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1. IACIIOPT PABOYEH MPOT'PAMMBI YYEFHOU JUCIHATIJIMHBI «®U3UKA»

1.1. ObsacTh NPUMEHEHHUS TPOrPAMMBI

Pabouast mporpamma yuebnoi nucuuminabl bJ1.05 ®@usuka pazpaborana ajis CTYJESHTOB CIIe-
uuansHocTu 54.02.01 Juzaitd (o oTpaciisM) B Ka4ECTBE MPUMEPHOM MPOrpaMMBbl IS peaau3aii oc-
HOBHOH npodeccnoHanbHOM oOpa3zoBarenbHOoi porpammbl CITO Ha 6a3e ocHOBHOTO 00111eT0 00pa3o-
BaHUS C MOJTYYCHHEM cpeiHero obmiero oopazoBanus (mpotokoa Ne 3 ot 21 uronst 2015 r. Peructparu-
oHHBIN HOMep peneH3uu 384 ot 23 urons 2015 r. DI'AY «®UPO»); ¢ BHECEHHBIMU U3MEHEHUSMH, pPe-
KoMeHJ0BaHHbIMU DenepanbHbIM TOCyIapCTBEHHBIM OIOKETHBIM 00pa30BaTENIbHBIM YUPEKIACHUEM
JOTIOJTHUTEIHHOTO MPOPECCHOHATBHOTO 00pa3oBanus « MHCTUTYT pa3BUTHS MPOPECCHOHATBHOTO 00pa-
3oBanus» (PI'BOY IO «UPIIO») ¢ yuerom IlpumepHOl OCHOBHOI 00II€00pa3oBaTeIbHON MPO-
rpaMMBbI CpeqHero o0miero oopazoBanus, 0J00pEHHON pelieHueM (eaepaTbHOr0 y4eOHO-METOarue-
CKOT0 00BEIMHEHHS 10 001IeMy oOpa3oBaHuio (poTtokoia ot 28 uroHs 2016 1. Ne 2/16-3), ¢ yuerom
yrouHeHuid PI'AY «DUPO» (npotokon Ne3 ot 25 mas 2017 r.)

1.2. MecTo y4eOHOH THCHUIUIHHBI B CTPYKTYpe MPOrpaMMbl MOATOTOBKH CHENUATHCTOB
CpeHero 3BeHa:

YyeOHas nucnurinHa «DU3uKay SBISETCS yIeOHBIM IPEIMETOM 110 BBIOOPY U3 00s3aTeIBHOM
npenMeTHo obnactu «EctectBennbie Hayku» OI'OC cpennero obmiero 06pazoBaHusl.

Jucnummna «Pusnka» u3ydaercs B oomeoodpazoBatensHoM nukie yueonoro OITOIT CIIO Ha
6a3e OCHOBHOTO 00111ero 00pa3oBaHUs ¢ MOIyYEHUEM CPEIHEro 001ero oopa3oBaHusl.

MecTto yuebHO# muciuruimHbl « DU3UKay - B COCTaBe 00IIe00pa30BaTeIbHBIX YISOHBIX TUCITH-
IUTHH 0 BBIOOPY, GopMUpPYyEMBIX U3 00s3aTelbHbIX MpeaMeTHbIX obnacteit ®I'OC cpennero obiiero
obpazoBanus, s cnenuanbHocTeld CIIO cootBeTcTBYyIOMIET0 MPoduiiss MpodhecCHOHaTBLHOT0 00pa30-
BaHUA.

[Tpu ocBoenuu crienmanpaOcTedt CI1O rymanuTapHOro mpodis mpodecCHOHaTHLHOT0 00pa3o-
BaHuA (hu3uka uzydaercs Ha npoduasHoM ypoBHe @I'OC cpennero o0miero oopa3oBaHus.

1.3. Henu u 3axaun y4eOHOM JUCHUIINHBI — TPEOOBaHUS K Pe3y/1bTATAM OCBOCHHUS AUC-

HMIIMHBI:
Copepxanne nmporpaMmMbl « PU3KKa» HANPaBIEHO HA JOCTHXKEHUE CIENYIOINX Yeell:
- OCBOCHME 3HAaHMH O (QYHIAMEHTAJIBHBIX (DU3MUYECKUX 3aKOHAX W MPHUHLMIAX, JIEXKAIIUX B
OCHOBE COBPEMEHHOH (hH3MUeCKOl KapTHHBI MUpa; HauboJjee BaXKHBIX OTKPBITUIX B 001acTU (PU3UKH,
OKa3aBIIUX OIpPENEIAIOIEe BIUSAHUE HA pPa3BUTUE TEXHUKM M TEXHOJOTMHU; METOJaX Hay4dHOIo
MO3HAHUS PUPOJIBI;
- OBJIaJICHUE YMEHUSMHU NPOBOJUTH HAOJIO/IEHUS, TUIAHUPOBATh U BBIMOJIHITH 3KCIIEPUMEHTHI,
BBIIBUTATh TUIIOTE3bl U CTPOUTH MOJEIN, IPUMEHAThH NOTYyUYEHHbIE 3HaHUS 10 (PU3HKE 1J1s1 OOBSICHEHUS
pa3Ho00Opa3HbIX (PU3MUECKUX SBICHUN M CBOMCTB BELIECTB; MPAKTUUYECKH MCIIONB30BaTh (pU3NUYECKHe
3HAHHUS; OLIEHUBATh JIOCTOBEPHOCTh €CTECTBEHHOHAYYHOU HH(pOpManuy;
- pa3BUTHE NO3HABATENbHBIX MHTEPECOB, UHTEIEKTYaJIbHBIX U TBOPUECKHUX CIIOCOOHOCTEH B
nporecce MpuoOpETeHUsl 3HAaHUN U yMEHUH M0 (U3UKE C UCHOJIB30BAHUEM DPA3JIMYHBIX HCTOYHHKOB
nH(OPMALIUY U COBPEMEHHBIX HHPOPMAIIMOHHBIX TEXHOJIOTUI;
- BOCIHUTAHUE YOEKIECHHOCTH B BO3MOXXHOCTH TO3HAHMSI 3aKOHOB MPUPOJbI, UCIOJIB30BAaHUS
JIOCTIDKEHUM  (QU3MKKM Ha Ojaro pa3BUTHS  YENOBEUYECKOM IMBHIM3ALUHM;, HEOOXOJUMOCTH
COTPYJIHUYECTBA B MTPOLIECCE COBMECTHOTO BBIMTOJIHEHUS 3a/1a4, YBaKUTEIHHOI'O OTHOIIEHUS K MHEHUIO
OIMOHEHTA NPU 00CYKJICHUU NMPOOJIEM €CTECTBEHHOHAYUYHOTO CO/IEPKaHMs; TOTOBHOCTH K MOPaJIbHO-
STHUYECKON OIIEHKE HCIOJb30BaHUS HAYUYHBIX JOCTHKEHHM, UyBCTBAa OTBETCTBEHHOCTH 3a 3allUTy
OKpYKaroIllel CpeJibl;
- UCITOJIb30BaHUE IMPHOOPETEHHBIX 3HAHMNW M yMEHUH [UIs pelleHds NpPaKTHYeCKUX 3ajad
MOBCETHEBHOM  KM3HMU, oOOecreueHuss O€30MacHOCTH COOCTBEHHOW KU3HHM, PAIlMOHAIBHOTO
IIPUPOAONOIB30BaHUs U OXPAHbl OKPY)KAIOIIEH Cpelbl U BO3MOXHOCTb NPUMEHEHHUs 3HAHUU IIpU
peLIeHNH 3aJa4, BOSHUKAIOIUX B MOCIEAYIOLIEH MPpo(dhecCHOHATbHON AEATEIbHOCTH.
5



OcBoenue coaepxanus yueOHOM AUCHUTUINHBI « DH3UKa» 00eCcTIeYnBaET TOCTUKEHUE CTY ICH-
TaMU CJIELYIOIIUX Pe3yIbTATOB:

JUYHOCHMHBIX:
— YyBCTBO TOPAOCTH M YBKEHHUS K HUCTOPHHM M JOCTIIKEHUSM OTEYECTBEHHOW (DHU3UUECKOM
HayKH; GU3MUECKU IPaMOTHOE [TOBEIEHUE B IPOPECCHOHATIBHOM JESTeNbHOCTU U OBITY IPU 0OpaLlleHUN
C pubopamu U yCTPOICTBAMU;
— TOTOBHOCTh K TIPOJOJDKEHUIO OOpa30BaHMs M TOBBILICHUS KBaTU(pHUKAIMU B H30paHHON
1poheCCUOHATILHOMN AESTEIbHOCTH U 00BEKTUBHOE OCO3HAHKE POJIM (PU3MUECKMX KOMIETEHLUH B 3TOM;
- YMEHUE HCIHOJIb30BaTh JOCTH)KEHUS COBPEMEHHOH (U3MYEeCKON Hayku M (U3NYECKUX
TEXHOJIOTUI /i TOBBILIEHUS COOCTBEHHOTO HMHTEJICKTYaJIbHOTO pPAa3BUTHA B BBIOpaHHOU
poheCCUOHATILHOMN 1eATENIbHOCTH;
- YMEHHE CaMOCTOSITENIbHO JOOBIBaTh HOBbIE ISl ce€0sl (PM3NYECKHUE 3HAHUS, UCIOJb3Ys UL
3TOTO JIOCTYIHBIE HCTOYHUKH WH(OPMAIIHH;
— YMEHHE BBICTPAaWBaTh KOHCTPYKTHUBHBIC B3aUMOOTHOIIECHUS B KOMAaHE MO PEIICHUIO OOIINX
3azad4;
- YMEHHE YNPABIATh CBOEH MO3HABATEIBHOU ACSITEIbHOCTHIO, IPOBOAUTH CAMOOLICHKY YPOBHS
COOCTBEHHOT'O MHTEIUIEKTYaJIbHOTO Pa3BUTHS;

MemanpeomMemHnpix:
- UCIIOJIb30BaHUE PA3IMYHBIX BUJIOB [T03HABATEIBHOM EATEIBHOCTH JUISl peleHHsl (pU3nyecKux
3aJjay, IPUMEHEHUE OCHOBHBIX METO/IOB [TO3HAHUS (HAOIIOICHHUS,
- ONUCAHMsI, M3MEpPEHMs], SKCIIEPUMEHTa) s W3yYeHHUs pa3IMYHBIX CTOPOH OKpY’Karollen
JIEHCTBUTEIIFHOCTH,
- UCIIOJIb30BAaHUE  OCHOBHBIX  MHTEJJICKTYaJbHBIX  OINEpalMil:  MOCTAaHOBKM  3ajaud,
(dbopMyIMpOBaHUS TUIIOTE3, aHAJIU3A U CUHTE3a, CPAaBHEHUs, 0000IIEHNs, CHCTEMAaTU3alluH, BbIIBICHUS
MIPUYMHHO-CJICICTBEHHBIX CBS3€H, IOMCKa aHaJOroB, (OpPMYyIMPOBaHUS BBHIBOAOB JUIS H3yUCHHS
pasUYHBIX CTOPOH (U3MUECKUX OOBEKTOB, SBICHMH M IPOLECCOB, C KOTOPHIMH BO3HHMKAET
HEO0OXOIMMOCTh CTAIKUBATHCA B MPO(EeCCUOHATBHOM cdepe;
- YMEHHE FeHepUpOBaTh UIEH U ONPEIENIATh CPEJICTBA, HEOOXOAUMBIE JIJISl MX pPeaTu3aluu;
- YMEHHE HUCIOJb30BaTh pa3jMyYHble UCTOYHUKHU JUIs MOJydeHus (pusnueckod HHopmanuu,
OLICHHUBATH €€ JJOCTOBEPHOCTD;
- YMEHHUE aHaJIU3UPOBATh U MPEICTABIATh HH(POPMAIUIO B pa3IMYHBIX BUJAX;
- yMEHHUe MyOIUYHO MPECTABIATh Pe3yJIbTaThl COOCTBEHHOTO MCCIIEJOBAHUS, BECTU TUCKYCCHUH,
JOCTYITHO U TApMOHMYHO COYeTasi cojiepkaHue U (hopMbl IpecTaBiasieMoit uH(opmaium;

npeomemmuvix:
- c(hOpMUPOBAHHOCTh TPEACTABICHUN O pOJIM U MecTe (DU3UKHM B COBPEMEHHON HAay4YHOU
KapTHHE MHpa; MOHUMaHue (pu3nyeckod cymHOCTH HabmogaeMbelx Bo BceneHHoil siBneHuil, poiu
¢u3ukn B (QOPMHUPOBAHUHU KpPyrozopa U (YHKIMOHAIHHOW TPaMOTHOCTH 4YeJIOBEKa JUIsl pElIeHUus
IIPaKTUYECKUX 3a7ay;
- BJIaJICHHE OCHOBOIIOJIArAIOIUMH (PU3MUECKUMHU MTOHITUAMH, 3aKOHOMEPHOCTSIMH, 3aKOHAMH U
TEOPUSMHU; YBEPEHHOE HCTIOIb30BaHUe (PU3NUECKON TEPMUHOJIOTUN U CUMBOJIUKH;
- BJIQJICHHE OCHOBHBIMM METOJaMH HAay4YHOI'O [IO3HAHUS, HCIOJIb3yeMbIMU B (DU3HKE:
HaOJI0IeHNEM, OTIUCAaHUEM, H3MEPEHHEM, SKCTIEPUMEHTOM;
- yMeHHUs1 00pabaThlBaTh pe3yJbTaThl W3MEpPEHUH, OOHApyKMBaTh 3aBUCHUMOCTb MEX]IY
(bu3MYeCKUMHU BEIMUYNHAMU, OOBSICHITDH MMOJIyY€HHbIE PE3YJIbTaThl U JIeJIaTh BBIBOIBL;
- c(OpMUPOBAHHOCTh YMEHUS peliaTh PU3NUYECKHUE 3a/1a4H;
- c(OpMUPOBAHHOCTh YMEHHUSI NPUMEHSATH IOJYYECHHbIE 3HAHUS g OOBSICHEHHS YCIOBUUN
MpoTeKaHus (U3MYECKUX SBJIEHUN B mpupone, NpodeccuoHambHOU cdepen ans NPUHATUS
MPAKTUYECKUX PEIICHUI B TOBCETHEBHOM KU3HU;
- c(OpMUPOBAHHOCTh COOCTBEHHOW MO3MUIMM IO OTHOLIEHHIO K (u3nyeckoil HH(pOopMaluu,
MTOJIy4a€MOM U3 pa3HbIX HCTOYHUKOB.



1.4. IlepeyeHp MUIAHNPYEMBbIX Pe3YJIbTATOB 00y4eHHsI 10 JMCHUILINHE (MepedyeHb Gopmu-
pPyeMbIX KOMIIEeTeHIIM )
He npedyCMOmpeHO.

2. CTPYKTYPA Y COAEP)KAHUE YUEBHOM JUCIIUILINHBI

2.1. O0beM yueOHOI JMCHHMIJIMHBI M BUABI Y4e0HOI padoThI

N Bcero Cemectpbl

Bun yuebHoit paboThl 4ACOB 1 >
Y4yeOHas Harpy3ka (Bcero) 78 32 46
AyauTOpHbIE 3aHATHS (BCEro) 78 32 46
B Tom uncne:
3aHATHS JIEKUMOHHOIO THIIA 16 22
IPAKTUYECKHE 3aHSTHS (IPAKTUKYMBbI) 16 24
CamocrosiTesibHas padora (Bcero) HE MPpelyCMOTpEHA
ITpomexxyTouHast arTectanus (3K3aMeH/3a4eT/aud.3a4eT) mud. 3auer
OO0m1ast TpyA0€MKOCTh 78 32 46

2.2. CTpyKTYypa IMCHUILIHHBI:

KosanuyecTBo ayIMTOPHBIX 4YaCOB
HaumeHoBaHue pa3ie/ioB U TeM Teopernueckoe IIpakTnyeckue u
Bceero JlaGopaTopHbIe
o0yueHue
3aAHATUA

Bsenenue 2 2
1. Mexauuka 16 8 8
2. OCHOBBI MOJIEKYJISIPHON (PU3UKU U TEPMO- 12 6 6
IUHAMUAKHA
3. DIeKTpouHAMHUKA 20 10 10
4. OnTuka 12 6 6
5. DneMeHTHI KBAaHTOBOW (PU3HKU 4 2 2
6. OBomonust Beenennoi 12 4 8
Bcero nmo gucoumiinge 78 38 40




2.3. TemaTn4eckuii IJIaH U co/iep:KaHue y4eOHOMH TUCHMIVINHBI «PH3HKa»

HaumenoBa- Conep:xanue y4eOHOro MaTepuaJia O6Lem ‘I;glpul‘:zp“szzl_e
HHe pa3je- NpaKkTHYeCKHe 3aHATHS U CAMOCTOsITeIbHAsA padoTa qacop | deccuon aﬂ::m e
JIOB U TEM Oﬁy‘lﬁlOHlEFOCﬂ KOMIETEHIHH
BBenenune | Coaep:kaHue ydueOHOro MaTtepuasa 2 OK 03

Jlekuun OK 05
Tema 1.1. ®usuka — dyHgamMeHTaIbHAs HAyKa O IPUPOJIE.
3nauenue Gpusnuku npu ocBoeHuu npodeccuit CI1O u crie-
nuansHocter CIIO.
1. Mexa- Copepxxanue yueOHOro MmarepuaJia 8 OK 01
HHUKA Jlexnun OK 02
Tema 1.2. KunemaTuka MaTepraibHOW TOUKH OK 04
Tema 1.3. Jlunamuka OK 05
Tema 1.4. 3aKOHBI COXpaHEHUSI B MEXaHUKE OK 07
Tema 1.5. Mexanudeckue KojiebaHUs U BOJHbI
IIpakTuyeckue (J1adopaTopHbIe) 3aHATHSA 8
HccnenoBanue IBMKEHUS Tea MO 1€UCTBUEM OCTOSH-
HOM CHJIBI.
N3yueHue 3aKkoHa COXpAHEHUS! UMITYJIbCA.
CoxpaHeHne MEXaHUYECKOW YHEPTHU NP IBUKEHUU Teja
MO/ IEUCTBUEM CHJI TSYKECTU U YIIPYTOCTH.
CpaBHeHue paboThl CUJIbI C U3BMEHEHUEM KUHETHUECKON
SHEPIuu Tena.
N3ydeHne 3aKOHOB COXPAaHEHHUs Ha IIPUMEpE yAapa I1apoB
1 0aJUTMCTUYECKOTO MasATHHUKA.
V3ydeHne 0COOCHHOCTEH CHITBI TPSHHSI (CKOJIBKEHUS).
2. OcnoBbl | Coaep:kanue y4eOHOro MaTepuaa 6 OK 01

MoJstekyasp- | Jlekuuun OK 02

HoM ¢u3ukm | Tema 2.1. OCHOBBI MONEKYJIIPHON KMHETUYECKOW TEOPUH. OK 03
U TepMoau- | MneanbHblil ra3 OK 04

HAMUKH Tema 2.2 V3onporiecchl: 3aKOHBI U UX rpaduyeckoe npea- OK 05
CTaBJICHUE OK 07
Tema 2.3 OcHoBbI TepMOAHaMUKH. [IepBoe Havyano Tep-

MOJIMHaMUKH U ero npuMeHeHue. Bropoe Havano tepmoau-
Hamuku. KII/I. Iukn Kapnuo

Tewma 2.5. CBOWCTBO MapOB, )KUJIKOCTEH, TBEPbIX TEJ
IIpakTyeckue (J1a00paToOpHbIE) 3aHATHSA 6
W3mepeHnue BIaXXHOCTU BO3/IyXa.

M3mepeHne NoBEpXHOCTHOIO HATSHKEHUSI JKUAKOCTH.
Hab6nronenue nponecca kpuctamuzanuu M3ydenue ne-
dopmanuu pacTspkeHus. VizydyeHue TeroBoro pacumpe-

HUS TBEPJIBIX Tell.

M3yuenne 0cobeHHOCTEH TEIIOBOrO PACHIMPEHUS BOJIBI.

3. DaekTpo- | Conepxkanue y4ueOHOro MaTepuasa 10 OK 01

auHaMuka | Jleknun OK 02
Tewma 3.1. Dnexrpocraruka OK 03
Tema 3.2. IlocTostHHBIN TOK OK 04
Tema 3.3. MarnuTHbIE SABJICHUS OK 05
Tema 3.4 DnexTpoMarauTHasE UHIYKIMS OK 07

Tewma 3.5. DnekTpoMarHuTHBIC KOJICOAHUsI U BOJTHBI




Haunmenosna-
HHe pa3je-
JIOB M TeEM

Conep:xanue y4eOHOro MaTepuaJia
NpaKTHYECKHe 3aHATHS M CAMOCTOSITeJIbHAsI padoTa
o0yuawuerocst

O0BbeM
yacoB

®opmupyemMble
oomme 1 mpo-

(heccnonanbHbIe
KOMIEeTeHIHH

IIpakTnyeckue (JiadopaTopHbie) 3aHATHS

N3yuenue 3akoHa OMa /1j1s yyacTKa LeNH, [10CIeA0BaTE b~
HOTO U MapajijIeIbHOTO COSAMHEHHSI IPOBOTHUKOB.
N3ydenue 3akoHa OMa /1J1s IOJTHOW LIEIH.

Wzydenue siBneHUs EKTPOMAarHUTHON UHIYKIIUH.
Onpenenenue TeMnepaTypbl HUTH JIaMIIbl HAKAJIUBAHMUSL.
Onpenenenne 3/]C 1 BHyTpEHHET0 COPOTUBIICHUS UCTOY-
HUKa HapPSDKCHMUS.
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4. Onruka

Conep:kanue y4eOHOT0 MaTepuaJia

Jlekuuu

Tewma 4.1. Ilpupona ceera. OcHOBBI hoTOMETPHH

Tema 4.2 DnemeHTbl reoMeTpruyecKoit onTuku ToHkue
nun3bl. [locTpoenne n3o0paxeHuii B TMH3aX U 3epKaiax
Tema 4.3. BosiHOBbIE CBOMCTBA CBETA

IIpakTnyeckue (JiadopaTopHbie) 3aHATHS

N3y4eHue n3o0paxeHus NpeaMETOB B TOHKON JIMH3E.
N3yuenne nntepdepeHun u Audpaxiuy ceeTa.
I'panynpoBKa CIEKTPOCKOIA U ONPEACIICHUE JTIMHBI BOJIHBI
CHEKTPAJIbHBIX JIMHUM.

OK 01
OK 02
OK 04
OK 05

5. Dae-
MEHTBI
KBaHTOBOM
bu3uku

Conep:xxanue yueOHOIro MaTepuaJia

Jleknun

Tema 6.2 DnemMeHTHI (PU3UKH aTOMa, ATOMHOTO SIJIpa U dJ1e-
MEHTApPHBIX YaCTHUIL

IIpakTHyeckue (J1a0opaTopHbIe) 3aHATHS

1. Pacyer MakcHManbHOM KMHETUYECKOM SHEPTUU DIIEKTPO-
HOB 1pu (OTOAIEKTpUIECKOM I deKTe.

Onpenenenue paboThl BBIX0/1A 3JEKTPOHA MO IpaduKy 3a-
BUCHUMOCTHA MaKCUMaJIbHOW KHHETUYECKON dHEpruu (poTo-
AJIEKTPOHOB OT YacCTOTHI CBETA.

2. Pacyer 4acTOTHI U AJIMHBI BOJIHBI UCITyCKa€MOT'O CBETA
IIPY [IEPEXO/I€ ATOMA BOAOPOJA U3 OJJTHOTO CTallMOHAPHOTO
COCTOSIHUS B IPYTOE.

3. Pacuer sHEprum cBsI3U aTOMHBIX SEP.

Omnpenenenue 3apsia 1 MacCOBOTO YKMCIIa aTOMHOTO $1/1pa,
BO3HHUKAIOILIETO B PE3YJIBTATE PAAMOAKTUBHOIO pacnaja.

OK 01
OK 02
OK 04
OK 05
OK 07

7. DBoJI0-
nusa Becenen-
HOH

Conep:xxanue yueOHOro MaTepuaJa

Jlekumnu

7.1 ConneuHas cucrema: IUIaHeTsl U Masble Tena. Cucrema
3emus-JlyHa.

7.2 Ctpoenue u sBonmonus Comnnia u 38€31. Knaccuduka-

1M 3BE3/1. 3BE3/IbI 1 ICTOYHUKH UX YHEPTUU.

7.3 I'anaktrika. COBpEMEHHBIE IPEICTABICHUS O CTPOCHUH
Y 3BoJOIMU Beenennon

IIpakTuyeckne (1abopaTopHbIe) 3aHATUS

HcTopus pa3BUTHS KOCMOHABTUKU

N3yuenune kapTel 3Be3aHOT0 HEOA. HebecHbIe KOOpAMHATHI,
OCHOBHBIE TOUKU U JINHUU HEOECHOMU Cephl.

Teneckonsl, o0cepBaTopuu, MKC

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07

BCEI'O

78
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2.3.1 KoHTpPOJIb ¥ OlleHKA Pe3yJbTATOB OCBOCHUS JUCUMILIIHHbI

KoHTpoJIb 1 0LIeHKA PaCKPBIBAIOTCS Yepe3 YCBOCHHBIE 3HAHUS U MPUOOPETEHHbIE 00yYaoIIn-
MUCS YMEHUs1, HallpaBJIeHHbIE Ha (hopMupoBaHKe O0MKX U MpodeccuoHanbHBIX KoMieTeHuui. Komme-
TEHIUU JO0JDKHBI ObITh COOTHECEHBI C MPEAMETHBIMU PE3yJIbTaTaMH.

Kon n nHaumeHnoBanue
(popMupyemMbIX KOMIIETEH-
10707

Pa3zpen/Tema

Tun oneHoYHbIX
MeponpUATHI

OK 01. Beibupats crioco6sr | Paznen 1. Temsr 1.1., 1.2, 1.3

pemenus 3a1a4 npogeccuo- | Pazmen 2. Temsr 2.1., 2.2., 2.3.

HaJIbHOM nesitenbHOoCcTH Nipu-| Pasnen 3. Temsr 3.1., 3.2, 3.3.,3.4., 3.5.

MEHUTENIBHO K pa3iinuHbiM | Paznen 4. Tems1 4.1., 4.2.

KOHTEKCTaM Pazgen 5. Temnr 5.1., 5.2., 5.3.
Pazgen 6. Temn! 6.1., 6.2.
Pazgen 7. Temnr 7.1, 7.2

OK 02. Mcnonp30BaTth co- Pazgen 1. Temnr 1.1., 1.2, 1.3

BpPEMEHHBIE CPEJICTBA M0- Paznen 2. Temsr 2.1.,2.2., 2.3.

WCKa, aHanu3a u unrepnpe- | Pasnmen 3. Temnr 3.1.,3.2., 3.3.,

Tanuu uHpopmanuu u - uH-| 3.4., 3.5.

dhopmarmonnsie TexHosioruu| Paznen 4. Temsr 4.1., 4.2.

JUTS BBITIOJTHEHUA 3a1a4 ipo-| Pazmen 5. Temsr 5.1., 5.2., 5.3.

(heccuonanbHOM nestenbHO- | Pasnen 6. Temsr 6.1., 6.2.

CTH Pasgen 7. Temnr 7.1, 7.2

OK 03. [lnmanupoBats u pea- | Paznen 1. Temnr 1.1., 1.2, 1.3

JIN30BBIBATH COOCTBEHHOE Pazgen 2. Temnr 2.1., 2.2., 2.3.

npodeccuonansuoe u aud- | Paszmen 3. Temsr 3.1., 3.2.,3.3., 3.4, 3.5.

HOCTHOE pa3BUTHE, MPE]I- Pasgen 7. Temnr 7.1, 7.2

MIPUHUMATETBCKYIO JAeSITeIb-

HOCTb B NPO(ecCHOHAIbHOMN

cdepe, UCTIOIB30BaTh 3HA-

HUS 110 (PUHAHCOBOM IPaMoOT-

HOCTH B Pa3IMYHbIX KU3HEH-

HBIX

CUTYaIUAX

OK 04. Oddextusno B3au- | Pazmen 1. Temnr 1.1, 1.2, 1.3

MojelcTBOBaTh U pabotath | Paszmen 2. Temsr 2.1.,2.2., 2.3.

B KOJUIEKTUBE U KOMaH/I€ Paszgen 3. Temnr 3.1.,3.2.,3.3.,3.4,, 3.5.
Pazgen 4. Temn1 4.1., 4.2.
Pazgen 5. Temnr 5.1., 5.2., 5.3.
Pazgen 6. Temnr 6.1., 6.2.
Pasnen 7. Temur 7.1, 7.2

OK 05. OcymectBasate yctT- | Paznen 1. Temsr 1.1., 1.2, 1.3

HYIO U IINCBMEHHYIO KoMMy- | Paznen 2. Temsr 2.1., 2.2., 2.3.

HUKaIUIo Ha rocyaapctBeH- | Pasnen 3. Temnr 3.1., 3.2, 3.3.,3.4., 3.5.

HOM s3b1Kke Poccuiickoit de- | Paszgen 4. Temer 4.1., 4.2.

nepanuu ¢ yuerom ocoben- | Pazmen 5. Temsr 5.1.,5.2.,5.3.

HOCTEH COIMAIbHOTO 1 Pazgen 6. Temnr 6.1., 6.2.

KYJIbTYPHOI'O KOHTEKCTA Paznen 7. Temsr1 7.1, 7.2

OK 07. ConetictBoBath co- | Pasmenm 1. Temur 1.1., 1.2, 1.3

XPaHEHUIO OKPYXKaoUIeH Paznen 2. Temsr1 2.1.,2.2.,2.3.

- YCTHBIH OIIpOC;

- (pOoHTaNBHBIN OIPOC;

- OIICHKA KOHTPOJBHBIX
pabor;

- HaOJI0JIeHuE 32 X0A0M
BBITIOJIHEHHS JTa0OpaToOp-
HBIX padorT;

- OIICHKA BBIMTOJIHCHUS JIa-
OopaTopHBIX padoT;

- OIICHKA MPAKTUICCKUX
paboT (permieHus kaye-
CTBEHHBIX, PACUETHBIX 3a-
nay);

- OIIEHKA TeCTOBBIX 3aja-
HUM;

- HaOII0JIeHuE 32 X0A0M
BBITIOJTHCHUS] HHTUBU/TY-
QJIBHBIX MTPOEKTOB U
OIICHKA BBITTOJIHEHHBIX
MIPOEKTOB;

- OIICHKA BBIITOJIHCHUS JI0-
MAaIIHUX CaMOCTOSITETbHBIX
pabor;

- HaOIIOJIEeHUE U OLICHKA
peleHus Keic-3anay;

- HaAOIIOJIEHUE U OI[CHKA
JIEJIOBOM UTPBI;

- JuddepenupoBaHHbIi
3a4er
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Koa m HanMeHOBaHMe
(popMupyemMbIX KOMIIETEH-
197071

Pa3znen/Tema

THun oeHoYHbIX
MeponpHuATHH

Cpelibl, pecypcocoepexe-
HUIO, TPUMEHSTH 3HAHUS 00
W3MCHCHHUHU KIIUMaTa, PHH-
IIUTIBI OEPEIKITHUBOTO ITPOU3-
BOJICTBA, 2 (HEKTUBHO JCHi-
CTBOBATh B UPE3BBIUANHBIX
CUTYAIUIX

Pazgen 3. Temnr 3.1.,3.2.,3.3.,3.4,, 3.5.
Paznen 4. Temnr 4.1., 4.2.

Pazgen 6. Temnr 6.1., 6.2.

Pazgen 7. Temnr 7.1, 7.2

2.4. Conep:xanue pa3ieioB TUCUUIIIMHBI
2.4.1. 3aHATHA JEeKIHOHHOI0 THIIA

®dopma
Ne | Hammenosa- Texy-
pas- | HHE pa3lesioB Copepxanue pazzena mero
fena U TeM Kon-
TpOJIst
1 cemecmp
Benenue ®uszuka — (yHAaMEHTalbHAsI HayKa O IPUPOJIE. v, T
EcrecTBeHHO-HayuUHBIH METO/ [TO3HAHUS, €T0 BO3MOYKHOCTH U I'pa-
HUIIBI IPUMEHUMOCTH. DKCIIEPUMEHT U TEOPHS B MPOLIECCE TO3HAHUS
npuposl. MozenrpoBanue GU3NUECKuX sBJIEHUN U rpoleccoB. Poib
HKCIEPUMEHTA ¥ TEOPUH B IIPOIecce TTO3HAHUS MPHPO kL. Du3mye-
ckas BenuuuHa. [lorpemHocTy n3MepeHnit GU3NUECKUX BETUYHH.
dusnueckue 3aKoHbL. [ paHUIIBI TPUMEHUMOCTH (DU3HMUYECKUX 3aKO-
HOB. [ToHsATHE O PU3MUECcKO KapTHHE MUpa. 3HaYeHHE HUUKU IIPU
ocBoenuu npodeccuii CI10 u cnenumansaocteii CI1O.
1 MexaHuka Kunemaruka. Mexanuueckoe apuwxkenue. [lepememienue. I1yts. Cxo- | YV, KP

pocTb. PaBHOMEpHOE NPSMOIMHENHOE IBH>KEHHE. Y CKOopeHue. PaB-
HOIIepeMEHHOe IpsMoIuHeHoe aBrkeHne. CBOOOAHOE MajieHue.
JIBukeHue Tena, OpOIIEHHOT0 MO YIJIOM K TOpU30HTY. PaBHOMED-
HOE JIBHKCHUE 110 OKPYKHOCTH.

3axonbl Mexanuku HerotoHa. IlepBbiit 3akon HetoToHa. Cuna.
Macca. Umnynbsc. Bropoit 3akon HetoToHa. OCHOBHOM 3aKOH KJjiac-
cudeckor AuHaMukH. Tpetuii 3akoH HploToHa. 3aKOH BCEeMHPHOTO
TaroTeHus. I'paBuranonHoe nose. Cuina Tspxkectu. Bec. Crioco6bl
n3MepeHus macchbl Tesl. Cuibl B MEXaHUKE.

3aKOHBI COXpAaHEHUSI B MEXaHUKE. 3aKOH COXPaHEHMsI UMITyJbca. Pe-
aKkTuBHOE JiBIKeHue. Pabora cuibl. PaboTa moTeHIMaNbHbIX CUIL.
MomHocts. DHeprus. Kunernueckas sueprus. [lorennnanbHast
SHEprus. 3aKOH COXPAaHEHHsI MEXaHWYECKOU sHepru. [IpuMenenne
3aKOHOB COXpaHEHHs. 3aBUCUMOCTh TPAEKTOPHUHU OT BBIOOpA CUCTEMBI
orcuera. Buibl MEXaHMYECKOTO IBHKEHUS. 3aBUCUMOCTh YCKOPEHHUS
TEJa OT €r0 MacChl U CHIIbI, IEUCTBYIOIIEN Ha Teno. ClloKeHne CHIL.
PaBeHCTBO M MPOTUBOIIOJIOAKHOCTh HAIPABJICHUS CHJI JIEUCTBHUS U
MPOTUBOJCHCTBUS. 3aBUCUMOCTb CHJIBI YIIPYTOCTH OT Jie(hOopMalnu.
Cunsl Tpenusi. Hesecomocts. PeaktuBHOE nBuxkenue. [lepexon mo-
TEHIMAJIbHOMN SHEPTHH B KHUHETHUYECKYIO U 00paTHO. MexaHu4yecKue
konebanusi. KonebarensHoe aBuxeHue. ['apmoHndeckue KoiaeOanus.
CBobosiHbIe MexaHnuecKue kojebanus. JInHeliHble MEXaHUYeCKHe
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pas-
Jena

Haumenosa-
HUE pa3JIeJoB
U TEM

Copepxanue pazzaena

®dopma
TeKy-
IIETO0
KOH-
TpoJs

KosebaTenbHble cucTeMbl. [IpeBpaliienue suepruu npu Kojaedarenb-
HOM JiBIKeHUHU. CBOOO/IHBIE 3aTyXarOIINe MEXaHHIECKre Koyeoa-
HUs. BbIHYX/IeHHbIE MEXaHUYECKHe KojieOaHus. YIpyrue BOIHBI.
[Tonepeunsle ¥ IPOJOJIBHBIEC BOIHBI. XapaKTEPUCTUKU BOJIHBL. Y paB-
HEHHE IJTOCKO# Oerymieit Boaubl. MHTepdepenuns BoaH. [Tonstue o
TU(pPaKIUU BOJH. 3BYKOBBIE BOJHBI. YIJIBTPa3BYK U €r0 MPUMEHEHHE.

OcHOBBI MO-
JIEKYJISIPHOM
busuku u
TEepMOJMHA-
MUKH

OcCHOBBI MOJIEKYJIIPHO-KMHETUUYECKOM Teopuu. Mneanbhsiii ra3. Oc-
HOBHBIE II0JIO’KEHUS MOJIEKYJISIPHO-KUHETUYECKON Teopur. Pasmepsl
U Macca MOJIEKYI U aToMoB. bpoyHoBckoe apmwkenue. uddysus.
Cuiel 1 3HEPIUst MEKMOJIEKYJISIPHOTO B3auMoaencTeusa. CtpoeHne
ra3o00pa3HbIX, KUAKUX U TBEPIbIX Tesl. CKOPOCTH IBUKEHUS MOJIe-
KyJ U ux usmepenue. Mneansusiii ra3. [laBnenne raza. OCHOBHOE
YPaBHEHUE MOJIEKYJIIPHO-KHHETHYECKOW TeOpHH razos. Temrepa-
Typa U ee u3MepeHue. ['a3oBble 3aKoHbl. AOCOIOTHBIN HYJIb TEMIIE-
patypsl. TepMoanHaMuyeckas Kajia TeMIepaTypbl. Y paBHEHUE CO-
CTOSIHMS NJEAJIBHOTO ra3a. MossipHast ra3oBasi IOCTOSIHHAS.

OcHoBbI TepMOAMHAMUKH. OCHOBHBIE IOHSATHS U ONIPEAEICHUS.
BuyTpeHHss sHeprus cucTeMbl. BHYTpeHH:s 3HEpIUs HACAIIBHOTO
raza. PaboTa u Temora kak ¢popmsl iepenaun dHeprun. Ternoem-
KOCTb. ¥ JIeIbHas TEIJIOEMKOCTb. Y paBHEHHE TEIJIOBOTO OanaHca.
[lepBoe Hauano TepMoguHaMuKU. AnuabaTHbiil nponecc. [puHun
nerictBus Temnooit mamuubl. KITJ[ TeroBoro aeurarens. Bropoe
Hayajo TEpMOJMHAMUKHU. TepMoauHaMHuuecKast mKana TeMIIeparyp.
XonoaunpHble MauHbl. Tennosble npuratesnn. OxpaHa NpUpoOsl.
CgoiictBa napoB. Ucnapenue u konaeHcaius. HaceImeHHsii nmap u
ero cBoiicTBa. AOCOIOTHAsI U OTHOCUTEINIbHAS BJIAXKHOCTb BO3yXa.
Touka pocel. Kunenue. 3aBUCHMOCTb TeMIIEpaTypbl KUIIEHUS OT JaB-
neHus. Ileperperslil map U €ro UCIOIb30BAHUE B TEXHUKE.
CaoiicTBa )XHUJIKOCTEH. XapaKTEepUCTUKA KUAKOTO COCTOSHUS Belle-
cTBa. [I0BEpXHOCTHBIN CIIOH KUIKOCTH. DHEPIHsI TIOBEPXHOCTHOTO
cnos. SIBiIeHus Ha TpaHULE KUIAKOCTH C TBEPABIM TestoM. Kammsip-
HBIE SBJICHUS.

CaoiicTBa TBEpABIX TeNl. XapaKTePUCTHKA TBEPJOTO COCTOSHUS Be-
niecTBa. YIpyrue cBOMCTBa TBEPABIX Tell. 3akoH I'yka. Mexanuue-
CKHE CBOMCTBA TBEPJBIX Tell. TerioBoe paclinpeHne TBEPABIX TEN U
xuakocrei. [napnenune u kpucrammmzanus.

JIBuxenne 6poyHoBckux yactull. Juddysus. 3menenne napnenus
rasa ¢ I3MEHEHHEM TeMIepaTyphl PH MOCTOSSTHHOM o0beMme. M3oTep-
MUYECKHI 1 n300apHBIi mporiecchl. MI3MeHeHne BHyTpeHHEH dHEp-
TMU TeJl IPU COBEPIIEHUH PabOThl. MOAETH TEIUIOBBIX JBUTATEINEH.
Kunenue Bob! Ipy NOHWKEHHOM JaBieHud. [Ilcuxpomerp u rurpo-
MeTp. SIBJIeHNs] TOBEPXHOCTHOIO HATSKEHUS U cMauuBaHus. Kpu-
CTaJUIbl, aMOpPGHBIE BELIECTBA, KUAKOKPUCTAJUINYECKHUE Tea.

DNeKTpoau-
HaMHKa

DJeKTpUYeCKUil TOK B MeTaiaX. DJIeKTpOHHBIN ra3. Pabora BeIxo/a.
DIIEKTPUYECKHM TOK B DJIEKTPOJIMTAX. DIEKTPon3. 3akoHbl Papa-

nes. [IpumeHeHue 31eKTponnu3a B TEXHUKE. DIEKTPUUECKUI TOK B ra-
3ax u BakyyMme. Monusanus ra3a. Buael ra3oBbsix pa3psnos. [lonstue

VY, KP
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®dopma

Ne | Hammenona- Texy-
pas- | HUE pa3/eioB Coneprxanue pasjena 1ero
Aena U TeM Kon-

TpOJIst

o riazme. CBOWCTBA U MPUMEHEHHUE AJIEKTPOHHBIX MTYYKOB. DJIEKTPHU-
YEeCKUH TOK B MoynpoBoaHukax. CoOcTBeHHAs IPOBOAUMOCTb MOy~
MPOBOAHMUKOB. [10ynIpOBOHUKOBBIE TPUOOPHL. DIEKTPUUECKOE
noJie. DNEeKTpUUYECKUE 3apsi/ibl. 3aKOH coXpaHeHus 3apsiia. 3akoH Ky-
JIOHA. DJIeKTpruyecKkoe noJie. HanpsikeHHOCTh 3JIEKTPUYECKOTO OIS,
[punun cyneprno3uiuu mnosneil. Paborta cuit 31eKTpocTaTudeckoro
nonst. [lorennman. PasHocTh MOTEHIIMANIOB. DKBUIIOTECHIIUAILHBIC I10-
BepxHOCTH. CBA3b MEXAY HAIMPSKEHHOCTHIO U PA3HOCTHIO MMOTEHIMA-
JIOB 3JIEKTPUYECKOTO MOJIA. [UAIEKTPUKH B DIEKTPUUECKOM TIOJIE.
[Tonspusanus quaneKTPUKOB. [IpOBOTHUKY B JIEKTPUUECKOM II0JIE.
Konnencaropsl. CoequHeHNE KOHIEHCATOPOB B 0aTapero. DHEPrus
3apsHKEHHOT0 KOHJIEHCATOPa. DHEPTUs 3JICKTPUISCKOTO TOJIA.
3aKOHBI ITIOCTOSHHOI'O TOKA. Y CJIOBHS, HEOOXOAUMBIE 11 BO3SHUKHO-
BEHHS M MOJIIEP>KaHUSI DJIEKTpUUYEcKoro Toka. Cuiia Toka U IjIoT-
HOCTh TOKa. 3akoH Oma 11 ydyactka uenu 6e3 3/1C. 3aBucuMocTb
AJIEKTPUUYECKOTO COMPOTUBIICHUS OT MaTepuaia, IJIUHbI U IUIOIaIN
MOIEPEYHOI0 CEUCHUS MTPOBOJHUKA. 3aBUCUMOCTD AJIEKTPUUECKOTO
COMPOTHUBIICHHUS TPOBOJHUKOB OT TEMIIEPATYPbI. DJIEKTPOABUKYIIAS
cHJIa HICTOYHHMKA TOKa. 3akoH OMa s nonHoi nenu. CoequHeHne
poBoAHUKOB. CoeqMHEHNE UCTOUYHUKOB JIEKTPUUECKON YHEPTUH B
6arapero. 3akon J[oyns—Ilenna. PaboTta 1 MOIIHOCTH 3JEKTpHUYe-
CKOro TOKa. TerniaoBoe neicTBUE TOKA. DIEKTPUUECKHUM TOK B MOJY-
npoBoaHuKaxX. CoOCTBEeHHAs MPOBOAMMOCTE OTYNPOBOJHUKOB. [1o-
JTyTIPOBOTHUKOBBIE TIPHOOPHI.

MarnauTHoe nosie. BeKTop HHAYKIIMKM MarHUTHOTO ToJis. Jlencreue
MarHUTHOTO TIOJISI Ha MIPSMOJIMHEHHBINA MPOBOJHUK C TOKOM. 3aKOH
Awmrnepa. BzaumopeiictBue TokoB. MaruuTHbIi oToK. Pabota mo me-
pEeMEIIeHHI0 MPOBOJHUKA C TOKOM B MarHUTHOM T1oJ1e. [lelficTBue
MarHuTHOTO NOJIA Ha ABWXKYyIMiics 3apsa. Cuna Jlopenna. Onpene-
JIEHWE yAEIBHOTO 3apsiia. Y CKOPUTENH 3apsKEHHBIX YaCTHII.
DneKTpoMarHuTHast MHAYKIUsA. DIEKTPOMarHuTHast MHAYKIuUs. Bux-
peBoe aekTpuueckoe noje. CaMOMHIYKIUsA. DHEPrUusi MArHUTHOTO
OJISI.

B3anmopeicTere 3apsyKeHHBIX Tell. [IpOBOIHUKY B 3JIEKTPUUYECKOM
none. {usnextpuku B anexktpuuyeckom nose. Kongencaropsl. Tero-
BOE JICHCTBUE ANEKTPUIECKOTO Toka. COOCTBEHHAsI M TPUMECHAs
MPOBOAUMOCTD MOIYIPOBOAHUKOB. [10TyIpOBOTHUKOBBIN AUO/I.
Tpanszucrop. OneiT Opcrena. BzanmonencTere NpoBOIHUKOB C TO-
kamu. OTKJIOHEHHUE 3JIEKTPOHHOTO MyYKa MAarHUTHBIM MOJIEM. DJIEK-
TPOJIBUTATENh. DJIEKTPOUIMEPUTENHHBIC TPUOOPHI. DIEKTPOMATrHUT-
Hasg unaykuus. Onsitel @apanes. 3aucumocts I/1C caMonHyKIUN
OT CKOPOCTH U3MEHEHHUS CHJIBI TOKA U MHAYKTUBHOCTH TIPOBOTHUKA.
PaGora anekrporeneparopa. Tpanchopmarop.

DnexkTpoMarHuTHbIe Kojiebanus. CBOOOIHbIE 3JIEKTPOMarHUTHBIE KO-
nebanus. [IpeBparenne sHEpruu B KoyiedaTeIbHOM KOHTYype. 3aTy-
Xalolre AIEKTPOMAarHuTHEIE KosieOanHus. ['eHepaTop He3aTyXaromnmx
ANEKTPOMArHUTHBIX KoJieOaHi. BeIHYKIEHHBIC DIEKTPUIECKHE KO-
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nebanus. [lepemennsiii Tok. ['eneparop nepemernHoro Toka. EMkoct-
HO€ U UHAYKTUBHOE COIIPOTUBIIEHUS IEPEMEHHOIO TOKa. 3akoH Oma
JUISL SIIEKTPUYECKOM 1IeT IepeMeHHOro Toka. PaboTta 1 MOIIHOCTh
nepeMeHHoro Toka. ['eneparopsr Toka. Tpancdopmaropsl. Toku BbI-
cokoii yactoTsl. [lonyuenue, nepenaya u pacrnpezesneHue IeKTPo-
SHEpPrUHu.

DNEeKTPOMarHUTHHIE BOJIHBI. DJIEKTPOMArHUTHOE 10JI€ KaK 0COObII
BUJ] MaTepuu. DIIEKTpOMarHuTHbIe BosHBL. Bubpatop ['epa. OTKpbI-
ThIN KoeOaTenbHbIi KOHTYp. M300perenue paguo A.C. ITonoBsiM.
[Tonstue o paguocss3u. [IpumeHeHne 371€KTPOMAarHUTHBIX BOJIH.
CB00OOIHBIE U BBIHYX/ICHHbIE MEXaHUUECKHE KOIeOaHusl.

Pe3onanc. OOpa3oBaHue U pacpoCcTpaHeHHE yIpyrux BosH. Yacrora
KoJeOaHui U BBICOTAa TOHA 3BYKa.

CB00OOIHBIE ANEKTpOMAarHuTHeIE Kosebanus. OcuuiiorpaMma nepe-
MeHHOro Toka. Konjencartop B 1ienu nepeMeHHoro Toka. Karyrika
MHIYKTUBHOCTH B IIENIM [IEPEMEHHOT0 TOKa. Pe3oHaHC B mocienoBa-
TEJbHOM IIeNH ePEeMEHHOr0 Toka. M3iydeHre u npuem 31eKTpomar-
HHUTHBIX BOJIH. PanoCBs3b.

2 cemecmp

Ontuka

IIpupona cera. CKOPOCTh pacIpOCTPAHEHUS CBETA. 3AKOHBI OTpaXe-
HUs U npenomiieHus cera. [lonHoe orpaxkenue. JIunssl. a3 kak
onruyeckas cucrema. OnTuueckue npuoopsl.

Bonnossle cBoiicTBa cBeta. HTepdepenius cBeta. KorepeHTHOCTH
cBeTOBbIX Jyuel. IHTepdepennus B ToHKUX miueHkax. [lonocel pas-
Hoi TommuHbl. Konbua HetoTona. Mcnonbs3zoBanue nHTepdepeHunn
B Hayke U TexHuke. Judpaxuus ceera. udpaxius Ha mienu B na-
pasutenbHbIX Jydax. Audpakinuonnas pemerka. [lonstue o ronorpa-
¢un. Ionspuszauus nonepeynsix BoiH. [lonspuzanus ceera. JBoii-
Hoe syyenpenomienue. [lonspounsl. Jucnepcus ceera. Buasl criek-
TpoB. CriekTpsl uciryckanusi. CoekTpbl NOroIeHus. Y nbTrpaduole-
TOBOE U MH(paKpacHOe u3nyueHus. PenTreHoBckue jtyun. Mx npu-
poJa U CBOWCTBA.

3aKOHBI OTPAKEHUS U NpeoMiIeHus cBeTa. [lonHoe BHyTpeHHEe OT-
paxenue. Ontuueckue npubdopsl. UuTepdpepenuus ceeta. Judpax-
uud ceera. [lonspusanus ceera. [loaydeHne criekTpa ¢ MOMOILBIO
npu3Mel. [lonydeHnue cekTpa ¢ HoOMOIIbI0 AU(PPaKIIMOHHON pe-
meTkd. CIeKTpoCKor.

HMHBapraHTHOCTH MOJYJIsI CKOPOCTH CBETa B BakyyMe. IlocTynaTsl
OiiHmTelHa. IIpocTpaHcTBO M BpeMs cielMalIbHON TEOPUN OTHOCH-
TeIbHOCTH. CBS3b MACChl M SHEPTHH CBOOOIHOM YaCTHIIbI. DHEPTHUS
MIOKOS.

DJIEMEHTEI
KBaHTOBOU
buzuku

KBantoBas ontuka. TennoBoe uzinyuenue. Pactpenenenue sHepruu B
criekTpe abcomoTHO uépHoro Tena. KBanroas runoresa [lnanka.
®oronsl. Buenaumii hotoanexktpuueckuit 3gpdext. Buyrpennuii gpo-
o3¢ dext. Tunsl porosnementos. Jlapnenue crera. Ilonstue o kop-
IIyCKYJISIPHO-BOJIHOBOM Npupoe cBera. Pusuka aroma. Pazsurtue
B3IJI710B HAa CTPOEHHE BELECTBA. 3AKOHOMEPHOCTU B aTOMHBIX CIIEK-
Tpax Bojopoza. Snepras monens atoma. OnbiTel J. Pesepdopaa.
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Haumenosa-

®dopma

Neo TEeKy-
pas- | HUE pa3/eioB Coneprxanue pasjena 1ero
Aena U TeM Kor=

TpOJIst
Mogens aroma Bogopoaa o H.bopy. I'nnoresa ne bpoiins. CootHo-
menne Heonpeaenénnocrel I'eiizendepra. KBaHTOBBIC T€HEPATOPBI.
6 OBOIOLHS Crtpoenue u pazsutue Beenennoit. Temnast matepust u TemHas suep- | Y, KP
Bceenennon rus. Hama 3Be3nnHas cucrema — l'anaktuka. J[pyrue rajlakTuky.

beckoneunocts Beenennoit. [lonsitue o kocmosioruu. Pacumpsitona-

sicst Becenennas. Mogens ropsiueit Beenennoii. Ctpoenue u npouc-
xoxzaenue ["anaktuk. DBomtonus 38e3. [ umnore3a npoucxoxaeHus
Conneunoii cucremsl. Tepmosinepusiii cunres. [IpobGiema Tepmo-
siAepHOM 3HepreTuku. JHeprus CoJiHIa U 3Be€3/1. DBOJIIOIUS 3BE3/I.
[Tpoucxoxaenne CoJIHEUHON CUCTEMBI.

Ilpumeuanue: T— mecmuposanue, P — nanucanue pegpepama, Y — ycmuuwiii onpoc, KP — konmponvrnas
paboma

2.4.2. 3aHATHA CEMUHAPCKOIO THUIIA

pas-
zeia

Haumenona-
HHE pa3eioB
U TEM

Coneprkanue pasjena

®opma
TEKyLIero
KOHTpPOJIA

1 cemecmp

Bsenenne

®dusnka — (yHIaMeHTalbHas HayKa O IpUpPOJE.
EcTtecTBeHHO-Hay4YHBIN METO/] IO3HAHUSI, €0 BO3MOKHOCTH U I'pa-
HULBI IPUMEHUMOCTH. DKCIIEPUMEHT U TEOPHsI B IPOLIECCE NTO3HA-
HUS pUpobl. MoaenupoBanne GU3NIECKUX SBICHHUHA U IpoIIec-
coB. Ponb skcniepumenTa 1 TEOpUH B NPOLIECCE O3HAHMS MIPU-
ponbl. @uznyeckas BenuuuHa. [lorpemHoctu usmepenuit puznye-
CKUX BeMnuuH. Pusnyeckue 3akoHbl. ['paHUIBI IPUMEHUMOCTH
¢u3nueckrx 3akoHOB. [loHsATHE O PU3NUECKON KapTUHE MHpA.
3Havenue Gusnku npu ocBoeHuu npodeccuit CIIO u crnenuanbHo-
creii CIIO.

vy, T

MexaHunka

Kunemarnka. Mexannueckoe nemxenue. Ilepememenue. I1yTs.
Ckopoctb. PaBHOMEpHOE NPSAMOIMHENHOE ABUKEHHUE. Y CKOPEHUE.
PaBHOnepemeHnHOE npssMoNIuHeHOe qBMkeHne. CBOOOHOE maje-
Hue. J[BrkeHue tena, OpOLIeHHOT0 MO/ YIIOM K TOpU30HTY. Pas-
HOMEPHOE JIBUYKEHUE 110 OKPYKHOCTH.

3akonbl MexaHuku HerotoHa. IlepBsiii 3akon HetoToHa. Cuna.
Macca. Umnynbce. Bropoit 3akoH HetoToHa. OCHOBHOM 3aKOH
KJIaccnueckor nuHaMuku. Tperuii 3akoH HeroToHa. 3akoH Bce-
MHUpHOTrO TAroreHus. I'paBurannonnoe noiue. Cuia Tspkectu. Bec.
CrniocoOs1 n3mepenust macchbl Tell. Cuibl B MEXaHHUKE.

3aKOHBI COXpAaHEHUS B MEXAHUKE. 3aKOH COXPaHEHMsI UMITyJIbCA.
PeaxtusHoe nBmxkenune. Padora cuibl. Pabora moreHmnaisHbIX
cwil. MomHocts. OHeprus. Kunernueckast sneprus. Ilorennumans-
Hasl SHEprus. 3aKOH COXPaHEHMsI MeXaHH4ecKou sHeprun. [Ipnme-
HEHHE 3aKOHOB COXPaHECHUS.

JlemoHCTpanuu

3aBUCUMOCTh TPACKTOPUHU OT BBIOOpA CUCTEMBI OTCUETA.

Buapl MEXaHUYECKOTO ABUKEHUS.
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®opma
TEKyIIEeTo
KOHTPOJIA

3aBUCUMOCTh YCKOPEHHSI TeJIa OT €r0 MacChl U CUJIBI, IEHCTBYIO-
mer Ha Ttenro. CI0XKeHHe CHUlL.

PaBeHCTBO ¥ MPOTHUBOIOJIOKHOCTh HAIPABJICHHS CHJI JICHCTBUS U
MIPOTUBOACHCTBHSI. 3aBUCHMOCTh CHIIBI YIIPYTOCTH OT Aedopma-
uuu. Cusel Tpenus. HeBecomocts. PeaktuBHOE nBrskeHue. [lepe-
XO/JI IOTEHIIUAIBHOM SHEPTUU B KHHETUYECKYIO U 00paTHO.
Mexanunyeckue kojiebanus. KonebarensHoe aBmxeHue. ['apmMoHu-
yeckue Kojebanus. CBoOOJHBIC MeXaHHUeCcKre KoeOanus. JIu-
HEWHbBIE MEXaHUYECKHE KojebarenbHble cucTeMbl. [IpeBparenue
SHEpruu npu KojedatensHOM ABMKeHHH. CBOOOIHBIE 3aTyXaro-
e MeXaHu4eckue Konebanus. BoiHyKIeHHbIE MEXaHHUECKHE
KOJICOaHHS.

Yupyrue Bonsbl. [lonepeunsie v mpoAoabHbIE BOJIHBL. XapaKTepu-
CTHIKHY BOJIHBI. Y paBHEHHE TUIOCKOH Oerymieit BomHbl. HTEpdE-
pennust BoiH. [TonsTre o nudpakiyy BoyiH. 3BYKOBbIE BOJTHBI.
YapTpa3ByK U €ro NpUMEHECHHE.

OCHOBEI MoJIe-
KYJISIpHOH (pu-
3UKH U TEPMO-
JIUHAMUAKHA

OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM Teopuu. MneanbHblii ras.
OcCHOBHBbIE MOJI0KEHUS MOJIEKYJIIPHO-KMHETUYECKOM Teopuu. Pa3z-
Mepbl U Macca MOJIeKyJ U aToMOB. bpoyHoBckoe nBuxenue. ud-
¢by3ust. Cuisl 1 SHEPTHS MEKMOJIEKYIISIPHOTO B3aUMOACHCTBUSL.
CtpoeHue ra3000pa3HbIX, KUAKUX U TBEpAbIX Tel. CKOPOCTH JBH-
JKEHUs MOJIEKYJI U UX u3Mepenue. Mneansnsiii ras. /laBnenue rasa.
OcCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH Ta30B.
Temneparypa u ee uzmepenue. ['a3oBbie 3aKOHBI. AOCOITIOTHBIN
HyJIb TEMIEPATYpPBL. TepMOIMHaAMHUECKas IIKada TEMIEPATypPhI.
VYpaBHEHHE COCTOSIHUSA UACAIBHOTO ra3a. MomspHas ra3osas 1o-
CTOSIHHASI.

OcHoBbI TepMOAMHAMUKH. OCHOBHBIE TIOHSTHS U ONIPEAEICHUS.
BnyTpeHHss sHeprust cucteMbl. BHyTpeHHsIs1 SHEpTrusl UAeaIbHOTO
ra3a. Pabota u Teruora xak ¢popMbl nepeayu 3Hepruu. Temnoem-
KOCTb. ¥ 1eJIbHasl TEIJIOEMKOCTb. Y paBHEHHE TEIJIOBOTO OanaHca.
[lepBoe Hauano TepmoauHaMuKu. AnnabaTHbii nporecc. [Ipun-
Ui gectBus TemioBoi Mamuabel. KI1JI TemmoBoro apurarens.
Bropoe nHauano repmoarHamMuku. TepMoarHaAMUYeCKas IKaia
TeMIlepaTyp. XO0JIOAUIbHbIE MAIIMHBI. TerIoBbIe IBUTATENN.
OxpaHa npupojbl.

CaoiictBa napoB. Ucnapenue u konaeHcanusa. Haceimennsiii nap
U ero cBoicTBa. AOGCONIOTHAS U OTHOCUTENbHAS BIAXKHOCTh BO3-
nyxa. Touka pocsl. Kunenue. 3aBUCMMOCTb TEMIIEPATYphl KHUIIE-
HUs OT AaBieHus. lleperpeTsiii map U ero uCnoyib30BaHUE B TEX-
HUKE.

CaolicTBa )XUAKOCTENH. XapaKTEPUCTUKA KUJIKOTO COCTOSTHUS BE-
niectBa. [10BEpXHOCTHBIN CI0M KUAKOCTU. DHEPTUS IOBEPXHOCT-
HOTO CJ10s. SIBI€HUs Ha TPaHUILIE KUIKOCTH C TBEPAbIM TenoM. Ka-
MUJUISIPHBIE SIBJICHUS.

CBolicTBa TBEPABIX TeJ. XapaKTEPUCTUKA TBEPJIOTO COCTOSHUS Be-
niecTBa. YIIpyrue cBOMCTBA TBEPABIX Tell. 3akoH I'yka. Mexanu-
YECKHE CBOWCTBA TBEPABIX Tell. TemioBoe pacnpeHnue TBepAbIX

16




pas-
Jena

Haunmenona-
HHE pa3eioB
U TEM

Conepxanue pazzaena

®opma
TEKyIIEeTo
KOHTPOJIA

Tel1 U kuakoctell. [lnaBnenne u kpucramuzanus. [IBuxenue 6po-
yHOBCKUX yactull. Juddysus. FIzmeHeHune naBieHus raza ¢ u3me-
HEHHEM TeMIIepaTyphl IPU NOCTOSTHHOM o0beme. M3oTepmuye-
CKuil 1 n300apHbIi porecchl. Mi3MeHeHne BHYTpeHHEH SHEpTruu
TeJI IPU COBEpLIEHUH paboThl. Kunenue Bobl Ipy MOHMKEHHOM
JTaBJICHUHU. SIBJIEHUS IOBEPXHOCTHOI'O HATSKEHUSI U CMAauMBaHMSL.
Kpucrasibl, amopdHble BelIeCTBa, )KUAKOKPUCTANINYECKUE TeIa.

DNeKTpoarHa-
MUKa

DNEeKTpUUECKUH TOK B METaJUIax. DJIEKTPOHHbIN ra3. Pabora BbI-
X0/1a. DIIEKTPUUYECKHI TOK B SJIEKTPOJIUTAX. DIEKTPOJIN3. 3aKOHBI
®apanes. [IpuMenenne 3aeKTpoin3a B TEXHUKE. DJICKTPUUCCKUN
TOK B razax u Bakyyme. Monuzauus raza. Buasl ra3oBbIx paspsi-
noB. [lonstue o mia3me. CBoiicTBa M MPUMEHEHHUE 3JIEKTPOHHBIX
My4YKOB. DIEKTPUUECKUN TOK B MOIYMpoBoAHUKaX. CoOCTBEeHHAs
MIPOBOAMMOCTD HOJIYTIPOBOJHUKOB. [101yTpOBOHUKOBBIE TPU-
OOpBL. DIEKTPUUYECKOE T0JIe. DICKTPUUECKUE 3apsabl. 3aKOH CO-
xpaHeHus 3apsna. 3akon Kynona. Dnexrpudeckoe noje. Hamps-
YKEHHOCTb 3JIEKTpUuecKoro nojs. [IpuHnun cyneprno3uuuu nosiei.
Pa6ora cui anekTpoctarudeckoro nois. [lorenmnuan. PazHocTs
MOTEHIMAIOB. DKBUIOTEHIIMAJIbHbIE TOBEPXHOCTU. CBSI3b MEKIY
HaNpPsHKEHHOCTBIO M PA3HOCTHIO MOTEHIUAJIOB 3JIEKTPUUECKOIO
nosst. Jusnextpuku B anexktpudyeckoM noie. [lonspuszanus au-
anekTpukoB. [IpoBoaHukH B 3nekTpuueckoM nosue. Konaenca-
TOpPBbI. DHEPIUs 3apsAKEHHOTO KOHJAEHCATOpa. DHEPIHsl JIEKTpHUYe-
CKOT'O MOJIs. 3aKOHBI TIOCTOSTHHOTO TOKA. Y CJIOBHSI, HEOOXOIMMBbIE
JUIsL BOSHUKHOBEHHUS U NOJAECPKAHMS dJIEKTpUUEcKoro Toka. Cumna
TOKa Y TJIOTHOCTH TOKa. 3akoH Oma st ydactka enu 6e3 9J1C.
3aBHCUMOCTB JIEKTPUYECKOIO CONPOTUBIIEHUS OT MaTepuaa,
JUIMHBI U IIJIOLIA/IM TOTIEPEYHOI0 CEUEHHUs TPOBOAHUKA. 3aBUCH-
MOCTb 3JIEKTPHUUYECKOTO CONIPOTUBIIEHHS IPOBOIHUKOB OT TEMIIE-
paTypbl. DIEKTPOABMKYILIAsl CUJla HICTOYHHMKA TOKa. 3akoH OMma
Juig nosiHoM nenu. CoennHeHne NpoBoAHUKOB. CoeMHEHNE Uc-
TOYHHKOB AJICKTPUUECKOU dHEpruu B Oarapero. 3akoH J[xoymns—
Jlenua. Pabota 1 MOITHOCTB JEKTPUUECKOT0 TOKa. TernoBoe
NeiicTBUE TOKa. DIEKTPUUYECKUI TOK B MOITYIIPOBOJIHUKAX.
MaruuTHoe nosie. BeKTop HHAYKIIMKM MarHUTHOTO Tois. Jlencreue
MarHMTHOT'O TOJISl Ha MPSAMOJIMHENHBIA TPOBOJAHUK C TOKOM. 3a-
KOH Amriepa. BzaumopeiictBue TokoB. MaruuTHbIi oTok. Pabora
10 MEPEMEIIICHUIO MPOBOIHUKA C TOKOM B MarHUTHOM TioJie. Jlei-
CTBUE MAarHUTHOTO IOJIS Ha ABMKYyIIMca 3apsan. Cuia JlopeHna.
Onpenenenue yieabHOro 3apsaaa. DIeKTPOMarHUTHasT MHTyKIHUS.
DneKTpoMarHuTHas MHAYKIMs. BUXpeBoe aiieKTpuiecKoe node.
CamonHIyKIHs. DHEPryus MarHUTHOTO TOJIA.

B3aumonericTBue 3apspkeHHBIX Tedl. [IpoBoAHMKY B 2neKTpHUUe-
CKOM 1oJje. [{dneKkTpuKky B a5ieKTpuieckoM nose. KonneHncaTopsl.
TennoBoe neiicTBre 3nekTprudeckoro Toka. CoOCTBeHHAs U MPH-
MecCHas MPOBOUMOCTb MOITYITPOBOAHUKOB. [10ynpoBOAHUKOBBIN
muon. Tpanzucrtop. OnsiT Opcrena. BzaumonelicTeue npoBoIHU-
KOB ¢ TOKaMH. OTKJIOHEHHE AJIEKTPOHHOTO ITyYKa MarHUTHBIM T10-
JeM. DJIEeKTPOIBUTATENb. DIEKTPOU3MEPHUTEIbHbBIE TPUOOPHI.
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DnekTpomMarauTHas MHAYKIuSA. Onbeitel @apanes. 3aBUCUMOCTh
OJ1C caMOUHIYKIIMH OT CKOPOCTU W3MEHEHUs CUJIbl TOKA U UH-
TYKTUBHOCTH IIpOBOAHUKA. PaboTa anekrporeneparopa. Tpanc-
dhopmartop. DnekTpoMarHuTHeie kojaebanus. CBOOOHBIC AIIEKTPO-
MarHuTHele konebanus. [IpeBpaiienue sHepruu B Kosne0aTeIbHOM
KOHTYpeE. 3aTyXaroIue 3J1eKTpOMarHuTHeIe Konebanus. ['enepa-
TOp HE3aTyXaIoLUX IEKTPOMArHuTHbIX KosiebaHuil. BeinyxaeH-
HBIC dJIeKTpuueckue konebanwus. [lepemennslit Tok. ['eneparop me-
peMeHHOro Toka. EMKOCTHOE M MHAYKTHBHOE CONTPOTUBIICHHUS T1€-
peMeHHOro Toka. 3akoH Oma /15 3eKTPUUYECKOM e epeMEeH-
HOTro Toka. PaboTa 1 MOIIHOCTH epeMEHHOr0 TOKa. [ eHepaTopsl
Toka. Toku BbICOKOM "acToThl. [lonydenue, nepegava u pacupeue-
JIEHUE 3JIEKTPOIHEPTUH. DIIEKTPOMATHUTHBIEC BOJIHBI. DIIEKTpOMar-
HUTHOE T10JIe KaKk 0coObIi Bu Matepun. Bubparop I'epua. OTKpsI-
ThIN KoJiebaTenbHbIN KOHTYD. [loHsTHE 0 pagnocBsasu. [Ipumene-
HUE 3JIEKTPOMArHUTHBIX BOJIH. CBOOOIHBIE U BHIHYKJCHHbBIE ME-
xaHuueckue konebanus. Pezonanc. OO6pazoBaHue 1 pacpocTpa-
HEHUE YIpYyrux BosH. YacToTa KosebaHuil U BHICOTA TOHA 3BYKA.
CB0OOIHBIE ANEKTPOMArHuTHBIE Kosebanus. OciuuiorpaMma me-
peMeHHoro Toka. Konaencarop B enu rnepeMeHHoro toka. Ka-
TYIIKa HUHIYKTUBHOCTH B IIETH NIEPEMEHHOr0 Toka. Pe3onanc B
MIOCJIEZI0BATEIbHON LIENH IEPEMEHHOr0 ToKa. M3nyduenue u npueMm
ANEKTPOMArHUTHBIX BOJIH. Pannocssizb

2 cemecmp

OnTtuka

IIpupona cera. CKOpPOCTh pacpOCTPAHEHUs CBETA. 3aKOHBI OTpa-
JKEHUs U npenomMieHus ceera. [lonmHoe otpaxkenue. JIunsel. a3
KaK onTuyeckas cucreMa. Onrudeckue npudopsl.

Bonnossle cBoiicTBa cBeta. IHTepdepenuns ceera. KorepeHnt-
HOCTB CBETOBBIX Jiyuel. IHTepdepeHtus B ToHKUX mieHkax. [lo-
Jockl paBHo# TonmuHbl. Konbia Hetorona. Mcnonb3oBanue nH-
TepdepeHiuu B Hayke U TexHuke. Judpakuus cBera. Judpakuus
Ha IIeH B MapajienbHbIX dydyax. Judpakuronnas pemerka. [lo-
Hsatue o rojorpaduu. [lonspuzanus nonepednsix BosH. [lonspu-
3anus cBeta. J[BoliHoe myuenpenomiienue. [lomssponnst. {ucnep-
cus cBeta. Bunel criektpoB. CniekTpsl ucyckanus. CIeKTpsl 1o-
[JIOIIEHHUA. Y IbTpapuoIeTOBOE U MHPPAKPACHOE U3ITyUEHUSI.
PenTrenoBckue nyun. 3aKOHbI OTPAXKEHUSI U IPEJIOMIIEHUS CBETA.
[TonHOE BHYTpeHHEee oTpaxeHue. OnTHYeCKrue MPUOOPHI.
Wntepdepennus cera. Audpakuus ceera. [lonspuzanus ceeta.
[Tonydyenue criekTpa ¢ moMonisro npu3mMsl. [loaydenue criektpa ¢
MOMOIIBIO AU paKIIMOHHON perneTkd. CHeKTPOCKOII.

[Toctynater DiiHmTeiHa. CBS3b MacChl M DHEPTUU CBOOOTHOM Ya-
CTHIIbl. DHEPTUS MOKOS.

DJIEMEHTEI
KBaHTOBOU
buzuku

KBantoBas ontuka. TennoBoe uzinyuenue. Pactipenenenue suep-
T'MH B CIIEKTpe a0COMI0OTHO u€pHoro Tena. KBaHToBas runoresa
[Inanka. ®otonbl. BHemnuit porosnekrpuueckuii apdext. Bayt-
pernuit porodddext. Tunsl porosnemenTos. JlaBneHue cBeTa.
[TonsiTHE O KOPITYCKYJISIPHO-BOJIHOBOM MPHUPO/IE CBETA.

®usuka atoma. Pazsurre B3IUISIIOB HA CTPOCHUE BEILIECTBA.

18




Bcenennoit

Ne Haumenoba- dopma
Pa3- | gue pasmenon Conepskanue pasaeia TEKyIIero
Acna 1 TeM KOHTPOJIA

3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax BoJopoa. SaepHas Mo-
nenb atroma. OneiTel O. Pesepdopma. Moaens aTroma Bogopo/a mo
H.Bopy. ['unotesa ae bpoitnsa. CooTHOIIEHHE HEONPEIETEHHOCTEN
['eiizenOepra. KBaHTOBbIE T€HEPATOPBHI.
6 OBOIOLHS Crtpoenue u pazputue Beenennoit. TeMHas maTtepust 1 TeMHast VY, KP

sHeprus. Hama 3Be3qHas cucrema — ["anmaktuka. pyrue ranak-
TuKku. beckoneunoctb Beenennoit. [lonsitue o kocmosnoruu. Pac-
mmpsitomasica Beenennas. Mogens ropsiaeit Beenennoii. Ctpoe-
HUE U poucxoxaeHue [ anaktuk. DBonronus 38e31. ['unoresza
npoucxoxacHuss ConHeuHoU cucTteMbl. TepMOosiIepHBI CUHTES.
[Ipobnema TepmosinepHoit s3HepreTuku. JHeprus CoJHIa U 3BE3 .
Oodronus 3Be37. [Ipoucxoxaenue CoaTHEUHONW CUCTEMBI.
Conneunas cucreMa (Mmozens). @otorpaduu miaaHer, caenaHHbIe C
KocMmuueckux 30H10B. Kapra Jlynsl u uianet. CTpoeHue u 3BOJIO-
nusa BeegenHoi.

Ilpumeuanue: I1P- npakmuueckas paboma, JIP- nabopamopnas paboma, T — mecmuposanue,
P — nanucanue pegpepama, Y — ycmuuiii onpoc, KP — konmponvras paboma

2.4.3. lIpakTyeckue 3aHATHUS

HaumenoBanue pas-
nena

CopneprkaHue MPaKTUIECKUX 3aHATUN

dopma
TEKyILEero
KOHTPOJIS

1 MexaHnka

N3yueHne 3aKk0Ha COXPAHEHUS UMITYJIbCA.
CoxpaHeHne MEXaHN4ECKON PHEPTUM NP IBUKEHUH TeJa MOJ
JEHCTBUEM CUJI TSDKECTU U YIIPYTOCTH.

Tena.
W3ydeHne 3aKOHOB COXpaHEHUs Ha TIPUMEPE yaapa mapoB U
OAIMCTUYECKOTO MasTHHUKA.

H3ydyeHne 0coOOEHHOCTEN CHUITBI TPEHHUSI (CKOIbKEHUS).

HccnenoBanue ABUKEHUS Tela MOJ JEHCTBUEM ITOCTOSIHHOM CHIIBL.

CpaBHeHI/Ie pa6OTBI CHJIBI C ”3BMEHEHHEM KHHETHYECKON SHEpPTIrUuun

ITP

OCHOBBI MOJIEKYJISIP-
2 | HOM (U3HKH U Tep-
MOJIUHAMUKH

I/I3MepeHHe BJIA)KHOCTH BO3JaYyXa.
HBMepeHI/Ie MOBEPXHOCTHOT'O HATAXKCHUS KUIAKOCTHU.

pacTsbkeHus. M3ydeHne TemioBoro paciinpeHus TBEpAbIX TEI.
W3ydyeHne 0coOOEHHOCTEHN TEMI0BOI0 PACIIUPEHUSI BOJBI.

Habmonenue npornecca kpuctannuzauuu M3yuenue nepopmannn

I1P

3 | DaeKkTpoJuHaMHUKa

napajyieIbHOTO COEMHEHUS IPOBOJHUKOB.
N3yuenne 3akoHa OMa JJ1s MOJTHOW LIETIH.

W3ydenue siBneHUS 2IEKTPOMAarHUTHON MHAYKIINH.
Onpenenenne ko3P uIMeHTa moyIe3HOro ASUCTBUS
ANEKTPUYECKOTO YaWHUKA.

Omnpenenenue TeMIEpaTypbl HUTH JaMITbl HaKaTUBaHUS.
Onpenenenrie /]C 1 BHyTpEHHETO CONPOTUBIICHUS] ICTOYHUKA
HANPSDKEHUSL.

I/IsyquI/Ie 3akoHa Oma mj1st ydacTKa LEIH, IMOCICA0BaTCIbHOI0 1

I1P

4 Onruka

N3yuenne n3o0paxxeHus MpeIMETOB B TOHKOM JIMH3eE.
Nzydenue nnreppepeHnu 1 qudpakiuy cBeTa.
['pagynpoBKa CIEKTPOCKOIA U ONPEAEIECHUE ITTMHBI BOJHBI

I1P
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HaumenoBanue pas- . Popma
Ne CopnepxaHue NPaKTUIECKUX 3aHITUN TeKyLIEero
Acaa KOHTPOJIA
CHEKTPAJIbHBIX JIMHUM.
DIIEMEHTHI N3yuenune NBM>XEHUS] CBOOOAHOMN YaCTUIBI U POXOXKACHUS
5 KBaHTOBOM YaCTHIIBI Yepe3 MOTEHIIUABHBIN Oapbep. I1P
bu3uKu M3y4eHre MOMEHTOB UMITYJIbCA 3JIEKTPOHOB U aTOMOB.
SBoJTOLH N3zyuenne monenu ConHeuHoit cuctemsl. @otorpaduu miaHer,
6 BeeerHoi clieJJaHHbIEe ¢ KOcMUYecKuX 30H10B. Kaprta JlyHbl 1 11aHer, I1P
METEOPUTOB, aCTEPOUIOB, KOMET, YEPHBIX JIbIP, 3BE3/1 U FAJIAKTUK
2.4.4. CoaepxxaHue caMOCTOATEJIbHOM padoThI
CamocrosrenbHas padoTa y4eOHbIM IJIAHOM HE IPESYCMOTPEHA.
3. OBPA30OBATEJIBHBIE TEXHOJIOT'TA
3.1. O0pa3oBaTebHbIe TeXHOJIOTHH NP POBEACHUH JIEKIUI
. |Koiu-Bo
Ne Tema Bunbl npumensiemMbix 00pa3oBaTeIbHbIX TEXHOJIOTUI HACOB
Breene HKT-Texnonoruu, [IpobneMHbIe TEKITUH, TEKIIMA-BU3Ya- >
JIM3aluu, MyJIbTUMEIUNHBIC IPE3CHTALUU
UKT-Texnonoruu, [IpobneMHubie JeKIuu, TEKIIUU-BU3Ya-
1 | MexaHuka T ’ 8
JIM3alMH, MYJIbTUMEIUNHBIEC IPE3CHTAUU
> Mounekynspras ¢uszuka. | MKT-Texaonoruu, [IpobGneMHbIe TEKIMH, JTCKITUH-BU3ya- 6
TepmonnHaMuka JIM3alUuU, MyJIbTUMEIUNHBIEC IPE3CHTALUU
3 | SexrpommHamixa HKT-Texnomnoruu, [IpobnemMHbIe TEKITUH, JTEKIIMH-BU3Ya- 10
P JU3alUu, MYJIbTUMEIUNHBIE TPE3CHTALUH
4 | Onmuxa UKT-Texnonoruu, [IpobnemMHble JTEKIUH, TEKIIMU-BU3Yya- 6
JU3alMH, MYJbTUMEIUNHBIEC IPE3EHTAUU
5 JIeMEHTEI KBAHTOBOH UKT-Texnonoruu, [TpobneMHubie JeKIUH, TEKIIUU-BU3Ya- )
(bu3HKH. JU3alMK, MYJbTUMEIUNHBIEC IPE3CHTAUU
6 | DBomomns BeenerHoit UKT-Texnonoruu, [IpobnemMuble TeKIUH, TEKIMU-BU3Yya- 4
JIM3aLMH, MYJIbTUMEIUNHBIE IPE3CHTALMN
Hroro no xypecy| 38

3.2. O0pa3oBaTebHbIC TEXHOJIOTHH NIPH NPOBEICHUU NPAKTHYECKUX 3aHATHH (J1a0opa-
TOPHBIX padoT)

.. | Kon-Bo
Ne Tema Buasl npumeHsieMbIx 00pa3oBaTeIbHBIX TEXHOIOTHIA 4ACOB
1 | Mexanuka CemuHapckue 3aHsTHS, pa300p penieHus 3a1a4 8
Monexynspaas ¢pusuka. Tep-
2 ynpHas P CemuHapckue 3aHaTus, pa300p pereHus 3aaay 6
MOJIMHAMHUKA
3 | DneKkTpoaMHaMHUKa CeMmuHapckue 3aHsTHsA, pa300p pereHus 3a1au 10
4 | DnemeHTHI KBaHTOBOM Gu3uku | CeMuHaApCKue 3aHATH, pa30op pelieHus 3a1ad 6
5 | Onruka CemuHapckue 3aHaTus, pa300p peleHus 3aaau 2
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.. | Kon-Bo
Ne Tema Busl npuMeHsieMbIx 00pa3oBaTeIbHBIX TEXHOIOTHI 4ACOB
6 | DBousouus BeeneHHOM. CemuHapckue 3aHATUs, pa300p peneHus 3a1a4 8

Wroro no xypcy, 40

4. YCJIOBUS PEAJIM3ALIMU ITPOI'PAMMBI JIMCHUTIJIMHBI

4.1. MaTepuajibHO-TeXHMYeCKas 0a3a, He0OXoaMMas J1JIsl OCyLIeCTBJIeHUs1 00pa3oBa-
TeJIbHOT'0 Npouecca Mo JUCHHUILINHE
— Kabuner pusukwu, yn. umurpona, 200, aya. 404;
— crenanu3upoBaHHas MeOeslb U CUCTEMbI XpaHEHHUs (JI0CKa KJIacCHas, CTOJ U CTYJ YUUTells,
CTOJIBI ¥ CTYJIbSI YICHUYECKHUE, MKADBI 711 XpaHSHHS yIeOHBIX MTOCOOUH, CHCTEMBI XpaHEHUs TaOIHI U
IJIAKaTOB);
— TEXHHYECKHE CcpeAcTBa o0OydyeHuss (pabouee MeECTO YYHTENs: KOMIBIOTED YUUTEINs,
BHJICOITPOEKTOP, IKpaH, JuiiensuonHoe [10);
— JEMOHCTPAIIMOHHBIC  y4eOHO-HArJISAHBIE MOCOOUST  (KOMIUICKTBI ~ CTCHJIOB,  TaOJIUIIBI
JIEMOHCTPAIIMOHHBIC, TOPTPETHI BEIAAOIIUXCS (PU3UKOB);
— 1ab0pPaTOPHO-TEXHOJOTHYECKOEe 00opymoBaHue (JlabopaTopHBIE HAOOpBI, HAOOPHI IS
MPAKTUKYMOB, KOMIUIEKTHI JJa00paTOPHBIX TPUOOPOB, KOMILIEKTHI IEMOHCTPAIIMOHHBIX TPUOOPOB).

4.2. [lepeyeHb HE0OXOAUMOI0 NPOTrPAMMHOI0 O0ecredeHust

° OmneparmonHas cucrtema Microsoft Windows 10

. [Taker mporpamm Microsoft Office Professional Plus

. 7-zip GNULesser General Public License (cBo6ogHOE mporpaMmHoe o0OecrieueHue, He
OTpaHUYEHO, OECCPOUHO)

o Nurepuer Opaysep Google Chrome (OecruiatHoe mporpaMMHoOe oOecriedeHne, He orpa-
HUYEHO, 6eCCPOYHO)

o K-Lite Codec Pack — yHuBepcanbHblii Ha0Op KOJIEKOB (KOAMPOBIIUKOB-/IEKOIUPOBIIIH-

KOB) M YTHJIUT JUIsl IPOCMOTpa U 00paboTKH ayano- u Buaeodailnos (GecriaTHoe nporpaMMHoe obec-
reyeHue, He OrPaHNYeHO, OECCPOUHO)

. WinDjView — nporpamma nijist mpocmortpa (aiinno B popmare DJV u DjVu (cBoGoaHoe
porpaMMHOe oOecrieueHue, He OrpaHUYeHO, OECCPOYHO)
o Foxit Reader — npukiagHoe mporpaMMHOe oOecriedeHue Uit IPOCMOTPa 3JIEKTPOHHBIX

nokymMeHTOB B ctangapte PDF (OecrimaTHoe mporpaMMHOe oOecrieueHne, He OTpaHnYeHo0, 0€CCPOUYHO)

5. NIEPEYEHb OCHOBHOM M JONMOJIHUTEJBHOW YUEBHOM JIUTEPATYPBI, HEOB-
XOJAUMOW 17151 OCBOEHUSI JUCLUMIIIUHBI

5.1. OcHoBHas qUTEpaTypa

®usuka. ba3zoBelil ypoBeHb : ydeOHUK I 00pa30BaTeIbHbIX OpraHU3alui, peaqu3yonmx o0pa3oBa-
TeJIbHBIE TPOrpaMMbl cpeHero npodeccuonansHoro oopazosanus / H. C. Ilypeimesna, H. E. Baxees-
ckas, [{. A. Ucaes, B. M. Uapyrun. — 2-e uzj., crep. - Mocksa : [Ipocsemenue, 2025. - 517 ¢. — (Yue0b-
nuk  CIIO). - ISBN  978-5-09-124948-4. -  Texkcr : osnektponHsid. -  URL:
https://znanium.ru/catalog/product/2202345. — Pesxum gocTymna: 1o nofimucke.

®usnka. ba3zoBslit ypoBeHb. [IpakTHKyM 1O penieHuo 3ajay : yueOHoe mocodue, pazpaboTaHHOE B KOM-
IJIEKTE ¢ y4eOHHMKOM Juis oOpa3oBaTeNbHbIX OpraHM3allMid, pealu3yroluX o00pa3oBaTeiIbHbIE MPO-
rpammbl cpesiHero npodeccuonansuoro oopasosanus / H. C. ITypsiiesa, H. E. Baxeesckas, /. A. Uc-
aeB, B. M. Yapyrun. — 2-e u3n., crep. - Mocksa : [Ipocsemenne, 2025. - 240 c. — (Yuebnux CIIO). -
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https://znanium.ru/catalog/product/2202345

ISBN 978-5-09-124947-7. - Tekct : anexTponHbIid. - URL: https://znanium.ru/catalog/product/2202344
. — Pexxum pgoctymna: mo noamucke.

5.2. llepuoauyeckue u3IaHus
1. ®usuka B mkoie. — URL: https://eivis.ru/browse/publication/92106

5.3. Ilepevyennb pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKANMOHHOMH ceTu «HTepHeT», HE00X0-
AUMBIX JIJISl OCBOEHUSI AU CUMILIMHBI

DuexkTpoHHasi oubauorexka Hayunoii 6ub6auorexun KyoIl'Y http://megapro.kubsu.ru/MegaPro/Web
DJIEKTPOHHBIN KaTajior
[Toctynnenus nurepatypsl B OnOInoTeku GuimanoB
[Toctynnenus quccepranuii u aBTopedeparon
CraTby U3 NEPUOIUKHU U HAYYHBIX COOpHUKOB ¢ 2016 T.
Crarbu U3 NEPHOTUKH U HAYIHBIX COOPHUKOB 110 2016 T.
I"azeTs! 1 )KXypHAIBI
OnexkTpoHHas Oubnuoreka Tpy 0B yueHbIx Kyol'yY

eKTPOHHO-0MOMoTeuHbIe cuctembl (IBC)
1. OBC «YHuBepcureTckas 6nbarnoTexa oHaiiH» http://www.biblioclub.ru/
2. OBC «Jlanp» https://e.Janbook.com
3. O6pazoBarenbHas miatdopma «kOpaiit» https://urait.ru/
4. OBC «ZNANIUM» https://znanium.ru/
5. OBC «BOOK.ru» https://www.book.ru
6. Ob OULI «Akagemus» https://academia-moscow.ru/elibrary/

Ipodeccnonanbubie 0a3bl JAHHBIX

BupryanpHblii unTaneHeli 3an Poccuiickoit rocynapctsennoi oudnanorexu (PI'b) https://1diss.rsl.ru/
HannonanwsHas snextponnas oubnuoreka https://rusneb.ru/

basbr nanneix kommannu «MBUCy https://eivis.ru/

Hayunas snexktponnas 6ubianorexka eLIBRARY.RU (HOb) http://www.elibrary.ru/

MUAH. IToaHoTeKCcTOBas KOJUIEKIIMS MaTeMaTHUECKUX *KypHaiIoB http://www.mathnet.ru
[TomHOTEKCTOBAs KOJUIEKIMS KypHaiIoB Ha miuatdopme PIIHU (DnekTpoHHbIe BEpCUU HAYyUHBIX XKYp-
nanoB PAH) https://journals.rcsi.science/

[Ipesunentckas Oubmuoreka um. b.H. Enpuinna https://www.prlib.ru/

DnekTpoHHass OMOIMOTEeYHAas cucTeMa conno-rymanuTapaoro 3HaHust «SOCHUM» https://sochum.ru/
HNudopmanuoHHbIe CIPABOYHbIE CHCTEMBI

KoncynbranTt [lmtoc - cripaBodHas mpaBoBasi cucTeMa (JOCTYI IO JIOKAJIbHOW CETH ¢ KOMIIbIOTEPOB Onb-
JIUOTEKH )

Ba3bl JaHHBIX OTKPBITOrO A0CTYNA
KubepJlennnka http://cyberleninka.ru/;
Jlextopuym TB - Buaeonexkuu Beaymux jekropos Poccun http://www.lektorium.tv/
3. ®enepanbublii mopran «Poccuiickoe obpazoBanue» http:// www.edu.ru/
4. Tlopran «O6pazoBanue Ha pycckom»: [IpoekT ['ocyaapcTBEHHOTO HHCTUTYTA PYCCKOTO SI3bIKA
uM.  A.C. Ilymkuna https://pushkininstitute.ru/
5. CnpaBouHo-uH(popmanMoHHbIH nopran «I'pamora.py» http://gramota.ru/
6. CrnoBapu u SHIUKIONEAUN Ha Akanemuke http://dic.academic.ru/

bassbl 1annbix KyoI'Y
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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/
https://pushkininstitute.ru/
http://gramota.ru/
http://dic.academic.ru/

OTkpbITast cpeaa MOIyJIbHOTO AMHaMUYecKkoro ooyuenus Kyol'y
https://openedu.kubsu.ru/

baza yueOHBIX MIaHOB, Y4eOHO-METOAMYECKIX KOMILIEKCOB, MyOIMKaluil 1 KOH(pepeHInH
http://infoneeds.kubsu.ru/

DnexTpoHHbI apxuB qokymeHToB KyOI'Y http://docspace.kubsu.ru/

6. METOJJMUECKUE YKA3AHMS JJISI OBYUAIOIUXCSI IO OCBOEHMIO
JUCLMUIIINHBI

3aJ10roM yCIIeUTHOTO OCBOEHUS yUeOHOTO Kypca « DU3HKay SBIISETCS NOCEIIEHUE JTEKIIMOHHBIX
U MPAKTUYECKUX 3aHATHH (J1abopaTOpHBIX paboT), Tak KaK MPOMYCK OJHOTO, a TeM 00Jiee HECKOIbKUX
3aHATHUI MOXXET OCJIOKHUTh OCBOCHHE pas3ZeNioB Kypca. Yyamiuecs Ui MOJHOLEHHOTO OCBOCHUS
JOJKHBI COCTaBJISATh KOHCIEKTHI KaK MPHU MPOCIYIIMBAHUN €r0 TEOPETUYECKOM (JEKIMOHHOMN) YacTH,
TaK ¥ MPH MMOATOTOBKE K MPAKTHYECKUM 3aHATHAM. JKenaTenbHo, 4T00bI KOHCTIEKTHI JICKIHI U CeMUHA-
POB 3aMUCHIBAIIUCH B IOTHYECKON MMOCIE0BATEILHOCTY U3YUYEHHS Kypca U COJIeP)KaTUCh B OJHOM TET-
panu. 910 obecreynT OoIee MOTHYIO MOArOTOBKY KaK K TeKYIUM Y9€OHBIM 3aHSTHSM, TaK U CECCUOH-
HOMY KOHTPOJIIO 3HAHHH.

B xope nexuuii mpenoaBatenb U3J1araeT U pa3bsCHIET OCHOBHBIC, HAN0O0JIEE CI0KHBIEC TOHS-
THS TEMBI, a TAK)KE CBA3aHHBIE C HEW TEOPETUYECKUE U IPAKTUUECKUE MTPOOIIEMBI, TaeT PeKOMEHIAINH
Ha CEMUHAPCKOE 3aHATHE U YKa3aHHUS HA CAMOCTOSITETILHYIO PadoTy.

[TpakTrueckue 3aHsATHS (J1abopaTOpHbIE pabOTHI) 3aBEPUIAIOT U3YUCHHE HAM0O0IIee BaXKHBIX TEM
y4eOHOH TUCIMIUIMHBI M CITY>KaT JIIs 3aKPETUICHUS] H3yYSeHHOTO MaTepuana.

JunakTrdeckue ey MPaKTUIeCKUX 3aHATUH (J1abopaTopHbBIX padboT):

— yrayOseHne, CUCTeMaTHU3alMsl U 3aKperyieHHe 3HaHU, IPEeBpaIIeHUe UX B YOSKICHHUS;

— MPOBEPKa 3HAHUK;

— NPUBUTHE YMEHUN M HaBBIKOB CAaMOCTOSITENIbHONW PabOThI ¢ y4eOHUKOM, CTaThel U Ip.;

— pa3BUTHE KYJIbTYPHI peuH, (opMUpOBaHNE YMEHUS apryMEHTUPOBAHO OTCTauBaTh CBOIO TOUKY
3peHHsI, 0TBEYAst Ha BOIIPOCHI IPYTHX CTYACHTOB U MPENOIaBaTes;

— YMEHHUE CIyIIaTh APYTUX, 331aBaTh BOIPOCHL.

B 3aBHcHMOCTH OT CTENEHU aKTUBU3ALMM MHEMHYECKOM WMJIM MBICIUTENBLHON JesTeIbHOCTH
CTYACHTOB (DOPMBI OpTaHNU3aAIMU CEMUHAPCKUX 3aHATUH MOXKHO pa3feiUTh Ha J[BA THIIA:

1) penpoayKTUBHBIN U 2) IPOTYKTUBHBIH.

PenpoayKTHBHBINA THI OpraHW3al{ 3aHSATHS TPEAIONIAraeT, MPEeXe BCETr0, aKTHBH3AIUIO
MHEMHMYECKHX CIIOCOOHOCTEN cTyaeHTOB. OHHM JOJDKHBI 3allOMHHMTh M TepecKas3aTb OIpeaesIeHHBIN
y4eOHBII MaTeprall Ha OCHOBE MaTepraa JEKIHNA Wi Y4eOHUKOB.

[TpoayKTUBHBIA THUI OpraHU3alMM 3aHATHS HpPEANoiaraeT akTHUBH3AIMIO MBICIUTEIbHBIX
criocobHocTel cryaeHToB. OHU JOJDKHBI CPaBHUTh, MpPOaHAIU3UPOBaTh, 00OOIINTH, KPUTHUECKU
OLIEHUTD, C/IEaTh YMO3AKIIOUEHHE HA OCHOBE YCIBIIIIAHHOTO WIIM IPOYUTAHHOTO MaTepHuaa.

Bun (popma) mpaktuyeckux 3aHATUN (1a0OpaTOPHBIX paboOT) ONpeAemnsieTcsl CoAepKaHueM
TEMBI, YPOBHEM IOATOTOBKU CTYACHTOB JJAaHHOM TPYIIIIbI, HAPaBIEHUEM U MPO(PUIEM UX MOJTOTOBKH,
HEOOXOIMMOCTBIO YBS3aTh MPETOaBaHue yUeOHOW AUCIUIUIMHBI C IPYTHUMHU TUCIUATUTMHAME, U3ydae-
MBIMHU CTyJeHTaMU. Bun ceMuHapa npu3BaH crocoOCTBOBAaTh HanOoJee MOTHOMY PACKPBITHIO COJIEp-
KAHUS U CTPYKTYpBI 00CYX/TaeMOi Ha HEM TEMBI, 00ECIIEYNTh HAMOOJBINYI0 aKTUBHOCTH CTYICHTOB,
peleHre Mo3HABaTEeNbHBIX U BOCIIMUTATENBHBIX 3a/1a4.

HaunbGonee pacnpoctpaneHHO#M (HOpMON TPAKTUUECKUX 3aHATHI MO (HU3UKE SABIISICTCS pEIICHUE
pacyeTHbIX 3a/1a4. Tak Kak 3TO OJMH U3 MPUEMOB 00yUEHUs, TOCPEICTBOM KOTOPOro o0ecreuynBaeTcs
Oosee TITyOOKOE U TTOJTHOE YCBOEHUE yUeOHOTO MaTepHraia 1o JUCIUIUINHE, TO OH 3aHUMaeT B (pu3nye-
CKOM 00pa3oBaHMM BakHOE MecTO. YTOOBI KaueCTBEHHOTO OCBOUTH MPEIMET, U3YUYEHUE TeopeTHhye-
CKOT'0 MaTepHasa JIOJHKHO COYETaThCs C CHCTEMATUIECKUM PEIICHUEM Pa3IMIHBIX 3a/1a4.
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JlaHHBII Kypc pa3BUBAET y yYaIIUXCsl YMEHHE pelaTh TEOPETUYECKHE U PacUEeTHBIC 3aJ1auH, a
TaKke 00IIMe NHTEIICKTyalIbHbIE YMEHHUS M HAaBBIKH — aHAJIM3HPOBATh, KOHKPETU3UPOBATH, 0000MIIATH,
MPUMEHSTH IPHEMbI CPABHEHUSI.

Pemenne 3amau crnocoOCTBYeT OCO3HAHMIO YYAIIMMHUCS CBOEH COOCTBEHHOH IEATENLHOCTH,
o0ecTeYnBaeT UX CaMOCTOSTENIbHOCTh M aKTUBHOCTD, (POPMHUPYET YMEHHUS IPUMEHSATh OJTYUCHHBIC 3HA-
HUSI B HECTaHAAPTHBIX, TBOPYECKUX 3aIaHUAX. Y CTYIEHTOB TaK)Ke BOCIIUTHIBACTCS TPYI0I00NE, 1Iese-
YCTPEMJICHHOCTb, Pa3BUBACTCSl YYBCTBO OTBETCTBEHHOCTH, YIIOPCTBO U HACTOHYMBOCTD B IOCTUIKECHUHU
MOCTaBJICHHOM Lienu. B mporecce pemenns 3a1a4 peaan3yoTcs MeXIIPEIMETHBIC CBSI3H, YTO MTO3BOJISIET
y4alumMes 1oJTy4daTh eJI0CTHOE MPEICTaBIeHUE 00 OKPYIKarOIIEM MHUPE C [ENbI0 HCIIOIBb30BaHMUs €r0 B
nanpHermen xu3au. MIHTerpanus ¢ TeMu npeaMeTaMu, KOTOPbIe KaKyTCsl CTYACHTaM JOCTaTOYHO MPH-
BJIEKATEJILHBIMH, MTO3BOJISICT YCIICIIHO MOBBIIATh HHTEPEC K (PU3UKU U Pa3BUBATh MOTUBAIMIO €€ H3Y-
4yeHus. VIHTerpupoBaHre ¢ NPUKIAJAHBIMUA AUCHUILIIMHAMU PACKPHIBAET BO3MOXKHOCTH MPAKTUYECKOTO
NPUMEHEHHS IPUOOPETaeMbIX 3HAHUH.

CamocrosTenbHas paboTa ydammxcsi sSBisieTcs BaxHeimmend Gopmoil yueOHO- mO3HABATENb-
Horo npornecca. Llens 3amanuii 17151 caMOCTOSTENbHON pabOThI — 3aKPENUTh U PACIIUPUTH 3HAHHS, YMe-
HUS1, HABBIKU, TPUOOPETEHHBIE B PE3yJIbTAaTe H3yUCHUS TUCIUITIMHBI; OBJIQJIETh YMEHHUEM HUCTIOIh30BATh
MOJTy4YEHHbIE 3HAaHHUS B IPAKTHYECKOM pabOTe; MOTY4YUTh IEPBUYHBIC HABBIKH MTPOPECCHOHATILHOM Jes-
TEJIBHOCTH.

3agaHus sl CAMOCTOSITENIbHON paOOThI BBIITOJIHAIOTCS B IUCBbMEHHOM BHJIE€ BO BHEAYAUTOPHOE
Bpems. Pabora omkHa HOCHTh TBOPUYECKHI XapaKTep, IPU €€ OICHKE MPEeroIaBaTeib B MEPBYIO OYe-
peab OLIEHUBAET 00OCHOBAHHOCTH M OPUTMHAJIBHOCTH BBIBOJIOB. B mchMeHHO# paboTe 1o Teme 3a/1aHus
YYaIIMKCs JOIDKEH MOJTHO U BCECTOPOHHE PACCMOTPETh BCE aCIEKThI TEMBI, YETKO C(HOPMYITHUPOBATH U
apryMEHTHPOBATh CBOIO MO3UIIHIO 110 HCCIEAYEMbIM BompocaM. BbIOOp KOHKpETHOTO 3aaHus s ca-
MOCTOSITEIBHOH pabOTHI TPOBOIUT MPETIOIABATEINb, BEAYIIHIA MPAKTUICCKUE 3aHATHS B COOTBETCTBHH C
nepeyHeM, YKa3aHHbBIM B TUIaHAX MPAKTHUCCKUX 3aHSATHA.

Obwue npasuna bINOIHEHUS NUCbMEHHBIX pabom

Ha nepBOM 3aHSATHH CTYIEHTHI JIOJKHBI OBITH IPOMH(POPMHUPOBAHBI O HEOOXOIUMOCTH COOITIO-
JICHUSI HOPM aKaJIeMHUYECKOW 3TUKU U aBTOPCKUX TpaB B Xoze oOydeHus. B wactHocTH, mpepocTaBis-
IOTCS] CBEJICHUS:

- o0rmiast uHpopmanus 00 aBTOPCKUX MpaBax;
- IpaBuja UUTHPOBAHUS;
— npaBuiIa 0pOPMIICHUS CCHUIOK;

Bce nmMetonyecs B TEKCT€ CHOCKHU TIIATEILHO BBIBEPSIIOTCS U CHA0XKAIOTCS «aApECcCaMm.

HenomyctuMo BKIIOYaTh B CBOIO PabOTy BBIIEPKKU M3 PadOT JIpyruX aBTOPOB 0€3 yKa3zaHHs
Ha 3TO, EPECKa3bIBATh UyKyI0 paboTy OJIM3KO K TEKCTY 0€3 OTCHUIKH K HE, NCIOIb30BaTh UyKUE UACH
0e3 yKazaHus MepBOUCTOYHUKOB (3TO KacaeTcs U MH(popmaiuu, HaiiieHHoi B IHTepHeTe). Bee cimydan
TUTaruara JOJDKHBI ObITh UCKITIOUEHBI.

Crucok MCIoJIb30BaHHOM JINTepaTyphl JOKEH BKIIIOYATh BCE MCTOYHUKU HH(OpMAILIUHU, U3Y-
YEeHHBIC U MTPOPAOOTAaHHBIE CTYICHTOM B IPOIIECCE BBHITIOTHEHUS PabOThI, U JJOJDKEH OBITh COCTABIICH B
coorBercTBuM ¢ 'OCT P. 7.0.5-2008 «bubnunorpadpuueckas ccpuika. OOmire TpedoBaHUS U MTPaBUIIa».

Nzydenue obmeodpazoBaTesibHON yueOHOM aucuuiuinHbl «Dusmnkay 3aBepiiaercs MnojaBee-
HUEM UTOTOB B (hopMme tudhepeHInpOBaHHOTO 3aUeTa B paMKaxX IPOMEKYTOUHOM aTTeCTalliU CTYEeH-
toB B niporiecce ocBoenust OIIOIT CIIO ¢ monyuennem cpeanero oomero oopazosanus ([IIICC3).

7. OHEHOYHBIE CPEACTBA J1JIsA KOHTPOJIA YCIIEBAEMOCTHU

7.1. Kputepuu oueHKHU 3HAHUH
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Orenka

bamn

O00011IeHHAs OlIEHKA KOMIIETEHIIUN
(2-5 6amioB)

«HEYIOBJIETBOPUTEILHO
- HYJIEBOH YPOBEHb

2 daiuia

OOyyaromuiicsi He OBJIA IS OIICHUBAEMOM KOMIICTCHIIUEH, HE paCKphI-
BaeT CYITHOCTh IIOCTAaBIIEHHON TIpobiemMbl. He ymeeT mpuMeHsTh Teope-
TUYECKIE 3HAHUS B PEIICHUU MPAaKTUIeCKON cuTyarun. Jlomyckaer
OIIMOKYU B MPUHIUMAEMOM PEIIICHUY, B pab0Te ¢ HOPMATUBHBIMH JIOKY-
MEHTaMH, HEYBEpEHHO 00OCHOBBIBACT MOJYUYCHHBIE pe3ybTaThl. Marte-
pyaj u3jaraeTcs HeJIOTHIHO, O€CCHCTEMHO, HEIOCTAaTOYHO TPaMOTHO.

«YZAOBJIETBOPUTEIHHO»
- IOPOTOBBIN YPOBEHB

3 6amna

Oo0yuaromuticst ocBom 60 - 69 % oleHUBacMON KOMITETESHITUH, TTOKa3bI-
BaeT YJIOBJICTBOPUTEILHBIC 3HAHUS OCHOBHBIX BOIIPOCOB IIPOTPaMMHOIO
MaTepuaia, yMeHHAS aHATN3UPOBATh, I€JaTh BEIBOJIBI B yCIOBHSIX KOH-
KpETHOW CUTYaIlIOHHOW 3afauu. M3maraer pemieHue mpooieMsl HeA0CTa-
TOYHO IOJIHO, HETIOCJIEI0BATEIBHO, JOIMYCKAeT HETOYHOCTH. 3aTpyIHs-
eTcs JI0Ka3aTenbHO 0O0OOCHOBBIBATH CBOU CYKICHUS.

«XOpOLIO»
- 0a30BBIN YPOBEHD

4 dama

O06yuaromutiicst ocom 70 — 89 % onieHnBaeMOil KOMIIETEHIINH, YMEET
NPUHAMATH TEOPETUUECKHE 3HAHHS M TIOITyYSHHBIN MPAKTHYECKU OIIBIT
B PCILICHUM MMPAKTUUECKOHN CUTyaluu. Y MeJo paboTaeT ¢ HOpMaTUBHBIMU
JTOKyMEHTaMH. Y MeeT apryMEeHTHPOBATh CBOM BBIBOJBI U IPUHUMATH Ca-
MOCTOSITEIIbHBIE PEIICHHS, HO JOIyCKaeT OTACIbHBIC HETOYHOCTH, KaK 110
COACPKAHUIO, TaK U 110 YMCHHIO, HABbIKAM pa6OTI)I C IIOCTAaBJICHHOM BO-
POCOM.

«OTJINIHO»
- IPOABUHYTHIA YPOBEHb

5 6aIoB

O6yuaromuiicst ocomt 90 — 100 % oueHMBaeMOW KOMIIETEHIIH, YMEET
CBS3BIBaTh TEOPUIO C IPAKTUKOM, IPUMEHSTD ITOJIy4EHHBIN IIPAKTHYE-
CKHUH OIIBIT, aHAJIU3UPOBATh, A€J1aTh BBIBOJAbI, IPUHUMATb CaMOCTOATCIIb-
HBIE PENIeHNs B KOHKPETHON CUTYalluH, BBICKa3bIBaTh 1 0OOCHOBBIBATH
CBOU CYXIeHHS. JleMOHCTpHpYyeT yMeHre BeCTH Oece/bl, KOHCYIBTUPO-
BaThb I'pa’XJiaH, BBIXOUTH U3 KOH(bJ'H/IKTHbIX CHTyaHHfI. BnaneeT HaBBbI-
KaMH paboThI C peleHneM 3a1a4, IpuMepoB. BiageeT niucsMeHHOI 1
YCTHOM KOMMYHHUKaIIUEH, IOTHIECKUM U3JI0KEHUEM OTBETA.

7.2. OneHo4HbIe CPeACTBA IS NPOBEACHUS TEKYIIEeH aTTeCTAlUA

B nanHoM paszene npuBoasTCcs 00paslibl OLIEHOUHBIX cpelcTB. [10MHBIN KOMITJIEKT OIleHOY-
HBIX CpeACTB IpUBOAUTCA B DOH/IE OLICHOYHBIX CPENCTB.

Texyuuii KOHTPOJIb MPOBOAUTCS B (hopme:
— (bpoHTaNbHBIN OIIpOC
— WHJUBHIyaJIbHBIA YCTHBIN OIIPOC
— MUCbMEHHBIA KOHTPOJIb
— TECTUPOBAHUE 110 TECOPETHIECKOMY MaTEPHAILY
— npakTudeckas (JlaboparopHas) pabora
— 3alllMTa BBIIIOJIHEHHOTO 3a1aHHUS.
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7.2.1 IlpuMepHBIe TeCTOBbIE 3aJaHUs AJIs1 IPOBe/IeHUs TeKylIeil aTTecTaluu:

Cuny, ¢ komopoti 6ce mena npuma2u8aromcs opy2 K opyey, Ha3vl8aiom:

[] A CHWIOHU TpeHUs
1 b CHJIOH ynpyrocTu
[ B TIpaBUTalMOHHOW CHJIOU

Cuna ecemupnozo msacomenus ygeauuumcs 8 2 pasa, eciu.
[] A Maccy KaxJI0ro U3 B3auMOJICHCTBYIOIIMX TeJl yBEINYUTH B 2 pa3a;

(1 B Maccy KaxJI0ro U3 B3aMMOJEHCTBYIOIINX TeJl yMEHBIINTh B 2 pa3a;

(] B Maccy OIHOrO U3 Tel YBEJIUYUTh B 2 pa3a.
I pasumayuonnas NOCMOAHHAA 6 3AKOHE 6CEMUPHO20 MAOMEHUs 0003HAYAemCs U
YUCTIEHHO PasHa

A g=9,8wm/c?

7 b G=6,67-10"""H - m¥/kr?

1 B K=400H/™m
Cuna ecemuproeo macomenus ymenvuwumcs 6 100 pas, ecu:
Tena conmu3uth Ha 100 MeTpoB;

J
>

(] B Tenaynamuth Ha 100 MeTpoB;

B PpacCTOsHHUE MEXAY TE€IaMU YBCIMYUTH B 10 pas.

J

7.2.2 IlpuMepHbIe BOMPOCHI AJIs1 YCTHOTO ONPOca (KOHTPOJIBLHBIX padoT) s npoBe/e-
HHS TeKYylleH aTTecTallum:

MexaHuKa — 3TO 4acTh (PU3UKH, KOTOPask M3y4yaeT 3aKOHOMEPHOCTH MEXaHHUYECKOTO JABIKEHHSI
Y IIPUYHHBI, BBI3BIBAIOILNE WU U3MEHSIOLIUE 3TO JBUKEHUE
Mexanuueckoe osudicenue —3mo ...
Pasoenvi mexanuku: kunemamuxa u ounamuxa. Yem onu omauyaiomes opye om opyea?
Mamepuanvhas mouka — 3mo ...

Teno omcuema — >mo ...

[, T SO S T NS

Cucmema omcuema — 5mo ...
TpaeKTOpI/I}I - BOO6p8.)KaCMa$[ JIUHUA, COCAUHAIOIIAA IMMOJOXKCHUA MaTepHaﬂLHOﬁ TOYKH (Tena) B

OnmmKanime MOCJICAOBATCIIbHBIC MOMCHTBI BPEMCHHU.
HepeMeu;eHue —amo ...

Ilymo — smo ...

Yem omauuaromes Opye om opyaa nyms u nepemeujerue?

Cropocmwb — [?] popmyna
PaBHOMEpHOE PSIMONTMHEWHOE IBIKEHUE — JBUKEHHE, TIPU KOTOPOM TEJI0 TIepeMelIaeTcs ¢
MOCTOSTHHOM 0 MOYJIIO ¥ HAMPABJICHUIO CKOPOCTHIO.

O 03 N

10 3akon pasHomepHO20 NPAMOIUHENHO20 OBUNCEHUS. POpMYIaA

11 Vexopenue —[ | hopmyna
[IpsamonnHeHOE IBUKEHUE C TOCTOSTHHBIM YCKOPEHHUEM.

12 3axon pagnoyckopenHoco npaMOIUHEUH020 O8UNCEHUS. opmyna

13 @opmyna ckopocmu npu pasHoycKOpeHHOM O8UNCEHUU

14 3axon pasnoszameonennoco npAMOIUHENHO20 OBUNCEHUS: hopmYNa

15 Dopmyna ckopocmu npu pasnosameonenHom 08UNCEHUU
[Tepunonnueckoe IBMKEHNE — IBHKEHHUE, TTOBTOPSIOIIEECS YepPe3 PaBHBIC MPOMEKYTKH Bpe-
MeHU. Buipl meproanyeckux ABMKEHUHN: BpalaTeIbHOE U KOJeOaTeIbHOE.

16  Yem onu omauuaromes opye om opyea?
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17

Ilepuoo —

18  Ilepuoo spawenus — 8pemss 00HO20 000POMA NO OKPYICHOCMU. (hopmyna

19
20
21
22
23
24
25

Yacmoma spawenus —[?] popmyna
HUnepyus —
Ilepeuvuii 3axon Hotomona —

Bmopoii 3axkon Heromona —[?] gpopmyna
Cuna — 6ekmopHas gusuueckas GeIUUURa, AGNAOWALCT MEPOU ...
Tpemuu 3axon Hetomona —
Cuna msdcecmu — 2pasumayuorHas cuia, oeucmsyrowas na meno. [?] ¢popmyna

Cuna ynpyroct — cujia, BO3HUKAIOIIAs U MaJiol aedopmariuu pactsokeHus (CxaTus) Tena,

HaIrpaBJICHHAsA IIPOTHUBOIIOJIOKHO CMCUICHUIO YaCTHUI] TEJIa IIpU z[e(l)opMauI/m.

26  3axown I'yka —[?] hopmyna
27  Cuna mpenus —[?] ¢popmyna
7.3. OneHo4Hble CpeAcTBA ISl IPOBEACHUS IPOMEKYTOYHON aTTeCTAlUN
[IpomexxyTouHast arrectaus
dopma IIpakTrueckuit Jluanbie Hpunepet
ATTECTAIHH 3HaHus YMenus oIbIT (BAAETH) KauyecTBa OIICHOYHBIX
oOyuaromerocs CPEICTB
Ouenka ymenusi | Ouenka HaBbIKOB | OueHka Bompocsr:
MIOHUMATh JIOTUYECKOT0 crocobHocTH | [IpUjIararoTes
CHELUATIBbHYIO COIIOCTABJICHUS U | TPAMOTHO U
TEPMHUHOJIOTHIO | XapaKTEPUCTUKH | YETKO M3Jararb
00BEKTOB MaTtepual
KoHntpoub
KOHTpONbHAS | 3HAHUS Ouenka ymenus | Ouenka HaBbIKOB | OneHKa 3anaun
pa60Ta/ 0a30BBIX peuaTtb JJOTNM4YECKOIro CIIOCOOHOCTH MIpUIararoTcs
Jluddepenny- | monoxenuii | THIOBBIE 33/[a4H | MBIIUICHUSA IPH TPaMOTHO U
POBaHHEIA | B oGIacTH B 00J1aCTH pEIlIeHnN 3a1a4 B | YETKO M3JlaraThb
33ueT ecrecTBo3na- podeccnonans- | obnactu npodec- | XoJ penieHus
VST HOM J1eATeNbHO- | CHOHAJIBHOMW Jesi- | 3aJa4 B 00JacTH
CTH TEIbHOCTH npodeccuo-
HaJIbHOU J1es-
TEJIBLHOCTH U ap-
TYMEHTHPOBATH
pe3ynabTaThl
7.3.1. IlpuMepHbIe BONPOCHI VISl NIPOBEeHUS MPOMEKYTOYHOM aTTecTanuu (Aud. 3a4er)
1. OcHOBHBIE BHUIBI MEXAaHMYECKOrO JABM)KEHMsA. 3akoHbl Hprorona. 3akon BcemupHoro
TATOTEHUSI.
2. Buapsl MmexaHnyeckoil SHeprum. 3aKOH COXPaHEHUS SHEPTUU. 3aKOH COXPaHEHHUsI UMITYJIbCa.
3. WNuepuus. MaepTHOCTH M ee Mepa. Bec tena. HeBecomocTs.
4. Marematuueckuil U npy>KUHHBIN MasTHUK. KoneOaHus U BOJHBI.
3. MonexynsapHo-KuHeTH4YecKast Teopusi. bpoyHoBckoe nemwkenue. [loctossaHas ABoraapo.
6. VYpasuenue MenneneeBa-Knaneiipona. M3onporieccs! 1 ux rpaduku.
7. ArperaTtHble cocTOsiHUS BelecTBa. Jud¢ys3us B pasnuyHbIx cpefax. BraxxHocTs Bo3ayxa.
8. 3akoH Kynona. Onexrpuueckoe nose. Hanpsokennocts. Cynepnozunus nosei. JInauy Hanpsi-

’)keHHoCTH. IToTok HaIps>KCHHOCTHU.
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10.

1.

12.

13.

14.

15.
16.
17.

18.
19.

20.

21.
22.

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

29.

30.

31.
32.

Pabora cun anekrpocrarndeckoro noist. [lorennuman. Csi3b MEXIy HAaNPsSHKEHHOCTBIO M TO-
TEHIMAJIOM. DKBUIIOTEHIIMAJIbHBIE TOBEPXHOCTH.

JIM3IEeKTPUKH B 3JIEKTpOocTaTUYeCKOM 1oe. [onspHsie U HenoaspHble AU3IeKTpUKH. [lomnsapu-
3alUs TUAIEKTPUKOB. DIEKTpUYecKas MHIYKUus. J(ManexkTpuyeckas MPOHULIAEMOCTb U BOC-
IIPUMMYUBOCTbD.

ITpoBOAHMKH B 3JIEKTpOCTaTUYECKOM noJie. [loTeHnnan, HanpssKeHHOCTh, INIOTHOCTD 3aps/a.
OnexrpoeMkocTs. KonneHncaropel. CoenHeHne KOHAEHCATOPOB. EMKOCTB TNIOCKOTO KOHAEH-
caTopa. DJIEKTPUYECKOE T10JI€ B KOHJIEHCATOPE.

OHeprus CUCTEMBI 3apsA0B. DHEPIUsl 3apsKEHHOT0 KOHJIEHCATOpa. DHEPIHsl 3JIEKTPUUECKOTO
10JISA

[TocTostHubIM 251ekTpuueckuii TOK. 3akoH Oma. Conporusienue. CoeAMHEHUE COMPOTUBICHUH.
3akoH J[xoyss-Jlenua.

OnexTpoABrkyas cuia. 3akoH Oma Juis 3aMKHYTOHM nenu. [lone3Has v nosHas MOLIHOCTS.
KIIJI ncTouHHKa TOKA.

B3aumoneicreue TokoB. MarautHoe nojie. MaruuTHas HHIYKLUS.

Cuiia Ammniepa. Cuna Jlopenna.

JeiictBue nonst Ha Tok. Cuna Ammnepa. TeopeMa o HMpKyJISIIMU MarHUTHOro noJist. [losne nps-
MOTO ¥ KpyTOBOI'O TOKOB. MarHMTHBI MOMEHT KOHTYPA C TOKOM.

Cua Jlopenna. JIBuxeHue 4acTuilbl B OJHOPOJHOM MarHUTHOM TIOJIE.

OnexTpoMarHuTHas uHAYKLUs. 3akoH Papaznes. Bzaumnas unnyknus. Camounaykuus. Koag-
(UIMEeHTh B3aUMHON HHAYKUIUHU. MHIyKTUBHOCTD. IHlyKTUBHOCTB cosieHou1a. Tpancdopma-
TOp. DHEPrusi MarHUTHOTO MOJIA.

ITepeMeHHBIH AneKTpUYecKuil TOK. THAYKTHBHOE, EMKOCTHOE U PEAKTUBHOE COIPOTHUBIICHUS.
BekropHas nuarpamma HanpsbkeHud. [lonHoe conporuBnenue. Pe3oHanc HanpsKeHUN.
MontHoCTh B IIENHM NEPEMEHHOTO TOKA. [[efCTBYIOIMNE TOK U HAIIPSIKEHUE.

3akoHbI TeomMeTpruyeckoil onTuku. Buael muH3. [locTtpoenne n3o0pakeHus: B TOHKOM JIMH3E U
3epkajie. AOCOJIIOTHBIN U OTHOCUTENBbHBIN MOKa3aTeIu MpeIoMIIeHHUS.

®opmyna yBenuueHus JuH3bl. OnTudeckas cuiia JInH3bl. DopMyiia TOHKOM JTUH3BI.

I'na3 u ero crpoenue. bau3opykocTs U AaTbHO30PKOCTh. Abeppauu

Hucnepcus. Judpakuus. Uarepdepenuns. [omaspuzarms.

KopmyckynsipHO-BOIHOBOM Ayalnu3Mm.

CriennanpHast TeOpHUsl OTHOCUTEIBHOCTH DiiHITeiHa. [IpeoOpa3oBanus Jlopenua.

Mogens atoma Tomcona. Mogaens aroma Pesepdopna. OTkpeiTue pangroaktTuBHOCTH. M30-
tonbl. ®oTodddeKT.

ConHeyHas cucTeMa: IJIaHeThl 36MHOW TPYMIIbL, IUIAHETHI-TUTAHThI, CITyTHUKHA, METEOPHI, Me-
TEeOpUTHI, acTeponpl. Cucrema 3emira-Jlyna.

["anakTUKH, BUABI TAaKTUK. 3BE3/1bl, KJIaccu(UKaIUs 3BE31.

Teneckormsl u o6cepBatopun, MKC.

Teopun npoucxoxaenus Beenennoil. OBomonns BeeneHHOM.
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7.3.2. IlpuMepHbIe 32124 AJ15 MPOBeIeHUsI IPOMEKYTOYHOM aTTecTanuu (Iud. 3a4er)

Yactb 1. (Boibepume gepuwvlii gapuanm omeema)

[Tpu dhoToarpdexre paboTa BEIX0O/Ia AIEKTPOHOB U3 METAJJIa 3aBUCUT OT
YacTOTHI MMaJal0IIETr0 CBEeTa

WHTCHCUBHOCTH TMaJal0IIETO CBETa

XUMHYECKOU TIPUPOIBI METAIIJIOB

KUHETHYECKOW YHEPTUU BBIPHIBAEMBIX AJICKTPOHOB

Ha pucynke 2.01 moka3zan rpaduk 3aBUCUMOCTH CKOPOCTH JIBH)KCHHUS Tela OT BpeMeHu. Kakoii
U3 TIPEJIOKEHHBIX TPaUKOB BBIpAXKAeT TpauK YCKOPEHHs 3TOro Tena?

& anc? & 2 g, mfc? & anc?
) ) J )
. e Y
1 2 3 & 1 2 3 & Lo 1 2 3 &
-5 .5 -5 .5
A b B I

Tale  puc. 201

3 MoJb BOJIOPOZIA HAXOATCS B COCY/IE IIPU TEMIIEpaType w
T. KakoBa Temneparypa 3 MOJb a30Ta B COCyZ€ TOTO XK€
o0bema u pu ToM ke aasineHun? (Bomopoa u a3or cuu-
TaTh UICATLHBIMH T'a3aMH)

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

Ha rpaduke (cM. prCYHOK) NMPEACTaBICHO U3MEHEHUE TEM-
nepatypsl T BeliecTBa ¢ TeueHHeM BpeMeHHU t. B Hauanb-
HBIII MOMEHT BPEMEHHU BEIECTBO HAXOJUJIOCh B KpUCTAJ-
Iu4YecKkoM cocTostHuu. Kakasg W3 TOYeKk COOTBETCTBYET
OKOHYAHUIO IIpolecca MIaBIeHUs?

A. 5 b. 6; B. 3;

Ha pucynke 1.02 nzo6paxeHa 3aBUCUIMOCTb aMIUIUTY b
YCTAaHOBUBIIUXCS KOJIEOAHHUI MasiTHUKA OT YaCTOThI BBIHY K-
Jaromiei cuibl (pesoHancHas KpuBasi). OTHOIIEHUE aMILITH-
TYAbl YCTAHOBUBIIUXCS KOJIEOAHU MasiTHUKA HAa Pe30HAHC-
HOM YacTOTe K aMIUIUTyAe KoneOanuit Ha yactote 1,5 I'1g
paBHO

A.2; b. 10; B. 4;
Ha pucynke 1.03 n3o6paxkeH MpoBOJIOYHBINA BU- s 7
o 4 /-
TOK, IO KOTOPOMY TE€YEeT AJIEKTPUUYECKUI TOK B e 7
A
HaIpaBJICHUH, YKa3aHHOM CTpenKkoil. Butok pac- ./ /
ra

MOJI0’KEH B TOPU3OHTAIBHOW MIIOCKOCTH. B 11eH-
Tpe BUTKA BEKTOP MHAYKIMM MATHUTHOTO ITOJIS
TOKa HaIlpaBJIEH

BEPTUKAJILHO BBEPX T,

TOPU30HTAIIBHO BJIEBO <—;

TOPU30HTAIILHO BIPABO —>;

BEPTUKAJILHO BHU3 3.
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Ha pucynke 2.03 u3006paxeH NpOBOJIOYHBIN BUTOK, 110 KOTO-
pPOMy TEUeT DJIEKTPUYECKUH TOK B HAIPABICHUH, YKA3aHHOM
CTPEJIKOW. BUTOK pacnoiiokeH B TOPU30HTAIBbHOM IIIIOCKOCTH.
B neHTpe BUTKa BEKTOp MHAYKLIHMHM MarHMTHOTO IOJS TOKA
HallpaBJIeH

TOPU30HTAIILHO BIIPABO —>;

TOPHU30HTAJIBHO BJICBO <—,
BEPTUKAIIBHO BBEPX T,
BCPTHUKAJIbHO BHU3 ~L

VYron nazneHus cBera Ha TOPU30HTAIBHO PACHOJIOKEHHOE
iockoe 3epkano paseH 30°. Kakum Oyzper yron maaeHus
CBETOBOIO JIyya OT HEMOJIBUKHOI'O UCTOYHUKA, €CJIU ITOBEp-
HYTb 3epkaiio Ha 10° Tak, KaKk IOKa3aHO Ha PUCYHKE?

A. 20°% B. 30°; B. 40°;

VYrou najieHusi CBeTa Ha TOPU3OHTAIBHO PACIIOI0KEHHOE TIIOC-
Koe 3epkaiio paseH 30°. Kakum Oyznet yron Mexy najaroium u
OTPaKEHHBIM JIy4yaMH, €CJIM TIOBEPHYTh 3epKajio Ha 10° Tak, Kak
MOKa3aHOo Ha pUCyHKe?

A. 80°% b. 60°% B. 40° I'. 20°.

[TopsiakoBeIi HOMEp anmroMuHMs B Tabinuie MenneneeBa 13, a maccoBoe uyuciao paBHO 27.
CKOJIBKO 3JIEKTPOHOB BPAIIAIOTCSl BOKPYT siipa aToMa alfoOMUHUsA?
A.27; b. 13; B. 40; I'. 14.

B crexnsHHOM TPY6K€ JABUT'AIOTCA DJICKTPOHBI. B CTOPOHY OTKJIOHUTBb UX MOXKCT...
TOJIBKO 3JICKTPUYCCKOC I10JIC

TOJBKO MAariuTHOC I10JIC

TOJILKO COBMECTHOE JICHCTBHE QJICKTPHUYICCKOI'0 1 MArHUTHBIX oJiei

KaK 3JICKTPUYCCKOC, TaK U MArHUTHOC I10JIC

CDOTOS(i)(I)GKT - 3TO SIBJICHHE B3aMMOICHCTBUS CBETA C BCIICCTBOM, ITPHU KOTOPOM IIPOUCXOOUT
BBIPBIBAHUC aTOMOB
BBIPBIBAHUC DJICKTPOHOB
IOTrJIOIMECHNUE aTOMOB
IOTrJIOIMECHNEC NOHOB

[TopsinkoBelil HoMep (ropa B Tabnuie Meneneesa 9, a MaccoBoe ynciio paBHO 19. Ckosbko
3JIEKTPOHOB BpalllaeTcsi BOKPYT siapa aroma ¢propa?
A.19; b. 10; B.9; I'. 28.

Monens aroma Pesepdopaa onucbiBaeT aToM Kax.. .

OJHOPOJIHOE AJIEKTPUUECKH HEUTPAIBHOE TEJIO OYEHb MAJICHBKOTO pa3Mepa

m1ap U3 MPOTOHOB, OKPYKEHHBIN CIIOEM 3JIEKTPOHOB

CILTOITHOM OJHOPOIHBIN MOJIOKUTEIIBHBIN IIAp ¢ BKPAIJICHUSIMU 3JIEKTPOHOB
MOJIOKUTENBHO 3aPSIKEHHOE MaJIoe SIAPO, BOKPYT KOTOPOTO JBHXKYTCS JIEKTPOHBI

Anpo atroma Ar coaepx uT
18 mpotoHOB 1 40 HEUTPOHOB
18 mpoTOHOB 1 22 HEWTpPOHA
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B 40 npotoHoB u 22 HEHWTpOHA
I 40 mpotoHoB U 18 HEUTPOHOB

16 YcraHoBUTE COOTBETCTBHE AMAIA30HA IIKAIBI 3JIEKTPOMArHUTHBIX BOJIH U3 JIEBOTO CTOJIOIA
TaOJIUIIBI C UX CBOMCTBAMHU B IpaBoM ctousbne. OTBeT 3anummuTe B cienyromem suae (Hampu-
mep, Al B2 B3 14)

A HN3TYy4YCHUC (CBOﬁCTBa) 1 HanMCHbIIAA YaCTOTAa BOJIHBI U3 ICPCUUCIICHHBIX
b yIbTPaPHUOIETOBOE 2 obnamaer HawOOJbIIEH MPOHUKAIOUIEH CIIOCOOHOCTHIO
13 NICPCUYNCIICHHBIX
B paXroOBOIHBI 3 HUCHmoNb3yeTcs B MPUOOPaxX HOYHOTO BUICHUS
I PEHTI€HOBCKOE 4  oOecrieumnBaeT 3arap KOXH 4eI0BeKa
Yacts 2. (Pewiume 3adauu)
15. JIBurasich ¢ Ha4aIbHOM CKOPOCTHIO 54 KM/4, aBTOMOOMIB 32 10 ¢ mpomen myTh 155 M. C kakum

YCKOPCHUEM JIBUTAJICA aBTOMOOMIIb U KaKyH CKOPOCTb OH ano6pen B KOHIIC HYTI/I?

18. K ucrounuky toka ¢ 3/IC 9 B u BHyTpeHHuM conpotusieHueM 1,5 Om npucoenvHeHa LElb,
coCTosALIas U3 JIByX NMPOBOAHUKOB MO 20 OM KaXKJbli, COEAMHEHHBIX MEX1y COOOM mapaiielibHo, U
TPETHETO MPOBOJAHHUKA COMPOTUBICHUEM 5 OM, IPUCOEANHEHHOTO M1OCIIEJOBATEIBHO K ABYM IEPBbIM.
YeMy paBHa cuila TOKA B HEpa3BETBJICHHON YaCTH U HANpsOKEHUE HAa KOHLAX Lenu?

19. JIBurasich ¢ Ha4aIBLHON CKOPOCTHIO 36 KM/4, aBToMOOMIIH 32 10 ¢ pomren myTh 105 M. C kakum
YCKOPEHHEM JIBUTAJICSI aBTOMOOMIIb M KaKyI0 CKOPOCTh OH IIPUOOPEIT B KOHIIE MyTH?

20. K ncrounuky toka ¢ 3/1C 12 B u BHyTpeHHuM conpotusieruem 0,5 Om npucoeuHeHa 1ernb,
COCTOsAAIAsE U3 JIBYX MPOBOJHUKOB MO 15 OM KaXIbli, COEAMHEHHBIX MEX1y COOOM mapaiiesbHo, U
TPETHETO MPOBOAHUKA CONpPOTHBIEHHEM 4 OM, IPUCOEAUHEHHOTO M10CIIEJOBATENBHO K ABYM IEPBbIM.
UYemy paBHa cuia TOKa B HEPA3BETBICHHOM YaCTH M HAIIPSDKEHHUE HA KOHIIAX LETH?

OTBeTHI 3aHECTH B TAOIUILY:

Yacts 1:

Ne Bompoca 1123456789 |10/11]12]|13 (14|15 /|16

byksa orBeTa

YacTtb 2:

Ne Bompoca 17 18 19 20

OTtBeT 3a/1a4n
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8. JONOJHUTEJIBHOE OBECIIEYEHUE JUCHUIIJIMHBI
[Tpunoxenue 1. KpaTkuii KOHCIEKT JICKIUOHHOTO 3aHATHS

3akoH BcemupHoro tarorenusi. J{BukeHue TeJ1 1moja AedCTBHEM CHJIbI TAKECTH

[To BTOpOoMy 3aKoHY HbI0TOHA IPUYMHON U3MEHEHUS IBUKEHUS, T. €. IPUUUHON YCKOPEHUS
TN, SIBJISETCS cuiia. B MeXaHWKe paccMaTpPUBAIOTCS CHIIBI PA3IMYHON (U3MUYECKON TPHUPOJIBI.
MHorue MexaHu4eckue sIBICHUS U POLECCHI ONPEAETSIOTCS ACHCTBUEM CUJI TSATOTCHHUS.

3akon Bcemupnozo msazomenusa 0w OTKpHIT Mcaakom HeroToHom B 1682 romy. Eme B
1665 rony 23-netHuid HpI0TOH BBhICKa3ajl MPENOI0KeHUe, 4TO CUIIbL, yaepskuBatomue JIyny Ha ee
opbure, TOH k€ IPUPOIBI, YTO U CHIIBL, 3aCTaBIISAIONINE sI0I0K0 MagaTh Ha 3emuiro. [lo ero rumorese
MeXly BCeMH TelaMu BcereHHON AeCTBYIOT CHITbI IPUTSDKEHUS (TPaBUTALIMOHHBIC CHUIIBI), HAIPaB-
JICHHBIE 110 JUHUH, COeTUHSAIONIEeH eHTphl Macc (puc. 1.10.1).

<l

Pucynok 1.

['paBuTanIMOHHBIE CUJIBI IPUTSIKEHUS MEKY TEJIAMU.

B nocnenyromue roner HeloTOH nbITasIcs HAWTH pU3MUEcKoe 00BSICHEHNE 3aKOHAM JBIIKE-
HUA IUIAHET, OTKPbIThIX acTpoHoMOM Morannom Kemnnepom B Hawane XVII Beka, u gath Koiauye-
CTBEHHOE BBIpaXXEHHE I TPAaBUTALMOHHBIX CHJI. 3Has, KaK JBMKYTCS IaHeTbl, HplIOTOH XxoTen
OIPEAEIINTD, KAKHE CHUJIBl HAa HUX JEMCTBYIOT. Pemenue 3Toi 3anaun u npuseino HploToHA K OTKpHI-
THIO 3aKOHA BCEMUPHOT'O TATOTEHUSI.

Bce Tena nputaruBarorcs Apyr K APYTy € CHIJIOH, NPSAMO NMPONOPLMOHAIBHON UX MaccaMm U
00paTHO NIPONOPIUOHATILHON KBaIpaTy pacCTOSIHUS MEKIy HUMU:

m;m,
F=6"p

Koaddurnment nponoprmonansHoct G OJUHAKOB JJI BCEX Tel B npupojie. Ero HaspiBaroT

2pasumayuOHHOU NOCMOAHHOU
G=6,67-10"1 H-m?/kr? (CH)

I'paBuTalinOHHAs TOCTOsSIHHAS OblIa SKCIEPUMEHTAIBHO HM3MEpPEeHa aHTIMUCKUM (PU3UKOM
I'enpu Kasenaumem B 1798 roxy.

MHorue sBJIeHHs B IPUPOJIE OOBICHAIOTCS AEUCTBUEM CHJI BCEMUPHOTO TATOoTeHUs. [IBrKe-
Hue iadeT B COJIHEYHOM cucTeMe, MICKYCCTBEHHBIX CITyTHUKOB 3€MJIHM, TPAEKTOPUU ToJieTa Oamin-
CTMUYECKUX PAKET, IBUKEHUE TeJ BOJIM3M MOBEPXHOCTH 3e€MIIM — BCE OHM HAaXOAAT OOBsICHEHUE Ha
OCHOBE 3aKOHA BCEMUPHOTI'O TATOTEHUS U 3aKOHOB TUHAMUKH.

Kaxxnpiii npenmet Bo BeeneHHO# BO3IENCTBYET Ha IPYrol IPEAMET, OHU IPUTITUBAIOT APYT
Jpyra. To Ha3bIBAETCS CUJION TSKECTH, WK TpaBuTanueit. Cuiia NpuTsSKEeHUs], WM TpaBUTalus, 3a-
BUCHT OT JIBYX (PaKTOPOB.

Bo-nepBbIX, 3TO 3aBUCUT OT TOTO, CKOJIBKO BEILLIECTBA COAECPKUT O0BEKT, TEJ0, IpeaMeT. YeM
OoJbllle Macca BEIIecTBa Teja, TeM CHIIbHEH rpaBuTanus. Eciau Teno o0nagaer oyeHb HEOOIBIION
Maccoi, ero rpaBuTanus Maina. Hanpumep, macca 3emiin BO MHOTO pa3 Oosibiiie Macchl JIyHbI, T0-
3TOMY 3eMJIsl UMEET OOJIBIIYIO CHITY TsDKECTH, ueM JlyHa.

Bo-BTOpBIX, cHjla TSKECTH 3aBUCUT OT PACCTOSHUS MEXIy Teiaamu. Yem Orke Tena Haxo-
JSTCS APYT K APYTY, TEM CHJIA IPUTsDKEHUs Oonbie. UeM OHM Aaiblle APYT OT Apyra, TeM IpaBUTa-
1[Usl MEHbIIIE.



CoOcTBeHHOE TIpaBUTallMOHHOE MoJsie JIyHBI ompenenser yCKOpeHHe CBOOOJHOIrO maje-
HUS g1 Ha ee oBepxHocTH. Macca Jlynsl B 81 pa3 MeHbIle Macchl 3eMild, a ee paguyc NpuOIn3H-
TEeJIbHO B 3,7 pa3za MeHblIe paguyca 3emin. [IoaToMy yckopeHue g OnpeaesinTcs BhIpaKeHUeM:

M, M, - 3,72 5
9. =G R? = GW =0,17g = 1,661/c

B ycnoBusx Takol cinaboil TpaBUTAIMKM OKa3aJlMCh KOCMOHABTHI, BhIcaauBIinuecs Ha JlyHe.
UYenoBek B TaKUX YCIOBUSX MOXET COBEPIIATh TMTAHTCKUE MPbDKKU. Hampumep, eciu yenoBek B
3eMHBIX YCJIOBHSIX MOMAINPBHITMBAET Ha BBHICOTY 1 M, TO Ha JIyHe OH MOT OBl MOJNIPHITHYTh HA BBICOTY
Oonee 6 M.

A ceityac laBaiiTe MOCMOTPHUM Ha YEJIOBEUECKOE CYIeCTBOBaHME Ha 3emiie. Y 3eMiu Macca
OoJibllie, YeM y 4YeJIOBEKa, MOATOMY CHJIa TSKECTH yiepkKuBaeT ero Ha 3emuie. Ho 3emist Bo3xeii-
CTBYET TaK, KaK OyJITO BCsI € MaTepHsi, BCE €€ BEIeCTBO HaxouaTcs B rieHTpe. [ToaTomy cuna Tsxke-
CTH B JIIOOOM MeCTe 3eMJIH JJOJIKHA PACCUNTHIBATHCSA C YUETOM PACCTOSIHUS JI0 €€ IIEHTpA.

Cuia TsbkecTH Ha moOepekbe MOpst O0JIbIIE, YeM Ha BEPIIMHE TOPhl. A ceiivac mpecTaBbTe
YEJIOBEKa, YAIUBIIETOCS C TOBEPXHOCTH 3eMJIM Ha JlajeKoe paccTosinue. Tam cuiia 3eMHOTO TIPUTSI-
JKeHus OyJeT MHOTO cliadee.

Korga yenoBek HaXOaUTCS B KOCMOCE, OH COBCEM MCYE3aET M3 TOJI 36MHOTO MPUTSKEHUSI.
['paBuTamus 3eMau coBceM HE JEHCTBYET Ha HETro (HO OHA €CTh, TOJIbKO OYEHB ciadas n3-3a 001b-
Ioro pacctosiuus ot 3emiin). OH HAXOAUTCS B COCTOSTHUM HeBecOMOCTH. [loaTOMy pakeTsl, KOCMHU-
Yyeckue Kopabiii, KOCMOHABTHI MOTYT CBOOOJIHO JIETaTh B OTKPHITOM IPOCTPAHCTBE.

OnHuM U3 NPOSIBICHUH CHUITBI BCEMUPHOTO TATOTCHUS SIBIISIETCS CULA MAHCECTU.

Cuna majxcecmu — TPaBUTALIMOHHAS CUJIA, AEHCTBYIOLIAs HA TEJIO.

Tax npuHATO Ha3bIBaTh CUILy MPUTSHKEHUS TN K 3emiie BOJIM3H ee nmoBepxHocTu. Ecou M —
Macca 3emit, R — ee paguyc, m — Macca JaHHOTO TeJla, TO CUJjla TSHKECTH paBHA

M
F=Gm=mg

R2
IJie g — YCKopeHue c60000H020 nadeHus y TOBEPXHOCTH 3eMIIN:
F M
g 3eMJIU
g= =G = 9,8/,
m 3eMJIn

Yckopenue c60600n020 nadenus — yckopenue, npuodperaeMoe TeJIOM 1o JIeiicTBUEM Ipa-
BUTAIIMOHHOM CHJIBI BOJIM3U MTOBEPXHOCTH HEOECHBIX Tel (IIJIAaHET, 3BE3]).

Cuna TspKecTH HampaBiieHa K HeHTpY 3eMiu. B oTcyTcTBHE APYTrUX CUll TeNO CBOOOHO Ma-
JaeT Ha 3eMJTI0 C YCKOPEHUEM CBOOOJIHOTO TaICHUSI.

Cpennee 3HaYeHHE YCKOPEHHUs CBOOOJIHOTO Ma/IeHUs JJIs PA3IUYHBIX TOYEK MOBEPXHOCTH
3emnu pasro 9,81 m/c?.

[Ipu yaaneHuu OT MOBEPXHOCTH 3eMJIH CHUJIa 3€MHOTO TATOTEHUS U YCKOPEHHE CBOOOTHOTO
MaJIeHUsT N3MEHSIOTCSI 00OpaTHO MPONOPIIMOHATBHO KBaIpaTy PacCTOSIHUS # 10 IieHTpa 3emiu. Puc. 1.
WLTIOCTPUPYET U3MEHEHHUE CHITBI TATOTEHUS, ICUCTBYIONIEH Ha KOCMOHABTa B KOCMHUYECKOM Kopabiie
IIPH €70 yIaJE€HUN OT 3eMIIH.
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H3zmenenue cunvl msacomenus, oeticmayroujeli Ha KOCMOHA8mMa npu yoaienuu om 3emuu

Wtak, I'paBurtanus (IpUTSKEHUE, BCEMUPHOE TATOTEHHUE, TArOTE¢HNUE) (OT Jat. gravitas —
«TSHKECTh») —ATO OJHA W3 (YHIAMEHTAIBHBIX CHJI TIPUPOJBI, CaMOe cllaboe B3aMMOJICHCTBHE H3
HuX. OnpenensieTcs B3aUMHBIM IPUTSHKEHUEM MEXKAY ABYMsI aToMaMH (WJIM TpyHIamMH aTOMOB).
Ecnu BBI ONI0KUTE ABa MSYMKA Ha CTOJ, MEXIY HUMHU OyIeT NPUTSHKEHHUE, HO KpaiiHe ciaboe. Ecnu
MSYMKH BBIPACTYT JI0 Pa3MEpOB 3eMIIM, COOTBETCTBEHHO, CHUJIa BO3PACTET MHOTOKPAaTHO U CTaHET
olyTUMOH. I'paBuTanueii 001a1a0T, KaKk MpaBUio, KPYMHbIE 00bEKTHI, 00pa3yolne rpaBUTaI[MIOH-
Hoe moJje. biaronaps emy, Mbl MOKeM XOAMTH MO 3emiie, a caMma IJIaHeTa yJIep:KUBaeT aTMocdepy.
Ha Jlyne rpaButanms ciabasi, mo3ToMy atMocdepy HHYETro He AepXUT. M3yueHue rpaBuTanuu, B
CUIIy CJ1a00CTH ee MpOosBIeHUs (TOJIFKO B MaKpoMaciiTadax), IpOXOoauT KpaliHe cinoxHo. EcTh MHe-
HUE, YTO KBAaHTOBAsl TEOPHS IPAaBUTALINN TIOMOXKET OOBEAMHNTH BOSAMHO BCE, YTO MBI 3HaeM O (yH-
JaMEHTAJIbHBIX CHJIaX U MaTepuu Bo BeeaeHHOM.

9. OBYYEHHUE CTYJAEHTOB-UHBAJIMJIOB U CTYJAEHTOB C OI'PAHUYEH-
HBIMU BO3MOKHOCTAMMU 3IO0POBbs

[Topsok 00yueHs: UHBAJIUAOB U CTY/I€HTOB C OTPaHUYEHHBIMUA BO3MOKHOCTSIMU OTPEJIEIIEH
«ITonoxxennem Ky6I'Y 00 oOyueHHM CTy/€HTOB-MHBAJIUAOB U CTYACHTOB C OIPaHUYEHHBIMH BO3-
MO>KHOCTSIMH 3710POBBS».

Jlig U1 ¢ orpaHUYeHHBIMU BO3MOKHOCTSIMH 3/10POBbsI IIPETYCMOTPEHBI 00pa30BaTEIIbHbBIE
TEXHOJIOTHH, YUUTHIBAIOIINE OCOOEHHOCTU U COCTOSIHUE 3/10POBbs TAaKUX JIULI.
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PELEH3US
Ha pa0odylo nporpamMmy no JucuuminHe «PH3HKa»
54.02.01 Quzaiin (mo orpacasm)

PaGouas nporpamma no nucuuruinHe «@u3mnka» IUIs CTYAEHTOB (aKyJbTeTa
MHCIIO ®I'bOY BO «Ky6I'Y» cocraBieHa B COOTBETCTBHH C IPHUMEPHOMN IIPOrpaM-
moii UPIIO, pexomennoBanHoe PenepanbHoe rocyapcTBEHHOE GIOIKETHOE 06pa3o-
BaTEJIbHOE YYPEKIECHHE JOMOJHHUTENBHOrO MpodeccroHanbsHOro obpazoBanus «MH-
CTHUTYT pasBUTHA NMpodeccrHoHaabHoro obpasosanmsa» (PI'BOY IO «HPIIO») Ha
6aze 0CHOBHOIO 00IIEro 06pa30BaHsI C MOJIyIeHHEM CPEIHETO 06I1Iero 06pa3oBaHusl.
IIporpamma cocTaBiieHa B [TOJJHOM COOTBETCTBHH C TPeOOBAaHUSAMH YUe€OHOI0 ILIaHA 110
crienranbHOCTH 54.02.01 Juzaitn (mo otpacisam).
B paccmarpuBaemyro PIIJ] BkiroyeHs! clie AyIOIIHe 3JIEMEHTBI:
Ob6nacTs MpUMeHEeHHs TPOTPAMMEL.
Mecto aucuumniugsl B crpykrype ITTICC3.
[lenu u 3amaum TUCHUILIAHEI « Du3ukay.
Conepxanue IMCIHUILIMHBL « @uU3uKa» CTPYKTYPHUPOBAHO 110 BUAAM Y4eOHBIX
3aHATUHN C yKa3aHHeM UX 00BEMOB.
) PacueT BpeMeHH B IporpaMMe COOTBETCTBYET 00bEMY YacOB, OTBEAEHHOMY Ha
U3y4YeHHUE JUCLUIUIMHEI 10 yueOHOMY IUIaHy.
6. ITpencrasneH TeMaTHYeCKUH ITaH JEKUMH U NPaKTHYECKUX (CEMHHAPCKHX)
3aHSATUH.
7, VYkazaHo y4yeOHO-MeTonudeckoe obecriedeHne AUCIUILUIMHBI, B TOM YHCIE: -
IIepeYeHb OCHOBHOM M [OMNOJHMTENIBHOH JIMTEpaTypHl, JIEKTPOHHBIX PECYPCOB -
METOAUYECKHE DPEKOMEHJAlMKU (MaTepHaibl) MPeroAaBaTelllo; METOAUYECKHE
pEeKOMEHJAINH CTyJEHTaM.
8. VkazaHbl QOpMBI TEKYLIEro, IPOMEXYTOYHOTO X HTOTOBOTO KOHTPOJIA.
9. B mnpwioxkeHuu K mnporpaMMe INpUBEAEHBl (OHABI OLEHOYHBIX CPEICTB
(®OC): Bompockl HJsI CaMOKOHTPOJSI M HPOBEPKH KadecTBa 3HAHWM CTYIEHTOB;
METOJMYECKHE DPEKOMEHJALMH II0 IPOBEJAECHUIO JICKIHOHHBIX, NPAaKTUYECKUX H
CaMOCTOSITEJIHBIX 3aHATHH.

HenocraTtku He BBISBIEHEI.

Pl S

PITA «@usuxa» Moxer OBITh peKOMEHI0BaHa I HUCIIOIB30BaHUs B 00pa3o-

BatenbHOM nporecce MTHCITO ®I'BOY BO «Ky6I'Y».

PenenseHr:

HonenT xadenprsr OnrosnekTpoHukd «Kyol Yy,

KaHIuOaT pU3UKO-MaTeMaTHYECKUX HAYK, JOLIEHT 0% A.C. JleBueHKO

1208 2225




PEINNEH3U S
Ha pabo4yo nporpaMmy no Aucuumine «®uzuka»
54.02.01 JIn3aiin (o oTpacism)

PaGouasi nporpamma no pucrumune «OU3uKa» IS CTYIEHTOB (aKyibTeTa
MHCIIO ®I'bBOY BO «Ky6I'Y» cocTaBiieHa B COOTBETCTBUM C IPHMEPHOI IIporpam-
Mot UPTIO, pexomMennoBanHoe PenepanbHbIM IoCy1apCTBEHHBIM ABTOHOMHBIM y4pe-
xneHueM «MHeTATyTa passuTHA MpodeccHoHaIbHOTO 06pasoBarus» (GIBOY IO
«MIPTIO») Ha Ga3e 0CHOBHOTO 00111ero 06pa3oBaHus ¢ MONYYEHHEM CPETHEro 06IIero
obpasoBanus. [IporpaMMa cocTaBlieHa B IIONHOM COOTBETCTBUH C TpeGOBAHUSIMM
y4eOHOro IUIaHa 1o crenuanbHocTd 54.02.01 Jusaiiu (1o OTPACIISIM).

Paboyas nporpamma npezmonaraeT pacupeneieHie TeM H H3ydeHue MaTepH-
ana mo pasjenaM. I'paMOTHO CTpyKTypHpoBaHa, M OXBaThIBAaeT BCE aKTyalbHbIE
HaIpaBJICHHs 10 JUCLUIUIMHE Ha CETOMHAIIHUN JEHb.

Bce paspensl pabodei mporpaMMBI B [OJIHOM Mepe OTBEYAIOT TPEOGOBAHMAM K
Pe3yIbTaTaM OCBOCHHS y4eOHOH JUCLUMIUIMHEI B COOTBETCTBUM ¢ NPUMEPHOH Mpo-
rpammoii IPTIO, pekomennoBanHoe DenepalbHbIM roCyJapCTBEHHBIM aBTOHOMHEIM
ydpexenueM «MHCTUTYTa pasBuTHs MpodeccroHanbHOro o6paszopanus» (PIBOY
ATIO «MAPTIO»). Kasapiit pasnen mporpaMMbl pacKphiBaeT paccMaTpHBaeMBIE BO-
TIPOCHI B JIOTHIECKOH TOCIIeJ0BATENLHOCTH, ONPEENSIeMO 3aKOHOMEPHOCTAMH 06Y-
YEHUS CTYIEHTOB.

JU1s 3aKpeIieHns TEOPeTHIECKUX 3HaHMM, (POPMUPOBAHNSA YMEHHH U HABLIKOB
CTYZI€HTOB IIPeyCMAaTPUBAIOTCH KaK ayJAUTOPHBIE, TAK U CAMOCTOSTENIbHbIE 3aHATHSI.
KonuyectBo aynuTopHBIX 3aHATHH M BHeayaUTOpHOH paboTH CTYLEHTOB COOTBET-
CTBYeT TpeOOBaHUAM yueOHOr0 IIaHa.

KoHTposb 1 OLieHKa pe3yTbTaTOB OCBOEHHS y4e6HOM TUCIIUILIMHEL OCYIIECTB-
JIAIOTCS B CTPOTOM COOTBETCTBHH C TpeOOBaHMAMH y4eOHOIO IIaHa IO JUCIHILIMHE.
PaszpaboranHbie u mpeanaraeMeie B mporpaMmme GOPMEI, ¥ METOMBI, IO3BOJISIOT B T10JI-
HOHM Mepe OCYIIECTBNIATh KOHTPOIb M OLEHKY Pe3yibTaToB 00yueHHs (OCBOEHHBIX
HaBBIKOB U YMEHMH, YCBOCHHBIX 3HAHUH).

ITepeyeHb pekoMeHIyeMbIX y4eOHBIX H3iaHuUii, UHTEpHET-pecypcoB, OCHOB-
HOH JIMTEPaTypbI BKIIOYAET aKTyalbHbIE HCTOYHUKH, K KOTOPEIM y CTYIEHTOB HMEETCS
CBOOOIHBIH OCTYIIL.

HanHast paboyas nporpaMmma MOKeT ObITh PEKOMEHIOBAHA ISl U3YUESHHS JIUC-

nUIMHEL «Pu3nkay» Ha dakynsTeTe MHCIT «Ky6I'Y».
S - . 7y e
{yé’xz{zf' weerpr A9,
ML o _YAOCTOBEPSI
WANUK Omoena
Ipoe compy; 06
Penenzenr: Y orer b Pycer
JloneHT Kadenpsl A7 v T OF 2045 .

TemnosnepreTuxu u
Tennorexuuku «KyoI' TY »,

KaHIHaT TEXHUYECKHUX HayK H.I. Axgpeiiko




