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1. TACIIOPT PABOYEH MPOT'PAMMBI YYEFHOU JUCIHATIIIMHBI «®@U3UKA»

1.1. O6sacTh NpUMEHEHHsI TPOTPAMMBI

Pabouas mporpamma yueOHoU mucturuinabl bJ[.07 dusuka pazpabortaHa s CTYIACHTOB
crenranbHocTH 36.02.03 300TeXHHMS B KadyeCTBE MPUMEPHOM MporpamMMbl ISl peaiu3aluu
OCHOBHOH MpogeccruoHanbHON 00pa3oBarenbHOi mporpamMbl CITO Ha 6aze 0OCHOBHOTO 00IIEro
00pa3oBaHMs C MOJYYEHHEM cpeaHero ooimero oopazoBanus (mpotokoi Ne 3 ot 21 utonsa 2015 .
Perucrpanuonnsiii Homep peuensuu 384 ot 23 utons 2015 r. DT'AY «DUPO»); ¢ BHECEHHBIMU
W3MEHEHUSMH,  PEKOMEHJOBaHHbIMU  DenepalibHbIM  TOCYJapCTBEHHBIM  OIOJIKETHBIM
00pa3oBaTEeNbHBIM  YUPEXKIECHHEM JIOMOJHUTEIHHOTO MPO(PECCHOHATBHOTO  00pa30BaHUS
«HCcTUTYT pa3Butus npodeccruonansHoro oopazoBanus» (PI'BOY IO «MPIIO») ¢ yderom
[TpumepHO# OCHOBHOW 00IIE00pa30BaTENBHON MPOTrPAMMBI CPEIHEro OO0Iero oOpa3oBaHUs,
0JIOOpPEHHON peleHrueM (eaepaabHOr0 y4eOHO-METOIUYECKOT0 OOBCAMHEHHUS II0 OOIIeMy
obpaszoBanuio (IpoTokoi ot 28 uroHs 2016 1. Ne 2/16-3), ¢ yuetom yrouneHuit ®I'AY «DHUPO»
(mpotokon Ne3 ot 25 mas 2017 1.)

1.2. MecTto Yy4eOHOH JMCUMIUIMHBI B CTPYKType MpPOrpaMmbl IOATOTOBKHU
CIEeNHMAINCTOB CPeIHEro 3BeHa:

VYueOnass mucnuumHa «®Dusukay SBISETCS YYCOHBIM IPEAMETOM IO BBIOOpY W3
oOsi3arenpHOM mpeameTrHolt obnactu «EctectBennbie Haykm» PI'OC cpemHero oOriero
oOpa3oBaHwUs.

Hucnunnuna «dusmnkay nzydaercs B 001eodpazoBarenbHoM nukiie yaueonoro OITOIT CIIO
Ha 0a3e OCHOBHOI'O 00IIEro 00pa30BaHUS C TIOJYUYCHHUEM CPEIHET0 00IIero oopa3oBaHusl.

Mecto yueOHOIM nucuuruinabl «Dusnka» - B cocraBe 0011e00pa3oBaTeNIbHBIX YYeOHBIX
IMCUUIUIAH 10 BBIOOPY, (OpMHUpPYEMBIX W3 00s3aTeNbHBIX TNpeaMeTHbIX obmacteir PI'OC
cpenHero obmero obpazoBanus, mnsa crneuuanbHocTedt CIIO cootBercTBylOIIEro mpodus
poheCCHOHATTLHOTO 00Pa30BaHMS.

[Ipu OCBOCHHUH CHelUaTbHOCTEN CIIO €CTECTBEHHO-HAy4YHOI'O npodumns
npodeccuonanbHOro oOpasoBanus ¢pusnka uzydaercs Ha npoduasHom ypoBHe ®I'OC cpennero
o011ero oopa3oBaHusl.

1.3. Hdeau n 3apa4m y4eOHOM JMCHUILIMHBI — TPEOOBAHUS K Pe3yJbTATAM OCBOCHUS
AUCHUIINHBI:

Conepxanue nporpaMMsl « PU3KKa» HaIpPaBIEHO HA JOCTHXKEHUE CIENYIOIINX Yeell:

— OCBOEHME 3HaHMH 0 (PyHTaMEHTANbHBIX (PU3NYECKUX 3aKOHAX M MPUHLHUIAX, JEKAIIHUX B
OCHOBE COBPEMEHHOW (pU3MUEeCKON KapTHUHBI MUpPA; HanOojiee Ba)KHBIX OTKPBITUSAX B 00JIaCTH
¢u3MKK, OKa3aBIIMX OIpEJeIsoNlee BIMSHUE HAa Pa3BUTHE TEXHUKH U TEXHOJOTMH; METOAax
HAy4YHOTO MO3HAHUS IPUPOJIbI;

— OBJAJICHWE YMEHHUSMU [POBOJUTH HAOIIOACHMS, TIJAHUPOBATh M  BBIIOJIHATH
9KCIIEPUMEHTHI, BBIIBUTaTh T'MIIOTE3bI U CTPOUTH MOJEIH, IPUMEHATH MOIYYEHHbBIE 3HAHUS 110
¢buszuke 11 OOBSICHEHHS pPa3sHOOOpa3HbIX (U3UUECKUX SBJICHUH W CBOWCTB BEIIECTB;
MIPaKTUYECKH HCII0JIb30BATh ¢buznyeckue 3HAHMSI, OLICHUBATh JOCTOBEPHOCTD
€CTeCTBEHHOHAY4YHOU MH(pOpMaLnu;

— pa3BUTHE [T03HABATEJIbHBIX HHTEPECOB, NHTEIUIEKTYaIbHBIX M TBOPUECKUX CITIOCOOHOCTEN
B TIpoliecce MpUOOpEeTeHus 3HaHWH M yMEHUH M0 (U3MKE C HCHOJIb30BAHUEM PAa3IMYHBIX
HCTOYHUKOB MH(GOPMAIIMU U COBPEMEHHBIX HH()OPMALIMOHHBIX TEXHOJIOTUH;

— BOCHUTaHHE YOEXKJIEHHOCTH B BO3MOXKHOCTH TIIO3HAHUS 3aKOHOB  MPUPOJBL,
UCTOJb30BAHUS JOCTHKEHUH (U3MKKM Ha OJlaro pa3BUTUS 4YEIOBEYECKOW IMBHIIN3ALNM;
HE0OXOIUMOCTH COTPYAHUYECTBA B IIPOLIECCE COBMECTHOTO BBIIOJIHEHHUS 3a/1a4, YBAXKUTEIBHOTO
OTHOLIEHUsT K MHEHHUIO OINIOHEHTAa Npu OOCYXJAEHUH TNpoOJIeM eCTEeCTBEHHOHAYyYHOTrO
CoJIepKaHusl; TOTOBHOCTH K MOPAJIbHO-3TUYECKOI OLIEHKE HCII0JIb30BaHMsI HAYYHBIX TOCTHKEHUH,
YyBCTBA OTBETCTBEHHOCTH 32 3aIMUTY OKPY>KAIOIEN CPEbl;
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— HCIOJIb30BaHUE NPUOOPETEHHBIX 3HAHUM M YMEHUI JJIs peleHHs] MPaKTUYECKUX 3a/1ad
MOBCETHEBHON JKM3HHU, oOecredeHus: Oe30MacHOCTH COOCTBEHHOM JKH3HH, PAalMOHAIBHOTO
IIPUPOJIOIIOIB30BaHUS U OXPaHbl OKPY>KAIOLIEH cpelibl U BO3SMOXHOCTb IPUMEHEHUS 3HAaHUH IIpU
pelIeHNH 33124, BOSHUKAIOIIUX B TIOCIEAYIONIEeH MpohecCHOHATEHON AEATEIIEHOCTH.

OcBoenue cojnepxkaHus yuyeOHOH aucuuiuivHbl «®Pu3nka» o0ecneuuBaeT JOCTHIKEHHUE
CTYZICHTaMH CJIETYIOLINX PE3yIbTaTOB:

JUYHOCIHBIX:

— YyBCTBO I'OPJOCTH U YBAXKEHMSI K UCTOPUU U JOCTHIKEHUSM OT€YECTBEHHON (PU3UUECKOI
HaykH; (U3UYECKU I'PaMOTHOE IOBEACHUE B MPO(ECCHOHANBHON IEATEIBHOCTH M OBITY IpH
oOparieHnu ¢ mpudopamu U yCTpOICTBaMU;

— TOTOBHOCTB K IPOJIOJDKEHHIO 00pa30BaHMs M MOBBIMICHHS KBaTH(pUKaLUK B H30paHHOM
poeCCHOHATILHOM JIETEIbHOCTH U 00OBEKTUBHOE OCO3HAHUE POJIH (PU3NYECKUX KOMIIETEHIINN B
3TOM;

— YMEHHUE HCHOJb30BaTh JOCTHKECHHUS COBPEMEHHOW (DM3NYECKON HAyKU U (PU3UUECKUX
TEXHOJIOTUH [yl TOBBILIEHUS COOCTBEHHOTO WHTEJUIEKTYaJlbHOTO Pa3BUTUS B BbIOPaHHOM
npodeccnoHATLHOM IeATEIIBHOCTH;

— YMEHHE CaMOCTOSITENILHO TOOBIBATH HOBBIE IS ce0s1 pr3muecKre 3HAaHUS, UCTIONB3YS IS
3TOr0 JIOCTYIHbIE HCTOYHUKH HH(POpMALINH;

— YMEHHUE BBICTpPauBaTh KOHCTPYKTHUBHBIE B3aHMMOOTHOILICHHMS B KOMAaHJE IO PELICHHIO
00ImMX 3a7a4;

— YMEHHE YIpPaBISTh CBOCH IMO3HABATEIBHOH JEATEILHOCTHIO, MPOBOIUTH CAMOOICHKY
YPOBHSI COOCTBEHHOT'O MHTEJUIEKTYaJIbHOTO PA3BUTHUS;

MemanpeoMemHbix:

— WCITOJNIB30BaHUE PA3IMYHBIX BHUIOB ITO3HABATEIBHON JEATEIBHOCTH Uil PEIICHHS
¢bu3nvecKux 3a1a4, IPUMEHEHNE OCHOBHBIX METOJIOB IMO3HAHMS (HaOIr0IeHUS,

— OIHCaHWs, U3MEPEHUS, SKCIIEPUMEHTA) JIJISl HU3YUCHHUS PA3IMIHBIX CTOPOH OKPYKAIOIIEH
JeWCTBUTENBHOCTH;

— HCMOJIb30BaHUE OCHOBHBIX HWHTEJUIEKTYaJbHBIX OIEpalUii: TOCTAaHOBKH 3aJ]layu,
dbopMynupoBaHUsl THUIOTE3, aHAIW3a M CHHTE3a, CPaBHEHUs, OOOOIIECHMs, CHCTEeMAaTH3alluu,
BBISIBJICHUS IPUYMHHO-CIIEICTBEHHBIX CBSI3€H, TOMCKA aHAJIOTOB, ()OPMYJIMPOBAHUS BBIBOJIOB JUIS
W3YYEHUS PA3UYHBIX CTOPOH (M3NYECKHX OOBEKTOB, SBICHHUH W MPOIECCOB, C KOTOPBIMH
BO3HUKAET HEOOXOAUMOCTh CTAJIKUBAThCS B IpodecCuoHanbHOH chepe;

— yYMEHHE 'eHEepHUPOBATh UJIEH U OTIPENIENISATh CPEICTBA, HEOOXOIMMBIE [T UX peau3aliii;

— YMEHHE HCIOJIb30BaTh Ppa3IMYHble HCTOYHMKM JUISL TOJIyY4EHHUs (PU3UUECKOM
nH(pOpMaINH, OIIEHUBATH €€ JOCTOBEPHOCTS;

— YMEHHE aHAIM3HPOBATH U MPEJICTABIATH HH()OPMAIIHIO B Pa3IMYHBIX BUIAX;

— yMeHHe MyOJIMYHO TPEACTaBIATh PE3yIbTaThl COOCTBEHHOTO HCCIICAOBAHUS, BECTH
JMCKYCCHH, JIOCTYIIHO M TapMOHHYHO codYeTas cojepkaHue Hu (OpMbl IpelCTaBlIseMOn
nH(popMaLnu;

npeomemmuuix:

— c(hOpMHPOBAHHOCTh MPEICTABIECHUI O POIM U MecTe (PU3UKU B COBPEMEHHOM Hay4YHOM
KapTHHE MHUpa; TOHUMaHue PU3NIECKOM CYITHOCTH HaOIr01aeMbIX BO BeenenHoi siBieHuit, ponu
¢bu3nKn B GOPMHUPOBAHUHU KPYTo30pa M PYHKIMOHATHHON TPAMOTHOCTH YEJIOBEKA ISl PEIICHUS
MIPAKTUYECKHX 3a/1aY;

— BJAJCHHE OCHOBOMNOJAraloIUMHU (U3NYECKUMU TOHATUSAMH, 3aKOHOMEPHOCTSIMH,
3aKOHAMH U TEOPHUSIMH; YBEPEHHOE UCTIONb30BaHUE (PU3HUECKON TEPMUHOIOTHN 1 CHMBOJIUKH;

— BJaJeHHEe OCHOBHBIMH METOJAMH HAy4YHOTO ITO3HAHMS, WCIOJIb3yeMBIMH B (pH3HKe:
HaOJI0IeHNEM, OTIUCAaHUEM, U3MEPEHHEM, YKCTIEPUMEHTOM;

— yMmeHus oOpabaTbIBaTh pe3yJIbTaThl U3MEPEHUil, 0OHAPYKMBATh 3aBHCUMOCTh MEXTY
(GU3NYECKUMU BEIMYMHAMU, OOBSCHSTH NOJTYUYEHHBIE PE3YJIbTaThl U JIEJ1aTh BHIBOJIBL;
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— copMHUPOBAHHOCTH YMEHHS pemiaTh (PU3nYeCcKue 3a/1auu;

— c(hOpMHPOBAHHOCTh YMEHUS IPUMEHSTH IOIy4YEeHHBIC 3HAHUS JUI1 OOBSICHEHUS YCIOBHI
npoTekaHus (U3MUECKUX SBJICHUN B mpupojae, MpodeccnoHanbHOl chepent sl NPUHATHSL
MIPAKTUYECKUX PEIICHUM B IIOBCEIHEBHOM KU3HU;

— c(hopMHpPOBAaHHOCTh COOCTBEHHOW TMO3WIMM 10 OTHOIICHWIO K  (hu3mdeckoi
UHPOPMAIINH, TTOTy9aeMON M3 Pa3HBIX HCTOYHHKOB.

1.4. IlepeyeHb NJIAHUPYEMbIX Pe3yJbTATOB O0y4YeHHs MO IMCHUILIMHE (MepedYeHb
(popMupyeMbIX KOMIIETEHIMIT)
He NPedyCMompeHo.

2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHUILINHBI

2.1. O0beM yuyeOHOM IMCUMILIMHBI M BUbI Y4eOHO# padoThI

. Bcero CemecTpbl

Bun yuebHol paboThl 4ACOB 1 >
Y4yeOHas Harpy3ka (Bcero) 78 32 46
AyauTOopHbBIE 3aHATHS (BCEro) 78 32 46
B ToMm uncne:
3aHATHS JIEKLIMOHHOTO TUIIA 16 22
MIPAKTHYECKHUE 3aHATHS (TPAKTUKYMBbI) 16 24
CamocrosiTe/ibHasi padoTa (Bcero) HE IPETyCMOTPEHA
IIpomexxyTounas arrecranus (3K3aMeH/3a4eT/aud.3a4uer) aud. 3ader
OO01mas TpyA0eMKOCTh 78 32 46

2.2. CTpyKTYypa AUCHUILIHHBI:
KosmuecTBO ayIMTOPHBIX YaCOB
HaumeHoBaHue pa3iesioB U TeM TeopeTnueckoe IIpakTH4yeckue u
Bcero JlaGopaTopHbIe
o0yueHue
3aHATUSA

Brenenne 2 2
1. MexaHuka 16 8 8
2. MonekynspHas ¢pusuka. Tepmoagunamuka 12 6 6
3. DnexTpoIuHaAMHKA 20 10 10
4. OnTuka 10 6 6
5. DneMeHTHI KBaHTOBOW (DU3UKH 4 2 2
6. DBomonus Beenennoit 4 4 8
Bcero no gucuuniimue 78 38 40




2.3. TemaTnueckuii IJIaH M coAepKaHUue Y4eOHOM TUCHUIINHBI «PH3HKa)

HaumenoBa Conep:kanue y4eOHOro MaTepuaa O0bem | Popmupyembre
HHe NpaKkTHYeCKHe 3aHATHSI H CAMOCTOsITeIbHAs padoTa HacoB | :qﬁ)zl:':; 0"H an
pa3aesioB u o0yuaronerocs bHbIE
TEeM KOMIICTCHIIUH
1 2 3 4
BBenenue | Comep:xanue yueOHOro marepuasa 2 OK 03
Jlexnun OK 05
Tewma 1.1. ®usuka — dyHaaMEHTANTBHAS HAYKa O MPUPO/IC.
3navyenue ¢pusuku npu ocBoenuu npodeccuit CI10 n
cuermanbHocter CIIO.
1. Conep:xanue yueOHOro MaTepuaJia 14 OK 01

Mexanuka | Jlekuuu OK 02

Tema 1.2. KunemaTnka MmaTepruaibHONW TOUKU OK 04
Tema 1.3. Jlunamuka OK 05
Tema 1.4. 3akoHBI COXpaHEHUS] B MEXaHUKE OK 07
Tema 1.5. Mexanudeckue KojieOaHUs U BOJHbI

IIpakTnyeckue (1abopaTopHbie) 3aHATHSA 14
HccnegoBanue ABMKEHUS Tena MOJ ACHCTBUEM

MMOCTOSIHHOM CHJIBI.

N3yueHune 3aKkoHa COXpaHEHUS! UMITYJIbCA.

CoxpaHeHre MEXaHMUECKON YHEPTUU IIPH IBUKEHUH Teja

MO/, IEUCTBUEM CHIJI TSIKECTU U YIPYTOCTH.

CpaBHeHue paboThl CUJIbI C K3BMEHEHUEM KUHETHUECKON

JHEPrUy Tela.

N3yyenne 3aKk0HOB COXpaHEHHUs Ha IPUMEpE yAapa I1apoB

1 OaJNTUCTUYECKOTO MasiTHUKA.

N3yuenne ocoOEHHOCTEN CUIIBI TPEHUS (CKOJIBKECHHUSI).

2. OcHoBbl | ConepxaHue y4eOHOI0 MaTepuasa 8 OK 01
MOJIEKYJaspH | Jlekuuu OK 02
oif pusuku u | Tema 2.1. OCHOBBI MOJIEKYJIIPHOM KMHETUYECKOU TEOPHUHU. OK 03
TepMoauHaM | MneanbHbli ra3 OK 04

HKH Tema 2.2 M3zonporecchl: 3aKOHBI U UX Irpaduyeckoe OK 05
MpeACTaBICHUE OK 07
Tema 2.3 OcHoBsl TepMoanHaMukHu. [lepBoe Havano
TEPMOJUHAMUKHU U €To puMeHeHne. Bropoe Hauano
tepmoanHamuku. KITJ[. Hukn Kapnao
Tema 2.5. CBOMCTBO NapOB, KUJIKOCTEM, TBEPABIX TEI
IIpakTnyeckue (J1abopaTopHbIe) 3aHATHSA 10
N3mepenue BIaxHOCTH BO3TyXa.
N3mepenne NoBEpXHOCTHOIO HATSKEHUSI JKUIKOCTH.
Habmonenue npornecca kpuctannuzauuu M3ydenne
nedopmarum pactskeHus. M3yuenue TemnnoBoro
paciiipeHus TBepIbIX TeIl.
W3yuenne 0coOOEHHOCTEH TEIIOBOTO PACHIMPEHHSI BOIBI.
3. Conep:kanue y4eOHOIro MaTepuaJia 14 OK 01
Juexktpoaun | Jlekuun OK 02
aMHUKa Tema 3.1. DnexTpocTtaTuka OK 03
Tewma 3.2. IlocTosiHHBIN TOK OK 04




Tema 3.3. MaruuTHebI€e SIBJICHUS
Tema 3.4 DnekTpoMarHuTHAs UHAYKIIAS
Tewma 3.5. DneKTpOMarHUTHBIE KOJICOAHWS M BOJHBI

IIpakTnyeckue (J1abopaTopHbIe) 3aHATHSA

N3yuenue 3akona Oma aj1s ydacTka LelnH,
IIOCJIE0BATEIBHOTO U NApajlIEIbHOTO COEINHEHNUS
IIPOBOJTHUKOB.

N3yuenue 3akoHa OMa a1 IOJHOM LIEIH.

W3ydenue sBaeHUs 371€KTPOMAarHUTHON MHTYKIIUH.
Omnpenenenre TemMnepaTypbl HUTH JIaMITbl HAKAJIMBAHUS.
Onpenenenne 3/]C 1 BHyTpEHHETO COTPOTUBIICHUS
HCTOYHUKA HAIPSDKEHUSL.

16

OK 05
OK 07

4. OnTuka

Conep:kaHue y4eOHOIro MaTepuaJa

Jlekuuu

Tema 4.1. Ilpupona ceeta. OcHOBBI (hOTOMETPHUH

Tema 4.2 DnemeHTsl reomeTpuyeckoi onTuku ToHkHe
nmuH3bl. [locTpoeHne n3o0paxeHuii B TMH3aX U 3epKajax
Tewma 4.3. BosiHOBBIE CBOMCTBA CBETA

IIpakTnyeckue (JiabopaTopHbie) 3aHATHS

N3yyenue n3o0pakeHus: NpeMETOB B TOHKOM JIMH3E.
N3zyuenune nnrepdepeHuuu u Audpakuum cBera.
I'pamynpoBka cCiekTpockona v ONpeesICHUE ITIMHBI BOJIHBI
CHEKTPAJIbHBIX JIMHHH.

OK 01
OK 02
OK 04
OK 05

5. OcHoOBBI
CIEeNHAIBHO
i Teopun
OTHOCHTEJIb
HOCTH

Coaep:xanue yueOHOro MaTepuaJia
Jlekuunu

Tema 5.1 OcHOBBI cIELIMANIBHOM TEOPUN OTHOCUTEIBHOCTH.

[Tocrynate! DitHmTeiina. [Ipeobpazosanus Jlopenna.

IIpakTnyeckue (1abopaTopHbie) 3aHATHSA

W HBapnaHTHOCTh MOJYJISl CKOPOCTH CBETA B BaKyyMe.
[Tocrynare! DitHmTeliHa. [IpocTpancTBO 1 Bpems
CIELMAJIEHON TEOpUN OTHOCUTENBHOCTH. CBS3b MacChl U
SHEPruu cBOOOIHOM YacTHIIbl. DHEPrHsl MOKOS.

OK 01
OK 02
OK 04
OK 05
OK 07

6.
9J1eMeHThbI
KBaAHTOBOM
(puzuxku

Conep:xanue yueOHOro MaTepuaJia

Jlexknun

Tema 6.2 DnemeHTh! (U3UKH aTOMa, AaTOMHOTO S/pa U
AJIEMEHTApHbIX YaCTHIL

IIpakTnyeckue (1abopaTopHbIe) 3aHATHSA

1. Pacuer MakCMManbHOM KMHETUYECKON YHEPTUU
3JIEKTPOHOB IpH (HOTORIEKTpUUIECKOM 3P dekTe.
Onpenenenne pabOTHI BbIX0/1a JIEKTPOHA 110 TpapuKy
3aBUCHUMOCTH MaKCUMAaJIbHON KHHETHUYECKON SHEPTUU
(hOTORIEKTPOHOB OT YacTOTHI cBeTa. M3Mepenue paboTsl
BBIXO/IAa AJIEKTPOHA.

2. Pacuer 4acTOTBI M JUIMHBI BOJIHBI UCITYCKAEMOI'O CBETA
IIpH NIEPEXOE€ aTOMA BOAOPOJIA U3 OJTHOTO CTAllMOHAPHOTO
COCTOSIHUS B IPYTOE.

3. Pacyer sHEpruu cBs31 aTOMHBIX SIEP.

Onpenenenue 3apsiga 1 MacCOBOTO YKMCIIa aTOMHOTO S/pa,
BO3HHUKAIOIIETO B PE3YJIbTATE PAJUOAKTUBHOTO pacaja.
Brruucnenue sHepruu, 0cBOOOXKIAIONICHCS TIPH
paavoakTUBHOM pacnaje. OnpeneneHue NpoIyKToB

OK 01
OK 02
OK 04
OK 05
OK 07
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SIZIEPHOW peakUuuu. Beraucienue sHepruu,
0CBOOOKIAIONIECHCS MTPU SIEPHBIX pPEaKLUsX.

7. Conep:kaHue y4eOHOIro MaTepuaa 6 OK 01
IBojronus Jexknuu OK 02
Bcenennoi 7.1 ConHeuHas cucTeMa: IUIAaHETHI U Majible Teaa. CucreMa OK 03
3emus-Jlyna. ) OK 04
7.2 Ctpoenue u 3Bogonus CoJiHIa U 3BE3I.
Knaccudukanus 38371, 3BE31bI 1 UCTOYHUKU UX SHEPTHH. OK 05
7.3 IN'anaktuka. CoBpeMEHHBIE MPEACTABICHUS O CTPOCHUH OK 07
U 3BOJIIOIMH BeenenHoit
IIpakTnyeckue (JiabopaTopHbie) 3aHATHS 4

Ucropus pa3BUTHS KOCMOHABTHKHU

N3yyenue kapThl 3Be3HOr0 HeOa. HebecHble KOOpAUHATHI,
OCHOBHBIC TOUKH U JIMHHHA HEOCCHOH CQEpEI.

Teneckonsl, o0cepBatopun, MKC

BCET'O 110

2.3.1 KoHTpPOJ/1b U OLIEHKA Pe3yJIbTATOB OCBOEHHUS THCHMUILINHBI

KoHTpPoJIb M 0LIeHKA PAaCKPBIBAIOTCS Yepe3 YCBOCHHBIC 3HAHUS U TIPUOOPETCHHBIE 00YYarOIIMHICSI
yYMEHHs], HallpaBJIeHHbIE Ha (hOpMUpOBaHKE 00IUX U TPO(ecCHOHANBHBIX KoMNeTeHuuid. Komnerenuun
JIOJKHBI OBITH COOTHECEHBI C TTPSIMETHBIMH PE3yJIbTaTaMHU.

Kox 1 HauMeHOBaHHUe Paznen/Tema THun oeHOYHbIX
bopMupyeMbIX KOMIIETEH Ui MeponpusI THIA
OK 01. Beibupats criocoOsr pemenust [Pazmen 1. Temsr 1.1., 1.2, 1.3 _ YCTHBIH OIIPOC;
3aad npodeccuoHanbHON Pazgenm 2. Temer 2.1.,2.2., 2.3. (bpOHTATBHBII OMpPOC;
e TeTbHOCTH MPUMEHHUTEIBHO K Paszgen 3. Temnr 3.1.,3.2.,3.3.,3.4., OTIEHKA KOHTPOJTBHBIX
[Pa3JIMYHBIM KOHTEKCTAM 3.5. paGorT:;

Paznen 4. Temsr 4.1., 4.2. ’

Pasznen 5. Temsr 5.1.,5.2., 5.3. HabJIOCHHC 33 XONIOM

BBITIOJTHEHUS

Pasznen 6. Temnr 6.1., 6.2.
Pazgen 7. Temer 7.1, 7.2
OK 02. Mcnons3oBath coBpemennbie [Pazgen 1. Temsr 1.1, 1.2, 1.3

1ab0paTOPHBIX padoT;
OLICHKA BBITIOJIHEHUS
1abopaTOPHBIX padoT;

CpPEACTBA IIOUCKA, aHAIIN3a U Pasnen 2. Temnr 2.1.,2.2., 2.3.
MHTEPIPETALMH NHYOPMALNH I Pasnen 3. Temsr 3.1., 3.2, 3.3, OLICHKA MPAKTHYCCKUX
nH(pOpMallMOHHBIEe TeXHONIOTUM uia  3.4., 3.5. pabot (perueHus
BLINIOJTHEHNS 32124 Pasnen 4. Tembr 4.1., 4.2. Ka4CCTBCHHBIX,
npodeccuonanpHoi nestensHoctn  [Pasaen 5. Temsr 5.1.,5.2., 5.3. PacyeTHBIX 3a/1a4);
Pasnen 6. Temsl 6.1., 6.2. OLCHKA TECTOBBIX
Pasnen 7. Tems 7.1, 7.2 3a/laHnu,
OK 03. ITnanuposats u Pasnen 1. Temsr 1.1., 1.2, 1.3 HaOIIIOJICHHE 33 XOZI0M
[PeATN30BbIBATH COOCTBEHHOE Pazmen 2. Temsr 2.1.,2.2.,2.3. BBIIOTHCHUA
poheCCHOHATBHOE M TMYHOCTHOE Pasnen 3. Temsr 3.1., 3.2.,3.3., HHINBUNyaJIbHBIX
[pa3BUTHUE, IPENPUHUMATEIBCKYIO 3.4.,3.5. MPOCKTOB M OICHKA
NEeATeNIbHOCTH B MpodeccruonanbHol  [Pasmen 7. Temsr 7.1, 7.2 BBINTOJTHEHHBIX
cdepe, UCTIOIB30BaTh 3HAHUS TI0 MPOCKTOB;
(brHAaHCOBOW I'PaMOTHOCTH B OIICHKA BBITTOJIHEHUS
Pa3IMYHBIX KU3HCHHBIX JOMAITHUX
CHTYyaIHsIX CaMOCTOSITETBLHBIX
OK 04. DpdekrnBHO Pasgen 1. Tems 1.1., 1.2, 1.3 pabor;
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B3aMMO/ICHICTBOBATh U PabOTaTh B Paznen 2. Temer 2.1.,2.2., 2.3. HaOMIOICHUE U OIIEHKA

KOJUIEKTHBE M KOMaHJIE Pasnen 3. Tems1 3.1., 3.2., 3.3, pelieHus Kelic-3a1au;
3.4.,3.5. HaOJII0ICHUE U OIICHKA
Paznen 4. Temsr 4.1., 4.2. JIETIOBOI UTPBI;
Paznen 5. Temnr 5.1.,5.2., 5.3. JlnddepeHLrpoBaHHbIi
Paznen 6. Temer 6.1., 6.2. 3a4er
Paznen 7. Temer 7.1, 7.2

OK 05. OcyiiecTBasiTh yCTHYIO U Paznen 1. Temsr 1.1., 1.2, 1.3

MUCbMEHHYI0 KOMMYHHUKAIMIO Ha Pazgenm 2. Temsr 2.1.,2.2., 2.3.

rocynapctBeHHOM si3bike Poccuiickoit [Paznen 3. Temnr 3.1., 3.2., 3.3,

Denepanuu ¢ yaerom ocodbennocreir  3.4., 3.5.

COLMAJILHOTO U KYJIBTYPHOTO Paznen 4. Temn1 4.1., 4.2.

KOHTEKCTa Pazgen 5. Temsr 5.1., 5.2., 5.3.
Pasznen 6. Temnr 6.1., 6.2.
Pazgen 7. Temer 7.1, 7.2

OK 07. ConeiictBoBaTh coxpanenuto [Pazgen 1. Temsr 1.1., 1.2, 1.3

OKpPY’Karollle cpelsl, Paznen 2. Temer 2.1., 2.2., 2.3.

[pecypcocOEpeKeHHIO0, TPUMEHSTh Paznen 3. Temsr 3.1.,3.2.,3.3.,

3HaHHA 00 M3MEHEHUH KJIMMAaTa, 3.4, 3.5.

MPUHITUIIBI OEPEHKITNBOTO Paznen 4. Temb1 4.1., 4.2.

MpOoun3BOICTBA, 3 (HEKTUBHO Paznen 6. Temni 6.1., 6.2.

NIEHCTBOBAThH B UPE3BbIYANHBIX Paznen 7. Temsr 7.1, 7.2

CUTYaIUIX

nK:...

2.4. ConepxaHue pa3iesioB IUCHUINIIHHBI

2.4.1. 3aHATHSA JEKIIHOHHOI0 THIIA

No H ®opma
pas- auMCHOBaH TEKYyIIE
nema | M€ pas3ziciioB Coneprxanue paznena ro

1 TeM KOHTpPO
JIsA
1 2 3 4
1 cemecmp
Baeaenue dusuka — QpyHIaMEHTaIbHAS HAayKa O MPUPOIC. y, T

ECTGCTBGHHO-H&y‘IHBIfI MCTO/J ITO3HaHUs, €r0 BO3MOXHOCTU U I'PAHUILIBI

MPUMEHUMOCTH. DKCIIEPUMEHT U TEOPHsI B IPOLIECCE MTO3HAHUS IPUPOIBI.
MopenupoBanue Gpu3ndeckux sBJICHUH U polieccoB. Poib skcriepuMeHTa
U TEOpHUH B Ipoliecce MO3HaHUs Mpupoabl. DusnuecKas BEIUIHHA.
[orpemnoctu u3mepenuii pruzndeckux BeanynH. Ouznveckne 3aKOHBI.
I'panuiel npuMeHnMOCTH QU3NYecKuX 3aKOHOB. [loHsATHE O QuU3MUecKOi
KapTHHE Mupa. 3HaueHune GU3NKH 1pu ocBoeHnU npodeccuit CI1O u
cnenuansHocTell CIIO.

!'TIK ykassiarotcs B coorserctun ¢ ®IOC CIIO peanusyemMoii mpodeccuu / CrenuantbHOCTH
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Mexanuka

KunemaTtuka. Mexaamdeckoe asmxenue. [lepemernenue. [Iyts. CKOpocTb.
PaBHOMEpHOE NpsiMONMHENHHOE ABM)KEHKE. Y CKOpeHre. PaBHonepeMeHHoe
psMOJNHEeHOe nBkeHne. CBoOoIHOe majfienne. JBmKeHne Tena,
OpOIIIEHHOTO TIOJT YTJIOM K TOPU30HTY. PaBHOMEpHOE BMKEHHE 110
OKPY>KHOCTH.

3akonbs! MexaHuku HeroToHa. [lepBriii 3akoH HetoToHa. Cuna. Macca.
Nwmmynsc. Bropoit 3akon Herotona. OcHOBHOM 3aKOH KJIACCHIECKOM
quHaMuKH. Tpetuit 3akoH HeroToHa. 3aKOH BCEMUPHOTO TATOTEHHUS.
I'paButanmonnoe none. Cuia Tsoxkectr. Bec. CriocoObl M13MEpeHHsT MacChl
ten. CHJIbl B MEXaHUKE.

3aKOHBI COXpaHEHHS B MEXaHUKE. 3aKOH COXPaHEHIs IMITyIIbCa.
PeaktuBnoe nBmxeHue. Pabora cuibl. PaboTa moTeHIMANBHBIX CHIL.
MomHocTts. DHeprus. Kunerndeckas sueprus. [loTeHnanpHas SHEPTHsL.
3aKkoH COXpaHEHHUS MEXaHUIECKOH dHeprun. [IpuMeHenrne 3aK0OHOB
COXpPaHEHHUS.

HeMoHncTpanuu

3aBUCHMOCTH TPACKTOPHH OT BEIOOPA CUCTEMBI OTCYETA.

Bunel MexaHMYECKOTO TBMYKEHUS.

3aBUCHUMOCTH YCKOPEHHS Tella OT €r0 MacChl M CHIIBI, IEHCTBYIOIIEH Ha
teno. CroxxeHue cui.

PaBeHCTBO M MPOTUBOMONOKHOCTh HAIIPABICHUS CUII ACHCTBUS U
MPOTHBOACHCTBHS. 3aBUCUMOCTh CHJIBI YIPYTOCTH OT Aedopmannu. CHIIbI
TpeHusi. HeBecomocts. PeaktrBHOE nBHKEHUE. [lepexo moTeHIMATBbHON
SHEPTUH B KHHETHYECKYIO U 00paTHO.

Mexannueckue konebanus. KonebatensHoe nemkenue. ['apmonudeckue
kosebanns. CBoOOqHBIE MEXaHUUECKHE KojieOauus. JInueiiuplie
MeXaHW4YeCcKue KonebaTenpHble cucTeMbl. [IpeBpalenne sHeprun mpu
KoJebaTenbHOM IBKeHHA. CBOOOIHBIE 3aTyXaOIe MEXaHIMIECKUE
KosieOaHus. BeIHYXIeHHbIE MEXaHHYECKHE KOJICOaHHSI.

Yupyrue Bonssl. [lonepeynsie U IpOJOIbHBIE BOJHBL. XapaKTEPUCTUKU
BOJIHBL. YpaBHEHHE TUIOCKOH Oerymieil BoaHbl. HTepdepeHus BOJIH.
[NonsTHE 0 MUdpaKK BOJIH. 3BYKOBBIE BOJHBL. YIIBTPa3BYK U €T0
IPUMEHEHHE.

OcHoBBI
MOJIEKYJISIPHO
i pu3uKU U
TEpPMOJUHAM
WK1

OCHOBBI MOJIEKYJISIPHO-KUHETHUECKOUN Teopun. Y neanbublit ra3. OCHOBHbBIE
MOJIOKEHUST MOJIEKYJISIPHO-KMHETUUECKON Teopuu. Pa3mepsl u Macca
MOJIEKYJ 1 aTOMOB. bpoyHoBckoe apmxenne. Juddysus. Cunbl u sHEprust
MEXMOJICKYJISIPHOTO B3auMo/IeicTBHsl. CTpoeHHe ra3000pa3HbIX, KHUIKAX H
TBepAbIX Tesl. CKOPOCTH IBUKEHUA MOJIEKYJI U UX u3Mepenue. neanbHbli
ra3. Jlanenne raza. OCHOBHOE yYpaBHEHUE MOJIEKYISIPHO-KHHETUIECKOM
Teopun razoB. Temmneparypa u ee usmepeHue. I 'a30Bbie 3aKOHEI.
AOCOIOTHBIN HYJIb TEMIEpaTyphl. TepMoquHaMIUecKas mKana
TEeMIIepaTyphl. Y paBHEHUE COCTOSHUS UICATBHOTO Ta3a. MoJisipHas ra3oBast
TIOCTOSTHHASI.

OcHoBBI TepMOAUHAMUKU. OCHOBHBIE TTOHATHS U ONPEAEICHUS.
BuyTtpennsis sHeprus cucteMsl. BHyTpeHHSs 3Heprust HACaIbHOIO Trasa.
PaGota u TemnoTa kak ¢popmbI iepenadr IHEPTU. TermIoeMKoCTb.

VY aenbHas TEJIOEMKOCTh. Y paBHEHUE TeIIoBoro Oananca. [lepBoe Havyao
TepMOAVMHAMUKH. AnabaTHbIi npouiecc. [IpuHIMIT gelicTBUS TEILIOBON
mamuHbl. KT/ TenoBoro asurarens. Bropoe Hayaio TepMOAMHAMUKH.
TepMmoauHaMuyecKas IIKajga TeMIepaTyp. X0JI0AMIbHbIC MAITHHEL.
TemnoBsle apurarenu. OxpaHa NpUPOIbL.

CgoiicTBa mapoB. Mcnapenne u koHaeHcarus. HachIeHHbIi map u ero
cBoicTBa. ADGCOMIOTHAS ¥ OTHOCUTENbHAS BIAXXHOCTh Bo3ayxa. Touka
pocsl. Kunenue. 3aBUCMMOCTb TEMIEPATypPhl KATIEHUS OT JJABJICHUSL.
[Teperpetslii map u ero UCHOAB30BAHNUE B TEXHUKE.

CBoiicTBa XUIKOCTEH. XapaKTepHUCTHKA KUIKOTO COCTOSHUS BEIICCTRA.
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IToBepXHOCTHBIN CITOH KUIKOCTH. DHEPTUS TOBEPXHOCTHOTO CIIOSI.
SIBneHus HA TpaHULE )KUIKOCTU C TBEPIBIM TeloM. KanwiispHsie SBlIeHUS.
CBoiicTBa TBEpABIX TeNl. XapaKTePUCTHUKA TBEPOTO COCTOSHHS BEIECTBA.
Ynupyrue cBoiicTBa TBepbIX Tel. 3akoH [ 'yka. MexaHmdeckrne CBOWCTBA
TBepAbIX Tell. TennoBoe pacmivpeHne TBEPABIX T U KHUIKOCTEH.
[InaBneHue u KpUCTAIIIM3ALMS.

JemoHcTpanuu

HBmwkenne 6poynoBckux yactull. duddysus. Usmenenne naBnenus rasa ¢
HW3MEHEHUEM TeMIIepaTyphl IpU MOCTOSIHHOM o0beMe. MzoTepMudeckuii u
M300apHBIN TIporiecchl. VI3MeHeHne BHYTpeHHEH SHEPTUH Tell Ipu
COBepIICHUH paboThl. Momenn TeTUIOBLIX ABUTaTeneld. Kumenrne Boas! pu
MOHMXEHHOM NaBieHuu. [Icuxpomerp u rurpomerp. SABneHus
ITOBEPXHOCTHOT'O HATsDKEHUS U cMauynBaHus. Kpucramier, amopghHbIe
BEIIECTBA, YKUJIKOKPUCTAJUINIESCKIE TEa.

DneKkTpoarHa
MUKa

DJIEeKTpUUYECKH TOK B MeTajiax. DJIeKTPOHHBIN ra3. PaboTa Bexona.
ONeKTpUYeCKUil TOK B 3JIEKTPOIUTAX. DIAEKTposn3. 3akoHbl Papaes.
IIpuMeHeHue ArIeKTponK3a B TEXHUKE. DIEKTPHUUECKUM TOK B razax 1
BakyyMme. Monuzanus ra3za. Buael ra3oBbeix pa3psaoB. [lonstue o miaszme.
CBoiicTBa U MPUMEHEHHUE ITEKTPOHHBIX MyYKOB. DIEKTPHUUECKUN TOK B
oJynpoBogHUKax. CoOCTBEHHAs MPOBOIUMOCTD MOTYIPOBOIHHUKOB.
[omrympoBOTHUKOBBIE TIPUOOPHI. DIIEKTPHUUECKOE TONIE. DIEKTPUICCKHE
3apsanbl. 3aKoH coxpaHeHus 3apsiaa. 3akoH Kynona. DnekTpudeckoe more.
HanpspxkeHHOCTB 351ekTprueckoro noss. [IpuHun cynepno3uiuy mosei.
PaGora cun anexkrpocrarmaeckoro moist. [lorenmman. Pasaocts
MIOTEHLUATIOB. DKBUIIOTEHIIMAIbHbIE TOBEPXHOCTH. CBA3b MEXITY
HaIpPsHKEHHOCTBIO U Pa3HOCTHIO MOTEHIINATIOB JIEKTPHUUECKOTO MO,
Ju31eKTpuKy B 35eKTpudeckoM nose. [lomsapusanns 1u3aeKTpuKoB.
IIpoBonuuku B 3nekrpudeckom nosue. Konnencaropsl. CoenuHeHue
KOHJICHCATOPOB B OaTapero. DHEprust 3apsbKEHHOT0 KOHJIEHcaTopa. JHEeprus
3JEKTPUYECKOTO I1OJISI.

3aKOHBI IOCTOSTHHOTO TOKA. Y CJIOBUS, HEOOXOIUMBIE Il BOSHUKHOBEHUS U
MOZIEPKAHMS AIeKTprudecKkoro Toka. Cria Toka U IIIOTHOCTh TOKa. 3aKOH
Owma miist yuactka nenu 6e3 9J]C. 3aBUCHMOCTB 3JIEKTPHYECKOTO
COIIPOTHBIICHHUS OT MaTepuaa, JJIMHbBI U TUIOLIAI1 ITOTIEPEYHOT0 CEUCHUS
MPOBOJHHKA. 3aBUCUMOCTD 3JICKTPUUECKOTO CONIPOTHUBIICHHUS POBOIHUKOB
OT TEMIepaTyphl. DNEKTPOABIKYIIAS CHjla HCTOYHUKA TOKa. 3akoH Oma
11 onHo nenu. CoeanHeHHE NPOBOAHMKOB. CoeTMHEHNE NCTOYHUKOB
3JeKTpUUecKoil sHepruu B 6arapero. 3akoH xoyns—Ilenna. Pabora u
MOLIHOCTB 3JEKTPUYECKOro TOKA. TeruioBoe 1elCTBUE TOKA.
DIEeKTPUIECKUN TOK B TIOMYyTIPOBOAHUKAX. COOCTBEHHAS TPOBOIUMOCTH
MOJTYTIPOBOJHHUKOB. [10yIpoBOJHUKOBEIE TPHUOOPHI.

MarnutHoe nose. BekTop MHAYKIIMM MarHUTHOTO noJist. JleicTBue
MarHUTHOTO TIOJIA Ha MPSMOJIUHENHBIN MPOBOAHHUK C TOKOM. 3aKOH
Awmrnepa. BzanmopetictBue TokoB. MarauTHsIii oToK. Pabota mo
MIEpEMEILEHHIO POBOAHMKA C TOKOM B MarHUTHOM noje. JlelicTBre
MAarHUTHOTO TOJIs Ha ABKyIwiics 3apsa. Cua Jlopenma. Onpenenenne
YAETIBHOTO 3apsia. Y CKOPUTEIH 3apsKEHHbBIX YaCTHUL.
OnekTpoMarHuTHast HHAYKIMS. DIeKTpoMarHuTHas MHAyKIMs. Buxpesoe
anexkTpuaeckoe noie. CaMOMHIYKIMS. DHEPTHUS MarHUTHOTO TOJISI.
Jlemoncmpayuu

BsaumoneiicTBue 3apsykeHHBIX Tell. [IpOBOAHMKH B 3JIEKTPUYECKOM TOJIE.
[usnexTpuku B ssiekTpryeckoM nodie. Konnencaropsl. Temnosoe nelictere
anekTpudeckoro Toka. CoOCTBEHHAs ¥ IPUMECHAS TPOBOIUMOCTD
oJTynpoBoJHUKOB. [lomynpoBogaukoBslil 1uoa. Tpansuctop. OnelT
Opcrena. BzaumoseiictBue NpoBOIHUKOB € TOKaMHU. OTKIOHEHUE
JIEKTPOHHOTO ITyYKa MarHUTHBIM 10JIEM. DJIEKTPOJBUIaTEIb.
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DJEeKTPON3MEPUTENHLHBIE TPUOOPHI. DIEKTPOMArHUTHAS HHAYKIUS. ONBITHI
®apages. 3aucuMocts J/]C caMOMHAYKIIMK OT CKOPOCTH U3MEHEHUS
CHWJIBI TOKa ¥ HTHAYKTHBHOCTH MTPOBOIHUKA. PaboTa anekTporeHeparopa.
Tparcdopmarop.

OnexkTpoMarHuTHbIe KonebaHus. CBOOOTHBIE 37IeKTPOMarHUTHBIC
konebanus. [IpeBpaienne sHeprun B KojaeOaTeIbHOM KOHTYPE.
3aTyxaromye 3JIeKTpOMarHuTHbIE KolleOanus. | eHepaTop He3aTyXaromux
9IEKTPOMAarHUTHBIX KoJIeOaHUi. BeIHYKAEHHBIE 3JIeKTpUUYECKHE
konebanus. [lepemennslii Tok. ['eHeparop nepemMeHHoro Toka. EMkocTHOE
Y UHAYKTUBHOE COTPOTUBIICHHS NTEPEMEHHOTr0 ToKa. 3akoH Oma JIst
3JICKTPUIECKON IS TIEPEMEHHOT0 TOKa. PaboTa 1 MOIITHOCTh
nepeMeHHoro Toka. ['eneparops! Toka. Tpancdopmatopsl. Toku BEICOKOH
gactoThl. [lonyyenne, nmepenaya u pacrpeneieHne AEeKTPOIHEPTHHL.
DJIeKTPOMArHUTHEIE BOJHBI. DJIEKTPOMArHUTHOE TI0JIE KaK OCOOBIH BUT
MaTepHH. DIEeKTpOMarHuTHbIE BOIHBL. Bubparop I'epuia. OTKpBITHIH
KoJie0aTeNbHbIi KOHTYp. U300peTenue pamuo A.C. ITonoesiM. [ToHsATHE O
paauocsssu. llpruMeHeHne 3 IeKTPOMarHUTHEIX BOJTH.

[eMoHcTpanuu

CBO0OOIHBIC ¥ BBIHY)KICHHBIC MEXaHUYCCKUE KOJICOaHusI.

Peszonanc. O6pazoBaHue U pacrpocTpaHeHUe YIPYTUX BOIH. YacTora
KoJeOaHuil U BEICOTAa TOHA 3BYKA.

CB0OoIHBIE 3TIEKTPOMarHuTHBIE Konebanust. OcuumiorpamMmma
IepeMeHHOTro Toka. KoHnercarop B ienn nepeMenHoro Toka. Karymka
WHAYKTHBHOCTH B I[N IIEPEMEHHOTO TOKa. Pe3oHaHC B mocienoBaTebHON
oenu nepeMEeHHOro Toka. I/I3J'Iy‘-ICHI/IC " IPUCM SJICKTPOMArHUTHBIX BOJIH.
PagnocBs3b.

2 cemecmp

OnTuka

IIpupona cBera. CKOPOCTh pacpOCTPaHEHUS CBETA. 3aKOHBI OTPAKEHUS U
npenomiieHus ceeta. [loiaHoe oTpaxenue. JInnzel. ['11a3 kak onTuyeckas
cucrema. OnTuyeckue npruoOopsl.

BonroBeie cBoiicTBa cBera. MHTEpdepentms ceera. KorepeHTHOCTH
CBETOBBIX Jyueil. UuTepdepeHins B TOHKUX MiieHKaX. [1oockl paBHON
tommuuHbl. Konbiia Hetotona. Micnonb3oBanue nHTEphEpEeHIH B HAYKE U
texHuke. Audpaxuus ceera. Judpakius Ha Iiea B NapajiebHbIX JIydax.
Hudpaxnuronnas pemerka. [lonstue o ronorpaduu. [omspuzanus
ronepeuHbix BoJH. [lonspusanus ceera. J[BoMHOE JTydenpenoMIeHUE.
[onaponnsl. ucnepens ceeta. Bunsl ciekTpoB. CIEKTPBI HCITyCKaHMS.
CriexTpsbl NOrJIOEeH . Y IbTpadroaeToBoe 1 HHPPAKPaCHOE H3ITyUCHHS.
Pentrenosckue nyun. Ux nmpupojia v CBOMCTBA.

HeMoHcTpanuu

3aKOHBI OTPAKEHUS U IPpeNOMIIEHNs cBeTa. [lonHoe BHyTpeHHEE
otpaxkeHue. ONTHIECKUE MPUOOPHL.

WnTepdepenmms ceera. udpakums cera. [lonspuzanus ceera.
[Tosrydenue criektpa ¢ moMoIbo npu3Msl. [lomyuenue cnekrpa ¢
MOMOILBIO TU(PPAKINOHHON pemeTKH. CIeKTPOCKOI.

MHBapraHTHOCTD MOYJISI CKOPOCTH CBeTa B Bakyyme. [locTynatsr
OiiHmrelHa. [IpocTpaHCcTBO M BpeMsl ClIEHUaIBHON TEOpUHU
OTHOCUTENBHOCTU. CBSI3b MAaCChl M SHEPTUU CBOOOTHON YaCTUIBI. DHEPrusi
TIOKOSI.

OJIEMEHTEI
KBAaHTOBOU
buzuku

KBanToBas onruka. TennoBoe nsityuenue. Pacripeaenenue sHepruu B
crekTpe abconoTHO uépHoro Tena. KBanToBas runoresa [lnanka. @oToHBL.
Bremnnii potosnextpuueckuii a¢dext. Buyrpennuii porospext. Tumsl
(hotornemenToB. JlaBnenue ceera. [loHsATHE O KOPIMYCKYJIAPHO-BOTHOBON
pupoie

CBeTa.

Pusuka atoma. PazsuTHe B3IVISIIOB HA CTPOCHNE BEHIECTBA.
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3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpaxX BOAOpPOAa. SnepHast MOJelb aToMa.
OnbITHI

3. Pesepdopna. Moxens aroma Bogopoza o H.bopy. I'nnotesa e bpoiins.
CooTtHomenne HeonpeaenéHuocTeit [ efizendepra. KBanToBbIe TeHEpaTOPHI.

OBOITIOLINA
Bcenennoi

Crpoenue u pazsutie Beenennoil. TemMHas Matepust 1 TEeMHast SHEPIHsL.
Hama 3Be3gHas cucrema — ['anaktuka. JIlpyrue rajlakTUKH.
Bbeckoneunocth Beenennoit. [Tonarue o kocmosnoruu. Pacuupsroniascs
Bcenennas. Moxens ropstaeit Beenennoit. CTpoeHHE U IPOUCXOKICHUE
lanakruk.

Opomrorust 3Be31. [ mmoTesa nponcxoxaeHuss COTHEYHON CHCTEMBL.
Tepmosimepnsiid cuaTes. [Ipobiaema TepMOosSACpHON YHEPTETHKN. JHEPTHS
ConHua u 3Be31. DBomtonus 38e31. [Iponcxoxnenne ColHEUHOHN CHCTEMBI.
JeMoHcTpanuu

Comnnednas cuctema (Mozens). @oTorpaduu miaHeT, caeTaHHbIe ¢
KocMuueckux 30H710B. Kapta JlyHs! u mutaneT. CTpoeHue 1 SBONIOLHNA
BceenenHnoii.

VY, KP

[Ipumeuanue: T — TectupoBanue, P — Hanmucanue pedepara, Y — ycrHbiid onpoc, KP — koHTpoabHas
pabota

2.4.2. 3aHATHSA CEMHUHAPCKOI0 THIIA

Cxopoctb. PaBHOMEpHOE NPSIMOJIMHEWHOE ABUKEHUE. Y CKOPEHHE.
PaBHOnepeMeHHOE npsMonHeHoe ABrkeHne. CBoOo HOE
nazeHue. J[BrkeHue Tena, OpoleHHOro Mo/ YTJIOM K TOPU30HTY.
PaBHOMEpHOE ABUKEHUE IO OKPYKHOCTH.

3akoHbl MexaHuku HerotoHa. [1epBeiii 3akoH HeroTtona. Cuina.
Macca. Umnynbe. Bropoii 3akoH HetoToHa. OCHOBHOM 3aKOH
KJIacCHYeCKOM quHaMUKH. Tperuit 3akoH HeroToHa. 3akoH
BCEMUPHOI'0 TAroTeHus. [ paBuraninonHoe noiue. Cuna TAKECTH.
Bec. CnnocoOs1 u3mepenust macchl Tel. CUITbI B MEXaHHKE.
3aKOHBI COXpaHEHUs B MEXaHUKE. 3aKOH COXPaHEHMsI UMITYJIbCA.
PeaktuBHOe nBmkeHue. Pabota cuibl. PaboTa moTeHmanbHbIX
cwt. MouHocTs. DHeprus. Kunerndeckas sHEprusi.
IToTreHnmanpHas SHEPrUsl. 3aKOH COXPAaHEHUSI MEXaHUYECKON
sHeprud. [IpuMeHeHne 3aKk0HOB COXPaHEHUS.

JeMoHCcTpanyu

3aBUCHUMOCTh TPACKTOPHUHU OT BBIOOpA CUCTEMBI OTCUETA.

Ne | Hammenona- dopma
PBIQ  ype pasnenos Coneprxanue pasaena TeKyILero
a H TeM KOHTPOJIS
1 2 3 4
1 cemecmp
Bsenenue ®dusuka — ¢(yHIAaMEHTaIbHAS HayKa O IPUPO/IE. vV, T
EcTecTBeHHO-Hay4YHbIN METOJ] IO3HAHUS, €T0 BO3MOKHOCTH U
IpaHULbl IPUMEHUMOCTH. DKCIIEPUMEHT U TEOPHs B ITPOLIECCE
MO3HaHUS Npuposl. MojenupoBanue GU3NUECKUX SIBICHUN U
npoueccos. Posb 3kcriepuMeHTa U TEOPUM B NPOLIECCE TO3HAHUS
npupoasl. dusndeckas BenuuuHa. llorpemnoctr nsmepennit
¢uznueckux BenuunH. Pusnueckue 3akoHbl. [ paHUIIbI
MPUMEHUMOCTH (PU3NYEeCKUX 3aKOHOB. [IoHsATHE O pr3HUecKoit
KapTHHE MHpa. 3HaYyeHHue GU3uKU npu ocBoeHuu npodeccuit CI10
u crenmansHocreil CIIO.
1 Mexanuka Kunemaruka. Mexannueckoe nsuxenue. [lepememenue. [1yTs. VY, KP
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Buibl MeXaHNYECKOTO ABUKCHHUS.

3aBHCUMOCTh YCKOPEHHUS Tela OT €r0 MacChl U CHJIBI,
neiictByrone Ha Teno. CiokeHue CUil.

PaBeHCTBO ¥ MPOTHBOIOIOXKHOCTH HAIIPABICHHS CHIT JICUCTBUS U
IPOTHBOACHCTBUS. 3aBUCUMOCTb CHJIBI YIIPYTOCTH OT
nedopmaruu. Cunel Tpenus. HeBecomocTs. PeakTuBHOE
nBkenue. [lepexon moTeHIMaNbHON YHEPTUU B KHHETUYECKYIO U
obpatHo.

Mexannueckue konebanus. KonebarenbHoe IBHKEHUE.
['apmonmnueckue kosiebanus. CBOOOIHbIC MEXaHUYECKUE
Kosiebanus. JIuHelinpie MeXxaHMUECKue KojaeOaTeIbHbIe CUCTEMBI.
[TpeBparteHre YHEPTUU TPU KOJIEOATEITHEHOM JBUKCHUH.
CBo0OoHbIE 3aTyXaIOMINE MEXaHHUECKUE KOJIeOaHHMsI.
BbIHY X IeHHBIE MEXaHUYECKHE KOJICOaHNI.

VYupyrue Boisbl. [lonepeunsie u MpOA0IbHBIE BOJIHBL.
XapaKTepUCTUKU BOJHBI. Y PaBHEHUE IJIOCKOI OeryIieii BOIHEI.
Wntepdepentus BonH. [loasTre 0 qudpakuny BoIH. 3BYKOBBIE
BOJIHBL. YJIbTPa3BYK U €r0 MPUMEHECHHE.

OcHoBBI
MOJIEKYJIIPHOU
busuku u
TEPMOJUHAMU
KU

OCHOBBI MOJIEKYJISIPHO-KUHETHUECKOM Teopun. MaeanbHelii ras.
OcCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUUECKOM TEOPHH.
Pa3mepsl 1 Macca MOJIEKYJI 1 aTOMOB. bpOyHOBCKOE JBUKEHUE.
Juddysus. Cunbl 1 3HEPrUus MEKMOJIEKYJIISIPHOTO
B3auMoeiicTBus. CTpoeHHe ra3000pa3HbIX, KUAKUX U TBEPIBIX
Tesn. CKOpOCTH JBMKEHMSI MOJIEKYJI M UX U3MepeHue. MneanpHblii
ra3. /laBnenue raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-
KMHETUYECKOW Teopuu ra3oB. TemmepaTypa U €€ U3MepeHue.
["a30Bble 3aKOHBI. AOCOTIOTHBIN HYJIb TEMIIEPATYPHI.
TepMoanHaMHuUeCKas MIKala TEMIEPATYPHIL. Y paBHEHUE
COCTOSIHMS MACAIBHOIO raza. MoisipHas ra3oBast IOCTOSTHHAS.
OcHoBBI TepMOAMHAMUKHN. OCHOBHBIE NIOHSTHS U ONIPEACICHUS.
BHyTpeHHss sHeprus cucreMbl. BHYTpeHHsIs1 S3HEpTUsl HACaIbHOTO
raza. Pabota u Temsora kak popMbl epeaun SHepruu.
TennoeMkocCTs. Y 1enpHas TEIII0EMKOCTh. Y PaBHEHUE TEIIOBOTIO
6ananca. [lepBoe Hayaso TepMOAMHAMUKHU. ATa0aTHBIHN Mporecc.
[Tpuniun gerictBus tertoBor MammHbl. KIT/] TermoBoro
Jasurarens. Bropoe Hayaio TepMOINHAMUKH.
TepmonnHamuueckas mKana Temneparyp. Xoja0AWIbHbIE
MamuHbl. Ternoble npuratenu. OxpaHa Npupombl.

CaoiictBa napoB. Mcnapenue u konaeHcanus. HacelieHHblil nap
U €ro CBOWCTBA. AOCONIOTHAS U OTHOCUTEIIbHAS BIAKHOCTh
Bo3nyxa. Touka pocel. Kurnenne. 3aBUCMMOCTE TEMITEpaTyphl
KHUIIEHUs OT JaBieHus. [leperpeTslil map M ero UCIoIb30BaHUE B
TEXHHKE.

CBolicTBa )XHIKOCTEN. XapaKTEPUCTUKA KUAKOTO COCTOSHUS
BemecTBa. [I0BEpXHOCTHBIN CIOW KUIKOCTH. DHEPTUS
IIOBEPXHOCTHOTO CJ10s1. SIBJIEHUS HA TPaHUIIE KUAKOCTHU C
TBEpAbIM TenoM. KanuisipHele sBiieHusI.

CBolicTBa TBEPIBIX TEJ. XapaKTEPUCTHKA TBEPIOTO COCTOSHHUS
BEILIECTBA. YIIPyTrHe CBOKMCTBA TBEPBIX Tel. 3aKkoH ['yka.
MexaHnyeckue CBOWCTBA TBEPABIX Te. TemIoBoe paciiupeHue
TBEPABIX TN M KUAKOcTel. [li1aBiaeHne nu KpucTaum3anusl.
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JleMoHCTpanyuu

JIBmwxenue 6poyHoBckux dactuil. Juddysusa. N3menenue
JIaBJICHUS ra3a ¢ U3MEHEHUEM TeMIIEpaTyphl MPU MOCTOSTHHOM
obbeme. M3orepMuueckuii u n300apHbIi nmporeccel. 3mMeHneHnue
BHYTPEHHEH 2HEPTHH TEJ MIPU COBEPILIECHUU paboThl. Moaenu
TEIUIOBBIX JBuraresneil. Kunenue Boabl py MOHMKEHHOM
nasnenuu. [lcuxpomerp u rurpomerp. SABjeHNS TOBEPXHOCTHOTO
HaTsDKeHUs U cMaunBanus. Kpucraisl, amopdHbIe BeLecTBa,
KUJKOKPUCTAINIMYECKHUE TENA.

DneKkTpoArHaM
uKa

DJEeKTpUYeCKUil TOK B MeTajlaX. DJIeKTPOHHBIN Ta3. PaboTa
BBIX0J1a. DJIEKTPUUYECKUNA TOK B SJIEKTPOJIIUTAX. DJIEKTPOJIN3.
3akonsl dapazes. [IpumeHeHue IEKTPOIU3a B TEXHUKE.
DJIEKTPUUYECKUI TOK B Ta3ax U Bakyyme. Monuzanus raza. Buasl
ra3oBbIX pa3psnoB. [lonsitue o miasme. CBOMCTBA U MPUMEHEHUE
ANIEKTPOHHBIX MYYKOB. DJIEKTPUUECKUI TOK B IOJIyIPOBOJHUKAX.
CoOcTBeHHASI POBOIUMOCTD TIOJTYTIPOBOTHUKOB.
[TomynpoBOIHUKOBEIE MPUOOPHL. DIEKTPUUECKOE TOJIE.
DneKkTpuYecKue 3apsiibl. 3aKOH COXPaHEHHUs 3apsiia. 3aKOH
Kynona. Onexrpuueckoe nose. HanpsykeHHOCTb 3JIEKTPUYECKOTO
nosist. [lpunnun cynepno3unuu noneit. Pabota cun
anekTpocrarndeckoro nojs. [lorennuan. Pa3HocTs MOTEHIMAIOB.
DKBUIIOTEHIIMAJIbHBIE IOBEPXHOCTU. CBsA3b MEXKIY
HaIPSKEHHOCTHIO U PA3HOCTHIO MOTEHIIUATIOB 3JIEKTPUUECKOTO
nosist. J{usnextpuku B anexkTpuyeckoM noie. [Honsipuzanus
JIUAICKTPUKOB. [IpOBOTHUKY B 3JIEKTPUYECKOM TOJIE.
Kongencaropsl. CoequHeHe KOHIEHCATOPOB B OaTapero.
DHeprus 3apsHsKeHHOT0 KOHJIEHCATOpa. DHEPTHUS AIEKTPUIECKOTO
OJISL.

3aKOHBI MOCTOSTHHOTO TOKA. Y CJIOBUSI, HEOOXOUMBIE JIJIs
BO3HUKHOBEHHUS U MOAIEPHKAHUS ANEKTpUIECKOro Toka. Cuia Toka
Y TUIOTHOCTH TOKa. 3akoH Oma niyist yuactka menu 6e3 3/1C.
3aBUCHUMOCTB AJIEKTPUUECKOTO CONMPOTUBJIEHUSI OT MaTepuaa,
JUTMHBI U TIJTOIIAU TTOTIEPEYHOTO CEUCHHS TIPOBOIHUKA.
3aBUCHUMOCTD AJEKTPUUYECKOTO COMPOTUBIIEHUS TPOBOIHUKOB OT
TeMIIepaTypbl. JIEKTPOABIKYIIAsl CUJIa HCTOYHUKA TOKA. 3aKOH
Oma s nonHo# nenu. CoenHeHNE NPOBOAHUKOB. CoeIMHEHNE
HMCTOYHHUKOB AJICKTPUUECKOM SHEPTUH B OaTapero. 3akoH
Jxoyns—IJlenna. Pabota u MOIITHOCTB AMEKTPUYECKOTO TOKA.
TermmoBoe nericTBUE TOKA. DNEKTPUUECKUNA TOK B
nonynpoBoaHruKax. CoOCTBEHHAs! TPOBOJIUMOCTD
MOJTYTIPOBOTHUKOB. [10JTynpOBOTHUKOBBIE TPHOOPHI.

MaruutHoe nosie. BekTop MHAYKIIMM MarHuTHOTO 1oJis. Jleicteue
MarHUTHOTO TIOJIS Ha MPSMOJIMHEHHBINA MPOBOJTHHUK C TOKOM.
3akoH Amriepa. B3aumoselictBie TOKOB. MarHuTHBIN OTOK.
PaboTa no nepemernieHnto NPoOBOJHUKA C TOKOM B MAarHUTHOM
nosie. JleficTBe MarHUTHOTO TOJI Ha ABUXKYyIIMiics 3apsa. Cuna
Jlopenua. Onpenenenne yeapHOro 3apaaa. Y CKOpUTEIn
3apsKEHHBIX YaCTHIL.

DNeKTpOMarHuTHasE MHIYKIUA. DIEKTPOMarHuTHasT HHIYKITHUS.
Buxpesoe anektpuueckoe nosie. CaMOMHAYKIUSA. DHEPT U
MAarHUTHOTO MOJIA.
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Jlemoncmpayuu

B3anmoneiicTBue 3apsskeHHBIX Tell. [[poBoHUKY B
AIIEKTPUYECKOM I0JI€. J{MAIEKTPUKH B SJIEKTPUUECKOM I10JIE.
Konnencaropsl. TemioBoe aeiicTBUE JIEKTPUUECKOTO TOKA.
CoOcTBeHHas U MPUMECHAs! IPOBOJUMOCTb MOJTYTIPOBOIHUKOB.
[TonynpoBoaHukoBbIid 110, Tpanzuctop. OnsIT DpcTeaa.
B3aumopeiicTBre MpoBOIHUKOB € TOKaMU. OTKIIOHEHUE
AJIEKTPOHHOIO ITy4YKa MarHUTHBIM I1OJIEM. DJIEKTPOJIBUTATEb.
DIEeKTpOU3MEPUTETbHBIE TPHUOOPHL. DIEKTPOMArHUTHAs
nHaykiusa. Onsitel @apanes. 3aBucumMocTtb IIC caMOMHIYKINU
OT CKOPOCTU U3MEHEHUS CUJIbI TOKAa U UHIYKTUBHOCTH
npoBoaHuka. Pabota anexktporeneparopa. Tpancdopmarop.
OnekTpoMarHuTHeIe Kosebanusi. CBOOOTHBIE 3JIEKTPOMAarHUTHBIC
kosnebanus. [IpeBpaiienue sHeprun B KojedareaIbHOM KOHTYPE.
3aryxaromue 3JIeKTpOMarHiuTHEIE Kosebanus. I eneparop
HE3aTyXaloIUX JIeKTPOMArHUTHBIX KoeOaHuil. BelHyXIeHHBIE
anekTpuueckue konebanus. [lepemennsriii Tok. ['eneparop
MIEPEMEHHOT0 TOKa. EMKOCTHOE ¥ MHIYKTUBHOE COITPOTHUBIICHUS
MIEPEMEHHOT0 TOKa. 3akoH OMa 151 3JIEKTPUUYECKON LIenu
MEePEMEHHOT0 ToKa. PaboTa 1 MOITHOCTH IEPEMEHHOTO TOKA.
I'eneparopsl Toka. Toku BbICOKOM YacToThl. [lomyuenue, nepenaya
U pacnpeieleHUue 3JIEKTPOIHEPTUH. DIEKTPOMATHUTHBIE BOJIHBI.
DNeKTpOMarHuTHOE MoJjie Kak ocoOblit Bua Marepuu. Bubpatop
I'epua. OTKpBITHIN KOseOaTenbHbIN KOHTYp. [loHATHE O
panuocsssu. [IpumMeHeHne 3J1eKTpOMarHuTHBIX BOJIH.
JlemoHcTpamuu

CB00OOHBIEC U BBIHYK/ICHHBIE MEXaHUYECKUE KOJICOaHUsI.
Pe3onanc. OGpa3oBaHue U pacIpOCTpaHEHUE YIPYTUX BOJIH.
Yacrora konebaHuil 1 BRICOTA TOHA 3BYKA.

CB0060AHbIE IEKTPOMArHuTHBIE KojebaHus. OciuiuiorpaMma
nepeMeHHoro Toka. KonjeHncarop B enu nepeMeHHoro Toka.
Karymka MHIyKTUBHOCTHU B LIETIH IEPEMEHHOI0 TOKa. Pe3oHaHc B
MocJieI0BaTeNbHON ENH MepEMEHHOro Toka. M3nydenne u npuem
ANIEKTPOMATrHUTHBIX BOJIH. PagnocBssizb

2 cemecmp

Onruka

[Ipupona ceera. CKOpOCTh pacIpOCTPaHEHUS CBETA. 3aKOHBI OTPAKECHUS
u npenomienus ceera. [lonnoe orpakenue. JIunsel. ['na3 xak
onrtuydeckas cuctema. OnTuyeckre Npudopsl.

BouHoBbIe cBolicTBa cBeTa. MHTepdhepennus cBeta. KorepeHTHOCTH
CBETOBBIX Jy4eld. IHTepdepenuns B TOHKHUX miieHKax. [loiocsl paBHOH
tomuuHbl. Konbua Hetorona. Mcnonp3oBanue untepdepeHnn B HayKe
u texauke. Judpaxius cera. Jndpakius Ha MeNn B MapauieTbHbIX
nyyax. Jludpakimonnas pemierka. [Tonstue o ronorpaduu.
INonspuszanus nonepeunsix BosH. [lonspuzanus ceeta. J{BoiiHoe
myuenpenomienne. [lomsponnsr. ucnepcus cBeta. Bubl criekTpos.
Criextpbl ucnyckanus. CIeKTphI MOTJIOMIEHHs. Y IIbTpagHroIeToBOE U
uH}ppakpacHoe u3nyueHus. Pentrenosckue nmyun. Mx npupona u
CBOIICTBA.

HeMoHncTpanuu

3aKOHBI OTpaXEHMsI U IpeJoMiIeHHs cBeTa. [loHoe BHyTpeHHEe
orpakerne. OnTuyeckre NpuoopHI.

Wnrepdepennus ceera. Audpakuus ceera. [Tonspusaius ceta.
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[Tonydenue criekTpa ¢ MOMOIILI0 Mpu3Mbl. [loyueHue crexkTpa ¢
MOMOIIIBIO TU(PAKITUOHHON pemeTKH. CIeKTPOCKOIL.

OlinmreiiHa. [IpocTpancTBO M BpeMs crielIualIbHON TEOpUH

DHeprusi NoKosl.

HMuBapraHTHOCTH MOJYJISl CKOPOCTH CcBeTa B Bakyyme. [locTynater

OTHOCHUTEIBbHOCTH. CBsA3b MacChl U SHEpIrun CBO6OI[HOI>'I HqaCTHUIIBbI.

OJIEMEHTHI
KBAaHTOBOU
(107637041

KBanroBas ontuka. TemoBoe uznydenue. Pacnpenenenue
SHEPTrUH B CIIEKTpe abCOoMOTHO YépHOro Tena. KBanTtoBas
runore3a [Inanka. ®otonsl. BuenHuii (oTo3eKTpHYECKUiA

s dekr. BuyTpennuii poroaddext. Tumbl (OTOITEMEHTOB.
Jasnenue cBera. [IoHsTHE O KOPITYCKYJISIPHO-BOJIHOBOM MPUPOIE
CBeTa.

®dusuka atoma. Pa3BuTue B3ris10B HA CTPOCHHE BELIECTBA.
3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax BoAopoaa. SAnepHas

no H.bopy. I'unotesa ne bpoiinsa. CooTHouieHue
HeonpenenénHoctei I'elizen6epra. KBaHTOBBIE TeHEpaTOPBHI.

Mozenb aroma. OneiTel D. Pesepdopna. Monaens aTroma Boopoia

OBOITIOLAA
Bcenennoi

Crtpoenue u pazsutue Beenennoit. TemHas Matepusi 1 TeMHas
sHeprus. Hama 3Be3qnas cucrema — ['anmakrtuka. pyrue

Pacmmmpsiromasics Becenennas. Moaens ropsiueit Beesnennoii.
Crtpoenue u npoucxoxienue ['anmakTuk.

Opouronus 3Be31. ['unoresa npoucxoxacHusa ComHEUHON
cucreMsl. TepmosinepHsiii cunTes. [Ipobiema TepmosiaepHoOn
sHepreTuku. DHeprusi ConHIa U 3B€3/. DBOJIOIUS 3BE3/.
[Ipoucxoxnenre COIHEUHON CUCTEMBI.

JeMoHcTpauyuun

KocMHuueckux 30H10B. Kapra Jlyns! u miianer. CtpoeHue u
3BOJIIOIIUA BeceneHHoi.

rajaktuku. beckoneunocts Beenennoii. [ToHsTie 0 KOCMOIOTHH.

Conneunas cucrema (Mojens). @otorpaduu niaHeT, cAeTaHHbIE C

Ilpumeuanue: I1P- npakmuueckas paboma, JIP- nabopamopnas paboma, T — mecmuposanue,

P — nanucanue pepepama, ¥ — ycmuuiii onpoc, KP — koumponvuas paboma

2.4.3. IlpakTyecKkue 3aHATHUS

Ne

HaumenoBaunue
paszaena

ConeprxkaHue NMPaKTHUYECKUX 3aHATUI

dopma
TEKYLIETO
KOHTpOJIS

2

3

4

Mexanuka

HUccneoosarnue osusicenus mena noo oetucmeuem NoCMOSHHOU CUTbL.

H3yuenue 3akona coxpanerus UMnyisca.

Coxpanenue mexaHuyecKkol dSHepauu NPu O8UNCEHUU meid Noo
oeticmeuem Cul maxcecmu u ynpy2ocmu.

Cpasnenue pabomsi CUlbl ¢ USMEHEHUEeM KUHEeMU4eCKol dHepeuu
merna.

H3yuenue 3aKoH08 cOXpaneHusi Ha npumepe yoapa wmapos u
bannucmuiecko2o MasmHuKa.

H3zyuenue ocobennocmeit cuibl mpenusi (CKOIbI’CEHUSL).

TP, JIP

OcHoBBI
MOJIEKYJISIPHON
¢bu3uku u
TEPMOJIMHAMUKHI

Hzmepenue enasicnocmu 6030yxa.

HsmepeHnue nogepxHocmuo2o HamsaNCeHust HCUOKOCHU.

Habnioodenue npoyecca kpucmannuzayuu M3yyenue deghopmayuu
acmsidicenus. Mzyuenue meniosoeo pacuuperus meepovix mel.

TP, JIP
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H3zyuenue ocobennocmeii meniogo2o pacuiupetust 600bi.

H3zyuenue 3axona Oma 015 yyacmka yenu, nociedo8amenbHO20 U
napanienrbHo20 COeOUHEeHUs1 NPOBOOHUKOS.

H3zyuenue 3akona Oma 07151 NOAHOU Yenu.

H3yuenue ssnenus 21eKmpomMasHumHoUu UHOYKYULU.

Onpeoenenue ko3gpuyuenma noiezHo2o 0etucmeuss INeKmpuiecKoeo
YQUHUKA.

Onpeoenenue memnepamypsl HUmMu 1amnvl HAKAIUBAHUSL.
Onpeoenenue I/[C u 6nympenne2o conpomueienusi UCOYHUKA
HANPANACEHUSL.

DNeKTpoArHa-
MUKa

TP, JIP

H3zyuenue uzobpasicenus npeomemos 8 moHKOU JUH3e.
H3zyuenue unmepgepenyuu u ougpaxyuu ceema.

I paoyuposka cnekmpockona u onpeoeieHue OJIUHbL 0JIHb
CNEeKMPanbHBIX TUHULL.

Ontuka

I1P, JIP

H3zyuenue mooenu Conneunoii cucmemvi. Domoepaguu nianem,
coenaumnvle ¢ Kocmudeckux 30n006. Kapma Jlynol u nnanem,
Memeopumos, acmepoudos, KOMenl, YepHblx Oblp, 36€30 U 2ANAKMUK

OBOITIOLASA
Bceaxennoin

TP, JIP

2.4.4. IlpumepHbie TeMbl pedepaToB

Anexcanap I'puropseBuu CTosieTOB — pyCCKUM (PU3HUK.

Anexcanap Crenanosuu [1onoB — pycckuii yueHsblil, n300peraTensb paauo.
AnbTepHaTUBHAs YHEPreTHKA.

AKycTHYeCKHE CBOMCTBA MOJYIPOBOIHUKOB.

AHnape Mapu AMIiep — OCHOBOIIOJIOKHHK 2JIEKTPOAMHAMUKH.
ACUHXPOHHBIN ABUTaTENb.

AtomHas ¢usuka. M3otonsl. [IpumeHenne paanoakTHBHBIX H30TOIOB.
beckoHTaKTHBIE METO/IbI KOHTPOJIS TEMIIEPATYPHI.

bunonspHeie TpaH3UCTOPBI.

bopuc CemenoBuu Skobu — Gu3uK 1 U300peTaTens.

Benuuaiiime oTkpbeITHs QU3HKY.

Bunpl anexTprueckux paspsaaoB. DIEKTPUUECKHUE pa3psiibl HAa CIyXKOe YelloBeKa.
BnusHue nedexToB Ha (pu3HUecKre CBOMCTBA KPUCTAIJIOB.

Bcenennas u temHas maTepus.

["anmuneo I'anuieln — OCHOBATENb TOYHOIO €CTECTBO3HAHUS.

['onorpadus u ee npuMeHeHHeE.

JIBuKeHME Tena NEpeMEHHON MacChl.

Judpakuus B Halen )KU3HH.

Kunkne kpucTamisl.

3akonbl Kupxroga 1i1st 21eKTpUuecKoi HemnH.

3aKOHBI COXPaHEHUS B MEXAHHUKE.

3HaueHue oTKpeITuil ["anmues.

Urops Bacunbesnu KypuaToB — (pusuk, opranu3atop arToMHONW HAyKH M TEXHUKH.
Ncaak HpioTOH — co3maTens KIacCUuIecKoi hHU3HKH.

Hcnonp30BaHue 3JIEKTPOIHEPTUU B TPAHCIIOPTE.

Knaccudukanus u XxapakTepuCTUKU FIE€MEHTAPHBIX YaCTHII.
KoHcTpyKIMoHHAast MPOYHOCTh MaTepHasa 1 ee CBSA3b CO CTPYKTYpOH.
KoHcTpyK1us 1 BUABI J1a3epoB.

KpunosnexkTpoHuka (MUKpPOIIEKTPOHUKA U XOJION).
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JlazepHble TEXHOJIOTUN U X UCIIOJIb30BaHUE.
Jleonapao na Bunun — yd4eHbli 1 u300peraTens.

MarnuTHble U3MepeHus (IPUHIMITBI TOCTPOSHHSI TPHUOOPOB, CIIOCOOBI U3MEPEHHUSI MArHUTHOTO MTOTOKA,

MarHUTHON UHIYKIUH).

Maiikn @apaneit — co3aaresib y4eHHUs: 00 AJIEKTPOMAarHUTHOM TIOJIE.
Makc ILnask.

Meton MeUeHbIX aTOMOB.

MeTtop1 HaOJIOIEHUS ¥ PETHCTPAIK PAAMOAKTUBHBIX U3ITyUYE€HUN U YaCTHII.
Mertonbl onpeieeHus IIIOTHOCTH.

Muxaun BacuibeBrd JIOMOHOCOB — yYEHBIN SHUUKIONEIUCT.

Mopnenu aroma. OnbiT Pesepdopaa.

MoneKyJIIpHO-KUHETHYECKasl TEOPUS UICAIbHBIX a30B.

MonHus — ra3oBbli paspsii B IPUPOJHBIX YCIOBUSAX.

HanotexHomorus — MeXIUCIUIUTHHAPHAS 00J1acTh (YyHIaMEHTAIBHON U MPUKIIATHON HAYKH U
TEXHUKH.

Hukona Tecna: ®u3Hb U HEOObIYAITHBIE OTKPBITHSL.

Huxkonait Konepauk — co3zareib reIMoueHTPUYECKON CUCTEMBI MUPA.
Hunbsc Bop — oqun U3 co3nareneid CoBpeMEeHHOW (PU3UKH.
Hyxkneocunres Bo Becenennoit.

OO0mbscHeHne (OTOCHHTE3A C TOYKU 3PEHUST (PUUKH.

Orntuueckue sIBJICHUS B IPUPOJIE.

OTKpbITHE U IPUMEHEHUE BBICOKOTEMIIEPATYPHOU CBEPXIIPOBOIUMOCTH.
[lepeMeHHBII 3JIEKTPUYECKHI TOK U €T0 IPUMEHEHHE.

[1na3mMa — yeTBepTOE COCTOSIHUE BEILIECTBA.

[1naneTsl COTHEYHOU CHUCTEMBI.

[TonynpoBOITHUKOBBIE JATYMKUA TEMIIEPATYPHI.

[IpuMeHeHne KUJKUX KPUCTAIUIOB B IPOMBIIIJIEHHOCTH.

IIpuMeHeHne AIepHBIX PEAKTOPOB.

[Tpupona dpeppomaruerTusma.

[TpoOaeMbl 5KOJIOTHH, CBSI3aHHBIE C UCTIOJIb30BAHUEM TETUIOBBIX MAIIIHH.
IIpon3BOACTBO, epeada U UCIOJIb30BAHUE DIIEKTPOIHEPTUN.
[Tpoucxoxaenre COHEUYHON CUCTEMBI.

[Tbe30nnexkTpudeckuii 3pPexT ero npuMeHeHue.

Pa3Butne cpeacTB cBA3M U paauo.

PeakTuBHBIE IBUTATENN U OCHOBBI PAOOTHI TETIOBOM MAITHHBI.
PenukroBoe nsnyudeHue.

PentrenoBckue nyun. Mcropust otkpeitus. [Ipumenenue.

Poxnenue u 3BOIIOLUSA 3BE3 /.

Ponp K.3O. IlnonkoBCcKOro B pa3BUTUH KOCMOHABTHKHU.

CBeT — 2JIEKTpOMarHuTHasi BOJIHA.

Cepreii [TaBnoBru KoposieB — KOHCTPYKTOpP M OpraHU3aTOp MPOU3BOJCTBA PAKETHO-KOCMUYECKOM
TEXHUKH.

Cunel TpeHusL.

CoBpeMeHHas! CITyTHUKOBAs! CBA3b.

CoBpemenHas (pusnveckasi KapTHHA MHPA.

CoBpeMeHHbIE CPEICTBA CBS3H.

CoJiHIIE — HUCTOYHUK KU3HU Ha 3emIie.

Tpanchopmaropsl.
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VYapTpa3Byk (MoaydeHne, CBOMCTBA, TPUMEHEHHE).
VY1paBisieMbli TEPMOSIEPHBII CUHTES.

YckopuTenu 3apsoKEHHBIX YaCTHII.

®du3nka U My3bIKa.

duznyecKue cBOWCTBa aTMOC(HEpHI.

DOTOIIEMEHTHI.

®otordpdexr. [Ipumenenue sapnerus GoTorddexTa.

Xanc Kpuctuan Dpcres — OCHOBOIMOJIOKHUK JIEKTPOMarHeTus3ma.
e  UYepHbie IBIPHI.

e [llxana 3MeKTPOMArHUTHBIX BOJIH.

e  DKOJIOTUYECKHE MPOOIEMBbI U BO3MOKHBIE ITyTH UX PELICHHUS.

e  DIIEKTPOHHAS MPOBOJUMOCTH METAJIOB. CBEPXIPOBOIUMOCTb.
e  DMuiuii XpuctuanoBud JIeHIT — pycckuil pu3uK.

3. OBPA30OBATEJIBHBIE TEXHOJIOI'MHU
3.1. O0pa3oBaTesibHbIE TEXHOJIOTHH IIPH NPOBEACHUH JIEKIUH

Ne Tema Bunbl npumensiemMbix 00pa3oBaTeIbHbIX TEXHOJIOTUI If;;j;;)llo

1 2 3 4

Beeere HNKT-Texnomornu, HpO6J‘IeME-IBIe JIEKIMHU, TCKI[UM- )
BU3YyaJIM3allMH, MYJbTUMEAUNHBIC PE3CHTALIMN

1 Mexamuxa HWKT-Texuomoruu, Hpo6neMvale JICKLIMH, JTCKIM- 3
BU3yaJIN3allM1, MYJIbTUMEIUIHBIC TPE3CHTALINN

) MonekynspHas ¢puszuka. |[UKT-Texunonoruu, [IpoGieMHblie neKInu, JIEKIIMH- 6
TepMoauHamMuka BU3YyaJIM3allMH, MYJbTUMEIUNHBIC MPE3CHTALIMU

3 |DnexrpommmayuKa MKT-Texuomorum, HpO6J‘I€ME-IBI€ JICKILIMH, JCKIAH- 10
BU3YyaJIM3alMH, MYJbTUMEIUNHBIC IPE3CHTALIMU

4 Onmuxa HNKT-Texuomorumu, Hpo6neMvHr,Ie JICKLIMH, JTCKI[AM- 6
BU3YyaJIM3alMH, MYJbTUMEIUNHBIC IPE3CHTALIMU

5 DJIEMEHTEI KBAHTOBOM UKT-Texuonoruu, [IpobiieMHbIe TEKIIUU, TEKIIUU- )
bu3uKH. BU3YyaJIM3alMH, MYJbTUMEIUNHBIC IPE3ECHTALIMU

6 Psomowns Beenenmoii HNKT-Texuomorumu, Hpo6neMvHr,Ie JICKLIWH, JTCKI[AM- 4
BU3YyaJIM3alMH, MYJbTUMEAUNHBIC TPE3EHTALUN

Hroro o kypcy] 38

3.2. O6pa3oBare/ibHbIE TEXHOJIOTUN NMPHU MPOBeIEeHUN NMPAKTUYECKUX 3aHATHH (J1aDopaTOPHBIX
abor)

Kon-
Buasl npumMeHsieMbIx 00pa3oBaTeIbHbIX BO
Ne Tema ARLTIP p:
TEXHOJIOTHIA 4aco
B
1 2 3 4
CeMuHapckue 3aHsATus, pa300p pereHus
1 MexaHuka P P PP 8
3aja4, 1JabopaTopHbIE pabOTHI
b MornexymsipHas pU3uKa. CeMuHapckue 3aHsTHs, pa300p pereHus 6
TepmoanHamuka 3aj1a4, JabopaTopHbie paboThI
CeMuHapCKue 3aHATUS, pa300p pelIeHUs
3 DNEKTPOJUHAMHKA P b PP 10
3a/1a4, JJabopaTopHbIE PabOTHI
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4 DJIEMEHTHI KBAaHTOBOU CeMuHapcKkue 3aHsTHs, pa300p pereHus 6
(05637001 3a/1a4, JJabopaTopHbIe PabOTHI
CeMuHapckue 3aHsATus, pa30op pereHus
S Ontuka 2
3a/1a4, J1a0OpaTOpHbIE PaOOTHI
6 € ——— CeMuHapckue 3aHsATus, pa30op pereHus ]
3a/1a4, J1abOpaTOpHbIE PaOOTHI
Hrtoro no kypcy 40
4. YCJIOBUSA PEAJIM3ALIUU ITPOTI'PAMMBI IMCHUITJIMHBI
4.1. Matepua/IbHO-TeXHHYECKas 0a3a, He0OXOAUMAs IJIA OCYLIeCTBJICHUSA
00pa3oBaTeIbHOIO MpoLecca Mo JMCHUIIMHE
Kabuner ¢usukmu, yi. Jlumurpona, 200, aya. 404
CrneuunanusupoBanHasi MeOesb U CUCTEMBI XpaHeHus (I0CKa KJIacCHast, CTOJ U CTYJI yUUTes,
CTOJIBI W CTYyJIbSl yYE€HUYECKHE, MKa(bl Ui XpaHEHUs y4eOHBIX IMOCOOHA, CHCTEMBl XpaHCHHS
TaOJIUI] ¥ TUTAKaTOB);
TEXHUYECKHE CpeacTBa oO0yueHus (pabouee MECTO YUYUTENA: KOMIIBIOTEp YUHUTEIs,
BUJICOTIPOEKTOP, dKpaH, nuieHznonHoe [10);
JEMOHCTPALIMOHHBIE  y4eOHO-HArNAgHbIe T1MOCOOMs (KOMIUIEKTBI CTEHIOB, TaOJIUILIbI
JeMOHCTPAIIMOHHBIE, TOPTPETHI BHIAAIOIIUXCS (PU3UKOB);
1ab0pPaTOPHO-TEXHOJIOTHIECKOEe 000opynoBanue (1abopaTopHble HAOOpHI, HAOOPHI IS
MIPaKTUKYyMOB, KOMIUIEKTHI J1a00paTOPHBIX IPUOOPOB, KOMILJIEKTHI JEMOHCTPALIMOHHBIX IPUOOPOB).
4.2. [lepeyeHb HEOOXOAUMOI0 NMPOTPAMMHOI0 O0ecredeHust
o Onepanuonnas cucrema Microsoft Windows 10
o [Taker mporpamm Microsoft Office Professional Plus
. 7-zip GNULesser General Public License (cBoOomHOE mporpamMmMHOe oOecrieueHue, He
OrpaHUYEHO, 6ECCPOUHO)
o Wntepner Opaysep Google Chrome (OecmiaTHoe mnporpaMMHoOe oOecreueHue, He
OrpaHUYEHO, OECCPOUHO)
o K-Lite Codec Pack — yHuBepcanbHblii HaOOp KOAEKOB (KOAMPOBIIUKOB-

JIEKOJMPOBILMKOB) M YTHIUT JUIsl NMPOCMOTpa M 00paboTku ayauo- U BuaeodaiinoB (OecraTHOE
IporpaMMHOe oOecrieueHue, He OrpaHUYeHO, OECCPOYHO)

o WinDjView — nporpamma st npocmotpa ¢aitnos B ¢popmare DIV u DjVu (cBoGoHOE
porpaMMHOe o0ecrieueHre, He OrpaHudeHo, OECCPOUHO)
o Foxit Reader — mpuxnagHoe nmporpaMMHoe obecrieueHue Jisi MPOCMOTpa 3JIEKTPOHHBIX

nokyMeHTOB B ctaniapte PDF (GecratHoe mporpaMMmHoe obecrieueHue, He OrpaHuYeHo, 0€CCPOUHO)

5. IIEPEYEHDb uOCHOBHOf[ U JOMNOJHUTEJBHON YUYEBHOWN JIUTEPATYPHI,
HEOBXOIUMOMU JJIs1 OCBOEHUSA AUCHUITJINHBI

5.1. OcHoBHas uTEpaTypa

1. @usuka. bazoBelii ypoBeHb : y4eOHMK Ui 0Opa30BaTENbHBIX OpPraHU3aLUi,
peanu3yromux 00pa3oBaTelbHBIC MPOTPaMMbl CpefaHero mpodeccuoHanbHoro odpazoanust / H. C.
ITyperuesa, H. E. Baxeesckas, [1. A. Mcaes, B. M. Hapyrus. — 2-e u3na., crep. - Mocksa : IIpocsenienue,
2025. - 517 c. — (Yuebnuk CIIO). - ISBN 978-5-09-124948-4. - Tekct : snextpoHHblid. - URL:
https://znanium.ru/catalog/product/2202345. — PesxuM g0oCTyma: MO MOATHKCKE.

2. @usnka. ba3zoBblii ypoBeHb. [IpakTHkyM Mo pemeHHio 3amad : ydeOHoe mocoOwue,
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https://znanium.ru/catalog/product/2202345

pa3zpaboTaHHOE B KOMIUIEKTE C YYEOHHMKOM JUisi 0Opa30oBaTENbHBIX OpraHHW3aIUil, pean3yIONuX
oOpa3zoBaTenbpHbIe porpaMMbl cpeaHero npodeccuonansHoro oopaszosanus / H. C. [lyperuesa, H. E.
Baxeesckas, J1. A. Ucaes, B. M. Yapyrun. — 2-e u3f., crep. - Mocksa : [Ipocsemienue, 2025. - 240 c. —
(Yueonuk CIIO). - ISBN 978-5-09-124947-7. - Tekcr : onekrponHeid. - URL:
https://znanium.ru/catalog/product/2202344 . — Pexxum 1oCcTyma: mo moAmucKe.

5.2. llepuoauyeckue U3IaHUs
1. ®usuka B mkose. — URL: https://eivis.ru/browse/publication/92106

5.3. Ilepeuenb pecypcoB HHPOPMANMOHHO-TEJEKOMMYHUKAIMOHHONH ceTn «HMHTepHeT»,
HEeO0XO0AUMBIX /1JIs OCBOEHMS IV CHUNITTHHBI

DuexkTpoHHasi oubauorexka Hayunoii 6ub6auorexun KyoIl'Y http:/megapro.kubsu.ru/MegaPro/Web
DIEKTPOHHBIN KaTajaor
[Toctynnenus nurepaTypsl B OnOIMOTEeKN QUINAIOB
IToctynnenus quccepranuii u aBTopedeparon
CraTbu U3 NEPUOAUKYU U HAyYHbIX COOPHUKOB ¢ 2016 T.
CraTpu U3 NEPUOANKHN U HAyUYHBIX COOpHUKOB 110 2016 T.
I"a3eTsl U )KypHaIbI
OnexkrpoHHas Oubnmoreka Tpy10B yueHbx Kyol'yY

y1eKTPpOHHO-0ubOIn0oTeuHbIe cucTeMbl (IBC)
1. OBC «YHuBepcutetckas Oubnuorexa onnaitn» http://www.biblioclub.ru/
2. OBC «Jlanb» https://e.lanbook.com
3. O6pazoBarenbHas maatgopma «HOpaiit» https://urait.ru/
4. OBC «ZNANIUM» https://znanium.ru/
5. B3BC «BOOK.ru» https://www.book.ru
6. Ob OUILI «Akagemus» https://academia-moscow.ru/elibrary/

IIpodeccnonanbubie 6a3b1 JAHHBIX
1. BuptyanbHblii unTanbHbIi 3a1 Poccuiickoii rocyaapctBenHoii 6ubnuorexu (PI'b)
https://Idiss.rsl.ru/

2. HamwmonanbHast 3JeKTpoHHas OubnroTeka https://rusneb.ru/

3. ba3bl nannbix komnanuu «MIBUCy https://eivis.ru/

4. Hayunas snextponHas 6ubnuoreka eLIBRARY.RU (H3b) http://www.elibrary.ru/

5. MHUAH. [TonHOTEKCTOBas KOJUIEKIUS MaTEMaTHYECKUX KypHaJIoB http://www.mathnet.ru

6. IlonHoTekcroBas KoJUIeKIus )KypHanoB Ha margopme PLIHU (OnexkTpoHHbIe Bepcuu
Hay4HbIX kypHaioB PAH) https://journals.rcsi.science/

7. Tlpe3unentckas 6udanoreka uM. b.H. Enpriuna https:/www.prlib.ru/

8. DnexTpoHHas OMOIMOTEUHas cucTeMa couno-rymanuTapHoro 3Hanus «SOCHUM»

https://sochum.ru/

HNHupopmManoHHbIE CIPABOYHbIEC CHCTEMBI
1. Koncynbrant Ilmtoc - cmpaBouHas mpaBoBas cucTema (JOCTyH IO JOKaJbHOM CeTH C
KOMIBIOTEPOB OMOITNOTEKH )

Ba3bl JaHHBIX OTKPBITOr0 10CTYNA
1. KubepJlenunka http://cyberleninka.ru/;
2. Jlextopuym TB - Buneonexiuu Beayumx jekropos Poccun http://www.lektorium.tv/
3. ®enepanbHublii moptan «Poccuiickoe odpazoBanue» http:/ www.edu.ru/
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https://znanium.ru/catalog/product/2202344
https://eivis.ru/browse/publication/92106
http://megapro.kubsu.ru/MegaPro/Web
http://www.biblioclub.ru/
https://e.lanbook.com/
https://urait.ru/
https://znanium.ru/
http://www.book.ru/
https://academia-moscow.ru/elibrary/
https://ldiss.rsl.ru/
https://rusneb.ru/
https://eivis.ru/
http://www.elibrary.ru/
http://www.mathnet.ru/
https://journals.rcsi.science/
https://www.prlib.ru/
https://sochum.ru/
http://cyberleninka.ru/
http://www.lektorium.tv/
http://www.edu.ru/

4. Tlopran «O6pa3oBanue Ha pycckom»: [IpoekT ["'ocy1apcTBEHHOTO HHCTUTYTA PYCCKOTO SI3bIKA
uMm. A.C. Ilymkuna https://pushkininstitute.ru/

5. CnpaBouno-uHpopmannoHHbIi nopran «I'pamora.py» http://gramota.ru/

6. CrnoBapu u SHIMKIONETUN HAa AkaneMuke http://dic.academic.ru/

basbl 1annbix KyoI'yY
1. OtkpblITast cpesa MOAYJIBHOTO TuHaMu4Yeckoro ooydenus Kyol'y
https://openedu.kubsu.ru/
2. ba3a y4eOHBIX IUIaHOB, yUeOHO-METOUYECKUX KOMIUIEKCOB, ITyOIMKaui 1 KOH(pEPEHIHA
http://infoneeds.kubsu.ru/
3. DnektponHbIi apxuB gokymMeHTOB KyOI'Y http://docspace.kubsu.ru/

6. METOAUYECKUE YKA3AHMA JIsd OBYYAIOIIUXCA IO OCBOEHHUIO
JUCHUIIVIMHbI

3aJ10roM yCIEeUIHOro OCBOEHUS yueOHOTo Kypca « DU3HKay sIBIISETCs OCEIIEHUE JIEKIIMOHHbBIX
U NIPaKTUYECKUX 3aHATHH (JJaDOpaTOpHBIX padoT), TaK KakK MPOITYCK OAHOI0, & TEM 00Jie€ HECKOJIBKUX
3aHATHA MOKET OCJIO)KHHUTb OCBOCHHME PA3AENOB Kypca. Yuamuecs AJis MOJHOLEHHOIO OCBOCHUS
JIOJKHBI COCTABJIATH KOHCIIEKTHI KaK MPU MIPOCIYIINBAHUU €0 TEOPETUYECKON (JIEKIIMOHHOM ) YacTH,
TaKk U MpH MOATOTOBKE K MPAKTUYECKUM 3aHATHUAM. JKenaTeabHO, 4TOObI KOHCHEKTHI JIEKIMHA U
CEMHHApPOB 3aIIUCBHIBAJIUCH B JIOTUYECKOM MOCIIEI0BATEIbHOCTH U3YUEHUS Kypca U COJIEP/KaIiCh B
OJIHOM TeTpaau. DTo obecrieuuT OoJiee MOJHYIO MOATOTOBKY KaK K TEKYIIUM Y4eOHBIM 3aHITUSAM, TaK
U CECCUOHHOMY KOHTPOJIIO 3HAHUM.

B xone nekumii mpernonaBaTenb W3JAraeT M pPaszbACHIET OCHOBHBIE, HauOoJsiee CIIOKHBIE
MOHATHUSI TEMbI, a TAKXKE CBA3aHHbIE C HEH TEOPETHMYECKHE M MPAKTUYECKUE IPOOJIEMBbI, JaeT
PEKOMEHIALMU Ha CEMUHAPCKOE 3aHATHE M YKa3aHUS Ha CAMOCTOSITENIbHYIO padoTy.

[IpakTuueckue 3ausaTus (J1abopaTopHbIC padOTHI) 3aBEPIIAIOT U3yUeHNE HAM00JIEE€ BAXKHBIX TEM
yueOHOM TUCHMIUIMHBI U CITy>KaT [yl 3aKpEeIUIeHUs] U3YYeHHOro MaTepHuaa.

JunakTuueckue ey NpakTUIeCcKuX 3aHsATUH (J1TabopaTopHBIX padoT):

- yrayOieHue, cucTeMaTi3anys U 3aKperieHne 3HaHu|, IpeBpalieHne UX B YOSKACHNUS;

- IPOBEPKA 3HAHUIA;

- IPUBUTHE YMEHHUN U HaBBIKOB CAMOCTOSATENIBbHOM paboThl ¢ yUeOHUKOM, CTaTheH U Mp.;

- pa3BUTHE KYJIbTYpbl pedH, (hopMHpOBaHHE YMEHHUS apryMEHTHPOBAHO OTCTauBaTh CBOIO TOUKY
3peHus, OTBeYasi Ha BOIIPOCHI APYTUX CTYJAEHTOB U IPENOAABATES;

- YMEHHE CIylaTh IPYTUX, 331aBaTh BOMPOCHI.

B 3aBuCMMOCTH OT CTENEHM aKTMBM3AaLMUM MHEMHYECKON WM MBICIUTEIBHOU NEATEIbHOCTU
CTYJEHTOB (pOpMBI OpraHU3aIMM CEMUHAPCKUX 3aHATUNA MOKHO pa3/IeUTh Ha JiBa TUIIA!

1) penpoAyKTUBHBIN U 2) IPOTYKTHUBHBIH.

PenpoyKTHUBHBINM TUIT OpraHU3alWU 3aHATHS TPEIoJaraeT, Mpexiae BCEero, aKTUBU3AILUIO
MHEMHYECKHX CIIOCOOHOCTEH CTyZeHTOB. OHU JTOJKHBI 3alIOMHHUTB U ME€PecKa3aTh ONpeleeHHbINH
y4eOHBI MaTepuajd Ha OCHOBE Marepuana JeKUud WM y4yeOHUKoB. IIpogyKTUBHBIN THII
OpraHU3alMK 3aHATHUS MPEAIOAaraeT aKTUBU3AIUIO MBICIUTEIbHBIX CIIOCOOHOCTEH CTyIeHTOB. OHU
JOJKHBI CPaBHUTD, IPOAHAIM3UPOBATh, 0000IINTE, KPUTUYECKU OLIEHUTH, CJIENAaTh YMO3aK/IIOUeHHE
Ha OCHOBE YCJIBIIIAHHOTO WJIM IPOYUTAHHOI'O MaTepuaa.

Bun (dpopma) npaktudeckux 3aHsITHN (1a00OpaTOPHBIX paldOT) OMpeeNseTcs coJiep:KaHueM
TEMbI, YPOBHEM TOATOTOBKM CTYJCHTOB JaHHOW TIpyMIbl, HampaBiIeHHUEM U NpoPHIeM HX
MOJATOTOBKM, HEOOXOJMMOCTBIO yBSI3aTh IpenoJaBaHUE YyuyeOHOW IUCHUIUIMHBI C JAPYyTUMHU
JTMCLUUIUIMHAMH, M3y4YaeMbIMH CTyJeHTaMHu. Buj cemuHapa mpusBaH cHocoOCTBOBaTh Haubolee
MOJIHOMY DACKpBITHIO COJEP)KAaHUA U CTPYKTYpbl OOCYyX JaeMOoil Ha HEM TeMbl, O0EeCHeuuTh
HauOOJIBIIYIO0 aKTUBHOCTh CTYJICHTOB, pEIlIEHHE [T03HABATEIbHBIX M BOCIIUTATENIbHBIX 3a/1a4.
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Haubounee pacipoctpaneHHON (GOPMOIT MPAKTUUECKUX 3aHATUN IO (PU3UKE SBIISCTCS PELICHHUE
pacueTHbIX 3a7a4. Tak Kak 3To OAMH U3 IPUEMOB 00YUYEHHU S, TOCPEICTBOM KOTOPOIro 00eCeunBaeTcs
Oosee Ty0OKOe M TOJHOE YCBOCHHE Yy4yeOHOro Marepuana o IUCIHUILIMHE, TO OH 3aHMMaeT B
¢u3nyeckoM 00pa30BaHUU BaXKHOE MeCTO. YTOOBI KaueCTBEHHOI'O OCBOUTH IPEIMET, M3Yy4dEeHUE
TEOPETUUECKOI0 MaTepraa JJ0JKHO COUETaThCsl C CHCTEMAaTUUYECKUM PEIIEHUEM Pa3IMUHBIX 3ajau.

JlaHHBIN Kypc pa3BUBAET y ydalllUXCsl yMEHHME pelaTh TEOPETUYECKUE U pacueTHbIE 3a1a4H, a
TaKkKe OOIIMEe HWHTEJUICKTyaJbHbIE YMEHHS W HABBIKM — aHAJIM3MPOBATh, KOHKPETU3UPOBATH,
0000111aTh, TPUMEHATH IPUEMbI CPABHEHUS.

Pemenune 3amau cocoOCTBYET OCO3HAHUIO YYAIIUMHCS CBOEH COOCTBEHHOW NEATENLHOCTH,
obecreynBaeT UX CaMOCTOSTENIbHOCTh U aKTUBHOCTb, (POPMUPYET YMEHUS IPUMEHSTh [10JIy4YE€HHbIE
3HaHUS B HECTAH/IAPTHBIX, TBOPUYECKUX 3aJaHUAX. Y CTYJCHTOB TaKXKe BOCIIMTHIBACTCS TPyAOII00uE,
LIeJICyCTPEMIIEHHOCTb, Pa3BUBAETCS YYBCTBO OTBETCTBEHHOCTH, YIOPCTBO M HACTOMYMBOCTH B
JOCTUKEHUM IOCTaBJIEHHOW 1enu. B mporecce pemieHus 3aiayd peain3yroTcsl MEXIPEIMETHbIE
CBSI3U, YTO IO3BOJISIET YYalMMCs IOJIy4aTh LEIIOCTHOE MPEACTaBIE€HUE 00 OKPYXkaroleM MHUpe ¢
LEJIBI0 MCIIOJIB30BAaHUS €r0 B JalbHEHIIEH XWU3HW. MHTerpamus ¢ TeMu INpeaMeTaMHu, KOTOPbIE
KaXyTCsl CTYZECHTaM JOCTaTOYHO MPUBJIEKATEIbHBIMU, O3BOJISET YCIELIHO MMOBBIIIATh UHTEPEC K
¢u3nKe u pa3BUBaTh MOTUBAIMIO €€ M3y4deHus. IHTerpupoBanue ¢ MPUKIaIHBIMU AUCIUTUIMHAMA
pacKpbIBaeT BO3MOXKHOCTH ITPAKTUYECKOTO IPUMEHEHHUS TPUOOPETAEMbIX 3HAHUH.

CamocrosTenpHass  paboTa  ydamuxcs  SBISIETCS — BaKHeWmed  ¢gopmoit  ydyeOHO-
MO3HaBaTeNbHOTO IMpouecca. llenb 3amaHuil uis CaMOCTOATENBHOW pPabOThl — 3aKpenuTh U
pacpuTh 3HAHHS, YMEHHS, HABBIKH, NMPHOOPETCHHBIC B pE3yJbTaTe HM3YYCHUS TUCIUIUIMHBL,
OBJI/IETh YMEHHMEM MHCIIOJIb30BaTh IIOJYYEHHbIE 3HAHMS B INPAKTUYECKOM paboTe; MOIyduTh
MIEPBUYHBIE HABBIKU MPO()ECCHOHAIBHON JeSITeIbHOCTH.

3agaHus JUIsl CAMOCTOSITENIbHON paOOThI BBIITOJIHAIOTCS B TUCBbMEHHOM BHJIE BO BHEAY JUTOPHOE
Bpems. Pabora JomKHA HOCHUTH TBOPYECKUH XapakTep, MPHU €€ OICHKE MPErnoAaBaTelb B MEPBYIO
ouepesib OLIEHUBAET 0OOCHOBAHHOCTb U OPUTMHAIBHOCTD BBIBOJOB. B mucbMeHHOM paboTe mo teme
3a/laHusl ydyalluiics JTOJDKEH IMOJHO W BCECTOPOHHE PAacCMOTPETh BCE AaCHEKTHl TEMbI, YETKO
copMyIMpOBaTh U apryMEHTHUPOBaTh CBOIO MO3MIMIO IO HCCIETyeMbIM BollpocaMm. BriGop
KOHKPETHOTO 3aJlaHusl JJIsl CaMOCTOATEIbHOW pPadOThl MPOBOJUT MPENoAaBareib, BEIyIIUN
MPAKTUYECKHE 3aHATHS B COOTBETCTBUU C NIEPEYHEM, YKAa3aHHBIM B IJIaHAX MPAKTUUYECKUX 3aHATHUI.

Obwue npasuna bInOIHEHUS NUCbMEHHBIX pabom

Ha mnepBoM 3aHATUM CTYAEHTHI JOJDKHBI OBITh HPOMH(OPMUPOBAHBI O HEOOXOAMMOCTHU
cOOIOICHNUSI HOPM aKaJIeMHUYeCKOW 3THKM M aBTOPCKUX IMpaB B xoje o0ydeHus. B uacTHOCTH,
MPEJOCTABIIAIOTCS CBEICHUS:

- oOutast uHGopmMalus 00 aBTOPCKUX MPaBax;

- MpaBUJIa HIUTHPOBAHHUS;

- MpaBuia OOPMIIEHHUS CCBITIOK;

Bce nMmetronuecs: B TEKCTE CHOCKH TIATEIbHO BBIBEPSAIOTCS U CHAOKAIOTCS «aJIpecaMmmy.

Henomyctumo BKIIOYATh B CBOIO pabOTy BBIACPKKU U3 pabOT IPYruxX aBTOPOB Oe3 yKa3aHHs
Ha 3TO, ePEecKa3bIBaTh Yy>KYyI0 paboTy OJIM3KO K TEKCTy 0€3 OTCBUIKH K HEH, UCIOIb30BaTh dyXKHe
ujen 6e3 ykasaHus IEpBOMCTOUYHUKOB (3TO KacaeTcs U mHbopMaluu, HaiiieHHo# B uTepHere). Bee
Cllyyau IjiaruaTa J0JKHBI OBbITh HCKITIOYEHBI.

Cnucok HCMONb30BaHHOM JIMTEPATyphbl JOHKEH BKIIIOYaTh BCE HMCTOYHHUKHM HH(pOpMaluy,
W3y4YeHHbIE U NPOpabOTaHHBIE CTYJEHTOM B IPOLIECCE BBINOIHEHUS PalOOThl, U JOKEH OBbITh
cocraBieH B coorBercTBuu ¢ ['OCT P. 7.0.5-2008 «bubnuorpaduueckas ccpuika. OOmue
TpeOOBaHUS U MTPABUIIAY.

Wzydyenne oOmieoOpazoBarenbHOM  ydeOHOM — aucuumiiuHbel  «®Pusnka»  3aBepluaeTcs
MOJIBEZICHHEM HTOTOB B (¢opme nup(dHepeHIupoBaHHOIO 3adyeTa B pPaMKax IPOMEXYTOYHOU
arrectanuu cryaeHToB B mporecce ocBoeHuss OIIOIT CIIO ¢ momydeHweMm cpemHero oOIero
obpazosanus (IIIICC3).
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7

OIEHOYHBIE CPEACTBA IS KOHTPOJIA YCIIEBAEMOCTHU

7.1. Kpurepumn OueHKH 3HAHU I

O000111eHHAs OlIEHKA KOMIIETEHIIUN

Onerxa bann (2-5 6anioB)

OOyyaromuiicss He OBIAJEN OIEHHMBAEMON KOMIIETEHIIWEH, HE PacKpBIBaeT
CYLIHOCTb MOCTaBJICHHOU mpobieMbl. He ymeeT mpuMeHsITh TeOpeTHYECKHe
«HeynoBnerBopu | 2 Oanna| 3HaHUS B PEIIEHHM MPAaKTUYeCKOH curyanuu. Jlomyckaer OIIMOKH B
-TEJBHOY - IIPUHUMAEMOM peEIIEeHHH, B paboTe C HOPMATUBHBIMH JIOKYMEHTAaMH,
HYJIEBOM ypOBEHb HEYBEPEHHO 0OOCHOBBIBAET MOJyUCHHBIE pe3yIbTaThl. MaTepual nziaraercst

HEJIOTUYHO, 0ECCHUCTEMHO, HEIOCTATOYHO IPAMOTHO.
OOyuaromuiicst ocBoms 60-69% olleHUBaeMON KOMIIETEHIUH, MOKA3bIBACT
YAOBJIETBOPUTENbHBIE 3HAaHUA OCHOBHBIX BOIPOCOB  IIPOIPaAaMMHOTO
«Y noenerBopuTel| 3 Oaja| Marepuana, YMEHUS aHaJIW3MpOBaTh, [ENaTh BBIBOJABI B  YCJIOBHAX
BHO» - IIOPOTOBBIN KOHKPETHOH CHUTYallMOHHOM 3amaud. I3maraer pemenune mnpoOiaembl
YpOBEHb HEI0CTAaTOYHO MOJIHO, HEMIOCIEA0BATENBHO, IOMTyCKAET HETOYHOCTH.

3atpyaHseTcs JoKa3aTeIbHO 000CHOBBIBATH CBOM CYKICHHSI.

Ob6yuaromuiicss ocBown 70-89% oueHMBaeMOW KOMIIETEHLUH, YyMEET
NpuHUMATb TCOPCTUUCCKUC 3HAHUA U HOJ'Iy‘IeHHI)II\/'I HpaKTI/I‘ICCKI/II\/'I OIIBIT B
«Xopomuoy - 4 Gaia| pemleHMH NPaKTHYECKOH CUTyaluM. YMeno paGoTaeT ¢ HOPMATUBHBIMHU

0a30BbI YpOBEHB

AOKYMCHTaMHU. Vmeer ApPrymeHTUpOBaTb CBOU BBIBOABI W TPUHUMATH
CaMOCTOATCIIBHBIC PCIICHUA, HO AOIMYCKACT OTACIbHBIC HETOYHOCTH, KakK I10
COACpKaHUIO, TaK

" 110 YMCHHIO, HaBbIKaM pa60Tm C MMOCTaBJICHHOM BOITPOCOM.

«OT1anaHO» -
MIPOJIBUHYThIH
YpOBEHBb

5
0aIoB

OOyuvaromuiicss ocBomn 90-100% olleHHBaeMOW KOMITETCHIIMH, yMEET
CBSI3BIBaTh TEOPHUIO C MPAKTUKOW, NIPUMEHSTh MOJIYYEHHBIM MPaKTUYECKUN
OMBIT, AHAJIU3UPOBATh, J€JaTh BBIBOJABI, NPUHUMATH CAMOCTOSITEIbHbBIC
pElICHUsT B KOHKPETHOW CHTYyallMM, BBICKAa3bIBaTh M OOOCHOBBIBATH CBOHM
cyXneHusa. JleMOHCTpUpYyeT yMEHHE BeCTH Oecellbl, KOHCYJIbTHPOBATH
rpaxJaH, BBIXOMUTh W3 KOH(MIMKTHBIX CUTyanuid. Brageer HaBbIKamu
paboTHl ¢ peleHneM 3ajad, IpUMepoB. Brajeer MUCEMEHHOW W YCTHOM
KOMMYHUKAIUEN, JOTUYECKUM H3JI0)KEHUEM OTBETA.

7.2. OneHo4HbIe CPeACTBA IS IPOBEACHUS TEKYLIeH aTTeCTAluu
B nannom pasznesne npuBoaATCs: 00pa3ubl OEHOYHBIX cpeacTB. [10IHbIH KOMILIEKT
OLICHOYHBIX CPeICTB NPUBOAUTCH B DOH/IE OLIEHOYHBIX CPEACTB.

Texymmii KOHTPOJIb MPOBOAUTCS B hopMme:

- (hpOHTANIBHBIN OIIPOC

- UHAMBUAYAJIBHBIN YCTHBIN ONPOC

- MIUCBMEHHBIN KOHTPOJIb

- TECTUPOBAHUE 110 TEOPETUUECKOMY MaTepualry
- mpakTHyeckas (1aboparopHas) pabora

- 3aIllMTa BHIMOJIHEHHOTO 3aJJaHMUsl.

7.2.1 IlpuMepHBIe TeCTOBbIE 32/IaHU /ISl IPOBEICHHUS TEKYIIel aTTeCTallum:

Cuny, c komopoti 6ce mena npuma2u8aOmcs Opy2 K opyey, Hazvl8aiom:
A) cunoii TpeHus:
b) cunoit ynpyrocru;

[
[
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0 B) rpaBuTanmonHoit cuioi
Cuna 6cemuprnozo msazomenus yeeauyumcs 8 2 pasda, eciu:

O A) Maccy KaxI0ro U3 B3aMMOJICHCTBYIONIMX TeJl YBEJIHUYUTD B 2 pas3a;
0 b) Maccy kaxxaoro u3 B3auMOACHCTBYIOLIUX TEJl YMEHBIIUTH B 2 pa3a;
0 B) maccy onHOrO M3 TEN yBEIMUUTH B 2 pasa.

I pasumayuonnas NOCMOSHHAS 8 3aKOHE BCEMUPHO20 MALOMEHU 0003HAYAEMC S U YUCIEHHO PABHA
0 A) g=9,8 m/c?

0 B) G=6,67-10 "' H - mM?*/xr?

0 B) K=400 H/m

Cuna ecemupHroeo macomenus ymenvuwumes 6 100 pas, ecu:

0 A) Tena comu3uth Ha 100 MeTpoB;
[ b) tena ynanuts Ha 100 MeTpOB;
[ B) paccrostnue mexay Tenamu yBenuuuthb B 10 pas.

7.2.2 IlpuMepHbIe BONPOCHI IS YCTHOI'O ONPoca (KOHTPOJIbHBIX padoT)

7151 IPOBe/IeHUs] TeKyIIeil aTTecTaluu:

MexaHuka — 3T0 4acTh (PU3HKH, KOTOpasi U3y4aeT 3aKOHOMEPHOCTH MEXaHUUECKOTO ABMXKEHUS U
MIPUYMHBI, BBI3BIBAIOIINE UIIH U3MEHSIOIINE 3TO JTBUKCHHE.

1) Mexanuuecxoe dsudicenue —

Pa3nenpl MexaHUKH: KHHEMATHKA U TUHAMUKA. Yem oHu omauyaiomes opye om opyea?

2) Mamepuanvuas mouxa —

3) Teno omcuema —

4)Cucmema omcuema —

Tpaektopust — BooOpaxkaemasi TUHUS, COSAUHSIIONIAS TOJIOKESHHS MaTepHaIbHOM TOUKH (Tena) B
OmKaiIIre Tocie[0BaTeIbHbIe MOMEHTHI BpEMEHH.

5)Ilepemewyenue —

6)Ilymo —

7)Yem onu omauyaiomes opye om opyea?

8)Cxopocmo —[? Jdhopmyna

PaBHOMEpHOE NMPSAMOIHHEHHOE IBIKEHHUE — TBH)KEHUE, TTPH KOTOPOM TEJIO TMEPEMENIaeTCs C
MTOCTOSTHHOM 10 MOJTYJIIO ¥ HAIIPaBJICHHIO CKOPOCTHIO.

9)3axon pagnomepHo20 NPAMOIUHEUHO20 OBUNCEHUA: (hopmyna

10)Ycxopenue —[? Jghopmyna

[IpsiMmosinHeitHOE IBUKEHUE C TOCTOSIHHBIM YCKOPEHUEM.

11)3akon pagnoyckopeHHo20 NPAMOIUHENHO20 OBUICEHUSL: (PopMYIa

12)Dopmyna ckopocmu npu pagHoyCKOPEHHOM O8UNHCEHUU. hopmyna

13)3akon pasnozameodneHH020 NPAMOIUHENHO20 0BUNCEHUS: (hopmYIa

[TpumepHBIe BOMPOCHI TSI KOHTPOJISI CAMOCTOSITETTHHON paOOTHI:

14) opmyna ckopocmu npu pasHo3ameONIeHHOM OBUINCEHUU. hOpMYaa

[lepuonnyeckoe IBUKEHUE — ABHXKEHHE, TIOBTOPSIOIIEECS Yepe3 paBHbIE IPOMEKYTKH BPEMEHH.
Buas! nepuoanueckux JBMKEHUI: BpalaTeabHOE U Koje0aTeIbHoe.

15) Yem onu omauuaromes opye om opyea?

16)Ilepuoo —

17)Ilepuod epawerus — epemsi 00HO020 0OOPOMA NO OKPYHCHOCIU. hopmyna

18)Yacmoma epawenusi —[? [popmyna

19) Huepyus —
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20) Ilepgviii 3axon Hotomona —

21) Bmopoii 3axon Hetomouna —[? ]popmyna
22) Cuna — 6ekmopHas guzuyeckasn 8eIuyuna, AGIAIUAsCI Mepoll ...

23)Tpemuii 3axon Hvtomona —

24) Cuna msoicecmu — 2pasumayuoHHas cuia, oeticmsyrouias va meno. [? Jpopmyna

Cuna ynpyrocty — cujia, BO3HHKAIOIIAs Py Majiol aedopMaliiy pacTsHKeHus (CxaTus) Tena,

HaIrpaBJICHHAA MMPOTHUBOIIOJIO0XKHO CMCIICHUIO YaCTUI] TEJIa IIprU ,Z[e(l)OpMaI_[I/II/I.

25) 3axon I'yka —[? J¢hopmyna
26)Cuna mpenus —[? |popmyna

7.3. OueHo4HbIe CpeacTBA IS IPOBeeHHs IPOMEKYTOYHOM aTTecTalun

IIpomMexxyTouHas arrecrauus

Dopma . JInunbie ITpumepsr
aTTecgauHH 3HaHUA YMenus IpaxTiaeckui KauecTBa OLIEHOYHBIX
OIBIT (BJIAIETh) oOyudaromerocs CpEACTB
KonTtpons OrneHka yMeHus OrneHKa HaBBIKOB Ornenka Bomnpocsr:
KonTposbHast 3HAHUSA IIOHUMATh JIOTUYECKOI0 CIOCOOHOCTH pUIararoT
padora/Tuc- 0a30BbIX CIICIHATBHYIO COMOCTABJICHUS U IPaMOTHO H cst
(bepen HOJIO)KCHUH | TEPMHUHOJIOTHIO XapaKTePUCTUKU YeTKO U3JIaraTh
[IUPOBaH-
9 B 00JIacTH 00BEKTOB Marepuan
HBII 3a4eT
ecrectBo3Ha- | OIEHKA YMEHUS O1ieHKa HABBIKOB Ornenka 3amauun
HUSA pemratsb JIOTUYECKOTO CII0COOHOCTH MIPUJIATal0OT
THUIIOBBIC 33/1a4X | MBIIUICHHUS TIPH TPaMOTHO U csl

B 001acTH
npoheccuoHab-
HOI
JeSTeIbHOCTH

pelICHNH 3a/1a9 B
obmactu
pohecCUOHab-
HOU JIeATENILHOCTH

YeTKO M3JIaraTh

XOJ peleHus

3aja4 B

obnactu
npoeccuoHab

HOI

JeSITETbHOCTH

U

apryMeHTHPO-

BaTh

pE3yABTATHI

7.3.1. IlpuMepHBIe BONPOCHI JIsI NPOBEACHUSA IPOMEKYTOYHOM aTTecTanuu (Aud. 3a4yer)

1. OcHOBHBIC BUJABI MCXaHUYCCKOI'O ABHMXKXCHHUA. 3axonsl HeroToHA. 3aK0H BCCMI/IpHOFO

TATOTCHHUA.

O N bk W

WNuepuus. MaepTHOCTH M ee Mepa. Bec tena. HeBecomocTs.

HanpspkeHHOCTH. [10Tok HanpsyKeHHOCTH.

29

Marematuueckuil U npy>KUHHBIN MasTHUK. KoneOaHus U BOJTHBL.

VYpasuenune MengeneeBa-Knaneiipona. M3omporeccsl 1 ux rpaduki.

Buas mexanmueckoi OHCPTHUHU. 3aKkoH COXPAHCHUA DHCPIUH. 3aKkoH COXpPAaHCHUSA UMITYJIbCA.

MonekynsipHo-kuHeTHueckas Teopusi. bpoynosckoe npuxkenue. [loctosinaas ABorapo.

ArperaTHble coCTOsSIHUS BenlecTBa. Jnuddys3us B pa3nuyHbIx cpefax. BiaxHocTh Bo3ayxa.
3akoH Kynona. Onekrtpuueckoe mnozne. HanpsoxennHocts. Cynepnozunusa mnosnei. Jlnaun




10.

11.

12.

13.

14.

15.
16.
17.

18.
19.

20.

21.
22.

23.
24.
25.
26.
27.
28.

29.

30.

31.
32.

PaGoTa cun snexkrpocraruueckoro mons. [lorenmuman. CBs3b MEXKIy HampsHKEHHOCTHIO U
MOTEHIMATIOM. DKBUIIOTEHIIUAJIbHBIE TTIOBEPXHOCTH.

JusnexTpuku B 3ieKTpocTaTuyeckoM nosie. [lodsipHble W HENONSpHBIE JTUAIEKTPHUKU.
[Tonsspu3anus AMAAEKTPUKOB. DIIEKTpUUECKast UHIYKIUs. JnanekTpuyeckas IpOHUIIaeMOCTh
Y BOCITPUUMYHUBOCTb.

[TpoBoaHMKH B 35IeKTpocTaTUdeCKOM Iosie. [loTeHnnan, Hanps>KeHHOCTb, IIJIOTHOCTD 3aps/ia.
OnekrpoeMkocTh. Konaencaropbl. CoeauHeHHE KOHJAEHCATOpOB. EMKOCTH III0CKOro
KOHJIEHCATOpa. DJIEKTPUUECKOE 10JIE B KOHJIEHCATOPE.

OHeprusi CUCTEMBI 3apsA0B. DHEPTUs 3apSKEHHOTO KOHIEHCATOpa. DHEPrUsl 3JIEKTPUUYECKOTO
OJIS

[TocrossuHbIl  smekTpudeckuii  Tok. 3akoH Owma. ComnporuBnenue. CoenuHeHue
conpotuBiieHuil. 3akoH Jxoyins-Jlenua.

DNEeKTpoABMKYIAs cuiia. 3akoH Oma uist 3aMKHYTOU 1ienu. [lone3Has u nojgHas MOLUIHOCTb.
KII/I ncrounuka Toka.

B3aumoneicteue TokoB. MaruutHoe nosie. MaruuTHas HHIYKLUS.

Cuia Amniepa. Cuna Jlopenna.

HevictBue nonst Ha Tok. Cuna Amnepa. Teopema o uupkyisiuud MarHuTHoro mnoss. Ilone
IPsIMOTO ¥ KPYTOBOI'O TOKOB. MarHuTHbI MOMEHT KOHTYPa C TOKOM.

Cuiia Jlopenua. JIBuxkeHue 4acTuilbl B OJHOPOJHOM MarHUTHOM IIOJIE.

OnexkTpoMarHuTHass MHAYKOus. 3akoH Papanes. Bsaumuas unaykuusa. CaMOUMHIYKIMSL.
Koaddunumentst B3auMHON HHIYKIUH. WHAYKTUBHOCTh. MHIYKTUBHOCTH COJICHOHMJA.
Tpanchopmarop. DHEprus MarHUTHOTO MOJIS.

[lepemeHnHbI# 351eKTpUUecKuil TOK. IHIyKTUBHOE, EMKOCTHOE M PEaKTUBHOE CONPOTUBIICHUSI.
BekropHas nuarpamma HanpsbkeHud. [lonHoe conporuBnenue. Pe3onanc HanpsKeHUN.
MontHoCTh B IIENHM NEPEMEHHOTO TOKA. [[eHCTBYIOIMNE TOK U HAIIPSIKEHUE.

3aKoHbI reoMeTpuieckor onTuku. Buasl muH3. [TocTpoeHne n3o0paxeHust B TOHKOW JIMH3€E U
3epkaiie. AOCOMIOTHBIN U OTHOCUTENBHBIN MOKa3aTeIl MPeToMIICHHS.

®opmya yBennueHus JuH3bl. OnTuyeckas cuia JuH3bl. DopMyiia TOHKOH JIMH3BI.

I'na3 u ero crpoenue. ban3zopykocTs U JaibHO30pKOCTh. Abeppanuu

Hucnepcus. Judpakuusa. Uatepdepennus. [lonsipuzanus.

KopnyckynsipHO-BOTHOBOH Jyanu3Mm.

CrnenunanbHasi TeOpUst OTHOCUTENBbHOCTH DifHITeiHa. [IpeoOpasoBanus Jlopenia.

Mogenr atoma Tomcona. Mopens aroma Pesepdopma. OTKpeITHE paguOaKTUBHOCTH.
N3otonsl. DoTodPdexT.

ConHeyHasi cHCTeMa: TUIAHETHl 3€MHOUW TPYMIbI, TUIAHETHI-TUTAHTHI, CITyTHUKH, METEOPHI,
METeOpHTHI, acTepoupl. Cuctema 3emira-Jlyna.

["amakTiKH, BUIIBI TaJTAKTUK. 3BE3/IbI, KIIACCH(UKAIIHS 3BE3]I.

Teneckorsl u o6cepBaTopun, MKC.

Teopun npoucxoxaenus Beenennoil. OBomonns BeeneHHOM.

30



7.3.2. IIpumepHble 3a1a44 1JI POBeAEHUs IPOMEKYTOUHOM aTTecTaunu (nud. 3a4yer)

Yactb 1. (Boibepume gepuwlii gapuanm omeema)

1 IlIpu dpotoaddexre paboTa BEIX0O/IA AIEKTPOHOB U3 METAILIA 3aBUCUT OT
A. 4acTOThI IAJAIOIIETO CBETA

b. MHTEeHCUBHOCTH I1aJIaOILETO CBETA

B. XxuMHuueckol pupoibl METAILIIOB

I'. KHHETHYECKON SHEPTUU BBIPHIBAEMBIX JJIEKTPOHOB

2. Ha pucynke 2.01 noka3zan rpaduk 3aBUCUMOCTU CKOPOCTH IBUKCHUS A v ajc puc 2.0t

Tena oT BpeMeHU. Kakoil 3 mpeiokeHHBIX TPapuKOB BBIpAKAET TpaduK s
YCKOpPEHHMS 3TOTO Tesna?
Ao afe? Ao afe? a, afe? Ao anfic?
) 3 ) ) wi
- - -
1 2 3 & c 1 2 3 & c 1 ] ] & 1 2 3 8 C
-5 5 5 -5 >
t. o
A. b. B. I.

3. 3 Mosb BOAOpOAa HaxXoAsaTCs B cocye npu Temmneparype T. KakoBa temmnepatypa 3 Moib
a30Ta B COCYy/I€ TOT0 ke 00beMa U IpH ToM ke naBienun? (Bomopoa u a30T cuntaTh UeanbHBIMU

ra3zamu)

A.28T; b.14T, B.2T; TI.T T

4. Ha rpaduke (CM. PpHCYHOK) MPEACTABICHO
U3MCHEHHE TeMIieparypsl T BemecTBa ¢ TEYCHUEM
BpeMeHH t. B HavanbHBII MOMEHT BpeMeHHU BemiectBo 1
HAXOAMJIOCh B KPHUCTaJULIMYECKOM cocTossHuu. Kakas u3
TOYEK COOTBETCTBYET OKOHYAHHIO MPOIIeCCa TUTABIICHUS ?

A. 5 b6, B3 TI.7.

5. Ha pucynke 1.02 uzoOpaxeHa 3aBUCHMOCTh aMILIUTYIbI
YCTaHOBUBIIIHNXCS KoneOanuii MasTHUKA oT JaCTOTHI
BBIHYXKJamoIIe Ccuibl (pe3oHaHCHas KpuBas). OTHoIIEHHE
aMIUTUTYIbl ~ YCTAHOBUBIIUXCS  KOJIeOAHWUW  MasTHHUKA  Ha
PE30HAHCHOM YacTOTe K aMIUIUTYyAe Konebanuil Ha yactote 1,5 'l
paBHO

A.2; b.10; B.4; T.5.

6 Ha pucynke 1.03 n300pakeH MpOBOJIOYHBIN BUTOK, 10 KOTOPOMY TE€UET IIEKTPUUECKUHN TOK B
HaIpaBJIEHUH, YKa3aHHOM CTpeJIKoi. BUTOK pacmnosiokeH B rOpu30HTAIBHON MJIOCKOCTH. B 1ieHTpe

BUTKA BCKTOP MHAYKIIMU MArHUTHOTO IIOJIA TOKA HAIIPaBJICH

A. BEpTHKAIBHO BBEPX T

b. rOpru30HTANIBHO BIEBO <—;
B. ropusoHTansHO BIpaBo —;
I'. BepTHKAILHO BHU3 . puc. 1.03
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7 Ha pucynke 2.03 u300pa’keH MPOBOJIOYHBIH BUTOK, IO KOTOPOMY TEYET AJICKTPUUICCKUI
TOK B HaIlPaBJICHUH, YKa3aHHOM CTPEJIKON. BUTOK pacnosyiokeH B TOpU30HTAIBHOM M1ockocTu. B
LEHTPE BUTKA BEKTOP MHIYKIIMM MATHUTHOTIO IOJII TOKA HAIPABIICH

A. TOPU30HTAIILHO BIIPAaBO —;

b. ropu3oHTaIBHO BIIEBO <—;

B. BepTHKanbHO BHU3 l.

['. BEepTHKAIbHO BBEPX 1; puc. 2.03

8 VYron mageHus cBeTa Ha TOPHU30HTAIBHO PACIIONIOKEHHOE IIIOCKOE
3epkaiio paBeH 30°. Kakum Oyner yros majaeHusi CBETOBOIO Jy4ya OT
HETIO/IBIDKHOTO MCTOYHHUKA, €CIM MOBEPHYTh 3epkaino Ha 10° Tak, kak
MOKa3aHOo Ha pUCyHKe?

A. 20° B.30° B.40° T.60°. -

- T10°

MBI N

9 Vron nmajneHus cBeTa Ha TOPU3OHTAJIBHO PACHOJIOKEHHOE IUIOCKOE 3EpKajo paBeH 30°.
Kakum Oyzaer yrosn Mexay MNagaloldM M OTPaKEHHBIM JIydamu, €CIIH
MOBEPHYTH 3epKaio Ha 10° Tak, Kak OKa3aHO HAa PUCYHKeE?

A. 80% B.60°% B.40°% TI.20°

10 ITopsinkoBelii HOMEp amfoMHHUS B Tabnume MenaeneeBa 13, a

MaccoBO€ YUCIIO paBHO 27. CKONBKO 3JIEKTPOHOB BPAIIAIOTCS BOKPYT sAJipa aTOMa aJFOMUHUSA?
A.27; b.13; B.40; T.14.

11 B crexnsiHHON TpyOKe IBUrarOTCs 3JIEKTPOHBI. B CTOPOHY OTKJIOHUTH UX MOJKET. ..
A. TOJBKO 3JIEKTPUUECKOE TI0JIE

b. TonpKO MarHUTHOE MOJIE
B. TOIBKO COBMECTHOE AEMCTBUE QJICKTPHUYCCKOT'O0 U MAIrHUTHBIX moJiei
I'. kak QJICKTPHUYICCKOC, TAK 1 MAIHUTHOC I10JIC

12 ®oroaddext - 3TO sBIEHUE B3aUMOJIECHCTBUS CBETa C BEIIECTBOM, INPU KOTOPOM
IIPOUCXOUT

A. BBIpbIBaHUE aTOMOB

b. BeIpBIBaHUE DIIEKTPOHOB

B. mornomenue atomoB

I'. mornonieHne HOHOB

13. IlopsakoBeiii HoMep ¢Topa B Tabnuue MengeneeBa 9, a maccoBoe uncino paBHo 19. Ckonbko
3JIEKTPOHOB BpaIiaeTcs BOKPYT siipa atoma ropa?

A.19; b.10; B.9; T.28.
14. Mopenb atoma Pesepdopaa onuceiBaeT aToM Kax. ..

. OTHOPOJAHOC SJICKTPUICCKU HeﬁTpaHLHOC TCJIO OYCHb MAJICHBKOI'O pasMepa

. 1ap 13 IMPOTOHOB, Opr)KCHHBIﬁ CJIOCM JBJICKTPOHOB

. CILIOIITHOM O,Z[HOpO,[[HBIfI MOJ0KUTEIbHBIN mrap € BKparICHUAMUA 3JICKTPOHOB

. IIOJIOKUTCIIBHO 3apsAKCHHOC MAJIOC AP0, BOKPYT KOTOPOI'O ABUKYTCH 3JICKTPOHBI

— o

40
15. Snpo atoma 15 AT comepxurt
A. 18 npoToHOB 1 40 HEUTPOHOB
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b. 18 mpoToHOB U 22 HeWTpoHA
B. 40 npoToHOB U 22 HEUTpOHA
I'. 40 mpoToHOB U 18 HEUTPOHOB

16. YcraHoBUTE COOTBETCTBUE AMANAa30HA IIKAJIBI JJIEKTPOMArHUTHBIX BOJIH U3 JIEBOTO
cTOJI011a TaOJIMIIBI C UX CBOMCTBAMU B MPAaBOM CTOJIOLE
A. W3JIy4YCHHE (CBOfICTBa) 1) HaMMEHBIIasA YacToTa BOJIHBI U3
HEePEYNCIIEHHBIX
B. y.]'IBTpa(bI/IOJ'IeTOBOC 2) obnamaeT HanOOJBIIEH TTPOHUKAIOIICH
CIIOCOOHOCTBIO M3 MEPEUUCITIEHHBIX
B. pasHOBOIHBI 3) wucnonp3yercs B MpuOOpax HOYHOTO
BUICHUS
I'. pentrenosekoe 4) obecmeynBaeT 3arap KOXH 4eJI0BeKa

Oter 3anummre B cienyomem Buae (Hampumep, Al B2 B3 T'4)

Yacthb 2. (Pewtume 3a0auu)

17. JIBurasichb ¢ Ha4aIbHOI CKOPOCTHIO 54 KM/4, aBTOMOOMIB 32 10 ¢ mporen myTh 155
M. C KaKuM yCKOPEHUEM JABUTAIICS aBTOMOOMIIb M KaKYI0 CKOPOCTh OH MPUOOPEN B KOHIIE ITyTH?

18. K wucrounuky Toka ¢ OJIC 9 B u BHyTpeHHUM comportuBieHuem 1,5 Owm
IPUCOEIUHEHA 1IETlb, COCTOSILA U3 ABYX IPOBOIHUKOB 110 20 OM KaXIblii, COEIMHEHHBIX MEKIY
co0Oll mapajuleNbHO, M TPEThEro IpPOBOJHUKA CONPOTHBIEHUEM 5 OM, NPUCOEAMHEHHOIO
[OCJIEI0BATEIbHO K JIByM IepBbIM. YeMy paBHa CWia TOKAa B HEpa3BETBIECHHONW 4YacTH U
HaIpspKEHUE Ha KOHLAX 1enu?

19. JIBurasich ¢ Ha4aJIbHON CKOPOCThIO 36 KM/4, aBTOMOOMIIB 32 10 ¢ mpomten myTs 105
M. C KaKUM YCKOpPEHUEM JBUTAJICS aBTOMOOMIIb M KaKyI0 CKOPOCTh OH MPUOOPET B KOHIIE ITyTH?

20. K wncrounuky toka ¢ OJIC 12 B m BHyTpeHHum comnporusiaeHuem 0,5 Om
IPUCOEANHEHA 1IeTb, COCTOSIIAs U3 ABYX MPOBOJHUKOB MO 15 OM KaXKablil, COEAMHEHHBIX MEX]TY
coOOi mMapaieNnbHO, M TPEThEro MPOBOJHHUKA CONpoTUBIeHHEM 4 OM, NPUCOEIUHEHHOTO
MOCJIeZI0BAaTENbHO K JBYM MepBbIM. UeMy paBHa cuja TOKa B HEPa3BETBICHHOM 4YacTU M
HaIpspKEHUE Ha KOHLAX Lenu?

OTBeTHI 3aHECTH B TAOIUILY:

Yacts 1:

Ne Bompoca 112134516789 |10]11 1213 |14|15]16

bykBa oTBeTa

Yactp 2:

Ne Bompoca 17 18 19 20

OTBeT 3amaun
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8. JOIMOJIHUTEJIBHOE OBECIIEYEHUE JTUCHUIIJIMHBI

HpI/IJIO}KeHI/Ie 1. KpaTKI/Iﬁ KOHCIICKT JICKIMOHHOI'O 3aHATH

3akon BcemupHoro tarorenusi. {BukeHue TeJ1 1moj AecTBHEM CHJIbI TAKECTH

[To BTOpOoMy 3akoHYy HploTOHA MPUUMHON U3MEHEHUS ABMXKEHUS, T. €. IPUUUHON YCKOPEHUS
TN, SIBJISETCS CHUia. B MeXaHWKe paccMaTpPUBAIOTCS CHIIBI PA3IMYHON (U3MUYECKON TPUPOJIBI.
MHorue MmexaHu4eckue sIBJICHUS U IPOLECCHI ONPEAETSIOTCS ASMCTBUEM CUJ TSATOTCHHUS.

3axon Bcemuproco msieomenus 0611 OTKpBIT Mcaakom Herotonom B 1682 romy. Eme B
1665 rony 23-netHuid Hpl0TOH BBhICKa3ai MPEION0KEeHUE, YTO CHIIbL, yiepxuBatomue JIyHy Ha ee
opbure, TOH k€ IPUPOIBI, YTO U CHIIBL, 3aCTaBIISAIONINE I0I0K0 MagaTh Ha 3emiro. [lo ero runorese
MEXJIy BCeMH TelaMu BcelleHHOM IeiCTBYIOT CHIIBI NPUTSHKEHHs (TPaBUTALIMOHHBIE CHIIBI),
HaIpaBJIEHHBIC 110 JTUHUH, COSTUHSIOMEHIIEHTpHI Macc (puc. 1.10.1).

Pucynoxk 1.10.1.

['paBuTanIMOHHBIE CUJIBI IPUTSIKEHUS MEKY TEJIAMU.

B mnocnenyromue romst HproToH mbITancs HailTH (uznyeckoe OOBICHEHHE 3aKOHAM
JBUKEHHUSI TUJIAHET, OTKPBITBIX acTpoHoMoM HMorannom Kemnepom B nHauane XVII Beka, u aathb
KOJIMYECTBEHHOE BBIPAKCHHUE ISl TPABUTAIMOHHBIX CWJI. 3Has, KaK JIBUKYTCS IUIaHeThl, HploTOH
XOTeJI ONPEENINTh, KAKUE CUJIbI Ha HUX JEHCTBYIOT. Pemenue 3toil 3anaun u npuseno HeroToHa K
OTKPBITUIO 3aKOHA BCEMUPHOTO TSATOTCHUSI.

Bce tena nputsaruBarotcs Apyr K APYry ¢ CHIOW, OPsIMO NPONOPUHMOHATBHOM UX MaccaM U
00paTHO MPOMOPIMOHATBEHON KBAJIPATy PACCTOSIHUS MEXIY HUMH:

m,m,

F = G—RZ

Kosddunment nponopumonanbHocT G OMMHAKOB JUIS BCEX Tel B npupojie. Ero HaspiBaroT
2pasumayuOHHOU NOCMOAHHOU

G=6,67-10"* H-m?/kr® (CH)

I'paBuTaInMOHHAs MOCTOsSIHHAS ObLa SKCHEPUMEHTAIBHO U3MEpPEHa AHTIMUCKUM (U3UKOM
I'enpu KaBenaumem B 1798 roxy.

MHorue sBJ€HHS B MNPUPOAE OOBACHAIOTCS JEHCTBHEM CHUJ BCEMHPHOTO TITOTEHHUS.
JBwxkenue rianet B COJIHEUHON CUCTEME, UCKYCCTBEHHBIX CITyTHUKOB 3€MJTH, TPACKTOPUHU MOJIETa
OAITMCTUYECKUX PAKET, IBUKEHHE TEJT BOIM3HU MOBEPXHOCTH 3€MJTH — BCE OHU HAXOIAT OOBSICHEHHE
Ha OCHOBE 3aKOHA BCEMHPHOTO TATOTEHUS U 3aKOHOB TUHAMUKH.

Kaxnp1it npeamet Bo BeeneHHoM BO3A€MCTBYET Ha IPYTrOM NpeIMET, OHU MPUTATUBAIOT IPYT
JIpyra. DTO Ha3bIBAETCS CHUJION TSHKECTH, WM rpaBuTarued. Cuiia MpUTSOKEHUsI, WIH TPaBUTAIIHS,
3aBUCHT OT JIBYX (DaKTOpOB.

Bo-miepBbIX, 3TO 3aBUCUT OT TOTO, CKOJIBKO BEIIECTBA COJIEPKUT O0BEKT, TENO, MpeaMeT. Yem
OombIlIe Macca BEIIeCTBa Tella, TeM CHIIbHEW rpaBuTaius. Eciau teno obnamaer ouyeHb HEOOMBIION
Maccoil, ero rpaButanus Maia. Hampumep, macca 3emim BO MHOTO pa3 Oosbie macchl JIyHBI,
Mo3TOMY 3eMJisi UMEET OOJBIIYIO CUITY TsDKECTH, 4yeM JIyHa.

Bo-BTOpBIX, cHila TSHDKECTH 3aBUCHUT OT PACCTOSHUS MEXKAy Teinamu. Uem Ommke Tena
HAXOAATCS APYT K JIPYTy, TeM cuja MpUTHKEHUs Oombine. Uem oHM mamnbliie APYT OT ApPYyra, TeM
TpaBUTAIMSI MEHBIIIE.

CobOcTBeHHOE TpaBUTAlMOHHOE Tone JIyHBl ompenenser yCKOpeHHe CBOOOIHOTO
najieHus gy Ha ee TmoBepxHocTu. Macca Jlynel B 81 pa3 MeHbIIe Macchl 3eMiH, a €€ paauyc




npuOim3uTeNbHO B 3,7 paza MeHbIIe paauyca 3emiad. [lodToMy ycKOpeHue gj ONpeaeTuTCs
BBIPAKECHHUEM:

M, M,-3,72

Sfisz .
R2- U128t

?;GR*{ & e !

=0,17g = 1,66 u/c?

B ycnoBusix Takol cinaboi rpaBUTAallMK OKa3aJIMCh KOCMOHABTHI, BbIcaauBIInecs Ha JlyHe.
YenoBeK B TaKMX YCJIOBUSAX MOJYKET COBEpLIATH TMIAaHTCKHE NPbDKKU. Harmpumep, ecnu denosek B
3€MHBIX yCJIOBHSAX HOINPBHITHBAET HA BBICOTY | M, To Ha JlyHe OH MOT OBl MOANPHITHYTH HA BHICOTY
6onee 6 M.

A ceifyac naBaiiTe MOCMOTPHUM Ha YEJIOBEYECKOE CYLIECTBOBaHME Ha 3emuie. Y 3emiin Macca
Oonblle, yeM Yy ueloBeKa, MOATOMY CHJIa TXKECTH ynaepkuBaer ero Ha 3emue. Ho 3emis
BO3/ICIICTBYET TaK, Kak OyATO BCS €€ MaTepus, BCE €€ BELIECTBO HaXoAsATcs B LeHTpe. [loatomy cuiia
TSOKECTH B JIIOOOM MecTe 3eMIIU JI0JKHA PACCUUTHIBATHCS C YUETOM PACCTOSHUS J10 €€ LIEHTPA.

Cuna TshxecTu Ha modepekbe Mopsi O0JIbIIIe, YeM Ha BEPIIMHE ropbl. A ceidyac MmpencTaBbTe
4eJI0OBEKa, YJAJIMBILErocs € NOBEPXHOCTHM 3€MJIM Ha JAJNEKOE paccTosHMe. Tam cuila 36MHOTo
NPUTSDKEHUS OyIeT MHOTO ciadee.

Korna 4enoBek HaxoOUTCS B KOCMOCE, OH COBCEM MCUE€3aeT U3 I10JIsI 36MHOIO IIPUTSKEHUS.
I'paBuTanus 3emun coBceM He ACWCTBYEeT Ha HEro (HO OHAa €CTh, TOJBKO OYEHb ciabas M3-3a
6onb1Ioro pacctostHus ot 3emiin). OH HaXOOUTCS. B COCTOSIHMM HeBecOMOCTH. 1loaToMy pakerTsl,
KOCMHYECKHE KOpadJii, KOCMOHABTHI MOTYT CBOOO/THO JIETAaTh B OTKPHITOM ITPOCTPAHCTBE.

OpHMM 13 NPOSIBJIIEHUN CHIIBI BCEMUPHOTO TATOTEHHUS ABIIACTCS CUIA MAICECMU.

Cuna TsyKeCcTH — rpaBUTAllMOHHAS CUJIA, JEMCTBYIONIAs Ha TEJO.

Tak npuHATO Ha3bIBATh CHITy NPUTSDKEHUS TN K 3emiie BOJIIM3U ee moBepxHocTH. Ecau M —
Macca 3emi, R — ee paguyc, m —Macca JaHHOTO Teja, TO Cujla TSXKEeCTH paBHa
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YckopeHre CBOOOTHOTO MaJICHHsI — YCKOpPEHHEe, MPHOOpeTaeMoe TeJIOM MO JCHCTBHEM
TPAaBUTALIMOHHOW CUJIBI BOJU3U MOBEPXHOCTH HEOECHBIX TeJ (TIaHeT, 3Be3/).

Cuna TsDKeCTH HampaBlieHa K HeHTpy 3emud. B oTcyTcTBHE NIpyrux Cuil TeJIO CBOOOIHO
najaeT Ha 3eMIII0 C YCKOpPEHHEM CBOOOIHOTO MaICHHUS.

Cpennee 3HaYeHUE YCKOPEHHUS CBOOOJIHOTO MAJACHUS JUIS PA3JIUYHBIX TOYEK MOBEPXHOCTH
3emuu paBHo 9,81 m/c2.

[Ipu ynaneHun OT MOBEPXHOCTH 3e€MJIM CHJIa 3€MHOTO TATOTEHUSI U YCKOPEHHE CBOOOTHOTO
NaJCHUsT U3MEHSIOTCS OOpaTHO MPOMOPIIMOHATBLHO KBAApATy PACCTOSHUSA 7 10 IIEHTpa 3eMIIH.
Puc. 1.10.2 wutrocTpupyeT HM3MEHEHHE CWJIbl TATOTEHHS, JCHCTBYIONIEH HAa KOCMOHAaBTa B
KOCMHUYECKOM KOopadJie MpH ero yAaJeHUuH OT 3eMIIH.
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N3MeHeHue Cuiabl TATOTEHMS, JCUCTBYIOIIEH Ha
KOCMOHABTA IPHU yAAJICHUU OT 3eMJIn

Urak, I'paBuranus (IpUTHKEHUE, BCEMUPHOE TATOTECHUE, TArOTEHHUE) (OT JaT. gravitas —
CTSDKECTBY) —ATO 00HA U3 (PYHOAMEHMAILHLIX CUL NPUPOObL, CaMoe Caboe 83aumMooelcmeaue u3
Hux. Onpedenaemcs 83aUMHbIM NPUMANCEHUEM MeNHCOY O8YMSL AMOMAMU (UIU SPYNNAMU AMOMOB).
Ecnu b1 nonooxcume 0ea mauuxa na cmoin, medxncoy HuMu Oyoem npumsdiceHue, HO Kpatine ciaboe.
Ecnu mauuku eeipacmym 00 pasmepog 3emiu, COOmeemcmeeHHo, Cula 803pacmen MHO2OKPAMHO U
cmanem owyymumou. I pasumayueii obradarom, Kax npasuio, Kpynuvie 00vbeKmvl, 0bpasyroujue
epasumayuonnoe none. bnacooaps emy, mvl modxcem xooums no 3emie, a cama nianema
yoepoicusaem ammocepy. Ha Jlyne epasumayus crabas, nosmomy ammocghepy Huue2o He 0epiucum.
H3zyuenue epasumayuu, 6 cuiy crabocmu ee npossienus (MoabKo 8 MaKpomMacumaoax), npoxooum
Kpatine cnodcHo. Ecmb MHeHue, umo KEaHmoesas meopus 2pasumayui nomModicem 00beOUuHUums
B0€0UHO 6Ce, UMO Mbl 3HAEM O PYHOAMEHMATbHBIX CUNAX U Mamepuu 60 BcenenHol.

9. OBYYEHHME CTYJAEHTOB-UHBAJIMIOB U CTYJAEHTOB C
OI'PAHUYEHHBIMHA BO3MOKHOCTSAMMU 310POBbA

[Topsimox 00ydeHHs] WHBAIHUIOB W CTYACHTOB C OTPAaHUYECHHBIMH BO3MOXKHOCTSIMHU
onpeneneH «llonoxenuem KyOI'Y 00 o00ydeHUM CTYyACHTOB-MHBAJIUIAOB M CTYJIECHTOB C
OTPaHHYEHHBIMHU BO3MOKHOCTSIMU 37I0POBBSI».

I[J'ISI JINI] C OIrpaHUYCHHBIMHA BO3MOXHOCTAMHAU 300POBbA npeayCMOTPCHBLI
o0Opa3oBaTenbHble TEXHOJOTHH, YUUTHIBAIOIINE OCOOEHHOCTH U COCTOSIHHE 3/I0POBbS TaKUX
T,
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PENNEH3US
Ha pa0o4yio nporpamMmy no AUCHHIIHHE «DH3HKA»
36.02.03 3ooTexHus

PaGouas mporpamma no mucnuruinHe «OU3HKay» Ui CTYIEHTOB (haKylbTeTa
MHCIIO @®I'BOY BO «Ky6I'Y» cocTaBneHa B COOTBETCTBMH C IIPHMMEPHOM
nporpammoit UPI10, pexomennoBanHoe DenepaibHOE rOCyIapCTBEHHOE GIOIKETHOE
00pa3soBaTeNbHOE YUPEXKACHHE NOMOIHUTEILHOrO MPO(eCCHOHATBLHOTO 06pa3oBaHuUs
«MHCTUTYT passuTUs NpodeccuoHansHoro obpasosanusy (PI'BOY IIIO «APIIO»)
Ha 0ase OCHOBHOro oO0mero o6pa3oBaHHs C TOJNYyYEHHEM CpEJHEro OOLIEro
obpasoBanus. IIporpaMma cocTaBlieHa B IIOJHOM COOTBETCTBHH C TpeGOBaHHAMH
y4eOHOro miaHa 1o cnenuaiabHocTd 36.02.03 300TexHuS.

B paccMatpuBaemyto PI1]] BKITFOUEHBI CIEAYIOIHE 3JIEMEHTHI:

1. Ob6nacTtb IpUMeHEHHs IPOTPAMMEI.

2. Mecro auctumiuHs! B ctpyktype ITTICC3.

: A Ilenu u 3amauu AUCLIMILIMHEI « Duukar.

4. Conepxanue TUCHHILIHHBL « Dusuka» CTPYKTYPUPOBAHO MO BHIAM YueOHBIX
3aHATUHN C YKa3aHUEeM UX 00BEeMOB.

A PacyeT BpeMeHH B IporpaMMe COOTBETCTBYET 00beMy 4acoB, OTBEACHHOMY Ha
U3y4YeHHE AUCLIUIUIMHEI 110 YUeOHOMY ILIaHy.

6. [IpencraBneH TeMaTHYeCKHH IUIAH JIEKIMHA U MPAKTHYECKUX (ceMHHapcmx)
3aHATUH.

7 VYkazaHo y4eOHO-MeToauueckoe obecriedeHrne AUCIMIUIMHEL, B TOM YHCIE: -

IepeueHb OCHOBHOW H [OIOJHUTEIBHOM JIMTEPaTyphl, DIEKTPOHHBIX PECYPCOB -
METOJHMYECKHE PEKOMEHIAlMK (MaTepHajbl) IIpernojaBaTelio; METOAHYECKHe
pEKOMEHAIlH CTYAEHTAM.

8. VYKazaHsl QOPMBI TEKYILETO, IPOMEXKYTOYHOI'O U HTOTOBOTO KOHTPOJIS.

9. B npwioXeHHM K IporpamMMe IpHBEIeHBl (OHIBI OIEHOYHBIX CpEICTB
(©OC): Bompockl ISl CAaMOKOHTPOJISI U NPOBEPKH KavecTBa 3HAHUM CTY[AEHTOB;
METOJUYECKHE PEKOMEHJALMH II0 IPOBEACHUIO JIEKIMOHHBIX, MPAKTHYECKHX MU
CaMOCTOSTENIEHBIX 3aHATHIA.

HenocTaTky He BBISBIEHEIL.

PII[ «@uzuxa» MoxeT OBITH peKOMEHI0OBaHa IJIs HCII0JIb30BaHHsA B
obpasoBaTenbHOM npouecce MHCIIO ®I'BOY BO «Ky6I'Y».

Pernien3zeHT:
Houent kadenpsr OnToanekTpoHuku «Ky6ol'Yy,
KaHAUIAT pU3UKO-MaTeMaTHUECKUX HayK, ,u;oueHI% i A.C. JleBueHnko
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PEIIEH3USI
Ha paGouyro nporpammy y4ebHoi Aucuunanusl «Pu3uKay
cnennaabHOCTh 36.02.03 3ooTexHus

Pa6ouas nporpamma o mucnpmune «®U3MKa» ISl CTYICHTOB daxynsrera UHCIIO
®I'BOY BO «Ky6I'V» cocrasiena B COOTBETCTBUM € IMPUMEPHOM Nporpammoit HPIIO,
PCKOMCHI0BaHHOEe ~ DeepabHBIM TOCYNapCTBCHHBIM ~ aBTOHOMHBIM  yupesKIeHHEM
«HHCTHTYTA pasBuTHA npodeccuonantbHOro obpasoBanus» (OGI'BOY HIIO «HPTIO») Ha
0aze ocHOBHOro o6mero o0pasoBaHus ¢ MmosydeHHeM CpeaHero obmero o6pa3oBanms.
IIporpamma cocraBiena B mosmom COOTBETCTBHM ¢ TpeOOBaHHAMH Y4eGHOroO myaHa o
cnenraibHoCcTH 36.02.03 3ooTexnus.

PaGouas mporpamma npeamnonaraer PAcIpelIcICHHe TEM U U3Y4EHHE MaTepHalia 1o
pasnenaM. I'paMoTHO crpykTypupoBana, u OXBAaTBIBACT BCE AKTyaslbHBIE HAIPABICHHS IO
AMCLHILIMHE HA CErOTHSANIHUI eHb.

Bee paspenst paGoueis IIPOTPaMMEI B TIOJIHOH MEpe OTBEYaloT TpeOOoBaHMAM K
PE3yIIETaTaM OCBOCHHS y4eOHOM NHCHMILTHHBL B COOTBETCTRHM G NPUMEPHOH IporpaMmoii
HPTIO, pexomennoBanHoe DezepalbHEIM TOCYIAPCTBEHHBIM aBTOHOMHEIM yUpeXIeHHEM
«UncTuTyTa paseuTus IpogeccHoHaTbHOro obpasoBanusy (OI'BOY IO  «HPIIO»).
Kaxcnpiit paspen mporpamme: PaCKpLIBACT pacCMaTpUBAEMBIE BOMPOCH B JIOTHYECKOl
TIOCIEI0BATEIEHOCTH, OTPE/IeIIeMOi 3aKOHOMCPHOCTAMH 00y4EHHS CTYIEHTOB.

Pacyer Bpemenu B TIPOrpaMMe  COOTBETCTBYET 0OGbEMY 4Yacos, OTBEJICHHOMY Ha
H3YHEHHC TUCIHUILTHHEI 10 y4eGHOMY IiaHy.

KonTposs 1 onenka pesynsratos ocBoemms Y4eOHOH! IMCIHILIUHEI OCYLIECTBIIMIOTCS
B CTPOrOM COOTBETCTBHH C TPEGOBAHUAMH y4eGHOTO IIaHA o Aucnumninuxe. Pazpaborannsie
H TIpEJiIaraeMeIe B porpamMme pOpMBI, M METObI, TIO3BOJISIOT B TIOJIHO# Mepe OCYINEeCTBIIATE
KOHTPOJIb M OLIEHKY Pe3yJbTaTOB 0GyYEeHHs (OCBOEHHEIX HABEIKOB U YMEHHH, YCBOEHHEIX
3HaHMUiA),

Ilepedens pexomenmyembix Y4eOHBIX H3IaHMIA, Wurepner-pecypcoB, ocrosHOI
JIATCPATYPEl  BKIIOYACT aKTyalbHbIE HCTOYHHKM, K KOTOPEIM y CTYHEHTOB HMeeTcs
CBOOOMHEIH HocTym.

Mannas pabouas nporpaMmma Moxer Grrrh PCKOMCHIIOBaHA /I U3YYEHHS MUCLIMILIAHEL
«Dusuka» Ha dakynsrere UHCIIO GIEOY BO «Ky6I'Vy.

Pernensenr:

HouenT kadenpsr
Teruosuepreruxu u
Tennorexuuku «Ky6I' TY »,

KaHIUIAT TeXHHYECKUX HayK " H.I. Aunpeiiko
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