

1. MarepuanpHas Touka. KnHEMaTnueckue XapakTepuCTUKU: TPACKTOPHs, ITyTh, IEPEMEIIECHHUE,
CKOPOCTb M YCKOPEHUE; ONPEACICHUE U CBsI3b. PaBHOMEPHOE, YCKOPEHHOE U 3aMEIJIEHHOE [IBUKCHHE.

2. PaBHONIEpEMEHHOE IBUKEHUE, IPUMEP — IBUKEHUE TeJa, OPOLIEHHOIO MOJ1 YIJIOM K TOPU30HTY.

03O D KW

. KunemaTtuka BpamaTeabHOro IBUKEHUS. BEKTOPHI YTIIIOBOW CKOPOCTH M YCKOPEHUS.
. YIJIOBbIE KHHEMATHYECKUE XAPAKTEPUCTUKHU U UX CBS3b C TMHEHHBIMHU.

. [IpyHIIUIT OTHOCUTENIBHOCTH, MTpeoOpa3oBanus ["anunes 1uist CKOPOCTU U YCKOPEHHSL.
. Onementsl CTO. [Toctynatel. [IpeobpazoBanue BpeMeHu U KOOpAUHATHL. THTEpBa.
. OnemeHThl CTO. [TocTynatel. PensTHBUCTCKUI UMITYJIBC, PEIATUBUCTCKASI SJHEPT L.
. 3aKOHBI IMHaMUKH MaTepHaabHOU ToukH. (3akoHbl Hbr0TOHA).

9. Bubl cuit: BCEMUPHOTO TATOTEHHUS, TSKECTH. [[BH>KEeHME MO/ JEHCTBUEM CUJITBI TskecTH. Bec.
10. Cuna ynpyroctu, e€ mpupoja u pacu€t. Moayns FOnra. Jlehopmaruu. Jlmarpamma HampsiKeHUs

nedhopmaruu.

11. Ummynsc. Mmnynbece cuipl. 3aKOH COXpaHEHUsT UMITyJbca. [[0IHBIN MMITYyJIbC CUCTEMBI TEIL.
12. 3akoH coxpaHeHUsI UMITyJIbca. Y 1ap. Pacuér ckopocTeit Te nmpu IeHTPATbHOM a0COTFOTHO

HEYIPYroM yaape.

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

yIIPYTroM yaape.




14. Pabora. PaboTa nepemMeHHO# CHIIbl. MOIIHOCTb.

15. KoHcepBaTuBHBIC U HEKOHCEPBATHUBHBIE CHIIBI UX padoTa. [loTeHInanbpHas YHeprusl.

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

17. Bpamenue tBepaoro tena. [lonstne MomeHTa cuiibl. OCHOBHOE ypaBHEHUE JUHAMHUKU
BpaIIaTeIbHOTO JIBUKECHHUSL.

18. MoMeHT uHepIHH, ONpeiesIeHUE U MIpUMEp pacyeTa st oAHOpoaHbIX Tell. Teopema Il teiinepa-
I'tolirenca.

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

20. PaboTa npu BpaieHuu TBepAoro Teia. KuHaeTndeckast JHEpTHsl BPaIaroIIero Teia.

21. Hentp macc, onpezaenenue. LleHTp Macc kKak TOUKa MPUITOKEHUS CHIIBI TSDKECTH (IMMOTEHIIMAIbHAs
SHEPTUSl CUJIbI TSHKECTH CUCTEMbl MATEPUAIBHBIX TOUEK U MOMEHT CHUJI TSIKECTH ).

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

23. CpeaHee 4yncio CTOJIKHOBEHUN MOJICKYJ, CPEeIHSS JIMHA CBOOOIHOTO Mmpoodera.

24. Slenenus nepenoca. Auddysus. Koadbdumument quddyzun.

25. SIBnenus neperoca. TemnonpoBoaHocTh. KoahGpUIMeHT TemonpoBoIHOCTH.

26. SIBnenus nepenoca. Bsskocts. Koadduiment Bsa3kocTu.

27. IloBepxHocTHOE HaTshKeHUE. CMaunBanue. KanumispHele siBJICHUSI.

28. CpenHsist SHEPTHUs MOJIEKYJIBI HICATBHOTO Ta3a, CTereHu cBo0oabl. Teopema bonbiiMana o
pacrnepeieNieHuy SHEPTHH 110 CTEMEHSIM CBOOO/IBI.

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

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

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

32. TennoBble MamuHbl. Bropoe Hauano TepmoarnHaMuku. [IpuHIMI paGOThl TEIIOBBIX MAIIHH.

33. Hukn Kapno, K 3TOro nukia.

34. Tlousatue 00 0OpaTUMbIX U HEOOpaTUMBIX Iporeccax. DuTponusi. HepaBenctBo Knaysuyca. Kmn
LMKJIA PEabHBIX TEIUIOBBIX MAIIIMH.

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

36. PaboTa cun anekTpocTaTH4eckoro mois. Teopema o HUPKYISIIUKA BEKTOPa HAMPSKEHHOCTH.

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 nonsipu3auny U BEKTOP JNEKTPUUECKOTO CMEIIECHHUS.

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. [Inockuit konnencatop. Hununapudeckuii u chepudeckuii
KOHJIEHCATOPBI.

45. CoeMHEeHUs] KOHIEHCATOPOB.

46. DHeprusi CUCTEMBI 3apsA0B. DHEPTHUs 3aPsHKEHHOTO MPOBOAHUKA U KOHJEHCATOpA.

47. DHeprus dIeKTpocTaTndeckoro mnois. O0beMHas MIOTHOCTh SHEPTHH.

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

49. DnexkTpoasrxkyias cuna. Hanpsokenue Ha yyacTke nenu. 3akoH Oma Jisl yJyacTKa LETH.
ConpoTusieHne MpoBOAHUKOB. 3akoH Oma B muddepeHnnansHoi Gpopme.

50. Pabota u MomHOCTh TOKa. 3akoH Jxoyns — Jlenna. 3akon [[xoyns — Jlenna B
muddepeHransHoi 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 — Jlamaca 1 4acTHble ciay4yau ero npuMeHeHus. JINHUU MarHuTHOM



WHIYKIUU.
55. Hupkynsiiusi BEKTOpa MarHUTHOM MHAYKIMH. 3aKOH MOJIHOTO TOKA (TeopeMa O IUPKYIISIIIUN).
56. MarHuTHOE 110JI€ COJIEHOW/ Ia U TOPOHIa.

57. 3akoH Amnepa.

58. Cuna JlopeHma.

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

60. Dddexr Xomna.

61. KoHTyp ¢ TOKOM B MarHuTHOM TIOJIE.

62. Pabota, coBepiaemas mpy nepeMenIeHIH MPOBOJHIKA C TOKOM B MAarHUTHOM IIOJIC.
63. Teopema I'aycca 15 TOTOKa MAarHUTHOM WHTYKITUH.

64. MarauuTHbie cBOWCTBa BeliecTBa. [ unoreza Amrnepa. Bektop HaMarHu4nuBaHus.

65. Hanpsik€eHHOCTh MarHUTHOTO 110J1s1. MarHuTHas MPOHUIIAEMOCTh U BOCIIPUUMYUBOCTb.
66. MarHuTHbIC MOMEHTBI aTOMOB 1 MOJICKYIL.

67. JlnamarHeTHKY U apamMarHeTUKH.

68. deppoMarHeTUKU, UX CBOMCTBA U IIPUMEHEHHUE.

69. SABneHue 2JIeKTpOMarHuTHONM MHAYKIUMU. 3akoH uaaykiuu ®apanes. [Ipasumo Jlenna.
70. SABnenne caMOMHAYKIIMU. THIYKTUBHOCTD MPOBOAHUKA. HIYKTUBHOCTH COJICHOH IA.
71. SIBnenue B3aumHoM nHAyKIMK. Toku dyko. Tpanchopmarop.

72. DHeprusi MarHUTHOTO TIOJISL.

73. BuxpeBoe anekrpuueckoe noie. [lepBoe ypaBHenne Makcperna.

74. Tok cmemienusi. Bropoe ypaBHenue Makcgesia.

75. IlonHas cucteMa ypaBHeHU MakcBeria.

76. DneKTpOMarHuTHbIE BOJIHBI U UX CBOMCTBA. DHEPIus, IEPEHOCUMAsI 3JIEKTPOMArHUTHOU

BostHOU. Bektop YmoBa — I[oitHTHHTa.

77. KorepeHtHsle BOHbL. ONTHYECKAs! IJIMHA TYTH U ONTUYECKAast Pa3HOCTh X0/1a BOJIH. Y CIIOBUE

MaKCHMyMa U MUHUMYyMa UHTepEpEeHIINH.

78. Metoap! HabmoAeHus uHTepdepeHunu. MaTepdepeHnys B TOHKUX MICHKAX.
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. Jlucnepcus u pazpemniaroniasi CiocOOHOCTh ONTUYECKUX MMPUOOPOB.

84. EcTecTBEeHHBII 1 MOJISIPU30BaHHbIN CBET. 3aK0H Maitoca.

85. Iongpuzanus npu OTpaXKEHUH U MpeIoMIIeHuu. 3aKoH bprocrepa.

86. JIBoitHoe nyuenpenomiuenue. [lonsgpusanmonsasle ycTpoiicTBa.

87. TeroBoe U3ITYYEHHE U €r0 XapaKTePUCTUKH. AOCOIIOTHO YyepHoe Teno. 3akoH Kupxroda.
88. 3akons! Credana — bonpiimana u Buna.

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

90. ®opmymna Ilnanka.

91. OnTrnyeckas MUPOMETPHUSL.

92. Bremnuii potorddHEKT 1 ero 3aKoHbl. YpaBHEHNUE DWHINITESHHA.

93. Macca u ummynbc potona. JlaBneHue cBeTa.

94. Db dexr Komnrona. KopmyckynspHo — BOTHOBOM Tyaan3M.

95. Mogens atoma Tomcona u Pesepdopna.

96. Cnekrtp aToma BOJIOpOJa.

97. Teopus bopa.

98. BonmHoBsie cBoiicTBa Mukpouactuil. Dopmyna ne-bpoiins. Judpakius 31eKTPOHOB.
99. Ilpuniun HeonpeaeaeHHoCTeH [ elizeHOepra.

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

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

7.4.2. IlpakTrueckue 3aaHus sl IPOBEACHUS TPOMEKYTOUHOM aTTecTaly 00yJaromuxcs
1. 3aBHCUMOCTH MPOIIEHHOTO TETIOM ITYTH S OT BpeMeHU t naercs ypaBHeHueM S=A+Bt+Ct2,
rae A=3 m, B=2 m/c, C=1 m/c2. Haliaute cpeHIOI0 CKOPOCTh U CpeHEE YCKOPEHUE Tela 3a MEPBYIO,



BTOPYIO M TPETHIO CEKYH/IbI €T0 JTBUKCHHSI.

2. C 6amrau BbicoTol h = 25 M ropu30HTaIEHO OPOIIICH KAMEHB CO CKOPOCThIO VX =15 M/c.

Kakoe Bpems t kamenb Oynet B nBuxkennn? Ha kakom paccrosiauu | 0T ocHOBaHMs OalTHY OH yIajeT Ha
3emunto? Kakoil yroi cocTaBUT TpaeKTOPHUs KAMHS C TOPU30HTOM B TOUKE €r0 MaJCHUs Ha 3eMITI0?

3. Kamenp OpolieH ropu30HTaIbHO CO CKOPOCThIO VX =15 m/c. Haitnute HOpManbHOE 1
TaHTCHIIMATTFHOE YCKOPEHUS KaMHs yepe3 Bpemsi I = 1 ¢ mocie Hayana JBUKCHHMSL.

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

5. 3aBUCUMOCTD MPOMJICHHOTO TEJIOM MYTH MO OKPYKHOCTH PauycoM =3 M 3a/1aercs
ypaBuerueM S=At2+Bt (A=0,4 m/c2, B=0,1 m/c). Onpenenute 11t MOMeHTa BpeMenu t = 1 ¢ mociie Havana
JBIKEHUS YCKOpeHue: 1) HopMallbHOE; 2) TAaHT€HLIUAIIbHOE; 3) MOJTHOE.

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 koddumment Tpenus tena o
MJIOCKOCTb.

7. C 6amnu BeicoToit H = 20 M ropu3oHTaIbHO co ckopocThio 10 M/c OpolieH kaMeHb Maccon
m=400 r. mpereOperasi COMPOTUBICHUEM BO3/1yXa, ONPEACTUTE Il MOMEHTa BpeMeHu t = 1 ¢ mocrne Havana
JBIDKEHUS: 1) KHHETUUYECKYIO SHEPIHIO; 2) MOTEHUUATBHYIO SHEPTHUIO.

8. ITyns maccoit m = 15 r, JeTsias ropu30HTaIBHO CO CKOpocThio V =200 M/c momnaaaer B
Oa/uTMCTHYECKUI MassTHUK JTiHOM | = 1 M u maccoii M = 1,5 kr u 3actpeBaer B HeM. Onpeenre yroi
OTKJIOHCHHS MasiTHHKA.

9. CrutouIHoOM OJJTHOPOAHBIN TUCK CKATHIBACTCS 0€3 CKOJBKEHUS ¢ HAKIIOHHOM IJIOCKOCTH,
oOpa3yromieii yroi anbda ¢ ropuzoHTOM. Onpeenure IMHEeHHOe YCKOPEeHUE a IUCKa.

10. HanummTe ypaBHeHHE TApMOHHUYECKOTO KOJIeOaHUs TOUKH, ecliu ero amrmutyna A = 15 cum,
MaKcHUMaibHas CKOpocTh Kojebmtomieiics Touku 30 CM/c, HauanbHas daza 10 rpagycos.

11. OgHopoaHbIi qucK paarnycoM R =20 cm konebdieTcs 0K0JI0 TOPU30HTATILHON 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 cocyie o0beMoM V = 4 11 ipu TeMreparype
t1=200 C, narpesatot no temneparypsl t2 = 400 C. Haiinure naBnenus pl u p2 rasza 10 u mocjie
HarpeBaHusl.

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

7.5. MeTonudeckue MaTepralibl, ONPeIeISIONINe MPOLeayphl OLICHUBAHUS 3HAHUM, YMEHH, HABBIKOB U
(unu) ombiTa MPO(heCCUOHATBFHON JeSTeNIbHOCTH, XapaKTePHU3YIOIIKe 3Tanbl (JOPMUPOBAHUS KOMIETSHITHIA

[Ipouienypa npoBeaeHUs TPOMEKYTOUHOM aTTeCTAIllUU U TEKYIIETr0 KOHTPOJS YCIIEBAEMOCTH
perJaMeHTUpYyeTCs JOKAIbHBIM HOPMATUBHBIM aKTOM, OTPEACIISIONINM MOPSAA0K OPTaHU3aluU U
MPOBEJICHUS TEKYIIEr0 KOHTPOIIS YCIIEBAEMOCTH U MIPOMEKYTOUYHOM aTTeCcTallui 00yJaroInXCsl.

[Ipouenypa oneHuBaHust GOPMUPOBAHUS KOMITETEHITNH MPH MPOBEACHUN TEKYIIErO KOHTPOJIS
npuBeneHa B 1. 7.2. TUMOBbIE KOHTPOJBHBIC 3a/IaHUS WIIM UHBIE MaTepUaibl TEKYIIEro KOHTPOJISI
MPUBEJEHBI B 1. 7.3.

[TpomexyTouHas aTTecTanus Mo AUCHUIUIMHE TPOBOAUTCS B (popMe 3aueTa U dK3aMeHa.

3aueT mpoBoaUTCS B hopMe cOOECeTOBaHUS U TECTUPOBAHHUS (B TOM YUCIIE KOMIIBIOTEPHOTO).

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

7.6. Kputepun orieHnBaHus cpOpMHUPOBAHHOCTH KOMIETEHIIUN MTPU MTPOBEIEHUH MPOMEKYTOUHON
aTTecTaluuu

YpoBEHb OCBOSHMS M OlLIEHKA

Kputepuu OneHka OneHka
«HEYIOBJICTBOPHUTEIb | «yAOBIETBOpUTENIbH | OLIEHKa «XOPOLIO» O1leHKa «OTJIMYHO)
OILICHUBAaHUS
HO» o»
«HE 3a4YTEHO» «3aYTEHO)




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
YMEHHMSI U HAaBbIKU HE | 6a30BbIE CTPYKTYPHI | CHCTEMHbIC. YMEHUS | apryMEeHTUPOBAHHEIE,
chopMHUPOBAHBI 3HAHUNA. Y MEHHS HOCSIT BCECTOPOHHHUE. Y MEHHUS
(dbparMeHTapHbI U PEenpOAYKTUBHBII YCIICIITHO
HOCSIT Xapakrep, MPUMEHSIFOTCS K
PENpOAYKTUBHBII IPUMEHSIOTCS K PEIICHUIO KaK
Xapakrep. PEILICHUIO TUTTOBBIX TUTIOBBIX, TaK U
HemoHcTpupyercs 3aJlaHuM. HECTaHJapTHBIX
HU3KHUI YPOBEHb JleMoHCTpHpYyeTCS | TBOPUECKHX 3aJaHHIA.
CaMOCTOSITENIbHOCTH JIOCTATOYHBIH JlemoHcTpupyercs
MPAKTUYECKOTO YpOBEHb BBICOKHI YPOBEHb
HaBBIKA. CaMOCTOSITENIFHOCTH | CaMOCTOSATEIbHOCTH,
YCTOHYHBOTO BBICOKAsl aJallTHBHOCTh
MPAKTUYECKOTO | MPAaKTUYECKOTO HaBbIKA
HABBIKA.

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

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

-IOTTYCKAIOTCS -HETIOJTHBIC OTBETHI | KOHTPOJIMPYEMOTO | 3HAHUS MPOrPaMMHOTO

MPUHIMITHATIEHBIC HA OCHOBHBIC obbema MaTepuana;
OITMOKY TIPU OTBETE | BOIIPOCHI, OIIIUOKH B MIPOTPaMMHOTO -TI0JTHOE TIOHUMAaHUE
Ha OCHOBHBIC OTBETE, MaTrepuania; CYIIIHOCTH U
BOIIPOCHI OMIIETA, HEJIOCTaTOYHOE - 3SHAHHUS B3aMMOCBSI3H
OTCYTCTBYET 3HAHUE U MMOHWMAaHUE TEOPETUIECKOTO paccMaTpuBaEeMBbIX
MMOHUMAaHHE CYITHOCTH MaTepuaia MPOIIECCOB U SIBJICHUH,
OCHOBHBIX TTOHITHIA 1 H3JIaraeMbIX -CIIOCOOHOCTH TOYHOE 3HAHUE
KaTeropHii; BOIIPOCOB; YCTaHABIIMBATh U | OCHOBHBIX MOHSITHIA, 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 MPaBUJILHO BBITIOTHUII
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 3aJlaHUH. BBITIOJTHEHU S He momyckaet ommbok
OIIMOKH TIPH JlomyckaeT OmmOKu 3aJaHUN. IIPY BBITTOJTHCHUH
BBITIOJTHCHUH MIpY BBITOJIHEHUH | JlomycKaeT omumoKu 3aJaHUH.
3aaHUM, 3aJJaHNH, P BBITTOJIHCHUU CaMOoCTOSTENILHO
HapyIAIOIINE JIOTUKY | HapyIICHUS JIOTUKU 3aIaHuM, HE aHATN3UPYET
penieHus 3auay. perieHus 3aiay. HapylIaIIne pe3yibTaThI
BIIAJICHHE Henaer HcnbrTeiBaeT JIOTHKY PEIICHUS] | BBINOJHEHUS 3a1aHHUM.
HABBIKAMIH HEKOPPEKTHBIE 3aTPYIHEHHUS C 3a71a4 I'pamoTtHO
BBIBO/IBI. dbopmynupoBanuem | [lenaet KoppekTHbIE [ 0OOCHOBBIBAET XO/T
He moxer KOPPEKTHBIX BBIBOJIBI 110 penieHus 3aaad.
000CHOBATH BBIBOJIOB. pe3yiibTatam
aJTOPUTM UcnwiThiBaeT pelieHus 3a/1aun.
BBITTOJTHEHUS sarpynaHeHus npu | OOGOCHOBBIBAET X0/
3aJlaHUM. 000CHOBaHUH penieHus 3amay 6e3
ajaropuTMa 3aTpyAHEHUH.
BBITTOJTHEHUS
3aJlaHUM.

OI_ICHKa IO JUCHUILIMHE 3aBUCUT OT YPOBH:A Cd)OpMI/IpOBaHHOCTI/I KOMHCTCHHHﬁ, 3aKPCINUICHHBIX 3a
ILI/ICI_II/IHHI/IHOI\/'I, " IIpCACTaBIIACT coboit Cp€aHce apI/Id)MeTI/ILICCKOC OT BBICTABJICHHBIX OIICHOK I1O OTACJIbHBIM

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

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

Or11eHKa «XOpOIII0»/«3a4TEHO» BBICTABJISACTCS, €CIU Cpe/iHee apu(hMETHUECKOS HAaXOIUTCS B
uHTepBae ot 3,5 1o 4.,4.

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

Or11eHKa «HEYIO0BICTBOPUTEIBHOY/ «HE 3aUTEHOY BBICTABIISACTCS, €CIIU CpeJiHee apu(dMeTHIeCKOoe
HaxonauTcs B uHTepBaiie ot 0 1o 2,4.



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

(Momysst)
. KonunuectBo
Ne ABTOp, Ha3BaHUE, MECTO U3aHMSI, U3/IaTEIbCTBO, TO/I U3/IaHUs yUeOHOH 1
/1 y4eOHO-METOIUIECCKON JTUTEPATYPhI PK3EMILIADOB/SICKTP
oHHbIN agpec ObC
OcHoBHAas INTEPATYPA
Npanos A. E., IBanoB C. A., Mexanuka. MonexkyisipHas pu3znuka u

1 150
tepMmoarHamuka, M.: Knopyc, 2012

9 benskosa B. U., Kenynkosa E. A., Kykuna E. A., Jleoutsesa 1O. H., http://ntb.spbgasu.ru/
3ananBoposa U. A., Jlamrok T. A., ®usuka, CI16., 2007 elib/00008/
lNonoBun FO. M., JIsmenxo FO. I1., Xonoaunuu B. H., [Tonukapnos B. M.,

3 Oo6mias pusuka. MonekyssipHas Gpu3MKa 1 TEPMOIUHAMUKA. ATOMHas, http://www.iprbooksh
KBaHTOBas U sijepHas ¢pusuka. Pusnka TBEpAOro tena, TamOoB: TamOoBCKuit op.ru/63881.html
rocyJ1IapCcTBEeHHbIN TexHuueckuid yaupepcuter, 9bC ACB, 2013
Craponayomnesa I'. I1., Xamenko A. A., Kypc nexuumii mo ¢pusuke. MexaHuka,

4 |MoneKynspHas (u3HuKa, TEPMOJIMHAMHKA. DJICKTPUICCTBO M MarHETU3M, https://www.iprbooks
CraBporonb: CTaBpOnoJIbLCKHA TOCYIaPCTBCHHBIN arpapHbIii YHUBEPCUTET, hop.ru/76115.html
2017

JonoJHuTeIbHAS JIUTEPATYPA
Kocmos B. B., Crankosa E. H., booposckuii A. I1., JlabopaTopHbIit
MPAKTUKYM C UCIIOJIb30BAHUEM BUPTYAIBHBIX CTEHIOB 110 JUCIIUTUINHE http:/Awww.iprbooksh

1 |«Dwusukay. Paznen «MonekynspHas pusrka u TepMoguHaMuKa», CaHKT-

) o . . 0p.ru/17897.html
[etepOypr: Poccuiickuii roCy1apCTBEHHBIN MHIPOMETEOPOJIOTUICCKUN
yHHUBeEpcuteT, 2013
Hybposckuii B. I'., Xapmamogs I'. B., Mexanuka, TepMoiHAMHUKA U

o | MOTeKynspHas ¢u3nKa: COOPHUK 3a/1a4 ¥ MPUMEPBI UX PEIICHHS, http://www.iprbooksh
HoBocubupck: HoBocuOupckuii rocy1apCTBEHHBI TEXHUYCCKHIMA op.ru/91733.html
yHHUBEpcUuteT, 2015
Cxmaposa E. A., Cemkuna JI. U., Ky3uenos C. U., Kypc JeKHi 1o buzuke. http:/Awww.iprbooksh

3 |MonekymsipHas ¢pusuka. TepmoauHamuka, Tomck: ToMckwit

N 0p.ru/83966.html
MTOJIMTEXHUYECKHUI YHUBEpcuTeT, 2017

4 Kum [I. Y., Maxpo U. I'., JIlerut . 1., ®usuka. Mexanuka. Kypc nexiuii ¢ https://e.lanbook.com
npuMmepamu pemenus 3aaad, Cankr-IlerepOypr: Jlans, 2021 /book/163396
Kuwm /1. Y., Konosanos H. II., Jlesut /1. 1., Konoanos II. H., ®u3uka. .

. https://e.lanbook.com

5 |DnexrpuuectBo u MarHeTu3M. Kypc nekuuii ¢ npuMepamu pelieHus 3a1ad,

/book/226466
Cankr-IlerepOypr: Jlanp, 2022

5 Kanamraukos H. 1., MypaBeeB-CmuproB C. C., O6mias ¢pusuka. COOpHUK https://e.lanbook.com
3aJlaHuil U PyKOBOJCTBO K penieHuro 3a1ad, Cankr-IlerepOypr: Jlans, 2020 /book/130574
Tpynos I'. M., O0mas ¢pusuka. JlonosHUTENbHBIE MAaTEPHAIIBI IS

7 . 25
camocTtosaTenbHor paboTel, Cankt-IlerepOypr: Jlanp, 2019
Monuanos B. B., HyTVI/IJ'II/IH B. A., ®u3uka. MeTtoauka pemeHui . http://www.iprbooksh

1 [xoHTpoNBHBIX 3a1aHu# MO (PU3HKE AT CTYACHTOB-3a09HMKOB. U.2, Camapa:

CamMapckuil rocyJapcTBEHHbIN TexHuuecknii yausepcuret, ObC ACB, 2016

op.ru/91131.html

OObyuaromuecs u3 ynciia nHBaMUI0B U Ul ¢ OB3 obecnieunBaroTCs meYyaTHBIMU U (HITH)
DIIEKTPOHHBIMU 00Pa30BaTEIBLHBIMU pecypcaMu B (hopmax, alaTUPOBAHHBIX K OTPAaHHUEHUSM UX
3/10pOBBS.

8.2. [lepeuens pecypcoB HHGOPMAITMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTu «IHTepHET», HeOOXOIUMBIX IS
OCBOEHUS AUCIUIUIMHBI (MOIYJIS)

HaunmenoBanue pecypca cetu «MHTEpHET»

DneKTpOHHBIN agpec pecypca




BupryansHble SKCIIEPUMEHTBI

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

Best pusuka http://www.all-fizika.com/

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

HaumenoBanue

DIIEKTPOHHBIN ajpec pecypca

Cucrema aucraniuonnoro ooydenust CIIGIACY Moodle

https://moodle.spbgasu.ru/

DnekTpoHHas 6udimorexka Upouc 64

http://ntb.spbgasu.ru/irbisé4r_p
lus/

DJIEKTPOHHO-OMOIMOTEeUHAsl cucTeMa u3nareinbcera "'Jlanp"

https://e.lanbook.com/

WHTepHeT-TpeHaxephl B chepe 00pa3zoBaHms

http://www.i-exam. ru

DIIEKTPOHHO-O0MOIMoTeUHas cucrema uanarenbersa "FOPAUT"

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

DJIEKTPOHHO-O0MOIMOoTeUHas cucteMa n3narenbersa "'IPRsmart"

http://www.iprbookshop.ru/

DIEeKTPOHHO-O0UOIMOTEeUHas cuctema u3aarenbersa "KoHcyabTanT
cryaeHTa"

https://www.studentlibrary.ru/

Hayunas snexkrponnas 6ubnuoreka eELIBRARY.RU

Hayunas snekTpoHHas
oubamorexa ELIBRARY.RU

®depnepanbHbIil 00pazoBaTenbHbIN nopTal "EqumHoe 0KkHO JocTyna K
00pa3oBartesibHbIM pecypcam”

http://window.edu.ru

Poccwuiickast rocymapcTBeHHass OMOIMOTeKA

www.rsl.ru

EnunbIii 571eKTpOHHBINA pecype yueOHO-METOINYECKON JTUTEPATYPHI
CIIGIACY

www.spbgasu.ru

bubnmoreka mo EcrectBeHHBIM Haykam Poccuiickoiit AkajgemMun HayK
(PAH)

WWW.ras.ru

Kypnuans! uznatenscrsa Sage. B HacTosiee Bpemsi 1OCTYITHBI CTaThH U3
320 xypHaJioB 110 36 IpeAMETHBIM PyOpHUKaM: T'YMaHUTaAPHBIC U
oOlIecTBeHHbIE HAYKU, HH(OPMATUKA, UH)XCHEPHBIC JUCIUILIIUHBL,
9KOHOMHKA, 3/I0pDOBbE U 00pa30BaHNUE.

www.sagepublications.com

Ob6pazoBarenbHble nHTEpHET-pecypebl CIIGIACY

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

8.4. [lepeuenb MHGOPMAITMOHHBIX TEXHOJIOTHIA, UCTIOIB3YEMbIX MPU OCYIIECTBICHUH 00pa30BaATEILHOTO
mpoliecca 1o AUCHUIUINHE, BKIIoYas epedeHb TUIEH3MOHHOTO U CBOOOIHO PacpoOCTPaHIEMOT0

nporpaMMHOTO obecrnieueHUs

HanmenoBanue

Crioco0 pacmpocTpaHeHus
(JTMIIEH3MOHHOE MM CBOOOIHO
pacrpocTpaHsieMoe)

LibreOffice CBO0OJIHO PaCIPOCTPAHIEMOE

8.5. MaTepI/Ia.HBHO-TCXHI/I‘{CCKOC obecrieucHue JUCIHHUITIIINHBI

CBCI[CHI/I}I 00 OCHaAIlICHHOCTHU y‘-IC6HBIX ayI[I/ITOpI/Iﬁ Y IOMEIISHUN /I CaMOCTOSTEIbHOM pa6OTLI

HaumenoBanue yueOHBIX ayJUTOPHI U OcHallleHHOCTh 000PYAOBAHUEM U TEXHUYECKUMU
MOMEILEHUH 1711 CAMOCTOSITETLHON paboThI cpelcTBaMu O0yuYeHus

40. YueOHble ayTMTOPUU JIJIsl IPOBEIACHUS
JEKIIMOHHBIX 3aHATUN

BBIXO/ B I/IHTepHeT

YueOHast ayTUTOPHS JJIs IPOBEACHUS 3aHITHI
JIEKIIMOHHOT'O TUIIA, KOMILJIEKT MYJIbTUMEIUIHHOTO
00opyoBaHus (MIEPCOHAIBHBIA KOMITBIOTED,
MYJIbTHMEIMHHBIA POSKTOP, IKPaH, ayIMOCUCTEMA),
JIOCKa, DKpaH, KOMILIEKT yueOHOH MeOeH,
noAKIroYeHue K komnbrotepHoi cetu CITOIACY,




40. YueOHbIC ayAUTOPUH JJIsI IPOBEICHUS
MPaKTUYECKHUX 3aHATHH, TPYIIIIOBBIX U
WHIUBUTYAIbHBIX KOHCYJIBTAIMM, TEKYIIETO
KOHTPOJIS U TPOMEKYTOYHON aTTeCTallun

KoMITIeKT MynTbTHMETUHHOTO 000pyI0BaHUS
(mepcoHaIbHBIN KOMIBIOTEP, MYJIbTUMEANIHBIMI
MIPOEKTOP, FIKPaH, ayAUOCHCTEMA), T0CKA, KOMIIEKT
yueOHOI MeOenH, MOIKITI0YCHHE K KOMITBIOTEPHOM
cetu CIIGI'ACY, Bbixon B MHTEpHET

40. YueOHble ayTUTOPUU TSI IPOBEACHHUS
71a00paTOPHBIX pabOT

nabopaTopus OOIIEeH U CTPOUTEIIBHON (DU3UKH
2-s1 KpacHoapmetickas yi. m1.4

Ayn. 318

Onpenenenne oObemMa MIUIUHIPA TP TTOMOIITH
IITAaHTeHIUPKYJIS (IITAaHTeHUUPKYIIb); Y CTaHOBKA IS
WCCIIeIOBaHMs 3aBUCUMOCTH Nepuoa Kojaebanui
MaTeMaTHYeCKOro MasiTHUKa OT €ro JJIMHBI U
orpezieNieHue YCKOPEHUs CBOOOIHOTO MaeHHUS:
MasTHuk

VYcTaHoBKa /1715 MCCIIE0BAHUS 3aBUCIMOCTH TIepro/ia
KoJe0aHui MaTeMaTUYECKOT0 MasiTHUKA OT €ro JJIMHbBI
U oTpesieNieHue YCKOPEHHUs CBOOOIHOIO MaJCHHUS;
YcTaHoBKa /17151 ONpeieNIeHUs] YCKOPEHUsI CBOOOTHOTO
MajieHus 1o Mepruoay KojiebaHUi MaTeMaTH4eCKOTro
MasiTHUKA; Y CTAaHOBKA JJISl U3y4eHUsl (PU3UIECKOTO
MasiTHUKA; Y CTAaHOBKA JJISl ONIPEACTICHUS] MOMEHTA
WHEPIMH TeNa M0 MEePUOy KPYTHIbHBIX KOJIeOaHu:
YcTaHoBKa 715 ONpeieTICHUs] MOMEHTA HHEPIUU
napajuiesienune1a MeToI0M KPYTHIIbHBIX KOJeOaHuM:
YcTaHoBKa 1715 ONpeieTICHUs] MOMEHTAa HHEPIIUU
JIUCKA TI0 MIEPHOY KPYTUIIbHBIX KOJICOaHHIA.
YcTaHoBKa 17151 U3y4€HUSI OCHOBHOTO YPaBHEHUS
JTUHAMHKHU BPAIaTEIIbHOTO JABHKEHHUS C TIOMOIIIBIO
MasTHuka O6epOeka

YcTaHoBKa 715 ONpeieTICHUs] MOMEHTA HHEPIIUU
MasiTHUKa MakcBesuia. Y CTaHOBKa sl ONPEeIeICHUS
ko3¢ dulreHTa BOCCTAHOBIICHUSI CKOPOCTH MPU
yOpYyrom yaape. Y cTaHOBKa JJisl OIpeIeTIeHUs
Kkoa(duleHTa BOCCTAHOBIIEHUSI CKOPOCTH MPHU
yOpYyroMm yaape. Y CTaHOBKa JJisl OIpeIeIeHUs
TEPMHUUYECKOTO KOd(PPUIEHTA JaBIeHUS ra3a npu
MIOMOIIIA Ta30BOT'0 TEPMOMETPA.

VYcraHoBKa 15 onpeieNIeHUsl TOBEPXHOCTHOTO
HaTSKEHHsI METOI0M OTpBIBA KoJbIla (MeTo a0 Hyn).
YcTaHoBka 171 onpeneneHus ko3 uimenta BI3KocTu
KUIKOCTH MeTooM CTOKcay. Y CTaHOBKA ISt
onpeneneHus: KodhPuimeHTa BI3KOCTH, TITHHBI
cB0OOAHOrO NIpodera u 3PpPEeKTUBHOTO TUaMeTpa
MOJICKYJIBI Ta3a. Y CTaHOBKA JUIs OTIPEICIICHHS
Kod(purmenTa BI3KOCTH BO3/1yXa KaMUJUIIPHBIM
METOZOM. Y CTaHOBKA JIJIsi U3MEPEHHS YHUBEPCATTbHON
ra30BOM MOCTOSTHHOM. Y CTaHOBKA JIJIs1 ONPEAECIEHUS
OTHOIIEHUA TEIIOEMKOCTEN BO3yXa. Y CTAHOBKA JJIsI
oTpe/ieJICHUs] OTHOIIEHHUS TEIJIOEMKOCTEH BO3TyXa.
Becwr mabopaTtopHbie 25ekTpoHHBIE. Bech
naboparopusie 1100




40. YaeOHbIe ayTMTOPUU ISl IPOBEIACHHS
71a00paTOPHBIX pabOT

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

Ayn. 316

YcTaHoBKa /1715 MCClIEI0BAHUS 3aBUCUMOCTH
MOIIIHOCTH, BBIICTISIEMOM B LI€TIM TOCTOSTHHOTO TOKA, U
Kod(uimenTa moyie3HOro AeMCTBUS HUCTOYHHUKA OT
CHWJIBI TOKA U OT BHEUTHETO CONPOTUBJICHHS. Y CTAHOBKA
JUISL KCCIIeIOBaHUS XapaKTEPUCTUK HCTOYHUKA
MOCTOSIHHOTO TOKAa. Y CTaHOBKA ISl U3y4YeHHs paOOThI
MIOJIYIIPOBOIHUKOBOT'O BBIMPSAMUTEINS Y CTAHOBKA JJIs1
M3y4eHus p-N mepexoia Y CTaHOBKA ISl U3yUECHHS
B3aMMOUHIYKIIMH. Y CTAHOBKA ISl OMIpeIeICHUS
WHIYKTUBHOCTHU KaTyIIKA METOJIOM pE30HaHCa B
KoJe0aTeIbHOM KOHTYpe. Y CTaHOBKA JIJIsl U3y4EHUs
MarHMTHOT'O TOJISl COJICHOU A C MTOMOUIBIO AaTYUKa
XOJUIA».

YcTaHoBKa 715 ONpeieNieHus YAIbHOTO 3apsiia
AJIEKTPOHA METO/I0M MarHeTpoHa. Y CTaHOBKa JJIs
OLICHKH YAENIBHOTO 3apsi/ia JJIEKTPOHA METOJI0M
MarHeTpoHay. Y CTaHOBKa JJis ONpeesIeHuUs
TOPU30HTANILHO U COCTABISIONIEH HAMPSKEHHOCTH
MarHMTHOTO TOJIS 3eMJIM MPU TTOMOIIU
TaHT€HCTaJIbBAHOMETpa. Y CTAaHOBKA IS
WCCIIeIOBaHMs MATHUTHOTO 1o 3emiu. BonsT™meTp
B7-27A

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

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

YcranoBKa s KCCie0BaHUs MU(PAKIIMY CBETa Ha
MPSIMOYTOJILHOM IIEJIH. Y CTAaHOBKA JIJI M3yUCHUS
CIIEKTPAJIbHOTO COCTaBa HEOHOBO- I'€JINEBBIX
HCTOYHUKOB, UCIIOJIB3YEMBIX B CBETOTEXHUKE.
YcraHOBKa I ONIPEIEIeHUs IOCTOSIHHOM B 3aKOHE
Credana- bonpliMaHa py MOMOUIY ONTHYECKOTO
MIAPOMETPA. Y CTAHOBKA JJIS U3Y4YEHUS J1a3€pHOTO
M3JIy4eHUs. Y CTAHOBKA JUISl U3Y4YECHUS
TUu(PaKIIMOHHON PEIIETKU. Y CTAaHOBKA ISt
ONpeIEICHUS JUIMHBI CBETOBOM BOJIHBI ITPH IIOMOLIA
kosery HproToHa. Y cTaHOBKA U1 ONpEEIeHUs JJINHBI
CBETOBOM BOJIHBI IPU TTOMOIIU AU(PPAKITHOHHOM
peleTKH. Y CTaHOBKA JUJIsl ONPEEICHUS
KOHIIEHTPALUX PacTBOPA caxapa I10 BPAIICHUIO
IIJIOCKOCTH MOJISIPU3ALMK. Y CTAHOBKA JUIs U3y4YEHUs
MHTEHCUBHOCTH CBETA, NPOIIEIIIErO Yepe3
MOJISIPOU/IbI. Y CTAaHOBKA JJISL UCCIIE0BAHMS CIIEKTPOB
MIOTJIOIIECHUS Y POIYCKaHUs. Y CTaHOBKA JUIS
ONpeIeTeHUs JUIMNHHOBOJIHOBOM IPaHUIbl CIIEKTPA
TIOTJIOIIEHUS M BBIUKCIEHUE NOCTOSHHOM [1manka.
YcTaHoBKa /1715 U3y4eHus: abCOIOTHO YEPHOTO Tea.
VYcTaHoBka 1715 M3ydeHus: BHeHHero Gporo3ddexra

40. TTomemeHust U1 CaMOCTOSATENBHOU PabOTHI

[Tomemnenue amst CaMOCTOSTENEHOM paOOTHI
(unTanbHBIN 321 Oubnuoreku, aya. 217): [IK-23 mr., B
T.9. 1 .- IIK most mur ¢ OB3 (cucteMHBIN OJIOK,
MOHHTOD, KJIaBUATypa, MBIIIb) C TOJKITIOYECHHEM K
cetn «HTepHET» U o0ecrieueHneM J0CTyma B
ANEKTPOHHYIO HH(DOPMAIIMOHHO-00pa30BaTENbHYIO
cpeny CIIOBI'ACY.

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