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1. Henau n 321241 0CBOEHUS IMCUMILTAHBI (MOIYJIs1)

LensiMu OCBOCHUS TUCITUTUIMHBI SIBISIFOTCS: 03HAKOMIJICHHE CTYJICHTOB C COBPEMEHHON (hU3NIECKOM
KapTUHOW MUpa, JOPMHUPOBAHUE Y CTYJICHTOB €CTECTBEHHOHAYYHOTO MUPOBO33PEHHS U COBPEMEHHOTO
(U3UYECKOTO MBIIIICHUS, 00yYCHHE TPAaMOTHOMY ITPUMEHEHHIO MOJ0KEeHUN (PyHIaMEeHTaIbHON (PU3HKH K
HAYYHOMY aHAJIM3y CUTYAIIHi, C KOTOPBIMHU CIICIIUAIUCTY MPHUACTCS CTAIKHBATHCS MPH CO3/IaHUH 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 (1)I/ISI/I‘IGCKI/IMI/I BCJIIMYMHaMHU, 3HATh UX OIMPEACIICHUC, CMBICII,
CIIOCOOBI U CAWHNIBI USMEPCHMS, 3HATh HA3HAUYCHUC U IIPHUHIMIIbI HeﬁCTBHH BayKHEHIITHX (bHSI/I‘ICCKI/IX

puOOpPOB.

3al[a'-IaMI/I OCBOCHUA JUCHUIIINHBI ABJIAIOTCA:

* 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

MPUKIIAIHBIX 33/1a4axX OyayIlei creruanbHOCTH,
* U3yYCHHE UCTOPUH PA3BUTHUS (PU3HKH.

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

HHAUKATOPAMH JTOCTHKEHUSI KOMIeTeHIH i

KOI[ 1 HAMMCHOBAHUC
KOMIICTCHLIN

KOI[ 1 HAMMCHOBAHUC
HHAWKAaTOpa JOCTUKCHUA
KOMIICTCHIIN

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

OIIK-1 CnocobeH
AHATM3UPOBATH 337291
npodecCuoHATbHON
JIEATEIHHOCTH Ha OCHOBE
MMOJIOKEHUM, 3aKOHOB B
METOH0B B 00JIaCTH
€CTECTBCHHBIX HAYK U
MaTeMaTUKHU

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

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

ymeet

HCII0JIb30BaTh (bu3MKO-MaTEeMaTHIECKU I
anmnapar JUISE pelieHus npooiiem,

BO3HUKAIOIIUX B X0JA€ NpodheccuoHaIbHOM
JIeTAIbHOCTH

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

OKCIICPUMCHTAJIIBHOT'O UCCIICAOBAHMUA

OIIK-1 Cnocoben
aHAJIM3UPOBATH 3a7aun
npodecCuOHATbHON
JIEATEILHOCTH Ha OCHOBE
TOJIOXKEH U, 3aKOHOB H
METOHO0B B 00JIaCTH
€CTECTBCHHBIX HAYK U
MaTeMaTUKHU

OIIK-1.2 Onpenensier
XapaKTePUCTUKU (PU3UUECKOTO
nporiecca (SBIeHus),
XapaKTepHOTO ISl 0ObEKTOB
podeCCHOHATBHON
NeSITEIbHOCTH, Ha OCHOBE
TEOPETUIECKOTO
(9KCTIEpUMEHTAILHOTO)
WCCIICIOBAHHUS

3HaeT
KOJIMYECTBECHHBIC u KaueCTBCHHBIC
XapakTePUCTHKH  (PU3UYECKHX  SBJICHHIA,
MPOIIECCOB U O0OBEKTOB
yMeeT

HCII0JIb30BaTh
KOJIMYECTBECHHBIC
XapaKTePUCTHKU 00bEKTa

BJIajIeeT

METOJIaMH OMPECIICHUs KOJIWYECTBEHHBIX H
KAYECTBCHHBIX XapaKTEPUCTHK (PHUIUIECKOTO
nporiecca

KaueCTBEHHbBIC u
duznueckue




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

VK-1.1 OcyuiectBasiet
CUCTEMHO-CTPYKTYPHBII BEIOOD
UH(OPMAIIMOHHBIX PECYPCOB (B
TOM 4uCIIe B U(POBOH cpefe)
JUTSI TIOUCKA UHGOPMAIUH B
COOTBETCTBUU C MTOCTABICHHOMN
3ajauen

3HAET

HCTOYHHUKHU MTOUCKA HHPOPMAITUH

yMeeT

HaxOJUTh HWHGOPMAIMI0O B HCTOYHUKAX B
COOTBETCTBHUH C IIOCTABJICHHOM 3a1adeii
BJIAJIeeT

HaBBIKAMH IOMCKa UHOOPMAIMOHHBIX
pecypcoB IJis MorcKa HHPOpMaLuu

YK-1 Ciocoben
OCYIIECTBIIATH TIOUCK,
KPUTHYCCKHI aHATIN3 U
CUHTE3 UHPOpMAITUH,
HMPUMEHSTHh CHCTEMHBIN
MOJIXOJT JIJISL PEIICHUS
[TOCTaBJIEHHBIX 3a7a4

VK-1.2 Brigasnser
nH(pOopMaIrIo, 3HAYUMYIO JIJIs
[IOCTaBJIEHHOH 3a1auu

3HaeT

UCTOYHUKHA HWHQPOPMAIMU I KPUTHYECKOTO
aHanu3a W 000OmIeHWS  JUIsl  pelIeHUs
ITOCTaBJIEHHOM 3a7a4u

yMmeeT

HAXOJWTh HWH(POPMAIUIO IS KPUTHYECKOIO
aHanu3a W 000OmIEHWS ISl  pelIeHUs
[TOCTaBJICHHOM 3a7a4u

BJIajJieeT
HaBbIKAMM  KPUTHYECKOIO  aHalu3a W
00001IeHNsT  pe3ylbTaTOB Ui  peIleHUus
MOCTaBIICHHOM 3a7aun

YK-2 Cnocoben VK-2.4 CocraBnsier 3HaeT

OTPENENATh KPYT 33/1a4 B | HOCIIE0BATEIbHOCTD CUCTEMHBII TIOJIXO/T TUTST pelIeHus

paMKax IMOCTaBJICHHON (amropuT™) pemeHus 3a1a9u MOCTaBJICHHBIX 33]1a4

1[eJIU ¥ BRIOUpaTh yMeeT

ONTHMAJILHBIC CITIOCOOBI UX AQHAIM3MPOBATh  CHUCTEMHBIA  TOAXOZ  JUIA

peIIeHUs, UCXO/IS U3 pElICHUS TIOCTABICHHBIX 331a4

JIEUCTBYIOLIMX MTPABOBBIX BJIaJIeeT

HOPM, UMCIOIIUXCs
PECYpPCOB 1 OrpaHUYEHUI

HaBbIKaMM IIPUMCHCHHA CHCTEMHOI'O IIOJAXOJa
JJId pCHICHUA IMOCTABJICHHBIX 3a/1a4

3. Yka3zanue MecTa JUCHUILIMHBI (MOIYJIfAA) B CTPYKTYpPe 00pa3oBaTeIbHOH MPOrpaMmbl

JanHas qucuurinHa (Moyiib) BKirodeHa B biok «/Iucuummunsl, moxynu» b1.0.12 ocHOBHOIM
npodeccuoHaibHON 00pa3zoBarenbHOM mporpammel 27.03.01 CranmapTuzanusi 1 METPOJIOTHSI U OTHOCUTCS
K 00513aTeJIbHON YacTH Y4eOHOrO IJIaHa.

JlucumimHa OTHOCUTCS K 0a30BOM YacTH MaTEMaTHUECKOI0 U €CTECTBEHHO-HAY4YHOro 1ukia. OHa
OCHOBBIBA€TCS Ha 3HAHUAX, HABBIKAX U YMEHUSX, IPUOOPETEHHBIX B PE3yNbTaTe OCBOCHUS (PU3UKU

«0a30BBIi YPOBEHBY:

Ne Kon u HanMeHoBaHMe WHIUMKATOpA
[Tocnenyromme TUCIUTIITUHBI
n/m JIOCTHIKEHUS] KOMITETEHIIUU
1 |CrpourensHas pusuka OIlK-2.1, OIIK-2.2, OIIK-2.3
2 | Termo¢usuka OIlK-2.1, OIIK-2.2, OIIK-2.3
3 | DOxonorus YK-8.1
4 | DnexkTpoTeXHHKA U IEKTPHUUECCKUE N3MEPEHUS IK-1.1, TIK-1.2, TIK-1.3, T1K-1.4
5 |be3omacHOCTh KU3HEAEATEILHOCTH VK-8.1, YK-8.2, YK-8.3, YK-8.4

4. O0beM QUCHUNIMHBI (MOAYJISA) B 324€THBIX €IMHUIAX C YKA3aHHEM KOJIMYeCTBA aKaJeMU4YeCKHUX
4acoB, BbIICJEHHBIX HA KOHTAKTHYIO padoTy 00y4arIIHuXCcs ¢ mpenojaBaresieM (10 BUAaAM y4eOHbIX
3aHATHIA) U HA CAMOCTOSAATEJIbHYIO Pa0oTy 00yUYaromuxcst




W3 HuX yackl Ha

Cemectp

B 610t pat Bcero
U1 y4COHOU paOOThL 4acoB HII)IZI;’II‘}/(I)"IFZ(];I;}/IO 1 2
Yy

KoHTakTHas padora 112 48 64
Jlextunonnsie 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 (CAaJa 3a4eTa,
3aueTa ¢ OICHKOM; 3aliTa KypCOBOW pabOThI
(TmpoekTa); cnaya KOHTPOJIbHEIX padoT (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIMIO B CECCHIO 0.25 0.25
(KOHCYIbTaNHSA TIepe SK3aMEHOM U cliadya ' '
Yacbl HA KOHTPOJIb 30,75 4 26,75
CamocrositesbHast pagora (CP) 73 20 53
O01asi TPYA0eMKOCTb THCHHILIMHBI (MOIYJIsI)

qachbl: 216 72 144

3aYeTHbIe eIMHUIbI: 6 2 4




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

OTBCJACHHOI'0 HA HUX KOJIN4YE€CTBA aKaJeMHU4Y€CKUX YaCOB U BU/10B y‘lEﬁHLIX 3aHATHH

5.1. Tematuueckuit maH AUCUMIUIAHBI (MOYJIS)

KonTakTHast padoTa (110 yueOHBIM

3aHATHSIM), Yac. Kox
o UHIUKATOP
E a
Ne Pasgensl IUCIUIUIMHEI ‘2 JICKIHH I13 P CP Beero, JIOCTHKEHHU
8 W3 HUX N3 HUX W3 HUX Hac. a
Ha Ha Ha KOMIICTCHI]
Beero | PR poero [ MPATH | poerg | MPAKTH nn
YECKYIO YECKYIO YECKYI0
noaro- moaro- noAro-
TOBKY TOBKY TOBKY
1. |1 pa3znen. ®usnyeckue OCHOBBI
MEXaHUKHU
KunemaTtuka noctynareiabHOIo OTK-1.1,
1.1 Y BpAILIATEJIbHOTO JBUKCHUS 1 2 2 2 2 8 OlIK-1.2,
YK-1.1
OIIK-1.1,
12, BI[P;H&I;/ITIZKB. MOCTYNATeNbHOTO U | 4 | 5 2 5 2 3 VK-1.1,
paIIaTeILHOTO TBUKCHUS OIK-1.2
OIIK-1.1,
1.3. [PaGota, MomiHOCTh 1 3Heprus. | 1 2 2 2 2 8 VK-1.1,
OIIK-1.2
MexaHuKka BpamaTeIbHOTO OIK-1.1,
1.4. 1] 2 2 3 2 9 YK-1.1,
JBUKCHHSI TBEPAOTO TEJIa. OITK-1.2
OIIK-1.1,
1.5. | Dusuka koneGaHMii U BOJIH. 1 2 2 1 2 7 VK-1.1,
OIIK-1.2
2. |2 paznen. MonexynsipHast
¢u3MKa 1 TepMOJIUHAMHKA
OCHOBBI MOJIEKYJISIPHO- OIIK-1.1,
2.1. . 1] 2 2 3 2 9 YK-1.1,
KHHETUYECKOW TeOprun OTIK-1.2
OIIK-1.1,
2.2. | OCHOBBI TEPMOJUHAMUKHU 1 2 2 2 2 8 VK-1.1,
OIIK-1.2
Cratuctuueckas usmka. OIIK-1.1,
2.3. STBieHus nepeHoca 1] 2 2 1 6 11 YK-1.1,
) OIIK-1.2
3. |3 pazmen. Kontpons
DU3nYeCKUE OCHOBBI OIIK-1.1,
3.1. [mexanuku. MonekynspHas 1 4 OIIK-1.2,
¢du3nKa 1 TepMOANHAMHKA YK-1.1
4. |4 pazgen. DnekTpUuecTBO U
MarHeTu3M
DIEeKTpOCTaTHKA. OIlK-1.1,
4.1. | DnexTpuueckoe 1mosjie B 2| 2 2 1 2 7 YK-1.1,
BaKyyMe. OIlK-1.2
OnexTpocTtaTtuka. [IpoBoHUKH OIlK-1.1,
4.2. |1 TUATICKTPHUKH B 2 2 2 OIIK-1.2,
AJIEKTPUYECKOM ITOJIE. YK-1.1




OIIK-1.1,

4.3. | ITocTOSTHHBII TOK 11 VYK-1.1,
OIIK-1.2
OIIK-1.1,
4.4, | MarauTHoOe 10JIe B BAKyyMe. 8 VYK-1.1,
OIIK-1.2
N OIIK-1.1,
45, JleficTBME MarHUTHOTO ITOJIS Ha 7 VK-1.1,
JBIDKYIIAECS 3apsiibl U TOKH. OINK-1.2
MarauTHBIE CBOIICTBA OINK-1.1,
4.6. 6 OIIK-1.2,
BEIIECTBA. VK-11
OIIK-1.1,
4.7. [ OnexTpoMarHuTHast HHIYKIHS ) OIIK-1.2,
VK-1.1
OcHoBbl TeOpun MakcBeia OINK-1.1,
4.8. 6 VK-1.1,
JUTSI DJIEKTPOMArHUTHOTO TIOJIS OINK-1.2
5. |5 paznmen. BonHoBast ontuka
OIIK-1.1,
5.1. | UnaTepdepenmus cpera 8 VYK-1.1,
OIIK-1.2
OIIK-1.1,
5.2. | udpakuus cBera 8 VK-1.1,
OIIK-1.2
OIIK-1.1,
5.3. |Tonspu3amnus cBeTa 9 YK-1.1,
OIIK-1.2
6. |6 pazmen. DnemMeHTHI
KBaHTOBOH (PM3UKH aTOMOB U
MOJIEKYJT
TennoBoe u3Iy4yeHue u ero OIIK-1.1,
. 3aKOHBI 9 YK-1.1,
OIIK-1.2
KBanrtoBas npupona OlIK-1.1,
6.2. 8 OIIK-1.2,
U3ITydeHUSI. VK-1.1
[ImanerapHast MoJ€Ib aTOMa OIIK-1.1,
6.3. Bbopa-Pezepdopna 10 YK-1.1,
OIIK-1.2
OneMeHTH KBaHTOBOM OIIK-1.1,
6.4. | MexaHUKHU. YpaBHCHHUE 8 YK-1.1,
[lIpenunrepa OIIK-1.2
OIIK-1.1,
6.5. | DnemMeHTHI simepHON (HHU3HKU 5 YK-1.1,
OIIK-1.2
7. |7 pa3aen. Kontpoinb
OIIK-1.1,
7.1. | Ok3ameH. 27 OIIK-1.2,

YK-1.1




5.1. JIexuun

Ne
pasn

HanmenoBanue pasnena
U TEMBEI JIEKITUH

HaumeHnoBanue u kpaTkoe coaep:kaHue JEeKIUn

Kunemaruka
MOCTYIATEILHOTO U
BpaIaTeJIbHOTO
JBHKECHUS

KunemaTuka nocrynarenbHOro ¥ BpallaTeIbHOTO ABUKCHUS

[Ipenmer kunemaTuku. CuctemMbl otcuéra. CriocoObl 3a/1aHus ABUKCHUS
MarepuanbHOM Touku. CpeHue, MrHOBEHHbIE CKOPOCTH M YCKOPEHUSI.
HopmanbsHoe 1 TaHreHImanbHoe yekoperusi. Kiaccudukamnus TBUKEHHHA
MarepuaibHoi Touku. Kunemaruka abcontoTHo TBEpAOTO Tena. CBs3b
MEXYy JTUHEHHBIMU U YIIIOBBIMU XapaKTEPUCTUKAMHU TeJa IIPHU €0
BpaICHUHU.

JvnHamuka
IIOCTYIATEIBbHOIO U
BpaILaTEIbHOTO
JBU>KEHUS

JluHamuKa MOCTyNaTeabHOrO U BpaIllaTeIbHOTO JBHKEHUS

OcHOBHOE ypaBHEHUE IMHAMUKH [TOCTYNATEIbHOTO JIBHKEHUS.
[IpeoOpazoBanums ["anunes. MexaHUYECKH MPUHIIAIT OTHOCUTEIIBHOCTH.
Cucrema MaTepuaibHbIX TOUEK. 3aKOH COXpaHEHHsI uMItyibcea. LieHTp
Macc. YpaBHEHHE JIBI)KEHUS IIeHTpa Macc. J[BIKeHue Tesla IepeMeHHON
Macchl. ['paBuTaniontoe nose 3emiu. J[BuxkeHue Tel B TpaBUTAI[MIOHHOM
nosie 3emin. HeBecomocts. Cuna TpeHus U ynpyroctu

PaboTa, MOIIIHOCTE U
SHEPrHusl.

PabGorta, MOIIIHOCTH ¥ HEPTHSL.

PabGora nocrostHHO# 1 mepeMeHHo# cuibl. MomHocTh. Kunernueckas
sHeprus. Teopema 00 M3MEHEHUH KUHETHYCCKOW SHEPTHH.
KoncepBaTuBHbIE 1 HEKOHCEPBATUBHBIE CUIIbL. [[oTeHIIMANIbHAS YHEPTHSL.
CBsi3b MEXY CWJION U SHEPTUEl MOTEeHIIMaIbHOTO noJist. [IpumMepsr
HaXO0XJIEHUA MOTCHIIMAJIbHON SHEPTUH.

3aK0H COXpaHEHHUsI MEXaHUYECKON IHEPTHUH.

Mexanuka
BpAILlaTEIbHOTO
JIBUKEHUS TBEPAOTO
Tena.

MexaHunKa BpamaTeabHOTO ABUKEHUS TBEPAOrO Tea.

JInHaMuKa OCTYNaTeNbHOTO ABUKEHUS TBEPAOTO Tena. MoMeHT
umnyiasca. MomeHT cuiibl.  OCHOBHOE ypaBHEHUE IMHAMUKH
BpaIIaTEeJILHOTO JIBUKECHUS

OTHOCHUTEJIbHO TOYKH. 3aKOH COXPaHEHUS] MOMEHTAa UMITyJibca. MOMEHT
uHepuuu. Teopema Llltelinepa. [IpaBuio annqutuBHOCTH. OCHOBHOE
YpaBHEHUE JUHAMUKH BPAILATEIbHOTO ABUKEHUS OTHOCUTEIIBHO
HENoABMXKHOU ocu. Pacuér MmomeHTOB nHepunu. Kunerndeckas sHeprus
Bpalarolerocs rexa. Pabora cuibl npy BpaleHUH Tel

dusnka koiedanmii u
BOJIH.

dusnka KoaeOaHui 1 BOJIH

CB00OOHBIC TAPMOHHYECKHUE KOJICOAHHS M UX XapaKTepUCTHKU. CIIOKeHHE
OJIMHAKOBO HAIMPABICHHBIX U B3aUMHOIIEPIEHIUK YIS PHBIX
rapMOHHMYECKHX KojieOanui. JluddepeHimaibsHoe ypaBHEHNE
TapMOHHMYECKHUX KOJICOAHUH U €ro pelIeHre. HEpPTrus TapMOHUYCCKUX
koneOanuii. [IpocTeie KomebaTenbHbIE CUCTEMBI (TIPYKUHHBIMH,
MaTeMaTHYECKHH ¥ PU3NYECKUA MasITHUKH). 3aTyXaromue
rapMoHnueckue konedanus. KoaddunneHnt 3aryxanus u
Jorapu(MHUECKUI JTEKPEMEHT 3aTyXaHusl. BIHYKIeHHBIC KOJIeOaHuUs.
Peszonanc. Pacipoctpanenue konebanwuii B ynmpyroi cpeze. Y paBHeHHE
TJIOCKOM BOJIHBI. BOJTHOBOE ypaBHEHHE. BoJIHOBOW MEPEHOC SHEPTUU U
€ro XapaKTEepUCTUKU: TIOTOK, INIOTHOCTh MOTOKA, MHTEHCUBHOCTh. Da3zoBas
U TPYNIIOBask CKOPOCTH BoJH. HTEpdepeHus ynpyrux BoiaH. Ctosune
BOJIHEL.

OCHOBBI MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUH

OCHOBBI MOJIEKYIIPHO-KUHETUYECKON TEOPHUN.

CTaTUCTUYECKUN U TEPMOJIMHAMUYECKUI METO/IbI UccaeoBanus. Macca u
pazmep Mousiekyil. TepmoarHaMudeckas cuctema. Temneparypa.
WneanpHbiii ras. 3akon bouns-Mapuorra. 3akon ['eli-Jltoccaka, 3akoH
[Hapinsa. 3akoH ABorajipo. YpaBHEHHE COCTOSTHUS HJI€albHOIO rasa.
OcHOBHOE ypaBHEHUE MOJIEKYJISIPHO-KMHETUYECKON TEOpUH HeaTbHbIX




razoB. CpeqHss KBaJpaTHIHas CKOPOCTh MOJICKYJT HICaIbHOTO Ta3a. 3aKoH
BonbiiMana 0 paBHOMEPHOM pacpeieICHUH SHEPTUH 110 CTETICHSIM
CB00OIbI (3aKOH paBHOpAcIpeeicHus ). 3akoH [lanbToHa. YpaBHeHne Ban
-nep-Baanbca

OCHOBBI
TEPMOUHAMUKHU

OCHOBBI TEPMOJUHAMUKHI

Brytpennss sneprus. PaboTa ueanbHOro ra3a npu M3MEeHEHUN 00bEMa.
Pabora raza B uzomnporueccax. [lepBoe Hauago TepMOAMHAMUKH.
[IpumeHeHue 1epBOro Hayajia TEPMOIUHAMUKHU K U30TPOIIECCaM.
Temnmoémkoctb. AnnabaTudeckuii mporece, ypaBHeHUE, KodhuimeHt
[Tyaccona. Kpyrosoii npomecc (uuk:i). KITJ[ nukna. Bropoe nauano
tepmoanHamMuki. [TousiTue 06 06paTUMBIX 1 HEOOPATHUMBIX MTPOLIECCAX.
Huxn Kapno. KIIJ] nmukna Kapuo. HepaBenctBo Knay3uyca. DHTpomus.
V3MeHeHre YHTPOIHH TP U30ITPOIIeccaxX ¢ UACaTbHBIM ra3oM. T-S-
nuarpamma. JlokazatenbcTBO Teopembl KapHo. TepMoanHaMuyeckas
BEPOSITHOCTH COCTOSIHUS CUCTEMBI (CTaTUCTHYECKUH Bec). TpeTbe Hauasio
tepmoarHamuku. Teopema HepHcera.

Craructuyueckas
¢buzuka. SABneHus
nepeHoca.

Craructryeckas ¢pu3uka. SIBIeHHUS TIEpeHoca.

DyHKIMA pacnpeiesIeHUs] MOJIEKYJI o cKopocTsaM. Pacnipenenenue
Makcgeiia. XapakTepHble CKOPOCTH MOJIEKYJ. DKCIIEPUMEHT I10 ITPOBEPKE
pacnpenenenus MakcBesna. Pacnipenenenre MoJIeKys O KOOpIUHATaM.
Pacnipenenenne Makceenna — boneiimana. M3otepmbl Ban-nep-Baanbca.
Dddext xoymns-Tomcona. SApnenus nepenoca. Auddysus B razax.
TermonpoBOAHOCTH Ia30B. BsA3KOCTh.

10

DNEeKTPOCTaTHKA.
DIEKTPUYECKOE TOJIE B
BaKkyyMe.

DIIeKTPOCTaTUKA. DIIEKTPUUECKOE TT0JIE B BAKYyME.

DJIEKTPUUYECKUH 3apsii U €r0 CBOMCTBA. 3aKOH COXPaHEHUs
SJIEKTPUYECKOro 3apsija. BzaumopaeicTBHUe 2JIEKTPUUECKUX 3apsJiOB B
Bakyyme. 3akoH KynoHa. Dnekrpocrarnueckoe nose. HanpsskeHHOCTh
nosist. CUIIOBBIC JTMHUM JIEKTpUUecKoro mojs. [ 'padudeckoe
MpEeICTaBIICHUE 3IIEKTpocTaTuuecKknXx noyeil. [loTok BekTopa
HANPSKEHHOCTH M MHAYKIIMU 3JIEKTPOCTATUYECKOTO MoJist. TeopeMa
Octporpajackoro-I'aycca. Pabota cuit moJist mpu nepeMerieHny 3apsa.
Hupkynsamusa Bekropa E. [Torennman. [loteHnan noyist CHCTEMBI
TOYEYHBIX 3aps10B. CBSA3b MEXKY HANPSIKEHHOCTHIO JIEKTPUYECKOTO TTOJISI
Y MOTEHIIMAJIOM. DKBUIOTEHIMAIbHbBIE TOBEpXHOCTU. Pacuer
AIEKTPOCTATUYECKOTO MOJIsA, CO3IAHHOTO 3apsHKEHHON HUTHIO (TPUHIIUIT
cyneprosuiun). [Ipumenerne reopemsr Octporpasackoro-I'aycca k
pacy€ry moss

11

DIIeKTpOCTaTHKA.
[IpoBOoHUKY 1
JTUDIICKTPUKH B

AIEKTPUIECKOM TIOJIC.

SJIGKTpOCTaTI/IKa. HpOBO,Z[HI/IKI/I U JUDJICKTPHUKHU B JICKTPHUICCKOM I10JIC.

12

ITocTOSSHHEII TOK

IToCTOSIHHBIN 2TEKTPUYECKUN TOK

DJIEKTPUYECKUH TOK, CHJIA U TUNIOTHOCTh TOKa. 3aKoH OMa i
OJIHOPOAHOTO y4yacTka 1enu. ConpoTUBICHHE U TPOBOAUMOCTh
MPOBOJAHMKA. 3aBUCUMOCTb CONPOTUBIIEHUS IPOBOJIHHKA OT TEMIIEPATYPHI.
CaepxnpoBoanMocTb. 3akoH Oma B quddepenunansHoit popme. Pabora u
MOIIHOCTH TOKa. 3akoH J[xoyns — Jlenua. TertoBoe nelcTBUE TOKA.
Croponnue cwibl. Hanpspkerue u anexkrpoasmxymas cuia (31C). 3akon
Oma 1715 HEOJTHOPOTHOTO Y4acTKa LIEeMH B HHTETpaJIbHOM U
muddepennmansHoi Gopme (0000meHHBIN 3akoH OMma). Llenu ¢
HUCTOYHUKOM TOKa. PazBeTBiieHHbIe Lenu, npaBuia Kupxroda. BeiBog
OCHOBHBIX 3aKOHOB 3JIEKTPUYECKOI'0 TOKA B KIIACCUYECKOU Teopuun
JJEKTPOIPOBOAHOCTH METAJLIOB.
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MaruutHoe noJje B
BAKYyME.

MarnuTtHoe 1oJjie B BaKyyMe.

MarnuTHOe 1noJie U ero xapakrepuctuku. 3akoH buo-Capapa-Jlamiaca u
€ro MPUMEHEHHUE K pacyeTy MarHUTHOTO NoJyisl. MarHutHoe noJie
ABWKyLIErocs 3apsna. Llupkynsauus Bekropa B ~ MarmuTHOrO mons B
BakyyMe. MaruuTHsle 1ojis cojieHouaa u topoua. Ilorok Bekropa
MarauTHoM uHaykun. Teopema [Maycca ms monsa B .

14

JlelicTBUE MAarHUTHOTO
MOJISL HA IBHXKYLLIUECS
3apsiabl U TOKU.

I[eflCTBI/Ie MAardvTHOI'O I10JI Ha ABMOKYIIHUECS 3apsbl 1 TOKKU

3akoH Amrepa. B3aumojelicTBue napauielibHbIX TOKOB. JleficTBre
MAarHUTHOTO TIOJIS Ha ABKYyIuics 3apsaa. Cuna Jlopenma. J[puxenue
3aPsKCHHBIX YaCTUL B MArHUTHOM IT10JIC. yCKOpI/ITeHI/I 3aPSKCHHBIX
gactuil. Dpdext Xoma. Pabora 1mo nepeMeIieH o poBOIHUKA 1
KOHTYpa C TOKOM B MaroHuTHOM II0JIC.

15

MaruuTHEIE CBOVICTBA
BeEIECTBA.

MarsnuTHble CBOWCTBA BEIIECTBA.

MaruutHoe noJie ¥ ero XxapakTepucTuku. 3akoH buo-Casapa-Jlannaca u
€ro MPUMEHEHHE K pacyeTy MarHUTHOIO Noyisl. MarHutHoe nose
JBUOKYIIErocs 3apsaaa. L{upkymsauus Bekropa B ~ MaraurHOro moss B
BakyyMe. MaruuTHsI€ 1oJjisi cojieHouaa u Topouna. [loTok BekTopa
MarauTHOM unayknuu. Teopema Faycca st nonst B ™.

16

DJIEKTpOMarHuTHas
HHIYKIUS

DJIEKTPOMAarHuTHasE UHIYKIUS.

Onbitel @apazes. SABneHus 31eKTpOMarHuTHONM HHAYKIuU. [IpaBuio
Jlenua. 3akon dapanes. Bpamienre paMku B MarHuTHOM 1ojie. Buxpesbie
ToKU (Toku Dyko). UHIyKTUBHOCTH KOHTYpa. Camounaykius. Toku mpu
pa3MbIKaHUU M 3aMbIKAaHUM LieTH. B3anmHas nHAyKIus.
Tpanchopmaropbl. DHEPrUsi MATHUTHOTO TOJIS

17

OCHOBBI TEOpUHU
MakcBema g
3JIEKTPOMAarHUTHOT'O
OJIst

OcHoBbI TeOpun MakcBesuia Juist 3JIEKTPOMarHUTHOTO TOJIS

Buxpesoe anexrpuueckoe nose. Tok cmenenus. YpaBHeHuss Makcgeiia
JUTSI DJICKTPOMArHUTHOTO TI0JIsl B MHTErpaibHOU (hopme. CBOKCTBA
BEKTOPHBIX MOJIeH. Y paBHEHUs MakcBesuia i 3JIEKTPOMAarHuTHOTO MOJIs
B nuddepennmanbaon hopme. JuddepenimansHoe ypaBHEeHNE
AJIEKTPOMATHUTHON BOJIHBI. DHEPTHS U UMITYJIbC AJIEKTPOMArHUTHON
BOJIHBI.

18

WnTepdepennus creta

WnuTepdepenmus creta

[Tpenmet BomHoOBOM ontuku. MHTEepdepenus ceta. KorepentHsie u
MOHOXPOMaTUYECKUE BOJIHBI. Y CJIOBUE MAKCUMYyMa U MUHUMYyMa
unTepdepenimu. Onruyeckas pa3HOCTh X0Aa BOJIH. MeTo bl HaOII0IeHUS
untepdepenmn. Uutepdepenius B TOHKUX TuieHkax. MaTepdepenmus Ha
knuHe. Konbiia Hetotona. [IpuMenenus sisneHus uHTephepeHIny CBeTa.
Uuntepdepomerp Kamena. Uutepdepomerp Panes. Matepdhepomerp
®uzo. Uatepdepomerp Maiikenbcona. Matephepomerp @adbpu — [epo.
IIpocseTiieHHE ONTUKM.

19

Judpakuus csera

Hudpakius ceta

Judpakius cBeTa (OCHOBHBIE MOHATHS U onpeenenus). [Ipuniun
I'totirenca-®penens. Meton 3oa @penens. Judpaknus Operens ot
npocreiimux nperpan. Judpaxmnus Opaynrodepa Ha 0HOM HIENH.
Hudpaxus Opaynrodepa Ha nByx miensax. Judpakuus ot N meneit
(mudpakunonHas pemierka). Pazpemaroias ciocoOHOCTh CIEKTPATBHOTO
npubopa. Kpurepuit Penes. Jludpakuust Ha mpoCTpaHCTBEHHBIX
peeTKax.

20

Honﬂpmaun;{ CBCTa

[Tonsipuzanus ceeta

EctecTBeHHBIN U MONIpU30BaHHbBIN cBET. [lonspuszanus ceera npu
OTpa’KEHUHU U TTPEITOMIICHUHN HA TPAHUIIE IBYX JAUAJIEKTPUKOB. /[BOiTHOE
aydenpenomiienue. [lonsipuzaiimoHHbIe TPU3MBbI U MOJSIPOUILI. AHATU3
MOJIIPU30BAHHOTO CcBeTa. MIcKkyccTBEHHAast ONTUYECKast aHU30TPOIIHSL.
Bpatienue miockocT noJispu3atui.
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TermnoBoe U3ydYeHUe U
€ro 3aKOHBI

TemnnoBoe U3JIyYeHHUE B €r0 3aKOHBI

TennoBoe U3IIYyYCHHUE B €r0 XapaKTePUCTUKH. DHEPreTHIecKast
CBCTHUMOCTD, CIICKTpaJIbHas IJIOTHOCTb 3H€pFeTI/IquKOI>'I CBCTHUMOCTH,
CHEKT paJibHas IMOIJIOIATeIbHAS CIIOCOOHOCTh, a0COFOTHO YEPHOE TEJIO.
3akon Kupxroda. 3akonsl Ctehana — BonblimMada u cMmelenust Buna.
®dopmyna Panes — Jxunca. @opmyina [Inanka. Ces3b hopmyisl [lnanka
C KJITACCUYECKUMHM 3aKOHAMU TEIJIOBOTO H3aydeHus. Onruueckas
IMUPOMCETPUA. TenaoBbie HCTOYHUKH CBETA

22

KBanToBas npupoaa
HA3JIy4EHUS.

KBanToBast mpupo/ia U3IydcHuUs.

doroaddext. 3akoHbl BHENTHETO GoToddPdekra. YpaBHeHHE DiHIITEHHA
it BHenTHETo dorodddekra. [Ipumenenue poroaddexra. Macca u
ummynsc ¢potona. [laBnenue ceera. Ipdexr Komnrona

23

[Lmanerapnas Moaenb
atoma bopa-Pezepdopna

[Tnanerapnas monens aroma bopa-Pesepdopna

OTkpbITHE AETUMOCTH aToMa. Mojenu aToMa. 3aKOHOMEPHOCTH B
nuHenuaThix crektpax. OnsiT Pesepdopaa u bopa. [Toctynarer bopa.
OnbITHOE NOATBEPKIeHUE OCTy1aToB bopa. OnbiT @panka u ['epua.
CkopocTh U paguyc OpOUTHI AJIEKTPOHA B BOAOPOIOMOJOOHBIX aTOMAaX.
DHeprus MeKTpoHa B BOJOPOI0NOJ00HBIX aToMax. CeKTp aToma
Bozopoja. JloctonHcTBa u HeocTaTKu Teopuu bopa

24

DJIeMEHThHI KBAaHTOBOM
MEXaHUKU. Y PaBHEHHUE
[penunrepa

DneMeHThI KBaHTOBOM MexaHuKH. Y paBHenue lllpenunrepa
KopnyckynsipHO-BOJIHOBOM Ayaiii3M CBOMCTB BemiecTBa. HekoTopsie
cBoiicTBa BoiH j1€ bpoitnsa. CooTHoleHne HeonpeneaeHHocTe. BomHoBas
(YHKIIHS ¥ €€ CTaTUCTHYSCKHI cMbIci. YpaBHeHue Ilpeaunrepa.
VYpasuenue peaunrepa ajis CTallMOHAPHBIX COCTOSHUMN. J[BHKEHHE
cB0OOOIHOM "acTulbl. [TpuHIIMTT TPUYUHHOCTH B KBAHTOBOW MEXaHHKE.
YacTuia B 0IHOMEPHOM MPSAMOYTOIBHON "MOTEHIIMANIBHOM siMe" ¢
O0eckoHeYHO BBICOKMMH "cTeHKamMu'". [TpoX0KIeHIE YaCTHIIBI CKBO3b
MOTCHIMATBHBIN Oapbep. TyHHenbHBIN dhdekT. JIMHeHHBIHI
rapMOHUYECKHUI OCHMIIIATOP B KBAHTOBOM MEXaHHUKE. ATOM BOJIOPO/ia B
KBAaHTOBOUW MEXaHUKE

25

DneMEHTHI SAepHOH
¢buzuku

DneMeHTHI siiepHON pU3uKU

Pasmep, coctas n 3apsax aToMHOTO sapa. MaccoBoe U 3apsA0BO€E YUCIa.
JlepexT macchl ¥ 3Heprus cBa3u siapa. CIuH sipa U ero MarHUTHBIN
MOMEHT. S iepHble cuibl. Mozenu aapa. PagnoakTHBHOE U3ITyYEHHE U €r0
BHJIBI. 3aKOH paJMOoaKTUBHOTO pacnaza. [IpaBuiia cMemeHus.
3akoHoMepHOCTH a-pacnaja.Pacnan. Heittpuno. ['amma-usnyuenue u ero
cBoiicTBa. PesonancHoe norsomenue [1-uznyyenus (3ddext
Méccbayapa). MeTo1bl HAOMIOACHUS U PETUCTPALIUU PATUOAKTUBHBIX
M3JTy4eHUH U 4yacTHll. SliepHble peakllMi U UX OCHOBHBIE THIIBI.
[To3utpoHn. [1+-Pacnazn. DnexkTponHsblil 3axBat. OTKpbITHE HEUTPOHA.
SnepHble peakiuu oA JeiicTBUEM HEUTPOHOB. Peakus neneHus sapab.
Hennas peakuus aenenus. [lonarue o saepHon sHepreTuke. Peakuus
CHHTE3a aTOMHBIX s/ep. [IpobneMa ynpaBisieMbIX TEPMOSIIEPHBIX
peakuuil. TUIbl B3aMMOJEHCTBUM 3JIEMEHTAPHBIX YaCTUL]

5.2. IlpakTuyeckue 3aHsITHS

HaunmenoBanue pasnena

p]:;’)gﬂ 1 TCMBI HpaKTI‘/}‘{CCKI/IX HaunmeHnoBaHue u COACPIKAHUC TPAKTUICCKUX 3aHATUHI
3aHATHHU
Kunemaruka Kunematuka MNOCTYNIATCJIbHOI'O U BpallaTCJIbHOI'O IBHXKCHUA
1 IIOCTYIIAaTECJIbHOIO U Pemenue 3aga4d mo teme: PaBHOMCPHOC U HCPABHOMCPHOC
BpallaTeJIbHOTO HpHMOHHHCﬁHOC JABHKCHUC. ﬂBI/I)KCHI/IC 10 0AJUTMCTUYCCKOM TPACKTOPHUHU.
JABHXXCHUA
2 HI/IHaMI/IKa I[I/IHaMI/IKa MNOCTYNATCIbHOI'O U BpallaTCJIbHOI'0 IBHUIKCHUA

IMOCTYHaTCJIbHOIO U

Pemenue 3amad: 3akonbl HeloTOHA, CHjla TSXKECTH, BEC TEIl, CHUJIa




BpamaTCJIbHOIo
JABHKCHU A

YOPYrocTH, CUiibl TpeHus. Mitynbe. 3aKOH COXpaHEeHUs] UMITYJIbCA.
YpaBHEHUE IBUKEHUS Tella IEPEMEHHOM MacChl. 3aKOH BCEMUPHOTO
TaroteHus. ['paBurannonnoe noje. Kocmuyeckrue CKOpOCTH.
Heunepuunanbable CHCTEMBI OTCUETA.

Pabora, MOIIHOCTE U

Pabota, MOIIIHOCTh U HEPrusi.
Pemenue 3amau: DHeprus, padoTta, MOIHOCTL. KnHeTHUECKas 1

3 JHEpTHS. MOTEHIIMAaIbHAs SHEPTUU. 3aKOH coXpaHeHus sHeprun. [ paduueckoe
MPE/ICTABJICHUE SHEPTUH. Y 1ap aOCOIIOTHO YIPYTUX U HEYNPYTUX TE.
MexaHuKa BpallaTeibHOTO JBHXKEHUS TBEPAOTO Tejla
MexaHHKa Pemienue 3a1a4: MOMEHT CHJIbI, MOMEHT UMITYJIbCa, MOMEHT UHEPIIUH.
4 BpAIIATEILHOTO OCHOBHOE ypaBHEHHE IMHAMUKHU BPAIIATEIIbHOTO JBUKEHUS TBEPIOTO
nBIKeHns Teporo | Tera. Teopema IllTeiinepa. PaboTa npu BpamaTeabHOM JIBHKCHHUH.
Tena. Kunernueckas sHeprus Bpaiaroierocsi teaa. MOMEHT UMITYJIbCa U 3aKOH
€ro COXpaHeHHUs.
®dusnka KojaeOaHuil 1 BOJH
. Pemenue 3amau: ["apmMonnyeckue konebanus. JluHaMuKa rapMOHHYECKUX
5 Dusnka KoMEOAHUH U | 1 1eGanmit. [Ipy>xuHHBINA, MATEMATHICCKUA U PU3NUCCKUA MASITHUKH.
BOJIH. DHeprus rapMoHH4ecKoro konedanus. CioxeHne rapMOHNYECKUX
Kosie0aHui. 3aTyXarolye U BEIHYXKICHHbIE KOJIeOaHMUsI.
OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOU TE€OpUU
6 Ocrossl MONCKYIAPHO™ | pernenne 3anau: MneanbHslii ra3. YpaBHEHNE COCTOSHUS UACAIBHOTO ra3a.
KHHCTHYCCKON TCOPHN | OcpopHOE ypaBHEHHE MOJICKYIIAPHO-KMHETHYECKOH TEOPHUH.
OCHOBBI TEPMOJUHAMUKHI
Pemenne 3amau: 3akoH paBHOMEPHOTO paCIpeesICHUs SHEPTUH 110
CTETICHSIM CBOOOIBI MOJICKYII. TeruioTta, paboTa ¥ BHYTPECHHSISI SHEPTHSL.
OCHOBBI [lepBoe Havano TepMoguHAMUKH. TemI0eMKOCTh ra3oB. AuabaTHBIN
7 TepPMOIMHAMHKH nporuecc. YpaBuenue Maiiepa. YpaBuenue [lyaccona. Ilonurponuyeckue
npoiiecchl. Bropoe Hayano TepMOIUHAMHUKA. DHTPOMHS B
tepmoanHamuke. HepaBenctBo Kiaysuyca. [{ukn Kapuo. KIIJ[ rerioBsix
JIBUTATEJICH.
CratucTuueckas Craructudeckas (1)1/131/11(21. SBnenus IIepeHOCa.
8 ¢usuxa. SABnenns Pemenue 3amau: SIBnenus nepenoca. Juddysus B razax.
nepeHoca. TennonpoBoAHOCTH ra3oB. Bs3kocTk.
DIeKTpOoCTaTUKA. DIIEKTPUUECKOE TI0JI€ B BAKYyME.
Pemenue 3amau: 3akon Kymnona. HampsikeHHOCTB 3JIEKTPUUECKOTO MOJISI.
OnexTpocTaTHKa. Teopema I'aycca. PaGoTa cun snextpraeckoro mons. [Torernuan. Cea3b
10 | Omexrputeckoe nose B MEXy HalpsHKEHHOCTHIO MO ¥ MOTEHIUANIOM. JIUAJIEeKTPUKH U TPO-
BaKyyMe. BOJHUKHU B JIEKTPUUYECKOM ToJie. EMKOCTh MpOBOHKKA. DHEPTHS
AIEKTPUUECKOTO TIOJIA.
[TocTOSTHHBIN AAEKTPUUECKUN TOK
Pemenne 3amgau: Cuna toka. [Inotnocts Toka. /IC. ConpoTuBnenue
12 [TOCTOSIHHBIN TOK POBOAHKUKOB. 3aKkoHbl OMa B nuddepeHImanbHol 1 MHTerpaibHON
¢dopme. PaboTa n momHOCTh TOoKa. 3akoH J[koynsa-Jlenma. [IpaBuia
Kupxroda 115 pa3BeTBICHHBIX IIETICH.
MarautHoe noJie B BaKyyMe.
MarumuTHoe ToJic B Pemenue 3amau: OneiT Ipcrena. MarautHoe noJjie. MarHUTHBI MOMEHT
13 BaKyyMe. MarnuTHas naaykuus. 3akoH bro-Casapa-Jlannaca. [Tone npsimoro u
KPYTOBOT'O TOKOB. 3aKOH TTOJIHOTO TOKA.
JelicTBe MarHUTHOTO MOJISI HA IBWKYIIMECS 3apsbl U TOKU
JleiiCTBHE MATHHTHOTO Pemenue 3amau: 3akon Amnepa. Cuna Jlopenna. J{Brxenue 3apspKeHHBIX
14 | mons Ha mewKynmecs | JACTUIL B MATHUTHOM node. Pamka ¢ TOKOM B MarHUTHOM IIOJI€.

3apsAAbl 1 TOKH.

MarnuTHslil noTok. Pabota, coBepiiaemasi npu nepemMenieHnu
IIPOBOJIHHUKA C TOKOM B MarHUTHOM noiie. Teopema ["aycca s




Mar"guTHOI'O II0TOKA.
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DJIeKTpOMarHuTHas
WHIYKIIHS

DNeKTpOMarHuTHas WHIYKIIHS.

Pemenue 3agayd: 3akoH snekrpoMarHuTHON MHAYKIMK Papanes. [TpaBuio
Jlenna. Camounaykiusa. Buxpesbie Toku. MTHIYKTUBHOCTH KOHTYpA.
Biaumnas unnykuus. TpancdopmaTop. DHeprusi MAarHUTHOTO TOJISL.

18

WnTepdepennus creta

WNuTepdepenmus creta

Pemenue 3anau: [ToHsiTHE O KOPIMYCKYISPHO-BOJTHOBOM JAyaJIU3ME.
KorepenTHsie BostHbL. UHTEpdepeHius. Y clIoBUe MAKCHMYMa 1 MUHIMYMa
untepdepeniuu. Marepdepennns B TOHKUX mieHkax. Kombia HeroToHa.
[Tpumenenust uHTEPPEPEHITUN.

19

Judpaxuus ceera

Judpakuus cBeTa

Pemenue 3agau: [Ipunuun ['toiirenca-®Openens. 3oas1 Openens.
Hudpaxius Openens Ha KPYIJIoM OTBEpCTHH U Jucke. Judpakuus
Opaynrodepa Ha menu. Judpaxkinuonnas pemerka. Pazpemaromas
CIOCOOHOCTH ONTUYECKUX MPHOOPOB.

20

HOJ'IHpI/ISaI_II/IH CBC€Ta

[Tonsapuzanus cBera

Pemenue 3agau: EcTecTBeHHBIN U NONISpU30BaHHbIN cBET. 3akoH Mastoca.
3akoH bprocrepa. JlBoiinoe myuenpenomienue. Iddext Keppa.
Bpatienue niockocT nojspu3alum.
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TemnoBoe H3JIYUCHHUC U
€Iro 3aKOHbI

TennoBoe U3ly4eHne U ero 3aKOHbI

Pemenue 3amau: XapakTepuCTUKH TEILIOBOTO U3JTyUYEHHUsI. 3aKOH
Kupxroda. 3akon Credana-bonsimana. 3akon cmemienus Buna. ®opmyna
Panes-/xxunca. @opmyna [lnanka.
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KBanToBas npupoja
N3JIy4YEHUSL.

KBanToBast mpupo/ia U3IydcHHUs.

Pemenue 3ama4: 3akoHbl BHEIIHETO (hoTodPdekra. YpaBHEHHE
OunmreiHa g Gorodrddexra. [Ipumenenne hororddexra. Macca u
uMmmynsc ¢potona. [lasnenue ceera. Ihdexr Komnrona u ero
JJIEMEHTAPHAsT TCOPHSL.
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IInanerapHas Mmozenb
atoma bopa-Pezepdopna

[Tnanerapnas mozaens atroma bopa-Pesepdopna
Pemenue 3anauy: ®opmyna banemepa-Pun6epra. [Toctynarst bopa. OnbITh
@panka u ['epna. Cnextp aroma Bogopoja no bopy.

5.3. JIJaGoparopubie paboThI

HaumenoBanue paznena

pj:;fﬂ U TeMbI 1a00paTOPHBIX HaumeHoBaHue U copepkaHue 1a00paTOPHBIX PadoOT
pabot
Kunemaruka Kunemartnka mocTynaTenbHOTO U Bpal[aTeIbHOTO IBH>KEHUS
1 nocrynartensHoro u | Onpeznenenue o0beMa IMIMHAPA TIPY IIOMOIIY ITAHTCHIMPKYJIs
BpallaTeIbHOro
JIBUKCHHUS
JuHamuka JlnHaM#Ka TOCTYNMAaTeIhbHOTO U BPAIIATEIbHOTO ABMKCHUS
2 nocrynarensHoro u | Onpeznenenue yckopeHust cBOOOAHOIO MajieHUs IIPU ITOMOLIH
BpaIaTeJIbHOTO MaTeMaTUYeCKOro MasiTHUKa
JIBUKCHHSI
3 Pa60Ta, MOIIIHOCTB U Pa60Ta, MOIIHOCTb U SHEPIHUs.
SHEprHs. Ornpeznenenre MOMEHTa HHEPLUHU C TOMOIBIO MasiTHUKa MakcBesia
MexaHnka MexaHuKa BpalaTeIbHOT0 IBHKEHUS TBEPIOTO Tea
4 BpaIaTeJIbHOTO N3ydeHrne OCHOBHOTO ypaBHEHUS JHHAMUKH BPAIIaTeIbHOTO IBUKEHUS
JIBIDKCHUSI TBEPIOTO
Tena.
. dusnka xkosedaHnii 1 BOJIH
5 Pu3mKa koscOammii u N3yuenne pusnyeckoro MasTHUKA

BOJIH.




OCHOBBI MOJIEKYJISIPHO-

OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON TEOPHUH.

6 b Ornpenenenne yHUBEPCaIbHON ra30BOM MOCTOSHHOMN Y IJIOTHOCTH BO3yXa
KHHETHIECKOH TCOPUH | & 1/ iormepym.
7 OCHOBBI OCHOBBI TEPMOJIUHAMUKHU
TepMOJAUHAMUKH Ornpenenenre OTHOLICHUS TEIJIOEMKOCTEH BO3/1yXa
CTaTucTHYecKas Craructuueckas ¢pusuka. SIBJICHHs MepeHoca.
8 dusuka. SBneHns Ompenenenne kKodppuimeHTa BI3KOCTH U CPSIAHEH JITTUHBI CBOOOHOTO
TepeHoca. mpoOera MOJISKYJT BO3/IyXa
DJIEKTpOCTaTHKA. DJIEKTpOCTaTUKA. DJIEKTPUUECKOE TOJIE B BAKYyME.
10 | Dnekrpuueckoe none B |I'paduyeckoe npeacraBieHHe 3IEKTPOCTATHUECKOTO MOJIS
BaKyyMme.
[ToCcTOAHHBIN NEKTPUUECKUN TOK
HccnenoBanue 3aBUCMMOCTH MOIITHOCTH, BBIJICTIIEMOM B IETTH
12 I . MOCTOSIHHOTO TOKa, ¥ K03 (pHIMeHTa TOJIe3HOTO IEHCTBUS UICTOYHHUKA OT
OCTOSHHBIN TOK CHUJIbI TOKA U BHEIIHETO CONMPOTHUBIICHUSI.
N3yuenune paboThI 3JIEKTPOHHOM JIAMITHI.
N3yuenue npolieccoB 3apsiiKu U pa3psAKU KOHIEHCATOpa.
MarsuTtHoe 110Jie B BaKyyMme.
13 MarauTHoe 1oJie B Ornpenenenne ropu30HTATHFHON COCTABIIAIONIEH HAMPSHKEHHOCTH
BaKyyMe. MarHUTHOTO TOJIs1 3EMJIU TIPH TTOMOIITH TaHT€HC-TaJlbBAaHOMETPA.
N3mepenne Hanps>KEHHOCTH MarHUTHOTO TI0JIsE HA OCH KPYTrOBOTO TOKa
JleiicTBre MarHuTHOTO |/lEHCTBHE MarHUTHOTIO TI0JIs HA JABMKYLIMECS 3apsi/ibl K TOKH.
14 | mons na mewxymmecs |VI3y4eHHe MArHUTHOIO IOJIA CONCHOMA C TIOMOIIBIO AaT4hKa XO0JuIa.
3apAIBI ¥ TOKH. OrnpeneneHue yAeIbHOIO 3apsiia 3J€KTPOHa METOJJOM MarHeTpoHa
WuTepdepenius creta
18 | u Onpenenenne MJIMHBI CBETOBOM BOJHBI IIPH TOMOIIH Kojell HproToHa
HTep(epeHLys cBeTa HccnenoBanre BOJIHOBOTO TOJISI KOTEPEHTHBIX HICTOYHHKOB
Onpenenenre AJIMHBI CBETOBOM BOJHBI C IOMOILBIO OUIIpU3Mbl PpeHenst
Judpakius cBeta
19 N3ydeHue nazepHOro U3ny4eHus
Hndpaxuns ceera Omnpenenenue IJIMHBI CBETOBOM BOJTHBI MTPH MOMOITY AU(PPaKIIMOHHON
penieTKu
[Tonspuzanus cBera
20 . M3ydyeHne HHTEHCUBHOCTH CBETA, MPONIEAIIETO YEPE3 MOJIIPOUIbI
OIAPU3ALNA CBETA | OppeneneHie KOHIEHTPALIMHE PACTBOPA Caxapa [0 BPAILCHUIO IIIOCKOCTH
MOJISIpU3aL N
21 TerioBoe HU3JIy4YEHUE U Temnosoe HN3JTY4YCHUC U €TI0 3aKOHBI
ero 3aKOHBI Omnpenenenue nocrostHHoM Credana-bonpiiMana
[Tnanerapnas monens bopa-Peszepdopna
N3yuenune criekTpaabHOTO COCTaBa HEOHOBO-TEIMEBBIX HCTOYHHUKOB,
23 H_]]aHeTapHa;I MOJEIIb HCIIOJIB3YEMBIX B CBETOTCXHUKE.
aToMa Bopa-Pegep(bopHa HccnegoBanme CIICKTPOB IOITIOMICHUA U IIPOITYCKAHHUA.
Omnpenenenue JIMHHOBOJIHOBOM TPAHUIIBI CTIEKTPa TOTJIOMEHUS U
BBIYMCJICHHE TTOCTOSIHHOM [1anKka.
3 _ | DnemeHTsl saepHOM GU3NKU
25 JIEMEHTBI SINCPHON | Cgrie BOMBTAMIIEPHBIX XaPAKTEPUCTHK [OTYIPOBOIHUKOBBIX AHOIOB

buzuku

I/I3y‘-ICHI/IC pa6OTBI MOJIYITPOBOAHHUKOBOI'O BBIIIPAMUTECIIA

5.4. CamocTosTenbHas paboTa 00y4aronmxcs

No
pasn

HanmenoBanue pasaciia
JUCHUITIIIMHBI U TCMBI

ConeprxkaHre caMOCTOSITEIFHON paboThI




Kunematuka KunemaTuka noctynaresbHOTO U BpaIATEIbHOTO ABUKECHUS
1 nocrymnarensHoro 1 | Bemonnenne MJ13. BeinonHenne pacuy€ToB U BBIITOJHEHUE OTYETA 110
BpalaTeIbHOTO nabopatopHoit pabore
JBUKEHUS
Junamuka JlnHaMuKa NOCTyNnaTeNbHOTO U BPAIATEIbHOIO JBUKEHUS
5 nocrynareasHoro 1 | Bemmonnenue M/13. BeinonHeHne pacy€ToB U BBIIIOJHEHHE OTYETA 110
BpaIlaTeIbHOrO naboparopHoii pabore
JIBUKEHUS
Pabota, MOILIIHOCTh U HEPrusi.
3 Pabora, mowocts 1 Brimonnenue NJ13. BreimoaHeHre pacuéToB M BBIOJIHEHHE OTYETA 10
SHCPIHA. nabopaTopHoi paboTe
MexaHnuka Mexanuka BpalaTeaIbHOIO IBUKEHUS TBEPAOrO TeNa
4 BpaIaTeJIbHOTO Boinonnenue 1J13. BolnnosiHeHne pacd€ToB U BBIIIOJIHEHUE OTUYETA 110
JBWDKEHHS TBEpaoro |JaboparopHoit pabore
Tena.
. ®dusnka KojaeOaHuil 1 BOJH
5 Dusnka xonebanuii u Beinonnenune MJ[3. BeinosiiHeHre pacy€ToB U BBINOJIHEHUE OTUETA 1O
BOJIH. nabopaTopHoii paboTe
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON TEOPHUU.
6 Ocrosst MOHenympHO' Beimonnenue N/13. BeinonHeHne pacuyéToB U BBIOJIHEHHE OTYETA 10
KHHETHYECKOH T€OPUH | 1a6500at0pmoii paGoTe
OCHOBBI TEPMOJUHAMUKHI
7 Octossl Brmonuaenune NJ13. BeimoaHenre pacuéToB M BBIOJTHEHHE OTYETA 10
TCpMOAMHAMHUKH nabopaTopHoi paboTe
CraThcTHYeCKas Craructrueckas ¢pus3uka. SIBICHHS IIEpeHOCa.
8 ¢usuxa. SABnenns Brmonuaenune NJ13. BeimoaHenre pacyéToB M BBIIOJIHEHHE OTYETA 10
nepeHoca. nabopaTopHoi paboTe
DIEeKTPOCTATHKA. DJIIEKTPOCTATUKA. DIIEKTPUUECKOE T0JIE B BAKYyME.
10 | Dnexrpuueckoe mone B | Bommonuenne N/I3. BeinosHeHne pacy€ToB 1 BBINIOJIHEHHE OTYETA 110
BaKyyMe. nabopatopHoit pabote
ITOCTOSIHHBIN JIEKTPUUYECKUI TOK
12 TTocTOSHHBINA TOK Brimonnenue NJ/13. BeimoaHeHne pacuyéToB U BBIOJIHEHHE OTYETA 1O
nabopaTopHoii pabote
MarauTHoe 1oJjie B BAKyyMe
13 MarruTHOE HI01E B Brimmonnenue NJ13. BeimonHeHne pacu€ToB U BHIMIOJHEHNUE OTYETA 110
Bakyyme. nabopaTopHoi paboTe
JleiicTBre MarHuTHOTO |/ICMCTBHE MArHUTHOTO TIOJIS HA JABMKYLINECS 3apsi/ibl B TOKA
14 TOJIS HA JIBUKYIMECS Brimonnenue M/13. BeimonHeHue pacuéToB U BHITIOJIHEHUE OTYETA 110
3apAIbI ¥ TOKH. nabopaTopHoi paboTe
. MarsuTHbIE CBOKCTBA BEILIECTBA.
15 MarHuTHBIe CBOACTBA Brimonnenue N/13. BoinonHeHue pacy€ToB U BBIMOJIHEHUE OTYETA 110
BELICCTBA. nabopaTopHoii pabote
DIIEKTPOMarHuTHasE MHYKIUS.
16 OINeKTpOMarHUTHAs Brimonnenue M/13. BoinonHeHue pacy€ToB U BBIMOJHEHUE OTYETA 110
HHAYKIHA nabopaTopHoii pabote
OcHOBBI TEOpUU OcHOBBI TeOpHUH MakcBesuia i 3JI€KTPOMarHuTHOTO MOJIs
17 Makcseiuia s Brmonuenune N/13. BeimoaHeHne pacy€ToB U BBIOJIHEHUE OTYETA 1O
SIIEKTPOMArHUTHOro  |JabopaTtopHoil pabore
OJIst
WuTepdepenmus creta
18 | Unrepdepenuus ceera Brimonnenue NJ13. BreinoaHeHre pacu€ToB M BBITOJIHEHHWE OTYETA 10

nabopaTopHoii paboTte




Hudpakmus cBeTa

19 Judpakuus cBera Brimonnenue NJ13. BeinoaHeHre pacuéToB M BBIIOJIHEHHUE OTYETA 10
nabopaTopHoii pabote
[Tonsipuzanus cBera
20 [onspuzanus ceera | Bermonxenne M/13. BeimosHeHne pacy€ToB U BBIIOJIHEHHE OTYETA 110
nabopaTopHoi paboTe
T TermoBoe U3Iy4E€HHUE U €r0 3aKOHbI
21 CIUIOBOC M3IYICHNC U | Brirorrenme N/13. BeinoaHeHre pacy€ToB U BBIIOJIHEHHUE OTUYETA 10
Cr0 3aKOHBL nabopaTopHoOi paboTe
K KBanTtoBas npupoaa u3mydeHus.
22 BAHTOBAA TIPUPONIA | Byinonnenue MJ13. BemonHeHne pacuéTOB U BHINOIHEHHE OTYETA 10
M3y CHIA. nabopaTopHoi pabore
I [TnaneTapHas mojenas aroma bopa-Pesepdopa
23 HaHETapHEH MOACIE | Brinonnenue MJ13. BemonHeHne pacuéTOB U BHINOIHEHHE OTYETA 10
aroma bopa-Pesepopna nabopaTopHoi pabore
DJIeMEHThI KBAHTOBOM | DJIEMEHTBI KBAaHTOBOM MexaHUuku. Y paBHeHue llpenunrepa
24 | mexanuku. YpasHeHue |BpinonHenune WJ13. BoinosHeHnue pacy€ToB U BBITIOJIHEHHUE OTUETA 110
IIpenunrepa nabopaTopHoii paboTe
3 . |2nements! snepnoii duszuku
25 JICMCHTBI SIACPHOU Brimonnenue N/13. BeimonHeHne pacuyéToB U BBIOJIHEHHWE OTYETA 10

¢buzuku

nabopaTopHoOi paboTe




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

ITporpamMmoi TUCIUMIIMHBI IPEAYCMOTPEHO MPOBEACHUE JEKIIMOHHBIX 3aHSITUH, HA KOTOPBIX
JIaeTCs OCHOBHOM CUCTEMATU3UPOBAHHBIN MaTeprall, U MPAKTUUECKUX 3aHITUN, MPEAIOIaratmx
3aKpEIUICHUE U3YUCHHOI0 MaTepraja U (OpMHPOBAHUE, Y 00yJaIOIIHUXCs, HCOOXOAMMBIX 3HAHHH, 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 KOHTPOJIIO YCIIEBAEMOCTH CTY/ICHTOB;

- IOJITOTOBKA K 3a4ETYy U SK3aMEHY.

3aJI0roM YCIIEITHOTO OCBOCHHMS 3TOW JUCIHUILINHBI SBIISICTCS 0053aTCIIBHOE MTOCCIIICHUE
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-
nepxaareM PII] nist ctyneHToB 04HOM (popMbI 00yUeHHsI, @ TAK)KE METOAUICCKUMHU YKa3aHUSMH T10
OpraHU3aIMH CAaMOCTOSATEILHON paOOThI U MTOATOTOBKHU K MPAKTUYECKUM 3aHITHSIM.

[Ipy moArOTOBKE K MPAKTHUYECKUM 3aHATHIM M B paMKaX CaMOCTOSTEILHON pabOThI 110 M3YUYCHHUIO
JTUCIUTIIMHBI 00yJarOIUMC 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
pexoMmeHnoBaHHbIe 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;

- 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 JINKBUUPOBATH 33]I0JKEHHOCTh B YCTAHOBJIEHHOM TTOPSJIKE.

7. OneHo4YHbIe MaTePHAJIbI 1JIsl IPOBEACHHUA TEKYILIEro KOHTPOJISI yCIIeBaeMOCTH U NPOMEKYTOYHOM
aTTecTanuy 00y4alIuXxcs Mo JMCHHUILIMHE (MOLYT10)
7.1. IlepedyeHb KOMIIETEHIMI C YKa3aHHEM HTANOB UX (OPMHUPOBAHUS B MPOLIECCE OCBOCHMSI JUCIUIUIMHBI

Ko u HaumMeHoBaHue
Ne KonTponupyemsbie pa3aenbl AUCIUTIIIAHbBI . Bun orienouHnoro
WHJIMKATOpPa KOHTPOIUPYEMOM

/1 (Momyms) KOMITETEHIIHH cpencTaa

Kunemaruka MMOCTYIIAaTCJIbHOI'O U Y cTHBIN OIIpOC, TCCThI,

1 OIIK-1.1, OIIK-1.2, YK-1.1
BpAIIATEJILHOTO ABHUKCHUS penieHue 3aaaqd
2 JlnHaMyKa noCcTynaTeIbHOrO U OIK-1.1. VK-1.1. OMK-1.2 Y CTHBIN 01poc, TECTHI,
BpAIIATEJILHOTO JBUKECHUS e e ) peneHne 3a1a4y
3 |Pabota, MOIITHOCTD U PHEPTHSL. OIIK-1.1, YK-1.1, OIIK-1.2 Y CTHEIA 01IPOC, TECTEL,
penieHue 3aaaq
4 MexaHuka BpamaTeIbHOTO IBHKCHUS OIK-1.1, VK-1.1, OITK-1.2 Y cTHBIN Onpoc, TECTHI,
TBEPJOTO TeJA. peneHne 3a1a4y
5 |®wusuka koneOaHuii U BOJIH. OIIK-1.1, YK-1.1, OIIK-1.2 Y CTHEIA 01IpOC, TECTEL,

pPEIICHUC 3a/1a4

6 OcHOBEI MOJICKYJIAPHO-KUHCTHYICCKOU OIK-1 .1’ VK-1 '1’ OIK-1.2 VY cTHBIN OIIpoOC, TCCThI,
TCOPHUU PECLICHUA 3a1a4

7 | OCHOBBI TEPMOIMHAMUKH OIIK-1.1, YK-1.1, OIIK-1.2 ¥ CTHBII ONPOC, TECTEL,
penieHue 3aaaqd




Cratuctudeckas usuka. SBneHus

YCTHBIN 0NpoC, TECTHI,

8 OIIK-1.1, YK-1.1, OIIK-1.2
mepeHoca. pEIICHHUE 3a7a4
g | PHMSHICCKAC OCHOBEI MEXAHIMIIL OIIK-1.1, OTK-1.2, VK-1.1 | Tectuposane.
MomnekynspHas pu3ruka ¥ TepMOAMHAMUKA
10 DJIEKTPOCTaTHKA. DIIEKTPUIECKOE TI0JIC B OIK-1.1, YK-1.1, OTIK-1.2 Y CTHBIN OMPOC, TECTHI,
BaKyyMe. pelIeHuUs 33129
11 DnekTpocTtaTrka. [IpoBoHUKH 1 OIK-1.1, OTIK-1.2, YK-1.1 Y CTHBIN OMPOC, TECTHI,
JUDJICKTPUKHU B DJICKTPUICCKOM TI0JIE. pelIeHue 3a1a4
12 | MocTosmmbii TOK OIK-1.1, VK-1.1, OIK-12 | > CTHEIH Orpoc, TecTe,
pelIeHuUs 3a1a9
13 | MarauTHOE T0JIe B BaKyyMe. OIIK-1.1, YK-1.1, OIIK-1.2 YCTHEIA 01IPOC, TECTEL,
pelIeHuUs 3a1a9
14 JleicTBMEe MarHUTHOTO IOJISI Ha OITK-1.1, YK-1.1, OTTK-1.2 YCTHBIN 0NpocC, TECTHI,
JBIDKYIIHECS 3apsiibl U TOKH. pEIICHUS 3a]1a4
15 |MarauTHble CBOMCTBA BEILIECTBA. OIIK-1.1, OIIK-1.2, YK-1.1 Y CTHBI OPOC, TECTEL,
pEIICHUS 3a]1a4
16 |DnexTpomMarHuTHas UHAYKIUS OIIK-1.1, OIIK-1.2, YK-1.1 YCTHbI OUPOC, TECTEL,
pEIICHUS 3a]1a4
17 OcHoBBI TeOpuU MakcBeia Juist OIK-1.1, YK-1.1, OITK-1.2 Y CTHBIN 0MpOC, TECTHI,
AJICKTPOMArHUTHOTO ITOJISI pEIICHUS 3a]1a4
18 |HUnTtepdepenmus cBera OIIK-1.1, YK-1.1, OIIK-1.2 ¥ CTHBIH ONPOC, TECTEL,
pelIeHue 3a1a4
19 | indbpaxims ceera OIK-1.1, VK-1.1, OTIK-1.2 | > STHEIH Opoc, Tects,
pelIeHue 3a1a4
20 |TMonspusamms ceeta OIK-1.1, VK-1.1, OTIK-1.2 | > STHEIH OIpoc, Tects,
pelIeHue 3a1a4
21 |TemmoBoe U3ITydYEHUE U €T0 3aKOHBI OIIK-1.1, YK-1.1, OIIK-1.2 ¥ CTHBII ONPOC, TECTEL,
pelIeHue 3a1a4
22 |KBaHTOBas mpuUpo/ia U3TYUCHHUS. OIIK-1.1, OIIK-1.2, YK-1.1 YCTHEIH OIIPOC, TECTEL,
peIICHHE 33129
23 [TInmanerapnas Mmogens aroma bopa- OITK-1.1, VK-1.1, OITK-1.2 Y CTHBIN onpoc, TECTHI,
Pesepdopra pEIICHHE 33129
24 DeMEeHTHI KBAHTOBOW MEXaHUKH. OIK-1.1, YK-1.1, OTTK-1.2 YCTHBIN OTIPOC, TECTHI,
Ypasuenue llIpeaunrepa peleHne 3a1a4
25 [DnemeHTHI siAepHON PU3UKU OIIK-1.1, YK-1.1, OIIK-1.2 YCTHEIH 01O, TECTEL,
peIICHHE 33129
26 | Dx3ameH. OIIK-1.1, OTIK-1.2, YK-1.1 |TectupoBanue

7.2. TunoBble KOHTPOJIbHBIE 33/IaHUS UJIM UHBIE MaTepUAIIbl TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH,
HEOOXOUMBIE AJIs OIICHKH 3HAHUH, YMEHHI U HABBIKOB U (MJIHM) OTBITA MPOPECCHOHATBHON ASSITENFHOCTH,
XapaKTEePU3YIOIINX ATAIbl (POPMUPOBAHUS KOMIIETEHIIUN B MPOIECCE OCBOCHUS TUCIUTUTMHBI

Jiis mpoBepku c(hOpMUPOBAHHOCTH MHMKaTOpa AocTixkenus kommereHmu OITK-1.1, OIIK-1.2,
YK-1.1, VK-1.2, YK-2.4 .
1. ITyns 1eTUT rOpU30HTAIILHO U NIONA/IAET B 1IAP, 3aKPEIJICHHBIM HA HEBECOMOM KECTKOM CTEPKHE,
u 3actpeBaet B HeM. Macca nynu B 1000 pa3 MeHbllie Macchl 1apa. PaccrosiHue oT LieHTpa mapa 10 TOUYKH
nojseca |=1 m. HaiiTu ckopocTh MyJHu, €Cii CTEPKEHb OTKJIOHMICS Ha 30°.
2.Ilox nevictBuem kacatenbHo# cuibl 10 H, MmaxoBuk ocranaBnuBaetcs, caenas 20 o6oporoB. Maxo-

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

NO2.

R=20 cm, macca m=2 kr. HaiiTu 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 Hadana BparieHus. OTBETUTh YCKOPSIOIINE WU TOPMO3SIIIIAE ITH MO-MEHTHI.

MonekynspHas pu3nka v TepMOANHAMUKA

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




5.I1pu u30TepMUYECKOM paclIupeHnr 00beM raza yBenuuuics B 3 paza. Ha ckolbko U3MEHUIIOCHh
IaBJIEHHE, €CIU HadalbHOEe maBiaeHue 06u10 420 kI1a?

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

7. Ilpu agnabaTHOM CXKaTHUH 2 MOJIeH KHCIIOpoJia Oblia coBepieHa padora 415,5 /. Bo ckoiibko
pa3 yBenu4mioch aaBieHue raza? Koneunas temmeparypa 300 K.

DJIEKTPUYECTBO U MAarHETU3M

8.Yetnipe 3apsaaa q1=02=2 K, q3=04=4 uKn HaxoasTcs B BeplIMHaX KBajpara co CToOpoHoi a=10
cM. HaliTu HanpsiKeHHOCTh M MOTEHLIUAI JIEKTPUUECKOrO MOJIsl B IEHTPE KBaJipaTa.

9. Yetnipe 3apsaaa q1=02=2 uKn, q3=04=4 uKx HaxoasaTCcs B BepIIMHAX KBajpara co CTOpoHOo# a=10
cM. HaliTu HanpsiKeHHOCTh M MOTEHIIMAN 3JIEKTPUUYECKOTO MO B CEPEIMHE CTOPOHBI 3-4.

10. Yetnipe 3apsaa 1=02=2 uKin, q3=04=4 K HaxoasTCs B BepIIMHaX KBaJpaTa cO CTOPOHOM
a=10 cm. Haiitn HanpspKeHHOCTD M TOTEHITUA AJIEKTPUYECKOTO OIS B CePEeIMHE CTOPOHBI 2-3.

11./1Ba Bo3nymHbIX KoHAeHcaTopa Cl1= C2=6 Mx® coennHEHBI OCIEI0BATEIHLHO U 3aPSIKEHBI J10
pasznoctu noteHimanoB U=100 B. Ha ckoi1bk0 U3BMEHUTCS YHEPTUSL CUCTEMBI, €CJIM HE OTKJII0Yast
KOHJICGHCATOPbI OT UCTOYHHUKA, MEXAY MJIaCTUHAMU NIEPBOTO KOHJEHCATOPA BBECTH JIUAJIEKTPUK C JTU-
AICKTPUYECKOM MPOHUIIAEMOCThIO £€=5?

12.BosbpamoBast civpaib deKTpruaeckoi iammouku mpu t=20°C umeer conporusieane R=35,8
Om. KakoBa OymeT Temmeparypa t2 HUTH JIaMIIOYKH, €CJIU IIPH BKIIOYEHUHU B ceTh ¢ Hanpsbkenuem U=120 B
o HuTH ujaet Tok 1=0,33 A? TemmneparypHsblii ko3 dumment conporupienus Boabdpama a=4,6-10-3 K-1.

13.B uenTpe kBajipaTHON paMKH ¢ TOKOM MarHUTHas nHAyKus pasHa 0,1 mTa. Haiitu Benuuuny
TOKa B IMPOBOJIC PaMKH, eclii e€ nepuMeTp paBeH 40 cMm.

14.113 MeaHOrO MpoBoa ceueHrneM S=1 MM2 caenany KOoubLo JIHHOM 1=251,3 ¢cM U MOAKITIOYHIN K
HMCTOYHMKY TOKa ¢ HanpspbkeHneM U=240 B. HaliTu MarHuTHYIO MHAYKITUIO B LICHTPE KOJIbIIA.

15.Yepes kaTymky, HHIYKTUBHOCTb KOTOpor L=21MI H, TeYeT TOK, H3MEHSIOIIHICSI 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-
JTYKIIUHY €1, BOZHUKAIOIIEH B KaTYIIKe 1 MUHUMAJIBHOE 3HAYCHHE ATOH 3.]1.C. £imin.

BonnoBas onTuka

17.B onbite FOHTa OTBEpCTHS OCBEMIATUCH MOHOXPOMATHYECKUM CBETOM (A=500HM).

Paccrosiare Mexxy oTBepcTusiMu d=1MM, paccTosHHE OT OTBEPCTHIA 10 3KkpaHa 2,5 M. Haiitu moso-
JKEHHUE TPEX MEPBbIX CBETIIbIX MOJIOC.

18.ITocrositHast audpaxnnonHoi pemerkr d=1mrm. Kakyto pa3HOCTb UTHH BOJH AL MOKET pa3pe-
IIMTH 3Ta perieTka B 00nacTu cuHux gyderd (A=400HM) B CIEKTpe TPEThETro MOPsAIKa, €CIIU MIMPUHA
pemieTku a=2,5¢cm?

OcCHOBBI KBaHTOBOM U aTOMHOM (PU3UKH

19. Kakoi1l nyimHe BOJIHBI COOTBETCTBYET MAKCUMYM U3JIYYE€HHS IOBEPXHOCTH MaXOTHOM 3€MJIU NTPU
ee Temneparype t=27°C?

20. ITpu qurensHOM 00TyYeHHH cepeOpsHOM MIIACTUHKH CBETOM OHA MPHOOpeTaeT nmoTeHmuan 3,3
B. HaiiTi n1nuHy BOJIHBI M SHEPTHIO MAAAOIIKUX (OTOHOB, K KAKOMY JMANa30Hy OTHOCUTCS AJIMH BOJH
OTHOCUTCSI 3TO U3TyueHue?

21. Onpenenurte NepUoOAbI BpallleHUs 2JIEKTPOHA Ha MEPBBIX Tpex bopoBckux opouTax.

7.3. CucteMa OlleHUBAHUS PE3YIbTATOB O0YUYESHHUS 1O AUCIUIIINHE (MOJIYIIIO) MIPH MPOBEICHUN TEKYIIETO
KOHTPOJI YCIIEBAEMOCTH



Ouenka
«OTIUYHOY (32YTEHO)

3HAHUS:

- CHCTEMaTH3UPOBaHHBIC, IITyOOKHE U MOJTHBIC 3HAHUS 110 BCEM pa3zciiaM
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 M TIyOOKOE YCBOCHHME OCHOBHOM U JIOMOJIHUTEIILHOM JIMTEPATYpPHI,
PEKOMEHIOBaHHOM paboyeit mporpaMMon 1Mo JUCIUIUIHHE (MOIYJTIO)

YMEHUS:

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

HaBBIKH:

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

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

- MPUMEHSIET TEOPETUUYCCKUE 3HAHMS JIJI1 BBIOOpA METOIUKHU 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/CEMHUHAPCKUX/T1a00paTOPHBIX 3aHATHUSAX, AKTUBHO y4aCTBYET B
TPYIIOBBIX 00CYXIEHUSAX, BBICOKUI YPOBEHb KYJIbTYPbl UCTIOJTHEHHUS 3a1aHUN

Ouenka
«XO0pOoII0Y (3aYTEHO)

3HAHUS:

- TOCTaTOYHO MOJHBIE M CUCTEMaTHU3UPOBAHHBIE 3HAHUS 110 AUCLUILINHE;

- YCBOCHHE OCHOBHOM U JOTIOJTHUTEIBHON JTUTEPATyphl, PEKOMEHJOBAaHHOMN
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 JIelaTh 000CHOBAHHbBIE
BBIBO/IBI;

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

HaBBIKU:

- caMOoCTOsTeNbHAas paboTa Ha MPAKTUYECKUX 3aHATHUSAX, YIaCTUE B TPYIIIOBIX
00CYKJIEHUSX, BEICOKHI YPOBEHB KYIbTYpPhl HCTIOTHEHUS 3a/IaHUH;

- cpeHUl ypOBEHb CPOPMUPOBAHHOCTH 3asBICHHBIX B paboueit mporpamme
KOMIIETCHITU;

- 0e3 3aTpyaHEHUI BBIOUpPAET CTAHIAPTHYIO METOIUKY BBIITOJIHEHUS 3a/JaHU;
- 000CHOBBIBAET X0/ pelIeHHs 3a/1a4 0e3 3aTpyIHEeHUI




Ouenka
«YIAOBIETBOPUTEIHHO
(3aureHo)

3HaHUS:

- JOCTATOYHBIA MUHUMAJIbHEIA 00BEM 3HAHUH 110 JUCLHUIIINHE,

- YCBOEHHE OCHOBHOM JINTEPATyphl, PEKOMEHAOBaHHON pabodell mporpaMmMoii;

- UCTOJIb30BaHUE HAYYHON TEPMHUHOJIOTUH, CTUIMCTUYECKOE U JIOTHYECKOE
U3JI0’KEHUE OTBETA Ha BOIIPOCHI, YMEHHE JIEJIaTh BBIBOJIbI 0€3 CYIIECTBEHHBIX
o1nO0K

YMEHHUS:

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

- BJIaZIeeT HUHCTPYMEHTapUeM y4yeOHON AUCIUILINHBI, YMEHUE €r0 UCTOIb30BaTh
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 OTBeTAa (BBIMOJIHEHUS 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.

. [IpyHIIMIT OTHOCUTENILHOCTH, MTpeoOpa3oBanHus ["anunes 1uist CKOPOCTU U YCKOPEHHUS.
. Onementsl CTO. IToctynatsl. [IpeobpazoBanue BpeMeHU U KoopAUHATHI. IHTEpBaJl.
. OnemeHThl CTO. [TocTynatel. PensTHBUCTCKUI UMITYJIBC, PEIATUBUCTCKASI SJHEPT L.
. 3aKOHBI IMHaMUKH MaTepHaabHOU ToukH. (3akoHbl Hbr0TOHA).

9. Buibl cuit: BCEMUPHOTO TATOTEHHUS, TSKECTH. [[BHKEeHME MO JEHCTBUEM CUJTBI 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 coxpaHeHus umnyibca. Y aap. Pacuér ckopocreit Ten npu HeHTpaibHOM aOCOIIOTHO

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 HEKOHCEPBATUBHBIE CHITBI UX padoTa. [loTeHIanpHas YHeprusl.

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

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

18. MoMeHT uHepIHH, ONpe/iesieHUe U IPUMEp pacyeTa i oAHOpoaHbIX Tell. Teopema Lllteiinepa-
I'roiirenca.

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

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

21. LenTp macc, onpeaencuue. LleHTp Macc kKak TOYKa MPUIIOKEHUS CUJIBI TSHKECTH (TMTOTEHIIMAIbHAS
SHEPTUSl CUJIbI TSHKECTH CUCTEMbl MATEPUAIBHBIX TOUEK U MOMEHT CHUJI TSIKECTH ).

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

23. CpeaHee 4UCIIO CTOJKHOBECHUIH MOJICKYJI, CPEJIHSS JIJIMHA CBOOOIHOTO IIpodera.

24. Slenenus nepenoca. Auddysus. Koadbdumument quddyzun.

25. SIBnenus neperoca. TemnonpoBoaHocTh. KoahGpUIMeHT TemonpoBoIHOCTH.

26. SIBnenus nepenoca. Bsskocts. Koadduiment Bsa3kocTu.

27. IloBepxHocTHOE HaTshKeHUEe. CMaunBanue. KanusuisipHbie sSIBICHUS.

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

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

30. TenmmoemkocThb 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 oOpaTUMbIX U HEOOpaTUMBIX Iporeccax. DuTponusi. HepaBenctso 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 nois. Teopema o HUPKYISIIIUKE BEKTOPa HAMIPSKEHHOCTH.

37. llotenuman. [IpuHuun cynepno3uuu AJis MoTeHuania.

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

39. IloTok BEeKTOpa HAPSHKEHHOCTU. DIIEKTpocTaTHueckas 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. TIpoBOAHUKH B SJEKTPOCTATHUECKOM TOJI€. DIEKTpOoCcTaTHYeCcKass HHAYKIUS. Y CIOBHS
paBHOBECHUS 3apsi10B HA POBOJAHUKE.

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

45. CoeMHEeHUs] KOHIEHCATOPOB.

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

47. DHeprus dIeKTpocTaTndeckoro mnois. O0beMHas MIOTHOCTh SHEPTHH.

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

49. DnexTpoasrxkyias cuna. Hanpsokenue Ha yyacTke nenu. 3akoH OMa il y4acTKa 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 u yacTHble ciay4yau ero npuMeHeHus. JIMHUM MarHuTHON



WHIYKIUU.
55. Hupkynsiusi BEKTOpa MATHUTHOM MHIAYKIIHHA. 3aKOH MOJIHOTO TOKA (TeopeMa O IUPKYJIISINN).
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, IEPEHOCUMAs 3JIEKTPOMAarHUTHOU

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 yroa cocTaBuT TpaeKTOpUs KaMHs C TOPU30HTOM B TOUKE €r0 MaJeHUs Ha 3eMJITI0?

3. Kamenp OpolieH ropu30HTaIbHO CO CKOPOCThIO VX =15 m/c. Haiinute HOpManbHOE
TaHTCHIIMATTFHOE YCKOPEHUS KaMHs yepe3 Bpems I = 1 ¢ mocie Hayana JBUKCHHUSL.

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

5. 3aBUCUMOCTD MPOMJICHHOTO TEJIOM MYTH MO OKPYKHOCTH PauycoM =3 M 3a/1aercs
ypaBuerueM S=At2+Bt (A=0,4 m/c2, B=0,1 m/c). Onpenenute 11t MOMeHTa BpeMenu t = 1 ¢ mociie 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
OTKJIOHEHHUS MAasTHHKA.

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,
MaKcHUMasbHas CKOpocTh Kojebmtomieiicst Toukn 30 cm/c, HauanpHas da3za 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. MeTtoauyeckue MaTepuaibl, ONPEICSIOINE MPOIEAYPhl OIICHUBAHMS 3HAHUN, YMEHUI, HABBIKOB 1
(unu) ombiTa MPO(heCCUOHATBFHON JeSTeNIbHOCTH, XapaKTePHU3YIOIIKe 3Tanbl (JOPMUPOBAHUS KOMIETSHITHIA

[Tpornienypa nmpoBeaeHUS MPOMEKYTOUHON aTTECTAIIMU U TEKYIIIETO KOHTPOJIS YCIIEBAEMOCTH
pErJIaMeHTUPYETCS JIOKAITBbHBIM HOPMATHBHBIM aKTOM, ONIPEACIISIFOIIUM TOPSIOK OPTaHU3aIlud U
MIPOBEICHUS TEKYIIIETO KOHTPOJIS YCIIEBAEMOCTH M IIPOMEXKYTOYHOM aTTECTAIIMH 00YJarOIIUXCSI.

[Tponienypa oneHnBaHus (HOPMUPOBAHUSA KOMITETEHIIUN TTPH TIPOBEICHUH TEKYIIETO KOHTPOJIS
NpuBecHa B 1. 7.2.

TunoBbie KOHTPOJIBHBIC 3a/IaHKS WM WHBIE MAaTEPHAIIBI TEKYIIIETO KOHTPOJIS IPUBEICHBI B 11. 7.3.

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

3ader nMpoBOAUTCS B hopMe cOOSCeTOBaHUS U TECTUPOBAHMS (B TOM YHUCJIC KOMIIBIOTEPHOTO).

DK3aMeH MPOBOAUTCS B (POpME MUCbMEHHOTO KOHTPOJIBHOIO 3a/1aHusl (B TOM YHCIIC
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 Kommerenmn Kommnerenmn
c(hOpMHUPOBAHBI. c(hOpMHUPOBAHBI. c(hOopMHUPOBAHBI. c(hOpMHUPOBAHBI.
3Hanusg orcyrcTByIoT, [ CdhopmMupoBaHbI 3HaHUs OOMIMPHBIE, 3HaHus
YMEHHUsSI U HaBBIKU HE | 6a30BbIE€ CTPYKTYPHI | CHCTEMHbBIC. YMEHHUS | apryMEeHTHPOBAaHHBIE,
chopMHUPOBAHBI 3HAHUNA. Y MEHHS HOCSIT BCECTOPOHHHUE. Y MEHHUS
(dbparMeHTapHbI U PEenpOAYKTUBHBII YCIICIITHO
HOCSIT Xapakrep, MPUMEHSIFOTCS K
PENpOAYKTUBHBII IPUMEHSIOTCS K PEIICHUIO KaK
Xapakrep. PEILICHUIO TUTTOBBIX TUTIOBBIX, TaK U
HemoHcTpupyercs 3aJlaHuM. HECTaHJapTHBIX
HU3KHUI YPOBEHb JleMoHCTpHpYyeTCS | TBOPUECKHX 3aJaHHIA.
CaMOCTOSITENIbHOCTH JIOCTATOYHBIH JlemoHcTpupyercs
MPAKTUYECKOTO YpOBEHb BBICOKHI YPOBEHb
HaBBIKA. CaMOCTOSITENIFHOCTH | CaMOCTOSATEIbHOCTH,
YCTOHYHBOTO BBICOKAsl aJallTHBHOCTh
MPAKTUYECKOTO | MPAaKTUYECKOTO HaBbIKA
HABBIKA.

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

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

-IOTTYCKAIOTCS -HETIOJTHBIC OTBETHI | KOHTPOJIMPYEMOTO | 3HAHUS MPOrPaMMHOTO

MPUHIMITHATIEHBIC HA OCHOBHBIC obbema MaTepuana;
OITMOKY TIPU OTBETE | BOIIPOCHI, OIIIUOKH B MIPOTPaMMHOTO -TI0JTHOE TIOHUMAaHUE
Ha OCHOBHBIC OTBETE, MaTrepuania; CYIIIHOCTH U
BOIIPOCHI OMIIETA, HEJIOCTaTOYHOE - 3SHAHHUS B3aMMOCBSI3H
OTCYTCTBYET 3HAHUE U MMOHWMAaHUE TEOPETUIECKOTO paccMaTpuBaEeMBbIX
MMOHUMAaHHE CYITHOCTH MaTepuaia MPOIIECCOB U SIBJICHUH,
OCHOBHBIX TTOHITHIA 1 H3JIaraeMbIX -CIIOCOOHOCTH TOYHOE 3HAHUE
KaTeropHii; BOIIPOCOB; YCTAHABIIMBATh U | OCHOBHBIX MTOHSTHIA, B
-HCTIOHUMAaHHE -HCYBEPCHHBIC U OOBSICHSTE CBSI3b | paMKax 00CYkIaeMbIX
SHAHHUS CYIITHOCTH HETOYHBIC OTBETHI | MPAKTUKH U TEOPHH, 3aJIaHuM;
JOTIONTHUTEIFHBIX | Ha JOTIOJIHUTEIbHbBIE BBISBIISTH -CIIOCOOHOCTH
BOIIPOCOB B paMKax BOIPOCHI. MIPOTUBOPEYHS, yCTaHaBIUBAaTh U
3a/laHuit ounera. poOJIeMBI U OOBSICHSITH CBSI3b
TEHACHIINH 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
JIOTTOJTHUTEIbHBIX
BOIIPOCOB.
He moxet BriOpaTh UcnbiThiBaET be3 3aTpynnenuit [TIpumensier
METOJIUKY 3aTPYIHCHUS T10 BBIOHpaeT TEOPETUUECKNE 3HAHUS
BBITIOJTHCHHUS BBIOOPY METOJIUKHU CTaHJIapTHYIO JUISL BBIOOpa METOIUKH
3aaHUH. BBITIOJTHEHHS METOJIUKY BBITIOJTHCHHS 3aJTaHUH.
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.

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

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

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

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

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

Or1eHKa «HEYI0BIIETBOPUTEIHHOY/ «HE 3aUTEHO» BBICTABIIACTCS, €CIU CpeIHee apu(hMETHUSCKOE
HaxonauTcs B uHTepBaiie ot 0 1o 2,4.



8. YueOHO-MeTOAMUYECKOE M MATEPUAIBLHO-TEXHHUYECKOE 00ecneuyeHue TUCIHIIMHBI (MO1yJIs1)
8.1. [lepeueHb OCHOBHOM M JIOTIOJHUTEILHOM JIUTEPATYPhl, HEOOXOIUMOM I OCBOSHUS TUCIIUTIITUHBI

(Moyist)
Ne ABTOp, Ha3BaHME, MECTO U3/IaHUS, U3AATEIbCTBO, TOJl U3/IaHUs Y4eOHOU U Komuuectso
/1 y4eOHO-METOIUIECCKON JTUTEPATYPhI PK3EMILIADOB/SICKTP
oHHBbIN angpec ObC
OcHoBHAas INTEPATYPA
INonoBun FO. M., JIsmenxko FO. I1., Xonoaunuu B. H., ITonmukapnos B. M.,

1 O6mas ¢usmka. MomnekyispHas (HU3MKa U TEPMOJIMHAMKMKA. ATOMHas, http://www.iprbooksh
KBaHTOBas U sijiepHas ¢pusnka. Gusnka TBEpaOTO Tena, Tambos: TamMOOBCKHUi op.ru/63881.html
rocyiapcTBeHHbIN TexHnyeckuii ynusepcurer, 9bC ACB, 2013

9 benskosa B. U., Kenynkosa E. A., Kykuna E. A., Jleoutsesa 10. H., http://ntb.spbgasu.ru/
3anaznsoposa U. A., amwok T. A., ®usuka, CI16., 2007 elib/00008/

3 NBanos A. E., BanoB C. A., Mexanuka. MosnekynspHas pu3nka u 150
tepmoanHamuka, M.: Kaopyc, 2012
Craponyonesa I'. I1., Xamenko A. A., Kypc aekumii mo ¢puszuke. MexaHuka,

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

JdonoHUTeIbHAS JUTEpPaTypa
Kocmos B. B., Crankosa E. H., bobposckuii A. I1., JlaGopaTopHslii
MPAKTUKYM C UCIOJIb30BAHUEM BUPTYAIbHBIX CTEHIOB 10 AUCIUIUIMHE ) .
1 [«Dusukar. Paznen «MonekynapHas pusuka u TepMoarHaMuKay, CaHkT- tp:/Awww . iprbooksh
. oo N N 0p.ru/17897.html
[TetepOypr: Poccuiickuii rocy1apcTBEHHBINA THIPOMETEOPOIOTHUECKUI
yHHUBeEpcuteT, 2013
Cxknsposa E. A., Cemkuna JI. U., Ky3uenos C. U., Kypc nekuuii 1o ¢pusuke. . .
2 |MonekymsipHas ¢pusuka. TepmoguHamuka, Tomck: ToMckwii hitp://www.iprbooksh
. 0p.ru/83966.html
MOJIMTEXHUYECKHUI yHUBEpcuTeT, 2017
Hy6posckuii B. I'., Xapnamos I'. B., Mexanuka, TepMOAMHAMHKA U

3 |MonexyisipHas ¢du3nka: COOpPHUK 337124 ¥ TPUMEPBI UX PEIICHUS, http://www.iprbooksh
HoBocubupck: HoBocubupckuii rocy1apcTBEHHBINH TEXHUYECKUI 0p.ru/91733.html
yHuBepcuTeT, 2015

4 Kanamraukos H. 1., MypaBeeB-CmuproB C. C., O6mias ¢pusuka. COOpHUK https://e.lanbook.com
3aJlaHuil U PyKOBOJCTBO K penieHuto 3a1a4, Cankr-IlerepOypr: Jlans, 2020 /book/130574

5 Tpynos I'. M., O6mias ¢pusuka. J[omoTHUTENbHBIE MaTEPUAIIBI JIS o5
caMmocTtosTenbHoM paboTel, Cankt-IleTepOypr: Jlanb, 2019

5 Kuwm [1. Y., Maxpo U. I'., JIlesur [I. U., ®usuka. Mexanuka. Kypc jgexumii ¢ https://e.lanbook.com
npumepamu perenus 3anad, Cankr-IlerepOypr: Jlans, 2022 /book/223532
Kuwm 1. Y., Konosanos H. I1., JIesut JI. 1., Konosanos I1. H., ®u3uxa. https://e.lanbook.com

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

) /book/226466
Cankr-IlerepOypr: Jlans, 2022
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 TexHuueckuil yausepcutet, 9bC ACB, 2016

op.ru/91131.html

OObyuaromuecs u3 ynciia nHBaMUI0B U Ul ¢ OB3 obecnieunBaroTCs meYyaTHBIMU U (HITH)
AIIEKTPOHHBIMU 00Pa30BaTEIBLHBIMU pecypcaMu B (popmax, aIanTHPOBAHHBIX K OTPAHUYCHUSIM UX
3/10pOBBS.

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

HaunmenoBanue pecypca cetu «MHTEpHET»

DneKTpOHHBIN agpec pecypca




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

BupryansHble SKCIIEPUMEHTBI

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

8.3. [lepeueHb cOBpeMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U UH(GOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM

Haumenosanue DIIEKTPOHHBIN ajpec pecypca
https://www.spbgasu.ru/Univer
Oo6pasoBarenbhbie nHTepHET-pecypchl CITOIACY sitet/Biblioteka/Obrazovatelnye

_internet-resursy/

XKypnains! uznarenbcrsa Sage. B HacTosiee BpeMst JOCTYITHBI CTaThU U3
320 >xypHayoB 1o 36 mpeaMETHBIM pyOpHUKaM: TYMaHUTAPHbBIE U
OOIIeCTBEHHBIC HAYKH, UHPOPMATHKA, HHKCHEPHBIC TUCIIUILIHHBI,
HSKOHOMHUKA, 3I0POBbE U OOpa3OBaHHE.

www.sagepublications.com

bubnuoteka mo EcrectBeHHBIM Haykam Poccuiickoit AkaieMun HayK

WWW.ras.ru
(PAH)
EnuHbIi 371€KTPOHHBINA pecype yueOHO-METOINYECKON JTUTEPATYPhI

www.spbgasu.ru
CIIoI'ACY pobg
Poccuiickast rocynapcTBeHHas OubInoTexa WWW.Isl.ru

®depnepanbHbIil 00pazoBaTenbHbIN nopTan "EqmHoe 0kHO JocTyna K

,, http://window.edu.ru
00pa3oBaTebHBIM pecypcam

Hayunas anektpoHHas

Hayunas snexkrponnas 6ubnuoreka eLIBRARY.RU submorexa L IBRARY RU

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

cryaeHTa"

DJIeKTPOHHO-0MOIMoTeYHas crcTeMa usaartenbersa " IPRsmart” http://www.iprbookshop.ru/
DIeKTPOHHO-6UOIHOTeHAs cucTeMa u3atenbera "IOPANT" https://www.biblio-online.ru/
WHTepHeT-TpeHaXEPHI B chepe 00pazoBaHms http://www.i-exam. ru
DJIEKTPOHHO-0MOIMOTeUHAs cucTeMa u3areiabcrsa "Jlanp" https://e.lanbook.com/
DOnektpoHHas 6ubianoreka Mpouc 64 PJE?://ntb.Spbgasu.rullrb|864r_p
Cucrema aucranimonnoro ooydenust CIIGIACY Moodle https://moodle.spbgasu.ru/

8.4. HepequL HHq)OpMaHHOHHBIX TeXHOHOFHﬁ, HUCIIOJIb3YEMBIX IIPpHU OCYHICCTBICHHUHA 06pa3OBaTeJ'H>HOFO
mpouecca 1o JuCHUINIMHE, BKIIIOYasd MEPCUCHb JTUICH3UOHHOI'O U CBO6OI[HO pacupoCcTpaHiaICMOro
nporpaMMHOTO obecrnieueHUs

Crioco0 pacmpocTpaHeHus
HaunmenoBanue (JTMIIEH3MOHHOE MM CBOOOIHO
pacrpocTpaHsieMoe)

Horosop Ne J132009689201 ot

Microsoft Windows 10 Pro 18.12.2020r

8.5. MarepuaibHO-TeXHHYECKOe 00eCTICUeHNE TUCITUTLTNHBI
Cenenust 00 OCHAIEHHOCTH YY€OHBIX ayAUTOPUN 1 TOMEIICHUH I CAMOCTOSITEIbHOW PaOOTHI

HanmenoBanue y‘{e6HBIX ay'IlI/ITOI)I/Iﬁ )51 OCHaH_IeHHOCTB O60pyI[OBaHI/ICM U TCXHUYCCKHUMHU
MMOMEIIECHHUH 1711 CaMOCTOSTENbLHOM pa6OTLI cpeacTBaMmu OGy‘-ICHI/I}I

VYyeOHast aynuTopus 1Ji IPOBEACHUS 3aHATHI
JIEKIMOHHOTO TUMA, KOMIUIEKT MYJIbTUMEIUHHOTO
o0opynoBaHus (IepCOHANIbHBIN KOMITBIOTED,
MYJbTUMEAUMHBIA TPOEKTOP, IKPaH, ayAHO-CUCTEMA),
JTIOCKa, DKpaH, KOMILJIEKT yueOHON MeOenH,
noAkroYeHue K kommbiotepHoit cetu CITOIACY,
BbIXOJ B IHTEpHET

40. YaeOHbIe ayTMTOPUU TSl IPOBEICHHS
JIEKIIMOHHBIX 3aHITHIA




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

KoMITIeKT MynTbTHMETUHHOTO 000pyI0BaHUS
(mepcoHaIbHBIN KOMIBIOTEP, MYJIbTUMEIUITHBIN
MIPOEKTOP, FKPaH, ayAN0-CUCTEMA), TOCKA, KOMILJICKT
yueOHOI MeOenH, MOIKITI0YCHHE K KOMITBIOTEPHOM
cetu CIIGI'ACY, Bbixon B MHTEpHET

40. YueOHble ayTUTOPUU TSI IPOBEACHHUS
1a00paTOPHBIX padoT

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 MCCIIEJ0BAHUS 3aBUCUMOCTH Tepro/ia
KoJe0aHui MaTeMaTUYECKOT0 MasiTHUKA OT €ro JJIMHbBI
U oTpesieNieHue YCKOPEHHUs CBOOOIHOIO MaJCHHUS;
YcTaHoBKa /17151 ONpeieNIeHUs] YCKOPEHUsI CBOOOTHOTO
MajieHusl 10 Mepruoay KojieOaHU MaTeMaTH4eCKOTro
MasiTHUKA; Y CTAaHOBKA JJISl U3y4eHUsl (PU3UIECKOTO
MasiTHUKA; Y CTAaHOBKA JJISl ONIpeIeTICHUs] MOMEHTA
WHEPIMH TeNa M0 MEePUOy KPYTHIbHBIX KOJIeOaHu:
YcTaHoBKa 715 ONpeieTICHUs] MOMEHTA HHEPIUU
napajuiesienune1a MeToI0M KPYTHIIbHBIX KOJeOaHuM:
YcTaHoBKa 715 ONpeieTICHUs] MOMEHTAa HHEPIUU
JIUCKA TI0 MIEPHOY KPYTUIIbHBIX KOJICOaHHIA.
YcTaHoBKa 17151 U3y4€HUSI OCHOBHOTO YPaBHEHUS
JTUHAMHKHU BPAIaTEIIbHOTO JABHKEHHUS C TIOMOIIIBIO
MasTHuka O6epOeka

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

VYcraHoBKa i1 onpeieNIeHUsl TOBEPXHOCTHOTO
HaTSKEHHsI METO/IOM OTpbhIBa KoJbIla (MeTo a0 Hym).
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 JUIsl OTIPEICIICHHS
Kod(purmenTa BI3KOCTH BO3/1yXa KaUJUIIPHBIM
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(uimenHTa moyie3HOro 1eUCTBUS UCTOYHHUKA OT
CHWJIBI TOKA U OT BHEUTHETO CONPOTUBJICHHS. Y CTAHOBKA
JUISL KCCIIeIOBaHUS XapaKTEPUCTUK HCTOYHUKA
MOCTOSIHHOTO TOKAa. Y CTaHOBKA ISl U3y4YeHHs paOOThI
MIOJIYIIPOBOIHUKOBOT'O BBIMPSMUTENS Y CTAHOBKA AJIs1
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 OnpeiesieHus YAIbHOTO 3apsiia
AJIEKTPOHA METOI0M MarHeTpoHa. Y CTaHOBKA IS
OLICHKH YAENIBHOTO 3apsi/ia JJIEKTPOHA METOJI0M
MarHeTpoHay. Y CTaHOBKa JJis ONpeesIeHuUs
TOPU30HTANILHO U COCTABISIONIEH HAMPSKEHHOCTH
MarHMTHOTO TOJIS 3eMJIM MPU TTOMOIIU
TaHT€HCTaJIbBAHOMETpA. Y CTAHOBKA 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

YcTanoBKa sl HCCie0BaHus TU(PAKIMK 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 JIJIS1 U3y4YEHUS Ja3€pHOTO
M3JIy4eHUs. Y CTAHOBKA JUISl U3Y4YECHUS

T (PaKIIMOHHON PEIIETKU. Y CTAHOBKA TSI
ONpeIEICHUS JUIMHBI CBETOBOM BOJIHBI ITPH IIOMOLIA
kosery HproToHa. Y cTaHOBKA U1 ONpEEIeHUs JJINHBI
CBETOBOM BOJIHBI IPU TTOMOIIU AU(PPAKITHOHHOM
peleTKH. Y CTaHOBKA JUJIsl ONPEEICHUS
KOHIIEHTPALMX PAaCTBOPA caxapa 10 BPAIICHUIO
IIJIOCKOCTH MOJISIPU3aLAN. Y CTAHOBKA JUIS U3Y4ECHUS
MHTEHCUBHOCTH CBETA, NPOIIEIIIErO Yepe3
MOJISIPOU/IbI. Y CTAaHOBKA JJISL UCCIIE0BAHMS CIIEKTPOB
MIOTJIOIIECHUS Y POIYCKaHUs. Y CTaHOBKA JUIS
ONpeIeTeHUs JUIMNHHOBOJIHOBOM IPaHUIbl CIIEKTPA
TIOTJIOIICHUS ¥ BBIYKCIEHNE NOCTOSHHOM [1manka.
YcTaHoBKa 1715 U3y4eHus: abCONIOTHO YEPHOTO TeJa.
VYcTaHoBka 1715 M3ydeHus: BHeHHero Gporo3ddexra

40. ITomemeHus a1 cCaMOCTOSITENILHOM pabOTHI

[Tomemnenue amst CaMOCTOSTENEHOM paOOTHI
(unTanbHBIN 321 Oubnuoreku, aya. 217): [IK-23 mr., B
T.4. 1 .- I[IK ms mur ¢ OB3 (cucteMuslii 610K,
MOHHTOP, KJIABUATypa, MBIIIIb) C TOJKITIOYCHHEM K
cetn «HTepHET» U o0ecrieueHneM J0CTyma B
ANEKTPOHHYIO HH(DOPMAIIMOHHO-00pa30BaTENbHYIO
cpeny CIIOI'ACY.

I1O Microsoft Windows 10,

Jns naBanuaoB u aun ¢ OB3 obecnieunBaroTes crienMaibHble YCIOBUSA 111 OTYYESHUs
00pa30BaHus B COOTBETCTBUU C TPEOOBAHUSIMHU HOPMATHBHO-TIPABOBHIX JOKYMEHTOB.
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