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1. OCHOBAHUSA AN BBEAEHUSA YYEBHOW AUCLIMMNWHDI, EE CTATYC

1.1 OcHoBaHuA ANA BBeAEHUA QUCLUNIINHBbI B y4eOHbIN NnaH:

- ®epepanbHbll  rocyaapCTBEHHbIN  obpasoBaTenbHbI  CTaHOapT Bbicwero obpasoBaHus —
bakanaspuvaT no HanpasneHuio noarotoskm 35.03.04 ArpoHomus, YyTBEPXKAEHHLIN NpukazoMm MuHucTepcTea
obpasoBaHusa 1 Haykm OT 26.07.2017 r. Ne699;

- OCHOBHasa npodeccrmoHanbHas obpasoBaTenbHas nporpamMMa noaroToBku ©Gakanaspa, no
HanpaBneHuto  35.03.04 ArpoHOmMMs, HanpaBneHHOCTb  (Mpodunb) «Cenekumss ©  reHeTuka
CeNbCKOXO3ANCTBEHHbIX KYNbTYPY.

1.2 CtaTtyc AMcuMnnuHbl B y4eGHOM nnaHe:
- OTHOCUTCH K _obsasaTenbHon  yacTtu 6noka 1 «OucuunnuHbl» OMOTT.
- AIBNSIETCS AUCLMNNVHON 06si3aTeNbHOM ANs U3ydeHust™.

1.3 B pabouyto nporpamMmy AUCUMNIUHBI B YCTAaHOBMEHHOM MOpPsSigke MOryT ObiTb BHECEHbI
M3MEHEHN W [OMONHEHWs, OCYLEeCTBNAeMble B pamKax MNNaHOBOIO €XErogHoro W CUTyaTMBHOTO
COBEepLUEHCTBOBAHMS, KOTOpble OTpaxatoTcs B N. 9 paboyen nporpaMmmbl.

2. ULENEBASA HAMPABJIEHHOCTb U NIMAHUPYEMbIE PE3YJIbTATbl OBYYEHUA NO AUCLUMITUHE.
JIOTMYECKUE U COOEPXATEJNIbHO-METOOUYECKUE B3AUMOCBA3U ANCLUUMNIINHDbI
C APyrumMmm aucumniimnHAMU U NPAKTUKAMMN B COCTABE Oron

2.1 Mpouecc M3yvyeHUs AUCUMNIUHBI B LIENIOM HanpaeneH Ha noAroToBKY obydarollerocsi kK
peleHnto 3apgay npodeccuoHanbHO AeATENbHOCTU Creaylowmnx TUMOB: CEePBUCHO-3KCMIyaTaLUMOHHON,
PacYETHO-MPOEKTHOW,  MPOW3BOACTBEHHO-TEXHOMOIMYECKOW  ,  MPEAYyCMOTPEHHbIX  dhefeparnbHbiM
rocyaapcTBeHHbIM obpa3oBaTenbHbIM CTaH4apTOM Bbiclero obpasoBaHusa (PrOC BO) no HanpaBneHuto
noarotoBku, a Takke OMNOIM BO yHMBepcuteTa, B paMmkax KOTOPOW npenoaaéTtcs AaHHas AMCLMMNnHAE.

Uenb acumnnuHbl: yrnydneHme MMeKLLNXCS NpeacTaBneHui U NonyYeHne HOBbIX 3HAHWUA U YMEHWUN B
obnactn  dusnkn, dopMmpoBaHMe Y 0byYyaroLLUMXCHA  NOMMYEcKoro, ecTeCTBEHHOHAYYHOro  MbILUNEeHUs,
NPUOOpPETEHNE U pasBUTME HaBLIKOB NMabOpPaTOPHOro SKCNEPUMEHTa, CNOCOOCTBYIOLLUMX PELLUEHUI0 YaCTHbIX
npodnem dusnK1 B npoLiecce AanbHenlero npodeccuoHansHoro o0y4eHusl, a Takke AN peleHnst Hay4YHbIX U
NPOU3BOACTBEHHbIX 3a4a4 B byayLien npodeccnoHanbHON AesaTenbHOCTH.

2.2 MNepeyeHb KomneTeHuun opmupyemMbix B pe3ynbTaTe OCBOEHUS Yy4yeOHOM
AUNCLMUNINVUHbIL:

B pesynbtate o0CBOEHWS AucuMNnvHblI  Obyyalowmncsa dormkeH obnagate  cnegylowmmm
KOMMeTeHUUAMU:

KomneTeHuum, .
Koa un KoMnoHeHTbI KoMneTeHUun,
B hopMupoBaHumn N
- HaMMeHoBaHue dopmMupyeMble B paMmKkax JaHHOW ANCUUNINHDI
KOTOpPbIX 3agencTBOBaHa 9
MHAOUKaTopa (kak oxungaemblin pesynbTaT ee OCBOEHMS)
ancumnivHa -
OOCTUXEeHUN
3HaTb 1 ymeTb Aenatb BNageTb HaBblkamu
Koq HanMeHoBaHue KOMNeTeHLun ”
noHMMaTb (oencrtBoBaTb) (MMeTb HaBblKK)
1 2 3 4
YHueepcasibHble KOMIIemeHyuu
O6wenpodceccnoHanbHbie KOMNETEHLUU
OlNK-1 | CnocobeH pewaTtb | UO-1onk.1 — | dyHOaMeHTanb | Ucrnonb3oBaTb npoBeaeHns

TMNoBble  3ajauu | [leMoHCTpupyeT | Hble  pasgensl | dusnyeckune dunsnyeckux
npogeccnoHasnbHO | 3HaHue u13MKKM, B T.Y. | 3aKOHBbI ansa | uamepeHui
N OeATenbHOCTU | OCHOBHbIX dumsmnyeckme oBnageHus
Ha OCHOBE 3HaHWI | 3aKOHOB OCHOBbI OCHOBaMMu Teopun
OCHOBHBbIX 3aKOHOB | MaTeMaTUYecKn | MexaHuKu, " NPaKTUKn
MaTeMaTUYEeCKUX U | X, MOSEKYNSAPHYI0 | arpoOHOMUMK
€CTEeCTBEHHbIX €CTEeCTBEeHHOHa | U3nKYy "
Hayk C | Y4HbIX ® 06- | TepMmoanHaMmUK
npUMeHeHneMm LenpodeccnoH | v,
WH(POPMALIMOHHO- | anbHbIX 3MNeKTpU4eCcTBO
KOMMYHMKALWOHHbI | AUCLIMNIIVH, M MarHeTu3m,

'B cryqae ecnu ducyunnuHa siensiemcess OucyuriiuHol o ebibopy obyyaroweeocs, mo nuwemcs cnedyrouult mekcm:
- omHocumcs K OucyurniiuHam ro ebibopy;
- Aensiemcsi obs13ameribHoU Orisi U3y4eHusi, ecriu 8blbpaHa 0bydarowumcs.
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X TEXHOMOTUIA;

HeobxoanUMbIX ONTUKY,

Ons  pelleHus | aTOMHYI0

TMMNOBBIX 3aday | SOepHyHo

B obnactn | usnky

arpoHoMun

MO-20nk-1 — | MNMpasuna BbinonHATb BbinonHeHus
Wcnonbayet BbINOMHEHNS anrebpavyeckune anrebpaunyeckux
3HaHWSA pasnnyHbIX npeobpasoBaHus, | npeobpa3oBaHuW,
OCHOBHBbIX MaTeMaTuM4ecK | pelleHue peLleHNs Pas3nnYHbIX
3aKoHOB Ma- | Ux onepauun pasnnyHbIX YpaBHEHUA U T.N.

TemMaTUYeCcKmX U
€CTECTBEHHbIX
Hayk ans
peLleHns
CTaHOapTHbIX
3agay B
arpoHoOMUK

YpPaBHEHWUA. 1 T.M.




2.3 OnucaHue nokasarenen, Kpurte

MeB M LIKas OLueHUBaHUA B paMKax AUCLUNNUHLI (3K3aMeH, aud3aydeT)

YPOBHU CHOPMUPOBAHHOCTU KOMMETEHLMIN

KOMMNeTeHUnA He

MUHUManbHbIN cpeaHui BbICOKWI
ccopmmnpoBaHa
OueHkn chopMMpPOBaHHOCTU KOMMETEHUU
2 3 4 5
OueHka OueHka OuyeHka «xopowo» OueHka «omnu4yHo»
«Hey008/1emeopumessHoO» «y0oe/1emeopumesnbHo»
MokasaTternb Xapakrepuctuka chopMMPOBAHHOCTY KOMMNETEHLMN ®opmbi 1
WHaekc u " Ko " OLEeHNBaHNS — KomneTeHuus B nonHom CbopmMmpoBaHHOCTbL CbopmmpoBaHHOCTb CbopmmpoBaHHOCTb cpencTea
HasBaHue ankaropa HAVKaTOPbI 3HaHus, ymerus, | MEpe He ChopMMpoBaHa. KOMMeTeHLMM KOMMETEHLMM B LiENOM KOMMeTEHLMN NOSTHOCTbIO KOHTPONS
KomneTeHLun | HOCTVXEHUN KomneTeHLmmn HaBbIKUA VIMetoLmXCst 3HaHWIA, COOTBETCTBYET cooTBeTCTBYET COOTBETCTBYET hopMMpoBaHMS
KomneTeHLmm (BnageHus) YMEHWIA 1 HaBbIKOB MUHUMAanbHbLIM TpeGoBaHMAM. Tpe6oBaHusaM. KOMMETeHLMIA
HefoCTaToOuHO ANns TpeboBaHUAM. MmetoLumxcsa 3HaHWi, MmetoLumxcsa 3HaHUiA,
peLueHns NPakTUYecKnx Mmetomxcs 3HaHui, YMEHWI, HaBbIKOB 1 YMEHWI, HaBbIKOB U
(npodbeccunonanbHbIX) 3apad YMEHWIN, HaBbIKOB B MOTVBALMK B LLENIOM MOTMBALIMU B NOMHOMN
LienomM 4OCTaToYHO ANS | AOCTaTO4HO ANS peLueHus Mepe J0CTaTo4HO ANA
peLleHns NpaKkTUYeCcKnX CTaHAApTHbIX PELUEHNS CITOXHbIX
(npodbeccuoHanbHbIX) NPaKTUYECKNX NPaKTUYECKNX
3agad (npodbeccuoHarnbHbIX) (npodbeccuoHarnbHbIX)
3agav 3agad
Kputepum oueHnBanus
MonHoTa 3HaHun 3HaeT He 3HaeT | [loBepXHOCTHO 3HaeT CyLHOCTb B coseplueHcTBe 3HaeT
dyHAaMeHTanbH dyHAaMeHTanbHbIe OpViEHTUpYeTCS B dyHAAMEHTanbHbIX CYLLHOCTb
ble pasgenbl | pasgenbl U3NKU: MexaHuky, | yHAaMeHTanbHbIX pasaenos U3NKu: byHAaMeHTanbHbIX
dun3nkn, B T.M. | MONEKynspHylo u3nKy W | pasgenax guanku: MeXaHWKK1, MONeKynApHOA | pa3aenos U3NKK:
dusnyeckne TePMOANHAMUKY, MexaHuke, DU3NKN 1 MEXaHUKMN, MONeKynsapHon
OCHOBBI 3MeKTPU4ecTBO N | MonekynsipHon duanke TepMoaVHaMuKK, hr3NKN 1
MexaHuKm, MarHeTusm, ONTWKY, | 1 TepMoanMHaMuKe, anekTpuyecTsa un TepMoaHaMuKK,
MOMEKYNAPHYHO aTOMHyto usmnKy 3MEeKTpUYECTBE U MarHeTuama, onTuKu, 3MeKTpu4ecTBa un
puramky " MarHeTusme, onTuKke, aTOMHOWN PM3NKN Ha MarHeTuama, onTukm,
TEPMOANHAMUKY, aToOMHOW hnsmke cpegHeM ypoBHe aTOMHOWN PU3NKK
3MEKTPUYECTBO 1 Tekyumii
MarHeTuam, 6e>KHb||’?1
OMTWKY, aTOMHYIO %HTponb
" A0epHyo ’
OrK-1 MO-1lonka TecTupoBaHue,
— uanky BbINOSHEHNE
Hanuuve ymeHuin Ymeet He ymeer wucnonb3oBaTb | MMOBEPXHOCTHO 3HAKOM C | YMeeT peluaTb TUNOBblE YmeerT peliaTb TUNOBbIE MHAVBATYaNLHE
MCronb3oBaTb dusnyeckne 3akoHbl ANSA | UCMOMb3OBaHWEM 3ajaum c 3a4a4n 1Cronb3oBaHNeM X 3a7aHWiA
dmsnueckme oBnageHvs OCHOBaMu | hM3NYECKMNX 3aKOHOB 1cnonb3oBaHNeM 3HaHWN 3HaHUA PU3NKM Ha
3aKOHbI ansa | Teopum " npakTuk1 | Ans oBnageHus h13MKKM Ha cpegHeM BbICOKOM YpOBHE
oBrafeHus arpoHoMumn OCHOBamMu Teopun 1 YypOBHEe
OCHOBaMu Teopum NpaKTUKN arpoOHOMMUK
" npaKkTuKu
arpoHoOMuK
Hanuyve HaBbIkoB Bnageet He BnageeT HaBblkamu Bnapgeet HaBblkaMu Bnapgeet HaBblkaMu Bnapgeet HaBblkaMu
(BnageHue onbITOM) | HaBblkamu npoBeaeHns PU3NYECKmX npoBeaeHns npoBeaeHns hU3NYECKNX npoBeaeHns U3NYECKNX
npoBefeHns N3MepeHnin HU3NYECKNX UBMEPEHUIA | U3MEPEHUI Ha CpedHeM N3MEpPEeHUI Ha BbICOKOM
hranyeckmx Ha HU3KOM YpOBHEe ypOBHe ypOBHe
N3MepeHun




I/u:||'20I'IK—1

MonHoTa 3HaHun

3HaeT npasuna
BbINOSHEHNS

He 3HaeT npaBuna
BbIMNOMHEHUS Pa3NnYHbIX

[oBepxHOCTHO 3HaeT
npasuna BbINOMHEHNS

3HaeT npasuna
BbINOMHEHUS Pa3NUYHbIX

3HaeT npasuna
BbINOMHEHUS Pa3NUYHbIX

pasnmnyHbIX MaTeMaTU4eckmx onepawui pasnmyHbIX MaTeMaTU4ecKmx MaTeMaTU4ecKmx
MaTeMaTU4eCcKnx MaTeMaTU4eCcKmx onepauui Ha cpegHeM onepauuii Ha BbICOKOM
onepauun onepauun YpPOBHE YpPOBHE

Hanuuue ymenui Ymeet He ymeeTt BbINONHATL | YMeeT BbIMNOMHATL | YMmeeT BbINOMHATE | YMmeeT BbIMOMHATb
BbINOMHATb anrebpaunyeckve anrebpanyeckue anrebpanyeckue anrebpanyeckue
anrebpanyeckme npeobpa3oBaHuns, pelleHne | npeobpasoBaHus, npeobpasoBaHus, npeobpasoBaHus,
npeobpa3oBaHns, | pPasnuYHbIX YPaBHEHUA. W | peLueHve pasnuuHbIX | pelueHune pasnnyHbIX | pelueHue pasnnyHbIX
pelueHune T.N. YPaBHEHWN.M  T.N  Ha | ypaBHEHWUA.N T.Nn Ha | ypaBHEHWN.N T.Nn Ha
pasnmnyHbIX HM3KOM YpOBHE. cpedHeM ypoBHe. BbICOKOM YPOBHE.
YPaBHEHWN. U T.N.

Hanuuyve HaBbIkOB Bnageet He Brageetr HaBblkamu | Bnageet HaBblkamn | Bnapgeet HaBblkamn | Bnapgeet HaBblKamu

(BnageHue onbITOM) | HaBblkamu BbINOSHEHMS BbINOSTHEHMWS BbINOSHEHWS BbINOSHEHMWS
BbINOSTHEHMWS anrebpanyecknx anrebpanyeckmx anrebpanyeckmx anrebpanyeckmx
anrebpanyeckmx npeobpa3oBaHni, peLleHnsi | npeobpasoBaHui, npeobpasoBaHun, npeobpasoBaHun,
npeobpa3oBaHvii, | pPasnuYHbIX YpPaBHEHWA W | peLueHus] pasnnyHbIX | peLueHus pasnnyHbIX | peLueHus pasnmnyHbIX
peLleHus T.M. YpaBHEHWA W T.N. Ha | ypaBHEHWA W T.N. Ha | ypaBHEHUA U T.N. Ha
pasnu4HbIX HU3KOM YpOBHE cpegHeM ypoBHe BbICOKOM YPOBHE

YPaBHEHWUN W T.N.

TekyLwun,
pybexHbIn
KOHTPO~b,
TECTMpOBaHUe,
BbINOSTHEHME
MHAMBUAYanNbHbI
X 3agaHun




2.4 Ilornyeckue u cogepxaTtenbHble B3aUMOCBA3N QUCLUMIIVUHDBI C
ApYyrMmMu aucuunivHamMm v npaktukamm B coctase OO

OVcumMnnuHbl, NPaKTUKK*, Ha KOTOpble oNMpaeTcs codepkaHue
AaHHOW ANCLUUNNNHBI

MepeyeHb TpeboBaHMiA,

CHOPMMPOBAHHBIX B XO4€ U3Y4eHWs

VHOekc n HanveHoBaHue
OUCLMNAWH, NPaKTUK, Ans

MHaekc n HanmeHoBaHme
OUCLMNNWH, NPaKTUK, C
KOTOPbIMW AaHHas

VIHOEKG 1 DELLECTBYIOLLIX KOTOpPbIX coaepxaHne AucuMnnuHa
A pea yiot JaHHOWM AUCLMNIIHDI ocBavBaeTcs
HanMeHoBaHue (B MOgANbLHOCTK «3HATb U -
BbICTYNaeT OCHOBOWA napannenbHo B xoae
MOHUMaTby, «yMeTb OenaTby,
ofHOro cemecTpa
«BrnafeTb HaBblkaMu»)
Kypc cpeaHeii 3HaTb: B1.0.24 B51.0.08Xnmus
06Leobpa3oBaTenbHON | —  OCHOBHbIE 3aKOHbI U NOHATUS ArpomeTeoponorus 61.0.09 Boicwas
LUKOrbI MO huanku; 61.0.25 MeToauka mMaTemaTuka
%J%M&QSH?XN% a | OCHOBHbIE pacHeTHbIe OMbITHOrO Aena 61.0.11
h ’ pa, popmybI; 51.B.04 Mexanu3aums | VIHopMaLMOHHble
«l'eomeTpusi», —  MporpaMmmHoe obecneyeHne
pacTteHneBoacCTBa TexHonormm
«|/|ch0pMaTV|Ka». KOMnbloTepa Ha 51 B 05 X AHEHME 1
MoSb30BaTENbCKOM YPOBHE. o P
yMeTb: nepepabotka
—  MPOU3BOAUTL BbIMUCMEHMS U npoaykumn
pacyeTbl C UCMONb30BaHUEM pacreHnesoncTea

OCHOBHbIX 3aKOHOB (OU3MKN;

—  MoaenupoBatb duanyeckune
ABMEHNS N CUTYaLMOHHbIE
3agayu;

—  MPUMEHSATb MaTeMaTU4eCcKui
annapaT ans peleHus
dusnyecknx sagay;

—  MpOU3BOAMUTL BbIYUCIEHMS U
MozenupoBaTb unsnyeckme
NPOLIECCHI C MCNONb30BaHNEM
nepcoHanbHOro KoMnboTEPA.

BnageTtb HaBblkamMu:

—  pelueHus 3agad no pusuke;

—  MOCTPOEHMUS PUCYHKOB,
rpadvkoB, gnarpamm;

—  YTEeHUS OCHOBHOW "
OOMONMHUTENBHOWM NUTEpaTypbl
no dwmsuke.

* - NS HEKOTOPbIX AUCLUMIMH NEepPBOro roga obyyeHus LenecoobpasHo ykasaTb Ha B3aMMOCBS3b C MPEALLECTBYOLLEN NOArOTOBKOM
obyvaloLmxcs B CTapLUen LLKone

2.5 ®opMbl METOAUYECKUX B3aUMOCBA3eN AUCLUNNUHDBI C APYTMMU AUCLUUNIIMHAMU U
npaktukamm B coctase OMNOI

B pamMkax metogmdeckon paboTbl NPUMEHSOTCA criegyrowme hopMbl METOANYECKUX B3aUMOCBSI3EN:

— Y4YET copepkaHusi NpealecTBYLWUX OAUCUUMNMH Npu dopMUpoBaHMK paboyelrt nporpaMmbl
nocnegyoLwen AUCUNNINHLI,

— cornacoBaHue paboyel nporpaMMbl NPeALIEeCTBYOLWEN AUCUUMVHBI BeOyLMM NpenogaBaTtenem
nocneayoLwen AUCUUNINHBI;

— COBMECTHOe OOCyxaeHue BefyMMU npenofaBaTensMy MpealecTByOWEen 1 nocnenyowen
OVCUMNIWH pe3ynbTaToB BXOAHOro TECTUPOBaHUS NO NOCMeAyoLen ANCLUMNINHE;

— y4yacTue Bepyllero npenogasaTensi nocreayowen gMCcUMninHbl B npoueaype npuéma sadeTa ¢
OLIeHKOW/3K3aMeHa Mo npeablayLien.

2.6 CouunanbHO-BOCNUTATESNbHbIA KOMAOHEHT AUCLIMMNSIUHbI

B ycrnoBusix co3gaHHOW BY30OM COLUMOKYMbTYPHOW cpedbl B pe3ynbrtate U3ydeHus ANCLMMINHDBI:
opMMPYOTCS MUPOBO33PEHME W LEHHOCTHbIE OpUEHTauMM OOY4YaKLUXCS; MHTENNEeKTyanbHble YMEHMs,
Hay4YHOe MbILLIIEHME; CNOCOBHOCTb MCMOSb30BaTh MOMYYEHHbIE paHee 3HaHWS, YMEHUS, HaBbIkW, pasBuTne
TBOPYECKMX Havarn.

BocnuTatenbHble 3agayvn peanusyoTcst B npolecce obLeHus npenogaeatens ¢ obyvalwmmncs, B
NCMNONb30BaHWM aKTUBHBLIX METOLOB 0By4YeHusi, NobyXaaloLwmMx oby4aoLWwmxcst NPosiBUTL cebsi B COBMECTHOW
OEeATENbHOCTU, MNPUHATL OLEeHOYHOoe pelleHne. KonnekTuBHble BuAbl OEATENbHOCTU  CNoco6CTBYOT
NpMobpeTEHNI0 HaBLIKOB PaboTbl B KOMMEKTUBE, YMEHUS ynpaeneHus konnektnBom. CamocTtosTenbHas
pabota cnocobcTByeT BblpaboTke y ob6ydaroLlMxcsa CnoCOBGHOCTM MPUHUMATL peLleHVe U HaBbIKOB
CaMOKOHTPOSS.




Yepes ceBs3b ¢ HUPC, ocywecTtBnsiemo BO BHey4yebHOe Bpemsi, coumnanbHO-BOCMUTATESbHbIN
KOMMOHEHT OPMEHTMPOBAH Ha:

1) apanTauuo n BcTpaumBaHuMe oOyyawwmxcs B obLecTBeHHy0 Xu3Hb BY3a, ykpennenue
MEXITMYHOCTHbIX CBSI3EN N YBEPEHHOCTW B MPaBUbHOCTM BbIGpaHHOM npodeccuy;

2) npoBedeHMe CUCTEMATUYECKOM W LeneHanpaBrieHHONn nNpodOpUEeHTAUMOHHONW paboThl,
hopMMpoBaHmMe TBOPYECKOrO, CO3HATENMBHOIO OTHOLLEHWS K TPYAY;

3) dhopmmpoBaHme obLLEKYNbTYPHBIX KOMNETEHUNIA, YKPENeHne NNYHbIX W FPYNMNoBbIX LEHHOCTEN,
00LLeCTBEHHbIX LIEHHOCTEN, LLEHHOCTN HenpepbIBHOro 06pa3oBaHus;

4) rpaxgaHcKo-npaBoOBOe BOCMUTAHUE NINYHOCTMU;

5) natpuoTudeckoe BoOcCnMTaHWe obyyarolimxcs, opMUpoBaHUe Moaenn npoceccuoHansHoM
3TUKM, KYNbTYPbl 9KOHOMUYECKOTO MbILLNIEHUS, AEeNOBOro 06LeHNs.

Ob6beguHeHne anemMeHTOB 0OpasoBaTesflbHOM M BOCMMTATESNIbHOW COCTaBMSOWEN AUCLMMINHDBI
cnocobcTByeT hopMUpPOBaHMIO OBLLEKYNBTYPHBIX KOMMETEHLMI BbIMYCKHMKOB, KOMMETEHLUUA COLMANbHOMO
B3aMMOJENCTBUSI, CAMOOPraHn3aLmm n camoynpaBrneHus, CUCTEMHO-AEATENbHOCTHOIO Xapakrepa, co3gaeT
ycnoBus, HeobxoanmMble O BCECTOPOHHErO PasBUTKS JIMYHOCTW.

3. CTPYKTYPA U TPYAOEMKOCTb YYEEHOW AUCLUMNUHBI

OvcumnnvHa nsyvaetca B _1  cemectpe (-ax) __ 1 Kypca.

TpyaooemkocTb
. OYHO-3a04Has 3a04Han opMa
Bua yueGHoi paboTl dopma p
1 Kypc 1
1 cem. yp
(3¢) Kypc(Iic)

1. AyauTopHble 3aHATUSA, BCEro 54
- Ilekumn 22
- MNpakTnyeckne 3aHATUS (BKMOYasA CEMUHApbI) 4
— JlaGopaTtopHble 3aHATUSA 28
2. BHeayauTopHasi akageMuyeckas paboTta CTyAeHTOB 18
2.1®uKkcupoBaHHbIe BUAbI BHEayAUTOPHbLIX CAMOCTOATENbHBbIX 5
paborT:
BbinonHeHve u coava/3awmMra MHAMBNAYanbHOro/rpynnoBoro 3agaHus B
Buae*
—MHAMBWUAYanbHOE 3aJaHue 5
2.2CamocTtosiTenbHOE U3y4yeHue TeM/BONpPoOCcoOB NporpaMmmbl 2
2.3CamonoaroToBKa K ayAUTOPHbIM 3aHATUAM 7
2.4CamonoarotoBKa K y4acTUIO M y4acTue B KOHTPOJIbHO-OLLEHOYHbIX
MepOonNpUATUAX, MPOBOANMbIX B paMKaxX TEKYLLETO KOHTPOIISi OCBOEHUSsI 4
ONCUUNAVHDI (3@ UCKITIOYEHUEM yYmeHHbIx 8 nn.2.1 — 2.2):
3. MonyyeHune 3a4eTa NO UTOramMm OCBOEHUSI AUCLUNIUHDI +

Yachbi 72
OBLUAA TpynoeMKOCTb AUCLUMIIUHDI

3ayeTHble 2
eAuHULbI

* KP/KIM, pedepaTtal/acce/npeseHTaumm, KOHTPONbHON paboThbl (418 CTYOEHTOB 3a04HON hopMbl 0Oy4eHUst), pacyeTHO-
rpachuyeckont (pacyeTHo-aHanMTUYecKon) paboTel 1 ap.




4. COOEPXXAHUE U CTPYKTYPA OANCLUUMIINHDbI

4.1 YKpynHeHHasa cogepXaTeNnbHaA CTPYKTypa AUCLUUNIIUHBI U
obuwas cxema ee peanusauum B y4eb6HOM npouecce

TpyOooeMKoCTb pasgerna u ee pacnpeaeneHue no sBugam o cXc
y4yebHon paboTbl, Yac. o5 Tag
Homep n = T 58
HAMMEHOBAHME AyauTopHas paboTta BAPC 5 g 3 : ?
pasnena y4e6Hoi 3aHSTUS 3 © o Psg
x e at o)
ONCUNNIINHBI. © < = o 5 = o & g n Qo
YKpYNHEHHbIe TEeMbI g o s g x - o 2 Qg s 5 g 8¢E
[} E T Qs = [} O = Qo 2 £
pasgena Cl1g| 3 =23 g9 9 S o F o SO
c E—o o £ o ) © g % Qo g_
ge8 |9 = = =z8o
= = ©
1 2 3 4 5 6 7 8 10 11
OuHasa opma o6y4eHusn
1 | Mexanuxa 13 |10 4 6 3 1 K°””%B”y""' OnK-1
MonekynspHas Konnoksuym,
2 dbusuKa 16 (12| 4 2 6 4 1 V3 OnK-1
3 Anekmpuyecmeso 124 1 10| 4 6 4 1 Konnoksuym, OMK-1
u M2Hemu3m n3
4 | Onmuka 16 | 12| 6 6 4 1 KO””;';B”V""’ OnK-1
3nemeHmsbl
5 pu3suKu amoma 13 l10] 2 2 4 3 1 Konnoksuym, OMK-1
U amoMHOo20 n3
s0pa
vioro no 72 | 54 | 22 4 28 18 5
aucuunnuHe
MpomexyToqHas - X X X X X X andsaver
atTecTaums
Hons J'IEKLI,VII/IOB 40,74%
aYLAMTOPHBIX 3aHATUSIX, Y%
4.2 JIeKUMOHHbIN KypC.
MpuMepHbIN TeMaTUYECKUM NaH YTEHUS NeKUMNn No pasgesniaMm AUCUUNIIUHbI
No TpynoemkocTb No
- pasgeny, 4Jac. MpumeHsaemble
© Tema nekunun. OcHOBHbIE WHTEpPaKTUBHbIE
=
é s BOMPOCHI TEMbI 3::::;;' 3304Has c6bopr|
& X opMa 06y4eHus
3 2 ¢dopma %op
1 2 3 4 5 6
Tema: MexaHuka
1. KuHemaTtuka
2. OuHamuka
Jlekuus c
1 1.2 | 3. 3akonb COXpaHeHus 4 OMNEKTPOHHOM
npeseHTaumen
4. MexaHuka Xuakocten
5. MexaHn4eckune
KonebaHus 1 BOSHbI
Tema: OcHos8bl Jlekums ¢
2 3,4 . 4 .
MorneKynsipHoU gpu3uKku 3NEKTPOHHON




1. OCHOBHbIE NONOXEHUS
MORNEKyNAPHO-KMHETUYECKOMN
Teopun. YpaBHeHne
COCTOSIHUS naeanbHOro rasa

2. OCHOBBbIHE NONOXEHUS
TEPMOAMHAMUKM

3. XXugkoctun. dasoBble
nepexoabl

4. Kpuctannunyeckme n
amopdHble Tena. CeoicTea
TBEpPAbIX Ten.

npeseHTaumnen

Tema: Bnekmpuyecmeo u
MazHemu3m

1. OcHOBBbI aneKkTpocTaTUKN

2. [NoCcTosIHHBIN TOK Jlekums c
3 45,6 4 ANEKTPOHHOM
3. MarHutHoe none npeseHTaumnen
4. 3nekTpomarHutTHas
VHOYKUNS
5. OnekTpoMarHuTHble
konebaHus 1 BOIHbI
Tema: OnTuka
él._”(?/le:(KMOHbl reomeTpu4eckon Tlekuus: ¢
4 6,7 6 ANEKTPOHHOWN
2. BonHoBas onTuka npesexHTaunen
3 KBaHTOBas ontuka
AToMHas cdusnka
Jlekumns ¢
5 8,9 [ 1.9nemenTsl usmnkn aToma 4 SNEKTPOHHO
npeseHTaumnen
2. OnemeHTbl PU3NKK
aToMHOro sgpa
OOwas TpyA0EeMKOCTb NTIEKLMOHHOrO Kypca 22 6 X
. M3 HUX B MHTEpaKkTUBHOM
Bcero nekuun no gucumnnuHe: | vac. . yac.
dopme:
O4Has/o4HO-3a04Hast hopma
04YHasi/ovHO-3a04Has hopma oby4veHus | 22 top 22

o0yyeHuns

3a04Hasi hopma 0ByyeHust

3a04Hasi hopma 0ByyeHust

lNpumeyaHusi:

- MatepuarnbHO-TEXHNU4eCKoe obecneyeHne NEKUMOHHOIO Kypca — CM. anIJ'IO)KeHVIe 6;

- obecneyeHne NeKUMOHHOTO Kypca y4ebHol, yuebHO-MeToanYeckon NnuTepaTypon U HbIMU BMBNMOTEYHO-MHOPMAaLMOHHBIMU

pecypcamu 1 cpeacTteamm obecredeHunst obpasoBaTesibHoro npouecca — cM. MNpunoxenus 1 n 2.

4.3 MpuMmepHbIN TeMaTUYEeCKUNA NJ1aH NPaKTUYeCKUX 3aHATUN
no pasgenam AUCLUUNIIUHBI

Ne MpumepHble BONpPoOChI
Ha obcyxaeHue

Tema 3aHaTUA /

TpyAoeMKOCTb Mo
pasgeny, 4ac.

WMcnonb3yemble CBAa3b
WNHTEPaKTUBHbIE | 3aHATUS C
dopmbl** BAPC*




o = = oyHasa /
g g, E (ans ceMmHapckux ouHo- | 3aouHas
e z 3aHATUN) 3ao4Has | dopma
a2 ® dopma
1 2 3 4 5 6 7
Konnokesnym no
MexaHuke
1,2 1 - 2
MOINEKynApHOW uranke
N TepMOAMHAMUKE
Konnoksuym no
3MeKTpU4ecTB "
3,45 2 P y 2
MarHeTu3my, OnTUKE U
aTOMHOW busmke

Bcero npaktuyeckux saaHATUn No

.| vac. M3 HUX B MHTepakTuBHOW dhopme: | vac.
ancuunnuHe:
- 04yHas/o4HO-3a04HasA hopma obydeHust 4 - 04yHasi/o4HO-3a04Has hopma obyyeHUst 4
- 3a04Hasa dopma obyyeHus 0 - 3a04Hasa popma obyyeHus 0

B Tom uucne B hopme cEMUHAPCKUX 3aHATUIN

- OYHas/04yHO-3a04Hasi hopma 0ByYeHus

- 3a04Hasa hopma obyyeHus

* YcroeHble 0603Ha4YeHuUs:

OCI — npegycMoTpeHa obsizaTenbHas camonoaroToBka k 3aHaTuo; Y3 CPC — Ha 3aHsTUM BbldaeTcs 3agaHue Ha KoHkpeTHyto BAPC;
MP CPC - 3aHsT1e cogepxaTtenbHo 6asupyeTcsa Ha pedynbTaTax BbiMONHEHUs1 obyyatommest koHkpeTHon BAPC.

lNpumeyaHusi:

- MatepuanbHO-TeXHNU4eCkoe obecneyeHune NPaKTU4EeCKNX 3aHATUIN — CM. I'Ipmnox(eHme 6;

- obecneyeHve MpaKTUYECKUX 3aHATUN y4eOHOW, y4yebHO-MeToauyeckon nuTepaTypo U UHbIMW BUBNMOTEYHO-MHOPMALIMOHHBIMU
pecypcamu 1 cpeacTBamu obecneveHns obpasoBaTenbHOro npotecca — M. Mpunoxenust 1 u 2.

4.4 NNabopaTopHbIN NPAKTUKYM.
MpuMepHbIN TeMaTUYeCcKUi NNaH NabopaTopHbIX 3aHATUI NO pazAenam AUCLUNIVHGI

()
Homep Cessb ¢ BAPC g
[a1]
s
%
-~
| 3 8t | €
= 5 Tema TpynoemkocTs J1P, yac. o = a$| k& g
I O o @ =
. 5| g nabopaTopHoif X ca| o8
© o | = paboTbl =i ©co | 28
| = 1) o5 @ £ =
3 o s o= o Q9 0
e I 0o E 7 I >
% s Q Q = = a )
© <} 2 E\ gz o 2 £
aQ B @ 293 oS 5
S Q a3z ® Ea 2
o | 8 =8 Tz | 8
s 2 o4yHas popma saodHas ® 3 =
= copma @
1 2 3 4 5 6 7 8 9
Onpepnenexve
reoMeTpUYEcKnx
1 1 1 | pasmeposB Ten u 2 + -
BblYMCIIEHME
OLUMGOK.
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> > Ynpyrmni yoap 2 +
LwapoB

Onpepnenexve
napamMmeTpoB
dusnyeckoro
MasiTHUKa

Onpepnenexve
KoagpduumneHTa
[Nyaccona ans
BO34yXxa.

Onpepnenexve
2 6 6 | koadbduumeHTa 2 +
BA3KOCTU XXUOKOCTM.

Peluenve 3agay no
MOeKynsapHON
dursmke un
TepMOAMHaMu1Ke

Onpepenexve
yOenbHoro
COMpOTUBIEHNS
NpoBOAHMKA C
NOMOLLbIO MOCTHKA
YutctoHa.

Onpepenexve
rOpU30HTanbHOM
8 8 | cocraBnswowen 2 +
MarHMTHOro nons
3emnu.

PeLluenve sagay no
9 9 | snektpuuectBy n 2 +
MarHeTu3my

Onpepnenexus
nokasaTens
npernommneHns
XNOKOCTU C
MOMOLLbH0
pedpakTomeTpa

10 | 10

Onpepenexve
KOHLeHTpaumu
11 | 11 | pacTtBOpa C 2 +
NMOMOLLbIO

nongpumeTpa

Onpepenexve
ONWHbI CBETOBOM
12 | 12 | BOMHbI C NOMOLLb 2 +
AndpakuMoHHOM
peLleTkm

PeleHune 3agay no
aToMHon cumsmke

O6Lwasn

Vitoro JIP TpyaoemkocTb J1IP

28

5 NMPOrPAMMA BHEAYOUTOPHOW AKALEMUYECKOW PABOTbI
OBYYAIOLLKUXCA NO ANCLUNNUHE

5.1 ®ukcupoBaHHble BUAbI BHEAyAUTOPHbIX CAMOCTOATENbHbLIX paboTt
5.1.1 BbInonHeHUe nHaAUBMAYyanbLHOro 3agaHus
— 3agaHua no pasgeny «MexaHvkay;
— 3agaHua no pasgeny «MonekynapHas dusnka n TepmoguHamMuka;

— 3ajaHuna no pasgeny «ONEKTPMUYECTBO U MarHETU3M»
— 3ajaHuna no pasgeny «OnTukay;
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— 3afaHusa no pasgeny «3AnemMeHTbl U3NKM aToMma U aTOMHOTO siapa»
NHoveuayanbHble 3a4aHvsl BbIMOMHAOTCA COrMlacHO BapuaHTy (HOMep MO CNWCKY B XKypHane npenogasatens).
BapuaHTbl BbinoxeHsl B MOC. MpoBepeHHble npenogasaTtenemM 3aaaHus npukpennstoTtcesa B MOC K cOOTBETCTBYOLWMM
anemMeHTam 3afaHuii.

LWKANA N KPUTEPUMN OLIEHUBAHUA

— OLEeHKa «3a4TeHO» BbICTaBNndeTCA ecnu: ndHameunayanbHoe 3afaHune npenocraBiieHO B yCTaHOBJ'IeHHbII7I
CPOK 1 ochopmIieHa B COOTBETCTBUKN C TpeboBaHUSIMK; NPaBUIIbHO PeLLEHO HE MeHee 7 3aJau.

— OLeHKa «He 3a4YTeHO» BbICTABMSAETCH €CnU: MHOUBMAYanbHOE 3afjaHne He 0hOPMIIEHO B COOTBETCTBUN C
TpeboBaHusiMK; pelleHo He Bonee 6 3agau.

LUKAJNTA U KPUTEPUUN OLLEHUBAHUA

— OLIEHKa «3a4TeHO» BbICTABMSETCS €CIU: KOHTpOonbHas paboTa npeaocTaBrneHa B YCTAHOBMEHHBIA CPOK U
ochopmIieHa B COOTBETCTBUM C TpeOOBaHMSIMU; NPaBUIIbHO PELLEHO HE MeHee 7 3apad.

— OLEHKa «He 3a4yTeHO» BbICTABMAETCA €CNW: KOHTponbHas paboTa He odopMreHa B COOTBETCTBUM C
TpeboBaHusMY; peLleHo He bonee 6 3agau.

5.2 CamocTosiTennbHOE U3y4yeHue Tem

Tema B cocTaBe
asgena/sonpoc
pasi P dopma
B COCTaBe TeMbI PacuyeTtHas
Howmep pasgena ancunnnuHbi pasgena TPYAOEMKOCTb Tekywiero
’ " | KoHTponsa no
BbIHECEHHbIE Ha yac
Teme
CaMOCTOATENbHOE
n3yyeHune
1 2 3 4
OuHas hopma o6yueHuUs
2 Ocmoc 2 Konnoksuym
WToro no o4HOMY 0By4eHuto 2

lMpumeyaHue:

- yuyebHas, yuebHo-MeToanYeckasi nuTepaTtypa 1 uHble GMbnMoTe4HO-MHPOPMAaLMOHHbBIE PeCYpChl U CpeacTBa obecneveHns
CaMOCTOSITENBHOIO U3y4YeHnst Tem — cM. [Mpunoxenus 1-4.

LUKANA N KPUTEPUM OLIEHUBAHUA

— OLEHKa «3a4TeHO» BbICTaBMsETCH, ecnv oby4atomincs OpueHTUpyeTcs B M3y4YeHHOM mMaTepuane
TEMbI.
— OLIEHKa «He 3a4TeHO» BbICTaBMsSIeTCsl, ecnn oby4datoLmincs cnabo NoHMMaeT CyTb BOMNPOCOB.

5.3 CamonoaroToBKa K ayAUTOPHbIM 3aHATUAM
(KpOMe KOHTPONbHbIX 3aHATUN)

3aHATun, no
Xapakrtep OpraHusaumoHHas o PacueTHas
KOTOpPbIM O6wmn anropUtm
(copepxaHue) OCHOBa TPYOOEMKOCTb,
npegycMoTpeHa CaMOMOAroTOBKN
CaMOMNOArOTOBKN CaMOMOAroTOBKU yac
CaMOMOAroToBKa
OyHas dopma 0byyeHust
TTabopaTopHble BbiBog pabouen MnaH BbINONHEHUS O3HakomeHne ¢ METOLMKON
3aHATMSA cdopmynbl, nabopaTtopHon npoBeaeHnsi nrabopaTtopHon
NMUCbMEHHbIN OTBET paboThl paboTkl, nogroToBKa Tabnumy,
Ha KOHTPOIbHbIE N3MepsAEMbIX U PaCYETHbIX
BOMNpPOCHI BEITNYMH. 7
MpakTnyeckme BeiBog pabouen MnaH BbINONHEHUA O3HakoMneHue ¢ MeToaMKom
3aHATUSA opMynbl, NpaKkTU4ecKoro peLleHust 3aaad no Teme.
NMUCbMEHHBIN OTBET 3aHATUSA BbinonHeHve gomaluHero
Ha KOHTPOIbHbIE 3aaHus
BOMNpPOCHI

12




— OLeHKa

«3a4YTEHO»

LUKANTA U KPUTEPUUN OLLEHUBAHUA

BbICTaBIAETCA,

ecnu obyvarowmiicss M3yunn Temy NabopaTopHOro 3aHATUS,

OPUEHTUPYSICb Ha BOMPOCHI Ans CamMonoaroToBKM, OdopMUIT OTYETHbIM MaTepuan B BuMAE OT4eTa O
nabopaTtopHo paboTe, CMOr BbINOMHUTL HEOOX0AMMbIE pacyeThl U caenaTtb BbIBOAb;
— OLEeHKa «He 3a4TeHO» BbICTaBNAETCA, eClii CTyAeHT HeaKKypaTHO Od)OpMI/IJ'I OTYETHbIN mMmaTtepuan B Bunge
oTyeTa 0 nabopaTopHon paboTte, He CMOr BbINOMHUTL HEODXOAMMbIE pacyeTbl U caenaTb BbIBOAbI.

— OLeHKa

«3a4YTEeHO»

BbICTaBIA€eTCA,

OPUEHTUNPYACH Ha BONPOCHI ANnA CaMOonoAroToBKU, O(bOpMVIJ'I AoMallHee 3agaHune;

— oueHKa

«He 3a4YTeHO»

3aTpygHAETCA B OTBETaxX Ha KOHTPOJbHbIE BOMNPOCHI, HE BbINONHWUIT JOMallHee 3aaHune.

5.4 CamonogroToBKa v yyactue
B KOHTPOJIbHO-OLLEHOUYHbIX YY4€OHbIX MeponpusaTusix (paborax) npoBoAUMbIX B paMKax TeKyLLero
KOHTPOJISi OCBOEHUA AUCLUNITUHBI

ecnu obydvaloWwuinca M3y4un Temy NpaKTUHeCKOro 3aHATuS,

BbICTaBNndAeTCA, ecnn CTyaeHT He Uu3dydumn TeMy nNpakTU4eCKoro 3aHATUA,

KoHTponbHo-oLeHoYHoe y4ebHoe MeponpuaTre, paboTa

CopepxaTtenbHas PacyeTtHas
Bua koHTpons TWN KOHTPOIS MO XapakTepucTuka TPYOOEMKOCTb,
oxBaTy oby4varoLmxcs popma (TemaTnyeckas yac
HanpaBfeHHOCTb)
1 2 3 4 5
OyHas dopma 0byyeHust
BxogHown DpoHTanNbHbIN TecTnpoBaHue Bonpocbl WKOnbHOro
Kypca pusnkm 4
Tekywmi DpoHTanNbHbIN OTtyeT no JlTaGopaTopHble paboTbl
nabopaTtopHom
paboTte
Tekywmin DpoHTanbHLIN BbinonHeHve [NpakTnyeckne 3aHaTNS
AoMallHero
3agaHus
Py6exHbIn MHavBuayanbHbIn Konnoksuym Pasgenbl 1 -5
[MpoMeXyTo4HbIN ®PpoHTanbHbLIN Ok3ameH Mo BceMy nsyvyeHHomy
maTtepuany Kypca
dPU3NKM
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6 MPOMEXYTO4YHAS ATTECTALIUA OBYYAIOLLINXCA
Mo PE3YJIbTATAM U3YYEHUA YYEBHOU OUCLUMIIUHDI

6.1 HopmaTtuBHas 6a3sa npoBegeHus

npOMe)KYTO"IHOﬁ aTrTectTauuum OGy‘-IaI-OI.IJMXCiI no pe3ynbTaTam n3dyvyeHnda AUCUUNIIUHDbI:

1) pencteyowee «lMonoxeHne o TeKyLWIEM KOHTPOSe YCNeBaemMoCTH, MPOMEXYTOYHOW aTTecTaumu
obyvatowmxcs no nporpamMMam Bbicllero obpasoBaHusi (bakanaBpuat, crneuuManuteT, marucrTpatypa) M
cpeaHero npodeccnoHansHoro obpasoanus B Pre0Y BO Omckuin FTAY »

6.2. OCHOBHbIE XapaKTepUCTUKMN

npome)KyTquoﬁ aTrectTauumum OGy‘-IaI-OLIJMXCiI no uToram n3yv4yeHumsda gUCUUNIIUHLI

Uenb
NPOMEeXYTOYHOMU aTTecTaLum -

YCTaHOBIIEHNE YPOBHSI AOCTUXEHMUS KaXkabiM 0bydatoLmMmMes Lenem
0byyeHunsa No gaHHON AUCLMNIIMHE, U3NOXEHHBIX B N.2.2 HAaCTOSALEN
nporpamMmmbl

Popma
NPOMEXKYTOYHOWN aTTecTauum -

OunddepeHUnpoBaHHbIv 3a4eT

MecTo 3k3ameHa

B rpachmke yuye6Horo npouecca:

1) noAroToBKa K 3K3aMeHy 1 cAaya dKk3amMeHa OCyLlecTBMAseTCH 3a
CYET y4ebHOro BpemeHu (TpyAOEMKOCTH), OTBEAEHHOMO Ha
3K3aMeHaLMOHHYI0 CeCcCuto Ans 0byyaloLwmxcsi, CPOKM KOTOPOM
yCTaHaBMMBaKTCA NPMKa3oM MO YHUBEPCUTETY

2) pata, BpemMs 1 MEeCTO NPOBEAEHNS dK3amMeHa onpegensaercs
rpadmKoM CAavn 3K3aMeHOB, YTBEPXKAAEeMbIM AeKaHOM
BblMycKaloLlero pakynoreta

®Popma aud. 3ayera -

YCMHbIU

Mpoueaypa npoBegeHus gud.
3ayeTa -

npeacTaBneHa B POHAE OLEHOYHbIX CPEACTB MO ANCUUNIIMHE
(cm. MpunoxeHue 9)

MeTogunyeckue maTepmansl,
onpegensowme npoueaypbl
OLleHUBaHUA 3HAaHUN, YMEHUN,
HaBbIKOB:

npeacTaBneHbl B OHAE OLEHOYHbIX CPeACTB MO AUCLMMIUHE
(cm. MpunoxeHue 9)
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7 OBECMNEYEHUE YYEBHOIO NMPOLIECCA NO ANCUUNNUHE

7.1 BubnuoTte4yHoe, MHhopMaLMOHHOE U MeToAMYecKoe obecne4vyeHue
y4yebHoro npouecca no AMcuUunianHe

B cooTBeTCTBMU C OEWCTBYIOLIMMU FOCYAApCTBEHHbIMKU TpeboBaHUsAMM ONs peanu3aumm yv4ebHoro
npouecca no avcumnnunHe obecneunsarLLen kadeapon paspabatbiBaeTca U NOCTOSIHHO COBEPLUEHCTBYETCS
yyebHo-meToandeckuin komnnekc (YMK), cooTBeTCTBYHOWMIA gaHHOM paboyer nporpamme. Npu paspaboTke
YMK «kadpenpa pykoBoACTBYeTCS YCTaHOBMEHHbIMW YHUBEPCUTETOM TpeboBaHWsAMU K €ero CTPYKType,
COAEPXaHMI0 N OPOPMIIEHNIO.

OpraHusaunoHHo-meToau4eckum sapom YMK ssnstoTcsa:

- NonHasi Bepcum paboyern nporpammMbl y4eOHON AUCLMMMANHBLI C BHYTPEHHUMU npunoxeHnsammn NeNe 1-
3,5, 6,8;

- (boHA oueHouHbIX cpeacTs no Hen ®OC (MNpunoxeHwue 9);

- MeToAMyeckMe pekoMeHZauuMuM Ans oOyyaloLMXCs MO M3YYEHWIO OUCUUMIMHBI U MPOXOXOEHUIO
KOHTPOMbHO-OLLEHOYHbIX Meponpusituin (Mpunoxexne 4);

- MeToguYecKkne pekoMeHgaumy npenogasatensam no gucumnnue (MpunoxeHue 7).

B coctaB y4ebGHO-meTOOMYECKOrO KOMMMekca B 00sA3aTenbHOM MNopsgke Tawkke BXogAT
nepeuncrieHHble B lpunoxeHumsax 1 n 2 WUCTOYHUKM y4eOHOM K yd4ebHO-MeToaMYeckon WHdopMaLnm,
y4ebHble pecypcCbl U CpeacTBa HarnsagHoOCTy.

MpunoxeHna 1 n 2 Kk HacTosdwemy y4ebHO-nporpaMMHOMY AOKYMEHTY B 00s3aTenbHOM nopsigke
aKkTyanuanpyeTcst Ha Hayano kaxgoro y4yebHoro roga

OnekTpoHHasa Bepcusa aktyansHoro YMKI, agantvpoBaHHas onsi obyyatolmxcsl, BbICTaBnsieTcs B
nHOpMaLMOHHO-06pa3oBaTensHON Cpeae yHuBepcuTeTa.

7.2 UHcpopMaLMOHHbIE TEXHOSIOMMU, UCNOJIb3yeMble NPU OCYyLLEeCTBIIEHUN
obGpa3oBaTenbHOro npouecca no AUCUUNIMHe; COOTBETCTBYHOLWAA UM
MH(pOPMALMOHHO-TEXHONOIMYEeCKas N KOMNbIOTEpHasa 6a3a

MHdopMauunoHHbIe TexHONOrMKn, Ucnonb3yemMble Npy OCyLLECTBIEHNN 0bpa3oBaTenbHOro npoiecca
no gucumnnuHe un ceegeHns o6 MHOPMAaLMOHHO-TEXHOMOIMYECKOM N KOMMNbIOTEPHON Gase, Heobxoanmonm
ONsl NpenofaBaHusa U U3yYeHus OUCLMNNWHLI, NpeacTaBneHsl B MNpunoxenun 5. [JaHHOe NpunoxeHue B
00s13aTENBHOM MOPSAAKE aKTYyanM3MpyTCs Ha Havarno Kaxxgoro yyebHoro roga.

7.3 MaTepnanbHo-TexHU4eckoe obecneuyeHue y4eGHoOro npouecca no AUCUUNNNHE
CeeneHuss 0 MaTtepuanbHO-TEXHMYECKon 0asle, HeobxoouMmow [Ans  peanu3auun  nporpaMmmbl
ONCUMNNUHBI, NpeacTaBneHbl B MNpunoxeHun 6, kotopoe B 06sa3aTenbHOM MOPSAKE akTyanuaupyeTcs Ha
Hayano Kaxgoro y4ebHoro roga.

7.4. OpraHusaunoHHoe obecneyeHue y4e6HOro npouecca 1 cneymanbHbie TPeOOBaHUA K HEMY
C YyYeTOM xapakTepa y4ebHou paboTbl N0 AUCLUNNMHE
AyauTopHble y4yebHble 3aHATMA N0 AUCUMMNUHE BeAyTCA B COOTBETCTBMM C  pacnucaHueM,
BHeayaMTOpHas akagemudeckas paboTa opraHvM3yeTcs B COOTBETCTBMM C CEMECTPOBbIM rpadukom BAP u
rpadovkamu cgavm/npuéma/sawmnTbl BbINOMHEHHbIX paboT. KoHCcynbTupoBaHMe 0by4alolmXcs, M3yqatolmx
OaHHYH0 OUCUUMIMHY, OCYLLECTBIAETCS B COOTBETCTBMM C rPaddMKOM KOHCYNbTaLUN.

7.5 KagpoBoe ob6ecneuyeHune y4eGHOro npouecca no gucUmMninHe

CeBegeHus o kagpoBoM obecreyeHun yyebHOro npouecca Mo AUCUMMNMHE MNpPeAcTaBreHbl B
MpunoxeHun 8, koTopoe B 06si3aTerNlbHOM MOPSIAKE akTyanuanpyeTcs Ha Havano kaxaoro ydebHoro roga.
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7.6. ObecneuyeHune yyebHOro npotecca no AUCLUNNNHE ANA UHBaNUAoOB U NuL
C OrpaHM4YeHHbIMA BO3MOXHOCTAMU 300POBbS

OpraHnsaunoHHO-Nnegarornyeckoe,  MCMXONoro-neJarormyeckoe  COnpoBoOXAeHue  oby4yaroLmxcs
MHBanMAOB W MWL C OrpaHWYeHHbIMM BO3MOXHOCTAMW 3[40POBbSA OCYLUECTBMASETCA Ha OCHOBaHMU
COOTBETCTBYIOLLEN peKoMeHOauMn B 3aKMYEeHUU MNCUXOMOro-MeamKo-nefarornyeckon KOMMCCUM  Unn
WHAMBMAYanbHON NporpamMmme peabunuraumm nHsanvaa.

Obyvarowmumesa 13 yucna nuy, ¢ orpaHUyYeHHbIMY BO3MOXHOCTAMM 300POBbSA M MHBanuaoB B Cryyae
HeobXxoAMMOoCTH:

— NpefocCTaBnsAlTCA MevatHble M (MnM) 3NeKTpOHHble obpasoBaTenbHbie pecypcbl B opMax,
afanTUpOBaHHbIX K OrpaHUYeHNAM NX 300POBbS;

— y4yebHO-meTOOMYeCKMEe MaTepuanbl A8 camocTosATenbHOM paboTbl, OLEHOYHble CcpeacTsa
BbIGMPAOTCH C Y4ETOM MX UHAMBUAYANBbHbBIX NCUXOPU3NYECKUX 0COBEHHOCTEN;

— paspellaeTcs UCMOMb30OBaHWE TEXHUYECKUX CPeAcTB, HEeOoOXOAUMbIX MM B CBHA3M C WX
NHAMBUAOYaNbHBIMY OCOBEHHOCTSAMM (3TU CpeacTBa MOryT ObITb NPeAoCcTaBeHbl YHUBEPCUTETOM U MOTYT
NCnonb3oBaTbCs COBCTBEHHbIE TEXHUYECKNE CPEACTBA).

— npoBedeHwe npoueaypbl OUEHMBaHWS pe3ynbTaTtoB ObBy4eHUs BO3MOXHO C  y4yeToM
ocobeHHocTel Ho3onormi (yCTHO, MMUCbMEHHO Ha Oymare, MMCbMEHHO Ha KoMmnbikoTepe, B dopme
TECTMPOBAHMA W T.N.) MPU MCNOMb30BaHWW [OCTYNHOM pOpMbl MpPeaocTaBneHUs 3adaHWiA OLEHOYHbIX
CpPeAcTB M OTBETOB Ha 3adaHus (B mevaTHOW opme yBenuyeHHblM wpudTom, B hopme ayauosanucu, B
dopme 3MeKTPOHHOro AOKyMeHTa, 3afaHus 3a4MTbiBAlOTCA acCUCTEHTOM, 3adaHuns MpedocTaBnsAlTCca C
ncrnonb3oBaHWeM Cypaonepesoaa) ¢ UCNonb3oBaHWEM AOMNOMHMTENBHOrO BPEMEHU AN NOATOTOBKM OTBETA.

Bo Bpemsi nposBefgeHus 3aHATM B rpynnax, rge obyyawTtcs uHBanugbl u obydawowmeca ¢ OBS3,
BO3MOXHO NPUMEHEHUE MyNbTUMEOUNHBLIX CPeaCTB, OPITEXHUKW, CNana-NnpPOEeKTOPOB U MHbIX CPeacTB Ans
MOBbILIEHNS YPOBHS BOCNPUATMSA y4eBHON nHdopmaumm obydaromMMmcs ¢ pasnuyHbiMy HapyweHuamun. ns
PasbsACHEHUS OTAENbHbIX BOMPOCOB M3y4aeMoOW AMCUMNNWHBI NpenofaBaTtendMu  OOMNOMHMTENbHO
NPOBOAATCH MHAMBUAYAlNbHbIE KOHCYMNbTauMM, B TOM YMCAE C MCNOMNb30BaHNeM cetun VIHTepHerT.

7.7 O6ecneyeHne obpasoBaTesibHbIX MPOrpamMmM C YaCTUYHbIM MPUMEHEHNeM
3JIeKTPOHHOr0 O6Y4YeHUA U AUCTAaHLUUOHHbIX O6pa3oBaTeNlbHbIX TEXHONIOTUN

Mpn peanu3aummM nporpammbl  OUCUWMIMHBI  MOTYT TMPUMEHATLCA 3NIEKTPOHHOE O0yyeHue U
ANCTaHUNOHHLIE 0bpa3oBaTeNbHbIE TEXHONOMMM.

B cnyyae npvMeHeHWs 3MEeKTPOHHOro OOy4YeHWs, OUCTaHLMOHHbLIX 0Bpa3oBaTenbHbIX TEXHOMOMMM,
obyvarowmmca obecneumBaeTcss OOCTYNM K COBPEMEHHbIM npodeccuoHanbHbiM  6aszam  AaHHbIX U
NH(OPMALIMOHHEIM CMPaBOYHLIM CUCTEMAaM, COCTaB KOTOpPbIX onpegensieTcs B paboyent nporpamme. B
NHopMaunoHHO-06pa3oBaTeENBHOM Cpeae YHUBEPCUTETA B pamMKkaxX AUCUUMNINH CO34AETCs 3NEKTPOHHbIN
obyvalowmn Kypc, cogepxawimm y4yebHo-meTooudeckme, TeopeTudeckme Mmartepuanbsl, UH(OpPMaLMOHHbIE
mMaTepuanbl 4ns CaMOCTOSITENbHON paboThl.
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8 NUCT PACCMOTPEHUA U OJOBPEHUN

paboyen nporpaMmMbl AUCLUUNIIUHBI B51.0.10 ®u3uka
B.cocTaee OMOM 35.03.04 - ArpoHOMUS

1. PaccMoTpeHa ¥ ogo6peHa:

a) Ha 3acepaHmm o6ecneuyMBalolied npenofjaBaHue Kadpeapbl MaTeMaTU4ecKuXx W
eCTecTBeHHOHaY4YHbIX AUCLUNNH

nporokon Ne_14 ot 25 .05.2021.
3aB. kacheapoH, KaHA. 3KOH. HayK, AOLUEHT. CrenaHoBa T.IO

ﬁ) Ha sacegaHum METOAVI"IQCKOM KOMHCCHUM NO HanpaBneHuw 35.03.04 - Arpouomua
npoTokon Ne_10_ ot 17 .06.2021 )

Mpeacenatens MKH - 35,03.04_KaHA. c.-X. Hayk, Aoy, & /) / ’///}{' ..Mozkinesa C.1.

08243

2. Paccmorpenme w onoépenue NPEeACTABUTENAMK NPOPECCHONANLHON cd)ep'u w«w AL
no npocgpunmio ONON: / .A.,“\ VA ,,‘;a A

; W/«/// Ve W 7/
3%%0 pexne u onobpeHne BHEWHUMK r\éxc ABUTENAMMK oprauauu)

(HayuHo-neaarornyeckoro) coobwecrsa no NPOPUNI0 ANCUNNNKUHLL

s “',\ /o

X ,,i"o NS
N e WS
\ N e
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9. ©BMEHEHWA N AONOJIHEHUA

K paboyen nporpaMmme AUCLMMIINHbI
npeacrtaBneHbl B npunoxeHun 10.

18



MPUNOXEHME 1

NEPEYEHb
nuTepaTtypbl, peKOMeHAYeMOW ANA U3y4eHUs ANCLUUNNUHbI

ABTOp, HaMMeHOBaHWe, BbIXOAHbIE AaHHbIE

HocTyn

UnblowoHok, A. B. ®dusuka : yueb. nocobue / A.B. UnblowoHok [n gp.]. -
MwuHck: HoBoe 3HaHue ; Mockea : MHOPA-M, 2013. — 600 c. - (Bbicwee
obpasoBaHue). - ISBN 978-985-475-548-9 (HoBoe 3HaHue) ; ISBN 978-5-16-
006556-4 (MHOPA-M). - TekcT : 3NEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/397226 — Pexxum gocTyna: no nognucke.

http://znanium.com

pabosckun, P. U. Kypc cdwmsmkm : yyeb. nocobmve ana CTygeHTOB BY30B,

obyyalowmxcas No  eCTeCTBEHHOHayy. U TexH. HanpaBneHUsM 1
cneumanbHoctam / P. W. Tpabosckmn. - Cankr-lNetepbypr ; Mocksa; | HCXB
KpacHogap : JlaHnb, 2012. - 608 c. : un. — (Y4ebHukn gna sBy3os. CneunanbHas
nutepatypa). — ISBN 978-5-8114-0466-7. — TekcT HenocpeaCcTBEHHbIN.

Menues, A. [1. dusuka : y4eb. nocobue / A. [1. enues. — 2-e usg., ncnp. —
CankT-leTepbypr; Mockea; KpacHogap : JlaHb, 2009. — 672 c. — ISBN 978-5- | HCXB
8114-0760-6. — TeKkCT HENOCPeACTBEHHbIN.

Tpodmmona, T. . Kypc dumamnkmn : yueb. nocobue / T. . Tpodumosa. - 8-

n3g., ctep. - Mockea : Bbiclwas wkona, 2004. - 544 c. - ISBN 5-06-003634-0 — | HCXb

TekcT HenocpeaCTBEHHbIN.

XaBpyHsik, B. I'. ®nsuka. JlabopaTopHbIn NpakTUKyMm : yyebHoe nocobue / B. T.
XaBpyHsik. — Mocksa : UHPPA-M, 2019. — 142 c. — (Bbicliee obpasoBaHue:
BbakanaspuaT). - ISBN 978-5-16-006428-4. - TeKkcT : aneKkTpoHHbIn. - URL:
https://znanium.com/catalog/product/1010095. - Pexum pgocTtyna: no
MOANUCKeE.

http://znanium.com

Bonpocbl ectectBO3HaHWSA.— TEKCT : 3NEeKTPOHHbIN // JlaHb : 3NEeKTPOHHO-
6ubnuoteyHasa cuctema. — URL: https://e.lanbook.com — Pexum poctyna:
ONsl aBTOPU3. Nonb3oBaTenen.

http://e.lanbook.com
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NPUNOXEHUE 2
NMEPEYEHb PECYPCOB
MH®OPMALIMOHHO-TENEKOMMYHUKALIMOHHON CETU «MHTEPHET»
U NOKANbHbIX CETEN YHUBEPCUTETA,
HeobXxoauMbIX ANl OCBOEHUA OUCLMNIUHBI

1. YaaneHHble 3aNeKTPOHHLbIE ceTeBble y4eOHble pecypcbl BPeMEeHHOro AocTyna,
cdopMupoBaHHbIe HA OCHOBaHMU NPSAMbIX AOrOBOPOB C NpaBoobnaaarensimm
(aneKTpoHHble 6MbnuoTeyHble cuctembl - A6C), MH(opMaLMOHHbIE CMPaBOYHbIE CUCTEMbI

HaumeHoBaHue Hoctyn

OnNeKTPOHHO-6ubnuoTeyHas cnuctema msgarenncrea «J1aHb» http://e.lanbook.com

OnNeKTPOHHO-6MbnuoTeyHasa cuctema «Znanium.com» http:// znanium.com

OnNeKTPOHHO-6MbnuoTeyHasa cuctema «ANEKTPoOHHas Bubnmnoteka TEXHNHECKOro

BY3a («KoHcynbTaHT cTyaeHTay) hitp://studentlibrary.ru

JlokanbHas ceTb

CnpaBo4yHas npaBoBas cuctema KoHcynbTaHT nntoc
yHuBepcuTeTa

2. OneKTpOoHHbIe ceTeBble Y4eGHble pecypchbl OTKPbLITOro gocTtyna:

3. OneKTpoHHbIe y4eGHble U y4eGHO-MeToAMYeCKHe pecypchl, MOAroTOBIIeHHbIE B YHUBEpCUTeTeE:

AsTOp(bI) HanmeHoBaHve Hoctyn
NMPUNOXXEHUE 3
YYEBHO-METOANYECKOE OBECINEYEHUE
CAMOCTOATEINIbHOU PABOTbl OBYYAIKOLLUXCA
no AuUCUUNIINHE
1. Yye6HO-MeTOAMYECKasa nuTepaTypa
ABTOp, HaMMeHOBaH1e, BbIXOAHbIE JaHHbIE JocTtyn
B. A. TUMOHWH, Kageapa
3. B. JloryHoBa, MeTtognueckne  ykasaHMsa Kk nabopaTopHbIM | MatemaTU4ecKmx
O. B. KopHeesa, paboTtam no Kypcy  «dusmkar. Paspen | ectecTBeHHOHay4HbIX
A. ©. ViBaHoB, «MexaHuka»: YyebHoe nocobue / B. A. TUMOHWH, | ANCLUNINH.
U. A. lMpyaHukoBa, 3 B. JloryHoBa u gp. — Omck: BapuaHTt-Omck, 2013. | JlabopaTopus
C. E. l'openos, —44.c. «dunsunkar.
H. L. MNuckyHoBa
Kadeapa
dusnka. PykoBoacTBo k nabopaTopHbiM paboTam. | MaTemMaTUYeCcKnX
B. A. TUMOHWH, i
Pasgen «3nektpomarHeTuamy»: y4ebHoe nocobue / | eCTecTBEHHOHAYYHbIX
J1. A. TopbyHoBa, B AT N A Fon6 N
A ® VBaHos . A. TumoHuH, J1. A. TopbyHoBa, A. ®. MiBaHOB. — | OAUCLMNIIUH.
e Owmck: BapnaHt-Omck, 2013. — 56 c. TNabopatopus
«Pusmkay.
Kadeapa
B. A. TMOHUH, dusnka. PykoBoacTBo k nabopaTopHbiM paboTtam. | MaTemMaTuyecKmx
. A. TopbyHoBa, Pasgen «BnekTpocTtaTtuka M MOCTOSIHHBIA TOK»: | €CTECTBEHHOHaYYHbIX
A. ®. ViBaHoB, y4yebHoe nocobue / B. A. TumoHuH, A. ®. MiBaHOB 1 | ANCUUNIUH.
C. E.lTopenos ap. — Omck: BapunanTt-Omck, 2013. — 52 c. JTaBopatopus
«Pusmkayr.
Kageapa
A. ®. Visaros, MeToanyeckne  ykasaHuss Kk  nabopaTtopHbIM MATEMATUYECKIX
paboTtam no Kypcy «Ddusnkar. Pasgen
H. H. Ckasarnosa, . €CTeCTBEHHOHaY4HbIX
«FeomeTpuyeckass ontuka»: Y4yebHoe nocobue /
B. A. TUMOHWH, . | AvcumnnnuH.
0. B. KopHeesa A. ®. MBaHoB, H.H.Ckazanosa u gp. — Owmck: NaGopaTopus
T BapuaHT-Omck, 2014. — 24 c.
«Pusnkar.
MeToanyeckne  ykasaHuas Kk nabopaTopHbIM Kacpenpa
A. ©. ViBaHoB, MaTeMaTUYECKMX
paboTtam no kypcy «®Pusukar». Pasgen «KBaHToBbIE
M. N.bo6pos, _ ) €CTEeCTBEHHOHaY4HbIX
CBOWCTBa  CBeTay: YyebHoe nocobve /
B. N. Curngenko, ® 6 Omc: | AVICUNNIH.
0. B. KopHeesa A. ®. MBaHoB, T[1.T71. bobpoB u pgp. - MCK: TNaGopaTopus
T BapwnaHT-Omck, 2014. — 28 c.
«Pusmkayr.
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2. YyeObHO-MeTOAMYECKME pa3paboTKM Ha NpaBax PyKonucu

AsTop(bl) HaumeHoBaHue Hoctyn
Kadeapa
KomnbloTEpHBIN NpakTUKyM Mo ¢usmke: yvyebHoe | MaTemMaTU4eCcKmX n
C. M. AHApPIOLLEYKMH, nocobue / C.A. AHgptoweydkmH, A.A. babapuko. — | ecTeCTBEHHOHay4YHbIX
A. A. babapuko Omck: WUsp-Bo ®IreOY BO Owmckunrt TAY wvM. | gUCUMNNKH.
M.A. CtonbinuHa, 2016. — 48 c. JlabopaTopus
«Dnsunkayr.
Pabouas TeTpagb Ne 1: BcnomoraTtenbHoe y4yebHoe Kacpenpa
A.®. BaHoB, MaTemaTU4ecKmnx n
n3gaHve / A.®. /iBaHoB, C.E. lopenos,
C.E. lopenos, . €CTeCTBEHHOHaY4HbIX
0.B. KopHeesa O.B. KopHeeBa, A.A. babapuko. — Owmck: N3g-Bo R
o ’ OOy BO Owmckunm TAY um. T.A. CtonbinuHa, )
A.A. babapwuko JTabopaTopus
2016. - 48 c.
«Dnsukay.
Pabouyas TeTpagb Ne 2: BcnomoraTtensHoe yyebHoe Kacpenpa
A.®. ViBaHoB, MaTeMaTU4eCKmx "
n3gaHue / A.®. ViBaHoB, C.E. lopenos,
C.E. lopenos, OB. K AA Bab o Y €CTeCTBEHHOHaYy4HbIX
0.B. KopHeesa -B. Kopreesa, A.A.Babapuko. — Owmck: V3n-so MCLANIUH
N ’ Ore0yY BO Owmckuni TAY wum. TL.A. CtonbinuHa, '
A.A. babapuko JTabopatopus
2016.-32c.
«Dunsunkay.
W. A. MNMpyaHnkosa, Kadeapa
T. B. Kowkaposa, dusmka: Onok-cxembl, Tabnuubl M guarpaMmmbl: | MateMaTUYeCKUX n
W. B. Tuxomnpos, yyeb.nocobue / U. A. NpyaHukoea [u ap.]. — Omck: | ecTecTBEHHOHaY4YHbIX
H. L. MNMunckyHoBa, N3g-Bo ®IFBEOY BO OMIAY wmwm. . A. CtonbinuHa, | AUCLUNINH.
O. B. KopHeesa, 2017. - 64 c. JlTabopatopws
A. A. babapuko «Pusunkar.

21




NMPUNOXEHUE 4
METOANYECKUE YKA3AHUA ON1A OBYHAIOLLUXCA

Mo OCBOEHUIO OUCLIMMNUHBI
npeAacTaBnieHbl OTAeNbHbLIM QOKYMEHTOM
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NMPUNOXEHUE 5

NHOOPMALIMOHHbIE TEXHOJIOIUN,
ucnonb3yemble Npu ocywecTeneHnm o6pasoBaTenbLHOro npouecca

no AMcuuniuHe

1. MporpammHbIe NPOAYKTbLI, HEOOXO0AUMbIE AN OCBOEHUSA Y4eOHOW ANCLMNIIUHBI

HavmeHoBaHue
nporpaMmmHoro npogykra (M)

Buapbl y4ebHbIX 3aHATUIA 1 paboT,
B KOTOPbIX NCMOSb3YyeTCA
OaHHbIN NPOAYKT

[MakeT opnCHbIX NporpaMmm

Jlekunn, npaktudeckue, nabopaTopHbie
3aHATMS, camocTosTenbHasa paboTta
obyuaroLmxcs

2. UlH(hopMaUMOHHbIe crpaBoYHble CUCTEMbI, HEOGXo0AUMbIe

Ana peann3auuvm y'-leGHOFO npouyecca

HanmeHoBaHue
CNpaBOYHON CUCTEMBI

Ooctyn

CobogHasa sHuuknoneams Bukuneaus

http://ru.wikipedia.org/wiki/

CINC «KoHcynbTaHT+»

http://www.consultant.ru

3. CneuunanusvpoBaHHble NomeLeHusa n obopyaoeaHue,
ucnonb3yemble B paMKaxX MHcpopmaTu3saumm y4eGHOro npouecca

HanmeHoBaHue nomelleHns

HanmeHoBaHue
obopyaoBaHus

Bugpbl y4ebHbIX 3aHATUI 1 paboT,
B KOTOPbIX NCMOMb3yeTCst
JaHHoe nomelleHne

YuebHasa ayautopus
yHMBepcuTeTa

MK, komnnekt
MynbTUMEANAHOIO
obopyaoBaHus

Jlekuun, nabopaTopHble,
npakTuyeckme 3aHATUSA

4. NHdopmaumnoHHo-ob6pa3oBaTenbHbie cucteMbl (QUOC)

HanmeHoBaHue SNOC

Hoctyn

Bugpbl yuebHbIX 3aHATUI 1 paboT,
B KOTOPbIX NCMOMb3yeTCst
JaHHasa cuctema

MNOC OMIrAY-Moodle

http://do.omgau.org

CamocTodatenbHasa paboTta
obyuatolerocs
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NMPUNOXEHME 6

MATEPUAJIbHO-TEXHUWYECKOE OBECINEYEHUE
YYEBHOI'O NMPOLIECCA MO ANCUUIITUHE

HaunmeHoBaHMe ob6bekTa

MaTtepuanbHoO-TeXHM4YecKkoe obecneyeHue

1

2

YuyebHass ayautopusi ANd MNpoOBeOeHUsd 3aHAaATUK
NEeKLMOHHOro T™Mna, CeMUHapPCKOro TMNa,
rPynnoBbIX U MHAMBUAYASbHbLIX KOHCYNbTaLWUA.

Pabouee mecto npenogaeaTtensi, paboune mecrta
obyuvarowmxcs.

Hocka ayanTopHas. [leMoHCcTpaunoHHoe
obopydoBaHue: CTauMoOHapHOE MyNnbTUMeANAHOE
obopynoBaHue (NpoeKTop, 3KpaH), MepeHOCHON
HOYTOYK.

Komnnekt y4ebHo-HarnsagHbix nocobui.

YyebHas ayauTopus
nabopaTopHbIX 3aHATUN.

ans npoBeeHus

Pabouee mecTto npenogasatens, paboune mecrta
obyyarowmxca. [ocka ayauTopHas, Mebernb
cneumanuampoBaHHas. LUTaTuBbl yHuBepcanbHble
— 4 WT., WTaHreHunpKynu y4yebHble — 5 wWrT.,
MOAYIbHbIN y4€eOHbIV KOMMEKC MYK-M
«MexaHukay - 2 wr. LWTaTtmMBbl yHMBepcanbHble —
4 wT., WMToK anekTtpmnyeckun C-0000564 — 1 wr.
Wntok anektpudecknin  C-0000564 4 wr.,
nabopaTtopHbii  peoxops 4wT., MarasuH
conpoTMBAEeHMn — 6 LWT., KOMNNekT y4yebHoro
obopynoBaHusa «3nekrpomarHetuam» KOs-5¢ — 1
WwT., ocumnnorpad yHusepcanbHbin OCY-20 — 3
wTt. Pedpakrometrp NP®-22 — 4 wrt., nonspumeTp
CM-2 — 4 wT., komnnekt y4ebHoro obopynoBaHus
«OnTuka 2» C nasepHbiM  UCTOYHWKOM  Ans
OeMOHCTpaumin nabopaTtopHbix paboT, doHapb
NPOEKUMOHHBIN — 3 LWUT.

[eMoHcTpaunoHHoe 06opyaoBaHME: NepeHoCHoe
MynbTUMeaMnHoe obopyaoBaHue (MPoeKkTop,
3KpaH, HOYyTOYK).

MomeLleHne aAns camocToaTeNbHON paboThl
obyuatomxces

KomnbloTepHbI Knacc ¢ BbIXOAOM B « IHTepHeT»
Ans NpoBeeHNs! 3aHATUI CEMMHaPCKOro Tuna,
NpaKTUYECKUX U NabopaTopHbIX 3aHSATUN,
rPYNNOBbIX U UHAUBUAYASIbHBLIX KOHCYIbTaLWN,
TEKYLLEro KOHTPOIS Y NMPOMEXKYTOYHOM
aTTecTaumu.
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NPUNOXEHMUE 7

METOOUWYECKMUE PEKOMEHOALUU NPENOOABATENAM
no AucuuniuHe

®dopmMbl opraHusauum y4yebHOM MOEATENbLHOCTU NO AUCUUMNIIUHE: nekuun, nabopaTopHble
3aHATUSA, NPaKTUYECKNE 3aHATUA, CaMOoCTosATEeNbHasa paboTa CTyaeHTOB.

Y CTyOoeHTOB BeOyTCA IEKUMOHHble 3aHATMS B MHTEpakTMBHOW opme B BuAe nekumu-
BM3yanusaumun. [NpakTuyeckne 3aHATUS NPOBOASATCH B BUAE: nlabopaTopHbIX U NpakTuyecknx pabor.

B xoge nsyyeHusa gucumnnuHel CTyaeHTy HeobXoauMOo BbIMOMHUTL BHEAYAUTOPHYO paboTy, koTopast
COCTOMT U3 Ccriefylowmx BMAOB paboT: UKCUpOBaHHble BuAbl paboT (MpeseHTaums), CaMOCTOSTENbHOE
n3yyeHve TeMm, MOAroTOBKa K TekyleMy KOHTpornt. [lpeseHTaums OoknagbiBaeTcd B BuAe COOOLLeHust
(ooknaga) u NpeAacTaBnsieTCs B BUAE 3NEKTPOHHON Npe3eHTaumMmn Ha NPakTUYEeCKMX 3aHATUSIX.

Ha camocTosAiTenbHOe M3ydeHne CTyAeHTaM BbIHOCUTCS OBe TeMbl. [1o utoram mayyeHus OaHHbIX
TEM CTyOeHT NOAroTaBNMBAET OTBEThLI HA BOMPOCHI.

MMocne wu3yveHUs Kakaoro M3 pasfenoB MPOBOAUTCS PYOEXHbI KOHTPOSb pPe3ynbTaToB OCBOEHUSI
OVCLUMMITNHBI CTYOEHTaMM B BUAE Onpoca Unm TeCTMpoBaHust. 1o ntoram M3ydeHust QUCLMNIIMHBLI OCYLLECTBIISETCS
aTTecTaumsi CTyaeHToB B popme anddepeHLMPOBaHHOO 3a4eTa.

YuntbiBag 3HAYUMOCTb  AMCUMMMAMHBI  «VIHOOPMALIMOHHO-KOMMYHUKATMBHbIE  TEXHOMOIMN B
300TEXHUNY K €€ U3YYEHUIO NPeabABNSITCS CreayloLlne opraHmsaumnoHHble TpeboBaHus:

— obs3aTenbHoOe MocelleHne CTyAeHTOM BCeX BUOOB ayaUTOPHbIX 3aHATUI; BEAEHMEe KOHCMeKTa B
X04e INEeKUMOHHbIX 3aHATUIA; KayeCTBEHHasi CaMOCTOATErNbHas MOArOoTOBKA K MPaKTUYECKUM 3aHATUSAM,
akTuBHas paboTta Ha HUX;

— aKkTMBHasi, pUTMUYHasi BHeayaMTopHas paboTa CTydeHTa; CBOEBPEMEHHAs caava npenogaBaTterto
OTYETHbIX MaTepuarnos No ayaAUTOPHbIM U BHEAyAUTOPHLIM Buaam paboT.

1. OPFAHU3ALIUA U MPOBEOEHMUE NEKUWOHHbIX 3AHATUN

Cneunduka gucumnnmHbl « IHPOPMAaLMOHHO-KOMMYHUKATUBHbIE TEXHONMOMNN B 300TEXHUN» COCTOUT
B TOM, YTO PaCCMOTPEHME TEOPETUYECKMX BOMPOCOB Ha fEKUUAX TEeCHO CBA3aHO € nabopaTopHbIMU
3aHATUSAMU. B 3TUX ycnoBusX Ha Nnekumsix ocobeHHO Bonblloe 3HaYeHue MMeeT peanunsauusi CriefyoLmx
3ajaud:

1) rmy6okoe ocMbicIMBaHWeE psifia NOHATUI U NOMNOXEHWUA, BBEAEHHbIX B TEOPETUHECKOM KYPCE;

2) pacKkpbIT1e NPUKIAGHOrO 3HAYEHWSI TEOPETUYECKMNX CBEAEHWN;

3) pasBuMTME TBOPYECKOTO MOAXOL4A K PELUEHU0 MPaKTUYECKMX W HEKOTOPbIX TEOpPEeTUYECKUX
BOMPOCOB;

4) 3aKkpennieHne Nomny4yeHHbIX 3HaHWIN NyTEM NPaKTUYECKOro UCMONb30BaHNS;

Hapsagy ¢ nepeuyncneHHbiMy Bbille obOpasoBaTeNbHbIMU LENSAMM, NEKUMOHHbIE 3aHATUSA AOSKHbI
npecnenoBaTth U BaXHble LeNn BOCMUTATENbHOrO XxapakTepa, a MMEHHO:

a) BOCMUTaHNEe HaCTOMYMBOCTU B AOCTMXKEHUM KOHEYHON Lienu;

©) BOCMMTaHWE OUCLMNITMHBI YMa, aKKypaTHOCTU, AOOPOCOBECTHOIO OTHOLLEHUS K paboTe;

B) BOCMUTaAHUE KPUTUYECKOTO OTHOLUEHUSA K CBOEN AEATENIbHOCTWU, YMEHWUs aHanmM3MpoBaTb CBOKO
paboTy, nckatb ONTUMarnbHbIN NyTh PELUEHUS, HAXO4UTb CBOU OLUMGOKM U YCTPaHATb UX.

Mpw n3noxeHun matepmuana y4ebHOM OUCLMNAMHBI, NpenogaBaTento cnegyet obpatute BHUMaHWeE,
BO-MEPBLIX, HA TO, YTO CTYAEHTbl MOMYYUNN OMNPEeLEeneHHOe 3HaHWEe O OCOOEHHOCTSIX MPUMEHEHMS Ha
npakTuke MeToAduK, BO-BTOPbIX, Heobxoaumo usberaTb Oyb6nupoBaHus MaTtepuana ¢ ApYruMu y4eOHbIMK
OVCUMNIIMHAMW, KOTOPbIE CTYAEHTbl YXe U3yumnu nubo KoTopble NPeacTouMT UM M3yyYnTb. [ns 3Toro
HeobXxooMMO MpenofaBaTenio  03HAKOMUTLCA € Y4eOHO-METOAMYECKUMM  KOMMIEKCAMU  OUCLUMIINH,
B3aMMOCBS3aHHbIX C AUCLIUMIVHOMN.

MpenopaBatenb OOMKEH YETKO AaTb CBA3aHHOE, MOCrefoBaTeNlbHOE M3MOXEeHMe Mmartepuana B
COOTBETCTBMM C HOBEWLUMMWU [LAHHBIMW HayKW, MPeAcTaBuUTb CTyLEeHTaM OCHOBHOE ee coaep)XaHue B
cXkaTtoMm, cuctemaTmsMpoBaHHOM Buge. [NpenogaBartenb OOSPKEH M3naratb y4eOHbIM mMaTtepuan ¢ nosuuui
MEXANCUMMIMHAPHOIO noaxoda, AaBaTb YeTKMe OonpeferieHns MOHATUMHOrO annaparta, KoTopbif
NCNONb3yeTCa Npu U3y4YeHnn ANCUUMNINHLI.

B yuyeGHOM npouecce npenogaBaTtenb OOMMKEH UCMONbL30BaTh aKTUBHbIE Y MHTEPAKTUBHbLIE (DOPMBbI
00y4yeHMs CTyOeHTOB, KOTOpblE OOMMKHbLI ONMMPaTbCA Ha TBOPYECKOE MbILNEHE CTYLEHTOB, B HaubonbLluen
CTENneHn akTUBM3MPOBaTb NO3HABATENbHYI0 OEATENbHOCTb, AenaTb UX COaBTOpaMu HOBbIX MAEen, npuyyaTb
NX CaMOCTOATENbHO NPUHNUMATL ONTUMAarbHbIE PELLEeHMsS U CNOCOBCTBOBATL UX peanusauunn.

B ayouTopHown paboTe co cTyaeHTamm npeanonaratoTcsa cneayowme gopMbl NpoBeAeHUS NEKLUIA:

Nekuusa-Busyanusauma SBNSEeTCs pe3ynbTaTtOM HOBOMO MCMOSfIb30BaHMS MpUHUMMA HarnsigHOCTY,
coAepXaHue JaHHOro MpUHLMNAa MEeHAETCS NMog BUSHUEM AaHHbIX MCUXONOro-neaarornyeckon Hayku, opm
N METOO0B aKTUBHOIO 0BYyYeHus.

Mcuxonornyeckne M negarormyeckme UCCrneaoBaHUs MOKasbiBAKOT, YTO HaArnsgHOCTb HEe TONbKO
crnocobcTByeT Oonee ycrnewHoMy BOCMPUATUIO M 3arnoMMHaHMK y4ebHOro marepuana, HO U Mo3BonseT
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aKTMBM3MPOBaTb YMCTBEHHYH [AeATenbHOCTb, [y0Xe MpoHMKaTb B CYLWHOCTb W3y4YaeMblX SBIEHUN,
nokasblBaeT €ro CBs3b C TBOPYECKMMM MpPOLIECCaMy MPUHATUS PELUEHU, MOATBEPXKAAET PErynmpyroLLyto
ponb obpa3a B OeATeNbHOCTM YeroBekKa.

Jlexums - Bu3yanusauus y4nTt CTyAeHTOB Npeobpa3oBbiBaTb YCTHYHO M MUCbMEHHYO MHGOPMaLUMIo B
BM3yanbHyl0 opMy, Y4TO POPMUPYET Y HUX MpPOeccroHanbHOe MbllUfIeHUe 3a CYeT cucTemaTMsauum u
BblgeneHns Hambonee 3HaYUMBbIX, CyLLIECTBEHHbIX 3NIEMEHTOB COAEPXXaHUs 00ydYeHus.

OTOT npouecc Busyanu3auum sIBNSIETCA CBEPTbIBAHMEM MbICIUTENbHbBIX COAEpXKaHWW, BKMo4as
pasHble BUAbl MHOPMaLMK, B HarnsgHbIi 06pas; Oyayyn BOCHPUHAT, 3TOT obpas, MOXeET ObiTb, pa3BepHyT
N CIYXNTb OMOPOW ANsl MbICNUTENbHbIX U NPAKTUYECKUX OENCTBUNA.

Nekuna-6ecepa, unu «avanor ¢ ayguTopueny, siBnsieTcs Haubonee pacnpocTpaHEeHHON U
CpaBHUTENbHO NPOCTON (POPMON aKTMBHOIO BOBMEYEHWS CTYAEHTOB B Yy4yebHbIM npouecc. OTa nekums
npeanonaraeT HenocpeAcTBEHHbLIN KOHTaKT npenopaBatensa ¢ aygutopuen. C uenbl NpuBReYeHus K
yyacTmio B Oecede CTyQeHTOB B nekuun-6ecee MOXHO WMCMOMb30BaTb BOMPOCHI K ayautopum (Tak
HasblBaemoe o3agayvvBaHue). Bonpochkl, KoTopble 3agaeT npenogasBaTenb B Hayane Nekuun u no xogy ee
MOryT ObiTb MH(OPMALMOHHOIO WM NpobneMHoro xapakrtepa. W npegHasHavyeHbl OHU ONSA BbIICHEHWS
MHEHMI W YPOBHSA OCBEOOMJIEHHOCTU CTYLEHTOB MO paccMaTpvMBaeMol TeMe, CTEeMNeHM WX FOTOBHOCTU K
YCBOEHMIO MNOCrneaylllero matepuana, a He Ans KOHTponsi. Bonpocbl MOXHO agpecoBaTb Kak BCen
ayauTopuu, Tak U KOMY-TO KOHKpeTHO. OHM MOryT ObITb Kak NpoCTble, CMOCOOHbIE COCPEeaOTOUYNTL BHUMaHNE
Ha OTAernbHbIX HoaHCax TeMbl, Tak U npobnemHbie. CTyoeHTbl, NPOAYMbIBas OTBET Ha 3a[aHHbIA BOMPOC,
nony4arT BO3MOXHOCTb CaMOCTOATENBHO NPUATK K TeM BbIBOAaM 1 0000LLEeHNAM, KOTOpble NpenogaBaTtenb
OOomkeH Obin coOOWUTL UM B Ka4eCTBE HOBbIX 3HAHWWA, NMOO MOHSATb rMyOuHY N BaXXHOCTb OGCyXaaemon
npobnemsbl, YTO NOBbLILLAET UHTEPEC U CTEMEHb BOCNPUATUS MaTepuana.

2 OPrAHU3ALUA U NPOBEAEHME NPAKTUYECKUX 3AHATUA NO OUCLIUNITUHE

Mo pgucumnnuHe WHMOPMAaLMOHHO-KOMMYHMKATVMBHbBIE TEXHOMOMMM B 300TEXHWM paboyen
nporpaMmori NpefycMOTpeHbl 3aHSIMUsT  MPakKmMu4Yyecko20 mumna, KoTopble npoBogdAtcs B dopme
npakTu4eckmx pador.

MpakTnyeckme paboTbl - XOOE BbINOMHEHWUS KAXKAOW MpakTUYeckon paboTbl, yvalimecs usydaroT
TEOpUlo, NPOBOAAT 3KCNEPUMEHT, obpabaTbiBaloT M aHanuM3upylT pes3ynbTaTthl, COCTABMNAKT OTYET O
BbINOSIHEHUN NabopaTopHoOn paboThl.

Mpuem «CuTyaumoHHbIX 3agay». CyTb nMpuema 3akni4vaeTrcd B TOM, YTO MO TEME BblgaroTcs
nHanBMAyanbHble 3agaHns. CTygeHT CaMOCTOATENbHO pellaeT 3agady. MHopmMaums, KacarLwasics Kakoro
— nNnbo NoHATUSA, ABNEHUS, CObbITUS, ONMMCAHHOIO B TEKCTE.

4 OPIAHU3ALIMA CAMOCTOSATENIbHOW PABEOTbI CTYAEHTOB
4.1 CamocTosiTeNibHOE U3yyeHue TemMm

TeMbl, BblHECEHHbIE HA CaMOCTOATENbHOE U3yyeHne, 0BCYKAalTCA Ha 3aHAMUsIX MPaKmu4ecko20
muna B BUae auckyccun unum onpoca. lNpenogasarterns B Havane nayvyeHus AUCUUNIuHbLI BblaeT CTydeHTam
BCE TEMbl ANS CaMOCTOATENbHOro M3ydeHus, onpegenset cpokn BAPC u npepocTaBrieHWs OTYETHbIX
mMaTepuanos npenogasaTtento. Popma OTHETHOCTU NO CAMOCTOATENBHO U3YYEHHBIM TeMam — Onpoc.

Mpenopasatento HEOOXOANMO MOACHUTL CTYAEeHTaM OBLLMIA anropuTM CamoCTOSATENBHOMO U3yYeHus
TeM:

1) 03HaKOMUTbCA C PEKOMEHAOBAHHOW y4ebHOM nuTepaTypoV M 3MEeKTPOHHbIMM pecypcamm no

Teme, C HOpMaTUBHO-NPABOBbLIMWN akTaMy (OPUEHTUPYACH HA BONPOCHI AJ1 CAMOKOHTPOIS);

2) Ha 9TOW OCHOBE COCTaBWTb PA3BEPHYTHIN MNMaH N3NOXEHUS TEMBbI;

3) npepocTaBUTb OTYETHBIV MaTepuan npenogasaTento (KOHCNEKT).

4.2 BbINnofIHeHMe 3NeKTPOHHOW npe3eHTauum

YyebHble uenu, Ha AOCTUXKEHWE KOTOPbIX OPUEHTUPOBAHO BbIMOSIHEHMWE MNpe3eHTauuu: NonyynTb
LlernocTHoe npeacTaBrieHne 06 OCHOBHbIX npuemax paboTel B 061acTv MHGMOPMAaLUOHHO-KOMMYHWKATUBHbIX
TEXHOMOTMSIX B 300TEXHNM.
YyebOHble 3afauMn, KOTOpble OOMKHbl ObiTb pelleHbl CTYAEeHTOM B pamMKaxX BbIMOJIHEHUA
npeseHTauum:
e [JeTanbHOE pacCMOTpeHWe Hauboree akTyanbHblX MNpobnem u [OOCTWXeHWA B obnactu
NH(OPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOMOMMAX B 300TEXHUU;
e hopmmpoBaHMe N 0TpaboTka HaBLIKOB NPAKTUYECKOro UCCINEAOBaHNS, HakomneHne onbiTa paboThl ¢
Hay4YHOW NuTepaTypoW, nogbopa u aHanM3a YakTMYeckoro matepmana;
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o COBEpPLUEHCTBOBAHME B  W3MOXEHUM CBOMX MbICNIEW, KPUTKUKU, CaMOCTOSITENBHOMO
MOCTPOEHUST CTPYKTYpbl paboTbl, MOCTAHOBKM 3a4ay, PacKpbiTUE OCHOBHLIX BOMPOCOB, YMeEHUE
chopmMynupoBaTh NorMyeckne BbIBOAbl U NPEAOKEHNS
ABTOp [OSMKEH OCO3HAHHO BbIGpaATb TEMY C Y4EeTOM €ro Mo3HaBaTesbHbIX MHTEpecoB. [Mpu 3TOM
BECbMa MONe3HbIMU MOTYT OKasaTbCsl COBETbI U OOCYXAEHMEe TeMbl C MnpernofaBaTenem, KOTOpPbIA MOXeT
oKasaTb NOMOLLb B NpaBuIIbHOM BbIGOpe TEMbI M MOCTAHOBKE 3aJau.

5. KOHTPOJIbHbLIE MEPOIMPUATUA MO PE3YNIbTATAM U3YUYEHUA OUCLUUNITTUHDI
B TeueHune cemecTpa no utoram U3ydyeHusa pasgenos ANCUUNMANHBI MPOBOANTCHA PYOEXHbIN KOHTPOMb B
BMOe ornpoca, a Takke MOXeT ObITb MCNONb30BaH TECTOBLIN KOHTPOSfb. T€CT COCTOUT U3 HebOonbLUoro
KOnuyecTBa 31€MEHTApPHbIX BOMPOCOB MO OCHOBHbIM pasdeniam OUCUUMNIIMHBLL. HenpaBuilbHble pPeLleHunst
pa3bupaloTcs Ha cneayoLLeM 3aHATUK; YacToTa TECTMPOBaHUSA onpeaenseTca npenogasartenem.

CpeacTtBa Ansi py6exHoro KOHTpons
PesynbTaTbl TeCTOBOM paboTbl ONpeaensoT OLeHKaMu.
- OUeHKa «0mIu4YHO» BbiCTaBnsieTcs obydatoemycs, ecnv nonyveHo 6onee 85% npaBurbHbIX OTBETOB.
- OUEHKa «Xopowoy - Norny4vyeHo ot 66 1o 85% npaBunbHbIX OTBETOB.
- OUeHKa «ydosriemeopumeribHO» - Nony4yeHo oT 51 4o 65% npaBubHBIX OTBETOB.
- oueHKa «HeydosriemeopumesibHO» - nony4eHo MmeHee 50% npaBUNbHbIX OTBETOB.

dopma NpPOMEXYTOYHOW artTecTaumm obydatowmxca — AnddepeHUNpoBaHHbIA 3adveT. YyacTtue
obyyarowerocs B Mnpouedype MOMyyYeHWs 3adeta  OCyLEeCcTBRseTcd 3a CYET y4yebHOro BpemeHu
(TpyBoémKOCTH), OTBEAEHHOIO Ha N3y4eHMe OUCLMNIIVHDI.

OcHoBHbIe ycnoBus nonyvyeHus obyyarowmmcs 3aveta:

- 100% noceLleHne NeKLUn N NPaKTUYECKUX 3aHATUN.

- MNMonoxuTtenbHble OTBETHI MPU TEKYLLEM U PYOEKHOM KOHTPOISX.

- BeinonHeHne npeseHTaumm.

lMnaHosas npouyedypa nonyvyeHusi 3ayema:

1) OOGy4atowmiica npeabsBnseT npenogaBaTtento ydebHoe nopTdonmo (cMcTeMaTUaMpoBaHHas
COBOKYMHOCTb BbIMOJTHEHHbIX B TEYEHME neprona oby4yeHnst NMCbMEHHbIX).

2) lNpenopgaBaTtenb npocMmaTtpuBaeT MNpeAcTaBfieHHble MaTepuanbl M 3anuMcu B XypHane yyérta
nocewjaemMoctTy M ycneBaeMocTM  obydawuwlerocs  (BbiCTaBneHHble  paHee  obydatolemycs
anddepeHUNpPoBaHHbIE OLEHKM MO UTOram TEKYLLEero KOHTPOns).

3) lMNpenogaBaTenb BbICTaBNSAET OLIEHKY B 3K3aMEHAUWMOHHYI0 BEOOMOCTb UM B 3a4YETHYIO KHVDKKY
obyuatouerocs.

27



NMPUNOXEHUE 8
KAOPOBOE OBECNEYEHME Y4YEBHOI'O MPOLIECCA NO AUCUMUNNUHE
1. Tpe6oBaHue ®rocC

[onsa Hay4yHo-neparornyeckux paboTHUKOB (B NPUBEAEHHBIX K LIENOYMCIEHHbIM 3HAYEHUSIM CTaBOK),
nmerowmnx obpasoBaHne, COOTBETCTBYIOLLEE NPOUNI0 NpenogaBaemMon AncuunnuHel (Moayns), B obLiem
yucrne Hay4yHo-negarornyecknx paboTHUKOB, peanuaylowmnx nporpammy 6akanaspmara, 4OSPKHA COCTaBNATb
He meHee 70 NpoLEeHTOB.

[onsa Hay4yHo-neparornyeckux paboTHUKOB (B NPMBEAEHHBIX K LIENOYMCIEHHbIM 3HaYEHNSIM CTaBOK),
UMEILLNX YYEHYIO CTeneHb (B TOM YUCIE YYEHYIO CTEMEHb, MPUCBOEHHYIO 3a pyOexoM M NpusHaBaemyto B
Poccuiickon degepaumm) n (unu) yueHoe 3BaHue (B TOM YNCIEe YY4EHOE 3BaHWNE, MONyvYeHHoe 3a pybexxom u

npusHaBaemoe B Poccuickon Pepepaummn), B oOLIEM 4YMCre Hay4yHO-Neaarormyecknx pabdoTHUKOB,
peanusyloLmx nporpaMmmy 6akanaepuara, 4OIMKHA ObiTb He MeHee 60 NPOLEHTOB.

Honsi paboTHWMKOB (B NPMBEAEHHBIX K LIEMOYUCIIEHHBIM 3HAYEHNAM CTaBOK) U3 Ynicna pykoBoaUTENen
N pabOTHUKOB OpraHM3auuin, [eaTeNbHOCTb KOTOpbIX CBA3aHa C HanpaBfeHHOCTbo  (npodurnem)
peanu3yemoi nporpamMbl 6akanaespuarta (MMeLWmxX cTax paboTbl B AaHHOW npodeccrMoHanbHom obnacTtu
He meHee 3 nerT), B obLwem 4ucne paboTHMKOB, peanuayoLwmx nporpaMMmy bakanaspuaTa, OSKHa ObiTb He
MeHee 5 npoueHTOoB.
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NMPUNOXEHMUE 9

depepanbHoOe rocyaapcTBeHHOe GloaXeTHOe obpa3oBaTenbHOe yyYpexaeHue
BbicLuero obpasoBaHus
«OMCKuM rocyaapCcTBeHHbIN arpapHbii yHuBepcuteT umenu MN.A.CtonbinnHa»

ArpoTexHonornyeckuu akynbtet

onorn no Hanpaenenuto 35.03.04 ArpoHomMus

$dOHO OLULEHOYHbLIX CPEOCTB
no AuUcuUUNnuHe

B1.0.10 ®usuka

HanpaBneHHocTb (Npochunb) «Cenekums n reHeTMKa cenbCKOXO3ANCTBEHHbIX KyNbTyp»

ObecneunBatoLLas npenoaasaHne ANCLMMANHDI MaTeMaTU4eCcKMX N eCTECTBEHHOHAaY4HbIX
kadeapa - ANGUUTINNH

Al
PaspaboTuuk, § A="/)

B.B. TpoueHko

KaHa. TexH. Hayk, AoLUeHT
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BBEAEHMUE

1. ®oHO OUEHOYHbIX CPEeACcTB MO AWUCLUUMNMHE siBRsieTcss obsizaTenbHbiM  060COGEHHBIM
npunoxeHvem k Paboyeit nporpaMMe AUCUMUNIIVHBI.

3. ®oHO OLEHOYHbIX CPEACTB SIBMSIETCA COCTaBHOMW 4acTbld HOPMaTUBHO-METOAMNYECKOrO
obecneyeHns CUCTEMbI OLIEHKWN Ka4ecTBa OCBOEHUS 0ByYaloLWLMMUCS YKasaHHON UCUUMIVHBI.

4. Tpn nomowm ®OC  ocylecTBNSAETCA KOHTPOMb W ynpaBrfieHWe npoLeccom opMMpoBaHUS
obyyvarommmca koMmneTeHuun, n3 yucrna npegycmotpeHHbix ®FOC BO B kavecTBe pes3ynbTaTOB OCBOEHMS
ONCUMNIWHBI.

5. ®oHO OLEHOYHbIX CPeAcTB MO AUCUMNIIMHE BKMoYaeT B cebsA: OLeHOYHble CcpeacTsa,
npuMeHsieMble Ons  BXOOHOTO  KOHTPOMNSA; OLEHOYHble CcpeacTsa, nMNpuUMeHseMble B paMkax
UHOVBMAOYanNU3auMnM BbIMNONMHEHUS, KOHTponsA UKCMpoBaHHbIX BuaoB BAPC; oleHouHble cpencTsa,
npuMeHsieMble AN TeKyLLero KOHTPONs W OLeHOYHble CPeacTBa, MpUMeEHsieMble Mpu MPOMEXYTOYHOM
aTTecTauun Nno uToram UsydeHns AUCLMNIUHBGI.

6. Paspabotuvkammn oHOA OLEHOYHbIX CPeAcTB MO AWCUMUNMMHE SBMSATCS npenojasatenu
Kadbedpbl ~MaTteMaTW4YecKMx W eCTECTBEeHHOHay4HbiX  AucumnnuH, obecnedvBalowen  M3yvyeHue
obyvaowmmmnca  gucumnivHel B yHuBepcuteTe. CopepxaTtenbHOW oOcHoBow pAana  paspabotkm POC
nocnyxwna Pabo4yas nporpamMmma AMCLUMNINHDI.
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1. OXUOAEMBbIE PE3YNIbTATbl U3YYEHUA
y4yeGHOM AUCLUNNUHBI, TepCOHaNbHbIA YPOBEeHb AOCTUXKEHUA KOTOPbIX NpoBepsieTcA
C Ucnonb3oBaHMeM NpeAcTaBfeHHbIX B N. 3 OL,eHOYHbIX CpeacTB

KomneTteHuun,

Koa un KoMnoHeHTbI KOMneTeHuun,
B hopmMupoBaHumn .
o HauMeHoBaHue dopmMMpyeMbie B pamKax AaHHOW ANCLUMNIUHDI
KOTOpbIX 3aieCTBOBaHa -
AMCLMINMHA WHAnKaTopa (kak oxXngaemblvi pe3ynbTaT ee OCBOEHMS)
OOCTUXEeHUN
ko HaVMEHOBAHME KOMNETeHLIMM 3HaTb 1 ymeTb fenarb BNageTb HaBblkamu
noHnmaTb (aencrteoBatb) (MMeTb HaBbIKKM)
1 2 3 4
YHueepcasibHble KOMIIemeHyuu
O6wenpodceccnoHanbHble KOMMNETEHLUN
OrlK-1 | CnocobeH pewatb | NO-1omk.1 — | dyHOaMeHTanb | UCrnonb30BaTb npoBeaeHns
TMnNoBble  3agauu | [leMoHCTpupyeT | Hble  pasgensl | dusnyeckue pusnyeckux
npodeccnoHanbHo | 3HaHue dU3NKM, B T.4. | 3aKOHbI ans | nsmepeHun
W  [OeATenbHOCTU | OCHOBHbIX dusnyeckme oBnageHus
Ha OCHOBE 3HaHWMN | 3aKOHOB OCHOBbI OCHOBaMMK Teopuu
OCHOBHbIX 3aKOHOB | MaTreMaTuyecKknm | MexaHuKu, " NpaKkTUKn
MaTeMaTU4eCKUX 1 | X, MONEKYNSPHY0 | arpoHOMUK
€CTEeCTBEHHbIX €CTECTBEHHOHa | U3NKY n
Hayk C | Y4HbIX ® 00- | TepMoanHaMuK
NpPUMeEHeEHNEM LLeNpOdEeCCHOH | Y,
WH(OPMALMOHHO- | anbHbIX 3M1EKTPUYECTBO
KOMMYHMKALNOHHbI | OUCLMNIIVH, M MarHeTmam,
X TEXHOMOTUIA; HeobxoanUMBbIX OMTUKY,
ONa  pelleHus | aToOMHYHo n
TMNOBBIX 3adad | SAEpPHYHO
B obnactu | dusmky
arpoHoMum
NO-20nk-1 — | MNMpasuna BbINONHATL BbinonHeHusa
Wcnonbayet BbIMOSTHEHUS anrebpaundeckne anrebpaunyeckmx
3HaHus pasnn4YHbIX npeobpasoBaHusi, | NpeobpasoBaHui,
OCHOBHbIX MaTemMaTU4eck | pelleHune peLLeHns passmyHbIX
3aKOHOB Ma- | Ux onepauun pasnn4YHbIX YPaBHEHUN U T.M.
TEMaTUYECKNX U YPaBHEHWUNA. 1 T.N.
€CTEeCTBEHHbIX
Hayk ans
peLueHus
CTaHOapTHbIX
3agad B
arpoHoMum

31




YACTb 2. OBLLAAA CXEMA OLIEHUBAHUA XOOA U PE3YINIbTATOB U3YYEHUA
YYEBHOU ANCLUUNNNHbI
O6LwWme KpUTEPUN OLIEHKU U peecTp NPUMeHsAeMbIX OLleHOYHbIX CPeacTB

2.1 O630pHasa BeAOMOCTb-MaTpULa OLEHMBAHUA X04a U pe3ynbTaToB U3y4eHus1 y4ebHoMn
OUCLUMNIIMHBbI B paMKax negarorm4yeckoro KOHTpons

Pexum KOHTPOMbHO-OLIEHOYHbBIX MEPONPUATUIA
B3amMM OueHka co CTOPOHbI
KaTeropus camo- o- Komuc-
KOHTPOMS 1 OLIEHKM oLeHKa OLIBHK npenoga- npencraBvTens CWOHHas
a BaTens npou3BoaCcTBa OLEeHKa
1 2 3 4 5
BxogHow KOHTpoOIb 1 NMCbMEHHBIN onpoc
WHaneuaoyanusaums
BbINONTHEHUSA™,
KOHTPOIb 2
(hkcnpoBaHHbIX
BugoB BAPC:
- KypcoBas pabora* 2.1
- KypcoBow npoekt 2.2
-PIp 2.3
- Pecbepat 2.4
- MHgmBupyaneHoe o5 sagaun [ncbMeHHbIN
3agaHue (04Hoe) oT4eT
- KoHTponeHasa pabota MncbMeHHbIN
2.6 3agjayun
(3a04HOE) oTyer
TeKyLMn KOHTPONb: 3
- CamocTtodatensHoe Bonpoce! Ansi Bunetbl K
3.1 | camonoaroToB
N3y4eHne Tem n KOMMOKBUYMY
- B pamkax Bonpocbl ans
NPaKTUYECKMX 3aHATUN 3.2 | camonoaroToB
M NOArOTOBKU K HUM kun. 3agaun.
- B pamkax Bonpocbl ans
nabopaTtopHbIX 3aHATMIA | 3.3 | camonoaroToB
N NOArOTOBKM K HAM kn. 3agaym
- B pamMkax obuie-
YHVUBEPCUTETCKOM 3.4
CUCTEMbI KOHTPOS
yCrneBaeMocTH
. ) Bonpocsbl k Bunetbl k
Pyb6exXHbIn KOHTpONb: 4
KONMIOKBUYMY KOMIOKBUYMY
4 | Tectbl B MOC Tecroskie
3aaHus
MpomexyToyHas
aTTecTaymsa* Bonpochbl ans
obyyarowmxcs no 5 NoaroToBKN K
nuToram nsyyeHus 3aveTy
OUCLIMMNUHBI

* OAHHBbIM 3HaKOM MOMEYEHbI nHaunengyanmsnpyemblie Buabl yqe6H017| pa6OTbI
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2.2 O6wme KpUTEPUN OLIEHKM X0Aa U pe3ynbLTaToB

M3y4yeHnA y4eOHON ANCLUNIIUHBI

1. ®opmanbHbIA KPUTEPUN NMOJNTyYEHUA OOy4varoLWMMUCA
NONOXUTENbHOM OLEHKU MO UTOram U3yYeHUs AUCLUNIINHDbI:

1.1 NpegycmoTpeHHasn nporpamma
N3yYeHns QUCUUNIMHBI 00yYaoLWMMCs
BbIMOMTHEHA NOJMIHOCTLIO A0 Havana
npouecca NPOMEXYTOYHOW aTTecTaumm

1.2 Mo kaxaon U3 NpeaycMOTPEHHbIX NPOrpamMmMon BuaoB paboT
no avcuunnuHe oby4aroLLMncs yCneLwHo oTymTancs nepeg
npenogaBaTenem, 4EMOHCTPUPYS NPU 3TOM AOMKHbIN (HE HMKe
MWHUManbHO MPUEMSIEMOr0) YpOoBEHb COPMUPOBAHHOCTM
3N1EMEHTOB KOMMNETEHLUN

2. N'pynnbl HedpopMmanbHbIX KpUTEpUEB

KayeCcTBEeHHOW OoLUeHKM paboTbl 06yvaloLerocs B pamkax U3y4YeHuUs AUCLUNIUHDI:

2.1 Kputepuun oLeHK1 kayecTBa xoaa
npouecca nsyyeHusi obyyaroLmmes
nporpaMmmbl AMCLMNANHBI (TEKYLLEN

yCcrneBaemocTm)

2.2. Kputepum oueHKn kadecTsa BbIMOHEHNSA KOHKPETHbIX
Bugos BAPC

2.3 Kputepun oLieHKM Ka4eCTBEHHOIo
YPOBHSA WTOrOBbIX PE3YyNbTaTOB

n3yvyeHuna gucumnimnHbl

2.4. Kputepun aTTecTaumoHHON OLLEHKN KaYeCTBEHHOIO YPOBHS
pe3ynbLTaToB U3y4YeHUst ANCLMMMNHBI

2.3 PEECTP

anemMeHTOB (POHAA OLIEHOUHbIX CPEACTB NO y4eOHOW AUCLMNIINHE

pynna OueHoYHOe cpeacTBO UK ero ANeMeHT
OLIEHOYHbIX CPEeaCTB HavnmeHoBaHue
1 2

1. CpeacrtBa gns
BXOAHOro KOHTpons

TecToBblE BOMPOCHI Anda nposegeHna BXOOAHOIo KOHTpond

KpI/ITepI/II/I OLEHKM OTBETOB Ha TeCTOBbl€ BOMPOChlI BXOAHOIo KOHTpOIid

2. CpenctBa

ONA HAMBUAyanusauum
BbINOJIHEHUS,

KOHTponA
c¢hnkcnpoBaHHbIX BUAOB
BAPC

lMepeyeHb 3agay ANS BbINONHEHMSA MHAMBMAYAMbHbBIX 3a4aHun Unm
KOHTPOMbHbIX paboT

LLkana v KpuTepum oLeHUBaHWA UHAMBUAYaANbHOrO 3a4aHus (KOHTPOSbHOM
paboTbl)

3. CpeactBa
And TeKywero KOHTponsa

I'Iepequb TEeM Ana CaMOCTOATESIbHOIo N3y4eHus TemMbl

OB anropMTM CaMOCTOSATENBHOIO U3YyYeHUs TEMbI

KpI/ITepI/II/I OLEHKN CaMOCTOATENIbHOIro n3yvyeHuna Tembl

Bonpockl Ans camonoaroToBky MO TeMaM MPaKTUYECKUX U TabopaTopHbIX
3aHATUN

KpuTepun oLieHKM caMOMNOAroTOBKM MO TEMaM NPaKTUYECKNX U1
nabopaTopHbIX 3aHATUI

4. CpeactBa py6exHoro
KOHTpons

BOI'IpOCbI K KOJIJIOKBUYMY

LWkana n KpUTeEpnn oueHnBaHnM4A OTBETOB Ha BOMPOCHI py66)KHOFO KOHTPOIA

Tectbl B NOC

TecToBble 3agaHns

5. CpeactBa

AN NPOMEXYTOYHOM
aTTecTauum no nutoram
M3yYeHUSA OUCLMIIIUHDI

BOI'IpOCbI 1 3agayvu K 3a4eTy

lMnaHoBas npouenypa nposegeHuna 3adeTa

LWkana n KpUTtepunn oueHnBaHmA OTBeTOB Ha BOMPOCHI npomex(yTquon
arrecraunmn
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2.4 OnucaHue nokasaTenemn, KpMTEPMEB U1 LLUKaN OLEHMBAHUA U 3TanoB POPMMPOBAHUA KOMNETEHL UM B paMKax AUCLUNIIUHBI

YPOBHU CHOPMUPOBAHHOCTU KOMMETEHLMIN

KOMMNEeTeHUnA He

MWUHUMarbHbIN

cpegHun

BbICOKUN

ccopmmnpoBaHa
OueHkn chopMmMpPOBaHHOCTU KOMMETEHUU
2 3 4 5
OueHka OueHka OuyeHka «xopowo» OueHka «omnu4yHo»
«Hey008/1emeopumessHoO» «y0oe/1emeopumesnbHo»
MokasaTternb Xapakrepuctuka chopMMPOBAHHOCTY KOMMNETEHLMN ®opmbi 1
WHaekc u " Ko " OLEeHNBaHNS — KomneTeHuus B nonHom ChopmMmpoBaHHOCTb CbopmmpoBaHHOCTb CbopmmpoBaHHOCTb cpencTBa
HasBaHue ankartopa HAVKATOPbI 3HaHus, ymerus;, | MEpe He ChopMUpoBaHa. KOMMeTeHLMM KOMMETEHLMM B LiENOM KOMMeTEHLMN NOSTHOCTbIO KOHTPONS
KOMAETEHLMN AOCTMXKEeHUN komneTeHunm HaBbIKM VlmeroLi_mxcsq 3HaHWK, cooTBeTcTByeT CcooTBETCTBYET cooTBeTcTBYeT ¢hOpMUPOBAHWS
KomneTeHLmm (BnageHus) YMEHWIA 1 HaBbIKOB MUHUManbHbLIM TpeGoBaHNAM. Tpe6oBaHMAM. KOMNETEHLMI
He[oCTaToOuHO ANns TpeboBaHUAM. MmetoLumxcsa 3HaHuiA, MmetoLumxcsa 3HaHuiA,
peLueHns NPakTUYecKnx Mmetomxcs 3HaHui, YMEHWI, HaBbIKOB 1 YMEHWI, HaBbIKOB U
(npodbeccunonanbHbIX) 3apad YMEHWIN, HaBbIKOB B MOTVBALMK B LLENIOM MOTMBALIMW B MOMHOMN
LienomM 4OoCTaToYHO ANS | AOCTaTO4HO ANS peLleHus Mepe J0CTaTo4HO ANA
peLleHns NpaKkTUYeCcKnX CTaHAApTHbIX PELUEHNS CITOXHbIX
(npodbeccuoHanbHbIX) NPaKTUYECKNX NPaKTUYECKNX
3agad (npodbeccuoHarnbHbIX) (npodbeccuoHarnbHbIX)
3agav 3agad
Kputepum oueHmBaHmns
MonHoTa 3HaHun 3HaeT He 3HaeT | [loBepxHOCTHO 3HaeT CyLHOCTb B coseplueHcTBe 3HaeT
dyHAaMeHTanbH dyHAaMeHTanbHbIe OpViEHTUpYeTCS B dyHAAMEHTanbHbIX CYLLHOCTb
ble pasgenbl | pasgenbl U3NKU: MexaHuky, | yHAaMeHTanbHbIX pasaenos U3NKu: byHAaMeHTanbHbIX
dun3nkn, B TM. | MONeKynspHylo u3nKy W | pasgenax guanku: MeXaHWKK1, MOMeKynsApHOA | pa3aenoB U3NKK:
dusnyeckne TEPMOANHAMUKY, MexaHuke, dU3NKN 1 MEXaHUKMN, MONeKynsapHon
OCHOBBI 3MeKTpU4ecTBO 1 | mMonekynsipHon duavke TepMoaVHaMUKK, hr3NKN 1
MexaHuKm, MarHeTusm, ONTWKY, | 1 TepMoanMHaMuKe, anekTpuyecTsa u TepMoaVHaMUKK,
MOMEKYNAPHYO aTOMHyo U3mnKy 3MEKTpUYECTBE U MarHeTuama, onTuKu, 3MeKTpu4ecTBa un
puramky " MarHeTusme, onTuKke, aTOMHOWN PM3NKN Ha MarHeTuama, onTukm,
TEPMOANHAMUKY, aToOMHOW hnsmke cpegHeM ypoBHe aTOMHOWN PU3NKK
3MEKTPUYECTBO 1 Tekyumii
MarHeTuam, 6e>KHb||’?1
OMTWKY, aTOMHYIO %HTponb
" A0epHyo ’
OrK-1 MO-1lonka TecTupoBaHue,
— uanky BbINOSHEHNE
Hanuuve ymeHui Ymeet He ymeer wucnonb3oBaTb | MMOBEPXHOCTHO 3HAKOM C | YMeeT peluaTb TUNOBbIE YmeerT peluaTb TUNOBbIE MHAVBATYaNLHE
ncnonb3oBaTb dur3nyeckne 3akoHbl ANS | MCMONb3OBaHWEM 3agjaum c 3a7ayv MCnonbL3oBaHMeM X 3anaHWiA
mamnueckme oBrnageHus OCHOBaMy | hM3NYECKMX 3aKOHOB 1cnonb3oBaHNeM 3HaHWM 3HaHUA PU3NKM Ha
3aKOHbI ansa | Teopum " npakTuk1 | Ans oBnageHus h13MKKN Ha cpedHeM BbICOKOM YpOBHE
oBnageHus arpoHoMuu OCHOBamMu Teopun 1 YypOBHEe
OCHOBamMu Teopum NpaKTUKN arpoOHOMMUK
" npaKkTuKu
arpoHoOMuK
Hanuyve HaBbIkoB Bnageet He BnapgeeT HaBblkamu Bnapgeet HaBblkaMu Bnapgeet HaBblkaMu Bnapgeet HaBblkaMu
(BnageHue onbIToM) | HaBblkaMu nposeAeHnst PUsnYecknx nposeAeHust npoBeAeHnst husnyecknx npoBeAeHnst husnyecknx
nposeaeHns N3MepeHnin PDU3NYECKNX U3MEPEHUIA | U3MEPEHUI Ha CpedHEM N3MEepPEeHWI Ha BbICOKOM
hranyeckmx Ha HU3KOM YpOBHEe ypOBHe ypOBHe
n3MepeHun
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I/u:||'20I'IK—1

MonHoTa 3HaHun

3HaeT npasuna
BbIMNOJIHEHUSA

He 3HaeT npaBuna
BbINONHEHNA pasnmnyHbIX

[oBepxHOCTHO 3HaeT
npasuna BbINOJNTHEHUA

3HaeT npasuna
BbINOMHEHUS Pa3NUYHbIX

3HaeT npasuna
BbINOMHEHUS Pa3NUYHbIX

pasnuyHbIX MaTemaTuyecknx onepaummn pasnuyHbIX MaTemMaTU4YecKmx MaTemMaTU4YecKmx
MaTemMaTUYeCKmX MaTemMaTUYeCKmX onepauui Ha cpegHeM onepauuii Ha BbICOKOM
onepauun onepauun YpPOBHE YpPOBHE

Hanuuue ymenui Ymeet He ymeeTt BbINONHATL | YMeeT BbIMNOMHATL | YMmeeT BbINONHATE | YMeeT BbINONHATb
BbIMOSHATH anrebpanyeckue anrebpanyeckue anrebpanyeckue anrebpanyeckue
anrebpanyeckue npeobpa3oBaHns, pelleHne | npeobpasoBaHus, npeobpa3oBaHus, npeobpa3oBaHus,
npeobpa3oBaHns, | pPasnuYHbIX YPaBHEHUA. W | peLueHve pasnuyHbIX | pelueHne pasnuyHbIX | pelueHune pasnuyHbIX
pelueHune T.N. YPaBHEHWN.M  T.N  Ha | ypaBHEHWUA.N T.Nn Ha | ypaBHEHWN.N T.Nn Ha
pasnuyHbIX HU3KOM YPOBHE. cpegHeM ypoBHe. BbICOKOM YPOBHE.
YPaBHEHWUN. U T.N.

Hanuuyve HaBbIkOB Bnageet He Brageetr HaBblkamu | Bnageet HaBblkamu | Brnapgeet HaBblkamu | Brnageet HaBblKamu

(BnageHue onbITOM) | HaBblkamu BbINOSTHEHWS BbIMOSIHEHUS BbIMOSIHEHUS BbIMOSIHEHUS
BbIMOSTHEHUS anrebpanyecknx anrebpanyeckmx anrebpanyeckmx anrebpanyeckmx
anrebpanyeckmx npeobpa3oBaHni, peLleHnst | npeobpasoBaHui, npeobpasoBaHun, npeobpasoBaHun,
npeobpa3oBaHvii, | pPas3nuYHbIX YpPaBHEHWA W | peLueHus] pasnuyHbIX | pelueHusi pasnuyHbIX | pelueHust pasnuyHbIX
peLueHust T.M. YpaBHEHWA W T.N. Ha | ypaBHEHWA U T.N. Ha | ypaBHEHUA U T.N. Ha
pasnuyHbIX HU3KOM YPOBHE cpegHeM ypoBHe BbICOKOM YPOBHE

YPaBHEHWUN W T.N.

TekyLwun,
pybexHbIn
KOHTpOIb,
TECTMpOBaHUe,
BbINOSTHEHME
VMHAMBUAYanbHbI
X 3agaHun
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YACTb 3 MeTtoauyeckue maTepuanbl, onpeaensiowme npoueaypbl oLeHUBaHUA 3HAHUNA, YMEHUN,
HaBbIKOB, XapaKTep13yHLwmnx 3Tanbl hOpMUPOBaHUSI KOMNETEHL NN

YacTtb 3.1. TUnoBble KOHTPOMbHLIE 3aA4aHUs, Heo6xoAuMbIe ANA OLEeHKU 3HaHUN, YMEeHUN, HAaBbIKOB

3.1.1. BOMNPOCHI
AnNA NnpoBeAeHUA BXOAHOIo KOHTPOnA
BxoaHOM KOHTPONb MPOBOAMTCA Ha MEPBOM MPaKTUYECKOM 3aHSITUM C LIESbIo BbISBIEHUS pearnbHOn
FOTOBHOCTU OOy4aloLMXCA K OCBOEHUI0 AaHHOW AUCLIMNIMHBI 332 CYET 3HaHWW, YMEHUMN U KOMMNETEHLN,
chopMMpPOBaHHLIX B Kypce u3nkuM, nsydaemMom B cpegHen Lwkone. B 6unete 10 BonpocoB no Bcem
pasgenam ou3nkn: MexaHuka, MonekynsipHasa pusnka n TepMoanHamMuka, anekTpomarHeTmuam, konebaxmsa m
BOJHbI, OMNTUKA, aTOM U aTOMHOE A4po0.

[Mpmepbl buneTos

Bunet Ne 1
1. B kakmx eauHuuax cuctembl CU umamepsieTca: a) nepemelleHue;  ©) CKOpPOCTb; B) YCKOPEHUE; T)
Bpems?
2. Kakon aHeprven obnagaet Teno maccon 100 g, nogHAToe Ha BbICOTY 5 M?
3. Kak HasbiBaeTca siBNeHme npeBpalleHus: a) XnakocTun B nap; 6) napa B XMAKOCTb?
4., 3annwunte popmynumpoBky n dopmMyny 3akoHa Kynona.
5. Yto Takoe aneKkTpuyecknii Tok?
6. WN3obpasnute Ha cxeme coeguHeHue MPOBOAHUKOB: a) nocnegosaTenbHoe; 6) napannensHoe.
OnpepenuTte gna kaxgoro coeguHeHus (a n 6), Kakas M3 3NEKTPUYECKUX BEMNUYMH OOMHAKOBaA OMis BCEX
NPOBOAHMKOB.
7. HanpaeneHvne nWMHWIA MarHMTHOro Mofsi NPOBOAHWKA C TOKOM onpegensieTcs no

9 N
npasuny 6ypasymka. Ccopmynmpynte 310 Npasuno. A
8. Uto noHmmatloT nog gucnepcmen ceeta? T
9. Ha pucyHke nokasaHa cobupatoLlas nuHsa u npegmet AB. NocTpoliTe nsobpaxeHue —3 o)
A:B; npegmeTa AB. F B
10. OnuwmnTe CTPOEHNE aToMa M aTOMHOrO sapa.
v

Bunet Ne 2
1. Benocuneguct exan co ckopocTblo 12 km/y B TedeHue 30 mMuHyT. Onpegenutb NyTb, NPOWAEHHbIN
BENOCUNEANCTOM.
2. 3anvwmnte hopMynmnpoBKM TPEX 3aKOHOB HbloTOHA.
3. Kak HasbiBaeTCcsa nepexo BeLlecTBa: a) U3 TBEpAOro COCTOSAHUS B Xuakoe; 6) 13 Xnakoro coCTosiHUS B
TBEPOOE?
4. B Kaknx eavHuLax n3aMepsieTcsi: a) ariekTpuyeckmin 3apsag; 6) anekTpoéMKoCTb; B) noTeHuman?
5. Kaknm npnbopomM MOXXHO M3MEPUTL HaMNpPsKeHUE B 3NEKTPUYECKON Lienn?

6. Onpegenute obLlee conpoTuBrieHne yyactka AB uenu, ecnu R, R,
Ri1=20mM,  R;=40m, ] 1+—_ }—
7. MepeyncnuTe UCTOYHMKM MarHUTHOTO Mons. A B

8. Uto noHmmatoT nog nHtepdepeHunen n gudpakumen ceeta?
9. 3anuwute opmynMpPoBKy 1 hopMyIy 3aKoHa NPerioMsieHns CBeTa.
10. OnuwnTe CTpoeHme atoMa Uu aTOMHOro s4pa.

Bunet Ne 3
1. Bblpasute ckopocTtb Tena 54 km/4 B Mm/C.
2. B 4ém 3aknoyaeTcs aBreHne, Ha3blBaeMoe pe30HaHCOM?
3. B kakmx eguHnuax cucteMbl CU nsmepsietcs: a) gasneHue; 6) Temnepartypa; B) 00bEM?
4. Kakne [Ba popa SrekTpuUYecKMx 3apsiioB CyLecTBylOT B npupoae? Kak B3aMmMogencTBylT Tena,
UMetoLne 3apsiabl OQHOIO 3HakKa? pasHoro 3Haka?
5. OT yvero 3aBMCUT COMPOTUBMEHUE NPOBOAHMKA? 3anuwwute dopmMyny, KoTopas
NMOKa3bIBaeT 3Ty CBA3b.
6. 3anuwmnTte opmynMpoBKy u popmyny 3akoHa [koynsi — JleHua.
7. 3anuwuTe 3akoH Amnepa. OnpegenuTe, Kyaa HanpaeneHa cuna, LeWcTBylwas Ha
NMPOBOAHMK C TOKOM, CO CTOPOHbI MarHUTHOrO Monis?
8. Kak HasbiBaeTCcs YacTuua anekTpomMarHMTHOro
n3nydeHns?
9. MNocTponTte onsa kaxgoro cnydas (a, 6, B) nonoxeHne
OTPaXKEHHOro UNM NagatoLero nyya.

§
i ) B)
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10. YTo BbI NOHMMAETE No4 PaaNOaKTUBHOCTLIO?

LLikana un KpUTEep1MUN OLLeHKMN
OTBETOB Ha BONPOCHLI BXOAHOI0 KOHTPONA
- OueHKa «OTIIMYHOY», ECNN KONMMYECTBO MpaBusbHbIX 0TBETOB OT 81-100%.
- OueHKa «XOpOoLLOY», eCnv KONMYECTBO NpaBuibHbIX OTBETOB OT 71-80%.
- OueHkKa «ya0BNEeTBOPUTENBHOY, €CIN KONNYECTBO NpaBuIibHbIX OTBETOB OT 61-70%.
- OueHKa «HeyooBneTBOPUTENBHOY, €CNN KONMMYECTBO NpaBuiibHbIX OTBETOB MeHee 61%.

LUKAJA U KPUTEPUN OLIEHKU
OTBETOB Ha BONPOCHLI BXOAHOI0 KOHTpOns

3.1.2. CpenctBa
ONS UHAMBUAyanu3aumMm BbINOJSIHEHUS, KOHTPOns hukcupoBaHHbIX BuaoB BAPC

BbinonHeHve nHaMBMAYyanLHoro 3agaHus

— 3agaHus no pasgeny «MexaHukay;

— 3afaHus no pasgeny «MonekynsipHas ouavka 1 TepMoaMHaMMKay;

— 3aaHus No pasgeny «ONekTpocTaTuka 1 NOCTOAHHBIN TOK»

— 3afaHusa no pasgeny «OnekTpoMarHeTuamy;

— 3apaHuga no pasgeny «KonebaHusa n BOMHbI»;

— 3apaHusa no pasgeny «OnTukay;

— 3afaHuga no pasgeny «OnemeHTbl PU3NKN atoMa U aTOMHOro sapay
MHaveuayanbHble 3afjaHvs BbINMOMHATCA COrMacHO BapwaHTy (HOMep MO ChAMCKY B XXypHane npenogasaTens).
BapuaHTbl BbinoxeHsl B MOC. MpoBepeHHble npenogaBaTteneM 3agaHust npukpennsiotcs B MOC Kk cOOTBETCTBYHOLUMM
anemMeHTaM 3afaHuni.

O6uwasa TpyaoeMKoCcTb BbINONHeHUA 52 yaca

LUKANA N KPUTEPUM OLIEHUBAHUA

— OlLeHKa «3a4yTeHO» BbICTABMSIETCS €Cnu: MHAWBMAYyanbHOe 3ajaHue MpedoCTaBNeHO B YCTaHOBIIEHHBIN CPOK U
ohopmneHa B COOTBETCTBUM C TpEBOBaHMSMU; NMPaBUITbHO PELLEHO He MeHee 7 3ajay.

— oueHKa «He3auyTeHO» BbICTABMSIETCS €Cnu: WHAMBUAyanbHoOe 3afjaHue He OgOpPMIIEHO B COOTBETCTBUM C
TpeboBaHuaMM; pelLeHo He Gonee 6 3agay.

MepeyeHb 3apaHUit AN KOHTPONbHbIX pa6oT
obyyarowmxcs 3ao04Hon hopMbl 0OyUHEeHUsA

— 2 3apgayv no pasgeny «KunHematuka;

— 2 3apgayv no pasgeny «uHamukay;

— 3afaya no pasgeny «MonekynsipHas uavka;
— 3afaya no pasgeny «TepMoguHamukay;

— 2 3agaym no pasgeny «OneKTpu4ecTBoy;

— 2 3agaym no pasgeny «MarHuTHoe noney.

LUKANA U KPUTEPUM OLLEHNBAHUA
— OLleHKa «3a4TeHO» BbICTaBMAETCA €CMN: KOHTPONbHAas paboTa npefocTasfieHa B YCTAHOBIEHHLIN CPOK U ohopMIieHa
B COOTBETCTBUM C TpeboBaHNAMU; NPaBUIIbHO PELLEHO He MeHee 7 3ajad.

— OLEHKa «He3auyTeHO» BbICTABMSAETCA €Cnu: KOHTPOnbHasa paboTa He odopMreHa B COOTBETCTBUM C TpeboBaHUAMU,
peLueHo He Gonee 6 3anau.

3.1.3 CpeactBa ANA TeKyLero KOHTpons

Tema B cocTaBe paszgena/Bonpoc B dopma
PacueTHas
cocTaBe TeMbl pasfena, TeKkyLlero
Homep pasgena gucumnnuHbl TPYAOEMKOCTb,
BblHECEHHbIE Ha CamMOCTosiTENIbHOE yac KOHTpOMS Mo
n3yyeHve Teme
OuHas ¢opma obyueHus
2 | Ocmoc 2 Konnoksnym
MIToro no o4HomMy 00y4eHuo 2
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BOMNPOCHI
Ans CaMOCTOATENbHOro N3y4eHUs TeMbl

OBLUA ANTOPUTM
CaMOCTOATENIbHOro U3y4eHNs TeMbl

1) O3HaKOMMWTLCS C PEKOMEHOOBaHHOW y4eBHOW NUTEPATYPOI U SNEKTPOHHBIMU pecypcamm Nno Teme
(opvieHTVPYSICb Ha BOMPOCHI A4S CAMOKOHTPOSIS).

2) Ha aToi ocHOBe COCTaBUTb PA3BEPHYTLIN NIlaH U3NOXEHUS TEMbI

3) BeibpaTb (hopMy OTYETHOCTU KOHCMEKTOB(MMNAH — KOHCMEKT, TEKCTYanbHbIA KOHCNEKT, CBOBOAHLIN
KOHCMNEKT, KOHCMNEKT — cxema)

2) OdbopMUTb OTHETHbLIN MaTepuarn B YCTaHOBIEHHOW hopMe B COOTBETCTBMU METOAMNYECKNMMN
pekomMeHZaumamm

3) HDOBeCTVI CaMOKOHTPOJ1b OCBOEHUA TEMbI MO BOMNpocCaM, BblAaHHbIM npenogaBaTesiem

4) MNpepocTtaBuTb OTYETHBLIM MaTepuan npenogasaTenio No CornacoBaHWIo ¢ BeayLMM npenogasarenem

5) MoAroToBUTLCS K NPeayCMOTPEHHOMY KOHTPOSbHO-OLIEHOYHOMY MEPOMNPUSTUIO MO pesynbTaTtaM
CaMOCTOSATENIbHOIO U3yYeH sl TEMbI

6) MpWHATL y4acTue B ykazaHHOM MEPONPUATUN, MPONTK pyGeXkHOe TecTMpoBaHWe No pasaeny Ha
ayaAMTOPHOM 3aHATUM U 3aKMNOYUTENbHOE TECTUPOBaHWE B YCTAHOBIEHHOE AN BHEAYOUTOPHON paboThbl
BpeMsi

7.2.1 WKAJA U KPUTEPUUN OLLEHUBAHUA
CaMOCTOSATENIbHOro U3y4eHus TeMbl

— OLEHKa «3a4YTeHO» BbICTaBMsETCH, ecrnm obyyalLmMnca OpueHTMpyeTCca B N3y4eHHOM maTepuane
TeMbl.
— OLEHKa «He 3a4TeHO» BbICTaBMseTCs, ecrninm obyyarwwmmncs cnabo NOHMMaeT CyTb BOMPOCOB.

BONPOCHI
ANs caMonoAroToBKU K TabopaTOpPHbLIM U NPaKTUYECKUM 3aHATUAM

Paspen 1. MexaHuka

KpaTkoe cogepxaHue
KuHematuka. Mogenu B mexaHuke. Cuctema otcueta. [locTtynartenbHoe OBwXKeHue. TpaekTopus,
nyTe, nepemelleHve. CpegHsia ckopoCTb. MrHOBeHHasi CKOpPOCTb. YCKOPEHME W €ro COCTaBMsioLime.
BpallatensHoe OBwkeHue. Yron noBOpOTa, YrnoBasi CKOPOCTb WM YrroBOe YckopeHue. PaBHoMepHoe wu
paBHOMepeMeHHoe ABWKEHUS. YpaBHeHus u rpadukn. OuHamuka. 3akoHbl HbloToHa. Cunbl B MexaHuke.
OHeprusa, paboTta, MOWHOCTb. Mmnynbc Tena. 3akOHbl M3MEHEHMSI U COXPaHEeHMs UMMynbca. 3akoH
coxpaHeHus sHeprun. MomeHT wmHepummn. Teopema LtenHepa. MomeHT cunbl, nneyo cunbl. OCHOBHOE
ypaBHeHWe OUHaAMUKN BpallaTenbHOro ABMXEeHUS. 3aKoHbl M3MEHEHUS U COXPaHEHUs MOMEHTa MMMynbea.
BsaskocTb. 3akoH HbloTOHa Ans cunbl BHYTpeHHero TpeHusa. MeTog onpeaeneHns Baskoctu (metoq Ctokca).

Bonpochb! 4ns caMoKOHTPONst Mo pasaeny:
. Uto nsyvaet knHemaTmka?
. Yto Takoe maTepuansHas Touka? abcontoTHO TBEpAoe Teno?
. Nante onpegeneHve NOCTynaTenbHOro U BpalLaTenbHOro ABWMKEHNI.
. Uto Takoe nyTb? nepemeLLeHne? ckopocTb? yckopeHue? KakoBbl NX eanH1Lbl U3MEPEHNs?
. Uto Takoe npsAMonuHeriHoe ABMKEHNE? KPUBOSMHENHOE ABMKEHME?
. Uto Takoe yrnosas cCKoOpoCTb? yrroBoe yckopeHne? KakoBbl X eQuHNLbI U3MepeHUsi?
. 3anmwmTe opmynbl CBA3M NNHENHBIX U YITIOBbIX BENTUYMH.
. 3anuwnTe ypaBHEHWS PaBHOMEPHOIO U PaBHOMEPEMEHHOTO ABWKEHWIA.
. Uto nsyvaet guHamuka?
10. CcpopmynupyinTe 3akoHbl HblOTOHA.
11. [Ba Tena oguMHakoBOro oOb&éma - antOMMHMEBOE WM CBMHLIOBOE - OBWXKYTCS C OOMHAKOBLIMW CKOPOCTSIMM.
CpaBHUTE MMMYNbCbI 3TUX TE.
12. Y70 Takoe cnna? Kakue cunbl B MEXaHUKE Bbl 3HaeTe?
13. OgrHakoBble cyrbl COOBLLMMM ABYM Teram pa3Hoe YCKopeHue. YTo MOXHO ckasaTb O Maccax 3Tux Ten?
14. CchopmynupyiTe 3aKOH COXPaHEHUS UMMYIbCa.
15. B 4éM 3aKmn4aeTcs CyTb peakTUBHOIO ABWKeHWsl. CrneocTBMEM KaKOrO 3aKOHA SABMSIETCS pPeakTMBHOE
nBukeHne?
16. YT0 Ha3bIBaeTCA SHeprnen? paboTon? MOLLHOCTLIO? KakoBbl X eAMHNLIbI UBMEPEHUS?
17. Kakme B1abl MeEXaHW4YeCKOn 3HEPrN Bbl 3HaeTe?
18. Kak MoXHO BbluMcnnTb paboTy rpadouyeckun?

OCOoONOOOOThA,WN =
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19. CchopmynumpyiTe 3aKOH COXPaHEHUS] B MEXAHUKE.

20. Jarite onpegeneHne MOMEHTY UHEPLMM MaTepuaribHON ToYKKM, abCcomntoTHO TBEPAOro Tera OTHOCUTENBHO OCK
BpaLleHus. KakoB pmamyeckuii CMbICI MOMEHTa MHEPLMA?

21. OT Yero 3aBMCUT MOMEHT UHEPLM Tena?

22. Cchopmynmpyiite BTOpon 3akoH HbloTOHa ans BpawaTenbHOro ABMKEHNS.

23. Yto Takoe MoMeHT umnynbca? CdopMynupyinTe 3akOH COXpaHEHUS MOMeHTa mmnynbca. lNpuBeaute
npUMepbl BbIMNOMHEHUSA 3TOrO 3aKoHa.

24. Yem obycrnosneHa BA3KOCTb XMAKOCTM? OT Yero 3aBuUCUT?

25. MNpu obpasoBaHnM CrMBOK XUPOBbIE LUAPWKMA BCMMbIBaOT BBEPX. Kakne cunbl AEACTBYIOT Ha Lapukun?
Kak HanpaBneHbl 3T cunbl?

Paspen 2. MonekynsipHasa hm3snka n TepmoanHaMmka.
KpaTkoe copgepxaHue

MonekynsipHo- KuHeTuyeckass Teopus uaeanbHbix ra3oB. OCHOBHbIE MNOMOXEHWA MOMEKyNspHO-
KnHeTnyeckon Teopuun. NoeanbHbii ras. MMapameTpbl cocTosHMA ras3a. Mzonpouecchl. OnbiTHbIE rasoBble
3akoHbl: bonna-Mapuotta, LWapns, [ewn-Jlioccaka, KnanenpoHa, ABoragpo, [danbToHa. YpaBHeHue
COCTOSIHMA mgeanbHOro rasa - YypaBHeHne MeHgeneesa - KnanevipoHa. OCHOBHOe ypaBHeHMWe
MOMEKYNSAPHO-KUHETUYECKOW Teopuu waeanbHbIX rasoB M crieacTBus m3 Hero. 3akoH Makceenna o
paBHOMEPHOM pacnpegeneHnun Monekyn rasa no ckopoctam. OCHOBbI TepmoanHaMukn. Yncno creneHewn
cBoboabl Monekynbl. 3aKOH pPaBHOMEPHOrO pacnpefeneHns 3HeprMn No crteneHsam cBoGoAdbl MOMeKyr.
BHyTpeHHss aHeprnsi ngeanbHOro rasa u eé uameHeHue. Pabota rasa npu umameHeHun ero obbéma.
KonunyectBo TennoTbl. YgenbHas W MonspHas TennoémkocTu. YpasHeHne Maviepa. KoadduumeHTt
MyaccoHa. AgmabaTtHbin npouecc. [lepBoe Havano TEPMOOUHAMUKM U €ro NPUMEHEHWe K pasfuyHbIM
rasoBbiM npoueccam. Kpyrosown npouecc (umkn). ObpaTnMble 1 HeobpaTumble npouecchl. Linkn KapHo n ero
K.n.4a. Tennoeble U XONOAMIbHbIE MALUWHbI. QHTPONUSA U €€ n3MeHeHne. BTopoe Hayano TepmoavHaMuKu.

Bonpocbl 4ns caMoOKOHTPONs Mo pasgeny:
1. B 4éM cOCTOAT OCHOBHbIE MOSNIOXEHMS MOSIEKYTIAPHO-KUHETUYECKON TEOPUN?
2. Y10 HasbIBaeTCA naeanbsHbIM ra3om? [Npy Kakux yCrioBmsix peanbHbIv ra3 6nmM3ok kK naeansHomy?
3. UT0 HasbiBaloT n3onpoueccamm? Kakme oHu bbiBaroT?
4. CchopmynupyinTe 3aKoHbl, ONUChIBAKOLLIME M30MPOLECChHI.
5. TlocTpoite M30TEPMbI, M30XOpPbl M un300apbl B KOOpAuHaTax [AdaBneHue - O0O0bEM, [JaBneHue -
TepMoaMHammndeckasi Temnepartypa, 00bEM - TepMognHaMmyeckas TemnepaTypa.
6. Yem oTnnyaetcs ypaBHeHve KnanenpoHa oT ypaBHeHns MeHaeneesa - KnanevipoHa?
7. 3anuwute copmynbl Ans cpegHen apuMeTUHecKon CKOPOCTU MOMEKyn, cpeaHen KBaapaTU4HOM CKOPOCTH,
Hanbonee BEPOATHON CKOPOCTW.
8. UT0 usyyaet TepmognHamumka?
9. YTo HasbIBaeTCa YMCroM CTeneHen cesoboabl Monekynbl? OnpegenvTe 4YiCno cTeneHen ceobodbl Ans renus,
BOOOPOAA, YIMEKMCIIOro rasa, BOAsIHOro napa.
10.4T10 NOHUMAIOT NOA BHYTPEHHEW SHEPIMEN pearnbHOro rasa? ngeansHoro raza? OT Yero 3aBMCUT BHYTPEHHSS
3HEeprus ngeanbHoro rasa?
11. Kak rpadpmueckm MoxXeT ObITb BeluMCIIEHa paboTa, coBepLuaemas ra3om?
12. MNpun kakom npoLecce coBepLUaeTcst Bonbluas paboTa paclumMpeHust ra3a npu OgHOM M TOM Xe U3MEHEHUM
obvéma?
13. Hante onpeneneHve yaoenbHOW TEMMOEMKOCTM U MOMSIPHOW TEnnoéMmKocTV rasa. Kak Tennoé&mkocTb
pasnuyaeTcs B 3aBUCMMOCTM OT npoLiecca?
14. Kakol npouecc HasbiBaeTcs agnabatudeckum? MNprBegute npuMepsbi.
15. CchopmynupyinTe nepBoe Havano TepMogUHaMUK.
16. Npun kakom npoLecce OOHUM U TEM e NMOABEAEHHBLIM TEMIMOM MOXHO HarpeTb ra3 Ao 6onbLier Temnepartypbi?
17. Ipu kakom npoLiecce coBepLUaeTcs paboTa paclumpeHus rasa 6e3 nogsoga tenna?
18. MNpu kakom npoLiecce ras He coBepLlaeT padoThbI?
19. lNMpwn kakom NpoLecce HyxHO NoaBecTy Bonblue Tenna, YTobbl HarpeTb rasd Ha 10°C?
20. Y10 HasbiBaeTca obpatumbiM npoueccoM? Heobpatumbiv npoueccoM? [lpuBegute npumepbl 3TUX
NpoLeccoB.
21. V13 kaknx NpoLLeccoB COCTOUT LMk KapHo?
22. 3anvwmte dopmyny K.n.A. uukna KapHo. MNepeuncnmre ycrnosust NoBbILLEHMS K.N.4. Unkna KapHo.
23. MNMosicHWTe NpuHLMN paboTkbl TENMOBOro ABUraTens 1 XonoaunbHON MaLUMHBbI.
24. Y10 Takoe aHTponua? YkaxnTe CBsI3b SHTPONUM C TEPMOANHAMUYECKON BEPOSITHOCTHIO.
25. MpueeguTe pasnuyHblie OpMyrNMpPOBKX BTOPOro Havyana TepMoavHaMUKN.
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Paspgen 3. 9nekTpocTaTtuka 1 NOCTOAHHbIN TOK
Kpatkoe cogepxaHue

3akoH coxpaHeHus anekTpudeckoro 3apsga. 3akoH KynmoHa. 3QmnekTtpoctatmyeckoe  nore.
HanpspkéHHOCTb — amekTpocTaTMdeckoro nomns. [MpyMHUMI  Cynepnosvuumn  3MeKTpoCTaTUYecKux Mnonemn.
CunoBble nuHMK.  TlOTOK BekTopa HanpsbkEHHOCTU. Teopema [aycca M €€ NpUMEHEHME K pacyeTy
3MNEKTPOCTaTUYECKNX MONEN: PaBHOMEPHO 3aPSKEHHOW OECKOHEYHOW HWUTW; PaBHOMEPHO 3apsPKEHHOM
OeCKOHEeYHON MIMOCKOCTU; ABYX OECKOHEeYHbIX napannenbHbiX PasHOMMEHHO 3apsiKEHHbIX MIIOCKOCTEN.
PaboTa anekTpocTatnyeckoro nomsi no nepemelleHuto 3apsaa. lNoteHymansHas aHeprum B3anmonencTang
3apsagoB. oTteHuuwan nons. CBA3b HanNPsXXEHHOCTM WM MOTeHuuana. OKBUMNOTEHUManbHbIE MOBEPXHOCTH.
Tunbl  ANANEKTPUKOB. Monspusauua  OMANEKTPUKOB. Monspn3oBaHHOCTb. CerHeToaneKkTpuku.
OneKkTpoEMKOCTb yeAMHEHHOro nposoAHuka. KongeHcaTopbl. [locnegoBatenbHoe U napannenbHoe
coeIHEHNE KOHOEHCATOpPOB. JHEprus CUCTEMbI 3apsaoB, 3apPsHKEHHOr0 MPOBOAHUKA M KOHAEHcaTopa.
OHeprusi aneKTpocTaTUYecKoro nons.

OnekTpMyeckMn TOK, Cuna M MNMOTHOCTb Toka. CTOpPOHHME Cunbl. JneKTpoaBwKyllash cuna u
HanpsxeHue. ConpoTtuBneHne npoBogHuka. 3akoHbl OMa Ans OOHOPOAHOIO M HEOOHOPOOHOrO Y4YacTKOB
uenu, 3amMkHyTon uenu. Pabota M MowHocTb Toka. 3akoH [xkoyns - JleHua. lNMpasuna Kupxroda ansa
pa3BeTBMNEHHbIX LENen.

1. Kakue cBOWCTBa 3MEKTPUYECKMX 3apsia0B Bbl 3HaeTe?
2. Kakon npnbop no3sonsaeT 06HapyXuUTb 3NEKTPUYECKNA 3apsa?
3. CchbopmynmpyiiTe 3aKOH COXpPaHEHUS ANIEKTPUYECKOTO 3apsaaa.
4. Copmynupyite 3akoH KyrnoHa. Kak 1 BO CKOMbKO pa3 M3MEHWUTCS Cura B3aMMOLEWCTBUSA ABYX TOYEYHbIX
3apsaoB, ECNK PAcCTOAHNE MEXY HUMW YBENUYUTL B ABa pa3a?
5. Kakoe none Ha3blBalOT 3MEeKTPOMarHUTHbIM? 3rIEKTPUYECKMM? 3NEKTPOCTaTUYECKUM?
6. UTo Ha3bIBaeTCHA HAaNPSHKEHHOCTBLIO AneKTpocTaTuyeckoro nonsA? Kakosa egyHuLa naMepeHmnsi?
7. Oante onpegeneHye CMoBbIM MIMHUSIM 3MEKTPOCTATUYECKOrO nors. [loyemy OHM He nepecekatoTcs?
8. Hokaxute, yto 1 H/Kn =1 B/m.
9. Oante onpepenenve noTeHumana. Kak rpadwmyecks npenctaButb pacnpederneHve rnoTeHumana B pasHbiX
TOYKax rnors.
10. Kakme Mornekyrbl Ha3bIBaOTCA HENONAPHBLIMU? MONSAPHLIMU?
11. B 4ém 3akntodaeTcs nonsapmsaums ananekTpmkos? Kakue Buabl nonspusaumm Bl 3HaeTe?
12. Kakume BeLLecTBa Ha3bIiBalOT NPOBOAHNKAMU?
13. Ha 4ém ocHoBaHa anekTpocTaTnyeckas sawmra?
14. Yto Ha3bIBAOT 3MNEKTPOEMKOCTBIO YyeaMHEHHOro npoBogdHuka? OT yero 3aBucuT oHa 3aBucut? Kakosa
eavHMLAa SNeKTPOEMKOCTMN?
15. CpaBHWTE MEKTPOEMKOCTM YEAUHEHHBIX NMPOBOAALLMX LUAPOB - antoMUHUEBOro Y MEOHOro, €Cnn UX pagunychbl
OOVHaKOBBbI.
16. YTto HasbiBatloT koHAeHcaTopammn? Kakvue oHu BbiBatoT? [Ins Yero ncnonb3yoTcs?
17. Yto HasbiBalOT 3NEKTPUHYECKMM TOKOM? CUIION TOKa? MMOTHOCTBbIO ToKa? KakoBbl eQuHMLbl CUMbl TOKa U
MMOTHOCTW TOKa?
18. Uto Takoe UCTo4HMK Toka? KakoBa ero posib B 9MeKTpU4ecKon Lenm?
19. YUto HasbiBatoT OC? HanpsikeHnem? B 4éM mx oTnmnumne? KakoBbl eanHULBI X N3MEPEHNA?
20. Y10 Ha3biBalOT CTOPOHHUMM cunamm? Kakosa ux npupoga?
21. 3anuwmuTte 3akoH Oma gns 0gHOPOLAHOIO M HEOAHOPOAHOIO Y4HacTKa Lienu; Anst 3aMKHYTOM Lienw.
22. OT Yero 3aBUCUT CONPOTUBIIEHNE NPOBOAHMKA?
23. Y70 Ha3bIBaloT CBEPXNPOBOAMMOCTBIO? Kakyto TemnepaTtypy Ha3blBatOT KPUTUHECKON?
24 Ha kakoM npvHUmne paboTatoT TEPMOMETPbI COMPOTUBMIEHUS? TEPMUCTOPbI?
25. Cchopmynumpyiite npasuna Kupxroda. Kak cnegyet npumeHsTs npasuna Kupxrodga?

Paspnen 4. OnekTpomarHeTusm

Kpatkoe copepxaHue

MarHuTHoe none u ero xapakrepuctuku. 3akoH buo - Casapa - Jlannaca u ero npumeHeHue K pacuyéTy
MarHuTHoro nons. lMpuHuUMn cynepno3vumMm MarHuTHbIX nornen. 3akoH Amnepa. [paBuno neBon pPyKW.
B3avmMopencTBme napannencHbix TokoB. Cuna JlopeHua. [BWXEHUE 3apsHKEHHbIX YacTuLl, B MarHUTHOM
none. MarHutHoe none coneHompa. MOTOK BeKTOpa MarHUTHOM MHAYKUMW. Teopema [aycca. Pabota no
NnepeMeLLEeHNIO NPOBOAHMKA U KOHTYpa C TOKOM B MarHMTHOM nosie. QnekTpoMarHuTHas Haykumsi. OnbiTbl
dapapesn. 3akoH Papapes. lNpasuno JleHua. BpalweHve pamku B MarHMtHOM none. VIHAYKTMBHOCTb
koHTypa. CamomHgykums. BaammHas nHgykums. TpaHcdhopmMaTopbl. AHEPrus MarHMTHOro nond. MarHutHble
cBoncTBa BewectBa. MarHUTHble MOMEHTbI 3MEeKTPOHOB W atoMoB. HamarHuyeHHocTb. [Oua- n
napamarHeTukn. PeppomMarHeTUKn 1 UX 0COBEHHOCTH.

BOI'IpOCbI Ona CaMOKOHTPOIA No pasaeny:
1. B 4ém 3akntovaeTcs OTNMYMe MarHUTHOro rnons ot SJ'IeKTpOCTaTW-IeCKOFO?
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2. Jante onpegeneHve MarHUTHOM WHAOYKUMW W HANPSPKEHHOCTU MarHUTHOrO nons. B kakux egvHuuax OHu
Bblpa)aroTca?

3. UTo Ha3bIBaOT NMHMAMM MarHUTHOM MHAYKUMN? Kak onpedensitoT nux HanpasneHvue?

4. B 4éM npuvHUUnmanbHoe OTANYME NIMHUIA MarHUTHOM MHOYKUMM OT FIMHUIA HANPsPKEHHOCTU 3NEKTPOCTATUYECKOrO
nonsa?

5. Cchopmynmpyinte npaBuio NpaBoro BUHTa Ars NPSIMONMHENHOIO MPOBOAHMKA C TOKOM; AJ151 KOMbLia C TOKOM.

6. KakoB hmanyecknii CMbIC MarHUTHOM NPOHULIAEMOCTM cpefpbl?

7. CcbopmynumpyiTe NpYHLUMN Cyneprnosnumm Ans MarHUTHOrO Nonsi.

8. 3anuwwuTe 3akoH Amnepa. Copmynupynte NpaBumno NeBoO pyku.

9. B uém oTnnume cunbl AMnepa 1 cunbl JlopeHua?

10. Kakas dmnsmdeckas BenmumHa BblpaxxaeTtcs B Bebepax? [danTte onpeaeneHne sedepa.

11.470 Ha3bIBaAIOT IBNEHNEM SMEKTPOMArHUTHON UHOYKLUN?

12. MNpoBonoyHas KaTyLlka 3aMKHyTa Ha aMnepMeTp 1 B HE€ BCTaBrieH MarHuT. Bo3HukaeT i MHOYKUMOHHBIA TOK
B KaTyLLIKe, €CNY MarH1T HenogswkeH? Noyemy?

13. Bannwunte 1 copmynupynte 3akoH Papages. B 4ém 3akntodaetcst puandecknii CMbICH 3Haka "MUHYC" B
3akoHe Papagen?

14. Ot yero 3aBucut 30C MHOYKUMM? OT Yero He 3aBUCUT?

15. MNoyemy gnsi oBHapPYKEHUS WHOYKUMOHHONO TOKa Jydlle WCMOoNb30BaTb 3aMKHYTbIM MPOBOAHWK B BMAE
KaTyLLKK, a He B BUae OOHOro BUTKa?

16. 3anunwmte n cchopmynmpymTte 3akoH Papages Anst CaMoONHAYKLNM.

17. Bo3HukaeT nn 3C camonHayKUMmn B COneHonae, No KOTOPOMY TEYET NOCTOSIHHBIN TOK? NEPEMEHHBIN TOK?

18. OT Yero 3aBVCUT NHOYKTUBHOCTb KOHTYpa? B kakux eavHMuax oHa BblpaxaeTcs?

19. YT0 Ha3bIBalOT ABNEHMEM B3aUMHON MHOYKLMN?

20. Kakoe ycTpONCTBO HasbIBatoT TpaHcopmaTopoM? [NosicH1Te NpUHLUMN ero padoThbl.

21. Kakow TpaHcchopmaTop SIBNSIETCS MOBbLILIAKOLWLMM? MOHMKAOLWNM?

22. ObbACHUTE Npupoay NapaMarHeTnama; aMamarHeTmama.

23. MNepeuncnmTe 0cobeHHOCTM heppomMarHeETUKOB.

24. Kakyto TemnepaTypy HasbiBatoT Toukorn Kiopn?

25. O6bsiCHWUTE NeTNto rmMcTepeanca heppomarHeTuka.

Pasgen 5. Kone6aHus n BONHbI.
KpaTtkoe copgepxaHue

"apMoHunyeckne konebaHus M nx XapakTepuUCTUKW. TPY>XUHHBIR, (PU3nYeckni 1 maremaTUyecKum
MasaTHUKW. KuHeTuyeckas, noTeHuuanbHas M nonHas 3Heprun. CrnoxeHwe rapmoHuMdeckux konebaHuwm
O[HOr0 HamnpaBneHuss W OAMHAKOBOW 4YacToTbl. CnoxeHwe B3aMMHO MepneHAVKYNApHbIX KonebaHun.
MapmMoHunyeckne konebaHusi B konebartenbHom KoHType. CBOGOAHbIE U BbIHYXAEHHbIE MEXaHWYECKME U
3MNeKTPOMarHuTHble konebaHus. NMepemMeHHbIV TOK. YNpyrue BOMHbI, ypaBHeHWE u rpaduk. VIHTepdepeHums
1 audpakLmsa BOMNH. AneKTpoMarHUTHbIe BOMHbI, YpaBHEHUS U rpaduK. QHEPrus anekTpoMarHUTHbIX BOSH.

Bonpochk! Ans camoKOHTPOIS Mo pasaerny:
1. Yto HasbiBatoT konebaHuamn? MNprBegnTe NPUMEPbI MEXaHUYECKUX N HEMEXaHNYECKMX KorebaHwi.
2. [avite onpegerneHns 4acToTbl, KPYrOBOW HYacTOThl U ¢ha3bl konebaHnn , ykaxxute CBS3b MEXAY HUMW.

3. Touka coBepLuaeT rapmMoHuyeckoe korebaHue, onvcbisaemoe ypasHenvem x = 0,01cos(@rt +7/3),m.

Yemy paBHbl Neprog, LUKNMYeckas YyacToTa, amnnmMTyaa u HadarnbHas gasa konebaHuin?

4. YT0 Ha3bIBalOT NPY>KUHHBIM MAATHUKOM? PU3NYECKUM MasTHUKOM? MaTeMaTUYECKUM MAsTHUKOM?

5. Kak unamenutcss nepuop konebaHum nNpyKMHHOTO MasiTHWKa, €Cnu OAHOBPEMEHHO B YeTblpe pasa
YBEMUYUTBL U Maccy rpy3a, 1 XeCTKOCTb NPYXWHbI?

6.0T1 4ero 3aBMCUT NepMOL MaTeMaTnyeckoro MasitTHuka? OT yero He 3aBUCUT?

7. OnuwnTe METOL, BEKTOPHBIX Auarpamm.

8. CknapgpiBaloTca oBa rapMOHMYECKMX konebaHus ¢ OOMHAKOBOW YacTOTOM, OOQMHAKOBOrO HarpaeneHusi. Yemy
paBHa aMnnuTyda pe3ynbTupytoLero kornebaHus, ecrnu ckrnagbiBaemble konebaHus HaxoasaTcsl B OOMHAKOBOW
¢aze? B npotuBochase?

9. Toyka OOQHOBPEMEHHO Yy4yacTBYET B [ABYX B3aMMHO MepneHaMKynsapHbIX KonebaHuax ¢ OAMHAKOBbIMMU
yactoTamu. lMpu Kaknx ycrnoBusax TpaekTopuen ABuxeHun byaeT npsamas, annunc?

10. Y70 Ha3bIBaloT KonebaTenbHbIM KOHTYPOM? naeanu3npoBaHHbIM KonebaTtensHbIM KOHTYPOM?

11. ConocTtaBbTe aMneKTpruyeckne N MmexaHmnyeckume konebaHus. B 4ém nx cxogcteo?

12. Kak namenutcsa nepuog ceoboaHbIX konebaHui B naeanmM3avpoBaHHOM KOHTYpe, ecrnn EMKOCTb KOHAeHcaTopa
YBENWUYUTL B AEBSATH pa3? OQHOBPEMEHHO YMEHbLUNTL UHAYKTMBHOCTb KaTYLLK/ B AEBATb pa3?

13. Yto Takoe cBoboaHble KonebaHna?
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14. Tpu Kakmx ycrnoBusXx cBOOOAHbIE KONebaHus SABNSIOTCS HesaTyxalolummn? 3aTtyxalwmmmn? 3anuwmre
v depeHumansHoe ypaBHeHE CBODBOAHBIX KorebaHui.

15. Y10 Ha3bIBaIOT BbIHYXAEHHBIMU KoriebaHusimmn? [Npur Kakmnx YCNoBUSX BO3HUKAET PE30HaHC?

16. Y10 Ha3bIBAIOT MEXAHNYECKOM BOMHON? 3anuwinTe ypaBHEHNE MEXaHNYECKOWN BOSTHbI.

17. Yem oTnmnyaeTcs nonepeyHas BofHa OT NpogosibHON?

18. Kakyto BOSHy Ha3bIBaOT MIIOCKON? cchepmnyeckon?

19. B 4ém cyTb NpyHUMNa cynepnosnumm (HarnoxeHus) BONH?

20. Kakoe sBneHve HasbiBalT uHTepdepeHumen BonH? [pu Kakux YCroBUSX MMEET MECTO YcuneHue
NHTEPdEPUPYIOLLIMX BOMNH? ocnabneHne BOnH?

21. Yto HasbiBaloT gudppakumen BonH? MNpueegnte npumepsl audpakumm BornH, Habnogaemelie B npypoae.

22. 3anvwmTe ypaBHeHWE MITOCKOW aNeKTPOMarHUTHOW BOSTHbI.

23. KakoBa CKOpOCTb 3MeKTPOMarHUTHbIX BOMH?

24. TlepeymcnunTe OCHOBHbIE CBOWCTBA 3IEKTPOMAarHUTHBIX BOJTH.

25. YT0 Ha3biBalOT 06 LEMHOE MMOTHOCTBI 3HEPTUM ANEKTPOMArHUTHOIO MOJIA Y OT YEro OHa 3aBUCUT?

Pa3spen 6. OnTuka.
KpaTkoe cogepxxaHue
[eomeTpuyeckas onTuka. 3akoHbl reoMeTpUYeckon onTuKW. JIMH3bI, OCHOBHble MOHATUSA. [NpaBuna
nocTpoeHust usobpaxeHnn B nuH3ax. Popmyna TOHKOW NuH3bI. [JBOWCTBEHHasd npupoda ceeTa. Metoabl
HabnogeHns nMHTepdepeHunn ceeTa. YCroBus Makcumyma v MuHumyma. Oudbpakums cseta. [MpuHumn
MonreHca - ®peHensd. udpakumns ceeta Ha OQHON Lenu 1 Ha AndpakumoHHon peweTke. Popmyna Bynbda
- Bparros. Paspewatowas cnocobHOCTb ONTUYEecKkMx NpubopoB. ECTECTBEHHBLIN M NONAPM3OBaHHbLIN CBET.
3akoH Manoca. lMonspusaunss ceBeTa npu OTpaxeHun u npenomneHun. 3akoH bproctepa. OnTudecku
aKTuBHble BellecTBa. B3aaumopgelictBue cBeta C BellecTBOM. [ucnepcus cseTa. [lornmoweHve ceeTa.
KBaHTOBas npupoga v3nyveHus. TenrnoBoe M3Ny4yeHne U ero xapakTepuctukn. ABCOMIOTHO YE€pHoe Teno.
3akoHbl Kupxroga, CtedpaHa - bonbumaHa, BuHa. doToaddekt. 3akoHbl BHeLWHero doTtoaddekTa.
YpaBHeHne OnHWTenHa. Macca n nmnynbc oToHa. [laBneHue ceeta. Addekt KomnToHa.

Bonpockl Ansi caMOKOHTPONs No pasaeny:

1. YT0 n3yyaet onTrka? reomeTpmyeckas onTrka? BONTHOBas ONTMKA? KBaHTOBas ONTuka?

2. ChopmynmpymnTe OCHOBHbIE 3aKOHbI FEOMETPUYECKOW OMTUKM.

3. Uemy paBeH yron nageHus, ecrnm yron Mexay nagatroLwmym u oTpaxeHHbIM nydamm 120°.

4. YTto Ha3bIBaKOT NNMH30MN? TOHKOW NUH30M?

5. UT0 Ha3bIBalOT ONTUYECKUM LIEHTPOM FIUH3bI? (POKYCOM? DOKYCHBIM pacCTOsiHUEM? (hOKanbHOWM NNOCKOCTLIO?
6. 3anuwmTe opmyny TOHKOM NNH3bI.

7. daiite onpeaeneHne nHtepgepeHumm ceeta. Kakvme BonHbI Ha3biBalOT KOrEPeHTHbIMKN?

8. Uem oTnnyatotcst MHTEpEepeHLMOHHbIE KapTWHbl, NOMYyYEeHHbIE MPY UCMOMNb30BaHNM MOHOXPOMATUYECKOro U
6enoro ceeTa.

9. Yto HasbiBaoT gucpakumen ceeta? OObACHUTE OudpakuMio CBETa Ha OCHOBe npuHuMna [tonreHca -
®peHens.

10. MNoyemy siBneHne audpakumum cBeTa OrpaHUYMBAET pa3peLLatoLLyto CMOCOOHOCTb OMTUYECKUX NPUGOPOB?

11. Yto HasbiBalOT AMPAKLMOHHON peLleTKon?

12. Kakon cBeT Ha3bIBalOT €CTECTBEHHBLIM? MOMNAPU30BaHHBIM? MIOCKONONAPU30BaHHbIM?

13. Kak ecTtecTBeHHbIl CBET MOXHO Npeobpa3oBaTh B NOMSAPU30BaHHbIN?

14. 3anuwmTe, NOSICHWB, 3aKoH BptocTepa.

15. Y70 Ha3bIBaOT ONTUYECKM aKTUBHbIMM BelllecTBamu? [NprBeanTe npuMmeps..

16. YUto HasbiBalOT ancnepcuen ceeta?

17. Jlyun kakoro LiBeTa NpenoMrisioTcs B npuamMe 6osbLue? MeHbLue?

18. B 4ém otnuume andpakLMoOHHOIO 1 NPU3MaTUYECKOro CNEKTPOB?

19. YTto Ha3bIBalOT TEMSOBLIM U3MydYeHNEM?

20. CcpopmynupywTte 1 npoaHanmavpymnte 3akoHbl CtedaHa-bonbumaHa 1 BuHa.

21. Hasosute Buabl hoToadhdpekTa n gante um onpegenexHve.

22. CcpopMynupoBaB 1 3anucaB ypaBHeHME ANHLWITENHa Ans oToadpdexTa, 0OGbACHUTE Ha €ero OCHOBE 3aKOHbI
boToacpdekTa.

23. O6bsACHNTE MEXaAHU3M [aBIIEHMS CBETA HA OCHOBE KBAHTOBOW TEOPUM, BOSTHOBOWM TEOPUN.

24. Yto npeacraBnsiet cobon adpcpekt KomntoHa? MoXHO N 9TOT ahdekt 06bACHUTL HA OCHOBE BOJTHOBOM
Teopun? KBaHTOBOW Teopun?

25. B yuém 3aknioyaeTcs KopnycKynspHO-BONHOBOW Ayannam CBOWCTB cBeTa?

Pazpen 7. OnemMeHTbl PM3MKM aTOMa U aTOMHOrO sigpa.
Kpatkoe copepxaHue
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Iyanuam cBonctB MaTtepun. @Popmyna pge bponna. CooTHoweHne HeonpeaeneHHocTen
lenseHbepra. YpaBHeHue LpegunHrepa. OnemeHTbl Gu3mMku aTtoma. Mopgenu artoma TomcoHa #
Pesepdopaa. JinHenyatbii cnektp atoma Bogopoaa. ObobwéHHaa dopmyna banbmepa. MoctynaTel bopa.
Cnektp aToma Bogopogda no bopy. 3nemeHTbl ou3nku atoMHOro sigpa. MaccoBoe u 3apsgoBoe 4uchna.
MsoTonbl, mn3obapbl. [edekt Maccbl M 3Heprusi cBA3W dgpa. PagvoaktuBHoe wu3nydeHue. 3akoH
pagvoakTMBHOro pacnaga. lNpaeuna cmelwleHus. MeTtogbl HabnwoaeHUd M perncrTpauum paguoakTUBHbBIX
N3Ny4YeHni n yactuu,

Bonpocbl Ans caMoKoHTpons no pasgeny:
1. Kak MOXXHO Joka3aTb BOMHOBbLIE CBOWCTBA 3NEKTPOHA 1 APYrvX ArieMeHTapHbIX YacTumy?
2. HeBO3MOXHOCTb OOHOBPEMEHHONO TOYHOIO OMNPEedeeHus KoopauHaTbl M MMMyNbCa YacTul SABNSETCs
cneacTBMeM orpaHUYeHHOM TOYHOCTU M3MepUTENbHBIX NPUOOPOB UNK ABNAETCH pe3ynbTaToMm yHAaMEHTanbHbIX
3aKOHOMepHOCTEN?
3. MNosAcHWTE PUNHECKNA CMbICI BOSTHOBOM OYHKLNN.
4. KakoBbl pe3ynbTaThl onbiToB Pe3epdopaa v BelTekaroLyme 13 HUX BbIBOObI?
5. B 4ém cyTb Mogenu atoma ToMcoHa? sigepHon Mmogenn?
6. 3anmcaB dopmyny BanbMepa, NosicHTe U3NYECKMIN CMbICIT BXOASLLUMX B HEE LIENbIX YMCer.
7. lNosicHnTe, koTOopas U3 NMHWIA cepun JlaiMaHa SBNSIeTCsl CaMOn KOPOTKOBOSHOBOW? camol AfIMHHOBOSTHOBOW?
8. Cdhopmynupynte noctynatel bopa. KakoBbl npoTvBOpeunsi Mexay nocTynatamm bopa m 3akoHamu
Kraccu4eckon ousukn?
9. Korga npoucxogut nanyyeHne otoHa? nornoLlieHe oToHa?
10. Kakve BenuumHbl, xapakTepusytoLme aMneKTpoH B aToOMe BOAOPOAa NPMHMMAIOT ANCKPETHLIE 3Ha4YEHUS?
11. Kakve yacTtmupl 06pasytoT atomHoe 5Apo? OxapakTepusymnTe ux.
12. Y70 Ha3bIBaOT 3aps40BbIM YMCIIOM? MACCOBbBIM YUCIIOM?

238, o
13. OﬂpeﬂeJ'II/ITe anda aapa atoma 92U Y1CIO NPOTOHOB, YNCJ10 HEUTPOHOB, YNCI10 HYKITOHOB.

14. Y10 HasbiBaOT u3otonamm? nsobapamn? MNprseante NnpumMeps.

15. Yt0 Ha3bIBalOT A4epHbIMK cunamm? KakoBbl ux cBoncTea?

16. YT0 MOXHO cKka3aTb O Macce sapa 1 Macce COCTaBNALMX €r0 HYKNOHOB?

17. Yto Ha3biBalOT PaaMoaKTUBHBLIM U3ITyYEHNEM? PAANOAKTUBHOCTHIO?

18. Kakoe u3 Tpéx BMOOB pagMOaKTMBHOTO MU3nydeHus (anbda-, 6eTa-, ramma-) obnagaeT HanbonbLuen
NMPOHMKaIOLLIEN CMNOCOBHOCTBLIO? HAaMMEHbLLIEW NMPOHMKAIOLLIEN CMNOCOBHOCTBIO?

19. OTKNOHSETCA N raMMa-n3nyyeHne AreKTPUYECKUM U MarHUTHBIM nonammn? MNMovemy?

20. N3meHseTcst v xuMuyeckas npupoaa anemMeHTa npy UcnyckaHuy ramma - KBaHTta?

21. YTo HasbIBaloT paamMoaKkTMBHbLIM pacrnagom? MaTePUHCKAM SAPOM? AOHEPHUM SAPOM?

22. 3anumTte, NOSICHUB, 3aKOH PaauoakTMBHOIO pacnaja.

23. Yto Ha3blBaloT NeprogoM nonypacnaga? cpegHen NpoaoIHKUTENBHOCTBIO XM3HU PaauoakTUBHOIO Sapa?
24. 3anvwuiTe nNpaBuna cMeLleHns ansa anbga- n 6eta-pacnaga.

25. MNepeuncnmTe N3BECTHbIE BaM CHETHUKN PEFUCTPALMM 3aPSDKEHHbBIX YacTuL.

Mpouenypa oueHNBaHUsA
Mo Bcem pasgenam AMCUMNNWHBI NPOBOASATCA IEKUMM, NPaKTUYeCcKne 3aHsaTus M rabopaTtopHble
paboThbl. [Mocne n3yyeHns Kaxgoro pasgena NpoBOAUTCH PYOexXHbIV KOHTPOSb B dhopMe KOMMokBuyma (4ans
04YHOro 00y4eHus) U TECTUPOBAHUS (4118 3a04HOTO).

BOMPOCDLI u 3A0AYU
AN CaMonoAroToBKU K Ta6opaTOPHbLIM 3aHATUAM

O6wWwun anropuT™M cCaMmonoAroToBKU K 1abopaTopHbIM 3aHATUAM

B npouecce nogrotoBkn k nabopaTtopHOMY 3aHATUIO 0OYyYaloLWMACA n3yvaeT NpeaCcTaBlieHHbIE HUKe
BOMpOCbLI N0 TeMaM. Ha 3aHsaTum obyyarowmncsa 0eMOHCTPUMPYET CBOM 3HaAHMS MO M3YYeHHbIM BOMPOCaM B
¢opme yCcTHOro oTeeTa.

NaGopaTtopHasa pa6oTta Ne 1. "Teopusi norpewHocTen”

1. UT0 Ha3bIBAETCA UCTUHHBIM 3HAYEHNEM U3MEPAEMON BEMNYMHBI?
2. YTo Ha3biBaeTcs abCONMOTHOM NOrpeLlHOCTbI0 U3MepeHns?
3. UTto HasbiBaeTCs OTHOCUTENbHOW NOrPELUHOCTLIO M3MEPEHNA?
4. Kak 3anuncbiBaeTcsl KOHEYHbIN pe3ynbTaT U3MepeHuns?
5. Kakne BenuunHbl Ha3bIBaKOTCS CryYanHbIMn?
6. Kak onpepensietca cpegHee (MCTUHHOE) 3HaYeHne CriyYanHoOW BENUYNHBI KaXaoro n3MepeHus
(x1, x2, X3, X4, X5— Cly4anHble BEMNYNHbI)?

JlabopaTopHas pabota Ne 2. "OnpegeneHune reomeTpu4eckmx pasmepoB Tena"

1. Tllepeuncnute OCHOBHblEe 3NEMeHTbl LWTaHreHumMpkynsa. KakoBa UeHa [eneHus OCHOBHOM WU
BCnomMoraTenbHoOW LiKkan?
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2. lNepeyncnuTe OCHOBHbIE 3NeMeHTbl MUKpoMeTpa. KakoBa LeHa AeneHus OCHOBHOW U BCrOMoraTesibHON
wkan?

3. Mo koTopon popMyne onpegenseTcs pasMep, U3MepsieMbll LUTAHreHUUPKYIEM U MUKPOMETPOM?

4. Kakme cnocobbl namepeHnst onu3n4eckon BeNNYMHbI Bbl 3HaeTe? B YEM KX CYLLHOCTb?

5. Yto Takoe norpelwHocTb naMepeHna? Kakue Tunbel norpeliHocTer Bol 3HaeTe? NpuBegute npumMepsl.

6. 3anuwuTte gopmynbl Ang onpeneneHns abCcontoTHON U OTHOCUTESbHON MOrpeLlHOCTEN nameperus. Yto
XapakTepusytT 3TU NOrpeLIHOCTN?

Na6opaTtopHasa pab6oTta Ne 3. "U3yuyeHue ABMKEHUA Tena, GpOLIeHHOro nog yrnom"
1. Kakoe gBmxeHne Ha3bIBalOT paBHOYCKOPEHHbIM?
2. Kak onpeaensieTcst CKOPOCTb U YCKOPEHWE NpY paBHOYCKOPEHHOM NPAMONUHENHOM ABMXEHWUN?
3. Hanuwwute BblpaxeHne ans nepemeLleHnsi Npu paBHOYCKOPEHHOM ABWKEHUN, 3aKOH
paBHOYCKOPEHHOTO ABUXEHUS.

4. Hapucyiite rpacpukm sasucumoctu x(t) , v(t), a(t) .
5. MpuBeauTe OpMynbI ANS pacdeTa MakcUManbHoil 4anbHOCTU W BLICOTHI NofneTa Tena,
BPOLLEHHOTO MOZ, YTTIOM K FOPU3OHTY?

JNabopaTtopHas paboTta Ne 4. "A3yyeHne 3aKOHOB COXpPaHEHUA UMMNYJibCa U IHePrum Npu ynpyrom
yAape"
1. Kakow ygap HasbiBaeTcs ynpyrum?
2. ChopmynupynTe 3aKOH COXpPaHeHWs uMnynbca Ans ynpyroro yaapa, 3akOH COXPaHEeHUs1 3Heprum
Ans ynpyroro ygapa.
3. YUTto HasbiBaeTCHA kKO3 (PUUNEHTOM BOCCTAHOBMNEHUSA SHEPTUN?
4. Kakum pormkeH 6biTb KO3 (PMLMEHT BOCCTAaHOBNEHUS SHEPIUK B Crlyyae ynpyroro yaapa?
5. 3annwuTe dopMynbl AnNa pacyeTa CKOPOCTEN Ten Npu ynpyroMm LEeHTpanbHOM yaape, Aante ux
aHanu3 gns cnydaes: 1)v2=0;mixm2;2)v2=0;m2>>m1.

Na6opaTtopHasa pab6oTta Ne 5. "OnpegeneHne MOMeHTa MHepLMKu Tena"
. UTO Ha3bIBaeTCst MOMEHTOM MHEPLMM TBEPAOro Tena? YKaxuTe equHuLy n3MepeHus.
. UTO Ha3bIBaeTCst MOMEHTOM CUSbI? YKaXUTe eanHULY U3MEPEHNSI.
. YTo HasbIBaeTcs nnevyom cunbl?
. 3anuwmnTe opmMynmpoBKy 1 bopMyny OCHOBHOMO ypaBHEHUS AMHAaMUKM BpaLLaTerbHOro ABMXEHUS.
. Kak 3aB1CUT MOMEHT MHepLMK Tena OT NOMNOXEeHNs rpy30B OTHOCUTENBHO OCU BpaLLeHnsa?
. BbiBeguTe pabouyyto chopMyny Ans pacyeta MOMEHTA MHEPLUM KPECTOOOPA3HOIo MasiTHMKa.

O~ WNE

NabopaTtopHas paboTta Ne 6. "U3mepeHue koacpcpuumeHTa BA3KOCTU XXnakoctu metogom Crtokca"
1. YT0 Ha3bIiBaeTCs BA3KOCTLIO? YemM o6ycrioBrneHa BA3KOCTb XMUAKOCTU? OT 4ero oHa 3aBUCUT BA3KOCTb?
2. Bannwute cdopmyny HbloTOHa AN cunbl BHYTPEHHEro TpeHus. Pacwmdpynte BenuumnHbl, BXogdwme B
3Ty popmyny.
3. KakoB hmnsmyeckmn cmbicn koaduumeHta BA3KOCTU? YKkaxute egnHuly uamepeHus B CUL.
4. Ha oCHOBaHUM KaKMX 3aKOHOB LUAPWK ABMKETCH PaBHOMEPHO NPSAMOMMHENHO? 3anuwnte hopMyrnnpoBKu
3TUX 3aKOHOB.
5. Kakve cunbl OeWCTBYIOT Ha LWapwK, nagawwun B Xugkoctu. BeiBegute pabouyo dopmyny ans
onpeaeneHns KoaduumneHTa BA3KOCTH.
6. MNepeuncnute HegocTaTkm U gocTonHcTBa Metoaa CTokca.
7. Kakne pexxumbl TeHeHUst XUAKOCTU Bbl 3HaeTe? [lanTte nm onpeaeneHuns.

Na6opaTtopHas paboTta Ne 7. "TennoemkocTb rasa. OnpegeneHue koadcpuumerTta NyaccoHa gns
Bo3gyxa"
1. Kakow npouecc Ha3biBaeTcst agnabaTtHbeiM? 3anuwimTe ypaBHeHue agmuabathbl.
2. Jawnte onpepeneHne koadduumeHTa lNyaccoHa. 3anuwmnTte dopmyny koadduumneHTta lNMyaccoHa vepes
yucno creneHen ceobonbl.
3. 3anuwuTe, Kakue rasbl BXOAST B COCTaB Bo3ayxa? Onpegenute Yncno cTeneHen cBOOOAbI OIS KaXaoro
rasa.
4. Bolumncnute TeopeTnyeckoe 3HaveHue koapduumeHTa lNyaccoHa ans sosayxa.
5. MNepeuncnute oCHOBHbIE 3NEMEHTbLI TabopaToOPHON YCTAHOBKMW.
6. BeiBegute pabouyto hopmyny anga onpeneneHus koadduumenta lNyaccoHa.

Na6opaTtopHas paboTta Ne 8. "YpaBHeHue cocTtosiHus BaH-gep-Baanbca”
1.Mepeuncnute BCce U3BECTHbIE arperaTtHble COCTOSIHUA BELLEeCTBa.
2. YTo Takoe maeanbHbli ra3? peanbHbin ras?
3. KakoBbl 0COBEHHOCTI NOBEAEHUS ra3a Npu TeMnepaType BbIlLe U HWKE KPUTUYECKON?
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4. YTto Takoe ToYKa pochl?
5. Onuwwute wusoTepmy BaH-gep-Baanbca: kakol y4acTOK W30TEPMbl KakOMy COCTOSIHWIO BellecTBa
COOTBETCTBYET?

JlabopaTopHas pabota Ne 9. "MeTtoabl U3aMepeHnss ConpoTUBIIEHUI"
1. Chopmynupyite 3akoH Oma ans ydacTka Lenu.
2. OT yero 3aBUCUT CONPOTMBIIEHNE NPOBOAHUKA? 3anuwmnTe popmyny.
3. UTto Takoe nocnepoBaTtenbHoOe coeuHeHWe npoBoAHWMKOB? [MosicHuTe pucyHkom. Kak paccumtbiBaeTcs
COMpOTUBIEHME yYacTKa Lieny Npu nocnegosaTtefnbHOM COeANHEHUN NPOBOAHUKOB?
4. Yto Takoe napannenbHoe coeavHeHue npoBoAHMKOB? [losicHuTe pucyHkoMm. Kak paccuuTbiBaeTcs
COMpoTUBIEHME yYacTKa Lieny Npu napannensHOM CoOeaUHEHN NPOBOOHNKOB?
5. Hapucynte cxemy BkmnouyeHns npubopoB npu MCMOMb30BaHUM MeToAa TOYHOrO M3MEPEHUs CUmbl TOKa.
BeiBegnte pabouyto dopmyny ons pacyéta ConpoTUBMEHUS.
6. Hapwucynte cxemy BkMoYeHUs npubopoB Npu MCNOMNb30BaHUM METoAa TOYHOIO U3MEPEHUST HaMpshHKEHMS.
BeiBegnte pabouyto dopmyny Ans pacyéra ConpoTUBMEHUS.
7. KakoBbl NpaBunia BKIOYEHUA aMnepmeTpa 1 BONIbTMETPA B 3NIEKTPUYECKYIO Lienb?

Na6opaTtopHas pab6oTta Ne 10. "OnpeageneHue yaenbHOro CONPOTUBIIEHUA NPOBOAHUKA MOCTUKOM
YurctoHa"
. UTo Ha3biBaeTcs anekTpnyeckmm Tokom? Cunon Toka? MNnoTHOCTLI0 Toka?
. YcnoBusa cyLLeCcTBOBaHMS 3NEKTPMUYECKOro TokKa.
. dnsmyeckun cmbicn pasHocTu noteHumanos, C v HanpsXKeHus.
. 3akoHbl OMa ansg 0AHOPOAHOIo U HEOAHOPOAHOIO yYacTKa M NOMTHOM Lenwu.
. ConpoTtumeneHune nposogHuka. OT Yero 3aBMCUT COMPOTUBIIEHNE NMPOBOOHUKA.
. YaenbHoe conpoTmBeHne, ero n3ndecknin cMbicr.
. 3akoHbl Kupxroda.
. BoiBegute pabouyto doopmyny ons onpeaeneHnst ConpoTUBIEHNSI NPOBOAHMKA MOCTMKOM YUTCTOHA.

O~NO AR WN -

NabopaTopHas paboTta Ne 11. "OnpeaeneHne ropu3oHTarIbHOM COCTaBNSAOLWENA MarHUTHOMN

MHAYKUUM MarHuTHoro nona 3emnu’

1. B 4eM 3aknoyaeTcsa pmanyecknii CMbIC BEKTOpa MarHUTHOW MHOYKLUUN?

2. Cchopmynupynte 3akoH bno—Casapa—/lannaca.

3. BoiBeauTe hopmyny MarHMTHOM MHAYKLUUN B LEHTPE KPYroBoro Toka. Kak HanpasneH BEKTOP MarHUTHON

WHAYKLMKN B 9TON TOYKE?

4. Kak ycTaHaBnvBaeTcs cTperka komnaca B MarHATHOM none?

5. CchopmynupymnTe NnpuHLMN Cynepnosnuum nonem.

6. MNo4veMy Npu NPOXOXAEHUN TOKa Yepes TaHreHC—ranbBaHOMETP CTperika OTKNOHAETCs OT

nepBoHaY4arbHOro HanpasreHns?

Na6opaTopHas paboTta Ne 12. "OnpeaeneHne napamMeTpoB 3aTyxarowmx KonedbaHumn
¢mnanyeckoro maaTHMKa"

1. Kakon MasiTHMK HasblBaeTCcst U3NYECKUM?

2. Kakve konebaHusa HasbiBaloTCs CBOOOAHLIMU? 3aTyXarLWmMMm?

3. 3anvwuTe guddepeHumnansHoe ypaBHeHNe CBOOOAHLIX 3aTyxatoLwmux konebaHuii u ero peLueHue.

4. 3anvwwnTte copmyny amnnuTyabl 3atyxawowmx konebaHuin. Mo kakoMy 3akOHY M3MEHSIeTCs amnnuTyna
3aTyxatLmx konedaHumn?

5. YTo Ha3biBaeTca BpeMeHeM penakcaumm? LEKPEMEHTOM 3aTyxaHus? norapudMuUyYeckum OEeKPEMEHTOM
3aTyxaHus?

6. YUTo HasbiBaeTCca 4OOPOTHOCTLIO KOMNebntoLencst cuctembl?

JNlabopaTtopHas pa6oTta Ne 13. "MccnegoBaHue 3aTyxalLWmMX 3NIeKTPOMarHUTHbIX konebaHun
B KOHType"

1. 3anuwuTe guddepeHumnansHoe ypaBHEHUE, ONUCHIBAOLLEE 3aTyXatoLne 3neKTpoMarHuTHele konebaHus
B KOHTYpe.
2. OT KaKnx BENMYUH 3aBUCUT YacToTa 3aTyxalLmx konedaHum B KOHType?
3. ObbsAcHUTE (hmamyecknii cmbicn KoadhduUneHTa 3aTyxaHus.
4. 3anvwute hopmynbl JOBPOTHOCTU, BpeMEHU penakcauum n norapuMmMyYecKoro AekpemMeHTa 3aTyxaHus.
5. MNMepeuncnumre ocHOBHbIE BNOKU SMEKTPOHHOIO ocumnnorpada n ykaxmnte nux HasHadeHue.

Na6opaTopHasa pab6oTta Ne 14. 'TIpoBepka 3akoHoB OMa Ans Lenu nepemMeHHOoro Toka"
1. Kakon Tok HasbIBaeTCcst NepeMeHHbIM?
2. Yto noHumatloT nop 3ppekTUBHLIMK 3HAYEHMSAMM TOKa M HanpskeHus? CBsA3b UX C MaKCMManbHbIMK
3HAYEHNSAMM TOKa N HaMNpPsKEHNS.
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3. KakoB hn3anyeckum cMbICil OMUYECKOrO COMNMPOTUBIIEHUS B LIEMW NEPEMEHHOIO ToKa?

4. HapucyinTe BEKTOPHYKO AuarpaMMy TOKa W HanpskeHus Ons Lenu NepemMeHHOro ToKa, coaepxallen
pesuncTop.

5. KakoBa chmsmyeckas npupoga MHAYKTUBHOIO COMPOTMBIIEHMS B LN NEPEMEHHOINO ToKa?

6. Hapucynte BEKTOpHYH AMarpammy TOKa W HanpsbKeHWUs Onsl Lenu NepeMeHHOro Toka, coaepKallen
WHAOYKTUBHOE COMPOTUBIIEHNE.

7. KakoBa msnyeckas npmpona EMKOCTHOIO COMPOTMBIIEHUS B LIEeNU NepeMeHHOro Toka?

8. Hapucynte BekTOpHyl AmarpaMmmy ToKa M HamnpskeHust Ons uenn nepemMeHHOro TokKa, codepKallewn
EMKOCTHOE CONpOoTUBIEHME.

Na6opaTopHasa pa6oTta Ne 15. "OnpegeneHue napameTpoB cobupatrowen NINH3bI"
1. Yto HasbiBaeTcsa nMH301n? Kakne oHn 6GbiBatoT no popme?
2. Kakve 6biBatoT NIMH3bI MO ONTUYECKMM CBOWCTBaM?
3. ante onpeneneHne onTUYECKOM OCK, ONTUYECKOro LieHTpa, hoKyca, OKYCHOr0 pacCTOAHNA, ONTUYECKON
CWIbl NIVH3bI.
4., Kak noctpoutb n3obpaxeHne B cOOMpatoLLeNn 1 paccenBarolen NiMH3ax.
5. 3anuwmnTte dopmyny TOHKON NNH3bI.
6. O6bacHuTe meToq Beccens. BeiBegnte dhopmyny ansa onpeaeneHunsi hoKyCHOro pacCcTosAHUS NINH3bI.

Na6opaTtopHasa pa6oTta Ne 16. "OnpegeneHue nNokasaTens NperioMreHUs XNgKocTen
npu nomowm pedpakromerpa”

1. 3anuwmnTe 3aKoHbI OTPAKEHUS 1 MPENOMITIEHMS.

2. KakoB cusmyecknii cMbicn abCoMTHONO U OTHOCMTENBHOMO NokasaTens npernomMneHnsa?

3. UTo HasbIBalOT AIBNEHMEM NOMHOIO BHYTPEHHErO OTPaXKEeHNS?

4. Yto HasbiBaeTCcsa Ancnepcuen ceeta? Kakas gucnepcms HasbiBaeTCsd HOPMarbHOW? aHOManbHOW?

5. Hapucyite xog nyya B npusme. 3anvwmTte hopMyny, NO KOTOPOW onpeaenseTcs yron OTKNOHeHWs nyya
OT NepBOHaYanbLHOro HanpasneHus.

6. [1na 4Yero npumeHsieTca pedpakTtomeTp?

JNabopaTtopHas paboTta Ne 17. "OnpeageneHue AnNMHbl CBETOBOMW BOJIHbI
C nomouwbo AnpPaKUMOHHON peLléTKN"

. Uto npeacTtaBnseT cBeT NO BOHOBOMW Teopun?

. Jante onpegeneHune onvHel BonHbl. B Kakux npegenax HaxoauMTcs ANWHa BOSHbI 418 BUAMMOrO cBeTa?
. B 4em cocTtouT CyWHOCTb ABMEHUS WHTepdepeHuun cseta?

. B 4em coctouT CywHOCTb ABMeHus agudpakumm ceeta?

. Yto npenctaensier cobon AndpakunoHHas pelueTka, nepuod AndpakUMOHHOM peLleTKn?

. 3anuwuTe npuHumn MNorreHca — PpeHens.

. 3anuwuTe ycnosme max v min npu gndpakuum ceeta oT MHOIMX Lernen.

. Mokaxute xoa nyyen B AndpakLMOHHOMN peLleTke.

. BbiBeguTe paboyyto chopmMyny ansa pacdeTa ANIMHBI BOMHbI CBETA.

O©COoONOOTPA WN P

NaGopaTopHas pa6oTta Ne 18. "OnpeaeneHne KOHUEeHTpauun caxapa B pacTBope nonsipumeTpom”

. Kakoli cBeT HasblBaeTCs NnockononspunaoBaHHbIM? MocTpoliTe ero rpaduyeckoe n3obpaxeHue.

. Kakoli cBeT HasblBaeTcsl ecTecTBeHHbIM? MoCcTpoiTe ero rpadudeckoe nsobpaxeHue.

. Kakoli cBeT HasblBaeTCs YaCcTUYHO Nonsipu3oBaHHbIM? MocTpoliTe ero rpaduyeckoe n3obpaxkeHune.
. Yto cobowi npeacraBnseT aHanM3aTop u nonspmsaTop? Yem oHW oTnu4arTcs Apyr ot gpyra?

. Hapucyvite xon cBeToBoro nyva yepes nonsipusatop 1 aHanmaartop. 3anvwwute dopmyny Manioca.
. 3anuwmnTe bopmynuposky n opmyny 3akoHa bpiocTtepa. MosacHUTE pPUCYHKOM.

. Kakne BelyecTBa Ha3bIBAOTCA ONTUYECKM akTUMBHbIMKU? [MpuBeguTe npumepbl. 3anuwnte opmyny ans
onpeaerneHns yrra noBopoTa MoCKOCTH NoNapm3aunm.

8. [lanTe onpepeneHne yaensHOMY BpaLLEHMIO MIOCKOCTM Nonsipusaumnm ansg pacteopos?

9. OT 4Yero 3aBUCUT yaernbHOE BpalleHne?

10. Hapucyiite ontnyeckyto cxemy nonspumeTrpa CM-2. YkaxuTe OCHOBHbIE 3N1eMEHThI.

NO O WN -

NabopaTtopHas pab6oTta Ne 19. "NpagynpoBaHue moHoxpomaTopa"

1. O6bACHUTE BO3HUKHOBEHME CNEKTPOB U3MNYyYEHUs U NOrMOLLEHMS.

2. Yto npepctaBnset cobor NUHenyaTbIi CNekTp? nonocaTbii CnekTp? cnrowHon cnektp? O6bAcHUTe
NPOMCXOXOEHNE CNEKTPOB.

3. Kak ncnonb3yeTca nuHenyaTbli CNekTp Npu cnekTpanbHOM aHanuae.

4. HapucynTe npuHUMNManbHYlO OMTUYECKYHD CXeMy CrekTpanbHoro npubopa. KakoBo HasHauveHue
OTAENbHbIX Y310B?

5. [Insa 4yero npegHasHa4YeH MOHOXpomaTop?
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6. UT0 Takoe rpagyMpoBOYHbIV rpadhnk MOHOXpomaTtopa? [1nsi 4ero ero MoXHo MCMosb3oBaTh?

NaGopaTtopHas pab6oTta Ne 20. "UccneaoBaHue cBOMCTB BaKyyMHoOro ¢otoanemeHrta"

1. Kak o6bsicHseT kBaHTOBasi Teopus ceeTa aBneHune dpoTtoaddekra?
2. Kakon poToacpdekT HasbiBaeTCst BHELLUHUM? BHYTPEHHUM?

3. CchopmynupynTe 3aKkoHbI BHELLHero hotoadpdpekTa.

4, 3anuwnTe ypaBHeHMe QVHLWITENHA ANS BHeELHero otoaddekra.
5. Kak ycTpoeHbl BakyyMHble pOTO3MEMEHTBI? rA€ OHWN MPUMEHSAIOTCA?

LWkana n kputepun oueHNBaHUs
camMonoAroToBKU No TeMmam f1labopaTopHbIX U NPaKTUYECKUX 3aHATUMN
- «3a4YmeHo» BbICTABMSETCA, ecnv obyyawwminca wm3yumn Temy nabopaTopHOro 3aHATUS,
OpPUEHTUPYACb Ha BOMPOCHI AN CaMOMOArOTOBKM, 3amnofnHMN TEOpPeTUYECKyo YacTb B paboden TeTpaau K
nabopartopHbiM paboTam.
- «HEe 3a4YmeHOo» BbICTaBMAETCS, eCrim 0by4aoLMNACS He 3anoSTHU TEOPETMYECKYIO YacTb B pabouen
TeTpagu kK nabopaTtopHbiM paboTam.

3.1.4. CpeacTtBa py6eXxXHOro KOHTpons

Tema: MexaHuka

1. OcHOBHble nMNOHATUS MexaHukn. [locTynatenbHoe aABwxkeHne. KuHemaTuuyeckne BenWYWHBbI,
XapakTepusyoLLne aTo ABUXKEHME.

2. KpuBonuHenHoe asumxeHue. HopmanbHoOe, TaHreHunanbHoe 1 MOSTHOE YCKOPEHMS.

3. BeiBoA dhopmMynbl HOPMANbHOIO YCKOPEHUS.

4. Knaccudvkaums ABUXKEHUA B 3aBUCUMOCTW OT TaHreHUMarnbHOro 1 HopMasnbsHOrO YCKOPEHWI.

5. BpawarensHoe amxkeHne. KuHematnyeckue BenMYMHbI, XapakTepusyloLLme 3TO ABMKEHNE.

6. CBA3b MeXAy NMMHENHbIMW U YrI0BbIMU BENUYUHAMM.

7. PaBHOmMepHOe W paBHOMEPEeMeHHOe [OBWXKEeHUS (NpsMOSMHeNHoe, BpallaTenbHoe). YpaBHEHMA Wt
rpaduku, onucbIBaKoLLME 3TN ABMKEHNUS.

8. 3akoHbl HetoToHa. Macca. Cuna.

9. Mnynbc. 3akoHbl M3MEHEHUS 1 COXpaHeHus nvnynbsca. [Npumepsi.

10. Pabota, ee rpaduyeckoe wnsobpaxeHme. MOLWHOCTb, 3HEpPrus (KMHeTM4eckas, noTeHumnanbHas,
nomnHas). 3akoH COXpaHeHUs SHEPTUK.

11. MOMEHT nHepuun MatepmuansbHOM TOYKM, MOMEHT MHepunn TBepaoro Tena. MomeHT cunebl. [nevo cunol.
12. MoMeHT nHepuuun Ten npasunbHOM reomeTpudeckon dhopmel. Teopema LUtenHepa.

13. OcHOBHOE ypaBHeHWe AUHaMUKN BpaLLaTeNbHOro ABMXEHUS.

14. KnHeTuyeckas aHeprus spatiatolerocs tena. lNonHas KuHeTnyeckas sHeprus.

15. MomeHTa nmnynbsca. 3akoHbl UISMEHEHUSA U COXPaHEeHU MOMeHTa umnynsca. MNpumeps.

16. BeiBoA chopmyrbl MOMEHTa MHepUmMmn KpecToobpas3HOro MasiTHMKA.

17.Tabnuua aHanorMyHblX BeNUYUH 1 OpMyn MexXaHuKM NOoCTynaTenbHOro 1 BpalaTtenbHOro ABMKEHUN.

Mpumep Gunetos

Bunet Ne 1
1. OcHOBHOE ypaBHEHNE ANHAMUKM BpaLLaTENbHOro ABMKEHMS (BbIBOS DOPMYIbI).
2. OcHOBHble NOHATUA MexaHuku. [locTynaTenbHoe ABWXeHue. KuHemaTuyeckme  BENUYUHBI,
XapakTepusyoLLne 310 ABMXKEHME.
3. Obpyy maccol 2 Kr katuTca 0e3 CKOMbXEHMS MO FOpPU3OHTANIbHOW MITOCKOCTUM CO CKOpOCTblo 4 M/C.
OnpeaennTb KUHETUYECKYIO 3HEPTUI0 00pyya.

Bunet Ne 2
1. MomeHTa umMmnynbca. 3akoHbl U3MEHEHUSI U COXpaHeHUs MOMeHTa nmnynbca. [Npumepsl.
2. Knaccudukaumnsa amxeHuin B 3aBUCUMOCTI OT TaHreHUUansHOro 1 HopMarnbsHOro YCKOpeHUin.
3. Akopb anekTpogBuraTens, umetowmn yactoty 50 o6/c, nocne BbIKMYEHUS Toka, caenas 628 060poToB,
octaHoBuncs. OnpegenuTb YrnoBoe YCKOPEHUE SIKOpS.

Bunet Ne 3
1. KnHetnyeckas sHeprus Bpallatowlerocs tena. lNonHasa kuHetudeckasi aHeprus.
2. KpuBonuHenHoe asuxeHne. HopmaneHoe, TaHreHumanbHoe 1 NosIHOe YCKOPEHUS.
3. CHapsg, neteBwun co ckopoctbto 300 Mm/c, pasopBanca Ha [ABa ockonka. lNocne B3pbiBa OonbLIWIA
ockonok wumen ckopoctb 400 m/c, meHblunn 100 m/c. HanpaBneHve OBUXEHUS OCKOMKOB HE U3MEHUNOCh.
OnpenenuTb OTHOLLEHME MAaCC OCKOJKOB.

Tema: MonekynsipHasa comanka n TepmoanHaMmmka
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1. MonekynspHO-KUHETUYECKUA U TepMOAMHAMUYECKUA MeToabl uccriegoBaHus. OCHOBHbIE MOMOXEHUS
MOJEKYMNSIPHO — KNHETUYECKON TEOPUM.
2. NapameTpbl cocTosIHMSA ra3a. iaeanbHbli ra3. [[@a3oBble NpPoLECcChI.
3. OnbiTHble ra3oBble 3akoHbl: bovns — MapwuoTtTta, e — Jlioccaka, Wapns, Knanenmpona, Asoragpo,
JanbToHa.
4. YpaBHeHue MengeneeBa — KnanempoHa gna 1 monsa rasa, npovsBOSfibHOM Macchl rasa. Pacyer
YHMBEpCanbHON ra3oBov NOCTOSHHOMW.
5. OCHOBHOE ypaBHEHUE MOMEKYNSAPHO — KUHETUYECKOM TEOPUN N CNeacTBUSA N3 Hero.
6. Yncno creneHen ceoboabl. 3akoH bornbumaHa O paBHOMEPHOM pacnpefeneHnun 3Heprum no CTeneHsim
cBoboabl. [NonHas knHeTuyeckasi aHeprus 1 Monekyrnbl.
7. BHYTpeHHss aHeprusa ngeansHoro rasa. lameHeHne BHyTpeHHEN aHepruu.
8. OnemeHTapHas pabota rasa npu wuamMeHeHun ero obbema. [lonHas paboTa, ee rpaduyeckoe
n3obpaxeHue.
9. PaboTta rasa npu nsoTepmMmyeckoMm u msobapuyeckoM npoueccax. PUanyeckmn CmbiCi YHUBEPCAITbHOM
ra3oBoW NOCTOSIHHOWN.
10. KonnyecTtBo TennoTbl. YaensHasa 1 MonsipHas TENSIOEMKOCTU, CBA3b MEXOY HUMW.
11. PacyeT MOMSIpHbIX TEMIOEMKOCTEWN MPU MOCTOSAHHOM OOBbEME W MOCTOSIHHOM AaBfneHuWn. YpaBHeHue
Manepa. KoachduumeHT lNyaccoHa.
12. MNMepBoe Hayano TepMoaUHaMMKN U €ro MPUMEHEHNE K n3onpoueccam.
13. Apunabatmdeckuin npouecc. 3akoH [lyaccoHa. [lpymeHeHne 1 Havyana TepMOAMHAMWKM K
agmabaTtndeckomy npoueccy.
14. Kpyrosble npoueccol. Pabota u KN kpyrosoro npouecca.
15. LUukn KapHo. Pac4dét KA. Mytu nosbiwenus K.
16. TennoBble N XONOAMIbHbIE MALUWUHBI.
17. OHTponusa. NameHeHune aHTponun. VIameHeHre aHTponun anst pas3nnyHbIX NPOLIECCOB.
18. BTopoe Ha4yano TepmMoavHaMUKu.

Mpumep 6unetos

Bunet Ne 1

1. OnbITHbIE ra3oBble 3akoHbl: bonnga — MapuoTTa, Nen — Jlioccaka, Wapns.
2. BHyTpeHHsa sHeprusa ngeansHoro rasa. lsaMeHeHne BHyTpeHHen aHepruu.
3. OnpegennTb KOHLEHTpauul MoOMeKyn kucriopoga, ecnu ero pasneHne 0,2 Mla, a cpegHas
KBagpaTtuyHas ckopocTb monekyn 700 m/c..

Bunet Ne 2
1. SHTponus. N3ameHeHne 3HTponuKu. VIamMeHeHne SHTpONUKM A4S pasnuyHbIX NPOLLEeCCOoB.
2. OCHOBHbIE MOMNOXEHUSA MONEKYNSIPHO — KUHETUYECKOW Teopun. [MapameTpbl COCTOSHMA ra3a. ViaeanbHbii
ras. [a3oBble NpoLecchl.
3. VigpeanbHbin ra3 coBepwaet uukn KapHo. a3 nony4mn ot HarpesaTens KonmMyecTBo TennoTbl 5 kX u
coBepwun paboty 1,1 kx. Onpegenutb KMNA uukna.

Bunet Ne 3
1. PaboTa rasa npu n3otepMmMyeckomM n n3obapuyeckom npoweccax.
2. Apuabatumdeckum npouecc. 3akoH [lyaccoHa. [lpumeHenve 1 Havyana TepMOAVMHAMUKU K
agmabaTtndeckomy npoueccy.
3. OnpegenuTb CpeaHIo KBagpaTUYHYK CKOPOCTb MOnekyn rasa npu gaeneHumun 10 klla, ecnv nnoTHOCTb
raza 0,2 Kr/m°.
Tema: OneKTpNYeCcTBO U MarHeTU3Mm

. AnekTpusaums Ten. QNekTpuyeckin 3apsag. 3akoH coxpaHeHus 3apsiga.

. Bsanmopewncteume 3apsgos. 3akoH KynoHa. OTHocuTeNbHasa ananekTpnyeckas NpoHMLAeMoCTb Cpeabl.
. AnekTpunyeckoe none. HanpsykeHHOCTb anekTpuyeckoro nons. MpuHUuun cynepnosnumm.

. MoTok Hanps»keHHOCTU anekTpudeckoro nons. Teopema Naycca.

. PaboTta npu nepemelLeHnmn 3apsiga B anekTpmdeckom none. MNoTeHumnaneHas sHeprus. MNoTeHumnan.

. OKBUNOTEHUMArbHbIE MOBEPXHOCTU. HanpsKeHHOCTb Kak rpagneHT noTeHuman.

. AnekTpoemMkocTb. KoHaeHcaTopbl. QNeKkTpoeMKOCTb NII0CKOro KoHAeHcaTopa.

. MapannenbHoe n nocnegoBaTenbHOE COEAMHEHUS] KOHAEHCATOPOB.

. DNEeKTPUYECKNIN TOK U ero XapaKkTepuCTUKU: curna Toka, NOTHOCTb ToKa.

10. ConpoTtmeneHune npoBoaHuKa. MNapannensHoe 1 nocnegoBaTenbHOe COeAMHEHUSA MPOBOAHNKOB.

11. SnekTpoasmxkyLlas cuna. 3akoH Oma.

12. PaboTta u mowHocTb Toka. 3akoH [hxoyns — JleHua. MNMpaeuna Kupxroda.

13. MarHuTHOE none, ero NCTOYHUKN N UHOMUKATOPbI.

14. XapakTepuUCTMKN MarHMTHOIO MONSA: MarHUTHasA MHAYKUUS, HANpPsXKeHHOCTb MarHMTHOMO MOJS.

15. 3akoH Amnepa. «[MpaBuno neeon pykn». BaanmoaencTeme napannenbHbiX TOKOB (BbiIBOZ dOpMYIb).

O©ooO~NOOT, WNE
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16. [leficTBME MarHUTHOIO MONS Ha ABWXYyLUMIcA 3apsad. Cuna JlopeHua. [ABMKeHME 3apsPKeHHbIX YacTul, B
MarHMTHOM norne.

17. OnbiTbl ®apages. SABneHne anekTpoMarHuTHom nHaykuun. 3akoH ®apages. Npasuno JleHua.

18. [lna- n napamarHeTuKu.

19. ®eppomarHeTuKn n nx 0CobEHHOCTMN.

Mpumep 6unetos

Bunet Ne 1
1. DNeKTpU4eCcKnin TOK 1 ero XxapakTepuCTUKK: CMna Toka, NAOTHOCTb TOKA.
2. [lenctBue mMarHUTHOro nNonsa Ha ABwXyLwmincs 3apsag. Cuna JlopeHua. [ABmxeHne 3apsKeHHbIX YyacTul, B
MarHUTHOM none.
3. Hantn HanpskEHHOCTb MarHUTHOrO NONSA B LEHTPE KPYroBOro MpOBOSIOYMHOrO BUTKa pagnycom 1 cm, no
KOTOpOMY TEYET ToK 1 A.

Bunet Ne 2
1. SnekTpuyeckoe none. HanpskeHHOCTb aneKkTpruyeckoro nong. MNpuHuun cynepnosnumu.
2. na- n napamarHeTuku.
3. [1ea 3apsga B BO3gyxe Ha pacCTosiHUM 11 cM B3aMMOAEWNCTBYIOT C TaKOW XXe CUITOW, Kak U B ckunuaape,
Haxodsacb Ha pacctogHun 7,4 cMm. OnpegenuTb OTHOCUTENBbHYH AMSMEKTPUYECKYD MPOHULIAEMOCTb
ckunupapa.

Bunet Ne 3
1. 3kBMNOTEHUMANbHbBIE NOBEPXHOCTU. HanpspKeHHOCTb Kak rpagueHT noTeHumnan.
2. Pabota n mowHoCTb ToKa. 3akoH [xoynsa — JleHua. MNpasuna Kupxrodga.
3. DnekTpuyeckoe nomne co3gaeTcs NofoXUTENbHbIM TOYEYHbIM 3apsaom. OnpegenuTe YNCNOBOE 3HaYEHNe
W HanpaeneHue rpagueHTa noTteHumana 3Toro nons, ecnum Ha pacctosHun 10 cM OT 3apsaga noTteHuman
paseH 100 B.

Tema: KonebaHusi n BOJHbI

1. FapmoHuyeckne konebaHus 1 nx xapakTepUCTUKN.

2. CmelleHune, CKOpOCTb, YCKOPeHMe KOnebniowencs To4K1. YpaBHEHNUS 1 rpadonku.

3. MpyXuUHHBIN, HPUBNYECKUIN N MATEMATUYECKNI MASITHUKN, Nepuoapl Nx konebdaHun.

4, Btopon 3akoH HbloToHa ansa konebatenbHoro nOpwkeHusi. BosBpawatowasa cuna. KuHeTudeckas,
noTeHUmarnbHas W NosiHasi aHeprms KonebioLWenca TOYKM. YpaBHEHUS U rpadouKm.

5. CnoxeHne rapMOHUYECKNX konebaHuin OgHOro HanpaeBreHus U oaMHAKOBOW YacToTbl. MeToq BEKTOPHbIX
anarpamm.

6. CrnoxeHne B3auMHO NeprneHauKynsipHbix konedaxHun. duvrypsl Jlnccaxy.

7. CBoboaHble rapMoHuMYeckue konebaHua B KonebaTenbHOM KOHTYpe. AHanorusa mexay napameTpamu ans
MEeXaHNYECKMX N 3NIEKTPOMArHUTHbIX KonebaHui.

8. CBoboaHble He3aTyxawlwme mexaHuyeckme konebaHusa (onpegeneHune, anddepeHumnansHoe ypaBHeHe,
€ro peLueHune n rpaduk).

9. CsobogHble HesaTyxalolme 3INeKTpoMarHutHole konebaHus (onpegenexHve, AuddepeHumansHoe
ypaBHEHUe, ero pelieHme u rpaduk).

10. CBobGoaHble 3aTyxarwlme mexaHnyeckue konebaHusa (onpegeneHune, guddepeHumnanbHoe ypaBHeHue,
€ero pelueHue u rpacduk). NMapameTpbl 3aTyxaroLWmx konebaHui.

11. CBobogHble 3aTyxalwlimMe SrekTpoMarHuTHble konebaHnus (onpegenenue, auddepeHumnansHoe
ypaBHeHue, ero pelueHue u rpaduk).

12. BblHyXXOeHHble MexaHudeckue konebaHus (onpegeneHue, auddepeHLManbHoe YypaBHEHUE, €ro
pelueHue n rpaduk). PesoHaHc.

13. BblHyXXO€eHHbIe 3neKkTpoMarHuTHele konebaHus (onpegenexnve, guddepeHumnansHoe ypaBHEHUE, ero
peLueHne u rpaduik).

14. Ynpyrue BonHbl. OCHOBHbIE NOHATUS.

15. XapakrepuCcTukM ynpyrnx BosH (CKOPOCTb, ANMHA BOMHbI, MIHTEHCUBHOCTD).

16. YpaBHeHue u rpauvk ynpyron BosHbl.

17. InTepdepeHuuns ynpyrnx BosnH. Ycnosme Makcumyma u MuHuMyma. fudpakumsa BonH.

18. OnekTpomarHuMTHble BOMHbI. YpaBHeHMst U rpaduk. CKopoCTb pacnpoCTpaHEHUs] 3NEKTPOMAarHUTHbIX
BOIH B BeLLeCTBe.

19. BHeprust anekTpoMarHUTHOM BOMHbI. LLikana anekTpoMarHUTHbIX BOJH.

Mpumep 6unetos
Bunet Ne 1
1. CMeLleHne, CKOpOCThb, YCKOPEHNE KONEOMoLWENCst TOUKU. YpaBHEHUS 1 rpadmKu.
2. NHTepdepeHuna ynpyrmx BonH. Ycrnosme makcumyma n MuHuMmyma. Qudpakumsi BOSH.
3. Touka coBepLuaeT rapMoHuyeckne konebaHusa ¢ nepnoaom 6 ¢ 1 HavanbHoON hason, paBHOMW HYMO.
OnpepgenuTb, 3a kakoe BpeMs, cuMTas OT Hayana ABWXKEeHUS, ToYka CMEeCTUNAack OT NOJIOXKEHUSA paBHOBECKS
Ha NOMOBUHY aMMAUTyAbI.
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Bunet Ne 2
1. CBobogHble He3aTyxalwmne MexaHuveckme konebaHus (onpeaeneHve, anddepeHunanbHoe ypaBHeHME,
€ero pelueHue u rpacuk).
2. DHeprus anekTpoMarHUTHOM BOSHbI. LLIkana anekTpoMarHUTHbIX BOSIH.
3. MaTepmanbHas Touka coBepLuaeT rapMOHMYeckne konebaHusa ¢ amnnuTyaon 4 cmM 1 nepuogom 2 c.
Hanuwmnte ypaBHeHne OBMXEHUSA TOYKU, €CNN €€ ABMXEHNE HAaYMHAETCS U3 NOMNOXEHNs 2 CM.

Bunet Ne 3
1. CnoxeHne B3anMHO nepneHankynsapHbix konebaHuin. durypol lluccaxy.
2. BeIHyxXOeHHble MexaHn4veckue konebaHus (onpeagenexve, guddepeHumanbHOe ypaBHEHUE, ero peLleHne
n rpaduk). PesoHaHc.
3. OpHopogHbli auck paguycom 20 cm KonebneTca OKONO TFOpPM3OHTaNbHOM OCKU, MpoXoAsilien Ha
paccTosiHun 15 cm oT ueHTpa ancka. OnpegenuTe nepmoa KonebaHui gncka OTHOCUTENBHO 3TOM OCW.

Tema: OnTUKa

. 3aKoHbl reoMmeTpuyeckon onTukn. NonHoe oTpaxeHue.

. NnH3bl. OcHoBHbIE NoHATUS. [MocTpoeHne nsobpaxeHnin. Popmyna TOHKON NNH3bI. YBENMYeHne NNH3bI.

. KopnyckynsapHo-BonHoBas npupoga ceeTta.

. MIHTepdepeHuns cBeTa n meToabl €€ HabnogeHus. Ycnosns Makcumyma v MUHUMyMa.

. Audbpakumsa ceeta. MNpuHumn MNonreHca-dpeHens.

. Paspewatoas cnocobHocTb onTudecknx npubopos. Npenen paspeLleHns anst oNnTMYeCcKoro MMKpockona.
. Andbpakumsa ceeta Ha ANPaKLMOHHON peLleTKe.

. EcTecTBeHHbIN 1 Nonspmn3oBaHHbI cBeT. 3akoH Mantoca.

. Monapusaunsa ceeTa Npy OTpaXKeHUU U NpenoMeHnn Ha rpaHule aByx cpea. 3akoH bproctepa.

10. OnTnyeckn akTuBHbIE BelecTa. [onapumeTtpus.

11. Oucnepcusa ceeta. lNornowieHne ceeTa.

12. Tennosoe n3nyyYeHne 1 ero xapakTepUCTUKK.

13. ABcontoTHO 4épHoe Teno. 3akoH Kupxroda.

14. pacbuk pacnpegeneHns 3Heprum B CNeEKTpe U3nydyeHuss abconioTHO YepHoro Tena. 3akoHbl BuHa,
Credhana-bonbumaHa.

15. KBaHTOBbLIN XapakTep nanyyeHuns. dopmyna lNnaHka.

16. ®oToadbdhekT. 3aKkoHbl BHELLHero hoToaddekTa. YpaBHeHMe DMHLWITENHA.

17. SHeprus, macca n nmnynbc hoToHa.

O©COoONOOODWN-=-

Mpumep 6unetos

Bunet Ne 1
1. NInH3bl. OCHOBHbIE NOHATUSA. MNocTpoeHne n3obpaxeHnn. PopmMyna TOHKOW NMH3bI. YBENMYeHne fnH3bl.
2. Oudppakumsa ceeta. MNpuHumn lMNonreHca-PpeHens.
3. ®okycHoe paccTosiHne cobupatollein nNMH3bl B Bo3gyxe paBHo 10 cm. OnpenenuTb, YeMy OHO PaBHO B
XMAKOCTW, MokasaTenb npenomneHus kotopon paseH 1,33. MNokasaTenb NpenomneHns marepuana NunH3bI
1,5.

Bunet Ne 2
1. Oudbpakuymsa ceeTa Ha ANPPaKLNOHHON peLleTKe.
2. TennoBoe 13ny4yeHne 1 ero xapakTepucTukm.
3. MoHoxpomaTuyeckun ceeT AnnHomn BonHbl 600 HM npoxoauTt Yyepes onpakLMOoHHY PELLETKY C
nepuogom 2 mkm. Onpegenvts HanbonbLUK NOPSASOK AMPaKLMOHHOIO CeKTpa.

Bunet Ne 3
1. MNonsapu3aumsa cBeTa Npu OTPaXKEeHUW 1 NPenoMIIeHNn Ha rpaHuue AByX cped. 3akoH bproctepa.
2. KBaHTOBbLIV xapaktep nsnyyexus. ®opmyna Nnaxka.
3. HaipuTe TOMLMHY KBapLEBOI MNacTUHKW, MOBOPAYMBAloOLLEN NMOCKOCTh Nonsipusauun ceeta Ha 180°
ecnu ygernbHoe BpalleHue kBapua 572 pag/m.

LUKANA U KPUTEPUMN OLUEHNBAHUA
OTBETOB Ha BONMPOCHLI Py6eXXHOro KOHTpons

PesynbTaTbl KONMOKBMYMa OMNpPeAensoT OLEHKaMU «OTIIMYHO», «XOPOLLUOY», «YOOBINEeTBOPUTENbHOY,
«HEeY[O0BNETBOPUTENBHOY.

OueHky «omiu4YHO» BLICTABNAIT oby4atollemy, rmyGoko ¥ MPOYHO OCBOMBLUEMY TEOPETUYECKUIA U
npakTUYeckuii matepuan pasgena AUCUMUNINHbI.

OueHKy «xopolox» 3acnyxuBaeT obydaloWwuiics, TBEpAO 3HaOLWMIA NporpaMMHbIN MaTepuan pasaena
AVCUWMIVHBI, yMelWwuid pewaTb 3agayv, HO B OTBETax Ha MOCTaBIiEHHble BOMPOCHI OGy4aloLMMCSs
[A0NyLLEeHbl HETOYHOCTY.
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OueHky «ydosremeopumesniHO» NoNydYaeT 00y4aloLumincs, KOTOpPbIA UMEEeT 3HaHUS OCHOBHOIO

mMmaTtepunana, Ho He ycBowus ero getarnu, ncnbiTbiBaeT 3aTpyaHEHNA NMPpU pelleHnn NpakTu4eCcknx 3agad.

OueHka «HeydosremeopumersibHO» rOBOPUT O TOM, YTO OByyaloLLNIACA He 3HAET 3HAYUTENbHON YacTu

mMmaTtepuana, aonyckaeTt CyueCTtBeHHble OWwKnbKN B OTBETAX, HE MOXET peWwnTb nNpakTn4eckne 3agadnm umnm
pewaeT Ux ¢ 3aTpyaHeHnaAMn.

»

Boo~NoO

13.
14.
15.
16.
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18.
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23.
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31.

32.

33.
34.
35.

36.
37.
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41.
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3.1.5 CpeacTBa AnsA npoBefeHNs NPOMeXyTOYHOM aTTecTauumn
BOMPOCHI
AN NPOMEXYTOYHOWN aTTecTalum No uToraM MsyvyeHust AUCLMNINHDbI

lMocTynatenbHOe ABWXEHME, BEMNNYUHBI €r0 XapakTepusyloLlme: NnpoMeXyTok BpeMeHu, NyTb, CKOPOCTb
N yCKOpeHue.

OCHOBHble ypaBHEHUSI KMHEMAaTUKM MOCTynaTenbHOro ABWXEHUS. PaBHOMEpHOe u paBHOMEepeMeHHoe
OBWKEHME.

BpaliatenbHoe [OBWXEHWEe, BEenuYMHbI €ro XapakTepusytlolime: YrnoBoW MyTb, YrnoBasi CKOPOCTb,
yrnoBoe YCKOpeHue, nepmog 1 4actora.

OCHOBHblE ypaBHEHUSA KMHEMATUKW BpallaTenbHOro ABwXeHusi. PaBHOMepHOe M paBHOMEpeMeHHoe
BpaLLeHue.

CBA3b MeXay NMMHENHBIMU N YTNOBBbIMU KUHETUYECKUMMW BENUYMHAMM.

3akoHbl HbtoToHa. Cuna, macca v NAoTHOCTb, UX (PU3NYECKUIA CMbICHT.

Mmnynbc. 3akoH N3MeHeHMs U coxpaHeHns umnyneca. lNpumepsi.

Pabota 1 mowHocTb. K[ mexaHnsmos.

MexaHu4eckasi aHeprus. KuHetuueckas u noteHumanbHas aHeprusi. 3akoH COXpaHEHMWS 3HEPTU.
MomeHT cunebl. [1neyo cunel. YCnosus paBHOBECUS TEN NMELLNX OCb BpaLLEeHUs.

MoMeHT nHepunm, ero Pusnyeckmin cmoicn. MOMeHT nHepumMy ToYKM U TBEPAOrO Tena.

MomeHT nHepumumn gucka, obpyda, wapa. Teopema LUteriHepa.

OcCHOBHOE ypaBHEHME OMHAMMUKN BpaLLaTeENbHOro ABUKEHNS.

MoMmeHT nmnynbca. 3akoH N3MEHEHUS N COXPAHEHNST MOMEHTa UMMynbCa.

KuHeTnyeckasa aHeprus BpallatensHoro tena. llonHas KuHeTnyeckasa aHeprust ABUKEHUS.

OCHOBHbIE MONOXEHUSA MOJSEKYNAPHO-KUHETMYECKON Teopun. WpaeanbHbii ras, napameTpbl €ro
COCTOSIHUSA.

MapmoHuyeckme konebanus. MpyXMHHBIN, MaTeMaTUYECKUA U PU3NYECKUIA MASTHUKMN.

MexaHnuyeckue BOMHbI B yNpyrnx cpenax.

OcHOBHOE ypaBHEHME MONEKYNAPHO-KMHETUYECKOW Teopun. CpedHAs KuHeTudeckass aHeprus
nocTynaTensHOro ABWXeHUss MOneKynbl naearnbHOro rasa.

CpeaHsia kBagpaTuyHas ckopocTb. PacnpegeneHne Makcsenna.

YpaBHeHne MeHgeneeBa-KnaneripoHa. YHuBepcarnbHas rasoBas nocTosHHas. OnbiTHblEe ra3oBble
3aKOHbI.

Yuncno cteneHern cesobobl. PacnpeaeneHve aHeprum no Yicny creneHen cesobobl.

BHyTpeHHAs aHeprus ogHoro Morns 1 nbon macchkl rasa. IameHeHne BHyTPEHHeN aHepruu.

PaboTa rasa npwu paclumpeHun. I'padpuyeckoe nsobpaxxeHne paboTbl.

KonuuyectBo Tennotbl. YaenbHas U1 MOMsipHas TEMSIOEMKOCTU, CBA3b MeXOY HUMM.

TennoemKkocT/ rasoB npu NOCTOSiHHOM obbeMe 1 aaBneHuun. YpaBHeHue Maiiepa. Puanyeckmii cmbicn
yHMBepCcarbHOW ra3oBoW MOCTOSAHHOW.

[MepBoe Hayano TepmMoauHaMUKN, ero NPUMEHeHNe K n3onpoLieccam.

Kpyroeble npouecckl. PaboTa kpyrosoro npouecca, K

Lnkn KapHo. KMNO ymkna, nyTn ero noBblLIEHUS.

OnekTpuyeckun 3apsag. Bsaumogericteue 3apsigoB, 3akoH Kynora.

OnekTpnyeckoe none. XapakTepUCTUKM SMEKTPUYECKOro MOMA: HaMpsPKEHHOCTb M MOTeHuMar, CBSA3b
MeXay HAMMN.

lMoTOK BeKTOpa HamnpsbkeHHOCTU 3anekTpuyeckoro nons. Teopema OcTporpaackoro-faycca un ee
NPUMEHEHNE K OMPEeAEerieHN0 HanpsPKEHHOCTM PaBHOMEPHO 3apshDKEHHOM HWUTW, MITOCKOCTU, [OBYX
NyIOCKOCTEN.

OnekTpoeMKkocTb. KoHaeHcaTopbl. QHEPrnst aNeKTpuyYecKoro nonsi.

OneKkTpuyecKkuin ToK, ero XxapakTepuUCTUKN: cuna v NAoTHOCTb TOKa.

3akoH Oma anga yvacTtka uenu. ConpoTnBrneHme NnpoBoaHMKOB. [locnegoBaTensHoOe U napannensHoe
coeiHeHne CONPOTUBIIEHMUN.

3akoH OMa aAng 3aMKHYTOM Lienu. QNeKkTpoaBMXKYLLLas cuna UCTOYHMKA TOKa.

PaboTta 1 moLHOCTb Toka. 3akoH [xoyns-JleHua.

3akoHbl Kupxroda.

MarHuTHoe none. XapakTepuUCTUKM MarHUTHOrO Mons: HanpsXeHHOCTb MarHUTHOro Mons, MarHuTHas
WHOYKUMWSA, MarHUTHBIN NOTOK, MOTOKOCLENNeHne.

[leicTBME MarHMTHOrO Monsi Ha ABwXkyLuincs 3apsa. Cuna JlopeHua.

[leicTBME MarHMTHOrO Monsi Ha NPOBOAHUK C TokoM. Cuna Amnepa.
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42. FBNeHune aneKkTpoOMarHUTHOM MHAYKUUK. B3anmonHgykuus.

43. NHpykTnBHOCTL. BrxpeBble TOKU. QHEPrus MarHUTHOro Nors.

44. TlMepeMeHHbIN aNeKTPUYECKNin TOK. TuMnbl CONPOTMBAEHU B LIENSIX NEPEMEHHOrO TOKa.

45. 3akoHbl OTPaXXeHUs 1 NPenoMeHUs cBeTa.

46. JlnH3bl. [ocTpoeHre n3obpaxkeHus B NIMH3ax. YBenMyYeHme onTu4ecknx npubopos.

47. BonHoBble cBOMCTBa cBeTa: MHTepdepeHunsa n andpakuma. OudpakumoHHas pelieTtka. Nonapusauus

cBeTa

48. 3aKoHbl TENMOBOro N3Ny4eHus

49. CTpoeHue aToma U aTOMHOro siapa.
50. PagmoakTuBHOCTb. Buabl pagnoakTnBHOro usnyveHunsi. 3akoH pagnoakTMBHOro pacnaga.

MNAHOBAA NMPOLEOQYPA
npoBeAeHuNs 3K3amMeHa

6.1 HopmaTtuBHas 6a3a npoBegeHus

npomemyTquoﬁ aTTectTauumum 06yqarou.u4xc;| no pes3ynbTaTaMm n3dyvyeHnda aUCUUNIIUHDbI:

1) pencteyowee «lMonoxeHne o TeKyWEM KOHTPOME YCNeBaeMoCTW, MPOMEXYTOYHON aTTecTauum
obyvarowmxcs no nporpammam Bbicllero obpasoBaHusi (bakanaBpuat, chneuuanuteT, marucTpaTtypa) u
cpeaHero npodeccnoHansHoro obpasoanus B Pro0QY BO Omckuin FTAY »

6.2. OCHOBHbI€ XapaKTepUCTUKMN

npOMe)KYTO‘-IHOﬁ aTTecTauuu o6yqa|ou.mxcn no uToram n3yvyeHnd aucumniinHbl

Uenb
NPOMEXYTOYHON aTTecTauum -

YCTaHOBMEHNE YPOBHS AOCTUXEHUS KaXabIM obydatommesa Lenem
00yyeHnsa No gaHHON OUCLMNIIMHE, U3NOXEHHBIX B N.2.2 HACTOSALLEN
nporpaMmbl

dopma
NPOMeXKYTOYHOW aTTecTauum -

OdnddepeHumpoBaHHbIn 3a4eT

MecTO 3k3ameHa

B rpachuke yyebHOro npouecca:

1) noAroToBKa K 3K3aMeHy 1 cAaya dKk3aMeHa OCyLLecTBMAseTcH 3a
CYET y4ebHOro BpemeHn (TPYAOEMKOCTM), OTBEAEHHOIO Ha
3K3aMeHaLMOHHYI0 Ceccuto Ans obyyaloLwmxcsi, CPOKM KOTOPOM
yCTaHaBMMBaKTCA NPMKa3oM MO YHUBEPCUTETY

2) aata, BpemMa n MeCcto npoBeaeHnd 3K3aMeHa onpenendaeTcd
I'pad)MKOM cAayn 3K3aMeHoB, yTBepXXaaeMbiM AEKaHOM
BblNyCKakLwero cbaKyaneTa

®Popma audpsavera -

YyCmHbIU

Mpouenypa nposeaeHuUs
auvdsavera -

npegcrasneHa B oHAe OLeHOYHbIX CPpeacTB No AUCUUNNnHe
(cm. MpunoxeHue 9)

MeToaunyeckue matepuansl,
onpegensowme npoueaypbl
OLleHUBaHUSA 3HAaHUN, YMEHUN,
HaBbIKOB:

npegcraBneHbl B OHAE OLEHOYHbIX CPEACTB NO AUCLUMIIMHE
(cm. MpunoxeHue 9)
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NUCT PACCMOTPEHWMH U OO0OBPEHMI
DOoHO OUEHOYHBIX cpeacTe y4eSHOH gucuMnnmnHel 61.0.10 GusuKa
B cocTaee OMNON 35.03.04 ArpoHOMMA

1). PaccMOTpeH W ogo6peH B KayecTee 6a30BOro BapuaHTa:

a) Ha 3acegaHMuM o6ecnevMEaWIWed npenogaeaHWe Kadedpkl MaTeMaTHYeCKHX WM
eCTeCTEEHHOHAYYHEIX AUCLMNMWH

npotokon Ne 14 ot 25 .05.2021.
3ae. kadheapol. KaHO. 3KOH. HAyK, OOUeHT. CtenaHoea T.HO

B) Ha 3acegaHMy METOQWYECKON KOMMCCHMM MO HanpaBneHWw 35.03.04 - ATpPOHOMMA
npotokon Ne 10 ot 17 .06.2021

Mpeacegatens MKH — 35.03.04_KaHA. c.-X. HayK, gou. | FF PP __Mozrinesa C.W.

-
2. PaccMoTpeHmne W nnoﬁpuuue NPeAcTABUTENAMKH NPOgecCHOHANLHON cqmﬁ.u g W -..

no npo¢unm onon:

el .ff' ::r? w
3 Paccumotpenne w onobpenne BHEWHAMK ACTABHTENAMM (OpraHamu) ey
(Hayuno-neparormueckoro) coobwecrsa no NPogMN AWCUHMNNHHBI "32 daxyasTer

- e
o — _\L_
ey

l'.. ;

L " A
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U3MEHEHUA N OONONHEHUA
K pabo4en nporpaMmme QUCLIMNINUHBI
B coctase OINOI

BenomMmocTb usamMeHeHuM

NPUNOXEHUE 10

Ne 1 By oBHoBneHmit CopepaHne nameHeHuii, BHocumbix 8 OMONM OBocHosaHue
n/n N3MEHEeHWI
1
2
3
4
5
6
7
8
9
10
11
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