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1. lesab ocBOeHMSI JUCHUIITIMHBI

HCJ'IBIO OCBOCHHUA AHUCHUIIIMHBI

@usuka sBusercs (OPMHPOBAHUE KOMIIETCHLUH

06yqa101ueroc>1 B 00J1acTH COBPEMEHHOI'O €CTECCTBEHHOHAYYHOT'O MUPOBO33PCHUA.

IIporpamma  cocraBieHa

COOTBETCTBUM ¢  TpeOoBanmsmMu  DenepanbHOTO

rOCYJapCTBEHHOTO 00pa30BaTEIbLHOTO CTAaHAApTa BBICHIETO0 OOpa30BaHMS 110 HAMPABICHUIO
noaroroBku 38.03.10 XununiHoe X03siCTBO M KOMMYHalIbHAsE HHPPACTPYKTYpA.

JucnurnimuHa OTHOCUTCS K oOs3arenbHOM vactu bioka 1 «/lucuumimebl  (MOZYIIH)»
OCHOBHOH Tpo(hecCHOHaNbHOM 00pa3oBaTenbHONW mporpamMmbl <« KHIHITHOE XO3SHUCTBO U
KOMMYHaJIbHast HHPpacTpyKkTypay. Jucuumimaa aBisieTcsi 00s3aTeIbHON TSI H3yUCHUS.

2. TlepeueHb MIIAHUPYEMBIX Pe3yIbTATOB 00y4YeHUsI MO TUCIUIIIHHE, COOTHECEHHBIX
¢ IVIAHUPYEMBbIMHU pe3yJibTaTaMHU 0CBOEHHsI 00pPa30BaTe/IbHOI MPOrpaMMbl

Ko 1 sanmeHoBanue
KOMITETeHIIUU(PE3yNbTaT OCBOCHHUS)

KOI[ 1 HAMUMCHOBAHUC MHAUKATOPA JOCTUIKCHUA KOMIICTCHIINN

OIIK-5

Criocoben pa3pabaTtbiBaTh
TEXHOJIOTHH  TOBBILICHUS ~ KayecTBa
KHJTHITHO-KOMMYHAaJIbHBIX YCIyT,
OIICHUBATH 3 PEKTUBHOCTD
BBIOpaHHBIX MaTepuaioB,

TEXHOJIOTHH, METOJIOB OpraHU3alMN U
yOpaBieHus A OKWIMIIHOTO U
KOMMYHaJIbHOT'O XO351MCTBA.

OIIK-5.1 Ilpumenenme GpyHIaMEHTAILHBIX 3aKOHOB MPUPOJIBI H
3HAaHUH XUMUYECKUX XapaKTEPUCTUK MaTEPHUAIIOB [T PEIICHUS
3a7a4 B Ipo(ecCHOHAIBHOM AeATeIbHOCTH

KOI[ W HAMMCHOBAHUC UHAUKATOPpA
JOCTHXXCHHA KOMIICTCHIINHN

HaumenoBanue nmoka3atesnsi OLICHUBAHUS
(pe3ynprara 0Oy4eHHs MO JUCITUTIIIHE)

OIIK-5.1 [Ipumenenue
byHIaMEHTATBHBIX 3aKOHOB
OpUPOJBl M 3HAHUM XUMHYECKUX
XapaKTEPUCTHK MAaTEpUaNoOB IS
peLeHus 3aja4 B
npodeccuoHaNbHOM AesTeNbHOCTO

3HaeT MEXaHUYECKUE MPOIECCHI U SIBJICHUS

3HaeT 3JNEKTPUYECKUE U MAarHUTHBIE ITPOLIECCHI U SIBJICHUS
3HaET TETUIOBBIE TIPOLIECCHI U SIBJICHUS

3HaeT KosebaTeNbHbIe U BOTHOBBIE TIPOIECCH U SBICHUS
3HaAeT CTPOEHHE aTOMOB M MOJIEKYIT

3HaeT knaccupuKanuio GU3NUECKUX SBICHUN U
KJIaccuPpuKanuio GU3NIECKUX BEIMYMH 0 BUJIaM SIBIICHUM
NmeeT HaBBIKY (HAYaTLHOTO YPOBHS) BBISIBICHUS U
KJIacCUPUKAIMK (PU3NIECKUX MPOIIECCOB U SIBJICHUI
3HaeT OCHOBHBIE XapaKTEPUCTUKH MEXaHUUECKHUX SIBJICHUN
1 SKCTIEPUMEHTAJIbHBIE METO/IBI OTIPEICTICHUS
KOJIMYECTBEHHBIX XapaKTEPUCTUK MEXAHUYECKOTO
IBIDKEHUS

3HaeT OCHOBHBIE XapaKTEPUCTUKU TEIIOBBIX MPOLIECCOB U
AKCTICPUMEHTAIbHBIE METO/IBI OTIPEICTICHUS
TEPMOJIMHAMHYECKUX IMapaMeTPOB

3HaeT OCHOBHBIE XapaKTEPUCTUKH KOIeOaTeTbHbIX U
BOJIHOBBIX ITPOIIECCOB, a TAK)KE HKCIIEPUMEHTAIIbHbIE
METOBI OTIPEICTICHUSI KOJTUYECTBEHHBIX XapaKTePUCTHK
KoebaHuii ¥ BOJIH

3HaeT OCHOBHBIE XapAKTEPUCTUKH DIICKTPUUECKHUX U
MarHUTHBIX MIPOLIECCOB U SIBJIEHUI; SKCIIEPUMEHTAIIbHbBIE
METObI OTIPEICTICHUS KOJTUISCTBEHHBIX XapaKTEPUCTHK
3JEKTPUUYECKOTO U MAarHUTHOTO MOJIEH, TOCTOSTHHOTO




IEKTPUUECKOTO TOKA

3HaeT OCHOBHbBIE XapaKTEPUCTUKU ATOMHBIX SIBIICHUM,
MIPUPOLY XUMUYECKOH CBS3U

HNmeet HaBBIKM (HAYAIBLHOTO YPOBHS)
9KCIIEPUMEHTAJILHOTO ONPE/EIICHNsI KHHEMAaTUYECKUX U
JUHAMUYECKHUX XapaKTePUCTUK MOCTYNATEIbHOIO U
BpAILIATENIBHOTO JBHKECHUMN

HNmeet HaBBIKM (HAYAIBLHOTO YPOBHS)
9KCIIEPUMEHTAIBLHOTO ONPEEIIEHNSI OCHOBHBIX
XapaKTEPUCTHUK MIEKTPHUUECKOTO X MArHUTHOI'O MOJIeH
NmeeT HaBBIKM (HAYaJIbHOTO YPOBHSI)
9KCIEPUMEHTAIBHOIO ONPEAEICHNs TapaMeTPOB
MEXaHUYECKUX KOJeOaTebHBIX CUCTEM

NmeeT HaBBbIKM (HAYaJIbHOTO YPOBHSI)
HKCHEPUMEHTAIBHOIO ONPEIEICHNUS KHHEMAaTHYECKUX U
JMHAMHYECKUX XapaKTEePUCTUK JIBUKEHUS YACTHI] B
CHJIOBBIX ITOJISIX

3HaeT OCHOBHbIE MATEMAaTUUYECKUE YPABHEHUS JUIS
OIMCaHMsI MEXaHUYECKOT0 JIBM)KEHUS: KHHEMAaTHUECKUE U
JMHAMUYECKHUE YPaBHEHUS OCTYNATEIbHOIO U
BpAILIATEIIBHOTO JBHKCHUN

3HaeT quddepeHnraIbHOe ypaBHEHHE TapMOHHUECKUX
KojeOaHui, ypaBHEHMsI OeryIiei u cTosiuei BOJIHBI,
BOJIHOBOE YPaBHEHUE

3HaeT MaTeMaTHYeCKUE YPaBHEHUS )i ONMCAHUS SBJICHUN
TEIJIONPOBOAHOCTH, AU(P(PY3UH U BA3ZKOCTH

Nwmeet HaBbIKM (HauaIbHOIO YPOBHS) 00pabOTKH, aHAIIN3A
U MHTEPIIPETUPOBAHMSI PE3YJIBTATOB DKCIIEPUMEHTA
Nwmeet HaBbIKM (HaUaIbHOTO YPOBHS) OMHMCAHUS ITpoliecca
UCTIBITAHUN/N3MEpEHN I

Nudopmanusg o popMuUpoBaHUU U KOHTPOJIE PE3YyIbTaTOB 00YUYEHHUS MIPEICTAaBICHA B
donze onenounsix cpeacts (Ilpunoxkenue 1).

3. pr}lOéMKOCTb AUCHHUIIJINHBI 1 BUA0B yqeﬁm,lx 3aHSATHI 0 TUCHUILJINHE

OO6mast  TPyHAOEMKOCTh

JTUCHUIUTMHBL  cocTaBisgeT 3  3au€THbix emuHunbl (108

akagemMuueckux 4aca). (1 sauemnas eounuya coomeemcemeyem 36 axademuseckum yacam)

Bunamu yueOHbIX 3aHATHI U pabOThl 00yYaromerocs rno JMCHUIUIMHE MOTYT SIBISTHCS

O6o3HaueHne Buzp! yueOHbIX 3aHATHH 1 paboTHI 00yUaromerocs
JI Jlexmmn
JIP JlabopatopHblie pabOTHI
113 [IpakTnueckre 3aHATHAL
Koll KoMnbroTepHBIi MpakTHKYM
KPII I'pynmoBsie 1 MHANBUAYaJIbHBIE KOHCYJIBTAIUH 110 KYPCOBBIM paboTaM (KypcOBBIM
MIPOEKTaM)
CP CamocTrosiTenpHas paboTa 00y4aromerocs B epHoJl TEOPETHYECKOTO 00yUeHHs
KoHTposth CamocrosTensHast paboTta 00yyaromerocs u KOHTaKTHAs pabota oOyuatorierocs ¢
IpenojaBaTesieM B IIEpUOJ] IPOMEXYTOIHOM aTTeCTalluu




Cmpykmypa Oucyuniumbsl:

®opma 00ydeHus — OuHas

KonuuecTBO 4acoB 10 BUaM yueOHBIX
o 3aHATHHA U paboThl 00yUaromerocs Dopmbl
HaumenoBanue paznena 3 4 TPOMEIKYTOHOH
Ne g = aTTecTanuu
JMCIUTUTAHBL 2 el en | BEE]| & 2. ’
O N = S g O = TEKYILEro KOHTPOJIS
S YCIIEBAEMOCTH
1 | Mexanuka 1 4 4 4
5 DIIEKTPUIECTBO U 1 4 4 4
MarHeTH3M
3awuma omyema no
3 | Konebauus u BOJIHEL 1 2 2 2 JIP (p.1-6.)
5 | BomHoBas onTrka 1 2 2 2 51 9 Konmponvnasn
DIIeMEHTBI KBAHTOBOM 1 paboma (p.1-6.)
4 . 1 2 4 2 Jlomawmnee 3adanue
aTOMHOH (u3nKn
(p.1-2.)
6 MonekynsipHast pu3MKa 1 1 2 i )
TEPMOMHAMHKA
HUroro: 16 | 16 | 16 - - | 51 9 3auem

4. Conep:kaHue JTUCHUILUINHBI, CTPYKTYPHPOBAHHOE 110 BUAAM y4eOHBIX 3aHATHI H

pa3aejiamMm

[Ipy mnpoBeneHUMM AayAUTOPHBIX YUYEOHBIX 3aHATHH IPEAYCMOTPEHO IPOBEACHUE
TEKYIIEro KOHTPOJIA YCIIEBAEMOCTH:
e B pamkax NpakTHUECKUX 3aHATHUI NMPETyCMOTPEHO BBIMOJIHEHHE 00Yy4aroLUIMMUCS

KOHTPOJILHOM paboThl;

e B pamkax maGopaTopHbIX pabOT mpeaycMOTpeHa 3aluTa OT4Y€Ta IO JIA0OpaTOPHBIM

pabortam.

4.1 Jlexyuu

®dopma 00ydeHHs — OUHasl.

HaunmenoBanue
No pazaena
JUCHUTUTUHBI

TeMa u conepxaHue JeKIUn

1 cemecmp

1. Mexanuka

1.1. Kunemaruka.

OO6m1as CTpyKTypa U 3a/1a4u Kypca (PU3HKH.

[Ipeamer mexanuku.. PuU3MUECKHUE MOJENM: MaTepualbHas TOYKa,
abcomoTHO TBepaoe Teno. COCTosHHUE Te B KJIACCUYECKOW MEXaHHUKE.
OcHoBHas 3a7aua MexaHUkU. OnucaHue MEXaHUYECKOTO ABUKEHUS
Ten. Buumbl MexaHWYecKOro JBIKCHHS. 3aKOH HE3aBUCHMOCTH
JBUKEHU. OCHOBHbIE KHHEMATHYECKHE XapaKTEPUCTUKH KPHUBOJIUHEHHOTO
ABWXKXCHUA: CKOPOCTL MU YCKOPCHUC. HOpMaJ'ILHOG N TaHI'¢HIIHUAJIBbHOC
YCKOpPEHUE. KunemaTtuka BpamaTeJIbHOI0 ABHXKCHHS. VYrioBas CKOpPOCTh U
YTJII0BO€ YCKOPCHHUC. CBs13b YTJIOBBIX KMHETUYCCKUX BCIIMYHUH C JIMHEMHBIMU.
ypaBHeHI/Ie KMHEMAaTUKHW BpallaTCIbHOr0 JABWKCHUA C IMOCTOSAHHBIM YIJIOBBIM
YCKOPEHHEM.

1.2. JlmHaMHUKa NOCTYNATEeJIbHOT0 IBHKEHHUS TBEPIOTO TeJia.
OcHoOBHBIEC CUJIBI B MexaHuke. WMHepiuanbHble cUCTeMBbl OoTcuera. llepBsiii
3akoH Hprorona. Bropoit 3akon HwrloToHa. Macca, umnyinbc. Tperuil 3akoH




Hrrorona. Pemenne OCHOBHOW 3aJayd MeEXaHUKH Ha OCHOBE 3aKOHOB
HreroTona.

1.3. JlmHaMuUKa BPaImaTeJIbLHOTO JABUKEHHUS.

MOMEHT MHEPLIMM MaTEPUAIBHOM TOYKH, CUCTEMBI MaTEPUAIbHBIX TOYEK,
tBEpaoro tena. Teopema I'rolirenca-Iteitnepa. MOMEHT CHIIbI OTHOCUTEJIBHO
TOYKM M OcH BpamieHus. OCHOBHOM 3aKOH JIMHAMKH BpaliaTelbHOTO
JIBWKEHHAA. MOMEHT MMIIyJbCa MATEpUATBHOW TOYKM M MOMEHT HMITYJIbCA
CHCTEMBI MaTEPHUAILHBIX TOYEK U TBEpOro Tesna. OCHOBHOM 3aKOH TUHAMUKHU
BpAIaTENBHOTO JBIKCHHS B HIMITYJIbCHOU (hopMme.

1.4. PaGora . 3aK0HBI COXpaHEHHSI.

3aKOH COXpaHEeHMs UMITYJIbCA. 3aKOH COXpaHEHHUSI MOMEHTa UMITYJIbCa.
Mexannueckasi pabora. KoHcepBaTHBHBIC 1 HEKOHCEPBATUBHBIC CHITHI.
DHeprus Tena Kak yHUBEpcallbHasg Mepa Bcex (opM JIBUYKEHUS U BUJIOB
B3auMojieiicTBusl. KuHermyeckas SHEprusi IMOCTYyNaTeJbHOTO U
BpalllaTeIbHOTO JBIKEHUS Tesl. Teopema 00 U3MEHEHUH KUHETHUECKON
sHeprun. [loTeHnuanpHas SHEprus Tel B MOJe KOHCEPBATUBHBIX CHIL.
CBs3pb  W3MEHEHUS  IOTCHIMAIBLHOW  DHEPruM ¢ paboroit
KOHCEPBATUBHBIX CHJI.

MexaHuueckass SHeprus Teja. 3aKOH COXPAaHEHUS MEXaHH4eCKOn
sHeprun. CBsi3b pabOThl HEKOHCEPBATUBHBIX CHUJI C HW3MEHEHUEM
MEXaHUYECKOIN SHEPTUU CHCTEMBI..

1.5. Craruka.

VYcnoBust paBHOBECUS MaTEpUAIbHON TOYKH U TBEPAOTO TEIIA,
MMEIOLIET0 HETIOABYKHYIO OCh BPallICHUsI. Y CIIOBHsI PaBHOBECHS
CBOOOJHOIO TBEPOTO Tea. IHBapuaHTHOCTh 3aKOHOB CTaTUKH
OTHOCHUTEJIBHO BBIOOpPA CHCTEM OTCUeTa.

1.6. MexaHuKa KUIKOCTEH U ra3os.

OcHOBBI TUAPO- U a3pocTaThKu. 3akoH [lackans. CxxkumaemMocThb
JKUJKocTel U ra3oB. OCHOBHOE ypaBHEHUE THAPOCTATHKH.
Pacnipenenenue naBieHus B MOKOSIIEHCS KUAKOCTH (Ta3e) B MOJE CUIIBI
TsokecTd. bapomerpuueckas hopmyna. 3akoH Apxumena. Y CIoBHs
YCTOMUYMBOTO M1aBanus Tesl. CTalMoHapHOE T€YEHUE KUAKOCTU. JIMHNM
Toka. TpyOku Toka. YpaBHenue bepuymu. Bsi3kocTh )KUIKOCTH.
VYpaBuenue HaBbe-CTokca. TeueHne BA3KON )KUAKOCTH MEXY IBYMSI
napauieIbHBIMU TUIOCKOCTAMH. TeueHne BsI3KOU KUIKOCTH 0 Tpyoe.
®opmyna [lyaseitns. JlamunapHoe u TypOysaeHTHOE TeueHue. Yucio
Peitnonbaca.

DIIEKTPUYECTBO
Y MarHeTu3M

2.1. DaekTpocTaTHKa.

['paBuTanIMOHHASA U AJIEKTPOMArHUTHAS MPUPOA CUJI B KIIACCUYECKOM
¢du3uKe. DIEKTPOCTaTHUECKOE B3aUMOIeHCTBHE. DIEKTPUUECKHIMA 3apsi ],
ero coiictBa. 3akoH Kymona.

DNEKTPOCTaTUYECKOE MOJIE, €0 XapaKTEPUCTUKH: HANIPSKEHHOCTD,
AIIEKTPUYECKOE CMelleHne, noTenuuai. [IpuHnun cynepnosunuu
AIIEKTpOCTaTHYECKUX nosiel. IIoTok BeKTopa HapsKEHHOCTH
anekTpocrarndeckoro nojis. Teopema OcTtporpaackoro —Iaycca.
PabGota mno mepeHeceHHIO 3apsga B DJIEKTPOCTATHUECKOM  IOJIE.
Pasnocts MOTEHIIAAJIOB. CBs3pb HaIPsHKEHHOCTU 5
AIIEKTPOCTATUYECKOTO IO C IOTEHIMAJIOM. DNeKTpUUECKU
KOHJIEHCATOp. OJIEKTPOEMKOCTh KOHIEHCATOPOB. JEKTPOEMKOCTh
IJIOCKOI'O KOHACHCATOPA. 3Hepr1/151 QJICKTPOCTATUYCCKOTO I1OJIA.

2.2. MaruuTHoe moJie




MaruutHo€e B3aUMOJIEHCTBHUE.

MaruutHoe 1OJIe, €ro XapaKTEepPUCTHKU: BEKTOPbl HMHAYKIMH U
HANpPsDKEHHOCTH. MarHuTHOE 10J1€ MPOBOJHUKOB ¢ TOKOM (3akoH buo-
Casapa-Jlamnaca). Uuaykuust MarHuTHOTO TOJS MPSIMOTO IIPOBOJAHUKA
C TOKOM, ABWXymierocs 3apsaa. Cuia Awmmepa. Pamka ¢ Tokom B
MarHuTHOM nosie Cuna JlopeHua. /[BuykeHHe 3apsyKEHHBIX YacTHI] B
MarHMTHOM IOJI€.

[ToTok BekTOpa MarHUTHOM WMHAYKIHMHU. PaboTa MarHUTHOro MOJS MO
[IEPEMELIEHUIO IIPOBOJIHUKOB € IIOCTOSIHHBIM TOKOM.

Teopema 0 IUPKYJIALMH BEKTOPa HANPSHKEHHOCTH MAarHUTHOIO TOJIA.
HanpspkeHHOCTh MArHUTHOTO 0JIsL COJIEHOU 1.

2.3. DJIeKTpOMarHeTu3M.

SIBiieHnEe SIEKTPOMArHUTHOM HHAYKIMSA. MaruuTHBIA MOTOK. 3aKOH
JNEKTPOMAarHUTHOM  uHAaykuuu — @Papaneda.  [Ipasmwiio  Jlenna.
DneKTpoMarHuTHas UHAYKLUS B 3aMKHYTOM MIPOBOJTHUKE.
OJIeKTpOMarHuTHasE MHIYKUUAS B TPOBOJHMKE, JABUXKYIIEMCS B
MarHUTHOM ToJie. SIBjeHne caMOMHAYKIUU. HAYKTUBHOCTD. DHEpPrus
MarHuTHOTO 110Ji1. OCHOBHBIE TMOJIOKEHHUSI TEOPUHU IJIEKTPOMArHUTHOTO
nost MakcBemia. DJeKTpoMarHuTHas BoJIHA. OTHOCHTENBHOCTh H
€MHCTBO MAarHUTHBIX M SJICKTPUUYCCKUX TTOJICH.

Konebanusa u
BOJIHBI

3.1. Kosie6anus.

Konebarenbubie mpormecchl. ['apmMoHMueckoe KolebaHHE U €ro
ypaBHEHHE. XapaKTEPUCTUKU FapMOHUYECKOI0 KOJeOaHus: CMEIEHuE,
aMIUIMUTYy/a, TEpUOoJ, dYacToTa, ¢a3a, UUKIWYECKas 4YacToTa.
Kunemarnka rapMOHMYECKMX MEXaHMYECKUX KOJIeOaHWM: CKOpPOCTh U
yckopeHue. JluHamMuKa TapMOHUYECKHMX MEXaHMYECKHX KOoJIeOaHHi:
mubdepeHIMaTbHOE  ypaBHEHME  TapMOHMYECKMX  KojeOaHuH,
KBa3uymnpyrasi cuia. [lpyXuHHbBIA, MaTeMaTHYeCKUd H (PU3NUECKHIt
MasTHUKU. [lpuBeneHHass ajiMHa (QU3NYECKOTO0 MasTHUKA. ODHEPrus
rapMOHMYECKOro ocuuuiaTopa. ClokeHne [ByX TIapMOHHYECKUX
Koje0aHuN ¢ OJUHAKOBBIMU YaCTOTaMM, HANpPABICHHBIX BJOJb OJHOMN
npsaMoil.  AMIuMTyna M (asa  pe3yabTHPYIOLIEro  KojebaHus.
3aBUCHUMOCTh aMIUIUTY bl PE3YJIbTUPYIOLIEro KoueOaHusi OT aMIUIUTY]L
¥ Pa3HOCTU HaYaNIbHBIX (ha3 CKIAJBIBAIOIINXCS KOIEOAHUN.
DneKTpOMarHuTHbIE KoJieOaHus B K0JieOaTeTbHOM KOHTYpE.

Enunplii moaxon K ONUCaHWIO KOJeOaHWW pPa3NUYHOM TMPHPOIBI.
XapakTepuCTUKH KojeOaHus: aMIUIMTYJHbIE 3HAuU€HUs CHJIbI TOKa,
HaIpsDKEHUS U 3apsjia Ha TUIACTUHAX KOHAEHcaTopa, NEepHoJl U 4acToTa
koneOanuii. I[IpeoOpa3oBaHus oSHepruM TpuU  KoJeOaHMSIX B
KoJIe0aTeIbHOM KOHTYDE.

3aryxatomue KoJjiebaHus, kKodpuimeHT 3aTyxaHus. BwIHYyXICHHBIC
KosiebaHusl. SIBieHue pe3oHaHca.

3.2. Boansbl.

Mexannueckue (yIpyrue) BOJHBI.

Knaccudukanus BosH: monepevyHble U MPoJI0JIbHBIE BOJIHBI.

@DpoHT BOIHBI, K1accudUKaIys BOJIH 1Mo ¢popme GpoHTa.
XapakTepUCTUKH BOJH: CKOPOCTh BOJIH, JJINHA BOJIHBI, BOJIHOBOE
4uCII0. YpaBHEHHUE IIIOCKOM Oeryieil BOIHBI.

DHepreTuyeckue XapakTepUCTUKU BOJIH: 00beMHas TNIOTHOCTh
SHEPIUH, MOTOK YHEPTUH, FIOTHOCTh MMOTOKA YHEPTUH, UHTEHCUBHOCTh
BOJIH.




3.3. Ctosiune BOJIHBI

Wutepdepenmus BomH. KorepentHeie BomHBL. OOpazoBaHWE CTOSYCH
BOJIHBI — MpUMEp HMHTEP(EPEHIIMU BOJIH. YpaBHEHHE CTOSYEH BOJIHBL
AmMmintyna crtosyed BoOJHBL. KoopAauHaTel y370B W IYYHOCTEH CTOSYEH
BonHbl. [IpeBpamienne sHepruu B crosyeil BoiHe. OOpa3oBaHHe CTOsUEH
BOJIHBI B CILIOIIHOM OorpaHuueHHoi# cpenie. CoOCTBEHHBIE YaCTOTHI KONCOaHNUH
B OTPaHUYEHHBIX Cpeaax.

3.4. DJIeKTPOMArHUTHAsS BOJIHA.

OJEeKTpOMarHUTHAs BOJIHA U €€ CBOMCTBA. XapaKTePUCTUKU: JJIMHA
BOJIHBI B BAKyyMe€ U B Pa3JINYHbIX CPEAax, MOKa3aTelb IPEJIOMIICHUS,
MONIEPEYHOCTh, (a3wl kojebanuit E u H.

ITnoTHOCTH OTOKA 3HEpruu (BekTop YMosa- [loitHTHHTA).

[Ikaa 351eKTpOMarHUTHBIX BOJIH.

Bomnosas
OIITHUKA

4.1. MutepdepeHuus cBeTa

KorepenTasie BosHbl. CIOCOOBI OCYIIECTBICHHUS UHTEP(EPEHIIUH: OTIBIT
IOmnra, 3epkana @penens, ounpuzma Openens. Onruyeckast pa3HOCTh X0Ja H
ee CBA3b C pa3HOCTHIO (pa3 AByX KosieOaHui. AMIUTUTYAA PE3yIbTHPYIOLIETO
KosieOaHus MpU MHTEPPEPEHIMH TyX BOJIH. Y CIIOBUE HAOIOICHUS
UHTEePPEPEHIIMOHHBIX MAKCUMYMOB 1 MUHUMYMOB. Pacuer
UHTEPPEPEHLIMOHHON KapTHHBI OT ABYX KOT€PEHTHBIX HCTOUYHHUKOB. [llnpuna
uHTEepPepeHInOHHON mosockl. IHTepdepeHLus cBeTa B TOHKUX IUICHKaX.
[Tonockl paBHOrO HakioHa. [lonockl paBHO# TONmMHEL. [I[puMeHeHne
nHTep(EepEeHIINN.

4.2. Indpakuus cBeTa

[Mpunnun INolirenca-OpeHens u o0bsIcHEHHE TUPPAKIIUT HA €TO OCHOBE.
Merona 300 @penens. Jloka3zaTenbCTBO NPSIMOIUHEHHOCTH PACIIPOCTPAHEHUS
ceeta. [{udpaxmus OpeHens Ha KPYTIIOM OTBEPCTHH U KPYTIIOH mperpaie.
Hdudpaxuust OpayHrodepa Ha OAHOH 1T U Ha AU(PAKIUOHHON pElIeTKe.
Judpaxuronnsrii cnektp. [ToHsTHe 0 ronorpaguueckoM MeTo/ie MOTYICHUS H
BOCCTaHOBJICHUS H300paKeHUI.

OneMEeHTLI
KBaHTOBOM U
aTOMHOM
¢buzukn

5. 1. KBanToBble cBoiicTBa cBeTa. TemioBoe U3IydeHmue.

DHepreTH4ecKre XapakTepPUCTUKU TEIUIOBOTO M3JTy4eHHsl. AGCOIIOTHO YepHOE
teno. 3akoH Kupxroda. 3aBUCMMOCTD CHIEKTPaIbHOM IIIOTHOCTH
SHEPreTUYECKOW CBETUMOCTH a0COIOTHO YEPHOTO TEJIa OT TEMIIEPaTypPhI U
JutnHBL BoJHBL. 3akoH Credana-bonbimana. [lepBeblii u BTopoii 3akoHbl Buna
Ut TersioBoro uanydeHus. @opmyna Penes-JxuHca 1 ee HECOOTBETCTBUE
CIIEKTPY TEILIOBOro u3inyueHus. I'unoresa [Inanka. @opmyna [Tnanka pis
CHEKTPAIILHON TUIOTHOCTH SHEPTeTUYECKONW CBETUMOCTH a0COIIOTHO YEPHOTO
TeJa ¥ €€ COOTBETCTBHUE ONBITHBIM 3aKOHAM TEIJIOBOTO U3ITY4EHHUSL.
KopmyckynsipHO-BOTHOBOH Jyann3M CBeETa.

5.2. KBanToBble cBoiicTBa cBeTa. @oTo3ddext

Buemnuit GotosnexTpuueckuii 3 pexT. DnekTpudeckas cxema ero
HabmoneHus. BonprammnepHas xapakteprucTika poTroroka. ONbITHbIE 3aKOHBI
BHeIHero ¢potodddexra — 3akoHbI CTONeToBa. PDOTOTOK HACHIIICHUS.
3anep:kuBatoniee Harpsokenne. Kpacnas rpanuna ¢orospdexra. YpaBHeHne
OuiHmreitHa Uit Gotodaddexra. OObsICHEHNE ONBITHBIX 3aKOHOMEPHOCTEH
¢doro3ddexTa Ha OCHOBE KBAHTOBBIX NpeAcTaBiieHHi 0 cBeTe DOTOHBI U UX
XapaKTePUCTUKH.

KopryckyisipHO-BOJIHOBAs IPUPOJIa CBETA.




5.3. DneMeHTHI aTOMHOH QU3NKH

DKcIepuMEHTaNbHBIE TaHHBIE O CTPYKTYpE aToMa.

JluneituaTast cTpykTypa crektpa aroma. @opmyna bansmepa-Pundepra.

OmeiT Pesepdopaa o paccesauto anbda-dactuil. Sapo atoma. [Imanerapras
momens  aroma. lloctymatet  bopa.  OOBsicHEHHME  CHEKTPAIbHBIX
3aKOHOMEPHOCTEH U3IY4YEHHUs aTOMa BOAOPOJIa M BOAOPOIONON00HBIX aTOMOB
Ha ero OCHOBE.

Henocratku moaenu aroma bopa.

BonHoBeie cBoiicTBa yactuil. Bonna ne bpoitns.

KBanToBO-MexaHWYeCKasi MOJENb CTPOCHUSI aToMa.

MonekyinspHas
6. | ¢dusuka u
TEPMOJMHAMHUKA

6.1.MosieKyJIAPHO-KMHETHYECKAs TEOPHUsl CTPOEHH BelllecTBa

MeToap! onHCcaHusl COCTOSAHUS CUCTEMbl MHOTUX YacTHL. JMHAMUYECKH,
CTaTUCTUYECKUM U TEPMOJTUHAMUYECKUN METO/IbI ONTUCAHNS COCTOSTHUS U
MOBE/ICHUS CUCTEM MHOTHX YacCTHII.

MonekynspHO-KUHETUYECKAs TEOPHS.

MosnexkynspHO-KHHETUYECKHE TIPEACTAaBICHHS O CTPOSHUH BEIllECTBa.
B3aumopeiictBus Mosiekyn. Moaenu peajlbHOro ra3a — UAcaibHbId Ia3 U ras
Ban-nep-Baanbca. ['a30Bbie 3ak0HBl. PaBHOBECHBIE U HEPAaBHOBECHBIE
nporiecchl B razax. ['paduueckoe nzo0pakeHue mporeccoB. Y paBHEHHE
COCTOSIHMSI HII€aNbHOTO ra3za. Y paBHeHue Menaeneena-Kinaneiipona..
OCHOBHOE YpaBHEHUE MOJIEKYJISIPHO-KMHETUYECKON Teopuu. CBsI3b cpenHen
KMHETUYECKON YHEPTHH MOJICKYJ C a0CONIIOTHOH Temmeparypoii. Teopema o
pacrpeeieHIH SHEPIHUHA MOJIEKYI M0 CTETIEHsIM CBOOO/IBI.

6.2. 3aKOHBI TEPMOAMHAMUKH.

BHyTpeHHss dHEeprus HACAIbHOTO U PEATIBHOTO ra30B

U criocoObl ee n3MeHeHus. Bujpl TernoooMeHa.

[lepBbIil 3aKOH TEPMOJMHAMUKH KaK YacTHBIA CIy4yall 3aKOHA COXpPaHEHUSA
sHepruu. Pabora rasza, uW3MEHEHHWE BHYTPEHHEH OJHEPruM, yIelnbHas W
MOJISIpHas TEIUIOEMKOCTH. YpaBHeHHWe Maiiepa . AamabaTHBIA TIpoliecc.
VpaBuenne Ilyaccona. Kmaccuueckas Teopusi TEIIOEMKOCTH. PacxoxkaeHue
KJIACCHYECKOM TEOPHH TEINTIOEMKOCTH T'a30B € dKCIIepUMEHTOM. [lepBblil 3aKOH
TEPMOJAMHAMHUKH JJI U30TPOLIECCOB.

OO0paTuMbIii 1 HEOOpaTUMBIE MPOLIECChI. BTOPOIi 3aKOH TepMOIUHAMKKH.
OHnTponus. I3MeHeHne 3HTponuu npH n3zonpoueccax. Heobpatumocts
MEXaHUYECKHUX, TEIJIOBBIX, JJIEKTPOMarHUTHBIX Mpoueccos. [lopsnok n
OecIops/IOK M HampaBlieHHE peaIbHBIX MTPOIecCOB B pupoie. Kpyrossie
nporecchl. [IpuHIUT AeHCTBHS TETUIOBBIX MAIIUH, KOI(PQUIIMEHT MOJIE3HOTO
JercTBus TerioBoi Maruabl. [ukin KapHo v ko3¢ GuiieHT nojae3Horo
JeicTBUA IpH 3ToM 1ukie. Teopema Kapho..

6.3. DnnemeHTHI pU3NUECKON KHHETHKH.

PaBHOBeCHbBIE I HEPABHOBECHBIE COCTOSIHHSI CUCTEMBI.

[poneccrl neperoca (TEIUIONPOBOIHOCTD, M dy3usi, BI3KOCTH), YCIOBHS UX
BO3HMKHOBEHHS M UX XapaKTEPUCTUKU: MOTOK, TNIOTHOCTH [IOTOKA, IPaJIUEHT.
OMIMpUYECKUe YpaBHEHHUs sBIEHUN nepeHoca:- Puka, Herorona, Dypse.
Koaddummentsr nepenoca. BwiBonm ¢opmyn kodhOHUIMEHTOB TMepeHoca B
razax Ha OCHOBE MOJIECKYJIIPHO-KMHETUYECKUX IpeacrasiieHud. HUx
3aBHCUMOCTbD OT AABJICHUS M TEMIIEPATYPHI.

4.2 Jlabopamopmwvie pabomoi
®dopma 00ydeHHs — OUHasl.

Haumenoanue .
No Tema u conmeprkanue 1a00paTopHOM pabOTHI
pasnena TUCIUTILUTHHBI
1. Mexannka H3yyenue 0cHOBHBIX 3AKOHO8 OUHAMUKU NOCHMYNAMENbHO20 U

8PAUAMENLHO20 OBUINCEHUTI HA MEXAHUYECKUX MOOEJISX.
«OrnpeneneHue cpelHed CHUIIbl CONPOTUBIIEHUS I'PyHTa Ha MOJEIU




KOTIpay.
«/3y4eHne MoCTynaTeIpbHOrO U BPaIaTelIbHOTO IBYKCHUS T U
oTpeJieIeHue MOMEHTa HHEPLUHU MojieH MasiTHIKa O6epoexa”
«OrmpeziesieHrie MOMEHTa MHEPIMA MaxOBOI'0 Kojieca Ha OCHOBE
3aKOHA COXPAHCHHS YHEPTUI.

«Heympyroe coynapeHue MasiTHUKOBY.

DNEeKTPUYECTBO U
MarHeTH3M

H3zyuenue OCHOBHBIX — XAPAKMEPUCMUK
MASHUMHO20 NOJIeU.

«M3ydeHue IBUKEHHS SJIEKTPOHOB B AJIEKTPUYECKOM U MATHUTHOM
MOJISIX M OTIPEJICNICHUE YACITBHOTO 3apsja 3JIEKTPOHA METOJAO0M
MarHeTpoHay.

«OmnpeneneHue yaeapHOTO COMPOTUBIICHUS MPOBOAHUKAY.
«/3y4eHre MarHUTHOTO TIOJSI COJICHOWJA C TIOMOIIBIO JaTYMKa
Xomnay.

JIeEKmpudecKkoco u

Konebanus u BoaHbI

H3yuenue nepuoouyecKux
KONIeOamenbHblX — CUCEeMAX.
MEXaHUYeCKUx 60H .
«OrnpeneneHue CKOpoCTH 3ByKa B BO3AYXE).

«OmnpeneneHne yCKOPEHUs: CBOOOTHOTO MACHHUS C TIOMOIIBIO
000pPOTHOTO MasiTHUKAY.

«M3yueHue sBJIeHUs PE30HAHCA B KOJIEOATEIbHOM KOHTYpE»

npoyeccos 6 MeXAHUYEeCKUxX
H3yqeﬂue B0JIHOBbIX ceolicme

BonnoBas onTuka

H3yuenue 60aHOBbIX CBOUCME  INEKMPOMASHUMHO0 — ULYYCHUS!
unmepgepenyus u oupparxyus céema.

«OmnpeneneHue JUIMHBI CBETOBOM BOJIHBI ITPU TIOMOIIU
nu(paKIUMOHHON PEIIETKI

DneMeHThl KBAaHTOBOK
U aTOMHOM (pu3uku

H3yuenue 0sudiceHus 3apadceHHbIX 4acmuy 6 CUN0BbIX NOJIAX.
«IKcrepuMeHTalibHas MpoBepka 3akoHa Ctedana-boabiiManay.
« M3yuenue BHenrHero potodddexrar.

«M3ydeHue cekTpa aroma BOJOPOay.

MounekynspHas
¢uzuka.
TepMmoauHamuka

H3zyuenue 3axonos mepmoounamuxu. M3yuenuii saeieHuti nepeHoca 8
HCUOKOCMAX U 2A3AX

«OrnpeneneHue nokaszaremns aquadaTbl BO3IyXay.

«OmnpeneneHue U3MEHEHUs YHTPOIIUU TBEPAOIO Teld IPH €ro
HarpeBaHUU U IUIABICHUM.

«M3yyeHne BA3KOCTM Ta30B W JKWAKocTed.  OmperneneHue
ko3¢ duLIreHTa BI3KOCTH BO3AYXa».
«Omnpenenenne  kod(pduimeHTta  TEMJIOMPOBOJHOCTH  BO3IyXa

METOJ0OM HaneTOfI HUTW).

«OHpCI[eJ'ICHI/IC BA3KOCTH ) KUAKOCTH METOJJ0M Crokcay.

4.3 [Ipakxmuueckue 3ansamusi

®dopma 00ydeHHs — OUHasl.

HaunmenoBanue
Ne Tema u coneprkaHue 3aHAThs
paszaena IUCHUILTUHBL
1 MexaHunka Kunemamuxa

Kunemaruka NOCTYyNaTCJIbHOI0 JABUKCHHUA MaTepHaHBHOﬁ TOYKHN H
BpamaTCJIbHOI0 ABMXCHUS a0COJIFOTHO TBEPAOro TCja.




JHunamuka
JlnHaMuKa MOCTYyNaTEeIbHOTO U BPAIaTeIbHOTO JIBH)KCHUM.

3axonwi COXpAaHeHU:
3aKOHEI COXpPaHCHUS UMITYJIbCA, MOMCHTA UMITYJIbCA U SHCPIUH.

Cmamuka.
/IBa ycioBust paBHOBECHS CBOOOIHOTO TBEpAOro Tena. Onpenenenue
IIEHTPa MAcC CUCTEMBI U Tella.

SHGKTpI/I‘IeCTBO nu
Mar"Hc€Tusm

Inekmpocmamuka
DJIEKTPOCTATUYECKOE TI0JIE W €ro Xapaktepuctuku. [IpuHuun
CYNEPHO3UINHI. DHEPIUsl AIEKTPOCTATUYECKOTO TOJISL.

Macnummnoe none
MaruutHo€e 1moJie MPOBOJHUKOB ¢ TOKOM. 3akoH Ammepa. Cuia
Jlopenua.

InexmpomazHumusm.
DneKTpOMarHuTHas WHIYKIUS. CaMonHayKIUS. OHeprus
MarHUTHOTI'O MOJIS.

Kosnebauus v BOJIHBI

Konebanus

YpaBHeHHE KOJIEOaHUIA.

OnpeneneHne COOCTBEHHOM 4YacTOThl KOJE€OAHUM  pa3IM4HbBIX
CUCTEM.

Boanwi
VYpaBHenust Oerymieid M CTOsiYEH BOJIHBI. Crosuune BOJIHLI B
OTPaHMYEHHBIX Cpefax: CTpyHax, TpyOax.

BonxoBast ontrka

Hnmepghepenyus 6onn
Wntepdepennyst cBeta OT JIBYX KOIEPEHTHBIX HCTOYHHUKOB.
WuTepdepeHium cBeTa Ha TOHKOM IJICHKE.

Jugparxyus éonn
Hudpaxius OpeHens Ha KPYTJIOM OTBEPCTHH U HA KPYTIIOH

nperpaze. Judpakmus @paynrodepa Ha menu 1 1UPpakimoOHHON
perlieTkKe.

11eMEeHTHI KBAHTOBOH
Y aTOMHOW (U3UKH

Keanmosas npupooa usnyuenus
3aKoHbI TETI0BOro u3nydeHus. @oTornekTpudeckuit 3pQexr.

Cmpoenue amoma
Atom bopa.

MounexynsipHas
¢usnka u
TepMOANHAMHUKA

Monexynapnas guszuxa
I"a30BbI€ 3aKOHBI. Y pABHEHUE COCTOSHUA UICAIBHOTO rasa.

Monexynapnas gusuxa u mepmoouHamura
IlepBbIil 1 BTOPOM 3aKOHBI TEPMOJAMHAMUKH. TEIIOBBIE MAIIUHBI.

Duzuueckas KUHeMuKa
SIBnenne nepeHoca B razax. 3akonsl @uka, HeroTona, dypre.

4.4 KomnviomepHvle npakmuxymol
He npenycMoTpeHo yueOHBIM IIIaHOM.

4.5 I'pynnosvie u uHOUBUOYaIbHbIE KOHCYIbMAYUU NO KYPCOBLIM pabomam (Kypcoeuim

npoexkmam)

He npenycMoTpeHo yueOHBIM IITaHOM.

4.6 CamocmosmenvHas paboma o0y4arue2ocs 8 nepuod meopemuiecko2o ooyyeHus




CamocrosTenbHas paboTa 00yJaromerocsi B Mepuo TEOPETHUECKOro 00ydeHHs BKIIOYAET B
ceOst:

® CaMOCTOSTENIbHYIO MOATOTOBKY K y4eOHBIM 3aHATUSAM, BKJIIOYas MOJIrOTOBKY K
ayAUTOPHBIM (hOpMaM TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH;

®  BbIIIOJHEHUE JIOMAILIHETO 3aJaHMs;

®  CaMOCTOSTENbHYIO IOATOTOBKY K IPOMEKYTOYHOM aTTECTalUU.

B Tabnuie ykazaHbl TEMBI IS CAMOCTOSTEIILHOTO U3y4eHUsT 00yJatoIuMCsl.
dopma 00ydeHHs — OyHasl.

e HaumenoBanue paznena

JMCIATLTAHDI TeMmsl AJ11 CaMOCTOATCIIbHOI'O U3YUCHU

1 Mexanuka 1. Kunemaruka.

2./IlnHaMKKa NOCTYNaTENbHOTO IBM>KEHHS TBEPIOTO TEA.
3. JluHaMuKa BpamaTeabHOro IBUKEHHUS.

4. Pabora. 3aKOHBI COXpaHCHHS.

5. CraTuka.

6. MexaHuKa JXKUJIKOCTEH 1 ra3os.

|

2 | DIeKTpU4eCTBO U MATHETU3M . DIIEKTPOCTaTHKA.
. MarguTHoe noJie

. 9HeKTp0MarHeTI/I3M.

wWw N

. Konebanus.

. BonHbI.

. CTosturie BOJIHEI

. DIIEKTpOMarHuTHasl BOJIHA.

3 Komnebauus n BOJIHBI

B WwDN

-

4 BonHoBas onTrka . UnTepdepennus ceta

2. lndpaxumst cBeTa

|

5 OCHOBBI KBaHTOBOW U . KBanToBBIE CBOICTBA cBETA. TEMIoBOE U3ITyUEHHUE.
ATOMHOM PU3MKH 2. KBanToBbIe cBOMicTBa cBeTa. DoTO3(hdeKT
3. DieMeHTHl aTOMHOH (pHU3HKH

6 MonekynsipHas hpusmka u 1. MonexyJIIpHO-KMHETHYECKAsl TEOPUS CTPOCHUS BEIIECTBA
TepMOIMHAMHKA 2. 3aKOHBI TEPMOJIMHAMUKH.
3. DneMeHTh! PU3NIECKON KMHETHKH.

4.7 Camocmosmenvras paboma ob6yyarOwe2ocss u KOHMaKmuas paboma ooyuanue2ocs ¢
npenooagamenem 8 Nepuood NPOMeNCYmoyHou ammecmayuu

Pabora oOyuatomierocs B MepHOJ MPOMEKYTOUHOM aTTeCTallMM BKJIIOYaeT B cels
MOJArOTOBKY K (opmMaM MpPOMEKYTOUHOM arTecTaluu (3a4eTy) a TakXKe MPOMEXYTOUHYIO
aTTeCTalHUIO.

5. OIIeHO‘IHble MaTepuaJibl MO AUCHUILIMHE

@DOHJ OLIEHOYHBIX CPEICTB MO aucHuIuiiHe npuBenéH B Ilpunmokenuu 1 k pabodeit
MporpaMme AUCHUTIIHHBI.



OrnieHOUHBIE CPEACTBA JIsl MPOBEICHUS TPOMEXKYTOUYHOM aTTECTAIMK, a TAK)KE TEKYILETO
KOHTPOJISI 10 JUCHUIUIMHE XpaHsaTcs Ha Kadeape (CTPYKTYpHOM — MOJApa3JesieHUN),
OTBETCTBEHHOM 3a MpernojaBaHue JaHHOW JUCIMIUIMHBI.

6. Y4eOHO-MeTOAHYECKOE U MAaTePHATbHO-TEXHUYECKOe o0ecrevyeHne THCIMTIIUHBI

OcHOBHbIE TPUHIUIBI OCYIIECTBICHUS y4eOHONH pPabOTHl OOYy4arOIIMXCS H3JI0KEHBI B
JIOKQJIbHBIX HOPMATHUBHBIX aKTaX, OMPEICIISIONIUX MOPSAIOK OPraHU3aIMH KOHTAKTHOW pabOThI U
MOPSAOK  CaMOCTOATENbHOM paboTel  oOydaromuxcs. Opranuzanus y4eOHOMl  paboThI
00yJarOIIUXCs HA ayTUTOPHBIX YUCOHBIX 3aHATHIIX OCYIIECTBISETCS B COOTBETCTBHH C 11. 3.

6.1 Ilepeuens yuebHvIx u30anull U y4eOHO-MEeMOOULEeCKUX MAMEPUANO8 0Jisl OCBOCHUS.
OUCYUNTUHBL

JU1s OCBOEHUS TUCHMILIMHBI OOy4arolIMiCs MOXKET UCIOJb30BaTh ydeOHbIE M3/1aHUS U
y4eOHO-METOIUYECKHUE MaTepHallbl, UMEIONINECs B HAyYHO-TEXHHYECKOH OMOIMOTEeKe W/HMIN
pasMelEHHbIE B DJIEKTPOHHBIX OMOIMOTEUHBIX CUCTEMAX.

AKTyallbHBI TI€peueHb Y4YE€OHBIX W3JaHUH M Y4eOHO-METOAMYECKUX MaTepuasoB
npezcrasieH B [Ipunoxennn 2 x pabodei mporpaMme AUCLHUIUINHBL.

6.211epeuensv npogheccuonanvrvix 6a3 OAHHBIX U UHDOPMAYUOHHBIX CNPABOYUHBIX CUCTEM
[Ipu ocymecTBieHNH 00pa30BATENBHOTO MpolEcca MO IAUCHUIUIMHE HCIOIB3YIOTCS
npodeccuoHanbHble 0a3bl JAHHBIX M WH(POPMALMOHHBIX CIPABOYHBIX CHUCTEM, IEPCUCHb
KOTOPBIX yka3aH B [Ipuioxxenuu 3 k pabodeii mporpaMMe JUCIHUILTHHBL.

6.3 Ilepeuenv mamepuanbHO-MEXHULECKO20, NPOSPAMMHO20 0becneuenuss O0C80eHUs.
OUCYUNTUHDBL
Y4eOHble 3aHATUS 1O JUCHUIUIMHE TPOBOIATCS B TMOMEIIEHUSNX, OCHAIIEHHBIX
COOTBETCTBYIOIIUM 000pPYI0BaHUEM U TIPOTPAMMHBIM 00ECIICUCHHEM.
[lepeuens MaTepUaIbHO-TEXHUUYECKOTO U MPOTPAMMHOTO OOECTICUeHUsT TUCITUIINHBI
npuBeeH B [Ipunoxkennu 4 k pabodeid mporpaMMe JUCIHILTAHBL.



[Tpunoxenue 1 xk paboueii mporpamme

®OHJ ONEHOYHBIX CPEJACTB

1. Onucanue noka3areJjiei u KPUTEPUEB OICHUBAHUA ROMHeTeHHHﬁ, OIMHUCaHUuE
IIKAaJI OHCHUBAHUA

OuenuBanue QOPMUPOBAHUS KOMIIETEHLUH MPOU3ZBOJUTCS Ha OCHOBE IOKa3aTenei
OLICHMBAHMSI, YKa3aHHBIX B 11.2. paboueil nporpammsl U B 11.1.1 ®OC.
CBs13b KOMIIETEHITMI U TIOKa3aTesIel OllCHMBAHUS TPUBECHA B 1.2 pabodeit mporpaMMEl.

1.1. Onucanue popmuposanus u KOHMpo.Ia nokazamenel OYeHUBAHUs.

OneHuBaHue YpOBHSA OCBOCHMS OOydYarOUIMMCS KOMIIETEHLMH OCYIIECTBISIETCS C
MOMOIIBI0 JOPM TPOMEKYTOYHON aTTECTAIMH U TEKYIIero KOHTPOJs. @OpMbI IPOMEKYTOUHOU
aTTecTallud ¥ TEKYLIEro KOHTPOJSA YCIIEBAEMOCTH IO AMCLHUILIIMHE, C IOMOIIBI KOTOPBIX
POM3BOIUTCS OIICHWBAHKE, YKa3aHbl B Y4€OHOM IIaHe U B 11.3 paboueii mporpamMmebl.

B rabmuue npuBeneHa uHGopManus o (GOPMHUPOBAHUM PE3yJIbTaTOB OOyuYeHHs IO
JUCLHUIIIMHE pa3JelamMy JUCLHUIUIMHBL, a TaKXKe O KOHTPOJE IIOKa3aTeled OLEHUBaHUSA
KOMIIETeHIIUH (hopMaMU OLIEHUBAHMSL.

HaunmenoBaHue mokasarens OlleHUBaHUS Homepa ®dopmer ouleHnBanus (Hopmbl
(pe3ynbrata 00y4eHHs O pasznenoB IIPOMEXYTOYHOU aTTECTAIIHH,
JVCIIUTUTAHE) JUCHUIUIMHBL | TEKYIIEr0 KOHTPOJISl YCIIEBAEMOCTH)

3HaeT MeXaHNYECKUE IIPOLIECCHI U SIBIICHUS 3awuma omuéma no JIP;
1 Koumponvnas paboma (p1-6.)
HHomawmnee 3aoanue (p.1-2.)
3auem
3HaeT dreKTpUUeCcCKre U MarHUTHBIE ITPOLIECCHI 3awuma omuéma no JIP;
U SIBJIEHUS 2 Koumponvnas paboma (p1-6.)
HHomawmnee 3aoanue (p.1-2.)
3auem
3HAaeT TEIUIOBEIE IPOLICCCHI U SIBJICHUS Sawuma omuéma no JIP;
5 Koumponvnas paboma (p1-6.)
3auem
3uaer kose0daTelbHbIE U BOJIHOBLIE IIPOLECCHI 3awuma omuéma no JIP;
WSIBIICHUS 3 Koumponvnas paboma (p1-6.)
3auem
3Haer CTPOCHHE aTOMOB 1 MOJICKYJI Sawuma omuéma no JIP;
5 Koumponvnas paboma (p1-6.)
3auem
3Haet knaccudukanuio GUINUECKUX SBICHUH U 3awuma omuéma no JIP;
KIacCupUKannio (QU3MYECKUX  BEJIUYHH  I10 Koumponvnas paboma (p1-6.)
BUIaM SIBJIICHUH 1 Homawmnee 3aoanue (p.1-2.)
3auem;

HNmeer HaBbIKH (HAYaJbLHOIO  YPOBHSH)
BBIABJICHUS U KiaccuuKalmyd (QU3NIecKux 1 3awuma omuéma no JIP;
MIPOLIECCOB U SIBJICHUI

3HaeT OCHOBHBIC XapaKTCPUCTUKU ..

o 3awuma omuéma no JIP;
MCXAaHUYCCKUX ABJICHUH U 3KCIICPUMCHTAJIbHBIC KOHmpO/ZbHa}Z pa6oma (])['6)
METOAbI OIIpPEACICHUA KOJINMYCCTBCHHBIX 1

Lomawmnee 3adanue (p.1-2.)

XapaKTECPUCTUK MEXaHNYCCKOT'O IBUXCHUA Bauem




3HaeT OCHOBHBIC XapaKTCPUCTHKU TEIUIOBBIX
MPOIECCOB W  JKCIEPUMEHTAJIbHBIE METOMbI
oTIpeieTIeHIs] TEPMOAMHAMUYECKHX TapaMeTPOB

3awuma omuéma no JIP;
Konmponvnas paboma (p1-6.)
3avem

3naer OCHOBHBIC XapaKTCPUCTUKU
KOJIeOATEIIbHBIX M BOJHOBEIX IIponeccoB, a
TaKXEC OKCIICPUMCHTAJILHBIC METOAbI

OTpeCICHUS KOJUYCCTBEHHBIX XapaKTEPUCTHK
Ko1e0aHnii 1 BOIH

3awuma omuéma no JIP;
Koumponvnas paboma (p1-6.)
3auem

3naer OCHOBHBIC XapaKTCPUCTUKU
QJICKTPUYCCKUX W MArHuTHBIX IIPOLIECCOB M
ﬂBHeHHfI; OKCIICPUMCHTAJIbHBIC METOAbI

OMPEACIICHUA KOJIMYCCTBCHHLIX XapaKTCPUCTHUK
SJICKTPUYICCKOI'O nu MarHuTHOTI'O HOJ'IGFI,
IOCTOAHHOT'O DJIEKTPUYECKOI'O TOKa

3awuma omuéma no JIP;
Koumponvnas paboma (p1-6.)
Homawmnee 3aoanue (p.1-2.)
3auem

3HaeT OCHOBHBIE XapaKTEPUCTUKH aTOMHBIX
SIBIICHU, TPUPOAY XUMHUUECKOU CBSI3U

Sawuma omuéma no JIP;
Konumponvnas paboma (p1-6.)

3auem

Nmeer HaBblkM (HAYAJIBHOIO  YPOBHA)

SKCHEPHUMEHTAIIBHOT'O OonpeacICHUA
KHMHEMaTUYCCKUX n JUHAMHUYCCKHUX
XapaKTCPpUCTUK MOCTYIATCJIbHOI'O n

BpAIaTEIEHOTO JBMKECHUN

3awuma omyéma no JIP;

Nmeer HaBblkM (HAYAJIBHOIO  YPOBHA)
9KCIEPUMEHTAIIBHOTO OINpPENEIIEHUsI OCHOBHBIX
XapaKTePUCTUK 3JIEKTPHUUECKOIO0 U MAarHUTHOTO
noJsieu

3awuma omyéma no JIP;

Nmeer HaBblkM (HAYAJIBHOIO  YPOBHA)
3KCIIEPUMEHTAIBHOT O OIIpe/IeTIeHUs
nmapamMeTpoB MEXAaHUUYCCKUX KOJIe0aTEIbHBIX
CHUCTEM

3awuma omyéma no JIP

Nmeer HaBblkM (HAYAJIbHOIO  YPOBHS)
9KCTIIEPUMEHTAIILHOTO OTIpeIeJICHUS

3awuma omyéma no JIP;

KHMHEMaTUYCCKUX n JUHAMHUYCCKHUX
XapPaKTCPUCTUK JABWIKCHHUA YaCTUI] B CHJIOBBIX
IIOJIAX

3HaeT OCHOBHBIE MaTeMaTHYECKHE ypaBHEHUS
JUIL  ONMCAHMSI MEXAHMYECKOIO  JIBMYKEHUS:
KMHEMAaTU4EeCKUE U JVHAMUYECKUE YPaBHEHUS
IIOCTYIIATEIBHOr0 U BPAIATEIbHOTO IBM)KEHUN

3awuma omuéma no JIP;
Koumponvnas paboma (p1-6.)
Homawmnee 3aoanue (p.1-2.)
3auem

3Haer g hepeHInanbHOe ypaBHEHUE
TapMOHUYECKUX KoJleOaHuii, YpaBHEHHS
Oerymeii © cTosilueil  BOJIHBI, BOJHOBOE
ypaBHEHUE

Bawuma omuéma no JIP;
Konmponsuas paboma (p1-6.)
3auem

3HaeT MaTreMaTW4eCKuWe  yYpaBHEHHsS UL
OITHCAHUSA SIBIICHUI TETIIIONPOBOJHOCTH,
IUQPy3nu U BI3KOCTH

Bawuma omuéma no JIP;
Koumponvnas paboma (p1-6.)
3auem




Nmeer  HaBBIKM(HAYAJIBLHOTO  YPOBHS) .

3awuma omuéma no JIP
00paboTKH, aHAIM3a ¥ UHTEPIPETUPOBAHMS 1
pE3yIbTATOB DKCIIEPUMEHTA
Hmeer HaBbIKH (HaYaJILHOTO N

Bawuma omuéma no JIP
YPOBHS )OITHCAHHSI mporecca 2
WCTIBITAHU I/ M3MepEeHU I

1.2.0nucanue Kpumepues OyeHUuBarusl Komnemem;uii U WKajlbl OYEHUBAHUA

[Ipu mpoBeneHUN MPOMEXKYTOUHOM arTecTanuu B (opMme 3auéTa UCIONIb3YEeTCs LIKaia
oueHuBaHus: «He 3auteHoy, «3auTeHO».

[Toxa3zaTensiMu OLIEHUBAHMS SIBJISIIOTCS 3HAHUS M HABBIKM OOYYaIOMIETOCs, MOJyYCHHBIC
IpU U3yYEHUU AUCLUIUINHBL.

Kpurepusimu orieHMBaHUs JOCTUKEHUS OKA3aTeNEH SIBISIFOTCS:

IToxa3zarens .
OllCHUBAHNS Kpurepwuii oniennBanus
3HaHUE TEPMUHOB U ONpPEAEIECHUMN, TOHATHIA
3HaHUE OCHOBHBIX 3aKOHOMEPHOCTENW U COOTHOILIEHUH, IPUHLIUIIOB
O0BEM OCBOEHHOTO MaTepHalia, yCBOCHHE BCeX MUAAKTHUECKUX SIMHHMIIL (Pa3/IeioB)
3uanus [TosnHOTa OTBETOB HA IPOBEPOUHBIE BOIPOCHI
HpaBI/IJII)HOCTI) OTBETOB Ha BOIIPOCHL
UETKOCTH U3NOXKEHUS U UHTEPIPETALNH 3HAHUI
HaBbiku BBIOOpa METOIMK BBIMIOJTHCHUS 33 JaHHI
Hasbiku HaBbIky BBITOIHEHUS 3alaHUI Pa3IMYHON CI0KHOCTH
Ha4yaJIbHOTO Hasriku camonpoBepku. KauectBo chopMupoBaHHBIX HABBIKOB
YPOBHSA HaBbiku aHanu3a pe3ynbTaToB BHIONHEHUS 3aJaHUMN, peIIeHus 3a1a4
HaBriku npeacTaBiieHus pe3yabTaToOB PELICHHUS 3a1a4

2. TunoBbie KOHTPOJIbHBbIE 3aaHUsI VIS OLleHNBAHUsI (JOPMHUPOBAHUS KOMIETEHIMIA
2.1. Ilpomeoicymounasa ammecmayus

2.1.1. Ilpomescymounas ammecmayusi 6 ghopme K3amena, Ou@@epenyuposanozo
3ayema (3avema c OYeHKoll), 3auema

cDOpM]’::I HpOMC)K}TO‘-IHOﬁ aTTeCTaluu:




e 3auer
[TpomesxyTouHas arrectanus npoBoauTcsa B ¢popme 3aueta B 1 cemectpe (ounast popma
00yJeHus)
[lepedyeHp TUMOBBIX BOMPOCOB (3aJaHMii) JJIs MpoBeaeHHs 3aueta B 1 cemectpe (ouHas
dbopma 00yueHus):

HanmMenoBanue
Ne pazzaena Bompocsl/ Tematuka 3aiaHui
JUCIHUILIHHEI

1. MexaHunka 1.1. CrocoObl onucaHus MEXaHMYECKOTO IBMKEHHS TOYKH., KHHEMaTHYeCcKHe
BEJIMYMHBIL: [IEPEMEILCHNE, IPOIIEHHBIH ITyTh, CKOPOCTh, YCKOPEHUE,
HOpMaJIbHOE U TaHTeHIAJIbHOE YCKOPEHHE.

1.2. Onucanne OBIKEHUSI TOYKH T10 OKPY’KHOCTH U BPaIaTeIbHOTO
JBIDKEHHS TBEPAbIX Tell. YTJIOBbIE M KHHEMATUYECKUE BETMYUHBI, UX CBSI3b C
JTUHEHHBIMU KHHEMATHYECKUMH BETHIHMHAMH.

1.3. IlepBsiii 3akoH HptoTOHA M MHEpIMabHAsI cucTema orcuera. Cuna
B3auMozeiicTBus Tea. Macca tena. Bropoii 3akon Herotona. mnysec Tena.
1.4. I[I/IHEIMI/IK& BpaliaTCJIbHOI'O ABMKCHUA TBECPABIX TEJI OTHOCUTCIIBHO
HeHOI[BPI)KHOfI ocu. MoMeHT CHJIBI OTHOCUTEJILHO TOUYKH U OTHOCUTEJILHO OCH
BpalleHNs], MOMEHT UMITYyJIbCa.

1.5. MoMeHT MHEepIIUN MaTepHaTbHON TOYKHU (CHCTEMBI MAaTEPHAIBLHBIX TOYEK
U TBEPAOTO Teja) OTHOCUTEIHHO OcH BpamieHus. Teopema lllteitnepa.
OCHOBHOI 3aKOH TMHAMUKH BPAIIaTeILHOTO JIBIKEHUS.

1.6. 3aK0oHBI COXpPAaHEHHUS U UX POJIb B MEXaHUKE. 3aKOHBI COXPaHEHUS
HMITYJIbCa, MOMEHTA UMITYJIbCA.

1.7. Pabora cuibl. KoHcepBaTHBHBIC B HEKOHCEPBATHBHBIE CHITBL.
ITorenuuansHas ueprusi. CBs3b NOTCHUUAIBHON SHEPTHH C KOHCEPBATUBHON
CWJIOH U ¢ pabOoTOH KOHCEPBATHUBHOMN CHITBI.

1.8. Kuneruueckast 3Heprusi Tejia U ee CBsi3b ¢ pab0TOl CHIIBI (TeopeMa o
KMHETHYeCKOH sHeprun). Kunernueckas 3Heprus NOoCTyHaTeNbHOTO U
BpaIaTeIbHOr0 ABWXEHUS TBEPIOTO Tea.

1.9. Mexanuueckast 3Heprus Tenaa. 3aKOH COXPaHEHUS] MEXaHUYECKOH
SHEPIHUH.

2. | OmnekrtpuuectBo M | 2.1. DnekTpocTaTHuecKoe B3aMMOJICHCTBUE TeN. DISKTPUIECKUH 3apsil.
MAarHeTu3M 3akoH Kynona. Onekrpocratuyeckoe nojue. HanpskeHHOCTD U
ANEKTPUIECKOE CMEIIEHHE IIEKTPOCTATHIECKOTO mmouts. [IpuHInn
CYTIEPIIO3UIIAN MICKTPHIECKHUX MOJICH.

2.2. Teopema Octporpajckoro-I'aycca u ee nmprMeHeHUe U pacyera
ANEKTPOCTATUIECKHX TTOJICH.

2.3. ®opmyiia pabOThI AIEKTPOCTATHUECKOTO B3aUMOJICHCTBHUS ABYX
TOYEUYHBIX 3apsA10B. KOHCEpBAaTUBHOCTD IEKTPOCTATUIECKOTO
B3aumMozeicTBus. [loTeHmman anekrpocrarndeckoro nois. [loTenmman
ANEKTPOCTATUYECKOTO TIOJIS TOYEYHOTO 3apsijia. Pa3HOCTh TOTEHITNAIIOB.
CBs13b HaIIPSHKEHHOCTH AJIEKTPOCTATUIECKOTO TIOJIS ¢ TTIOTCHITHAIIOM.

2.4. DeKTpOEeMKOCTbh IMPOBOJHUKOB U KOHJIECHCATOPOB. DIIEKTPOEMKOCTh
IJIOCKOro KoHAeHcaropa. [locnenoBaTenbHoe U apajyuieIbHOE COSTUHEHUE
KOHJICHCATOPOB. DHEPTHS IIEKTPOCTATHIECKOTO oJsl. OObeMHas MIIOTHOCTh
SHEPTHH.

2.5. MarautHoe nonie. HIyKIMs 1 HAPsSyKEHHOCTh MArHUTHOTO TIOJISL. 3aKOH
buo-Cagsapa-Jlamiaca u ero npuMeHeHHe sl pacdeTa MarHUTHBIX MTOJIeH
MIPOBOJTHUKOB ¢ TOKOM. 3akoH Amriepa. Cua Jlopenta.

2.6. Teopema 0 UPKYIISALUU BEKTOPA HAMPSHKEHHOCTH MAarHUTHOTO TIOJIS.
Pacuer MarHMTHOTO TTOJISI COJICHOUIA HA €0 OCHOBE.

2.7. IToTok MHAYKIIMK MarHuTHOTO 1moJist. Teopema ["aycca /1j1st MArHUTHOTO
moJis. PaboTa MarHUTHOTO TOJIS 110 TIEPEMETIIEHUIO TIPOBOJHIKA C TOKOM.
2.8. DnexrpoMarautHas MHAYKIMs. D1C uHaYKIMH. 3aKOH




aieKTpoMarHuTHOM unaykuuu. [lpasuno Jlenna. DnekrpoMarautTHas
WHIYKITAS B IPOBOAHUKE, IBIDKYIIIEMCSI B MATHUTHOM T1051€. CaMOWHTYKITHSI.
O/1C camonamykmn. HIyKTHBHOCTS.

Konebanusa u
BOJIHBI

3.1. KunemaTHka Koe0aTenbHOrO JIBHXCHHUS: CMEIIeHUe, aMIDTATY 1A, (asa,
OUKIMYEecKas 4acToTa. Y paBHEHHE TApMOHUYECKUX KOJeOaHH.
MaremaTnyeckas MOJeNb TapMOHNYECKOro Kosnebanus. CioxeHue
KoneOaHui.

3.2. JluHamMHKa TapMOHHYECKHUX KOJEOaHU; KBa3UYyIpyTasi cuia.
[pyxuHHBIH, MaTeMaTHYeCKUl U Pu3ndeckuil MasTHUKH. [lepron konebanmit
U IIPUBENICHHAS AIMHA (PU3MYECKOT0 MasTHUKA.

3.3. Jlunamuka rapMoHMUYecKux Konebanuii. Kpasuynpyras cuna. JIMHEHHBIH
rapMOHHMYECKUH ocmuusATop. KnHeTnueckas U moTeHIMaibHast SHEPTUs
rapMOHHYECKOT0 OCLMIUIATOPA. 3aKOH COXPAaHEHUS SHEPIHH.

3.4. TubdepennpaibHble ypaBHEHUS HE3aTYXAIOMIMX rapMOHUYCCKUX
KOJeOaHu# MPY>KUHHOTO, MATEMaTHYECKOTO B (PU3NIECKOTO MasITHUKOB.
[IpuBenennas mmHa HU3NIECKOTO MASITHUKA.

3.5. Bonssl u ux xapaktepucTuku. MexaHn3M BO3HUKHOBEHHUS TIOTIEPEUHON 1
MIPOJOJIBHON BOJIHBL. CKOPOCTH YIPYTUX BOJH. JIJTMHA BOJHBI ¥ BOJTHOBOE
yuciio. @poHT BosHbL. [110cKas u cepryeckas BoHa. Y paBHEHHE IIIOCKOH
BOJIHBL. BOTHOBOE ypaBHEHHE.

3.6. DHepreTuuecKue XapaKTepUCTUKU BOJIH: SHEPrHsl, HOTOK SHEPTUH,
O6T>CMHEI$1 IIJIOTHOCTD 3HEPIUHU, IJIOTHOCTH MMOTOKA SHEPIUH, UHTCHCUBHOCTD
BOJIH...

3.7. YpaBHEHHE CTOSUYEH BOIHBI. AMIUIATY 1A CTOSYeH BOTHBL. KoopauHAaThI
Y3JI0B U IIY4HOCTEH CTOsIYEeH BOJIHBI. [IpeBpallieHre sHEpruu B CTOSIYEH BOJIHE.
OO0pa3oBaHue CTOSIUCH BOJHBI B CILIONTHOW ONPaHUYCHHOM cpelie.

3.8. CpoiicTBa  3JeKTPOMarHuTHBIX  BOJIH. CKOpOCTh W JJIMHA
3JIEKTPOMATrHUTHBIX BOJIH B BaKyyMe U B Pa3IN4HbIX cpenax. [lokazarens
nipestomisieHus1 cpenpl. lllkana 3eKTpOMarHuTHBIX BOJIH.

Boanosas ontuka

4.1. Narepdepennus BonH. KorepentHsie BoHbL. OnTHYecKas pa3HOCTh X0/
U €€ CBSI3b C Pa3HOCTHIO (ha3 IByX KOTEPEHTHBIX BOJIH. AMIUIUTYAA
Pe3yABTUPYIOLIETro KojeOaHus IpH HHTepGEPEHINHN IBYX BOJIH. Y CIIOBUS
MaKCUMYMOB 1 MUHHMYMOB.

4.2. Pacuet nHTEpPEepEHIIMOHHON KAPTHHBI OT IBYX KOTCPEHTHBIX
UCTOYHUKOB. CrIocOOBI OCYLIECTBICHUS HHTEPPEPEHLINH CBETA.

4.3. UnTepdepenuns cBeta Ha TOHKOU IJICHKE, YCIOBUSI MAKCUMYMOB U
MUHHMYMOB B OTPaKEHHOM M TIpoxo/sieM cBete. HTepdepeHonHbIe
MOJIOCHI PAaBHON TOJIIIMHBI U HHTEP(EPEHIMOHHBIE MTOJIOCH PABHOTO HAKJIOHA.
4.4. Nudpaxuus BonH. OObsicHeHHE JU(PaKIIK BOJH HA OCHOBE IIPUHIHUIIA
Ioiirenca-®penens. Meton 30u @penenst. Audpakius Openenns Ha KPyriioM
OTBEPCTHH U KPYTJION Iperpaje.

4.5. Indpaxmus Opayrrodepa u criocodsl ee ocymecTBieHus. ludpakuus
Opaynrodepa OT OTHOM IIETH. Y CJIOBUS MAaKCUMYMOB I MUHIMYMOB
mudpaxnun. PacnipeeneHre HHTEHCUBHOCTH CBETA 110 SKpaHy.

4.6. Iudpaxuuonnas pemeTka. [ TaBHbIe MAKCUMYMBI, YCIIOBUE HX
BO3HUKHOBeHHS. Judpakuonnslii cnexkrp. AndpakunonHas kapTuHa npu
OCBEIICHUH PEIICTKN OCITHIM CBETOM.

1eMEHTEI
KBAaHTOBOH U
aTOMHOW (PU3HKH

5.1. TemnoBoe U3IIy4eHHE, €r0 FHEPIeTUIECKUE XapaKTePUCTUKU. 3aKOH
Kupxroga. CriekTp TernaoBoro u3inydeHus abCOMOTHO YEPHOTO Tela. 3aKOHbBI
Credana-bonsmana, Buna. ®opmyna Penes-J[>)xuHca 1 ee HECOOTBETCTBUE
CIIEKTPY TETUIOBOTO M3ITyUCHUSI.

5.2. 'unoresa [1nanka. ®opmyna [lnanka 11 ciekTpaabHOM MIIOTHOCTH
SHEPTeTHUECKON CBETUMOCTH abCOIIIOTHO YEPHOTO Tejla U €€ COOTBETCTBUE
OTIBITHBIM 3aKOHAM TETUIOBOTO M3ITyUYEHHUSI.

5.3. ®oroanexrpuueckuii 3¢ pexT. BonpTamnepHas xapakrepucTika
(dotoToka. OnbITHBIE 3aKOHOMEPHOCTH poTo3hdekra. YpaBHeHHE
OnHmTeiHa 11 poTodddexTa. OOBbsICHEHNE ONBITHBIX 3aKOHOMEPHOCTEH




¢doroadhexra Ha OCHOBE KBAHTOBBIX IPEICTABICHHI O CBETE.
5.4. SlnepHas monens atoma. [loctynarel bopa. O0bscHeHNE CTIEKTPaTbHBIX
3aKOHOMEPHOCTEH M3Iy4eHHs aTOMa BOAOPOJIa Ha MX OCHOBE.

MonexynsapHas
¢dusnka u
TEpMpIUHAMUKA

6.1. MonekynspHO-KHHETHYECKHE TIPEICTABICHHS O CTPOSHHH BELIECTBA B
Pa3NUYHBIX arperaTHbIX COCTOSHUIX. XapaKTep ABMKEHUST MOJIEKYII B Tazax, B
TBEPIBIX TeNaX, KUIKOCTIX. B3anmonericTeie Monekyn. Dd(ekTHBHBII
JuaMeTp MoJeKyl. Monenp uieanpHOro raza u Mojaeis Ban-ngep-Baansca.
6.2. CTaTUCTHYECKHI METOJI OMTUCAHUS COCTOSIHUS M ITOBEJCHUS CUCTEM
MHOTHX YacTHI.

6.3. OcHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KHHETHIECKOH TEOPHUHU HACAITEHOTO
ra3a. CBs3b BHYTPEHHEH SHEPIUH U TEMIIEPaTypPhl HACATBHOIO I'a3a co
CpeaHel KBaJIpaTHIHONW CKOPOCTHIO MOJIEKYIL.

6.4. CBsI3b CpeiHEH KHHETHUECKOW SHEPTHH MOJIEKYJI ¢ a0COIOTHON
Temreparypoil. Teopema 0 paBHOMEPHOM PacHpeAeIeHUN SHEPTUU MOJIEKYJT
O CTeneHsIM cBo0OIbl. BHYTpEeHHSIs1 S3HEPTHs UCaTBHOTO ra3a U ee CBSI3b CO
CpeaHel KMHEeTHYEeCKO! SHeprueil MoJIeKy 1 aDCOOTHOM TeMIepaTypou.
6.5 BHyTpeHHss sHeprus, cioco0Os! ee n3MeHeHus. Crioco0BI TeTuTonepeaaym.
KonndecTBo TemnoTh! 1 TemI0eMKOCTh. [1epBhIif 3aKOH TepMOJUHAMUKH Kak
3aKOH COXPaHEHHUS SJHEPTHH.

6.6. M3oTepmuueckuii mpouecc. 3akon boins-Mapuotra. PaboTa rasa,
TEIJIOEMKOCTh, U3MEHEHNE BHYTPEHHEH SHEPIUU IEPBBIN 3aKOH
TEPMOJTMHAMUKH, U3MEHEHUE SHTPOITUH IPU H30TEPMHUYECKOM IpoIiecce.

6.7. U3oxopuueckuii mpornecc. 3akoH lllapms. PaGora rasa, TermmoeMKocTs,
HW3MEHEHUE BHYTPEHHEH SHEPIUu NEePBBIN 3aKOH TEPMOIMHAMUKY, U3MEHEHHE
SHTPOIHUH MIPU H30XOPHOM TPOIIEcCe.

6.8. N3006apHnsrii mporecc. ['eli-Jltoccaka. PaboTa rasa., TeIioeMKOCTb,
HW3MEHEHUE BHYTPEHHEH SHEPIUu NEePBBIN 3aKOH TEPMOIMHAMUKI, U3MEHEHHE
SHTPOIHUH TIPY U300apHOM IpoIiecce.

6.9. Kitaccuueckas teopus TernoeMkocTd. @opMyiia MOJISIpHOM
TETJIOEMKOCTH Ta30B MPU IOCTOSHHOM JIaBJIICHUH U IIPH IOCTOSIHHOM O0BbeMe.
YpaBHeHue Maiiepa. PacxoxieHue KI1acCU4eCKOM TEOpUU TEIII0EMKOCTH
ra3oB C SKCIEPUMEHTOM.

6.10. AnuaGatneiii npouecc. Ypasaenue [lyaccona. Pabora rasa,
TEIJIOEMKOCTh, U3MEHEHNE BHYTPEHHEH SHEPIHuH, IEPBbIil 3aKOH
TEPMOJIMHAMUKH, U3MEHEHUE SHTPOITHH TIPU aJiabaTHOM TpoI1iecce.

6.11. Kpyroseie poreccol. PaboTa rasa, TemioeMKoCTb, U3MEHEHHUE
BHYTPEHHEH SHEPruy, NepBblii 3aKOH TEPMOJUHAMHUKH, H3MEHEHUE SHTPOITUH
npu kpyrosom npoiiecce. Hukn Kapno. KII/] uneansHOro u peaibsHOro LUK
KapHo, mpu4rHbI X PaCXOKIACHUSI.

6.12. O6paTumele U HEoOpaTHUMbIe Ipoueccsl. HeoGpaTumocTs
MEXaHHUUYECKHUX, TEIUIOBBIX, JIEKTPOMArHUTHBIX MPOLIECCOB; 0COOEHHOCTD
TEIJIOBOM SHEPIrUU. BTOPOH 3aKOH TEPMOJMHAMUKH.

6.13. DHTponus cucteMbl. [[pUHIMT BO3pacTaHUsI SHTPOIIHH. DHTPOIHS KaK
KOJIMYECTBEHHAs Mepa Oecnopsiika. MI3MeHeHne 3HTPONHHU pH
uzomnporeccax. [lopsiiok u 6ecropsIoK, HANPABICHHOCTh PealbHBIX
MIPOIIECCOB B TIPUPOJIE.

6.14. PaBHOBeCHBIE 1 HEPAaBHOBECHBIE COCTOSHUS cUCTeMBI. [Iporecchl
nepeHoca. Auddysus, ycinosus ee Bo3HUKHOBEHUS. [10TOK U TUIOTHOCTH
noroka Maccel. Koaddurment nudpdysuu. Ypasuenue quddy3nn (3aKoH
®uxka). 3aBucumocTs ko3 Puuuenta nuddy3nun razoB OT AABICHUS U
TEMIIEPaTypHlI.

6.15. TernonpoBOJHOCTD, YCIIOBHSI €€ BOSHUKHOBEHUSI. [I0TOK M TIIOTHOCTH
MOTOKA SHEPTUH TEIUIOBOTO JIBHIKEHUS MOJIEKYJT (KOJTMUECTBA TETLIIOTHI).
Koadduuument TermnonpoBoaHocTH. YpaBHEHHE TEIUIONPOBOIHOCTH (3aKOH
®yphbe). 3aBucuMOocTb K03(D(HHUIMEHTA TETIONPOBOJHOCTH Ta30B OT JIABJICHHS
U TEMIEPaTyphI.

6.16. Bs3xocTh (BHYTpEHHE TPEHHE), YCIOBHS €€ BO3SHUKHOBEHUS. [10TOK 1




IDIOTHOCTh TIOTOKA MMITYJIbCA YITOPSIOYSHHOTO JABIKEHUS Moiekyn. Cua
BHyTpeHHero TpeHus. KoadduipeHT Bsi3kocTH. YpaBHEHHE BSI3KOCTH (3aKOH
HrroTona). 3aBucumocth Ko PHUITeHTa BI3KOCTH Ta30B OT JaBICHUSI U
TEMIEPaTYPHL.

2.1.2. Ilpomesicymounas ammecmayusi 6 @opme 3awumvl Kypcogou pabomvl

(Kypcosoco npoekma)

[TpomesxyTounas artecTanus B (hopMe 3aIUThl KypCOBOIM pabOTHI/KypCOBOTO MTPOEKTa HE

IMPOBOAUTCA.

2.2. Texywuui KoHmpoo
2.2.1. Ilepeuensv popm mexyueco KOHMPOJsL:
e joManrHee 3ananue (ounas popma oOydenus — B 1 cemectpe);

e KOHTpOJIbHAs paboTa (ouHast popma oOydeHust — B 1 cemectpe).
e 3ammTa OT4éTa IO JabopaTopHbiM paboTam(odHas opma oOyueHus — B 1 cemectpe).

2.2.2. Tunogvie KOHMPOLHBIE 3A0aAHUL POPM MEKYUWe20 KOHMPOJIA:

HOMaH_IHee 3a7aHue Mo TeMaM: «MexaHuKa» 1 «BHGKTpI/I‘leCTBO U MaracTu3sm»

TunoBble BapuaHThl JOMALIHETO 3a0aHUS
1. Tuck paguycom 20 cM Bpamaercsi COrJIaCHO ypaBHEHHIO go=3—t+0,1t3 pax. Onpenenurs
TaHT'€HIIMAJIbHOE, HOPMAJIbHOE, IOJIHOE YCKOPEHMSI TOUEK Ha Kparo JMCKa B MOMEHT BPEMEHU
t=10c.
2. Ha mMaxoBOM Kojieceé ¢ MOMEHTOM WHEPIIHH J=0,3kr* M HMEIOTCS IIKHUBBI C paauycamu
R1=30cm n Ry=10cMm Ha KOTOpBIE B MPOTHBOIOJIOKHBIX HAIPABICHUSIX HAMOTAaHBI HUTH, K
KOHIIaM KOTOpBIX IIPUBSI3aHbl OJHMHAKOBBIE Tpy3bl Macco m=Ikr xaxnaeni. Haiitu
YCKOPEHHS a, C KOTOPBIMU JBMKYTCS TPY3bl, CUIIBI HATSOKEHUSL T 000MX TPY30B.
3. Haiitm yckopeHus mapa, aucKka M 00py4a, CKaTBIBAIOUIMXCS O€3 CKOJIBXEHHS C
HAKJIOHHOW IJIOCKOCTH IOJI YIJIOM 0=30"«k TOPU30HTY.
4. B BepummHax pomOa ¢ AMaroHaasiMu 2a U 4a HOMELIEHbl TOUYEYHBIE AJIEKTPUUYECKHE
3apsanel 1=-0, 02=4q, 03=-2q, 94=8q (a=10,0cm, q=1,0 uKuxn). Haiitu HanpsskeHHOCTb U
MOTEHLIMAN 3JIEKTPUYECKOTO OISl B LIEHTpe poMOa.
5. Ilo paByM mnpsMbIM O€CKOHEYHO [UIMHHBIM NapajulebHbIM TOHKHM IPOBOJAM,
pacnoyoKeHHBIM Ha paccTossHuM (=5 cM JIpyr oT npyra, TEKyT B NPOTHBOIOJIOXKHBIX
HAIPaBIICHUSAX IIOCTOSHHBIC JJekTpuueckne Toku |1=6A wu 1,=8A. Haiitm MoxyIH
HaNpsHKEHHOCTH MarHUTHOTO TOJs B TOYKE, HaXOASAIIEeHcs Ha pacCTOSHUU 1=3 CM OT
MEepBOro MPOBOJA U =4 CM OT BTOPOTO.
6. ABTOMOOMJIb IBUXKETCS 10 3aKPYTJIICHHOMY II0CCE, UMEIOLIEMY pajuyc KpUBH3HBI 50 M.
YpaBHEeHHE ABHKCHUS aBTOMOOMIS S = 10+10t-0,5t2, M. Haifti ckopocTh aBTOMOOMIISA, €T0
TaHTeHIMaJIbHOE, HOPMAJIBHOE U MOJIHOE YCKOPEHUsI B MOMEHT BpeMmeHu t=5 c.
7.. Ha ropn30HTaNbHYI0 OCh HaCa)KEHbI MaXOBHK M JIETKMI IIKUB paanycoMm 5 cMm. Ha mkus

HaMOTaH
HIHYp, K KOTOpoMYy IpuBsizaH rpy3 maccoil 0,4 kr. Onyckasicb paBHOYCKOPEHHO, I'py3 MpOLIE
nyth 1,8




M 3a Bpems 3 c. OnpenennTh MOMEHT MHEPIIMN MaxoBHKa. Maccy IIKUBa CUMTATh

npeHedpeKuMo

MaJou.
8. Ilnatdopma, umeromas GopMy CILIONIHOTO OJAHOPOJHOTO JAMCKA, MOXKET BpalllaThCs I10
WHEPLUUU BOKPYI BEpPTHKAJIbHOM OCH, Mpoxonsduieil uepe3 weHTp aAucka. Ha kparo
w1aThopMbl CTOUT YEJIOBEK, Macca KOTOpPOro B 3 pa3a MEHbBIIE MAacChl IUIAT(OPMBIL.
Onpenenutb, Kak U BO CKOJIBKO pa3 U3MEHUTCS YIJOBas CKOPOCTh BpallleHUs IIaT(OpMBI,
€CITM 4YeNIOBEeK mepeiiser Oimke K LEHTPY Ha paccTOSIHME, PaBHOE IIOJIOBHHE pajauyca
1aTGOPMBI.
9. Bnonb cuUIOBOM JTUHUU OJHOPOIHOTO JIEKTPUYECKOTO OIS ABUKETCS MPOTOH. B Touke
MoJIsl ¢ MOTEHIMAIIOM (1 MPOTOH uMen ckopocth 0,1 Mwm/c. Onpenenuty MOTEHIHAT @2
TOYKH T0JISI, B KOTOPOM CKOPOCTH MPOTOHA Bo3pacTaeT B 2 pa3a. ¢1 = 200 B.
10. B omnopomnoM MarnutHoM mone (B=0,1 Tm) paBHOMEepHO ¢ wacToToi N =5 ¢t
Bpamaercss crepxkeHb guuHOM L=50 cM Tak, dYTO TUIOCKOCTH €ro BpaIICHUS
NEPIEeHIUKYIIApHA JTUHUSIM HAMPsDKEHHOCTH, a OCh BPAILEHUS MIPOXOIUT Yepe3 OJUH U3 €ro
KOHI[OB. OIpeIenTh HHAYIUPYEMYIO Ha KOHIIAX CTeP>KHS Pa3HOCTH MOTCHIIHAJIOB.

Konmponvnasa paboma no memam: «Mexanuka», «nekmpuyecmeo u MAacHemusmy,
«Konebanus u eonnvly. «Boanosas onmukay, « dnemenmol K8AHMOBGOU U AMOMHOU
Qusuxuy «Monexkynsapras pusuxa u mepmoOUHAMUKAY.

ITpumepHbIe 3aaHus A1 KOHTPOJIBHOM pabOTHI:

1.Touka gBUXKETCA 11O OKPYKHOCTH PaJINyCOM C ITOCTOSIHHBIM TaHI'€HIIMAJIbHBIM
yckopeHnueM. HailiTu TaHreHIuanbHOe YCKOPEHUE TOUKH, €CIIM U3BECTHO, UTO K KOHILY
ISATOro 000poTa Mocie Hayaja JBU)KEHUS JIMHEHHAs CKOPOCTh TOUKH.

2./IBe rvpu ¢ MaccaMu M COEMHEHBI HUTHIO, IEPEKUHYTOH uepe3 010k Maccoil. Haiitu
YCKOpPEHUE, C KOTOPBIM JBUXKYTCS TUPH, M CUJIbI HATSHDKEHUS U HUTEH, K KOTOPBIM
MOJIBELIEHBI THPU. BIIOK cuuTaTh 01HOPOAHBIM IUCKOM. TpeHuem npeHedpeysb.

3.Ha cTexysiHHYIO IUTACTUHKY HaHECEHa IJIEHKA BEIIECTBA C MI0KA3aTeNIEM IIPEIOMIIEHUS,
paBHbIM. Ha 1uieHKy najaeT HOpMaJIbHO MOHOXPOMATHYECKUH CBET C JNINHON BOJIHBI.
Kakyro HauMeHbIIIyI0 TOJIIIMHY JA0JKHA UMETh TUIEHKa HAHECEHHOT'O BEI[ECTBA, YTOOBI
OTpa)XCHHBIE JTyYU UMENIM HauOOJIbIIIYI0 HHTEHCUBHOCTh?

4.Ha nu¢dpakiioHHYIO peneTky, conepxkaiyto 400 mtpuxoB Ha 1 MM, majgaer
HOpMaJIbHO MOHOXpoMaThueckuii cBeT. Haiitu oOiiee yncino 1udpakiiMoHHBIX
MaKCHMYMOB, KOTOpBIE AAET ATA PEIIETKA, HE CYUTAsI LEHTPAIBHOro. ONpenenuTs yrou
T paKIuu, COOTBETCTBYIOIINM MOCIETHEMY MAaKCUMYyMY.

5.IloBepXHOCTH Te€a HarperTa A0 TEMIIEpaTyphl. 3aT€M OJIHA IIOJOBHHA 3TOU
noBepxHocTH Harpesaercst Ha 100°, ipyras oxmaxaercs ra 100°. Bo ckombko pas
WU3MEHHUTCS DHEPreTUUECKAsE CBETUMOCTD ITOBEPXHOCTHU ATOIO Tea?

6.OnpenenuTh, BO CKOJIBKO pa3 yBEITUUUTCS paJANyC OPOUTHI SJIEKTPOHA B aTOME
BO/IOPOJia, HAXOSIIET0CsS B OCHOBHOM COCTOSIHUY, ITPU BO30YK/IEHUU €T0 KBAHTOM CBETa
c s"epruent 20 3B.

7. bammon o6vsemom V=20 1 3amonHeH azoTroMm. Temmeparypa T asora paBna 400 K. Korma

yacTh a30Ta M3PacxoJoBalii, JaBjieHHe B OayuioHe moHusmiaochk Ha Ap=200 klla. Onpenenutsb
Maccy m M3pacxoJ0BaHHOTo a3ota. [Iponecc cuntaTh H30TEPMUUECKUM.

8.. Haiftu xosdpduuument muddysuun D u Bs3kocts 1 Bo3ayxa npu nasienun p=101,3 klla u
TeMreparype t=10°C. Huametp monekyi Bo3ayxa 6=0,3 H

3ammTa OTYeTa 1Mo JIA0OPATOPHBIM PabOTaM IO TeMaM:
L «I/IsyquHe OCHOBHBIX 3aKOHOB AWMHAMHKHU MOCTYNATCIBHOI'O W BpallaTCIIbBHOT'O
JIBMOKCHHUH HA MEXaHHUECKUX MOJCIISAX,



«IKCIEpUMEHTAIBLHOE ONPEACICHUE OCHOBHBIX XapaKTEPUCTHUK IJICKTPUUECKOTO

1 MarHUTHOIO II0JIECi»,

e «M3ydeHHe NEPHOTUYECKUX TIPOIECCOB B MEXAHMYECKUX KOJeOaTeIbHbBIX
CHCTEMax»,

o «M3yueHue NBUKEHUS 3aPSKEHHBIX YACTHUL B CHJIOBBIX TTOJISIX).

o «I/I3yquHe BOJIHOBBIX CBOMCTB QJICKTPOMArouTHOI'O U3JTYUCHUS: I/IHTep(i)epeHIlI/IH u
TQpaKIust CBETay.

o ((I/ISYTICHI/IC JABYKCHUSA 3aPAKCHHBIX YaCTHUI[ B CUJIOBBIX ITOJISAX)).

e «M3yueHne 3aKOHOB TepMOAUMHAMHUKH. M3ydeHUH sBICHHI TMepeHoca B
KHUJKOCTAX U razax»

JI7st 3ammThl OTYeTa 1O JIAbOpaTOpHBIM paboTaM HEOOXOMMO:

e B TeTpaaM s J1IaDOPATOPHBIX PAOOT BBHIMOJIHUTH OOPAaOOTKY pe3ylbTaTOB
M3MEPEHU B COOTBETCTBHUH C «3aJaHUSMHUY, IPUBEACHHBIMU B «MeETOIMYECKUX
YKa3aHUSIX»;

® TIOJrOTOBUTH OTBETHI HA BOMPOCH JJISI CAMOKOHTPOJS, COOTBETCTBYIOIINE
«Bonpocam k 3K3aMeHy» 110 HCCIIEOBAHHBIM B Ta0OPAaTOPHOHM paboTe SBICHUSM.

JIist KaXKZ10TO SIBJIICHUSI HEOOXOIMMO:
® [IPUBECTH Ha3BaHHE SBICHUS, CHOPMYIMPOBATH €TO ONMPEICICHUE U YKa3aTh, YTO
IMPOUCXOAUT B PE3YJILTATC 3TOr'0 SABJICHHUA, YKAa3aTb HCO6XOIII/IMI)I€ YCJIOBUA IJIA
BO3HUKHOBCHUSI M HAOJFOJICHUS SIBIICHHS, OOBSICHUTD SIBIICHUE COTJIACHO TOM WM
MHOM TEOpHUH; IPUBECTH IPHUMEPBHI OCYIIECTBICHUS SBICHHS B IPUPOAE H
MIPUMEPHI IPUMECHEHUS B TEXHUKE.

Jnia xaxaoi BBOAUMOM (PU3NYECKOM BETMYUHBI HEOOXOIMMO:

® T[PUBECTH HA3BaHUE BEIWYUHBI, CHOPMYIUPOBATH OMpEICICHUE; 3amucaTh
MAaTeMaTUYECKOE  BBIPAXKEHHE, COOTBETCTBYIOLIEE OINPEICICHHUIO; yKa3aTh
€IUHUIlYy H3MEpPEHHs UM HAWMEHOBAaHHWE C€IMHULBI U3MEPEHUS; YKa3aTh
MaTeMaTUYeCKHe CIIOCOOBl pacdeTa U HKCIIEPUMEHTAIIbHBIE METOJIBI HaX 0K ICHUS
3HAUCHUS BEIUUYNHDI;

® T[IEPEUUCIUTH OIBITHBIE 3aKOHBI, BBIPAKAIOIINE 3aBHUCHUMOCTh (DU3UUECKUX
BEJIMYUH JIpyr OT Jpyra B HM3y4aeMOM SBIEHUHU;, CHOPMYIUPOBATH 3aKOHBI,
3amMcath 3aKOHBI B BHJIE€ MATEMAaTUYECKUX BBIPAKEHUH; OOBSICHUTH 3aKOHBI B
paMKax TOM WJIA NHON TEOPUHU.

[Ipn wuHTEepnperanuu pe3ynbTaToB HEOOXOJUMO: CpaBHUTH OIBITHBIE 3aKOHBI C

TCOPCTUUCCKUMU IMPECACKA3AHUAMU, YKA3aTh HPUYHUHBI PACXOXKACHUSA TCOPHUU C DKCIICPUMCHTOM.

N

Ilepeueny munoevix KOHMPOIBLHBIX GONPOCOE OA 3AWUmMBL  OmMUYema no
aadopamopuvim padomam.

Kak onpenensieTcs morpenrHocTb U3MEPUTENBHOTO 000PYI0BaHUS?

Kak npoBoautcs cOop u aHanu3 mapaMeTpoB moaooust pusudeckoit moaenu?

Kakoe m3meputenpbHOe 000pyI0BaHNUE UCIIOIB3YETCS TIPH U3MEPEHUU CKOPOCTH 3BYKa B
BO311yX€?

Kaxoe n3mepurensnoe 000py/10BaHNE HCTIONB3YETCS TIPH OTPEICTICHUN MOMEHTA
WHEPIUU KPECTOBUHBI C Tpy3amMu?

Kakue TpeboBanus mpeabsSBISIOTCS K MOJIETSAM, UCTIOIb3yEeMbIM /ISl IPOBECHUS
AKCIEPUMEHTAIBHBIX UCCIEAOBAaHUM SIBIEHUI niepeHoca?

[Tpuntmn aevictBust MassTHuKa O6epoOeKa.
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[MpuHIMT NeiicTBUS J1a3epa, HCIOIb3YEMOTO B ONITUYECKOM SKCIIEPUMEHTE.

Bunbl 1aTYMKOB MaBICHUS U TPUHIUT UX JICHCTBUS.

9. Ipuniun Beioopa kodhdumuenta CThIOACHTA M aHAIUTHYECKUE (OPMYIIBI JIJIs pacdeTra
MOTPEITHOCTEH HA OCHOBAHHH JJAHHBIX SKCIICPUMEHTAIBHBIX UCCIICIOBAHMIM.

10. Onucanue MOHATHS MOTPAHUYHOTO CJIOS TEUSHUS U METOJa €ro ONpeecHHs Ha
OCHOBaHUH JAHHBIX YKCIIEPUMEHTATBHBIX HCCIEIOBAHUN.

11. Kak onienuBaeTcsi mpuOOpHast MOTPEIIHOCTh?

12. Kakoe n3mepuTebHOE 00OPYIOBAaHHE HCIOJIB3YETCS TIPU UCCICIOBAHUY SIBICHUS

dboTtodrddekra?

©

3. MeTtoauyecKkue MaTepHaJIbl, ONpPeesioue Npoueaypbl OlleHUBAHUSA

[Ipouenypa mpoBefcHUS TPOMEXKYTOUYHOW AaTTeCTAllMd W TEKYIIEro KOHTPOJIS
YCIIEBAEMOCTH PETJIAMEHTHUPYETCS JIOKAIbHBIM HOPMATUBHBIM aKTOM, OIPEACIISIONIUM TOPSI0K
OCYIICCTBIICHUSI TEKYIIEro KOHTPOJS YCIEBAEMOCTH M  IMPOMEKYTOYHOH  aTTeCTAINH
oOyJaromuxcs.

3.1. Ilpoyedypa oyenusanus npu NPOBEOCHUU NPOMEN}CYMOUHOU ammecmayuu
00yuarwuxcs no oucyuniuHe 8 popme sK3amena u/uiu oughghepenyuposanHo2o 3avema
(3auema c oyeHkoli)

[TpomMexyTodHas aTTecTalus Mo JUCIHUILTHHE B (opMe dK3aMeHa
/muddepeHIMpoBaHHOTO 3a4éTa (3a4eTa ¢ OIEHKOM) He TIPOBOIUTCH.

3.2. Ilpoyeoypa oyenusanuss npu npogedeHuu
00yyaWuUxcs no oucyuniute 8 popme 3avema

NPOMEdICYMOYHOU  ammecmayuu
[TpomesxyTouHas arTecTanus Mo AUCLUILIMHE B opMe 3a4€Ta NpoBOIUTCA B 1 cemecTpe.
Jl1s oleHMBaHMsI 3HAHUN UCTIOIB3YIOTCSI KPUTEPHUH U IIKaJIa, yKa3aHHble 1.1.2.

Hwxe npuBeneHsl npaBuiia olleHUBaHUA (GOPMHUPOBAHUS KOMIIETCHIIMA IO TTOKA3aTelto
OLICHUBAHUA «3HAHUI.

ypOBeHB OCBOCHUA U OLICHKA

Kpurepuii ouenuBanus

He 3auteno 3auTeHo

He 3naet TepMUHOB U
onpeneaeHui

3HaHHUE TEPMUHOB U

o o 3HaeT TEPMUHELI U OIIPEACICHUS
OIpEACICHNUU, TIOHATHUU

3HaHHE OCHOBHBIX
3aKOHOMEPHOCTEN U
COOTHOILICHUH,
TIPUHITUTIOB

He 3HaeT ocHOBHEIE
3aKOHOMEPHOCTH U COOTHOIIICHHSI,
HpI/IHHI/IHLI HOCTpOGHI/IH 3HaHI/II>'I

3HaeT OCHOBHBIC 3aKOHOMEPHOCTH H
COOTHOMICHMA, ITPUHIIAIILI
MOCTPOEHUS 3HAHUI

O0BEM OCBOEHHOTO

MaTepuana, yCBOCHHE
BCEX JTUAAKTHUECKUX
eIuHUIT (pa3IeioB)

He 3HaeT 3HaYuTENLHOM YacTH
Marepuaia JUCIUILUIUHbBI

3HaeT MaTepua TUCITUATITHHBI

IlonmHOTa OTBETOB HaA
MMPOBCPOYHBIC BOIIPOCHI

He maér orBersl Ha OOJIBITHHCTBO
BOIIPOCOB

Jlaér oTBeTHI Ha OOJIBIIMHCTBO
BOIIPOCOB

[IpaBUIBEHOCTH OTBETOB
Ha BOIIPOCHI

HomyckaeT rpy0Obie ommoOKy npu
U3JI0KEHUH OTBETa Ha BOIIPOC

He nonyckaer ommbox npu
U3JI0KEHUH OTBETa Ha BOIIPOC

YETKOCTH M3I0KCHUS 1
WHTEpIpETALNY 3HAHUN

Hsnaraer 3HaHusA 0€3 JIOTMYECKON
I10CJIEAOBATEILHOCTH

W3naraer 3HaHUSA B JIOTHYECKON
MMOCIEI0BATENLHOCTH




He nnmroctpupyet usnoxenue
MOSICHAIOIIMMY CXEMaMH,
PUCYHKaMH M IpUMepaMH

Wnmoctpupyet nznoxeHue
HOSICHSIOIINMY CXEMaMH,
PUCYHKaMHU ¥ IpUMepaMu

Hesepno uznaraer u
UHTEPIPETUPYET 3HAHUS

BepHo uznaraer u uHTEpNIPETUPYET
3HAHUS

Hwxe npuBeneHs! mpaBuiia OUEeHUBaHUS (POPMUPOBAHUS KOMIIETEHIIMNA MO TOKA3aTeINto

OLICHUBAaHUA «HaBBpIKM HaUaJILHOTO YPOBHA ».

YpoBEeHb OCBOEHUS U OLIEHKA

Kputepuii onenuBanus

He 3aureno

3auTeHo

HaBbiku BBIOOpa METOHMK
BBITIOTHEHHS 3aaHHI

He mMoxeT BEIOpaTh METOTUKY
BBITIOTHEHUS 3aaHHI

MoxkeT BBIOpaTh METOIHUKY
BBITIOJTHEHHS 3aJaHAI

HaBrIkY BEINOJIHEHUS 3aaHUN
Pa3IUYHOM CIOXKHOCTH

He nMeeT HaBBIKOB BBITTOITHEHUS
y4eOHBIX 3a1aHui

HmeeT HaBBIKU BBITIONHEHHUS
y4eOHBIX 3alaHui

HaBbIku camMOIIpoBEpPKHU.
KagectBo copmMupoBaHHBIX
HaBBIKOB

HonyckaeT rpyObie OIMOKY MpH
BBITIOJTHEHUH 3aJaHUM,
HapyIIaroIUe JOTUKY PELICHUS

3a1a4

He nonyckaet omuoOku npu
BBITIOJTHEHUH 3aJaHUN

Hagbiku ananu3za pe3yiabTaToB
BBITIOJTHEHUS 3aIaHUH,
pelieHus 3aaa4

JlenaeT HEKOPPEKTHBIE BEIBOBI

Jlenaetr KOppEKTHBIE BBIBOIBI

HaBriku npeacraBieHus
PE3yIbTATOB PEILICHUS 3a/1a4

He MoxeT nporymocTpupoBaTh
pelieHne 3a1a4u MOSICHIOIUMU
CXEMaMH, pUCYHKaAMH

Hnmoctpupyer perienue
3aJa4U IOSACHAOIINMU
CXeMaMH, pUCYHKaMH

3.3.1lpoyedypa

OYECHUBAHUA

npu  npogeoeHuu

NPOMENHCYMOYHOU

obyuarowuxcs no oucyuniuve 6 ¢hopme 3awumsl Kypcogol pabomuvl (KYpcoeo2o

npoexkma)
[Ipomexyrounas

arrecragusa 110

paboTHI/KypCOBOTO TPOEKTA HE MPOBOIUTCSI.

JUCHUIIJIMHE B

3aIlUTBl  KYpPCOBOWU

dbopme

ammecmayuu



Ilpunoxenne 2 x pabodeit mporpamMme

Hepeqenb y‘leﬁHBlX H3JaHUH 1 y‘leﬁHO-MeTO)II/I‘le(!KI/IX mMaTepuajion

KomunuecTBo
Ne | ABtop, Ha3BaHME, MECTO M3JIAHUS, U3/IATEILCTBO, MO U3/AHNUS, KOJTMIECTBO 9K3EMILISIPOB B
n/n CTpaHuI| oubimoreke
Tpodumona, T.W. Kypc ¢pusuku. [Tekcrt]: yaeOHOE MOCOOHUE ISl UHKECHEPHO- 100

1 | TexHHYECKHX CHENMATLHOCTEH BRICIINX yueOHBIX 3aBenenuit/ T. U. Tpodumosna.
—21-e u3n., crep. — M.: Akamemust, 2015. — 549 ¢ ISBN 978-5-4468-2023-8

Tpodumora, T. U. Kypc ¢usuku. [Tekcr]: yueOHOE TOCOOME 11 MHKEHEPHO- 150
o | TEXHHYECKHX crieranbHOCTel BhICIIMX yueOHbIX 3aBeneHuit/ T. W. Tpodumona.
— 20-e w3n., crepeorurn. M.: Akanemus, 2014, — 558 c. ISBN 978-5-4468-

0627-0
Bonpkenmreitn, B. C. Coopauk 3a1a4 o obmemMy kypey ¢usuku [Teker]: ans
3 | cryaenToB TexHudeckux By30B / B. C. Bonbkenurreitn. — M3, 3-e, ucmp. u 101, 270

— Cankr-IletepOypr: Kawmxubrit mup, 2013. — 327 c. ISBN 5-86457-2357-7 :

DNEeKTPOHHBIEC YUeOHBIC H3/IaHUs B DIIEKTPOHHO-O0nOmmoredynsix cucremax (ObC):

Ne | ABTop, Ha3BaHUE, MECTO U3JAHMS, TOJ U3IaHUS, KOJUUECTBO Cchuika Ha y4eOHOE U3JIaHKE B
/11 CTpaHUI] 9BC

Kypc obmeit ¢puzuku. B 3 T. Tom 1. Mexanuka.
MonekynspHas Qu3uka [DIeKTpOoHHEBINA pecypc]: yueO.
1 |mocobue / U.B. CaBenbeB — DnekTpoH. gaH. — CaHKT- https://e.lanbook.com/book/106894
IletepOypr: Jlanp, 2018. —436 c.
978-5-8114-0685-2

Kypc o0mieit puzuku. B 3 1. Tom 2. DieKTprUUecTBO U
MaraetusM. Bosiabl. OnTrka [ DneKTpoHHbBIN pecypc] : yueo.
nocoowue / .B. CaBenbeB. — DnexTpoH. naH. — CaHKT-
[eTepOypr: Jlanb, 2019. — 500 c. 978-5-8114-3989-8

https://e.lanbook.com/book/113945

COopHHUK BONIPOCOB U 3a]1a4 1o o0meil huznke

3 [DnexTponHbIi pecypce]: yued. nocodbue / 1.B. Caenben—

OnexrpoH. nan. — Cankrt-IlerepOypr: Jlans, 2018. — 292 c.
978-5-8114-0638-8

https://e.lanbook.com/book/103195

PykoBozcTBO K pemnienuto 3aaa4 no ¢pusnke : YuedbHoe
noco6ue s CIIO /T.U. Tpodumosaa. - 3-e uz ., ucnp.
u gor. - Mocksa : FOpaiir, 2023. - 265 c. -
(ITpoeccronansHoe oOpa3oBanue). - Pexum gocryna:
OneKkTpoHHO-0nbnoTeuHas cucrema KOpaiT, mist
aBTOpH3. oJb3oBarenei. - ISBN 978-5-534-15474-0 :

https://urait.ru/bcode/507820
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®usuka. DyH1aMEHTAIbHOE €CTECTBO3HAHUE [ DJIIEKTPOHHBIN pecypc] : METOIMYECKUE
yKa3aHUs K MPAKTHUYECKUM 3aHATHIM U CaMOCTOSATEIbHON padoTe it 00yJarouuxcs mo
BCEM HAIpaBJIEHUSIM IMOATOTOBKH, peanudyembiM HUUY MI'CY / Harr. uccnegosat. Mock.
roc. CTPOHT. YH-T., Kad). PU3UKHA U CTPOUTEIHLHON adPOAMHAMHUKH ;

coct.: O. B. HoBocenona u ap. ; peu. b. C. Ilpenreuenckuii |. - Mockaa :
MUCHU-MI'CVY, 2018. - (Pusuxka). - URL: http://lib-
04.gic.mgsu.ru/lib/Metod2018/14.pdf

Mexanuka. DnekTpomMaraeTu3m. MosekymspHas pu3rka 1 TepMOIUHAMUKA
[DneKTpOHHBIN pecypc] : METOAUYECKHE yKa3aHHsI K IPAKTUUECKUM 3aHATUAM JUIs
oOyuaromuxcs 6akanaspuara o Bcem YI'CH, peamnzyemsim HUY MI'CY / Ham.
uccienoBar. MocK. roc. CTpouT. YH-T., Kad. (GU3UKHU U CTPOUTEIBHON a3pOAMHAMUKY ;
coct.: J. A. JleonoBa u np. ; - Mocksa : MUCU-MI'CY, 2019. - (duzuka).-

URL.: http://lib-04.gic.mgsu.ru/lib/Metod2019/41.pdf

BonHoBas 1 kBaHTOBAs ONTHKA. DJIEMEHTHI aTOMHOH U SACpHON (DU3UKH[ DIIEKTPOHHBII
pecypc] : MeToIMYecKre YKa3aHUs K MPAKTHYSCKUM 3aHATUSM TS O0YJarOIIHX Cs
OakanaBpuata o Bcem YI'CH, peanuzyemsim HUY MI'CY. / Hal. uccnen. Mock. roc.
CTPOMT. YH-T., Kap. IPUKIIAJTHON MaTeMaTHKH ; cocT. : [[. A. JleonoBa u ap.. - Mocksa :
MUCHU-MI'CY, 2020. - (CtpourenbctBo). -URL:http:/lib-
04.gic.mgsu.ru/lib/metod2020/154.pdf

TepMoarHaMuKa U TEIUIONEpeada | METOANYECKHIE YKa3aHHs K MPAKTHYECKUM 3aH
ATUSIM U CAMOCTOSITSIILHOU paboTe I 00yJaroIIUXCsl IO HAPABJICHUIO MIOATOTOBKU
01.03.04. IIpuknaanast MmaremaTuka[ DaeKTpoHHBINH pecypc] / Har. nucciaenosat. Mock.
roc. CTPOUT. YH-T., Kad. oOmieit u npukiaanoi ¢usuku ; coct.: M. U. [Tandunona [u ap.]
;. - MockBa : MUCHU-MI'CY, 2021. - URL:http://lib-
04.gic.mgsu.ru/lib/metod2021/214.pdf

®usuka. JlabopaTopHbIi MPakTUKYM[DIEKTPOHHBIHN pecypc] : METOMUECKUE YKa3aHUs K
nabopaTopHBIM paboTaM It 00yJaromuxcs 0akajaBpruaTa u CreluaInTeTa mo BCeM
YI'CH, peanuzyemsiMm HIY MI'CY / Hai. uccnenosar. Mock. roc. CTpouT. yH-T, Kad.
(GU3KUKYN U CTPOUTENIBHON adpoauHaMuky ; [cocT.: B. JI. Kammuuesa [u np.] ;. - Mocksa :
MUCHU-MI'CY, 2020. - (dusuka). - URL.: http://lib-
04.gic.mgsu.ru/lib/metod2020/238.pdf
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Ne CchplIKa Ha DJIEKTPOHHBIN KypC
m/n p yp
1 https://cito.mgsu.ru/subject/index/card/subject_id/1504
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HanmenoBanue

DNeKTpOHHBIN agpec pecypca

«Poccwuiickoe oOpa3oBaHue - PeneparTbHbIA
ropTan

http://www.edu.ru/index.php

Hayugnas snextponHast 6ubmmoreka

http://elibrary.ru/defaultx.asp?

OnekTpoHHas ~ OMONIHMOTEYHAass  cHcTeMa
IPRbooks

http://www.iprbookshop.ru/

®denepanpHas YHUBEPCUTETCKAs
KOMITIbIOTEpHAs ceTh Poccun

http://www.runnet.ru/

Wndopmanmonnas cuctema "EnuHoe OKHO
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http://window.edu.ru/
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