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1. OCHOBAHUSA ANA BBEAEHUA YYEBHOW OUCLUUNNUHBI, EE CTATYC

1.1 OcHoBaHuA ANA BBeAEHUS1 AUCLUUNINHBI B y4eOHbIN NNnaH:

- ®epgepanbHbli  rOCY4apCTBEHHbIN OOpa3oBaTenbHbI  CTaHAApT BbiCLIEro obpa3oBaHus —
bakanaspuaT no HanpasneHuo noarotoskm 35.03.04 ArpoHomus, YyTBEPXKAEHHbLIN NpukazoMm MuHucTepcTea
obpasoBaHusa 1 Haykm OT 26.07.2017 r. Ne699;

- OCHOBHas npodeccnoHanbHad obpasoBaTenbHasd nporpaMma noAaroToBku Gakanaspa, no
HanpasneHuto 35.03.04 ArpoHomus, HanpaBneHHOCTb (Mpoduns) «onesoacTBOY.

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

1.3 B pabouyi nporpaMmy AUCLMMAWHBI B YCTaHOBMEHHOM rMopsake MOryT ObiTb BHECEHbI
M3MEHEHNS W [OMOSIHEHUS, OCYLEeCTBNAEeMble B paMKax MIaHOBOIO €XerogHoro u CUTyaTUBHOIMO
COBEepLUEHCTBOBAHMS, KOTOpble OTpaxatoTcs B N. 9 paboyen nporpaMmmbl.

2. UENEBASA HAMPABJIEHHOCTb U NMIMAHUPYEMbIE PE3YJIbTATbl OBYYEHUA NO ANCUUNINWHE.
JIOTMYECKUE U COAOEPXATEJIbHO-METOOUYECKUE B3AUMOCBA3U ANCLUUMNIINHDbI
C APyrmmMmm aucumniimHAMU U NPAKTUKAMMN B COCTABE Oron

2.1 Mpouecc M3y4eHMst AMCLUMNMMHBI B LESIOM HanpaBneH Ha NoAroToBKy obydarowerocs K
peleHnto 3apgay npodeccuoHanbHO AeATENbHOCTU Creaylowmx TUMOB: CEePBUCHO-3KCNIYyaTaLUMOHHON,
PacYETHO-MPOEKTHOW,  MPOW3BOACTBEHHO-TEXHOMOIMYECKOW  ,  MPEAYCMOTPEHHbIX  dhefeparnbHbiM
rocyaapcTBeHHbIM obpa3oBaTernbHbIM CTaH4apTOM Bbiclwero obpasoBaHusa (PrOC BO) no HanpaBneHuto
noarotoBkuy, a Takke OMNOIM BO yHMBepcuteTa, B paMmkax KOTOpoW npenogaéTtcs AaHHas AUCLMMNIIMHA.

Lenb gucumnnuHbl: yrnyoneHve MMerLLIMXcs NpeacTaBneHnin 1 NonyyYeHne HOBbIX 3HaHWUW U YMEHWUI B
obnactu _ cusmkn, dopmmupoBaHme Yy obyvyaroLMXCS  JIOrMYECKOro, eCTECTBEHHOHAYYHOIO  MbILLIMIEHWS,
npuobpeTeHne 1 pasBuUTME HaBbIKOB 11ab0paTOpPHOro 3KCNEPUMEHTA, CNOCOOCTBYIOLLMX PELUEHUO YacTHbIX
npobnem bun3nkM B npoLiecce aanbHenLlero npodeccuoHansHOro obydeHns, a Takke Ansg pelleHns HaydHbIX U
NPOWN3BOACTBEHHbIX 3a4a4 B OyayLien npodeccruoHanbHOM AeATENbHOCTMU.

2.2 MNepeyeHb KoMneTeHUUW popMUpyeMbIX B pe3ynbTaTe OCBOEHUsi Yy4eGHoW
OUCLMNIIVHDI:

B pesynbTaTe 0CBOEHMS AUCUMNIUHBLI  OOydalwowmiics OomkeH obnagaTb  Cneaylowymu
KOMMETEHLNAMM:

KomneTeHuum, .
Koa un KoMnoHeHTbI KoMneTeHuun,
B hopmMupoBaHumn N
o HaMMeHoBaHue dopmMupyeMble B pamMmKax JaHHOW ANCLMNIUHBI
KOTOpbIX 3ag4encTBOBaHa o
MHAUKaTopa (kak oxunaaembln pesynbTaT ee OCBOEHMS)
aucumniivHa -
FOERIBRSHIM 3HaTb 1 MeTb Aenatb BNageTb HaBblkamu
Kog HanMeHoBaHue KOMMneTeHLuun ymertb A A
noHMmaTb (oencreoBatb) (vmeTb HaBbIKKM)
1 2 3 4
YHueepcasibHble KOMIemeHyuu
O6wenpodeccuoHanbHble KOMNEeTEHLUU
OlNK-1 | CnocobeH pewatb | UO-1onka — | doyHOaMeHTanb | UCronb3oBaTb npoBefeHnst
TMNoBble  3ajauu | [leMoHCTpupyeT | Hble  pasgensl | dusnyeckue dunsnyeckux
npogeccnoHanbHO | 3HaHue u13MKKM, B T.Y. | 3aKOHBbI ansa | uamepeHui
N OeATenbHOCTU | OCHOBHbIX dumsmnyeckme oBnageHus
Ha OCHOBE 3HaHWMN | 3aKOHOB OCHOBbI OCHOBaMMK Teopun
OCHOBHbIX 3aKOHOB | MaTeMaTuyeckn | MexaHuKu, " NpaKkTUKn
MaTeMaTU4eCKux 1 | X, MONEKYNSAPHY0 | arpoHOMUK
€CTEeCTBEHHbIX €CTEeCTBEHHOHa | U3nKy "
Hayk C | Yy4HbIX ® 06- | TepMoanHaMUK
NpUMEHEHNEM LLenpodeccnoH |,

'B cryqae ecnu ducyunnuHa sisnsemcs: oucyuriiuHoU rno ebibopy obyyaroweeocs, mo nuwemcs cnedyrouuli mekcm:
- omHocumcs K OucyurniiuHam ro ebibopy;
- Aensiemcsi obs13ameribHoU Orisi U3y4eHusi, ecriu 8blbpaHa 0bydarowumcs.
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WH(POPMALIMOHHO- | anbHbIX 3MNeKTpUYEeCcTBO

KOMMYHVKaUWOHHbI | OANCUWMIIVH, N MarHetuaw,

X TEXHOMOINI; HeobXxoaMMbIX ONTUKY,
ONS  pelleHus | aTtoMHYH n
TUMNOBBIX 3aday | SAepHYHo
B obnactn | usnky
arpoHoMun
MO-20nk-1 — | MNMpaBuna BbinonHATb BbinonHeHus
WMcnonbayet BbINOMHEHUA anrebpaundyeckne anrebpaunyeckumx
3HaHu4A pasnU4YHbIX npeobpasoBaHus, | Npeobpa3oBaHui,
OCHOBHbIX MaTemMaTU4ecKk | pelleHue peLueHns pasnmyHbIX
3aKoHOB Ma- | Ux onepauun pasnnyHbIX YpaBHEHUA W T.1N.
TEMaTUYECKNX U YPaBHEHWUN. 1 T.M.
€CTECTBEHHbIX
Hayk ans
peLleHns
CTaHOapPTHbIX
3agay B
arpoHoMun




2.3 OnucaHue nokasaresier, KpUTepueB U LWKan oLeHMBaHUSA B paMKax gucuunnuHbl (AmddepeHunpoBaHHbIN 3a4eT)

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 Xapakrepuctmka chopMMPOBAHHOCTN KOMMNETEHLIMM ®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 (npodbeccuoHanbHbIX) (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 TepMoaVHaMUKK,
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 TUNOBbIE YmeerT peliaTb TUNOBbIE MHAVBATYaNLHE
MCronb3oBaTb dusnyeckne 3akoHbl ANA | 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 cpedHeM 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 DU3NYECKNX U3MEPEHUIA | 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 PasnnYHbIX

[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, pelueHne | npeobpasoBaHus, npeobpasoBaHus, npeobpasoBaHus,
npeobpa3oBaHns, | pPasnuYHbIX YPaBHEHUWA. W | peLueHve pasnuuHbIX | pelueHune pasnnyHbIX | pelueHune pasnnyYHbIX
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 anrebpanyeckmx anrebpanyeckmx anrebpanyeckmx anrebpanyeckmx
anrebpanyeckmx npeobpa3oBaHni, peLleHnsi | npeobpasoBaHui, npeobpasoBaHun, npeobpasoBaHun,
npeobpa3oBaHvii, | pPasnWYHbIX 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 onMpaeTcsa coaepXKaHue
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 Xxofe
MOHUMaTby, «yMeTb OenaTby,
ofHOro cemecTpa
«BrnafeTb HaBblkaMu»)
Kypc cpeaHeii 3HaTb: B1.0.24 B51.0.08 Xumus
06Leobpa3oBaTenbHON | —  OCHOBHbIE 3aKOHbI U NOHATUS ArpomeTeoponorus 61.0.09 Boicwas
LUKOrbI MO huanku; 61.0.25 MeToauka mMaTemaTuka
QSJ?AL;MMT(QCHjXﬂFe6 o | OCHOBHbIE pacHeTHbIe OMbITHOrO Aena 61.0.11
h ’ pa, popmybI; 51.B.04 Mexanu3aums | VIHopMaLMOHHble
«l'eomeTpusi», —  MporpaMmmHoe obecneyeHne
pacTteHneBoacCTBa TexHonormm
((MHq)OpMaTVIKa». KOMnbloTepa Ha 51.B.05 XpaHeHue 1
MoSb30BaTENbCKOM YPOBHE. o P
yMeTb: nepepabotka
—  MPOU3BOAUTL BbIMUCMEHMS U npoaykumn
pacyeTbl C UCMONb30BaHUEM pacreHnesoncTea

OCHOBHbIX 3aKOHOB (OU3MKN;

—  MoaenupoBatb uanyeckune
ABMEHNS U CUTYaLMNOHHbIE
3agayu;

—  MPUMEHSATb MaTeMaTU4eCcKui
annapaT ans peleHus
dusnyecknx sagay;

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

BnageTtb HaBblkamMu:

—  pelueHus 3a4ad no pusuke;

—  MOCTPOEHMUS PUCYHKOB,
rpadvkoB, Anarpamm;

—  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 AUCLUNINUHBbI C APYTMMU AUCLUNTIMHAMU 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 NPeALecTBYHOLEN AMCLMNNNHBI BeAYLUM npenogaBatenemM
nocneayoLwen AUCUUNINHBI;

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

— y4yacTue BefyLlero npenogasaTtens nocrneayowen QMcLUmMniuHel B npoueaype npuéma sadveTa c
OLIeHKOW/3K3aMeHa Mo npeablayLien.

2.6 CouunanbHO-BOCNUTATESNbHbIA KOMAOHEHT AUCLIMMNSIUHbI

B ycrnoBusix co3gaHHOW BY30OM COLUMOKYMbTYPHOW cpedbl B pe3ynbrtate U3ydeHus ANCLMMINHDBI:
OopMMPYOTCS MUPOBO33PEHME U LEHHOCTHbIE OPUEHTaLUMM OBYYaKLUXCH; MHTENNEeKTyanbHble YMeHMs,
Hay4YHOe MbILLIIEHME; CNOCOBHOCTb MCMOSb30BaTh MOMYYEHHbIE paHee 3HaHWS, YMEHUS, HaBbIkW, pasBuTne
TBOPYECKMX Havarn.

BocnuTatenbHble 3agayn peanusyoTcs B npolecce obLieHnss npenogaeartens ¢ obyvatowmmmcs, B
NCMNONb30BaHUM aKTUBHBLIX METOAOB 00y4eHUs, NOGYxaaroLWmx obyvaroLmMxcs NposiBUTL cebs B COBMECTHON
OEeATENbHOCTU, MNPUHATL OLEeHOYHOoe pelleHne. KonnekTuBHble BuAbl OEATENbHOCTU  CNoco6CTBYOT
NpMobpeTEHNIO HaBLIKOB PabOoTbl B KOMMEKTMBE, YMEHUS1 yrnpaBneHust KonnektuBoMm. CamocTosiTenbHast
pabota cnocobcTByeT BblpaboTke Yy obydarLlmxcs CnocobHOCTU MPUHUMATL peLleHWe U HaBbIKOB
CaMOKOHTPOSS.




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

1) apanTauuo u BCcTpavBaHuMe oOyvawowuxca B oOWecTBeHHyl 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 KOMNETEHUUI, YKPENnneHne NUYHbIX U FPYNnoBbIX LEeHHOCTEN,
00LLeCTBEHHbIX LIEHHOCTEN, LLEHHOCTN HenpepbIBHOro 06pa3oBaHus;

4) rpaxgaHcKo-npaBoOBOe BOCMUTAHUE NINYHOCTMU;

5) natpuoTudeckoe BoOcCnMTaHWe obyyarolimxcs, opMUpoBaHUe Moaenn npoceccuoHansHoM
3TUKM, KYNbTYPbl 9KOHOMUYECKOTO MbILLNEHWS1, EeNOBOro obLeHuns.

Ob6beguHeHne anemMeHTOB 0OpasoBaTesflbHOM M BOCMMTATESNIbHOW COCTaBMSOWEN AUCLMMINHDBI
cnocobcTByeT hopMUpPOBaHMIO OBLLEKYNBTYPHBIX KOMMETEHLMI BbIMYCKHMKOB, KOMMETEHLUUA COLMANbHOMO
B3aUMOJENCTBUSI, CAMOOPraHn3aLmmn n camoynpaBneHnsi, CUICTEMHO-AEeATENbHOCTHOIO Xapakrepa, co3gaeT
ycnoBus, HeobxoanmMble O BCECTOPOHHErO PasBUTKS JIMYHOCTW.

3. CTPYKTYPA U TPYAOEMKOCTb YYEEHOU AUCLUMNUHBI

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

TpyOooemkocTb
Bua yuebHoii paGoTbl O4Has 3aouHas popma
dopma
2 ceMm. 1 Kypc 1 Kypc
1. AyauTopHble 3aHATUSA, BCero 54 2 8
- Jlekunn 22 2 4
- MpakTnyeckne 3aHATUS (BKMNOYas CEMUHApbI) 4
— NabopaTtopHble 3aHATUSA 28 4
2. BHeayanTopHas akageMunyeckas paboTta CTyAeHTOB 18 34 24
2.1®ukcupoBaHHble BUAbI BHEAayAUTOPHbIX CAMOCTOAATENbHbIX PaboT: 5
BbinonHeHve u coava/3awmMra MHAMBMAYanbHOro/rpynnoBoro 3agaHus B Buae™
—MHOVBMaYarnbHOe 3ajaHne 5 5
2.2CamocTtosiTenibHOe n3y4yeHue TeM/BONPOCOB NPOorpaMmbl 2 20 10
2.3CamonoaroTtoBKa K ayAUTOPHbLIM 3aHATUAM 7 7 5
2.4CamonoarotoBKa K y4acTUIO M y4acTue B KOHTPOJIbHO-OLLEHOYHbIX
MeponpuUATUAX, NMPOBOANMbIX B paMKaX TEKYLLEro KOHTPOSISi OCBOEHUsI 4 7 4
ONCUUNIWHDI (3@ UCKITIOYEHUEM yYmeHHbIx 8 nn.2.1 — 2.2):
3. MonyyeHune 3a4eTa NO UTOraMm OCBOEHUSI AUCLUNIUHbI + 4
Yacbl 72 36 36

OBLUAA TpyaoeMKOCTb AUCLUMNIINHDI

3ayeTHble eAMHULbI 2 1 1

* KP/KI, pecepartal/acce/npeseHTaumm, KOHTPONbHON paboThl (4115 CTYAEHTOB 3a04HON hopMbl 0BYy4eHNsT), pacyeTHO-
rpacomyeckon (pacyeTHO-aHaNUTUYECKON) paboThl 1 ap.




4. COOEPXXAHUE U CTPYKTYPA OANCLUUMIINHDbI

4.1 YKpynHeHHas cogepxaTefibHas CTPYKTypa AUCLUNIMUHbI U

obuwas cxema ee peanusauum B y4eb6HOM npouecce

TpynoemKoCTb pasfena v ee pacnpegerneHve no smgam - o Xc
y4ebHon paboThl, 4ac. o5 Teg
Homep 1 S o S EQ
HaUMEHOBAHUE AyauTopHas paboTa BAPC 5 g 3 ; ?
pasgena y4e6Hom 3aHATUS 3 Le % I3
OUCUMNNHBI. & < = ~ z o= E33
YKpynHeHHble Tembl | 3 | 2 s 3 X ~ 9 e Qo =S s3:
@ Z > 8s 5 o [} 9 = QA £ S
pasgena Ol ol & =93 ge Q S o E R
@ c E—0o o2 3o o 3 Z235s
3¢ | < 2 288
= [ Fo) kS
OuHasa opma o6y4eHus
1 | MexaHuka 13|10 4 6 3 1 Ko””;';‘a”y""' OrK-1
MonekynspHas Konnoksuym,
2 cuauka 16|12 | 4 2 6 4 1 n3 OrlK-1
3 Bnekmpuyecmso 1410 a 6 4 1 Konnoksuym, ONK-1
u M2Hemu3m n3
4 | Onmuka 16 | 12| 6 6 4 1 KO””E';’B”VM' OnK-1
SnemeHmbl
¢u3suKku amoma Konnoksuym, 3
5 U amMOMHO20 131 10| 4 2 4 3 1 n3 OrlK-1
s0pa
viroro no 72 | 54 | 22 4 28 18 5
avcumnnvHe
MpomexyToyHas - X X X X X X and. 3avet
aTTecTauus
Hons J'IEKLI,VII/IOB 40,74%
aYLAMTOPHBIX 3aHATUSIX, Y%
3ao4Has cpopma o6y4eHus
1 Kypc YcTaHOBO4YHas ceccusi
1 | Mexatuka |22 34 8 TeCT""i’(‘;,Ba””e’ OrnK-1
WToro B cemecTtpe 36| 2 2 34 8
lMpomexyToyHas
X X X X X X
aTTecTauus
1 Kypc
5 MonekynsipHasi 16| 2 5 4 5 TecTupoBaHue, ONK-1
pusuka KP
3 Bnekmpuyecmso 18| a 2 2 4 2 TecTupoBaHue, ONK-1
u MagHemusm KP
4 | onmuxka 16| 2 2 4 2 TeCT"'pK‘;,Ba””e’ OrK-1
dnemeHmbi
5 Qu3uku amoma 13 12 8 TecTupoBaHue, ONK-1
U amomHo20 KP
s0pa
Wtoro B cemecTtpe 63| 8 4 4 24 14
viroro o 72|10 6 4 58 22 OrK-1
avcumnnvHe
MpomexyTouHas 4 X X X X X X Ound 3avet
aTTecTauus
Hons J'IeKLl,VIVIOB 60,00%
aYAMTOPHBIX 3aHATUSX, Y%




4.2 JleKUMOHHbBLIN KypC.

MpumepHbIN TEeMaTUYECKUIN NJIaH YTeHUA NeKuMi No pasgenamMm AUCLUNIINHBI

TpyaoemkocTb No

Ne
pasgeny, yac. MpumeHsemble
© < Tema nekunn. OCHOBHbIE VHTEPaKTUBHbIE
E, s BOMPOCHI TEMbI 3:::';;‘ 3304Has chopmbl
o X copma o0byyeHns
Q = dopma
Tema: MexaHuka
1. KuHematuka
2. uHamuka TNekums ¢
1 12 3. 3aKoHbI coXxpaHeHus 4 2 SNEKTPOHHON
_ npeseHTauuen
4. MexaHuKa »XnakocTten
5. MexaHu4eckue konebaHusi n
BOJTHbI
Tema: OcHo8bl MoneKynspHoU
¢busuku
1. OCHOBHbIE NOMNOXEHWS
MOJEKYNAPHO-KMHETUYECKON
Teopuu. YpaBHEHNE COCTOSHUS
naearnbHOro rasa NMekums ¢
2 34 2. OcHOBbIHE MONOXEHNS 4 2 SMEeKTPOHHOM
TEPMOAVHAMUKN npeseHTaumen
3. Xnpgkoctun. dazosbie
nepexofbl
4. Kpuctannuyeckme n
amopdHble Tena. CeoncTtea
TBEpPAbIX Ten.
Tema: dnekmpuyecmso u
MasHemu3m
1. OCcHOBBI 9NEeKTpOCTaTUKN
2. MoCcTosIHHbIN TOK JNekuus ¢
3 45,6 3. MarHuTHoe none 4 2 3NEKTPOHHON
4. OnekTpomarHuTHasi npeseHTaunen
VHOYKUNS
5. OnekTpoMarHuTHble
kone6aHus 1 BOMHbI
Tema: OnTuka
1. 3aKoHbl reOMeTpUYECKOW Jlekuus c
4 6,7 ONTUKU 6 3MNEKTPOHHOW
2. BonHoBas ontuka npeseHTauuen
3 KBaHTOBas ontuka
AToMHas dusnka
15 Jlexkums ¢
5 8.9 .OnemeHTbl h13nku atoma 4 3NEKTPOHHOI
2. OnemMeHTbl PU3NKM aTOMHOro npeseHTauuen
agpa
OOwas TpyA0EeMKOCTb NTIEKLMOHHOrO Kypca 22 6 X
. . M3 HUX B MHTEpaKkTUBHOM
Bcero nekuuii no gucumnnuxe: | vac. i yac.
dopme:
0o4Has/o4HO-3a04Has hopma
O4YHasi/o4HO-3ao4Hasi popma obyyeHus | 22 ¢op 22
06yyeHus
3a04Has oopma obyyeHus 6 3a04Has oopma obyueHus 6

lMpumeyaHusi:

- MaTepuarnbHO-TeXHUYeckoe obecrneyeHne NEKUMOHHOTO Kypca — cM. MpunoxeHue 6;

- obecneyeHne NeKUMOHHOTO Kypca y4yebHol, yuebHo-MeToaMYeCKO NUTEPATYPON U UHBIMU BUBNMOTEYHO-MHOPMALMOHHBIMU
pecypcamu n cpefcTBaMu obecneveHns obpasoBaTeribHoro npouecca — cM. Mpunoxenus 1 m 2.




4.3 NMprmepHbIN TeMaTUYECKNI NNaH NPaAKTUYECKNX 3aHATUN
no pasgenam AUCLUMNIUHbI

Tema 3aHaTus /
No TpynoemkocTb No
= MpumepHble BOMpOCHI pasgeny, Jac.
Ha obcyx/aeHve Vcnonbayemble Ces3b
© = = ounas / WHTEPaKTUBHbIE | 3aHATWSA C
c 2 < opmbI** BAPC*
g > £ (ans cemmnHapckux O4YHO- | 3ao0y4Has
) g z 3aHATUI) 3a04Hada | copma
a2 ® ¢dopma
1 2 3 4 5 6 7
Konnoksuym no
MexaHuke,
1,2 1 . 2
MOIEKynsApHOW huranke
W TEpMOAMHAMUKE
Konnoksuym no
SMNEeKTPUYEeCTB "
34,5 2 P y 2
MarHeTuamy, OnTuke u
aTOMHOW hn3nKe
Bcero npaktuyeckmx 3aHaTUn No . .
~ | vac. M3 HMX B MHTEepakTMBHON chopme: | Yac.
OVUCLUMNIIVHE:
- OYHas/04HO-3a04Hasa popma obyveHus 4 - OYHasa/04HO-3a04Hasa popma obyveHus 4
- 3a04Hasa opma obyyeHuns 0 - 3a04Has hopma obyyeHums 0

B Tom uucne B oopme ceMMHapCKUX 3aHATUN

- OYHas/04YHO-3a04Has hopma obyveHusa

- 3a04Hasa popma obyyeHus

* YcrogeHble 0603HaqYeHuUs:

OCI — npegycMoTpeHa obsizaTenbHas camonoaroToBka k 3aHATuo; Y3 CPC — Ha 3aHsTUM BbldaeTcs 3agaHue Ha KoHkpeTHyto BAPC;
MP CPC — 3aHsT1e cofepxaTernbHo 6asvpyeTcsi Ha pesynbTaTax BbiNonHeHus obyyarowmmes koHkpeTHon BAPC.

lMpumeyaHus:

- MaTepuarnbHO-TeEXHUYECkoe obecrneyveHre NpakTUYeCcKxX 3aHATUN — cM. [punoxeHue 6;

- obecneyeHVe MNpaKTUYECKUX 3aHSATUA y4ebHOoW, y4eBGHO-MeToauyeckon nuTepaTypo U UHbIMU BUBNMOTEYHO-UHEOPMALIMOHHBIMU
pecypcamu n cpeactsamMu obecneyeHuss obpasoBaTenbHOro npouecca — cMm. MNpunoxenust 1 n 2.

4.4 NlTabopaTopHbIN NPaKTUKYM.
MpumepHbIN TEMaTUYECKMI NIaH NnabopaTopHbIX 3aHATUI NO pasaeriamMm AUCLUNIIUHbI

[}
Howmep Cssasb ¢ BAPC 3
m
=
-
|
x - oF Q
s =z [T o _
|8 Tema TpynoemkocTs J1P, yac. © ; % 3 £ 2
. g | & na6opaTopHoit T E L N -
@ o | = paboThbl a0+t s 38
S o 5 1) 5 Q = O s
o) o I 258 ? 2 0
oI Iz o o gk zZ 3z >
™ Q o) ZeZ S & 2
@®© o = LT 2 =
S = 5 00Gg © £ 8
© S Qs ® £ e
Q s g C
o | 8 =8 E o
S 2 OYHagda popma 3aotnas » 3 =
[~ P dopma @
1 2 3 4 5 6 7 8 9
Onpepenexve
1 1 1 | reomeTpudeckux 5 +
pasMepoB Ten un
BblUMCIIEHNE
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OLLNGOK.

2 2 Ynpyrun ynap 2 +
Liapos

Onpepenexve
napamMeTpoB
dm3n4eckoro
MasiTHUKa

Onpepenexve
KoadbuumneHTa
MyaccoHa ans
BO3ayxa.

Onpepgenexve
2 6 6 | koadhpuumeHTa 2 +
BSA3KOCTU XKUOKOCTW.

PeleHne 3agay no
MONEKYNAPHON
dusuke n
TepMogvHaMuke

Onpepenexve
yAenbHoro
COMNpPOTUBIEHUS
NpPOBOAHMKA C
NOMOLLbI0 MOCTHKA
YutctoHa.

Onpepenexve
rOpU30HTanbHOM
8 8 | coctaBnsowen 2 +
MarHuTHOro nons
3emnu.

Peluenune 3agay no
9 9 | aneKTpu4ecTBy U 2 +
MarHeTusmy

Onpepenexus
nokasarens
npenomMneHus
XNOKOCTU C
NMOMOLLbIO
pedpakTomeTpa

10 | 10

Onpepenexve
KOHLeHTpauum
11 | 11 | pacTtBoOpac 2 +
MOMOLLbIO

nonsipumMeTpa

Onpepenexne
ONVHbI CBETOBOM
12 | 12 | BOSMHbI C NOMOLLb 2 2 +
AndpakLMoHHON
peLieTku

PeweHne 3agay no
aToMHOW unanke

O6Lwas

Wroro 1P TpyAaoemkocTb JIP

28 4

5 MPOrPAMMA BHEAYOUTOPHOW AKAEMUYECKOW PABOTbI
OBYYAKOLLMXCA NO ANCUNNINNHE

5.1 ®uKcMpoBaHHble BUAbI BHeayAUTOPHbIX CAMOCTOATENbHbIX paboT

5.1.1 BbInosiHeHMe MHAMBMAYaNbLHOro 3afaaHus
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— 3agaHusa no pasgeny «MexaHukay;

— 3agaHua no pasgeny «MonekynapHas dusnka n TepmoguHamuka;

— 3agaHusa No pasgeny «ONeKTPUYecTBO U MarHETU3M»

— 3agaHua no pasgeny «OnTukay;

— 3agaHusa No pasgeny «dnemeHTbl U3k atoma U aToOMHOro sapa»
MHaneBuayanbHble 3afjaHvs BbIMOMHATCA COMMacHoO BapwaHTy (HOMep MO ChAUMCKYy B >KypHane npenopasaTens).
BapuaHTbl BbinoxeHsl B MOC. lMNposepeHHble npenogasaTeneM 3agaHna npukpennstotca B MOC k cooTBETCTBYOLNM
anemMeHTam 3afaHvn.

LWKANA N KPUTEPUU OLIEHUBAHUA

— OLEeHKa «3a4yTeHO» BbICTaBMAETCA €Cnu: MHAMBMAOYanbHOe 3adaHue MPegoCTaBfeHO B YCTAHOBMEHHbI
CPOK 1 ochopMIieHa B COOTBETCTBUM C TPEGOBaHUAMM; NPaBUIbHO PELLEHO HEe MeHee 7 3ajau.

— OLeHKa «He3ayTeHO» BbICTaBNAETCS eclnv: MHAMBMAYanbHOe 3aaaHne He 0)OpPMIIeHO B COOTBETCTBUM C
TpeboBaHMsAMM; pelleHo He Gornee 6 3agau.

5.1.2 NepeyveHb 3ag4aHUM ANA KOHTPONbHbIX pabdoT
obyyarwmxca 3ao4Hon opmbl 00yYeHUsI

— 2 3agauu no pasgeny «MexaHukay;

— 2 3agauu no pasgeny «MonekynspHas usmka u TepmoguHamMmuka;
— 2 3afauu No pasgeny «ANeKTpn4ecTBo U MarHETU3MY;

— 2 3agaum no pasgeny «OnTukay.

— 2 3afa4u No pasgeny «AneMeHTbl PU3MKu atoma 1u aTOMHOro sapay;

LUKANTA U KPUTEPUU OLLEHUBAHUA

— OLIEHKa «3a4TeHO» BbICTABMNSETCS €Cnu: KOHTporbHasi paboTa npegocTaBiieHa B YCTaHOBMEHHbIN CPOK M
ochopmMIieHa B COOTBETCTBUM C TpeOOBaHMSIMU; NPaBUIIbHO PELLEHO HE MeHee 7 3apad.

— OUeHKa «He3ayTeHO» BbLICTABMSIETCS €CNU: KOHTporbHasi paboTa He odopmrieHa B COOTBETCTBMM C
TpeboBaHusMY; peLleHo He bonee 6 3agav.

5.2 CamocTosiTenibHOEe U3y4eHue TemM

Tema B cocTaBe
asgena/sonpoc
pasA P dopma
B COCTaBe TeMbl PacueTHas
Homep pasgena gncumnmvHel pasgena TPYOOEMKOCTb Tekyliero
’ " | KoHTponsa no
BbIHECEHHbIE Ha yac
Teme
CaMOCTOATENbHOE
n3yyeHune
OuHas ¢hopma obyyeHus
2 Ocmoc 2 Konnokesuym
WToro no o4HOMY 0By4eHuto 2
3ao4Has ¢opma ob6yyeHus
MexaHuka
1 o 8 TecTtupoBaHue
XugkocTemn
2 Ocmoc 6 TecTtupoBaHue
Monapusayms
4 pr3ay 8 TecTtupoBaHue
cBeTa
dur3mka aTOMHOro
5 8 TecTtupoBaHue
agpa
MToro no 3ac4HOMY 06y4YeHMto 30

lMpumeyaHue:

- y4ebHas, y4ebHO-meToanYeckasn nutepaTypa u uHble GubnmMoTeyHo-MHPOPMaLMOHHbIE pecypcChl U CpeacTBa obecneyeHns
CaMOCTOSITENBbHOIO N3y4eHust Tem — cM. Mpunoxenns 1-4.
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LUKANA U KPUTEPUM OLIEHUBAHUA

— OLEeHKa «3a4vTeHO» BbICTaBNAEeTCA, eCrn 06yqarou.|,|/||7|c;| opueHTnpyeTca B U3ydeHHOM martepuane

TEMbI.

— OLleHKa «He 3a4TeHO» BbICTaBNAeTCcA, ecrnn 06yqa}ou.wu7|c;| cnabo noHMmaeTt CYTb BOIMNPOCOB.

5.3 CamonoaroToBKa K ayAUTOPHbIM 3aHATUAM
(KpOoMe KOHTPOJIbLHbIX 3aHATUN)

3aHATun, no
XapakTtep OpraHunsaunoHHas . PacueTtHas
KOTOpbIM O6Lwmn anropmutm
NpeayCMoTpeHa (copepxaHue) OCHoBa CaMONOroTOBKN TPYOOEMKOCTb,
CaMOMOArOTOBKN CaMOMOAroTOBKN yac
CaMOMOoAroToBKa
OyHas opma o6yyeHus
JTabopaTopHble BbiBog pabouen MnaH BbINONHEHUSA O3HakoMneHne ¢ MeTOAMKOM
3aHATUA dopmMynbl, nabopatopHou nposefeHus nabopaTopHom
MUCbMEHHBIN OTBET paboTbl paboTbl, noarotoska Tabnuu,
Ha KOHTPOIIbHbIE N3MEPSAEMbIX U pacHeTHbIX
BOMNPOCHI BENNYUH. 7
MpakTnyeckne BbiBog, pabouen [naH BbINONMHEHUS O3HakoMmneHne ¢ MeToauKkon
3aHATUSA dopmMynbl, NpaKkTU4ecKoro peLleHus 3agad no Teme.
NMUCbMEHHBIN OTBET 3aHATUSA BbinonHeHve gomaluHero
Ha KOHTPOIIbHbIE 3agaHns
BOMPOCHI
3aoyHasa hopma obyyeHus
JTaBopaTopHble BbiBog pabouen MnaH BbINONHEHUSA O3HakoMneHne ¢ MeToaMKOM
3aHATUSA dopMynbl, nabopatopHoW npoBefeHns nabopaTopHoW
NMUCbMEHHBIN OTBET paboThbl paboTbl, nogrotToBka Tabnuy, 12
Ha KOHTPOIbHbIE N3MepPSEMbIX U PAaCYETHbIX
BOMNPOCHI BEMNYUH.
LWKAJTA U KPUTEPUN OLLEHUBAHUA
— OUEHKa «3a4yTeHO» BbICTaBNsAeTCHd, ecnv obyyalowmincs wusyunn Temy nabopaTopHOro 3aHATUS,

OPUEHTUPYSICb Ha BOMPOCHI Ans CaMonogroToBKM, OdopMuIT OTYETHLI MaTepuan B Buae OT4eTa O
nabopaTopHol paboTe, CMOr BbINONMHUTL HEOOX0AMMbIE pacyeTbl U cAenaTh BbIBOAb;
— OLEeHKa «He 3a4TeHO» BbICTaBMSIETCH, €Cnn CTYOEeHT HeakkypaTHO OhOpMUIT OTYETHLIN MaTepuan B Buae
oT4yeTa o nabopaTopHoi paboTe, He CMOT BbIMOSHUTL HEOOXOAMMbIE pacyeThl U caenaTh BbIBOAbI.

ecnu obyvaloWwmincs M3yumn Temy MNpPaKTUYeCcKOro 3aHsATus,
OPUEHTUPYSCb Ha BOMPOCHI A1 CaMOMoAroTOBKM, 0POPMUN AOMAaLLHEE 3aaHueE;

oLeHKa

oLleHKa

«3a4YTEHO»

«HEe 3a4vTeHO»

BbICTaBJ1AE€TCA,

3aTpyOHAETCA B OTBETaX Ha KOHTPOJIbHbIE BOMNPOCHI, HE BbINOJIHUIT OMallHee 3ajaHne.

5.4 CamonogroToBKa U y4yactue
B KOHTPOJIbHO-OLLEHOYHbIX Y4eOHbIX MeponpusaTUAX (paboTax) NpoBOAUMBIX B paMKax TEKYLLero
KOHTPOJISl OCBOEHUA AUCLUMNIIUHDI

BbICTaBNdAeTCA, eCcnn CTyaeHT He Uu3dydun TeMy NpakTU4eCKOoro 3aHATUA,

KoHTponbHO-0LlEHOYHOE y4ebHOoe MeponpusaTre, paboTa

CopepxaTtenbHas PacyeTHas
Bupg koHTpons TWN KOHTPOSS Mo chopma XapakTepucTuka TPYAOEMKOCTb,
oxBaTy obyvaroLmxcs P (TemaTtunyeckasi yac
HanpaBfeHHOCTb)
1 2 3 4 5
OyHasa opma o6yyeHus
BxogHown @DpoHTanbHLIN TecTnpoBaHue Bonpochbl WKoMbHOro
Kypca dunsnkm 4
Tekywwmi @DpoHTanbHLIN OTtyeT no JTabopaTopHbie paboTbl
nabopaTtopHom
pabote
Tekywmin PpoHTanbHLIN BbinonHeHve [NpakTnyeckne 3aHaTNS
JomallHero
3agaHus
Py6exHbIn ViHanBuMayanbHbIn Konnoksuym Paspgenbl 1 —5
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[MpoMeXyTOUHbIN ®PpoHTanbHbLIN OK3ameH Mo Bcemy n3y4yeHHOMY
maTtepuany Kypca
PU3NKN
3aoyHasa hopma obyueHus
BxoaHon - - - -
Tekywini VHanBuayanbHbIn OTtyet no JlTabopaTopHbie paboTbl 2
nabopaTtopHom
paboTte
Py6exHbIn MHavBugyanbHbIi KoHTponbHas o BcemMy Kypcy dhunamnku 4
paboTta
MpomMexXyTouYHbIN DpoHTanNbHbIN Ok3ameH Mo BceMy n3y4yeHHOMY 8
maTtepuany Kypca
PU3NKN

6 MPOMEXYTO4YHAS ATTECTALIUA OBYYAIOLLINXCA
Mo PE3YJIbTATAM U3YYEHUA YYEBHOU OUCLUMNIIUHDI

6.1 HopmaTtuBHas 6a3sa npoBegeHus
NPOMEXYTOYHOM aTTecTauum ody4varLmnxcs nNo pesynbTaTaMm U3y4YeHUs QUCLUNIIUHBI:

1) pevictylowiee «[lonoxeHne O TeKyLWlEM KOHTpOne YCreBaeMocTH,

npomemyTquon arrecraumnmn

obyvarowmxcs no nporpammam Bbicllero obpasoBaHusi (bakanaBpuat, chneuuanuteT, marucTpaTtypa) u
cpeaHero npodeccnoHansHoro obpasoanus B Pro0OY BO Omckuin FTAY »

6.2. OCHOBHbIE XapaKTepUCTUKMN

npome)KyTquoﬁ aTrectauumum oquarou.wlxc;l no nToram n3y4vyeHumsa aUCUNNIINHbI

Uenb
NPOMEXYTOYHON aTTecTauum -

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

dopma
NPOMeXKYTOYHOW aTTecTauum -

andpdepeHUnpoBaHHbI 3a4eT

MecTo 3K3ameHa
B rpachmke yyeb6HOro npouecca:

1) nOAroToBKa K 3K3aMeHy M1 cAaya dKk3amMeHa OCyLLecTBMAseTcd 3a
CYET y4ebHOro BpemeHn (TPYAOEMKOCTH), OTBEAEHHOIO Ha
3K3aMeHaLMOHHY Ceccuto s obyyatoLmxcsi, CPOKM KOTOPOM
yCTaHaBMMBaKTCA NPMKa3oM N0 YHUBEPCUTETY

2) aarta, BpemMma n MeCcto npoBedeHNA 3K3aMeHa onpenendeTcd
I'pad)MKOM cAayn 3K3aMeHoB, yTBepXXaaeMbiM AEKaHOM
BblNyCKakLwero cbaKyaneTa

®Popma and. 3avera -

YyCmHbIU

Mpoueaypa nposeaeHus 3avera -

npegcraeneHa B OHAE OLeHOYHbIX CPpeaCTB Mo ANCUMNIVHE
(cm. MpunoxeHue 9)

MeToaunyeckue matepuansl,
onpegensowme npouenypbl
oL eHUBaHUA 3HaAHUN, YMEHUN,
HaBbIKOB:

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

7.1 BubnuoTte4yHoe, MHhopMaLMOHHOE U MeToAMYecKoe obecne4vyeHue
y4yebHoro npouecca no AUCUMNINHE

B cooTBeTCTBMU C OEWCTBYIOLWLMMMK FOCYAapCTBEHHbIMM TpeboBaHUsIMKM Onst peanusauun yy4ebHoro
npouecca no avcumnnunHe obecneunsarLLen kadeapon paspabatbiBaeTca U NOCTOSIHHO COBEPLUEHCTBYETCS
yyebHo-meToandveckuin komnnekc (YMK), cooTBeTCcTBYHOWMIA aaHHOW paboyen nporpamme. Npu paspaboTke
YMK «kacbenpa pykoBoACTBYETCA YCTaHOBMEHHbIMU YHUBEPCUTETOM TpeboBaHMAMU K €ero CTPYKType,
COAEPXaHMI0 N OPOPMIIEHNIO.

OpraHusaunoHHo-meToau4eckum sapom YMK ssnstoTcsa:

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

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

- MeToaMyeckMe pekoMeHZauuMuM Ans obyyaloLMXCs MO M3YYEHWIO AWCUUMIIMHBI U MPOXOXOEHUI0
KOHTPOMbHO-OLLEHOYHbIX Meponpusituin (Mpunoxexne 4);

- MeToguYecKne pekoMeHgaumy npenogasatensam no gucuunnuue (Mpunoxenue 7).

B coctaB y4ebGHO-mMeTOOMYECKOrO KOMMfekca B o00sA3aTenbHOM MNOpsigke Takke BXoAAaT
nepeuncrieHHble B lpunoxeHumsax 1 n 2 WUCTOYHUKM y4eOHOM K yd4ebHO-MeToaMYeckon WHdopMaLnm,
y4ebHble pecypcCbl U CpeacTBa HarnsagHoOCTy.

MpunoxeHna 1 n 2 Kk HacToswemy yd4ebHO-NporpaMMHOMY AOKYMEHTY B 00s3aTenbHOM nopsiake
aKkTyanuaupyeTcst Ha Hayano kaxgoro y4ebHoro roga

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

7.2 UHcpopMaLMOHHbIE TEXHOSIOMMU, UCNOJIb3yeMble NPU OCYyLLEeCTBIIEHUU
obpa3oBaTenbHOro npouecca no AUCLUNIINHE; COOTBETCTBYHOLAA UM
MH(OPMaLMOHHO-TEXHOSIOTMYECKas U KOMNbIOTepHas 6a3sa

MHdopMauunoHHbIe TexHONOrMKn, Ucnonb3yemMble Npy OCyLLECTBIEHNN 0bpa3oBaTenbHOro npoiecca
no AWCUMNIIMHE U cBedeHust 06 MHOPMALMOHHO-TEXHOMNOIMYECKON U KOMMbIOTEPHON Oa3e, HeobxoaMMon
ONsl NPenofaBaHusa M U3y4eHus OUCLUNMWHLI, NpeactaBneHbl B MpunoxeHun 5. [JaHHOe NpunoXxeHue B
00s13aTENBHOM MOPSAAKE aKTYyanM3MpyTCs Ha Havarno Kaxxgoro yyebHoro roga.

7.3 MaTepuanbHo-TexHU4eckoe obecneuyeHue y4eGHoOro npouecca no AUCUUNNNHE
CeeneHuss 0 MartepuanbHO-TEXHMYecKkon 6ase, HeobxoouMmon [Ana  peanu3auun  nNporpammbl
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 yYeTOM xapakTepa y4ebHoM paboTbl N0 AUCLUNIIMHE
AyauTopHble y4yebHble 3aHATMA N0 AUCUMMNUHE BeAyTCA B COOTBETCTBMM C  pacnucaHueM,
BHeayaMTOpHas akagemudeckas paboTa opraHvM3yeTcsi B COOTBETCTBUM C CEMeCTpOoBbIM rpacpmkom BAP n
rpadovkamu cgavm/npuéma/sawnTbl BbIMOMHEHHbIX paboT. KoHcynbTupoBaHme ob6y4arolmMxcs, U3y4datomx
OaHHYH0 OUCUUMIMHY, OCYLLECTBIAETCS B COOTBETCTBMM C rPaddMKOM KOHCYNbTaLUN.

7.5 KagpoBoe ob6ecneuyeHue yueGHOro npouecca no AUCLUNINHE

CeBegeHuss o kagpoBoM obecrneyeHnn yyebHOro npouecca no AUCUMNIVHE NpeacTaBfeHbl B
MpunoxeHun 8, koTopoe B 06si3aTerNlbHOM MOPSIAKE akTyanuanpyeTcs Ha Havano kaxaoro ydebHoro roga.
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7.6. Obecne4yeHne y4ebHOro npotecca no AUCLUNNNHE ANA UHBaNMAOB U NUL,
C OrpaHM4YeHHbIMA BO3MOXHOCTAMU 300POBbS

OpraHnsaunoHHO-Nnegarornyeckoe,  MCMXOMNOro-neJarormyeckoe  COMpoBOXAeHue  oby4yaroLumxcs
MHBanMAOB W MWL C OrpaHWYeHHbIMM BO3MOXHOCTAMW 3[40POBbSA OCYLUECTBMASETCA Ha OCHOBaHMU
COOTBETCTBYIOLLEN pEeKoMeHOauMn B 3aKMYEeHWM MCMXONIoro-MeamKo-nefarornyeckon KOMMCCUM  nnn
VHAMBMAYanbHON NporpamMmme peabunuraumm nHeanuaa.

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

— NpefocCTaBnsAlTCA nedaTHble M (MnM) 3NeKTPOHHble obpasoBaTenbHble pecypcbl B dhopmax,
afanTUpOBaHHbIX K OrpaHUYeHNAM NX 300POBbS;

— y4yebHO-mMeTOOMYeCKMe MaTepuanbl A CaMOCTOSATenbHOM paboTbl, OLEHOYHble CpeacTBa
BbIGMPAOTCH C Y4ETOM MX UHAMBUAYANBbHbBIX NCUXOPU3NYECKUX 0COBEHHOCTEN;

— paspellaeTcs UCMOMb30OBaHWE TEXHUYECKUX CPeacTB, HeobXoAMMbiX MM B CBA3M C  UX
NMHAMBUAYaNbHBIMY OCOBEHHOCTSAMM (3TU CpeacTBa MOryT ObITb NPEeAoCTaBMEHbl YHUBEPCUTETOM UMK MOTYT
NCnonb3oBaTbCs COBCTBEHHbIE TEXHUYECKNE CPEACTBA).

— npoBedeHwe npoueaypbl OUEHMBaHWS pe3ynbTaTtoB ObBy4eHUs BO3MOXHO C  y4yeToM
ocobeHHoCcTe Ho3onormi (yCTHO, MUCbMEHHO Ha Oymare, MUCbMEHHO Ha KoMmmnbikTepe, B dopme
TECTMPOBAHMA W T.M.) MPU MCNOMb30BaHWWM [OCTYNHON POPMbl NPeAoCTaBNeHUs 3adaHui OLIEeHOYHbIX
CpPeAcTB M OTBETOB Ha 3adaHus (B mevaTHOW opme yBenuyeHHblM wpudTom, B hopme ayauosanucu, B
dopme 3MeKTPOHHOro AOKYMeHTa, 3afdaHus 3a4MTblBalOTCA aCCUCTEHTOM, 3adaHus MnpedocTaBrisloTCA C
ncrnonb3oBaHWeM Cypaonepesoaa) C UCNonb30BaHWEM AOMNOMHMTENBHOrO BPEMEHU AN NOATOTOBKM OTBETA.

Bo Bpemsi nposBegeHus 3aHATM B rpynnax, rge obyvawTtca mHBanugbl u obyvatowmecs ¢ OB3,
BO3MOXHO NPUMEHEHNE MyNbTUMEOUNHBLIX CPeacTB, OPITEXHUKW, CNana-npoeKTOPoB M MHbIX CPEACTB ANis
MOBbILIEHNS YPOBHS BOCNPUATMSA y4eBHON nHdopmaumm obydaromMMmcs ¢ pasnuyHbiMy HapyweHuamun. ns
PasbsACHEHUs] OTAEeNbHbIX BOMPOCOB M3yd4aeMon AMCUMNNWHBI npenogaBaTensmMu  AONOMHUTENBHO
NPOBOAATCH MHAMBUAYamNbHbIE KOHCYNbTauuMmM, B TOM YMCHE C UCNofMb3oBaHneM cetn HTepHeT.

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

Mpn peanu3aummM nporpammbl OUCUMUMAMHBI  MOTYT MNPUMEHATLCA 3NEKTPOHHOE OOy4YeHne 1
ANCTaHUNOHHbLIE 0bpa3oBaTeNbHbIE TEXHOMOMN.

B cnyyae npvMeHeHWs 3MEeKTPOHHOro OOy4YeHWs, OUCTaHLMOHHbLIX 0Bpa3oBaTenbHbIX TEXHOMOMMM,
obyvarowmmeca obecneumBaeTcs [OOCTYM K COBPEMEHHbIM npodeccuoHanbHbiM  6asam  AaHHbIX U1
NH(OPMALIMOHHLIM CMpPaBOYHLIM CUCTEMaM, COCTaB KOTOPbIX onpegensietcs B paboyen nporpamme. B
NHopMaunoHHO-06pa3oBaTeENBHOM Cpeae YHUBEPCUTETA B pamMKkaxX AUCUUMNINH CO34AETCs 3NEKTPOHHbIN
obyvarowmn Kypc, cogepxawimm y4yebHo-meToaudeckne, TeopeTudeckme Mmartepuanbl, MHOPMaLNOHHbIE
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.
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MPUNOXEHME 1

NEPEYEHb
nuTepaTtypbl, peKOMeHAYeMOW ANA U3y4eHUs ANCLUUNNUHbI

ABTOp, HaMMeHOBaHWe, BbIXOAHbIE AaHHbIE

HocTyn

UnbtowoHok, A. B. ®usuka : yuyeb. nocobue / A.B. VnblowoHok [ 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. nocobme ana CTygeHTOB BY30B,

obyyalowmxca No  eCTeCTBEeHHOHayy. U TexH. HanpaBneHUsM 1
cneumanbHoctam / P. W. Tpabosckmn. - Cankr-lNetepbypr ; Mocksa; | HCXB
KpacHogap : JlaHnb, 2012. - 608 c. : un. — (Y4ebHukn gnsa By3os. CneunanbHas
nutepatypa). — ISBN 978-5-8114-0466-7. — TekcT HenocpeaCcTBEHHbIN.

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

Tpodmmona, T. . Kypc dumaunkmn : yueb. nocobue / T. . Tpocdmmosa. - 8-e

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

TekcT HenocpeaCTBEHHbIN.

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

http://znanium.com

Bonpocbl ectectBO3HaHWSA.— TEKCT : 3NEeKTPOHHbIN // JlaHb : 9MNEeKTPOHHO-
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-TENEKOMMYHUKALIMOHHOWN CETU « MIHTEPHET»
U NOKANbHbIX CETEN YHUBEPCUTETA,
HeobXxoauMbIX ANl OCBOEHUA OUCLMNIUHBI

1. YaaneHHble aNeKTPOHHbIE ceTeBble y4eOHble pecypcbl BpeMEeHHOro AocTyna,
cdopMupoBaHHbIe HA OCHOBaHMU NPSAMbIX AOrOBOPOB C NpaBoobnaaarensimm
(aneKTpoHHble 6MbNMoTeyYHble cuctemsbl - A6C), MH(hopMaLMOHHbIE CNPaBO4YHbl€ CUCTEMbI

HaumeHoBaHue Hoctyn

ONeKTPOHHO-6UbNnoTeyHasa cuctema nsgatenscrsa «JlaHb» http://e.lanbook.com

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

OnNeKTpOHHO-6MbnnoTeyHasa cnuctema «AnekTpoHHast bubnmoTteka TEXHUHECKOro

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

JlokanbHas ceTb

CnpaBo4Has npaBoBas cuctema KoHCynbTaHT nnoc
yHuBepcuTeTa

2. OneKTpOoHHbIe ceTeBble Y4eGHble pecypchbl OTKPbLITOro gocTtyna:

3. OneKTpoHHbIe y4eGHble U y4eGHO-MeToAMYeCKHe pecypchl, MOAroTOBNEeHHbIE B YHUBEPCUTETE:

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. NpyaHukosa, 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 / | eCcTecTBEHHOHAYYHbIX
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 «BnekTpocTtatuka W MNOCTOSHHBIA 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, . | AcumnnnuH.
0. B. KopHeesa A. ®. MBaHoB, H.H.Ckazanosa u gp. — Owmck: NaGopaTopus
T BapuaHT-Omck, 2014. — 24 c.
«Pusnkar.
MeTtoanyeckne  ykasaHuas Kk  nabopaTtopHbIM 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-MeTOANYECKME pa3paboTKu 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: BcnomoratenbHoe yd4ebHoe 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.
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NMPUNOXEHUE 4
METOANYECKUE YKA3AHUA ON1A OBYHAIOLLUXCA

Mo OCBOEHUIO OUCLIMMNUHBI
npeAacTaBnieHbl OTAeNbHbLIM QOKYMEHTOM
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NMPUNOXEHUE 5

NHOOPMALIMOHHbIE TEXHOJIOIUN,
ucnonb3yemble Npu ocylecTeneHnn obpazoBaTenLHOro npouecca

no AMcuuniuHe

1. MporpammHbie NPOAYKTbLI, HEO6X0AUMbIE OISl OCBOEHUA YY4eOHON AUCLUNITUHBI

HanmeHoBaHue
nporpaMmHoOro npogykra (

M)

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

[MakeT opnCHbIX Nporpamm

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 NoMeLleHnsa U o6opyaoBaHue,
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

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

MNOC OMIrAY-Moodle

http://do.omgau.org

CamocTodatenebHasa 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 Ana npoBefeHus 3aHaTunm | Paboyee mecto npenogasatens, pabouve mecTta
NEKLMOHHOTO TMna, CEMUHapPCKOro TMna, | obyvarowmxcs.
rpynnoBbIX U MHANBUAYATbHbLIX KOHCYNbTaLNN. Hocka ayauTopHas. [emoHcTpaunoHHoe

obopydoBaHue: CcTauuoHapHOe MynbTUMeannHoe
obopynoBaHue (NpoeKTop, 3KpaH), MepeHOCHON
HOYTOYK.

Komnnekt y4ebHo-HarnsagHbix nocobui.

YyebHas ayauTopus
nabopaTopHbIX 3aHATUN.

ans npoBeeHus

Pabouee mecTto npenogasatens, paboune mecrta
obyyarowmxca. [locka ayautopHas, wmebenb
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,
NpPaKTUYECKUX M NabopaTopHLIX 3aHATUN,
rPYNNOBbIX U UHAUBUAYASIbHBLIX KOHCYIbTaLWN,
TEKYLLEro KOHTPOIS Y NMPOMEXKYTOYHOM
aTTecTaumu.
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NPUNOXEHMUE 7

METOOUWYECKMUE PEKOMEHOALUU NPENOOABATENAM
no AucuuniunHe

®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-
BM3yanusaumu. [NpakTuyeckne 3aHATUS NPOBOAATCH B Buae: nnabopaTtopHbIX U NpakTuyecknx pabor.

B xoge nsyyeHusa gucumnimHel CTyAeHTy He0BX0AMMO BbIMONHUTL BHEAYAUTOPHYO paboTy, koTopast
COCTOMT U3 Ccriefylowmx BMAOB paboT: UKCUpOBaHHble BuAbl paboT (MpeseHTaums), CaMOCTOSTENbHOE
n3yyeHve TeMm, MOAroTOBKa K TeKkylleMy KoHTpomt. [lpeseHTaums OoknagbiBaeTcs B Buae COOOLeHus
(ooknaga) u NnpeAcTaBnsieTCsl B BUAE 3NEKTPOHHON Npe3eHTauum Ha NPakTUYeCKUX 3aHATUAX.

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

lMocne wu3yveHUs Kakaoro M3 pasdernoB MPOBOAUTCS PYOEXHbI KOHTPOSb Pe3yribTaTOB OCBOEHUS
OVCLUMMITNHBI CTYOEHTaMM B BUAE Onpoca Unm TeCTMpoBaHust. 1o ntoram M3ydeHust QUCLMNIIMHBLI OCYLLECTBIISETCS
aTTecTauusi CTyaeHToB B hopme anddhepeHLMpOBaHHOO 3a4eTa.

YuntbiBag 3HAYUMOCTb  AMCUMMMAMHBI  «VIHOOPMALIMOHHO-KOMMYHUKATMBHbIE  TEXHOMOIMN B
300TEXHUNY K €€ U3YYEHUIO MPeabABNSITCS CneayoLLne opraHmsaunoHHble TpeboBaHus:

— obs3aTenbHoOe MocelleHne CTyAeHTOM BCeX BUOOB ayaUTOPHbIX 3aHATUI; BEAEHMEe KOHCMeKTa B
X04e INEeKUMOHHBbIX 3aHATUN; KayeCTBEHHasi CaMOCTOATENbHas MNOAroTOBKA K MPAKTUYECKUM 3aHATUAM,
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 TEXHONOTMN B 300TEXHUM» COCTOUT
B TOM, YTO PaCCMOTPEHME TEOPETUYECKMX BOMPOCOB Ha fEKUUAX TEeCHO CBA3aHO € nabopaTopHbIMU
3aHATUSAMU. B 3TUX ycnoBusX Ha nekumsix ocobeHHo Gonblioe 3HavyeHMe MMeeT peanusaums CrneayrLmx
3ajaud:

1) rny6okoe ocMbicMBaHWeE psifia NOHATUIA U NONOXEHWI, BBEAEHHbIX B TEOPETUYECKOM KYpPCE;

2) pacKkpbIT1e NPUKIAGHOrO 3HAYEHWSI TEOPETUYECKMNX CBEAEHWN;

3) pas3BuMTME TBOPYECKOTNO MOAXOA4A K PELUEHUI0 MPaKTUYECKUX W HEKOTOPbIX TEeOopeTUYeCcKMX
BOMPOCOB;

4) 3aKkpenneHne Nofy4yeHHbIX 3HaHUIM NyTeM NPakTUYECKOro NCMOMb30BaHWs;

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

a) BOCMUTaHNE HaCTOMYMBOCTU B AOCTMXKEHMUM KOHEYHON Lienu;

©0) BOCMMTaAHWE OUCLMNITMHBI YMa, aKKypaTHOCTW, LOOPOCOBECTHOIO OTHOLLUEHUS K paboTe;

B) BOCMUTaAHUE KPUTUYECKOTO OTHOLUEHUSA K CBOEN AEATENIbHOCTWU, YMEHWUs aHanmM3MpoBaTb CBOKO
paboTy, nckatb ONTUMAarnbHbIN NyTh PELUEHUs, HAXOAUTb CBOW OLLUNOKN U YCTPaHSTb UX.

Mpun n3noxeHun matepmana y4ebHOM OUCLMNMMHbBI, NpenogaBaTento crieqyeT o6paTtuTb BHUMaHWE,
BO-MEPBLIX, HA TO, YTO CTYAEHTbl MOMYYUNN OMNPEeLEeneHHOe 3HaHWEe O OCOOEHHOCTSIX MPUMEHEHMS Ha
npakTuke MeToAduK, BO-BTOPbIX, Heobxoaumo usberaTb OyOGnuvpoBaHus Martepuana ¢ Apyrumu y4ebHbIMK
OVCUMNIIMHAMW, KOTOPbIE CTYAEHTbl YKe U3y4unu nnbo KoTopble MNPeacTouT MM M3yuuTb. Ona 3Toro
HeobXxooMMO MpenofaBaTenio  03HAKOMUTLCA € Y4eOHO-METOAMYECKUMM  KOMMIEKCAMU  OUCLUMIINH,
B3aMMOCBS3aHHbIX C AUCLIUMIVHOMN.

MpenopaBatenb AOMKEH YEeTKO AaTb CBA3aHHOE, MOCrefdoBaTeNlbHOE M3MOXEeHMe Mmartepuana B
COOTBETCTBMM C HOBEWWNMW LAHHBIMW HayKu, MPEeACTaBUTb CTYLEHTaM OCHOBHOE €€ CcoAepXaHue B
cXkaTtoMm, cuctemaTmsMpoBaHHOM Buge. [NpenogaBartenb OOSPKEH M3naratb y4eOHbIM mMaTtepuan ¢ nosuuui
MEXANCUMMIMHAPHOIO noaxoda, AaBaTb YeTKMe OonpeferieHuss MNOHATUMHOrO annaparta, KoTopbii
NCNONb3yeTCa Npu U3ydeHnn QUCLUNINHLI.

B yuyeGHOM npouecce npenogaBaTtenb OOMMKEH UCMONbL30BaTh aKTUBHbIE Y MHTEPAKTUBHbLIE (DOPMBbI
00y4YeHMs CTyOEeHTOB, KOTOPblE OOMMKHbI ONMPaTbCA Ha TBOPYECKOE MbILUIEHNE CTYAEHTOB, B HAaMbonMbLUEN
CTENneHn akTUBM3MPOBaTb NO3HABaTENbHYO OEATENbHOCTb, AeNnaTh UX COaBTOpaMu HOBbIX UAEW, NpuyyaTb
NX CaMOCTOATENbHO NPUHNUMATL ONTUMAarbHbIE PELLEeHMsS U CNOCOBCTBOBATL UX peanusauunn.

B ayauTtopHown paboTe co cTyaeHTammn npeanonaratoTces cnegyrowmne popmMbl NPOBEAEHUS NEKLNIA:

Nekuusa-Busyanusauma SBNSEeTCs pe3ynbTaTtOM HOBOMO MCMOMb30BaHMSA MPUHLMNA HarnsgHoCTHy,
coAepXaHue JaHHOro MpUHLMNAa MEeHAETCS NMog BUSHUEM AaHHbIX MCUXONOro-neaarornyeckon Hayku, opm
N METOO0B aKTUBHOIO 0BYyYeHus.

lMcuxonornyeckne M negarormyeckne UCCrnedoBaHUs MOKa3bIBAlOT, YTO HArnsgHOCTb HE TONbKO
crnocobcTByeT Goree ycrnewHoMy BOCMPUSTUMIO M 3anoMMHaHuIo y4ebHOro marepuana, HO U Mo3BOnseT
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aKTMBM3MPOBaTb YMCTBEHHYH [AeATenbHOCTb, [y0Xe MpoHMKaTb B CYLWHOCTb W3y4YaeMblX SBIEHUN,
nokasblBaeT €ro CBs3b C TBOPYECKMMM MpOLEecCaMy MPUHATUS PELUEHU, NOATBEPXKAAET PEryrmpyroLLyto
ponb obpasa B 0eATeNbHOCTM YerioBekKa.

Jlexums - Bu3yanusauus y4nTt CTyAeHTOB Npeobpa3oBbiBaTb YCTHYHO M MUCbMEHHYO MHGOPMaLUMIo B
BM3yanbHyl0 opMy, Y4TO POPMUPYET Y HUX MPOdECCUOHArNbHOE MbILLIIEHWE 3a CYET cucTemartmsaumm u
BblgeneHns Hambonee 3Ha4YUMBbIX, CyLLIECTBEHHbIX ANIEMEHTOB CoaepKaHnsi 0by4eHus.

OTOT npouecc Busyanu3auum sIBNSIETCA CBEPTbIBAHMEM MbICIUTENbHbBIX COAEpXKaHWW, BKMo4as
pasHble BUAbl MHOPMaLMK, B HarnsgHbIi 06pa3s; byayyn BOCHPUHAT, 3TOT 06pa3, MoxeT OblTb, pa3BepHyT
N CIYXUTb OMOPOK ANsl MbICNUTENbHbIX U NPaKTUYECKUX AENCTBUN.

Nekuna-6ecepa, unu «avanor ¢ ayguTopueny, siBnsieTcs Haubonee pacnpocTpaHEeHHON U
CpaBHUTENbHO NPOCTON (HOPMON aKTUBHOIO BOBMEYEHWs CTYOEHTOB B Y4ebHbIM npouecc. JTa nekuus
npeanonaraeT HenoCcpeACTBEHHbLIN KOHTaKT npenogasatens ¢ aygutopuen. C uUenbio NpuBAEYEHUs K
yyacTmio B Oecede CTyQeHTOB B nekuun-6ecee MOXHO WMCMOMb30BaTb BOMPOCHI K ayautopum (Tak
HasblBaemoe o3agayvBaHune). Bonpockl, KOTopble 3adaeT npenogaBaTernb B Hayane nekuum m no xogy ee
MOryT ObiTb MH(OPMALMOHHOIO WM NPOONeMHOro xapaktepa. W npegHasHavyeHbl OHW ANS BbIACHEHUSA
MHEHMI W YPOBHSA OCBEOOMJIEHHOCTU CTYLEHTOB MO paccMaTpvMBaeMol TeMe, CTEeMNeHM WX FOTOBHOCTU K
YCBOEHWIO MNOCrneaylLllero matepuana, a He Ons KOHTponsi. Bonpocbl MOXHO agpecoBaTb Kak BCeW
ayauTopum, Tak U KOMY-TO KOHKpeTHO. OHM MOryT ObITb Kak NpPoCTble, CNOCOBHbIE COCPEAOTOUYUTL BHUMAHME
Ha OTAernbHbIX HoaHCax TeMbl, Tak U npobnemHbie. CTyoeHTbl, NPOAYMbIBas OTBET Ha 3a[aHHbIA BOMPOC,
nony4arT BO3MOXHOCTb CaMOCTOATENBHO NPUNTU K TEM BbiBOAAM 1 0606LLEeHMAM, KOTOpbIE NpenoaaBaTenb
OOmKeH Obin coOOWUTL UM B Ka4yeCTBE HOBbIX 3HAHWMK, NIMOO MOHATHL rMyOuMHY M BaXXHOCTb obCyxaaemomn
npobnemsbl, YTO NOBbLILLAET UHTEPEC U CTEMEHb BOCNPUATUS MaTepuana.

2 OPrAHU3ALUA N NPOBEAEHME NPAKTUYECKUX 3AHATUIA NO OUCLIUNITUHE

Mo pgucuunnuHe WHMOPMALMOHHO-KOMMYHMKATMBHBIE TEXHOMOMMM B 300TexHWM pabouyen
nporpaMmori NpefycMOTpeHbl 3aHSIMUsT  MPakKmMu4Yyecko20 mumna, KoTopble npoBogdAtcs B dopme
npakTu4eckmx pador.

MpakTnyeckne paboTbl - XOAE BbINOMHEHUS KaXKAOW MPaKTUYECKOM paboTbl, ydalimecs uayyatT
TEopulo, NPOBOAAT 3KCNEPUMEHT, obpabaTbiBalOT M aHanM3UPYKT pe3ynbTaTbl, COCTABMSKT OTYET O
BbINOSIHEHUN NabopaTopHoOn paboThl.

Mpuem «CuTyaumoHHbIX 3agay». CyTb nMpuema 3akni4vaeTrcd B TOM, YTO MO TEME BblgaroTcs
nHauBMayanbHble 3agaHns. CTyQeHT CaMOCTOSTENbHO pellaeT 3agady. MHopmMaums, KacarLasacsa Kakoro
— nNnbo NoHATUSA, SBNEHUS, CobbITUS, OMMCAHHOIO B TEKCTE.

4 OPIAHU3ALIMA CAMOCTOSATENIbHOW PABEOTbI CTYAEHTOB
4.1 CamocTosiTeNibHOE U3yyeHue TemMm

TeMbl, BblHECEHHbIE HA CaMOCTOATENbHOE U3yyeHne, 06CYKOalTCa Ha 3aHAMUsIX MPaKmu4ecko20
muna B BUae auckyccuu unum onpoca. lNpenogasarterns B Havane nayvyeHns AUCLUNIVHLI BblAaeT CTydeHTam
BCE TEMbl ANS CaMOCTOATENbHOro M3ydeHus, onpegenset cpokn BAPC u npepocTaBrieHWs OTYETHbIX
mMaTepuanos npenogasaTtento. Popma OTHETHOCTU NO CAMOCTOATENBHO U3YYEHHbLIM TEMaM — Onpoc.

Mpenopnasatento HEOBXOAMMO MOACHUTL CTYAEeHTaM ObLLMIA anropuTM CaMOCTOATENBbHOIO N3Y4eHUs
TeM:

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

Teme, C HOpMaTUBHO-NPABOBbLIMU akTaMy (OPUEHTUPYSACH Ha BONPOCHI A1 CAMOKOHTPONS);

2) Ha 9TOW OCHOBE COCTaBWTb PA3BEPHYTHIN MMaH U3MNOXEHNS TEMbI;

3) npepocTaBUTb OTYETHBIV MaTepuan npenogasaTento (KOHCNEKT).

4.2 BbINnofIHeHMe 3NeKTPOHHOW npe3eHTauum

YyebHble uenu, Ha AOCTUXKEHUE KOTOPbIX OPUEHTUPOBAHO BbINOSIHEHWE Mpe3eHTaLuu: NonyynTb
LiernocTHoe npeacTaBrieHne 06 OCHOBHbIX npuemax paboTel B 06racti MHGOPMaLMOHHO-KOMMYHWKATUBHbIX
TEXHOMOTMSIX B 300TEXHNM.
YyebOHble 3afauMn, KOTOpble OOMKHbl ObiTb pelleHbl CTYAEeHTOM B pamMKaxX BbIMOJIHEHUA
npeseHTauum:
e [JeTanbHOE pacCMOTPEHWe Haubonee akTyanbHbIX Npobnem u [OOCTWXeHWA B obnacTu
NHOPMALIMOHHO-KOMMYHUKATUBHbIX TEXHOMOMMSAX B 300TEXHUN;
e hopmmpoBaHMe N 0TpaboTka HaBLIKOB NPAKTUYECKOro UCCINEAOBaHNS, HakomneHne onbiTa paboThl ¢
Hay4YHOW NuTepaTypoii, nogbopa 1 aHanmaa akTM4Yeckoro Matepumana;
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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 BbIOpaTb TEMY C Y4eTOM €ero no3HaBaTeslbHbIX MHTepecoB. [pu 3TOM
BECbMa MONe3HbIMU MOTYT OKa3aTbCs COBETbI M OOCY)XAeHMEe TeMbl C npernofaBaTernieM, KOTOPbIA MOXeT
oKasaTb NOMOLLb B NpaBuIIbHOM BbIGOpe TEMbI M MOCTAHOBKE 3aJau.

5. KOHTPONIbHbLIE MEPOIMNMPUATUA MO PE3YJNIbTATAM U3YUYEHUA OUCLUUNINTUHDI
B TeueHune cemecTpa no Utoram U3ydeHus pasgenoB ANCUUMNMNHBI NPOBOANTCHA pyBEXHbIV KOHTPOIb B
BMOe ornpoca, a Takke MOXeT ObITb MCNONb30BaH TECTOBLIN KOHTPOSfb. T€CT COCTOUT U3 HebOonbLUoro
KONnu4ecTBa 3N1IEMEHTApPHbIX BOMPOCOB MO OCHOBHbIM pasgenam OUCUMMMNHBI: HenpaBullbHbIE peLLeHns
pa3bupaloTcs Ha cneayoLLLeEM 3aHATUK; YacToTa TECTMPOBaHWSA onpeaensaeTcs npenogasaTenem.

CpeacTtBa Ansi py6exHoro KOHTpons
PesynbTaTbl TECTOBOI paboThl ONpeaensitoT oOLeHKaMu.
- oUeHKa «0m/IUYHO» BbICTaBNsieTCs obyyatoLiemycs, ecrnv nonyvyeHo 6onee 85% npaBurbHbIX OTBETOB.
- OUEHKa «Xopowoy - Norny4vyeHo ot 66 1o 85% npaBunbHbIX OTBETOB.
- OUeHKa «ydosriemeopumeribHO» - Nony4yeHo oT 51 4o 65% npaBubHBIX OTBETOB.
- oueHKa «HeydoeriemeopumesibHO» - nonyvyeHo MmeHee 50% npaBuUIbHbIX OTBETOB.

dopma NpPOMEXYTOYHOW aTtTecTaumm obydvarwmxca — AnddepeHUNpoBaHHbIA 3adveT. YyacTtue
obyvarowerocs B npouedype MOMyyYeHus 3aveTa  OCYLEeCTBRsSeTcs 3a CYET y4ebHOro BpemeHu
(TpyBoémKOCTH), OTBEAEHHOIO Ha N3y4eHMe OUCLMNIIVHDI.

OcHoBHbIe ycnoBus nonyvyeHus obyyarowmmcs 3aveta:

- 100% noceLleHne NeKLUUN N NPaKTUYECKUX 3aHATUN.

- MNMonoxuTenbHble OTBETHI MPU TEKYLLEM U PYOEXKHOM KOHTPOSSX.

- BeinonHeHne npeseHTaumm.

lMnaHosas npouyedypa nonyvyeHusi 3ayema:

1) OOGy4atowmiica npeabsBnseT npenogaBaTtento ydebHoe nopTdonmo (cMcTeMaTUaMpoBaHHas
COBOKYMHOCTb BbIMONTHEHHbIX B TEYEHME Nneprofa oby4yeHnsi MMCbMEHHbIX).

2) lNpenopgaBaTtenb npocMaTpuBaeT MNpPeACTaBlieHHble MaTepuanbl U 3anucu B JXypHane y4véta
nocewjaemMoctTy M ycneBaeMocTM  obydawuwlerocs  (BbiCTaBneHHble  paHee  obydatolemycs
anddepeHUNpPoBaHHbIE OLEHKM MO UTOram TEKYLLEero KOHTPOns).

3) lMpenogaBaTenb BbICTaBNSAET OLEHKY B 3K3aMEHaAUMOHHYI0 BEOOMOCTb UM B 3a4YETHYIO KHVDKKY
obyuatouerocs.
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NMPUNOXEHUE 8
KAOPOBOE OBECNEYEHME Y4YEBHOI'O MPOLIECCA NO AUCUMUNNUHE
1. Tpe6oBaHue ®rocC

[onsa Hay4yHO-neparornyeckux paboTHUKOB (B NPUBEAEHHBIX K LIENOYMUCIEHHBIM 3HAYEHUAM CTaBOK),
nmerowmnx obpasoBaHue, COOTBETCTBYIOLLEE Npodhunio npenogaBaemMon AucUMnnuHel (Mogyns), B obem
yucrne Hay4yHo-negarornyecknx paboTHUKOB, peanuaylowmnx nporpammy 6akanaspmara, 4OSPKHA COCTaBNATb
He meHee 70 NpoLEeHTOB.

Jonsa Hay4yHo-neparornyeckux paboTHMKOB (B NPUBEAEHHBLIX K LIENOYUCNEHHBIM 3HAaYEHUsIM CTaBOK),
UMEILLNX YYEHYIO CTeMneHb (B TOM YUCIE YYEHYHO CTEMNeHb, NPUCBOEHHYIO 3a pybexxom u npusHaBaemylo B
Poccuiickon degepaumm) n (unu) yueHoe 3BaHue (B TOM YNCIEe YY4EHOE 3BaHWNE, MONyvYeHHoe 3a pybexxom u

npusHaBaemoe B Poccunckon Pepepaummn), B o6LIEM 4YMCHEe Hay4yHO-NMeaarormyecknx pabdoTHUKOB,
peanusyloLmx nporpaMmmy 6akanaspuarta, 4OMMKHaA ObiTb He MeHee 60 NPOLEHTOB.

Honsi paboTHWMKOB (B NPMBEAEHHBIX K LIEMOYUCIIEHHBIM 3HAYEHNAM CTaBOK) U3 Ynicna pykoBoaUTENen
N pabOTHUKOB OpraHusauun, OesATENbHOCTb KOTOPbIX CBsi3aHa C HanpaefeHHOCTb  (Mpodunem)
peanu3yemoi nporpamMbl 6akanaespuarta (MMerLLMX cTax paboTbl B AaHHOW nNpodeccuoHanbHon obnactu
He meHee 3 nerT), B obLwem 4ucne paboTHMKOB, peanuayoLwmx nporpaMMmy bakanaspuaTa, OSKHa ObiTb He
MeHee 5 npoueHTOoB.
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NMPUNOXEHMUE 9

depepanbHoe rocyaapcTBeHHOe OlogKeTHOe obpa3oBaTenbHOe yupexaeHue
BbicLuero obpasoBaHunA
«OMCKMI rocyaapCcTBeHHbIN arpapHbii yHuBepcuteT umenun MN.A.CtonbinMHa»

ArpoTexHonornyeckuin akynbtet

onorn no Hanpaenenutw 35.03.04 ArpoHomMus

$dOHO OLULEHOYHbLIX CPEOCTB
no AuUcuUUNnuHe

B1.0.10 ®usuka

HanpaBneHHocTb (npocunb) «MonesoacTeo»

ObGecneunBatowlasn npenogasaHve QUCUUMIIMHBI
Kacpegpa -

MaTeMaTu4eCknx n eCteCtBeHHOHay4HbIX

PaspaboTtuuk,
KaHa. TexH. Hayk, OOLEeHT

ONGUATIIIH
1

: B.B. TpoueHko
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BBEAEHMUE

1. ®oHO OUEHOYHbIX CPEeAcTB MO AWUCLUUNNMHE siBRsieTcss obsizaTenbHbiM  060COGNEHHbIM
npunoxeHvem k Pabouei nporpaMMe AUCUMMNIIVHBI.

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

4. Tpn nomowm ®OC  ocylecTBNSAETCA KOHTPOMb W YnpaBrieHWe npoLeccomMm dOopMMpoBaHUS
obyvarommmca komnetTeHuuin, 13 yucrna npegycmotpeHHbix ®FOC BO B kavecTBe pesynbTaTOB OCBOEHMS
ONCUMNIWHBI.

5. ®oHO OLEHOYHbIX CPeAcTB MO AUCUMNIIMHE BKMoYaeT B cebsA: OLeHOYHble CcpeacTsa,
npuMeHsieMble OnNs  BXOOHOTO  KOHTPOMS, OLEHOYHble CcpeacTsa, nMNpuUMeHsieMble B paMkax
UHOVBMAOYanM3auMn BbINONMHEHUS, KOHTpons UKCMpoBaHHbIX BuaoB BAPC; oleHouHble cpencTsa,
npuMeHsieMble AN TeKyLLero KOHTPONs W OLeHOYHble CPeacTBa, MpUMeEHsieMble Mpu MPOMEXYTOYHOM
aTTecTalun Nno uToram UsydeHns AUCLUNINHLI.

6. Paspabortuvkamn oHOA OLEHOYHbIX CPeAcTB MO AWCUMMIMHE SBMSATCS npenojasatenu
Kadbedpbl ~MaTteMaTW4YecKMx W eCTECTBEeHHOHay4HbiX  AucumnnuH, obecnedvBalowen  M3yvyeHue
obyvaowmmmnca  gucumnivHel B yHuBepcuteTe. CopepxaTtenbHOW oOcHoBow pAana  paspabotkm POC
nocnyxwuna Pabo4yas nporpamMmma AMCLUMNINHDI.
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1. OXUOAEMBbIE PE3YIIbTATbl 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 KOMNETeHLIM 3HaTb 1 ymeTb fenarb BNageTb HaBblkamu
noHnmaTb (aencrteoBatb) (MMeTb HaBbIKKM)
1 2 3 4
YHueepcasibHble KOMIIemeHyuu
O6wenpodceccnoHanbHblie KOMNEeTEHLUU
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, MOINEKYNSPHY0 | arpoHOMUK
€CTEeCTBEHHbIX €CTECTBEHHOHa | U3NKY n
Hayk C | Y4HbIX ® 00- | TepMoanHaMuK
NpPUMeEHeEHNEM LLeNpOdEeCCHOH | Y,
WH(OPMALMOHHO- | anbHbIX 3M1EKTPUYECTBO
KOMMYHMKALNOHHbI | OUCLMNIIVH, M MarHeTuam,
X TEXHOMOMUIA; 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 MX onepauum pasnn4YHbIX YPaBHEHUN U T.M.
MaTemMaTU4eckn YPaBHEHWUNA. 1 T.N.
X "
€CTECTBEHHbIX
Hayk ans
peLueHus
CTaHOapTHbIX
3agad B
arpoHoMum
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YACTb 2. OBLLAA CXEMA OLEHNBAHUA XOOA U PE3YJIbTATOB U3YYEHUA

YYEBHOW AUCLUNINHBI
O6LwWme KpUTEPUN OLIEHKU U peecTp NPUMeHsAeMbIX OLleHOYHbIX CPeacTB

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

Pexum KOHTPOmNbHO-OLEHOYHBIX MEPONPUATUIA

OueHka co CTOPOHbI Komuc-
Kareropus camo- B3anmo- n enoLl a n Z cTaBUTensi | CWOHHast
KOHTPOJIA U OUEHKHN oueHkKa oueHkKa P A peAa
BaTens npou3BoACTBa OLIEeHKa
1 2 3 4 5
BxogHowm y
1 NMNCbMEHHbIN onpoc
KOHTpPONb
WHaneuaoyanusaums
BbIMOSHEHNSA™,
KOHTpPONb 2
t(hkcnpoBaHHbIX
BugoB BAPC:
- KypcoBag pabota* | 2.1
- KypcoBow npoekt 2.2
-PIp 2.3
- Pecbepat 2.4
- MHanBmnayanbHoe [ncbMeHHbIN
AVBIAY 25 3aga4n
3agaHue (04Hoe) oT4eT
- KoHTponkeHas [ncbMeHHbIN
2.6 3aga4n
paboTa (3ao4Hoe) oT4eT
Tekywmn 3
KOHTPOJlb:
Bonpocbl ans
- CamocTtodaTenbHoe P A BuneTbl K
3.1 | camonoaroToBk
N3y4eHne Tem " KOMMOKBUYMY
- B pamkax
Bonpocbl ans
NpaKkTU4EeCKMX
. 3.2 | caMmonoaroToBkK
3aHATUIA U
n. 3agaun.
NoAroTOBKN K HUM
- B pamkax
Bonpocbl ans
nabopaTopHbIX
o 3.3 | camonoaroToBk
3aHATUI N
n. 3agaydn
NOArOTOBKW K HAM
- B pamMmkax obuie-
YHUBEPCUTETCKOM 34
CUCTEMbI KOHTPONS '
yCrneBaeMocTH
Py6exHbINn 4 Bonpochbl k Bunetbl k
KOHTPOJb: KONMMOKBUYMY KOMSIOKBUYMY
TecToBbIE
4 Tectbl B NOC
3aaHus
MpomexyToyHas
artectauus® Bonpocbl ans
H P A Bunetbl K
obyyarowmxcs no 5 NoaroToBKN K
3K3aMeHy

uToram n3yyeHus
ONCUUNIINHBI

9K3aMeHYy

* OaHHbIM 3HAKOM MOMeYeHbl MHABUAYyanu3npyemble Buabl y4eGHol paboThbl

M3y4yeHus y4eOHON AUCLUNIIUHBI

2.2 O6wme KpUTEPUN OLIEHKN XO4a U pe3yrnbTaToB

1. ®opmanbHbIA KPpUTEPUN NOJNTyYEHUA OOy4varoLWMMUCA

NMOJIOXKUTENbHOWN OLEHKM MO uToram n3y4vyeHusa QUCUMNIINHbI:
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1.1 NpegycmoTpeHHasn nporpamma
N3yYeHns QUCUUNIMHBI 00yYaoLwMMcs
BbIMOMTHEHA NOMIHOCTLIO A0 Havana
npouecca NPOMEXYTOYHOW aTTecTaumm

1.2 Mo kaxaomn U3 NpeayCMOTPEHHbIX NPOorpaMmmon BuaoB pabot
no gucumnnuHe oby4aloWmnincss yecnewHo otTymiTancsa nepeg
npenogasaTteneM, 4EMOHCTPUPYS MPU STOM OOMKHbIN (He Hmke
MUWHVMMarnbHO NPUEMIIEMOro) YpOBEHb CDOPMUPOBAHHOCTH
3/1IEMEHTOB KOMMETEHLMN

2. N'pynnbl HedpopManbHbIX KpUTEpUeB

KayeCTBEeHHOW OLUeHKM paboTbl 06yvaloLerocs B pamkax U3y4YeHus AUCLUNIUHDI:

2.1 Kputepumn oLeHKn kayecTBa xoaa
npolecca nsy4eHus obyyaroLmmcs
nporpaMmmbl ANCUUNNNHBI (TEKYLLEN

yCrneBaemocTm)

2.2. Kputepum oueHKn KadecTsa BbIMONTHEHUS KOHKPETHbIX
Buoos BAPC

2.3 Kputepun oLieHkM ka4eCTBEHHOIO
YPOBHSA UTOrOBbIX PE3ynbTaToB

n3yyvyeHna ancumnniinHbl

2.4. Kputepun aTTecTaumoHHOM OLLEHKN KaYeCTBEHHOIO YPOBHS
pe3ynbTaToB U3y4YeHUss ANCLMMNHBI

2.3 PEECTP

anemMeHTOB (POHAA OLIEHO4YHbIX CPEACTB NO y4eOHOW AUCLMNIINHE

Npynna OueHoYHOEe cpeacTBO UK ero AnemMeHT
OLIEHOYHbIX CPEeaCTB HavmeHoBaHue
1 2

1. CpepctBa ansa
BXOA4HOro KOHTponA

TecToBblE BOMPOCHI Anda nposegeHnda BXOOAHOIo KOHTpond

KpMTepvm OLEHKN OTBETOB Ha TeCTOBbl€ BOMPOChlI BXOAHOIo KOHTpOIida

2. CpeactBa

ANA NHAMBUAYyanu3auum
BbINOJSIHEHUA,

KOHTpOnS
dmkcupoBaHHbIX BUAOB
BAPC

lMepeyeHb 3agay ANS BbINONHEHMSA MHAMBMAYAMbHbBIX 3a4aHun Unm
KOHTPOMbHbIX paboT

LLkana v kpuTepum oLeHUBaHWUA UHAMBUAYANbHOrO 3a4aHus (KOHTPOSbHOM
paboTbl)

3. CpeactBa
And TeKyuwero KOHTpons

I'Iepequb TEM ANnA CaMOCTOATESIbHOIO N3y4EeHUA TeMbl

O6wun ariropuTM CaMoCTOATESTbHOIo N3y4eHnsa TemMbl

KpMTepl/Il/I OUEHKN CaMOCTOATESIbHOIo n3yvyeHuns Tembl

Bonpocbkl ans camonoaroToBKM MO TeMaM NpakTUYeCKUX U labopaTopHbIX
3aHATUN

KpuTepun oLieHk1 caMONOAroTOBKM MO TeMaM NPaKTUYECKUX U1
nabopaTopHbIX 3aHATUI

4. CpeactBa py6exHoro
KOHTpons

BOI'IpOCbI K KOJIJIOKBUYMY

LWkana n KpUTeEpun oueHnBaHm4a OTBETOB Ha BOMPOCHI pY6e)KHOI'O KOHTpONA

Tectbl B NOC

TecToBble 3agaHns

5. CpeactBa

AN NPOMEXYTOYHOM
aTTecTauum no utoram
M3yYeHUSA OUCLMIMIIUHbI

BOI'IpOCbI 1 3agayun K 3Kk3amMeHy

I'Ipmmep 3K3aMeHaLMOoHHOoro buneta

lMnaHoBas npouenypa nposegeHna ak3amMeHa

LWkana n KpUTtepunn oueHnBaHm4a OTBeToB Ha BOMPOCHI npomex(yTquon
arrecraunmn
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2.4 OnucaHue nokasaTenemn, KpMTEpPMEB 1 LLUKaN OLEHMBAHUA M 3TanoB (pOPMUPOBaAHUS KOMNETEHLUN B paMKax AUCLUNIUHbI

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 ChopMMpoBaHa. KOMMeTeHLMM KOMMETEHLMM B LiENOM KOMMeTEHLMN NOSTHOCTbIO KOHTPONS
KOMAETEHLMN AOCTMKEeHUN komneTeHunm HaBbIKM VlmeroLi_mxcsq 3HaHuK, cooTBeTcTByeT CcooTBETCTBYET cooTBeTcTBYeT ¢hOpMUPOBAHWS
KomneTeHLmm (BnageHus) YMEHWIA 1 HaBbIKOB MUHUManbHbLIM TpeGoBaHNAM. Tpe6oBaHMsAM. 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 h13nKKM 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 BbINOJNTHEHNA

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 YPaBHEHUWA. 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.

Hanuuyuve HaBbIKOB Bnageet He Brageetr HaBblkamu | Bnageet HaBblkamu | Brnapgeet HaBblkamu | Brnageet HaBblKamu

(BnageHue onbITOM) | HaBblkamu BbINOSTHEHWS BbIMOSIHEHUS BbIMOSIHEHUS BbIMOSIHEHUS
BbIMOSTHEHUS anrebpanyeckmnx 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 W 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 MeTtoauuyeckue maTepuanbi, onpeaensiolume npoueaypbl oLueHUBaHUA 3HAHUW, YMEHUN,
HaBbIKOB, XapaKTepn3yrLmx 3Tanbl (pOpMUPOBaAHUA KOMNETEHLUN

YacTtb 3.1. TUnoBble KOHTPOSbHLIE 3af4aHUs, HEOOGXOAUMbBIE ANA OLEeHKU 3HaHUW, YMEeHUI, HABbIKOB

3.1.1. BOMNPOCHI
AnA NpoBeAeHNA BXOAHOIO KOHTponA
BxogHoM KOHTPOMb NPOBOAMTCS HA MEPBOM MPAKTUYECKOM 3aHATMM C LENblo BbISIBIIEHUST pearibHON
FOTOBHOCTU OOy4aloLMXCA K OCBOEHUI0 AaHHOM AUCLMNIMHBI 332 CYET 3HaHWWA, YMEHUN U KOMMNETEHLN,
chopMMPOBaHHbLIX B Kypce U3k, n3ydaemMom B cpepHen wkone. B 6unete 10 BonpocoB no Bcem
pasgenam uU3nKku: MexaHuka, MornekynsapHasa usmka u TepMoanHaMmnka, aneKTpomarHetTuam, konebaHms m
BOJHbI, OMNTUKA, aTOM M aTOMHOE A4po0.

Mpumepbl 6uneTos

Bunet Ne 1
1. B kakmx eauHuuax cuctembl CU usmepsietca: a) nepemelleHue;  6) CKOPOCTb; B) YCKOPEHME; T)
Bpems?
2. Kakon aHeprnen obnagaet Teno maccon 100 g, nogHAaTOe Ha BbICOTY 5 M?
3. Kak HasbiBaeTcA siBNeHMe npeBpalleHmnst: a) XnakocTun B nap; 6) napa B XMAKOCTb?
4. 3anuwunte HopMynnpoBKy 1 hopmyny 3akoHa KynoHa.
5. Yto Takoe aneKkTpuyecknii Tok?
6. WN3obpasnte Ha cxeme coeguHeHue MPOBOAHUKOB: a) nocnegosaTenbHoe; 6) napannensHoe.
OnpepenuTte gns Kaxgoro coeguHeHnst (a n 6), Kakas U3 3MEKTPUYECKUX BENUYMH OOMHAKOBa OMs BCEX
NPOBOAHMKOB.
7. HanpaBneHve nWHUIA MarHMTHOrO MOfsi NPOBOAHWKA C TOKOM onpegensieTcd no

npasuny bypaBymka. Cchopmynumpynte aTo NnpaBuso. A 0
8. YUTto noHmMmaloT nop gucnepcuen ceeTta? T
9. Ha pucyHke nokasaHa cobupatowas nuH3a u npegmet AB. lNMocTpoliTe n3obpaxkeHne —3 o)
A:B; npegmeTa AB. F B
10. OnuwmnTe CTpoeHNe aToMa M aTOMHOrO sapa.

\ 4

Bunet Ne 2
1. Benocuneguct exan co ckopocTblo 12 km/4 B TedeHue 30 MuHyT. OnpegenuTb NyTb, NPONOEHHbIN
BENOCUNEANCTOM.
2. 3anvwmnte hopMynmnpoBKM TPEX 3aKOHOB HbloTOHA.
3. Kak HasblBaeTCsa nepexopn BellecTBa: a) U3 TBEpAOro COCTOSIHUA B ugkoe; 6) U3 Kngkoro COCTOAHNUS B
TBEpPAROE?
4. B Kaknx eavHuuax naMepsieTcsi: a) anekTpuyecknin 3apsg; 6) anekTpoéMKoCTb; B) moTeHuman?
5. Kaknm npnbopomM MOXHO M3MEPUTL HaMNPsKEHUE B 3NEKTPUYECKON Lienn?

6. Onpepenute obuwee conpoTMBneHve ydactka AB wuenu, ecnu R1 R,
Ri=20m,  R,=40m. T 1+— 1}—
7. MNepeyncnute MCTOYHUKM MAarHUTHOIO MOJIs. A B

8. Uto noHmmaloT nog uHTepdepeHumen n gudparkuuen ceeta?
9. 3anuwunTte GopMynMPOBKY U OPMYITy 3aKOHa NPenoMieHnst CBeTa.
10. OnuwnTe CTpoeHme atoMa U aTOMHOro s4pa.

bunet Ne 3
1. Belpa3ute ckopocTb Tena 54 km/y B Mm/C.
2. B 4ém 3akniovaeTcsa sBneHme, HasblBaeMoe pe3oHaHCOM?
3. B kakmx eguHnuax cucteMbl CU nsmepsietcs: a) gasneHue; 6) Temnepartypa; B) 00bEM?
4. Kakve pOBa poda 3neKkTpuyeckux 3apsioB CyLlecTBYWOT B npupoae? Kak B3anMmoOencTBylOT Tena,
UMetoLLMe 3apsaabl 0QHOro 3Haka? pasHoro 3Haka?

]
5. OT yero 3aBMCUT COMPOTUBMEHUE MPOBOAHUKA? 3anuwwute dopmyny, KoTopas

MOKa3bIBaET 3Ty CBA3b. S

6. 3anuwunTte opmynmMpoBKy u popmyny 3akoHa [hxoyns — JleHua. ——
7. 3anuwuTe 3akoH Amnepa. OnpegenuTe, Kyaa HanpaeneHa cuna, LeWCcTBylWwas Ha —I
NMPOBOAHMK C TOKOM, CO CTOPOHbI MarHUTHOrO Monis?

8. Kak HasblBaeTCs YacTmLa aneKTpoOMarHMTHOro N
n3nydeHns? —

9. MocTtponTte ans kaxgoro cny4as (a, 6, B) nonoxeHune
OTPaxEHHOro UNM NagaroLLero nyya. 5
10. YTo BbI NOHUMaETe NoA PaanNOaKTUBHOCTLIO? a) ) B)
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LLikana un KpUTEepUMUN OLLEHKMN
OTBETOB Ha BONPOCHI BXOAHOIro KOHTpONs
- OueHKa «OTIIMYHOY», ECNN KONMMYECTBO NpaBuUbHbIX 0TBETOB OT 81-100%.
- OueHKa «X0opOoLIOy», eCNN KONMYECTBO NpaBUIbHbIX OTBETOB OT 71-80%.
- OueHKa «ya0BMNEeTBOPUTESIBHOY, ECITU KONMMYECTBO NpaBuUIlbHbIX OTBETOB OT 61-70%.
- OueHKa «HeyooBneTBOPUTENbHO», €CNU KONMMYECTBO NpaBuibHbIX OTBETOB MeHee 61%.

LUKAJIA U KPUTEPUN OLIEHKU
OTBETOB Ha BONPOCHLI BXOAHOro KOHTpOns

3.1.2. CpeacTtBa
ONS UHAMBUAyanuM3auum BbINOJSIHEHUS, KOHTPOns hukcupoBaHHbIX BuaoB BAPC

BbinonHeHve MHAMBUAYanbLHoro 3agaHus

— 3agaHus no pasgeny «MexaHukay;

— 3agaHus no pasgeny «MonekynsipHast pmavka U TepMmoanHaMuKa;

— 3afaHusi No pasgeny «ONekTpocTaTuka 1 NOCTOAHHBIN TOK»

— 3afaHunsa no pasgeny «OnekTpoMarHeTnam»;

— 3apaHuga no pasgeny «KonebaHusa n BOMHbI»;

— 3apaHusa no pasgeny «OnTukay;

— 3afaHuga no pasgeny «dOnemeHTbl PU3NKM atoMa U aTOMHOro sapa»
MHamBuayanbHble 3ajaHus BbIMOMHATCA COMMacHO BapuaHTy (HOMep MO CMMCKYy B >KypHane npenopasaTens).
BapuaHTbl BbinoxeHsl B MOC. NMpoBepeHHble npenogaBaTteneM 3agaHust npukpennsiotcs B MOC k cOOTBETCTBYHOLUMM
anemMeHTaM 3afaHuni.

O6uwasa TpyaoeMKoCTb BbINONHeHUsA 52 yaca

LWKANA N KPUTEPUM OLIEHUBAHUA

— OLeHKa «3a4TEeHO» BbLICTABMAETCA E€CMU: MHOMBMAyanbHOE 3afaHne MpeaoCTaBfeHO B YCTAHOBIMIEHHbIA CPOK U
odpopMrieHa B COOTBETCTBUM C TpeBOoBaHUAMU; NPaBUMbHO PeLLIEHO He MeHee 7 3adau.

— OUEHKa «HEe 3a4TeHO» BbICTABNAETCA €ecnu: WHAMBMAyanbHOoe 3ajaHne He O(OPMIIEHO B COOTBETCTBUM C
TpeboBaHuaAMU; pellieHo He Gonee 6 3adau.

MepeyeHb 3apaHMit ANs KOHTPONbHbLIX paboT
obyyarowmxcs 3a04Hon hopMbl 0OyUHEeHUs

— 2 3apgaym no pasgeny «KnHematuka;

— 2 3agayv no pasgeny «[uHamukay;

— 3afaya no pasgeny «MonekynspHasi puanka;
— 3afaya no pasgeny «TepMognHamukay;

— 2 3agaym no pasgeny «OneKTpu4ecTBoy;

— 2 3apgayv no pasgeny «MarHutHoe none.

LUKANA U KPUTEPUN OLIEHUBAHUA

— OLIEHKa «3a4TEeHO» BbICTABNAETCH ECNU: KOHTPOribHas paboTa npenocTasneHa B YCTAHOBIEHHbIN CPOK M odhopmrieHa
B COOTBETCTBUU C TpebOoBaHMAMM; NPaBUIbHO PeLLEHO He MeHee 7 3aaau.

— OLEHKa «He3auyTeHO» BbICTABMNAETCA €CMu: KOHTPOnbHas paboTa He odopMneHa B COOTBETCTBUM C TpeboBaHUAMM,
peLueHo He Gonee 6 3anau.

3.1.3 CpeactBa ANA TeKyLero KOHTpons
\BOMPOCbI
ANsl CAaMOCTOSATENbHOIrO U3y4eHusi TeMbl

Tema B cocTaBe pasgena/Bonpoc B dopma
PacueTtHas
cocTaBe TeMbl pasgena, TeKyLLero
Homep pasgena gucumnnumHbl TPYLOEMKOCTb,
BbIHECEHHbIE HA CAMOCTOATENBHOE yac KOHTpOns no
n3yvyeHue Teme
1 2 3 4
Ou4Has ¢hopma obyueHus

2 Ocmoc 2 Konnokesuym
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Utoro no ouHomy obyyveHuo 2
3ao4Has ¢popma obyuyeHus
1 MexaHuka xungkocTten 8 TecTupoBaHue
2 Ocmoc 6 TecTtupoBaHue
4 Monapwusauua ceeTa 8 TecTtupoBaHue
5 dunsnka aToOMHOro sapa 8 TecTupoBaHue
MToro no 3aocuHoMy 06y4YeHuto 30

lNpumeyaHue:

- yyebHas, yuebHo-meToaMYeckan nutepaTypa u nHble GBNMoTeYHO-UHMOPMAaLIMOHHBLIE PECYPChI U
cpencTtBa obecneyeHms CamoCTOATENBHOrO U3yvyeHnss Tem — cM. lMNMpunoxexus 1-4.

OBLLUKA ANTOPUTM
CaMOCTOATENIbHOro U3y4eHUs TeMbl

1) O3HakoMnTbCHA C peKOMEeHAO0BaHHOW y4ebHOM nuTepaTypor 1 SNeKTPOHHBIMY pecypcammn no Teme
(opreHTUpysACb Ha BONPOCHI 419 CAMOKOHTPOS).

2) Ha aTol ocHOBe COCTaBMTb Pa3BEPHYTLIV MITaH U3MOXEHWS TEMBI

3) BblbpaTb hopMy OTYETHOCTU KOHCMEKTOB(MaH — KOHCMEKT, TEKCTYarlbHblii KOHCMEKT, CBOOOAHbI
KOHCMNEKT, KOHCNEKT — cxema)

2) OcbopMUTE OTYETHBLIM MaTepuarn B yCTaHOBMNEHHOW (hOpMe B COOTBETCTBUM METOANYECKUMU
pekoMeHZaunsiMm

3) MNpoBecTy CaMOKOHTPOSb OCBOEHUSI TEMbl MO BOMPOCaM, BblAaHHbIM NpernoaaBaTenem

4) npeLI,OCTaBVITb OTYETHbLIN mMaTtepuan npenogaBaTtersto no corriacoBaHuo C Beaywmnm npenogaBaTtesiem

5) MogroToBUTLCH K NPEAYCMOTPEHHOMY KOHTPOJIbHO-OLLEHOYHOMY MEPOMPUSATUIO NO pe3ynbTaTaM
CaMOCTOSITENIbHOTO U3Y4eHNs TEMb

6) MNprHATb y4acTme B ykazaHHOM MeponpusaTuK, NpPonTW pybexxHoe TecTupoBaHWe MO pasgeny Ha
ayaVMTOPHOM 3aHATUW U 3aKMYUTENbHOE TECTUPOBaHNE B YCTAHOBIEHHOE AN BHeayaAUTOPHON paboTbl
Bpems

7.2.1 WWKANA U KPUTEPUUN OLLEHUBAHUA
CaMOCTOATENIbHOro U3y4eHns TeMbl

Mo o4HoOM chopme 0OyyeHus

— OLEHKa «3a4TEeHO» BbICTABMAETCH, ecrnm oby4yalLmMiNca OpUEHTMPYETCA B M3y4YEHHOM MaTepuane
TEMBI.

— OLEHKa «HEe 3a4TeHO» BbICTaBMAETCs, ecnm obydyarowwmincsa crnabo NoHUMAaET CyTb BOMPOCOB.
Mo 3ao4yHoM chopme oByUveHus

— OLlEHKA «3a4TeHO» BbLICTABMNSAETCHA, €CNN NPOLIEHT NPaBUSIbHbIX OTBETOB HA BOMPOCHI MpeBbILaeT
60%.

— OUEHKa «He 3a4TeHO» BbICTaBMSETCH, eCnu 00y4aloLWUnCcs OTBETUN MPaBUITbHO Ha MEHee, Yem
60% BONpPOCOB.

BONPOCHI
ANA caMonoAroToBKU K TabopaTOPHbLIM U NPaKTUYECKUM 3aHATUAM

Paspen 1. MexaHuka

KpaTkoe cogepxaHue
KuHematunka. Mogenu B MexaHuke. Cuctema otcyeta. [locTtynatenbHoe AOBWXKeHue. TpaekTopus,
nyTb, nepemelleHme. CpegHsia ckopoCTb. MrHoBeHHasi CKOpPOCTb. YCKOPEHME W €ro COCTaBrisiloLME.
BpaluatensHoe OBwkKeHue. YTon MoBOpOTa, YrioBasi CKOPOCTb WM YrIIOBOE YCKopeHue. PaBHoMepHoe wu
paBHOMEPEMEHHOE ABWXEHMUS. YpaBHeHUss 1 rpadukn. JuHammka. 3akoHbl HbtoToHa. Cunbl B MEXaHWUKe.
OHeprusa, pabota, MOWHOCTb. Mmnynbc Tena. 3akOHbl M3MEHEHUSI U COXpaHeHUs1 UMNynbca. 3akoH
coxpaHeHusi aHeprun. MomeHT uHepumn. Teopema LUTenHepa. MomeHT cunbl, nnedo cunbl. OCHoBHOE
ypaBHEeHWe OUHaAMUKWN BpallaTenbHOro ABMKEHUSA. 3aKOoHbl M3MEHEHUS U COXPaHEHUS MOMEHTa MMMynbeca.
BsaskocTb. 3akoH HbloTOHa Anst cunbl BHYTpPeHHero TpeHusa. MeTtopn onpeaeneHns Baskoctu (metoq Ctokca).

38




Bonpockl Ans caMoKoHTpons rno pasgeny:
1. YTto n3yyaeT kmHemaTtmka?
2. Yto Takoe maTepmarnbHasi Touka? abconoTHO TBEpJoe Teno?
3. DawvTte onpegeneHve NocTynaTensHOro 1 BpallatensHOro ABWKEHUN.
4. Yto Takoe NyTb? NepemeLleHne? cKopocTb? yckopeHue? KakoBbl X eAUHULIbI UBMEPEHUST?
5. Yto Takoe NpsAMONMHENHOE OBMXEHNE? KPUBOSIMHENHOE ABMKEHNE?
6. UT0 Takoe yrnoBas CKOPOCTb? YrNoBOe yCkopeHue? KakoBbl X eanHWLbI U3MepeHUust?
7. 3anuwuTe hopMyrnbl CBA3N NIMHENHBIX U YINOBbLIX BEMNYMH.
8. 3anuwuTe ypaBHEHNS paBHOMEPHOIO U paBHONEPEMEHHOIO ABVXEHUIA.
9. UT0 usyyaet gMHamuka?
10. Cchopmynupyinte 3akoHbl HblOTOHA.
11. [pa Tena ogvMHaKkoBOro oObEma - antoMMHMEBOE WM CBMHLIOBOE - ABWXKYTCH C OOMHAKOBLIMW CKOPOCTSIMMU.
CpaBHuUTE MMMYNbChI 3TUX TEN.
12. Yto Takoe cmuna? Kakue cunbl B MEXaHUKE Bbl 3HaeTe?
13. OgrHakoBble cyrbl COOBLLMMM ABYM Teram pa3Hoe YCKopeHue. YTo MOXHO ckasaTb O Maccax 3Tux Ten?
14. CchopmynupyiTe 3aKOH COXpPaHEHUS UMIMYIbCa.
15. B 4ém 3aknoyaeTca CyTb peakTUBHOrO ABWKeHus. CneacTBMEM KaKoro 3aKkoHa SIBISIETCA peakTUBHOE
nBuxeHne?
16. YT0 Ha3bIBaeTCA aHeprnen? paboTon? MOLLHOCTLIO? KakoBbl X eaVHNLIbI U3MEPEHNSA?
17. Kakne B1abl MEXaHWYECKON 3HEPrN Bbl 3HAETE?
18. Kak MoxHO Bblumcnutb paboTy rpacuyeckn?
19. CchopmynmpyinTe 3aKoH COXPaHEHNS B MEXaHMKE.
20. Jarite onpeneneHne MOMEHTY UHEPLMM MaTepuarnbHON TOYKM, abComntoTHO TBEPAOro Tera OTHOCUTENBHO OCK
BpaLLleHus. KakoB pmamyeckuii CMbICI MOMEHTa MHEPLMN?
21. OT Yyero 3aBMCUT MOMEHT MHEpLK Tena?
22. CchopmynmpyiitTe BTOpon 3akoH HbloToHa Ans BpawaTenbHOro ABUKEHNS.
23. Yto Takoe MoMeHT umnynbca? CdopMynupyiTe 3akOH COXpaHEHUs MOMeHTa mmnynbca. MNpuBeaute
npuMepbl BbINOMTHEHUSA 3TOrO 3aKoHa.
24. Yem obycrnioBneHa BA3KOCTb xumakocTn? OT Yero 3aBucut?
25. lNMpwn obpasoBaHMM CNMBOK XMPOBbIE LUAPUKWM BCMMbIBAOT BBEPX. Kakve cunbl 4eNCTBYIOT Ha LIapuKnu?
Kak HanpaBneHbl 3T cunbl?

Pasgen 2. MonekynsipHas cousmka v TepMoauHaMmKa.
KpaTtkoe copgepxaHue

MonekynsapHo- KuHeTu4eckas Teopusi ugeanbHblX rasoB. OCHOBHblE MOMOXEHUS MOMEKynsapHO-
KnHeTudeckon Teopuun. MpeanbHbln ras. NapameTpbl cocTtosiHus rasa. U3onpouecchl. OnbiTHbIE ra3oBble
3akoHbl: bownna-Mapuotta, LWapns, [en-flioccaka, KnanenpoHa, ABoragpo, [danbToHa. YpaBHeHue
COCTOSIHUSA wmaeanbHOro rasa - YypaBHeHue MeHgeneesa - KnanenpoHa. OcCHOBHOe YypaBHeHue
MOJEKYNAPHO-KUHETUYECKON Teopun uaeanbHbIX rasoB M cneactems M3 Hero. 3akoH Makeesenna o
paBHOMEPHOM pacnpeeneHnn Morekyn rasa no ckopoctam. OCHOBblI TepMOAUHAMUKKA. Yncno cTeneHen
cBoboabl MoOnekynbl. 3aKOH pPaBHOMEPHOrO pacnpefeneHns dHeprum no creneHdaMm cBoboabl Monekyn.
BHyTpeHHs1 aHeprnst mgeanbHOro rasa u eé uameHeHue. Pabota rasa npu umameHeHun ero obbéma.
KonunyectBo TenmnoTbl. YaenbHas W MOMspHas TennoémKocTu. YpasBHeHne Maviepa. KoadduumeHTt
MyaccoHa. AgmabaTtHbin npouecc. [lepBoe Havano TepMoAMHAMMKM U €ro MpPUMEHEHVEe K PasfNyHbIM
rasoBbiM npoueccam. Kpyroeown npouecc (uukn). Obpatnmblie n HeobpaTtumble npouecckl. Liukn KapHo u ero
K.n.4. Tennosble 1 XonogunbHble MallUHbl. QHTPOMKUSA U eé nameHeHve. BTopoe Hayano TepmoanHaMuKu.

Bonpock! 4nsg camoKOHTPONs MO pa3gerny:
1. B 4éMm COCTOSIT OCHOBHbIE MONOXKEHNS MONEKYNAPHO-KMHETUYECKON TEOPUN?
2. Y10 HasbIBaeTCA naeansHbIM ra3om? [Npy Kakux yCcrioBusix peasnbHbIv ra3 6nmM3ok K ngeansHomy?
3. Uto HasbiBatoT nsonpoueccamun? Kakve oHu Ob1BatoT?
4. CchopmynupyiTe 3aKoHbl, ONUCLIBAKOLLIME M30MPOLLECChHI.
5. TlocTponTe w30TEpPMbI, M30XOPbl M M300apbl B KOOpAMHATax [faBrfieHMe - OObEM, [JaBrieHue -
TepMoanMHamudeckasi TemnepaTtypa, 06bEM - TepMogrHaMmyeckas TemnepaTypa.
6. Yem oTnnyaetcs ypaBHeHve KnanenpoHa ot ypaBHeHuns MeHaeneesa - KnanevipoHa?
7. 3anuwute dopmynbl Ans cpegHen apuoMeTUHEeCcKOn CKOPOCTU MOMEKyn, CpeaHen KBaapaTU4HOW CKOPOCTH,
Hambonee BEPOSITHON CKOPOCTU.
8. Ut0 usyvaet TepmognHammka?
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9. Yto HasbIBaeTCHA YMCIIOM CTeneHern ceoboapl Monekynbl? Onpegenure 4ncno cteneHern ceoboapl ans renus,
BOJOPOAA, YINEKVCIIONo rasa, BOASHOIo napa.

10.470 NOHUMAIOT NOA BHYTPEHHEN 3HEPIEN peanbHOro ra3a? unaeansHoro ra3a? OT 4ero 3aBMCUT BHYTPEHHSASA
3Heprvs naeanbsHoro rasa?

11. Kak rpacpuueckn moxeT BbITb BblMMCiEHa paboTa, coBepLuaemas ra3om?

12. Mpmn kakom nmpouecce coBepLuaeTcs Gonbliasd paboTa pacluMpeHns rasa npy OOHOM U TOM Xe M3MEHEHMU
obvéma?

13. Hante onpepeneHve yaoenbHOW TEMMOEMKOCTM UM MOMSIPHOM TEMNmnoOéMKOCTM rasa. Kak Tennoé&mkocTb
pasnuyaeTcs B 3aBUCMMOCTM OT npoLiecca?

14. Kakon npouecc Ha3biBaeTcsa agnabatudeckum? MNpueegute npymMepsi.

15. CchopmynupyinTe nepBoe Havano TepMOSUHAMUKM.

16. MNpwn KakoM NpoLiecce OAHUM 1 TeM e NoABeAEHHBIM TENIOM MOXHO HarpeTb ra3 oo 6onbLuen Temnepatypbl?
17. Npwn kakom NpoLiecce coBepLuaeTcs paboTa paclumpenus ra3a 6e3 nogsoga tenna?

18. Ipu kakom npoLiecce ras He coBepLuaeT padboThbI?

19. INpu kakom npoLiecce Hy>kHO nogBecTy bonbLue Tenna, YTobbl HarpeTb ra3 Ha 10°C?

20. Y10 HasbiBaeTca obpaTumbiM npoueccoM? HeobpaTumbiM npoueccom? [puBegute nNpuMepbl 3TUX
MpOLLECCOB.

21. V13 kaknMx NpoLeccoB COCTOUT LMK KapHo?

22. 3anvwute cdopmyny K.n.4. unkna KapHo. lNMepeuncnmte ycnosusi NOBbILEHUS K.N.4. uykna KapHo.

23. MNMosicHWUTe NpUHLMN paboTkl TENMOBOrO ABUraTens 1 XoNnoaubHON MaLUMHBbI.

24. Yt0 Takoe aHTpoNuA? YKaunTe CBA3b SHTPOMMN C TEPMOAMHAMUNYECKON BEPOSTHOCTHHO.

25. MNpviBegnTe pasnmyHble opMynMPOBKX BTOPOro Ha4Yana TepMOANHaAMMKN.

Paspgen 3. dnekTpocTaTuka U NOCTOAHHbIN TOK
KpaTkoe cogepxaHue

3aKkoH coxpaHeHus anekTpuyeckoro 3apsiga. 3akoH KynoHa. 3Qnektpoctatudeckoe norne.
HanpspkéHHOCTb  amekTpocTatudeckoro nons. [puHumMn  cymepnosvuum  SneKTpocTaTUyecKMx Monew.
Cunosble nuHUW. [loTOK BekTOopa HanpsbkEHHocTU. Teopema [aycca M eé npuMeHeHWe K pacuyéTty
3MNEKTPOCTaTUYECKNX MOJNEN: PaBHOMEPHO 3aPSKEHHOW OECKOHEYHOW HWUTW; PaBHOMEPHO 3apPSPKEHHOM
GEeCKOHEYHOM MNMOCKOCTW; ABYX OECKOHEYHbIX MnapanmnenbHbIX Pa3HOMMEHHO 3apshKeHHbIX MIOCKOCTEN.
PaboTa anekTpocTaTnyeckoro nons no nepemMeLleHunto 3apsaga. NoteHumansHas 3Heprun B3aMMOAENCTBUSA
3apsgoB. MNoTeHuwan nons. CBA3b HanNpsbkEHHOCTM U MOTeHumana. JOKBMNOTEHLMAnbHbIE MOBEPXHOCTMU.
Tunbl  guvanekTpukoB.  [onspusauma  guanektpukoB.  [onapu3oBaHHOCTb.  CerHeToaneKTpuKm.
OneKTPOEMKOCTb yeAMHEHHOro nposoaHuka. KoHgeHcaTtopbl. [locnegoBatenbHoe U napannenbHoe
coeguHeHne KOHAEHCATOpPOB. JHEeprusi CUCTEMbl 3apsAaoB, 3apsPKEHHOro MPOBOAHMKA W KOHAeHcaTopa.
OHeprus anekTpocTaTNYecKoro nons.

OnekTpuyecknin TOK, cuna u NMOTHOCTb Toka. CTOPOHHME Cunbl. JNEeKTpoaBWMXKYyLas cuna wu
HanpsxeHue. ConpoTtuBneHne npoBogHuka. 3akoHbl OMa Ans OgHOPOAHOTO M HEOOHOPOOHOrO Y4YacTKOB
uenn, 3amkHyTon uenu. Pabota M mowHocTb Toka. 3akoH [xkoynsa - JleHua. lMpasuna Kupxroda anga
pa3BETBNEHHLIX Lienen.

1. Kakme cBONCTBA 3neKTPNYECKMX 3apsaoB Bbl 3HaeTe?

2. Kakor npvbop no3BonsieT 0GHapYKUTb 3NEKTPUYECKUIA 3apsig?

3. CchopmynumpyiTe 3aKOH COXPaHEHUS ANEKTPUYECKOro 3apsaaa.

4. Ccopmynupyite 3akoH KyroHa. Kak 1 BO CKOMbKO pa3 M3MEHWUTCS Cuna B3aMMOLEWCTBUS LBYX TOYEYHbIX
3apsaoB, ECNN PAcCTOAHNE MEXOY HUMW YBENUYUTL B [iBa pa3a?

5. Kakoe norne Ha3blBalOT 3MEKTPOMarHUTHbIM? 3rIEKTPUYECKMM? 3NEKTPOCTaTUYECKUM?

6. YUT0 HasbIBaeTCst HANPSHYKEHHOCTBIO reKTpocTaTMyeckoro nonsa? Kakoesa egnHuua uaMepeHnsi?

7. DanTte onpeneneHne CUnoBbIM FNIMHUAM 3M1IEKTPOCTaTUYECcKoro nons. NoyemMy oHu He nepecekatoTca?

8. Dokaxute, 4yto 1 H/Kn = 1 B/m.

9. Nawte onpegeneHve noteHuvana. Kak rpaduyeckn npeacrtaBuTb pacripefeneHne noteHuvana B pasHbiX
TOYKax nons.

10. Kakne mMonekyrbl Ha3bIBaOTCA HENOMSAPHBLIMU? MOMNSPHLIMAY

11. B uém 3aknovaeTcsa nonspusaumsa AnanekTpukos? Kakne Buabl nongapusauum Bbl 3HaeTe?

12. Kakune BelLecTBa Ha3bIBaOT NPOBOAHNKAMW?

13. Ha 4ém ocHoBaHa anekTpocTatuieckas 3awmura?

14. Y70 Ha3bIBAOT 3MEKTPOEMKOCTBIO YEAMHEHHOrO npoBogHuka? OT 4ero 3aBUCUT OHa 3aBucuT? KakoBa
eQuH1LA SMEKTPOEMKOCTU?
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15. CpaBHUTE 3NEKTPOEMKOCTM YEOANHEHHBIX MPOBOASALLMX LLIAPOB - aNtOMUHUEBOIO Y MELQHOI0, €CIN UX pagnychl
OOVHaKOBBbI.

16. YT0 HasbIBaloT koHAeHcaTopamn? Kakne oHm ObiBatoT? [nis 4ero ucnonb3ytoTca?

17. YTO Ha3bIBAOT 3MEKTPUYECKMM TOKOM? CUFMOW TOKa? MMOTHOCTbIO Toka? KakoBbl eOuHUUbLI Cumbl TOKa U
MMOTHOCTW TOKa?

18. YT0 Takoe ncTtovHmk Toka? KakoBa ero porb B SM1eKTpUYEeCcKor Lenm?

19. Urto HasbiBatoT OJC? HanpsikeHnem? B 4ém mx otnnumne? KakoBbl eanHULbI X U3MEPEHNA?

20. YTo HasbiBatoT CTOPOHHUMK cunammn? Kakosa mnx npupopa?

21. 3anuwwuTe 3akoH Oma ans 0gHOPOAHOIro 1 HEOOHOPOAHOIO y4HacTKa Lenu; ANns 3aMKHYTOM Lienu.

22. OT Yero 3aBUCUT CONPOTUBNEHNE NPOBOAHMKA?

23. Y70 Ha3sbIBaloT CBEPXNPOBOAMMOCTLIO? Kakyto TemnepaTtypy Ha3blBatoT KPUTUHECKON?

24.Ha kakom npuHuune paboTtatoT TepMOMETPbI CONPOTUBEHNA? TEPMUCTOPbI?

25. Cchopmynumpyvite npasuna Knpxrodpa. Kak cnegyet npumeHsiTs npasuna Kupxrodga?

Pazgen 4. SnekTpomarHeTuam
Kpatkoe copgepxaHue

MarHutHoe none u ero xapaktepuctukn. 3akoH buo - CaBapa - Jlannaca u ero npyMMeHeHue K pacyéTy
MarHuTHoro nons. lMpuHUMN cynepno3vumMm MarHuTHbiX nonen. 3akoH Amnepa. [lpaBuno neBon pyku.
B3avmMopencTteme napanneneHbix TokoB. Cuna JlopeHua. [BWXEHUE 3apsiKEHHbIX YacTuLl, B MarHUTHOM
none. MarHuTHoe none coneHovpa. [MOTOK BeKTOpa MarHUTHOW MHAYKUuKW. Teopema [aycca. Paborta no
nepeMeLLeHNIO NPOBOAHMKA U KOHTYpa C TOKOM B MarHUTHOM nore. OnekrpoMarHutHaa nHaykums. OnbiTbl
dapapgesn. 3akoH Papages. [Npasuno JleHua. BpaweHve pamky B mMarHuTHOM none. WHOYKTMBHOCTb
KoHTypa. CamonHagykuus. BsammHasa nHaykums. TpaHcopmaTtopbl. QHeEprnst MarHUTHoOro nonsi. MarHuTHble
cBovcTBa BewlecTBa. MarHUTHble MOMEHTbI 9MNeKTpoOHOB W  aTtoMoB. HamarHmyeHHocTb. [una- wu
napamarHeTukn. deppoMarHeTuKn 1 UXx 0COBEHHOCTH.

Bonpochl Ans caMoKoHTpons rno pasgeny:
1. B 4ém 3aknovaeTcs OTNMYME MarHUTHOrO MOMs OT SNIEKTPOCTaTUYECKOro?
2. [Jante onpegeneHvwe MarHUTHOW WHAOYKUMWA U HaNPSXXEHHOCTM MarHUTHOro nons. B kakvx eguHuLax oHu
BblpakatoTca?
3. UT0 Ha3bIBaAOT MUHMUAMWN MarHUTHOM MHAYKUMW? Kak onpefensiioT ux HanpasrneHue?
4. B 4éM npyHUMNManbHOE OTAMYME NTMHUIA MarHUTHON MHOYKLMA OT NIMHWUIA HaNpPsKEHHOCTU SMEKTPOCTaTUYECKOro
nonsa?
5. CchopmynumpywiTe NpaBmno NPaBoro BUHTa AN NPSIMONIMHEHOIO NMPOBOAHMKA C TOKOM; NSl KOrbLia C TOKOM.
6. KakoB hmamyeckuii CMbICN MarHUTHOW MPOHULL@EMOCTU cpeapbl?
7. CchopmynmpyinTe NpMHLUMN Cyneprnosvummn Ans MarHTHOMO Noris.
8. 3annwuTte 3akoH Amnepa. CopmMynupynTe NpaBuo NIEBOWN PYKN.
9. B 4ém oTtnnumne cunbl Amnepa u cunbl JlopeHua?
10. Kakas domsnyeckasi BenuymHa BolpaxaeTcs B Bebepax? [daiTe onpeaeneHue sebepa.
11.4T0 Ha3bIBaIOT ABNEHNEM SNEKTPOMArHUTHOM UHOYKLUN?
12. NpoBonoyHas KaTyLLKa 3aMKHyTa Ha aMmrnepMmeTp 1 B Heé BCTaBneH MarHuT. Bo3HuKaeT N MHOYKLUMOHHBIN TOK
B KaTyLLKe, eCrn MarHuT HenoasuxkeH? Movemy?
13. Bannwwnte 1 cpopmynupynte 3akoH Papapes. B 4ém 3akntovaetcs puandecknii CMbICn 3Haka "MUHYC" B
3akoHe Papapen?
14. Ot yero 3aBucut 0C MHOYKUMM? OT YEro He 3aBUCUT?
15. Mouemy ans oOHapyXeHWst MHOYKUMOHHOIO TOKa fydlle WCMOoNb30BaTb 3aMKHYTLIM MPOBOAHMK B BuAe
KaTyLLUKK1, a He B BMUAE OOHOro BUTKA?
16. 3annwmte 1 cchopmynmpymte 3akoH Papages anst CaMouHAYKLNM.
17. Bo3HukaeT nu 3C camonHayKUMKM B coneHonae, no KOTOPOMY TEHET NOCTOSIHHBIN TOK? NepeMeEHHbIN TOK?
18. OT yero 3aBUCUT UHAOYKTUBHOCTb KOHTYpa? B kakux eauHuLAax oHa BbipaxaeTcs?
19. YT0 Ha3bIBalOT SBNEHWEM B3aUMHON MHOYKLUN?
20. Kakoe ycTpONCTBO Ha3bIBalOT TpaHcdopmaTopoM? [NosicH1Te NpuHLMN ero paboThbl.
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21. Kakow TpaHcchopmMaTop SIBNSIETCS MOBLILIAKLWMM? MOHWDKAOLLMM?
22. ObbAcHUTE Npupoay NapaMarHeTnama; gMamarHeTmsma.

23. MNepeuncnmTe 0coBEHHOCTM heppoOMarHETUKOB.

24, Kakyto TemnepaTypy HasbiBatoT Toukorn Kiopn?

25. O6bsacHWTE NeTnto rmcTepeanca heppomarHeTuka.

Pasgen 5. Kone6aHusi n BONHbI.
KpaTtkoe cogepxaHue

FapmoHnyeckue konebaHmss M ux xapakTepucTUKW. [MPYyXUHHBLIA, OU3NYECKUA N MaTeMaTUYECKUIA
MasaTHUKW. KuHeTudeckas, noTeHuuanbHas M nonHas 3sHeprun. CrnoXeHwe rapMoHMYeckux KonebaHwuw
O[HOro HanpaefeHus M OAMHaKOBOM 4YacToTbl. CroxeHue B3auUMHO NEePneHAMKYNSIPHbIX KonebaHui.
MapmoHnyeckue konebaHua B konebartenbHoMm koHType. CBOOOAHbIE U BbIHYXAEHHbIE MexaHudeckue u
aneKkTpoMarHuTHble konebaHus. NepemeHHbIn TOK. YNpyrue BOMHbI, ypaBHeHUe u rpaduk. MHTepdepeHuuns
1 audppakLmsa BOMNH. AneKTpoMarHUTHbIE BOMHbI, YpaBHEHUS U rpadouk. QHEPrus aneKTpoOMarHMTHbIX BOJTH.

Bonpochk! 4ns caMoKOHTPONst Mo pasgeny:
1. Yto HasbiBatoT konebaHuamn? MNprBeanTe NPUMEPbI MEXaHUYECKUX N HEMEXaHNYECKMX KorebaHmi.
2. [lante onpepneneHunst 4YacToTbl, KPYroBom 4acToTbl U doasbl konebaHui , ykaxkuTe CBS3b MeXay HAMM.
3. Touka coBepluaeT rapmoHudeckoe KorebaHue, onmcbisaemoe ypasHenvem x = 0,01cos(@nat +7/3),m.

UeMy paBHbl nepuog, LmKnmyeckas 4actota, amnnutyaa v HadanoHasi pasa konebaHmn?

4. Y70 Ha3bIBalOT NPYXUHHBIM MASTHUKOM? (PU3NYECKMM MASTHUKOM? MaTeMaTU4eCKNM MasTHUKOM?

5. Kak nameHuTca nepuog konebaHWn MNPYKUHHOIO MadTHMKA, €Cnu OAHOBPEMEHHO B YeTbipe pasa
YBENMNYUTb U Maccy rpysa, 1 XXeCTKOCTb MPYXWHbI?

6.0T1 yero 3aBuCUT Nepuog matemaTmyeckoro MastHuka? OT yero He 3aBUCUT?

7. OnuwnTe MeTo BEKTOPHLIX Anarpamm.

8. CknagblBaloTcsl ABa rapMOHMYECKMX kornebaHusi C OAMHAKOBOW YacTOTOW, OAMHAKOBOrO HampasreHus. Yemy
paBHa amnnuTyda pesynbTupytowero konebaHusi, ecnu cknagbiBaemble konebaHus HaxogsaTcs B OOUHAKOBOM
¢asze? B npoTneBogase?

9. Toyka OOHOBPEMEHHO y4yacTByeT B OBYX B3aUMHO MepneHOUKYNspHbiX konebaHusx ¢ oguHakoBbIMU
yactoTamu. [Npu KakMx ycnoBusx TpaeKkTopuen aAsmkeHun byget npamas, annunc?

10. Yo HasbiBatoT konebaTenbHbIM KOHTYPOM? naeanvaMpoBaHHbIM kornebaTernbHbIM KOHTYPOM?

11. ConocTtaBbTe anekTpuyeckue n mexaHudeckune konebaHms. B 4ém nx cxogcTeso?

12. Kak namveHutcsa nepvog cBobodHbIx konebaHuii B naeanmsnupoBaHHOM KOHTYpe, eciin EéMKOCTb KoHAeHcaTopa
YBENUYUTL B AEBATL pa3? 0OHOBPEMEHHO YMEHbLUNTL MHOYKTUBHOCTL KaTyLLUKW B AEBATL pas?

13. Yto Takoe cBoboaHble KonebaHna?

14. Tpyn kakvx ycnosusix cBobofdHble konebaHusi SABMAIOTCA HesaTyxalwymu? 3atyxalowymmn? 3anvute
AnddepeHumansHoe ypaBHeHe cBOOOAHbIX KonebaHwi.

15. YT0 Ha3bIBaOT BbIHYXAEHHBIMW KonebaHnamMm? MNpun kakux yCnoBusiX BO3HMKAET Pe30HaHC?

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

17. Yem oTnnyaeTcs nonepeyHas BofHa OT NpogosfibHON?

18. Kakyto BomnHy Ha3sbIBalOT MIOCKON? cheprnieckon?

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

20. Kakoe sBneHue HasbiBalT uHTepdepeHunen BomH? [py KakMx YCNOBUSIX UMEET MECTO YCUneHue
nHTEpdEPUPYIOLLMX BOMNH? ocnabneHne BonH?

21. Yto HasbiBatoT audppakument BonH? MNpreeante npuMmepbl andpakumm BornH, Habnogaembie B Npupoae.

22. 3anvwmTe ypaBHeHWE MIIOCKOW areKTPOMarHUTHOM BOSTHBI.

23. KakoBa CKOPOCTb 3fIEKTPOMArHUTHbIX BOSTH?

24. TlepeumcnunTe OCHOBHbIE CBOMCTBA 3NIEKTPOMAarHUTHBLIX BOSH.

25. Y10 Ha3blBaloT 06bEMHOE MNOTHOCTLIO AHEPTUM 3MIEKTPOMArHUTHOTO NOJIS U OT YEro OHa 3aBUCUT?

Paspen 6. OnTuka.
KpaTkoe cogepxaHue

leomeTpuyeckass ontuka. 3aKkOHbl FEeOMETPUYECKON ONTUKKU. JIMH3bI, OCHOBHble MOHATUSA. [MpaBuna
NMOCTPOEHMA n300paxkeHun B nuH3ax. Popmyna TOHKOWM NUH3bL. [1BOMCTBEHHasa npupoda ceeta. Metoabl
HabnogeHnsa nHTepdepeHunn cBeTa. YCroBUS MakcMMyma U MuHuUMyma. Oudpakums ceeTa. [MpuHumMn
MowireHca - ®PpeHens. dndpakumsa cBeTa Ha O4HOM WeNu 1 Ha andpakunoHHon peweTtke. Popmyna Bynbda
- BparroB. Paspelatowass cnocobHOCTbL OMTUYECKMX NPUOOPOB. ECTECTBEHHLIN M NONAPU3OBaHHLINA CBET.
3akoH Mantoca. lNMonapusaumus cBeTa Mpu oTpaxkeHuu u npenomneHun. 3akoH Bproctepa. OnTudeckn
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aKTuBHble BellecTBa. Bsammopenctsme cBeTa C BewectBoMm. [ucnepcus cBeta. [lornoweHune ceeTa.
KBaHTOBas npupoga manyyeHus. TENnNOBOE M3MNyYEeHWE U €ro XxapakTepucTuku. ADCOMIOTHO YEpPHOe Teno.
3akoHbl Kupxroga, CtedpaHa - bonbumaHa, BuHa. doToacdekt. 3akoHbl BHeLWHero doTtoaddekTa.
YpaBHeHue QnuHwTenHa. Macca n nmnynsc ooToHa. [laBneHue ceeta. Addpekt KomnToHa.

Bonpochb! 41 cCaMOKOHTPOISI MO pasaeny:

1. YT0 n3yyaeT onTmka? reomeTpmyeckasl onTuka? BOSTHOBasA ONTMKA? KBaHTOBas ONTuka?

2. CchopmynmpynTe OCHOBHbIE 3aKOHbI FEOMETPUYECKON OMTUKM.

3. Yemy paBeH yron nageHusi, eCnm yromn mexay nagatomm 1 OTPaxXEHHbIM nydamm 120°.

4. Yto Ha3bIBaOT NIMH30MN? TOHKON NUH30M?

5. UT0 Ha3bIBalOT ONTUYECKUM LIEHTPOM NUH3bI? (POKYCOM? DOKYCHBIM pacCTOsiHUEM? (DOKaNbHOW NNOCKOCTHIO?
6. 3anuwunTe bopmMyny TOHKOW NNH3bI.

7. ante onpegeneHve nHTepdepeHumn ceeta. Kakve BOnHbI Ha3biBatOT KOrepeHTHbIMN?

8. Yem oTtnnyaoTcs MHTEPdEPEHLUNOHHBIE KapTUHbI, MOMyYEHHbIE NPU UCMONMBb30BaHNN MOHOXPOMAaTUYECKOro U
Genoro ceeTa.

9. Yto HasbiBatoT audpakumen ceta? OObsiCHATE OMdpakuMio CBeTa Ha OCHOBe npuHuUMna [toireHca -
dpeHens.

10. Moyemy sBNeHve audpakLmm CBETa OrPaHNYMBAET paspeLLatoLLy0 CMOCOBHOCTb ONTUYECKUX NPpUBopoB?

11. YT0 Ha3bIBalOT AN PAKLNOHHON PELLETKON?

12. Kakon cBET Ha3bIBalOT ECTECTBEHHBLIM? MOMAPU30BAHHBIM? NIOCKOMNONAPU30BaHHbIM?

13. Kak ecTecTBeHHbIN CBET MOXHO NpeobpasoBaTtb B NONSPU30BaHHLIN?

14. 3annwwnTe, NosicHMB, 3aKOH bptocTepa.

15. Yto HasbIBalOT ONTUYECKM aKTUBHBLIMUK BellecTBamn? [puBegnTe npymeps.

16. YT0 Ha3bIBalOT AMcnepcuen ceeta?

17. Jlyun kakoro LgeTa NpenoMnsaTcs B npuamMe bonbLue? MeHbLwe?

18. B 4ém oTnmune andpakuMoHHOro 1 NPU3MaTUYECKOrO CNEKTPOB?

19. Y70 Ha3bIBaIOT TEMMOBLIM U3MNyYeHneM?

20. Cchopmynupyiite 1 npoaHanuanpymnte 3akoHbl CtedaHa-bonbumana 1 BuHa.

21. HasoeuTe BMAabl boToadhdekTa 1 gante um onpeneneHme.

22. CchopMynupoBaB 1 3anucaB ypaBHeHMEe ANHLWITeNHa Ans ¢oTtoadhdekTa, 0OOBbACHUTE Ha M0 OCHOBE 3aKOHbI
doToadekTa.

23. O6bACHUTE MexaHn3M AaBrieHUsi CBETa Ha OCHOBE KBaHTOBOW TEOPUK, BOTTHOBOMW TEOPUMN.

24. Yrto npeactasnseT cobon adhdekt KomnroHa? MoxHO nn 9T0T adhdeKkT 0ObACHUTbL Ha OCHOBE BOJTHOBOW
Teopuun? KBaHTOBOMN Teopumn?

25. B 4ém 3aknovaeTcst KOpnycKynspHO-BOMHOBOW Ayanv3mM CBOWCTB cBeTa?

Paszpgen 7. 9nemMeHTbl (pU3MKM aTOMa U aTOMHOIO AAapa.
KpaTkoe coagepxaHue

Oyanusm ceoncte martepun. dopmyna pge bponna. CooTHoweHue HeorpeaerneHHocTen
lenseHbepra. YpaBHeHue LlpeguHrepa. OnemeHTbl u3mMkum aTtoma. Mopgenm atoma TomcoHa U
Pesepdopaa. JinHenyateii cnektp atoma Bogopoga. ObobwérHHaa dopmyna banbmepa. MoctynaTel bopa.
Cnektp aToma Bogopoga no bopy. 3nemeHTbl ou3nku atoMHoro sigpa. MaccoBoe u 3apsgoBoe 4duchna.
M3oTonbl, n3obapbl. [edekT Maccbl M 3Heprust cBA3W saapa. PagvoakTuBHoe wu3nyveHue. 3akoH
pagvMoakTMBHOro pacnaga. MNpaeBuna cmelleHus. MeTogbl HabnAeHUA UM perncrTpauum pagumoakTUBHbIX
N3ny4yeHni n Yactuu,

Bonpocbl Anst caMOKOHTpOnst No pasaeny:
1. Kak MOXHO foKa3aTb BONTHOBbIE CBOWCTBA 3MEKTPOHA M APYIVIX 3IEMEHTapHbIX YacTuL?

2. HeBO3MOXHOCTb OAHOBPEMEHHOTO TOYHOIO OfpeAEeneHnst KOopAMHAThl M MMMyMbCa YacTul SBRsSeTCS
CreacTBMEM OFPaHUYEHHOM TOYHOCTU N3MEPUTENBbHBIX MPUBOPOB UMK SIBMSETCA Pe3ynbTaToM hyHAaMEHTanbHbIX
3aKOHOMEpPHOCTEN?

3. MNosicHWTe hr3nYecKuii CMbICN BONTHOBOMW (PYHKLIMN.
4. KakoBbl pe3ynbTaThl onbIToB Pesepdopaa 1 BbiTeKatoLLme U3 HUX BbIBOAbI?
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5. B 4ém cyTb Mogenu atoma ToMcoHa? sgepHon Mmogenn?

6. 3anncaB dopmyny BanbmMepa, nosicHnTe U3NYECKMIN CMbICIT BXOOSLLMX B HEE LIENbIX YMCEr.

7. lNosicHnTe, KoTOpas U3 NMHWIA cepumn JlaiMaHa SIBNSIETCSt CaMON KOPOTKOBOSTHOBOW? CaMOW ANMHHOBOJTHOBOWN?
8. Cdhopmynupynte noctynatel bopa. KakoBbl npoTvBOpeunst mexagy noctynatamm Bopa un 3akoHamu
Krnaccuyeckom onsnkmn?

9. Korga npovicxogut mnanydeHne otoHa? nornolueHne potoHa?

10. Kakme BennumHbl, XapakTepusytoLLmMe SMeKTPOH B aTOMe BOAOPpOAA NPUHUMAKOT OUCKPETHbIE 3HaYEeHNs?

11. Kakme yactuubl 06pa3ytoT atomHoe sapo? OxapakTepusymnTe ux.

12. YTo HasbIBalOT 3apsiA0BLIM YMCIOM? MaCCOBbLIM YMCIIOM?

238 y
13. OnpepenwuTte Ans sigpa atoma ‘g,U  4MCIo NPOTOHOB, YMCMO HEUTPOHOB, YMCIIO HYKMOHOB.

14. Yto HasbiBaloT nsotonamm? nsobapammn? lNpmueegute npumMmepsl.

15. Yto Ha3bIBalOT 9aepHbIMY cnunamu? KakoBbl nx cesoncrea?

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

17. Yto Ha3bIBalOT PaaMOaKTUBHBLIM U3ITyYEHNEM? PAANOAKTUBHOCTHIO?

18. Kakoe u3 Tpéx BMAOB pagmMoaKTUBHOTO u3nydeHus (anbda-, 6eta-, ramma-) obnagaeTr HawmbonbLuen
MPOHMKAIOLLIEV CMIOCOBHOCTLIO? HAMMEHbLLIEV MPOHMKAIOLLIEN CMOCOBHOCTLIO?

19. OTKMNOHAETCHA N raMMa-U3nyyYeHe NEeKTPUYECKUM U MarHUTHbIM nonamu? MNodemy?

20. ViameHseTca nin XMuyeckas Nnpupoaa anemeHTa npy UCrnyckaHnv raMma - KBaHTa?

21. Y70 Ha3bIBalOT pagnoakTUBHBLIM pacnagom? MaTepuUHCKUM SAPOM? AOYEPHUM SOPOM?

22. 3anuwmnTe, NOSACHUB, 3aKOH PagvoaKkTUBHOIO pacnaga.

23. Y10 Ha3blBaloT Neprodom nonypacnaga? cpeaHen NpoaoIPKUTENbHOCTLIO XXN3HW paanoakTUBHOIO Sapa’?
24. 3anuwuTte nNpasuna cMeLleHns ansa anbda- n 6eta-pacnaga.

25. MNepeumcnuTte U3BECTHbIE BaM CHETUUKN PETUCTPALIMUN 3aPSPKEHHBIX YacTul,.

Mpouenypa oueHNBaHUsA
Mo Bcem pasgenam AMCUMNNWHBI NPOBOASATCA IEKUMM, NPaKTUYeCKne 3aHATUS M rabopaTtopHble
paboTbl. [ocne nsyyeHns kaxxgoro pasgena npoBoauTcsa pybexHbIN KOHTPOnb B (hopme Konnoksmyma (4ns
04YHOro 0ByYeHus) U TECTUPOBAHUSA (4518 3a04HOrO).

BOMPOCLI u 3A0AYU
AN CaMonoAroToBKU K Ta6opaTOPHbLIM 3aHATUAM

O6LwWwuMin anropuTM CamonoaAroToBKU K 1abopaTOpPHbIM 3aHATUSAM

B npouecce noarotoBku K NnabopaTopHOMY 3aHATUIO 0OyYaloLWMINCA U3yvaeT NpeacTaBeHHbIE HIKe
BOMpoCbl N0 TeMaM. Ha 3aHaTum obyyarowmnca 0eMOHCTPUMPYET CBOM 3HaHMS MO M3YYeHHbIM BOMPOCaM B
dopme yCcTHOro oTeeTa.

Na6opaTtopHasa pa6oTta Ne 1. "Teopus norpewHocTten”

1. YTO Ha3bIBaeTCA UCTUHHBIM 3HAYEHNEM U3MEPSAEMON BENUYNHBI?
2. Y10 HasbiBaeTCca abCoMNTHOWM NOrPELUHOCTLI0 M3MepeHnsa?
3. UTo HasbiBaeTCA OTHOCUTENbLHOM NOrPELLUHOCTBIO U3MEPEHNS?
4. Kak 3anuncbiBaeTcs KOHEYHbIN pesynbTaT U3sMepeHns?
5. Kakne BenuunHbl Ha3bIBaOTCS CryYanHbIMn?
6. Kak onpepgensietca cpegHee (MCTUHHOE) 3HaYeHVe CnydYanHon BENUUMHBI KaXa0ro usmMmepeHus
(x1, x2, x3, X4, Xx5— ClyYyanHble BEJTNYNHbI)?

Na6bopaTtopHas paboTta Ne 2. "OnpegeneHne reomeTpM4eckux pasmepoB Tena"
1. Tllepeuucnute OCHOBHble 9neMeHTbl LUTaHreHUuMpkyns. KakoBa UeHa [eneHuss OCHOBHOW M
BCMOMOraTenbHON LwKan?
2. lNepeyncnnte OCHOBHbIE 3neMeHTbl MukpomeTpa. KakoBa ueHa AeneHnss OCHOBHOW M BCMOMOraTernsHON
wkan?
3. Mo koTopon popmMyne onpepenseTcs pasMmep, U3MepseMbl LUTAHreHUUPKYIEM U MUKPOMETPOM?
4. Kakvne cnocobbl usmepeHusi hnsamy4eckon BenuymHel Bbl 3HaeTe? B 4éM nx CyLHOCTL?
5. Uto Takoe norpelHocTb n3MepeHuna? Kakme Tunbl norpelHocTen Bl 3HaeTe? NpuBegute npumepsbl.
6. 3anvwuTe opmynbl ons onpeaeneHns abconmtoTHOM M OTHOCMTENBHOW MOrpeLlHOCTEN n3MepeHus. Yto
XapaKkTepusytoT 3TU NOrpeLHocTn?

Na6opaTtopHasa paboTta Ne 3. "U3yyeHue ABMKEHUA Tena, GpPOLIEeHHOro nog yrrnom"
1. Kakoe gBumxkeHne Ha3bIBalOT paBHOYCKOPEHHbIM?
2. Kak onpeaensieTcsi CKOPOCTb U YCKOPEHWE NPU PaBHOYCKOPEHHOM MPSAMOSTMHENHOM OBMXEHWUN?
3. HanvwwuTe BblpaxeHne ans nepemeLleHnsi Npu paBHOYCKOPEHHOM ABWKEHUN, 3aKOH
PaBHOYCKOPEHHOTO ABWMXXEHMS.

4. Hapucyiite rpacpukm sasucumoctu x(t) , v(t), a(t) .
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5. NpuBegute cbopmynbl ANs pacyeTa MakCUManbHOW JanbHOCTU U BbICOThHI NoneTa Tena,
OpOLLEHHOro Mo, YrilOM K FOPU30HTY?

NabopaTtopHas paboTta Ne 4. "3yyeHne 3aKOHOB COXpPaHEHUS UMMNYyNbCa U 3HEPruu Npu ynpyrom
yAape"
1. Kakon ygap HasbiBaeTcs ynpyrum?
2. CchopmynmpyiTe 3aKOH COXpaHEHUs UMNyrnbca ANs YNPYyroro yaapa, 3akoH COXpaHeHUst aHeprum
Ons ynpyroro yaapa.
3. Uto HasbiBaeTcsa k03hPpULMEHTOM BOCCTAHOBEHNS 3HEPTUNT?
4. Kakum gomkeH 6biTb k03(hdUMLMEHT BOCCTAHOBEHUS SHEPTUN B Cryvae ynpyroro yaapa?
5. BanuwunTte opmynbl AN pacyeTa CKOPOCTEN Ten Npu ynpyrom LleHTpansHOM yaape, Jante nx
aHanus gnsa cnyyaes: 1) v2=0;mixm2;2)v2=0;m2>>m1.

NabopaTtopHas pab6oTta Ne 5. "OnpegeneHme MOMeHTa MHepLMKu Tena"
. UTo Ha3bIBaeTCst MOMEHTOM MHEPLMM TBEPAOro Tena? YKaxnte eavHuLy n3aMmepeHmst.
. UTO Ha3bIBaeTCst MOMEHTOM CUIbI? YKaXUTe eanHuLy N3mepeHus.
. YTo HasbIBaeTcs nnevyom cunol?
. 3annwmnTe hpopmynupoBKy 1 oopMyny OCHOBHOIO YpaBHEHUS] AMHAMUKX BpaLLaTENbHOrO ABWMKEHNUS.
. Kak 3aB1CUT MOMEHT MHEpLUMM Tena OT NONOXEHNHA rPy30B OTHOCUTENBHO OCK BpaLLeHnsa?
. BoiBegnte pabouyto chopmyny Ans pacyeta MOMEHTa MHEPLUN KPECTOOBPA3HOro MasiTHYKa.

OO~ WNPEP

JNlabopaTtopHas paboTta Ne 6. "U3mepeHue KoacpcpuumeHTa BA3KOCTU XXuakoctu metogom Crtokca"
1. YUT0 Ha3bIiBaeTCs BA3KOCTLIO? Yem oOycrnoBneHa BA3KOCTb XUAKOCTN? OT 4ero oHa 3aBUCUT BA3KOCTb?
2. Bannwute cdopmyny HboToOHa ANA cunbl BHYTPEHHEro TpeHusi. Paclumdpynte BeNUYMHBLI, BXOogdALWME B
aTy coopmyny.
3. KakoB douanyeckuin cmbicn koadpduumeHTa BA3KOCTU? YKaxute eanHuuy mnamepenus B CU.
4. Ha OCHOBaHUM KaK/X 3aKOHOB LUAPUK OBWKETCH PaBHOMEPHO NPAMONMHENHO? 3anuwnte hopMynnpoBKu
3TWX 3aKOHOB.
5. Kakve cunbl JenCTBYIOT Ha LWapwK, nagawwuin B Xugkoctu. BeiBegute pabouyo dopmyny Ans
onpegeneHus KoapuuneHTa BA3KOCTH.
6. Mepeuncnnrte HegocTaTkm M 4OCTOMHCTBA MeToga CTokca.
7. Kakvne pexumMbl TeHeHUs XXUOKOCTU Bbl 3HaeTe? [arite uM onpegeneHus.

NabopaTtopHas paboTta Ne 7. "TennoemkocTb rasa. OnpegeneHue koacdpcpuumnenTta NyaccoHa gns
Bo3ayxa"
1. Kakow npouiecc Ha3biBaeTcst agnabdaTtHbeiM? 3anuwiunte ypaBHeHWe agmabarbi.
2. Jawnte onpepeneHve koadpduumeHTa lNyaccoHa. 3anuwmnte dopmyny koadduumneHta lNyaccoHa yvepes
4ncrno crteneHen ceoboapl.
3. 3anuwwuTe, Kakue rasbl BXOAAT B cocTaB Bo3ayxa? Onpegennte 4ncrno creneHen cBoboabl Anst KaXKaoro
rasa.
4. BeluMcnuTe TeopeTmyeckoe 3HadeHue koadpduunenTa lNyaccoHa anga Bosgyxa.
5. MNepeuncnute OCHOBHbIE 3NEMEHTbI TabopaToOPHON YCTaHOBKMW.
6. BoiBeguTe pabouyto dopmyny ans onpegeneHms koadduumeHTa lNMyaccoHa.

Na6opaTtopHas paboTta Ne 8. "YpaBHeHue cocTtosiHus BaH-gep-Baanbca"
1.Mepeuncnute BCce U3BECTHbIE arperaTHble COCTOSIHNA BeLLeCcTBa.
2. YTo Takoe ngeanbHbIN ra3? peanbHbIn ras?
3. KakoBbl 0COBEHHOCTY NOBeAEHNs ra3a nNpu TemnepaType Bbille U HUXKE KPUTUYECKON?
4. Y10 Takoe TOYKa pochI?
5. Onnwuwnte wnsotepmy BaH-gep-Baanbca: Kkakom y4acTOK W30TEPMbl KakOMy COCTOSIHUIO BeLlecTBa
COOTBETCTBYET?

NaGopaTtopHasa pa6oTta Ne 9. "MeToabl U3aMepeHns CONPOTUBIIEHUI"

1. Chopmynupyite 3akoH Oma gns yyacTka Lenu.
2. OT yero 3aBUCUT CONPOTMBIIEHNE NPOBOAHUKA? 3anuuTe popmyny.
3. UTto Takoe nocrnepoBaTenbHoe coefuHeHWe NpoBOAHWUKOB? [losicHuTe pucyHkom. Kak paccumTbiBaeTcd
COnpoTUBMEHME yyacTka Lenu npu nocriefosaTtensHOM COeANHEHUN NPOBOAHUKOB?
4. Yto Takoe napannenbHoe coeavHeHue npoBoAHMKOB? [losicHuTe pucyHkoMm. Kak paccuuTbiBaeTcs
CONpoTUBIMEHME yYacTKa Lieny Npu napannensHoOM CoeanHeHU NPOBOAHUKOB?
5. Hapucyinte cxemy BknoueHns npubopoB nNpu UCMOMb30BaHMM METOoAa TOYHOrO0 U3MEPEHMUsT CUMbl ToKa.
BbiBeguTte pabouyto oopMyny Ans pacyéra ConpoTUBIIEHUS.
6. Hapucynte cxemy BkMoyYeHUs npubopoB Npy MCNOMNb30BaHUM MeToda TOYHOIO U3MEPEHUST HaMpshKeHUs.
BbiBeguTte pabouyto bopMyny Ans pacyéra ConpoTUBIIEHUS.
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7. KakoBbl MpaBunia BKIOYEHNST amnepMeTpa 1 BONIbTMETPA B 3MEKTPUYECKYIO Lienb?

NaGopaTtopHas pab6oTta Ne 10. "OnpeageneHue yaenbLHOro CONPOTUBIEHUA NPOBOAHUKA MOCTUKOM
YutcrtoHa"
. UTo HasbiBaeTcH anekTpnyeckum TokoM? Cunon Toka? MNnoTHOCTb0 Toka?
. YCroBus CyLeCTBOBaHUS 3NEKTPUYECKOro TOKa.
. dnsmyeckun cmbicn pasHocTn noteHumanos, C v HanpsXKeHus.
. 3akoHbl OMa Ansg 0AHOPOAHOro U HEOAHOPOAHOIO yYacTKa M NOMTHONM Lenwu.
. ConpoTtneneHune nposogHuka. OT Yyero 3aBMCUT COMPOTUBMEHNE NPOBOAHMKA.
. YaeneHoe conpoTmBrieHne, ero omsmyecknii CMbICH.
. 3akoHbl Kupxroda.
. BeiBegute pabouyto hopmyny Ana onpegeneHnsi CoOnpoTUBEHNst NPOBOAHMKA MOCTUKOM YUTCTOHA.

ONOO O WN -

Na6opaTopHasn pabota Ne 11. "OnpeaeneHue ropn3oHTanbHOW COCTaBnNsAOLWEN MarHUTHON

MHAOYKLUUM MarHUTHOro nons 3emnu"

1. B yem 3akntovaeTcs U3NYECKUN CMbICI BEKTOPa MarHUTHOM MHOYKUNN?

2. Cchopmynupyiite 3akoH buo—CaBapa—Jlannaca.

3. BoiBegute bopmyny MarHUTHOW MHOYKLUMW B LLIEHTPE KpYroBoro Toka. Kak HanpaBneH BEKTOp MarHUTHOMN

WHOYKUUKN B 3TOWN TOYKE?

4. Kak ycTaHaBnvBaeTCs CTperka koMmnaca B MarHUTHOM none?

5. CchopmynupymnTe NpuHLMN Cynepno3nLum nonen.

6. Moyemy Npu NPOXoOXOEHUN TOKA Yepe3 TaHreHC—TanibBaHOMETP CTPesiKa OTKIIOHAETCH OT

nepBoHa4vanbHOro HanpasneHua?

Na6opaTopHas paboTta Ne 12. "OnpeaeneHne napameTpoB 3aTyXxaloLmux KonedbaHumn
¢manyeckoro massTHMKaA"

1. Kakon MmasTHMK Ha3biBaeTCs pmanyeckum?

2. Kakue konebaHusa HasbliBaloTCA CBOOOAHBIMU? 3aTyXxaloWwmumMm?

3. 3anvwuTe guddepeHuymnansHoe ypaBHeHne cBOBOAHbIX 3aTyxaloLWwmx konebaHui n ero peLueHve.

4. 3anvwwuTte opMyny amnnuTyAbl 3aTyxarowmx konebaHui. o KakoMy 3akoHy M3MeHseTCcs aMnnuTyaa
3aTyxarLmx konedaHumn?

5. UTo HasbiBaeTcs BpemMeHeM penakcauumm? OEeKPeMeHTOM 3aTyxaHusi? norapudmMmnuyeckum AeKpemeHTOM
3aTyxaHua?

6. Y10 Ha3biBaeTCa AOGPOTHOCTLIO KONebnLencsa cuctTembl?

JNlabopaTtopHas pab6oTta Ne 13. "MccneaoBaHue 3aTyxaloLmx 351IeKTPOMarHUTHbIX KoneGaHun
B KOHType"

1. 3anuwwute gnddepeHumnansHoe ypaBHeHUe, OnuchiBaloLLee 3aTyxaloLmne anekTpoMmarHuTHele konebaHms
B KOHTYpeE.
2. OT KaKnx BENMWYUH 3aBUCUT YacToTa 3aTyxarLmx konebaHun B KOHType?
3. O6bACHNTE PU3MYECKUA CMbICT KO3 PMUMEHTa 3aTyXxaHus.
4. 3anuwnte dopmMynbl LOGPOTHOCTU, BPEMEHM penakcauum 1 norapudMUYECcKoro AeKpeMeHTa 3aTyxaHusl.
5. MNMepeuncnute ocHoBHbIE BMOKM ANEKTPOHHOTO ocLunnorpada 1 ykaxknte ux HasHadeHue.

Na6opaTopHasa paboTta Ne 14. 'TipoBepka 3akoHoB OMa Ans uenu NnepemMeHHoro Toka"
1. Kakon Tok Ha3bIBaeTCca NepPEMEHHbLIM?
2. Y10 moHumaroT nog 3P@EKTUBHbIMM 3HAYEHUAMMN TOKa M HanpshkeHua? CBsA3b MX C MaKCUManbHbIMM
3Ha4YeHUAMU TOKa N HanpPsXKeHus.
3. KakoB hn3nyecknin CMbICIT OMUYECKOIO COMPOTUBIIEHNS B LIENN NePEMEHHOro Toka?
4. Hapucynte BEKTOPHYK AuarpamMmy ToKa W HanpsKeHus Ons uenn nepeMeHHOro Toka, cofepkalien
pes3uncTop.
5. KakoBa chmsmyeckas npupoga UHAYKTUBHOIO COMPOTMBIEHMS B LIeNN NEPEMEHHOINO Toka?
6. Hapucyinte BeKkTOpHy AmarpaMMmy ToKa M HanpsikeHus Ons uenn nepemMeHHOro Toka, codepKallewn
WHOYKTUBHOE COMNPOTUBIEHME.
7. KakoBa chmsmnyeckas npMpoaa EMKOCTHOIO COMNPOTUBIIEHUS B LIeNU NepeMeHHOro Toka?
8. Hapwucyinte BeKTOpHYIO Amarpammy Toka W HanpsbkeHus AN uenu nepeMeHHOro Toka, coaepKallen
EMKOCTHOE COMpOTUBIIEHNE.

Na6opaTopHan paboTta Ne 15. "OnpegeneHune napameTpoB cobuparoLllen NMMH3bI"
1. Yto HasbIBaeTcsa nMH3on? Kakne oHu GbiBatoT no oopme?
2. Kakue 6bIBatOT NIMH3bI MO ONTUYECKNM CBONCTBAM?
3. ante onpegeneHne onTUYECKOM OCU, ONTUYECKOrOo LieHTpa, bokyca, OKYCHOro pacCTOSHUS, ONTUYECKOM
CWIbl NIVH3bI.
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. Kak noctpoutb n3obpaxeHnune B cobnparoLien n paccemsaroLLen nmH3ax.
. 3annwunTe popmMyny TOHKOW NNH3bI.
. ObbscHnTe MmeToa beccens. BeiBeanTte hopmyny anst onpegeneHns pokyCcHOro paccTostHUS fyH3bI.

[e)0N¢) IF >N

Na6opaTopHasn paboTta Ne 16. "OnpeageneHune nokasarens NpenomMrieHns XKngKkocren
npu nomouwm pedpakromerpa”

. 3annwnTe 3aKoHbl OTPAXEHUS N MPENTOMIIEHNS.

. KakoB cpmsmuecknin cmbici abConMOTHOrO U OTHOCUTENBHOIO NokasaTens npenoMneHns?

. YTO Ha3bIBaOT SABNEHMEM MOSHOTO BHYTPEHHETO OTPAXeHNA?

. Uto HasbiBaeTcs gucnepcuent ceeta? Kakas gucnepcusi HasbiBaeTcs HOpMarnbHOW? aHOMarbHON?

. Hapucynte xoa nyya B npusme. 3anuwmte dopmyny, Mo KOTOPOW onNpeaensaeTcs yron OTKITOHEeHNs Nnyya
OT NepBOHaYasibHOro HarnpaeneHus.

6. [Insa yero npumeHsieTcs pedpakromeTp?

AP WN -

Na6bopaTtopHasa pab6oTta Ne 17. "OnpeaeneHve ANMHbl CBETOBOMW BOJHbI
C nomMoLwbo An¢paKUMOHHON peLlETKN"

. YUTo npeacTaBnsAeT cBeT NO BOMHOBOW Teopun?

. DanTte onpegeneHne AnvHbl BONHbI. B Kakvx npegenax HaXo4uTCs ANvHAa BOMHbI Ans BUANMMOro ceeta?
. B 4em coctouT CywWHOCTb ABMEHUs WHTepdepeHunn ceeTta?

. B 4em coctouT cywHoOCTb ABRNeHus audpakumm cseta?

. YUto npegctaBnsetr cobon AndpakumoHHas pelueTka, nepuos AupakuMOHHON peLueTkn?

. 3anuwmTe npuHumn lNonreHca — PpeHens.

. 3anuwmnTe ycnosme max v min npu gndpakumm cBeta OT MHOMUX LWenewn.

. Mokaxnte xoa nyyen B oMdpakLMOHHOM peLLETKE.

. BoiBeanTe pabouyto popmyny ans pacyeTa ANWHbI BOMNHbI CBETA.

O©COoONOOThA WNPE

Na6opaTopHas pab6oTta Ne 18. "OnpeaeneHne KOHLEHTpauum caxapa B pacTBope nonsspmmeTpom”

. Kakon cBeT HasbiBaeTCs NnockononspmnsoBaHHbIM? NocTponTe ero rpadmyeckoe nsobpaxeHue.

. Kakon cBeT Ha3biBaeTcHa ecTtecTBEHHbIM? [MOCTpoNTE ero rpaguyeckoe n3obpaxkeHue.

. Kakoli cBeT HasblBaeTCs YacTUYHO Nonsipu3oBaHHbIM? MocTpoliTe ero rpaduyeckoe n3obpaxkeHne.
. YUto cobow npeacraBnsaeT aHanM3aTop v nonapusaTop? Yem oHu oTnunyalTcs Apyr ot gpyra?

. Hapucyiite xoa cBeToBoro nyya yepes nonspusaTop u aHanusaTop. 3anuwmTe opmyny Mantoca.
. 3anuwuTe popmynupoBky 1 oopmMyny 3akoHa bproctepa. lNMosicHUTe pPUCYHKOM.

. Kakune BellecTBa Ha3bIBalOTCA ONTUYECKU akTMBHbIMKU? [MpuBeauTe npumepsbl. 3anuwnte opmyny Ans
onpegereHus yrna nosopoTa nnockoCT! nonspusauuu.

8. ante onpepeneHne yaensHOMy BpaLlEHMIO MAOCKOCTM Nonsipusaumnm ansg pacteopos?

9. OT yero 3aBuCuUT yaenbHoe BpaleHne?

10. Hapucyiite ontunyeckyto cxemy nonspumeTtpa CM-2. YKaxXuTe OCHOBHbIE 3M1EMEHTbI.

NOoO b WN -

Na6opaTopHas pab6oTta Ne 19. "NpagympoBaHue MoHoxpomaTopa"

1. O6bACHUTE BO3HMKHOBEHME CNEKTPOB U3MNYyYEHUS U NOTTOLLEHMS.

2. Yto npencrtaBnsieT cobon NUHenYaTbIi cnekTp? nonocaTbii cnekTp? cniowHon cnektp? O6bsAcHUTe
NpoUCXOXOEeHNE CNEKTPOB.

3. Kak ncnonb3syetcs nMHen4aTbIn CNEeKTp Npu cnekTpanbHOM aHanuse.

4. HapucynTe npuHUMNUanbHylO OMTUYECKYD CXeMy CcrekTpanbHoro npubopa. KakoBo HasHauveHwue
OTAEenNbHbIX y3roB?

5. Inga 4yero npegHasHa4YeH MOHOXpomaTop?

6. UTo Takoe rpagympoBOYHbIV rpadhuk MOHOXpomaTopa? [ns Yero ero MOXHO MCMNonb30BaTh?

NabopaTtopHas pa6oTta Ne 20. "MccnegoBaHue CBOUCTB BaKyyMHOro ¢potoanemeHTa"

1. Kak 06bsiCHsIeT kBaHTOBasi Teopusl cBeTa siBneHne goToaddekra?
2. Kakon poToapdekT HasblBaeTcst BHELLUHUM? BHYTPEHHUM?

3. CchopmynupynTe 3aKkoHbI BHeLIHero hotoadpdpekTa.

4, 3annwunTe ypaBHeHMEe DVHLWITENHA NS BHeWHero gotoaddekTa.
5. Kak ycTpoeHbl BakyyMHble (pOTOSNIEMEHTbI? IAe OHU NPUMEHSIOTCA?

LLkana n kpuTepumn oLeHMBaHUA
caMonoAroToBKM Mo TeMaM flaéopaTopHbIX U NPaKTUYECKUX 3aHATUN
- «3aYmeHO» BbICTABMSIETCS, €cnu obydalwuincss n3yumn Temy nabopaToOpHOro 3aHsATUS,
OPUEHTUPYSICb Ha BOMPOCHI AN CAaMOMOAroTOBKW, 3aMOfIHUIT TEOPETUYECKYI0 YacTb B paboyven TeTpaam K
nabopaTtopHbIM paboTam.
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- «He 3a4meHo» BbICTaBNAETCS, ecnv 06yYaloLMACs He 3anofHU TEOPETUYECKYH YacTb B paboyei
TeTpaau k nabopaTopHbIM paGoTam.

3.1.4. CpeactBa py6exHOro KOHTpons

Tema: MexaHuka

1. OcHOBHble MOHATUS MexaHuku. [locTynatenbHoe ABwxeHue. KuHemaTuueckne BeEMUYWHBI,
XapaKTepusyoLmne aTo ABUXKEHME.

2. KpvBonuHenHoe aBumxeHue. HopmanbHoe, TaHreHUnanbHoe 1 MOSTHOE YCKOPEHMS.

3. BeiBoa dhopmyrnbl HOPMAanNbHOIO YCKOPEHMUS.

4. Knaccudumkaumsa ABUKEHUA B 3aBUCUMOCTM OT TaHreHLManbHOro 1 HOPMarnbHOTO YCKOPEHUIA.

5. BpawarensHoe asuxeHue. KuHematuyeckne BeNUUMHbI, XapakTepuayoLlme aTo ABUKEHNE.

6. CBA3b MexXay NMHENHBIMU U YIIIOBbIMW BEMUYUHAMU.

7. PaBHOMEpHOe ¥ paBHOMEPEMEHHOEe [OBWXEHUS (NPSAMOMMHENHoe, BpalwaTtenbHoe). YpaBHeHus |
rpacomku, oNUCbIBaKOLLNE 3TN OBMXKEHMS.

8. 3akoHbl HbetoToHa. Macca. Cuna.

9. IMnyrnbc. 3akoHbl UBMEHEHUS 1 COXPaHeHUs nMnyneca. [Npumepsl.

10. Pabota, ee rpadwmyeckoe wn3obpaxkeHme. MOLIHOCTb, 3Heprus (KMHeTWYecKas, noTeHuumanbHas,
nomnHas). 3akoH coxpaHeHUs aHepPruu.

11. MOMEHT uHepLuKn maTepuanbHOW TOYK1, MOMEHT MHepuun TBepgoro tena. MomeHT cunel. MNMneyo cunel.
12. MOMEHT nHepuumn Ten npasunbHOKM reomeTpudeckon opmel. Teopema LUtenHepa.

13. OcHOBHOE ypaBHEHWE ANHAMWKM BpaLLaTEenbHOro ABWKEHMS.

14. KuHeTunyeckas aHeprusa Bpallatoerocs tena. lNonHas KnHeTudeckas aHeprus.

15. MomeHTa nmMmnynbca. 3akOHbl UBMEHEHMS U COXPaHEHUS MOMEHTa umnyrnbsca. [pumepsi.

16. BeiBog popMynbl MOMEHTa UHEPLUKN KPeCTOOBPa3HOro MasiTHMKa.

17.Tabnuvua aHanorn4HbIX BENUYMH 1 OPMYI MEXAHWUKM NOCTYNaTeNbHOro 1 BpaLlaTenbHOro ABMKEHUN.

Mpumep 6unetos

Bunet Ne 1
1. OCHOBHOE ypaBHEHWNE OMHAMWKN BpaLLaTeNbHOro ABWXKEHWS (BbIBOA (DOPMYIbI).
2. OcHOBHble MNOHATMA  MexaHnuku. [locTynaTenbHoe ABwkeHue. KuHemaTnyeckme  BENUYMHBI,
XapaKTepusyoLmne aTo ABUXKEHME.
3. Obpyy macconm 2 kr katutca 6e3 CKOMbXEHUS MO TOPM3OHTANBbHOW MIIOCKOCTU CO CKOpPOCTbl 4 M/C.
OnpegenuTb KUHETUYECKYIO 3HEepruo obpyya.

Bunet Ne 2
1. MomeHTa umnynbca. 3akoHbl UBMEHEHNS U COXPaHEHUss MOMEHTa umMmnyrnbca. MNpumepsi.
2. Knaccudmkauns ABUXEHUIA B 3aBUCUMOCTH OT TaHreHUnanbHOro 1 HOpMarbHOIO YCKOPEHWI.
3. Akopb anekTpoasuratensd, umetowmn yactoty 50 o6/c, nocne BbIKMYEHUS Toka, caenas 628 o6opoTos,
ocTtaHoBuncs. OnpegennTb YrinoBoe YyCKOPEHME AKOPS.

Bunet Ne 3
1. KnHeTnyeckasn aHeprus BpaliatoLlerocs Tena. lNMonHas KuHeTudeckasi aHeprus.
2. KpuBonuHeliHoe aBwxeHne. HopmanbHoe, TaHreHuuansHoe 1 NofHoe YCKOPEHWS.
3. CHapsg, neteBwuit co ckopocTbto 300 M/c, pasopBancsa Ha [ABa ockonka. lMocne B3pbiBa OonbLUWIA
ockonok wmmen ckopoctb 400 m/c, meHbwmn 100 m/c. HanpaBneHve OBWXEHNS OCKOMKOB HE M3MEHUIIOCH.
OnpegenuTb OTHOLLEHME MacC OCKOJTKOB.

Tema: MonekynsipHas ¢ousuka n TepmoguHammKa

1. MonekynsapHoO-KUHETUYECKUA U TepMOAMHaAMWYEeCKUn MeTodbl uccrefoBaHus. OCHOBHbIE MOMNOXEHUs
MOJEKYNSPHO — KUHETUYECKON TEOPUMN.

2. MapameTpbl cocTosHUA rasa. MigeanbHbin ra3. [[asoBble npouecchl.

3. OnbITHbIe ra3oBble 3akoHbl: bovns — MapwuoTtta, em — Jlioccaka, Wapns, Knanewmpona, Asoragpo,
JanbToHa.

4. YpaBHeHue MeHgeneeBa — KnanempoHa gna 1 monsa rasa, npovsBOSfibHOM Macchl rasa. Pacyet
YHUBEpCarnbHOM ra3oBon NOCTOAHHOW.

5. OcHOBHOE ypaBHEHME MOMEKYNAPHO — KUHETUYECKON TEOPUN U CIeACTBUS U3 HErO.

6. Yucno creneHen csoboapl. 3akoH bonbumMaHa O paBHOMEPHOM pacnpeferieHn SHEPrMn No CTeneHsMm
cBoboabl. [NonHas knHeTuyeckast aHeprus 1 Monekyrnbl.

7. BHYTpeHHsis aHeprusa ngeansHoro rasa. lameHeHue BHyTpeHHEN aHepruu.
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8. OnemeHTapHas pabota rasa npu uaMeHeHunm ero obbema. [lonHass paboTa, ee rpaduyeckoe
n3obpaxeHue.
9. PaboTta rasa npu n3oTepmMmyeckoMm u msobapuyeckoM npoueccax. PUsnyeckmin CmbiCi YHUBEPCAITbHOM
ra3oBoW NOCTOSIHHOWN.
10. KonnmyecTBo TennoThl. YaenbHasa 1 MONsipHas TEMNIOEMKOCTU, CBA3b MEXAY HUMM.
11. PacyeT MOMSIpPHbIX TEMSIOEMKOCTEWN MpPX MOCTOSAHHOM OObEME U MOCTOSIHHOM AaBfeHuun. YpaBHeHue
Mawepa. KoacpduumeHT lNyaccoHa.
12. NepBoe Ha4Yano TepMoaANHaMMKA U ero NMpUMEHEHME K n3onpoLeccam.
13. Apuwabatmuyeckunm npouecc. 3akoH [lyaccoHa. [lpumeHeHne 1 Hayana TepMOOUHAMUKA K
aanabaTtmyeckomy npoueccy.
14. Kpyrosble npouecchl. Pabota n KM kpyrosoro npouecca.
15. Uwmkn KapHo. Pacuét KIA. Mytu nosbiweHns K.
16. TennoBble N XONOAMUIbHbIE MALUMHbI.
17. OHtponus. NameHeHne sHTponun. VIsmMeHeHne aHTponuu Anst pa3nmnyHbiX NPOLLEeCCoB.
18. BTopoe Hayano TepmMoavHaMUKu,

Mpumep 6unetoB

Bunet Ne 1

1. OnbITHbIE ra3oBble 3akoHbl: bonns — MapuoTTa, e — JTltoccaka, Wapns.
2. BHyTpeHHsAS aHeprusa ngeansHoro rasa. IameHeHne BHyTPEHHeN SHepruu.
3. OnpegennTb KOHLEHTpauui MOMekyn kucropoga, ecnu ero pasneHve 0,2 Mla, a cpegHas
KBagpaTtudHas ckopocTb monekyn 700 m/c..

Bunet Ne 2
1. BHTponus. N3ameHeHne 3HTpONMKU. VI3aMeHeHne SHTPONUKM Ansi pas3nmnyHbIX NPOLLECCOB.
2. OCHOBHbIE MOMOXEHMS1 MOMNEKYNSAPHO — KMHETUYECKON Teopuu. MNapamMmeTpbl cOCTOSAHMSA ra3a. MaeanbHbii
ras. [a3oBble NpoLecchl.
3. NgeanbHbii ra3 cosepllaeT uUukn KapHo. a3 nonyymn oT HarpeBaTensi KONM4ecTBO TennoTbl 5 KX 1
cosepLumn pabdoty 1,1 k[x. Onpegenutb KIMNA umkna.

Bunet Ne 3

1. PaboTa rasa npu n3otepMmMyeckomM n n3obapnyeckom npoweccax.
2. Apunabatumdeckunm npouecc. 3akoH [lyaccoHa. [lpumeHenve 1 Havyana TepMOAMHAMUKU K
agmabaTtnyeckomy npoleccy.
3. OnpegenuTb CpeaHIo KBagpaTUYHYH CKOPOCTb Monekyn rasa npu gasnexHuun 10 klla, ecnu nnoTHOCTb

3
rasza 0,2 kr/m”.

Tema: QneKTpUYeCTBO U MarHeTU3Mm

. AnekTpusaums Ten. dnekTpuyeckin 3apag. 3akoH coxpaHeHus 3apsaa.

. Bsanmopgewncteume 3apsgo. 3akoH KynoHa. OTHocUTENbHasA AnanekTpuyeckas NpoHMLAeMoCTb Cpeabl.
. AnekTpunyeckoe none. HanpsXeHHOCTb aNekTpu4eckoro nons. MNpuHUMn cynepnosmumu.

. MoTok Hanps»keHHOCTU anekTpudeckoro nons. Teopema Naycca.

. PaboTta npu nepemelleHumn 3apsifa B anekTpmdeckom none. MNoTeHunansHasa aHeprud. MNoTeHuunan.

. DKBUMOTEHUMNanNbHbIE NOBEPXHOCTU. HanpspKeHHOCTb Kak rpagneHT noTeHumnan.

. DNeKTpoeMKoCTb. KoHaeHcaTopbl. NeKTPOeMKOCTb NMOCKOro KoHAeHcaTopa.

. MapannenbHoe 1 nocnegoBaTenbHOEe COeANHEHNSI KOHOEHCATOPOB.

. DNEeKTPUYECKUIN TOK U ero XxapakTepucTUKU: curna Toka, NoTHOCTb ToKa.

0. ConpoTuBneHne nposoHuka. MapannensHoe u nocrnegoBaTensHoe coeAMHEHUS MPOBOAHNKOB.

. AnekTpoaBmxkyLlasi cuna. 3akoH Oma.

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

13. MarHuTHOe none, ero UCTOYHUKU U MHONKATOPHI.

14. XapakTepuCTUKM MarHUTHOIO MNOJSIsi: MarHUTHaA MHAYKUWS, HANpPshKEHHOCTb MArHUTHOTO NOJS.

15. 3akoH Amnepa. «[MpaBuno neeon pykn». Bsanmogencreme napannenbHbIX TOKOB (BbiBOA hOPMYyrbl).
16. [leicTBME MarHUTHOIO MOMS Ha ABWXYLLMICA 3apsad. Cuna JlopeHua. [ABMKeHME 3apsbkeHHbIX YacTuy, B
MarHUTHOM none.

17. OnbiTbl ®apages. ABneHne anekTpoMarHuTHon nHaykunn. 3akoH dapages. MNpasuno JleHua.

18. [lna- n napamarHeTuKu.

19. ®eppomarHeTukn n ux 0CoHEHHOCTN.

POoOO~NOOTr,WNE

=
=

Mpumep 6unetos
Bunet Ne 1
1. DNeKTpU4ecKnii TOK N ero XxapakTepUCTUKK: CUa ToKa, MNSIOTHOCTb TOKa.
2. [lenctBMe MarHUTHOroO Nons Ha ABwKywmica 3apsag. Cuna JlopeHua. [IBmkeHWe 3apshKeHHbIX YacTul, B
MarHuTHOM norne.
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3. Hantn Hanps»KEHHOCTb MarHUTHOrO NOMs B LEHTPEe KPYroBOro MpoOBOSIOYMHOrO BUTKa paguvycom 1 cm, no
KOTOpOMY TEYET ToK 1 A.

Bunet Ne 2
1. SnekTpuyeckoe none. Hanps)keHHOCTb anekTpuyeckoro nons. MNMpuHUun cynepnosnuun.
2. na- n napamarHeTuku.
3. [1ea 3apsga B BO3gyxe Ha pacCTosiHUM 11 cM B3aMMOAEWNCTBYIOT C TaKOM e CUIOW, Kak U B ckunuaape,
Haxogscb Ha pacctosHun 7,4 cMm. OnpegenuTb OTHOCUTENbHYIO AUINEKTPUYECKYHD MPOHMLLAaeMOCTb
ckunugapa.

Bunet Ne 3
1. 3kBMNOTEHUMAnNbHbIE NOBEPXHOCTU. HanpspkeHHOCTb Kak rpagueHT noTeHuunan.
2. Pabota n mowwHoCcTb ToKka. 3akoH [xoynsa — JleHua. MNpasuna Kupxroga.
3. OnekTpuyeckoe nomne co3gaeTcs NofnoXnTernbHbIM TOYEYHbIM 3apsaom. OnpegenuTe YNCNOBOE 3HaYEHNe
W HanpaBneHue rpagMeHTa noteHuuana aToro nons, ecnu Ha pacctosHun 10 cm OT 3apsga noTeHuman
paseH 100 B.

Tema: KonebaHusi n BOSHbI

1. FapmoHuyeckne konebaHus 1 nx xapakTepUCTUKN.

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

3. MpyXuUHHBIN, HPUBNYECKUIN N MaTEMATUYECKUI MASTHUKK, Nepuoabl UX konebaHun.

4, Btopon 3akoH HbloToHa ans konebatenbHoro nOswkeHusi. BosBpawatowasa cuna. KuHeTudeckas,
noTeHUMarnbHas W NosiHasi aHeprus KonebioLWencsa TOYKK. YpaBHEHUS U rpadouKm.

5. CnoxeHne rapMoOHNYecKnx konedaHun OgHOro HafnpaBreHUsa U OOMHAKOBOW YacToTbl. MeTof BEKTOPHbIX
anarpamm.

6. CnoxeHne B3anMHO NeprneHanKynsapHbIX konedaHuin. durypbl Jlnccaxy.

7. CBobogHble rapMmoHuyeckue konebaHusa B konebaTenbHOM KOHType. AHanorusa mexagy napameTpamu ans
MEeXaHNYECKMX N 3NIEKTPOMAarHUTHbIX KonebaHui.

8. CBoboaHble He3aTyxawLlme mexaHmyeckme konebaHus (onpegenenune, anddepeHumansHoe ypaBHEHNe,
€ro peLueHune n rpaduk).

9. CsobogHble HesaTyxalolme 3NeKTpoMarHutHole konebaHuna (onpegenexHve, auddepeHumansHoe
ypaBHEHUe, ero pelieHme u rpaduk).

10. CBobGoaHble 3aTyxarolme mexaHnyeckme konebaHusa (onpepenenve, addepeHumansHoe ypaBHEHNE,
ero pelleHue n rpacuk). NMapameTpbl 3aTyxaroLwmx konebaHuin.

11. CBobogHble 3aTyxawlimMe SnekTpoMarHuTHble konebaHnus (onpegenenuwe, AuddepeHumnansHoe
ypaBHeHue, ero pelueHue u rpaduk).

12. BbIHyXOeHHble MexaHudeckue konebaHusi (onpepenenuve, auddepeHumanbHoOe YypaBHEHWE, €ro
peLueHue n rpaduk). PesoHaHc.

13. BblHyXO€eHHbIe aneKkTpoMarHuTHele konebaHusa (onpegenexHuve, gudpdepeHumnansHoe ypaBHEHUE, ero
peLueHne u rpaduik).

14. Ynpyrue BonHbl. OCHOBHbIE NOHATUS.

15. Xapakrep1CcTukM ynpyrnx BosiH (CKOPOCTb, AMNMHA BOSHbI, UHTEHCMBHOCTB).

16. YpaBHeHue n rpacuk ynpyron BOsHbI.

17. UnTepdepeHumns ynpyrux BomH. Ycnosme MakcMuMyma u MuHuMyma. dundpakums BonH.

18. OnekTpomarHuMTHble BOMHbI. YpaBHeHMst U rpadumk. CKopoCTb pacnpoCTpaHEHUs] 3NEKTPOMAarHUTHbIX
BOJSTH B BELLECTBE.

19. BHeprust anekTpoMarHUTHOM BOrHbI. LLikana anekTpoMarHUTHbIX BOJH.

Mpumep 6unetos

Bunet Ne 1
1. CmeLLeHne, CKOPOCTb, YCKOPEHME KONeOboLWencs TOUKA. YpaBHEHUS 1 rpacdouku.
2. IHTepdepeHuns ynpyrnx BonH. Ycrnosme MmakcuMyma u MuHuMyma. ndpakumnsa BosH.
3. Touka coBepLLaeT rapMoHMYeckme konebaHusa ¢ nepmogom 6 ¢ 1 HavarnbHOW has3oi, PpaBHON HyIHO.
OnpepgenuTb, 3a kakoe BpeMs, cuMTas OT Hayana ABWXKEeHUS, ToYka CMEeCTUNach OT NOJIOXKEHUSA paBHOBECHS
Ha NONOBUHY aMMAUTYAbI.

Bunet Ne 2
1. CBobogHble He3aTyxaloLwme MexaHudeckne konebanusa (onpegenexve, guddepeHumansHoe ypaBHeHME,
€ro pelueHue u rpaduk).
2. DHeprus anekTpomMarHUTHOM BOMHbI. LLikana anekTpoMarHUTHbIX BOSH.
3. MaTepuanbHas Touka coBepLlaeT rapMOHMYEecKne kornebaHus ¢ amnnuTygon 4 cmM u nepuogom 2 c.
Hanuwwnte ypaBHeHne ABUXEHUS TOYKKN, ECNN €€ OBMXKEHNE HAaYNHAETCS U3 NOSNOXEHUS 2 CM.

Bunet Ne 3
1. CnoxeHune B3aMHO NepnenauKkynsapHbix konebaHun. durypsl Jlnccaxy.
2. BbIHyxgeHHble MexaHn4veckue konebaHus (onpegeneHve, guddepeHumanbHoe ypaBHEHNE, Er0 peLleHne
n rpaduk). Pe3oHaHc.
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3. OpHopogHbli auck paguycom 20 cm konebnetca OKOMO TrOpU3OHTaNbHOW OCK, MNpoxoAsllen Ha
paccTtosiHun 15 cm oT ueHTpa ancka. OnpegenuTe nepmoa KonebaHui gncka OTHOCUTENBHO 3TOM OCW.

Tema: OnTUKa

. 3aKoHbI reomeTpuyeckon onTuku. NonHoe oTpaxeHue.

. JInH3bl. OcHoBHbIE NOHATUSA. [MocTpoeHne n3obpaxkeHnin. Dopmyrna TOHKOW NUH3bI. YBENNYEeHUe NNH3bI.

. KopnyckynsapHo-BonHoBas npupoga ceeTa.

. MHTepdepeHuns cBeTa n metoabl e€ HabnogeHus. YCnoBns MakcuMmyma v MUHUMYMa.

. Audppakuymsa ceeta. MNpuHumn MNonreHca-dpeHens.

. Paspewatowas cnocobHocTb onTuyecknx npubopos. Npegen pa3peLueHns ans onTMY4eckoro MMKpockona.
. Andppakumsa ceeta Ha ANPaKLMOHHON peLleTKe.

. EcTecTBeHHbIN 1 Nonspmn3oBaHHbIi cBeT. 3akoH Mantoca.

. Monapusauna ceeTa npu OTpaxXeHUM 1 NpenoMneHnn Ha rpaHule Asyx cped. 3akoH bptroctepa.

10. OnTnyeckn akTuBHbIE BellecTBa. MonspumeTtpus.

11. Ancnepcus ceeta. lNornoweHne ceeta.

12. Tennosoe n3nyyeHne 1 ero xapakTepuCcTUKM.

13. ABcontoTHO YépHoe Teno. 3akoH Kupxroda.

14. pacuk pacnpepeneHns 3Heprum B CNEKTpe WK3rnyyYeHus abconioTHO 4YepHoro Tena. 3akoHbl BuHa,
CredaHa-bonbumaHa.

15. KBaHTOBbIV XapakTep uanyveHus. dopmyna lNnaHka.

16. PoToadhdekT. 3akoHbl BHELUHEro poToadcpekTa. YpaBHeHNe MHLLTENHA.

17. DHeprusi, Macca n nmnynbc poToHa.

O©CoO~NOODWN-=-

Mpumep 6unetos

Bunet Ne 1
1. NIuH3bl. OCHOBHbIE NOHATUSA. MNocTpoeHne n3obpaxeHuin. Popmyna TOHKOW MUH3bI. YBENUYEHUE NNH3bI.
2. Oudppakumsa ceeta. MpuHumn lMNonreHca-PpeHens.
3. ®okycHoe paccTosHMe cobupatowen nuMH3bl B Bo3gyxe paBHo 10 cm. Onpegenutb, YeMy OHO PaBHO B
XMAKOCTW, NokasaTenb npenomneHus kotopon paseH 1,33. NokasaTtenb npenomneHns maTepuana fvH3bl
1,5.

Bunet Ne 2
1. Ondpakums ceeTa Ha AU pPaKkLMOHHON peLleTke.
2. Tennosoe n3nyyYeHne 1 ero XxapakTePUCTUKN.
3. MoHoxpomaTuyeckun ceeT AnuHom BonHbl 600 HM NpoxoauT Yepes AUGPaKLMOHHYHO PELLETKY C
nepuogom 2 Mkm. Onpegenvts HanbonbLWMN NOPAAOK AUGPaKLUMOHHOIO CnekTpa.

Bunet Ne 3
1. MNonsapun3aumsa ceseTa Npu OTPaXKeHUU 1 NPenoMIeHny Ha rpaHuue AByx cped. 3akoH bproctepa.
2. KBaHTOBbLIV XxapakTep nsnyyerus. dopmyna Nnaxka.
3. Hangute TonwuHy KBapueBOW MMNacTMHKW, NMOBOpayvBaloLen NrocKoCTb Monspusauun ceeTa Ha 180°,
ecnv yaenbHoe BpalleHue kBapua 572 paa/m.

LUKANA U KPUTEPUMN OLUEHNBAHUA
OTBETOB Ha BONMPOCHI Py6eXXHOro KOHTpons

PesynbTaTbl KONMOKBMYMa ONpPeensitoT OLEHKaMW «OTIUYHO», «XOPOLLUO», «YOOBIETBOPUTENLHOY,
«HEY[0BNETBOPUTENBHOY.

OueHKy «omsu4YHO» BbICTaBMAT 00yyarlowemy, rmyboko U MPOYHO OCBOUBLUEMY TEOPETUYECKUN U
npakTU4ecKkUn MaTepuan pasgena AMCLUMINHBI.

OueHky «xopolwox» 3acnyxuBaeT obyyaroLwmiics, TBEPAO 3HAOLWUIA NporpaMMHbI MaTepuan paszena
OVCLUMMMWHBI, YMewLWuiA pelwaTth 3adadsM, HO B OTBETAaxX Ha MOCTaBfIEHHbIE BOMPOCHI O6y4varoLwmmcs
AonyLeHbl HETOYHOCTW.

OueHky «ydosnemeopumeribHO» NornyvaeT oOy4valoLMINCs, KOTOPbIA WMMEET 3HaHWS OCHOBHOIO
mMaTtepuana, Ho He YCBOWM ero AeTanu, UCMbITbIBAaeT 3aTPYOHEHNS NMPU PELLEeHUN NpaKTUYECKUx 3agau.

OueHka «Hey008/1€m8OpPUMEIbHO» TOBOPUT O TOM, YTO ODYYalOLLMIACA HE 3HAET 3HAYMTENbHON YacTu
mMaTepuana, 4OMyCKaeT CYLLEeCTBEHHbIE OLUMGKM B OTBETAX, HE MOXET pPeLUnUTb MpakTUYecKkue 3afjauun unu
peluaeT ux ¢ 3aTpyaAHEHVSMN.

3.1.5 CpeactBa AnA npoBeAeHUs NPOMEXYTOYHOM aTTecTaumm

BOMNPOCHI
ANA NPOMEXYTOYHOWN aTTecTauumn No nToram M3yvyeHus AMCLMUNINHDLI
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17.
18.
19.

20.
21.

22.
23.
24,
25.
26.

27.
28.
29.
30.
31.

32.

33.
34.
35.

36.
37.
38.
39.

40.
41.
42.
43.
44,
45.
46.
47.

48.
49.

lMocTynatenbHOe ABWXEHME, BEMNNYMHBI €ro XapakTepusyloLme: NpoMexXyTok BpeMeHu, NyTb, CKOPOCTb
N yCKOpeHue.

OCHOBHble ypaBHEHUSI KMHEMAaTUKM MOCTynaTenbHOro ABWXEHUS. PaBHOMEpHOe U paBHOMEepeMeHHoe
OBWKeHMe.

BpalwaTtenbHoe OBWXeHWe, BenUYMHbI ero XapakTepusyrolimMe: YrrioBOW NyTb, YrroBas CKOPOCTb,
yrnoBoOe yCKOpeHue, Nepuoa 1 yacTtoTa.

OCHOBHble ypaBHEHUSA KMHEMAaTUKW BpallaTenbHOro ABwXeHusi. PaBHOMepHOe M paBHONepeMeHHoe
BpaLLeHue.

CBA3b MeXay NMHENHbIMU 1 YTNOBbIMY KUHETUYECKUMUW BENUYMHAMM.

3akoHbl HbtoToHa. Cuna, macca v NAOTHOCTb, UX PU3NYECKUIN CMbICH.

Mmnynbc. 3akoH n3amMeHeHus n coxpaHeHuns nMmnynsca. lNpumepsi.

Pa6ota 1 mowHocTb. KM mexaHnamos.

MexaHuyeckasi aHeprus. KuHetuyeckas un noteHumansHas aHeprus. 3akoH COXpaHEHMWs SHEPTUn.
MomeHT cunebl. [1neyo cunel. YCnoBusa paBHOBECUSA TEN NMELLNX OCb BpaLLEHUS.

MOMEHT nHepuuu, ero pusndeckuii cmbicr. MOMEHT nHepumMu TOYKM U TBEPAOro Tena.

MoMmeHT nHepuumn gucka, obpyda, wapa. Teopema LUterHepa.

OcHOBHOE ypaBHeHMEe ANHaMUKN BpalLaTenbHOro OBMXXEHUS.

MoMeHT nmnyrnbca. 3akoH N3MEHEHMWS N COXPaHEHNS1 MOMEHTA UMMyIbCa.

KuHeTnyeckasa aHeprus BpallatensHoro tena. llonHas kuHeTnyeckasa aHeprusi ABUKEHUS.

OCHOBHble MOMOXEHUST MONEKYMNSAPHO-KMHETUYECKOW Teopun. VgeanbHbll ra3, napameTpbl ero
COCTOSIHUSA.

"apmoHnyeckme konebanus. MNMpyXMHHBIN, MaTeMaTUYeckni u PrU3nvecknii MasTHUKN.

MexaHnyeckue BOMHbI B YNpyrnx cpegax.

OCHOBHOE YypaBHEHWE MOIEKYNAPHO-KMHETUYECKON Teopun. CpefgHsas KMHeTUYeckass 3Heprus
nocTynaTensHOro ABWXeHUss MONeKynbl naearnbHOro rasa.

CpepHsas kBagpaTuyHas ckopocTb. PacnpegeneHne Makceenna.

YpaBHeHne MeHaeneeBa-KnanenpoHa. YHuBepcanbHasi rasoBasi NocTosiHHasi. OnbiTHble rasoBble
3aKOHbI.

Yucrno cteneHen ceoboabl. PacnpegeneHne aHeprum no Yicny crteneHen ceoboasbi.

BHyTpeHHAs aHeprus ogHoro Morns 1 nobon macchkl rasa. IameHeHne BHyTPEHHEN aHepruu.

PaboTa rasa npwu pacwwmpeHun. I'padudeckoe nsobpaxkeHne paboThbl.

KonuyectBo TennoTbl. YaenbHas U1 MOMsipHas TEMSOEMKOCTHU, CBA3b MeXAY HUMM.

TennoemKkocTn ra3oB nNpu NOCTOSHHOM obbeme W gasneHuun. YpasHeHne Mawnepa. Pusmyeckuin cmbicn
yHMBepcarbHOW ra3oBon MOCTOAHHOWN.

lMepBoe Hayano TepmMoguHaAMUKN, €ro NPUMEHEHNE K M30MpOoLIECCaM.

KpyroBble npouecckl. PaboTa kpyrosoro npouecca, K

Linkn KapHo. KMNO yukna, Nyt ero noBblWeHUS.

OnekTpuyeckuin 3apag. Bsaumoaenicteue 3apsiaoB, 3akoH KynoHa.

OrnekTpuyeckoe none. XapakTepUCTUKM 3MNEKTPUYECKOro MOMs: HanpskeHHOCTb U MoTeHuwnan, CBA3b
MeXay HUMMN.

[MoToKk BekTopa Hamnps>KeHHOCTU anekTpuyeckoro nons. Teopema OcTporpagckoro-faycca u ee
NPUMEHEHNE K OMpeaeneHno HanpsPKEHHOCTM PaBHOMEPHO 3apshKEHHOM HWUTWU, MIOCKOCTU, OBYX
NIOCKOCTEN.

OnekTpoeMkocTb. KoHaeHcaTopbl. QHEPrus SMNeKTPUYECcKoro nons.

OneKTpUYECKU TOK, ero XapakTePUCTUKN: Cua 1 NAIOTHOCTb TOKa.

3akoH Oma ang yvacTtka uenun. ConpoTnBrneHme NnpoBOAHMKOB. [locnegoBaTenbHOE 1M napansenbHoe
coeInHeHne COnpoTUBIIEHUN.

3akoH OMa aAng 3aMKHYTOM Lienun. SNeKTPoaBMXKYLLLAs cnuna MCTOYHUKA TokKa.

PaboTa n mowHocTb Toka. 3akoH [xoyns-JleHua.

3akoHbl Kupxroda.

MarHuTHoe none. XapakTepuUcTUKU MarHUTHOrO Mons: HanpsXXeHHOCTb MarHUTHOro Mons, MarHUTHasi
WHAOYKUMWSA, MarHUTHBIN NOTOK, MOTOKOCLIENNeHne.

[lencTBME MarHMTHOroO Monsi Ha ABwxkywuncs 3apsg. Cuna JlopeHua.

[encteBrne MarHMTHOro NONSA Ha NPOBOAHMK ¢ TokoM. Cuna Amnepa.

ABneHne aNeKTpoOMarHMTHOM NHAYKUMN. BaaMmonHaykums.

NHOyKTMBHOCTL. BrxpeBbie TOKU. SHEPrus MarHUTHOro Nors.

[MepeMeHHbIN INeKTPUYECKNn TOK. TUMbl CONPOTUBMEHUI B LleNaxX NepeMeHHOro Toka.

3aKoHbI OTpaXKeHWs 1 NPeNoMIeHns CBeTa.

JInH3bl. [MocTpoeHue nsobpaxeHus B NUMH3ax. YBenumyeHue ontTnyeckux npubopos.

BonHoBble cBoncTBa cBeTa: MHTepdepeHums n andpakuma. QudpakuynoHHas peweTtka. Nonspusaums
ceeTa

3aKoHbI TENMOBOro N3MNy4YeHus

CTtpoeHune aToma 1 aTOMHOro saapa.
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50. PagvoakTnBHOCTb. Buabl pagnoakTBHOIO U3ny4YyeHus. 3akoH paamMoakTUBHOIO pacnaga.

NNAHOBAA NMPOLELOYPA
npoBegeHus 3a4yeTa

6.1 HopmaTtuBHas 6a3a npoBegeHus

npOMe)KYTO"IHOﬁ aTrTectTauumum OGy‘-IaI-OI.IJMXCiI no pe3ynbTaTaMm n3dyvyeHnda aUCUUNIIUHDbI:

1) penictByowee «llonoxeHne o0 TeKylleM KOHTPONe YCNeBaeMoCTW, MNPOMEXYTOYHOM aTTecTaumm
obyvaromxcss no nporpammam Bbicliero obpasoBaHus (6akanaBpwuart, cneuuanuTeT, marucrTpartypa) wu
cpegHero npodeccnoHansHoro obpasosanusa B Pr60OY BO Omckuin FTAY»

6.2. OCHOBHbIe XapaKTepPUCTUKU

npome)KyTquoﬁ aTrectauumum oquarou.wlxc;l no nToram n3y4v4eHunsa guCcUumnninHbI

Uenb
NPOMEXYTOYHOM aTTecTauum -

YyCTaHOBMEHWE YPOBHS AOCTUXEHMUS KaXabiM obydatoLmmes Lenem
0byyeHusa No gaHHON AUCLMNIIMHE, U3NOXEHHBIX B N.2.2 HAaCTOSALLEN
nporpamMmmbl

dopma
NPOMEXKYTOYHOW aTTecTauum -

OdnddepeHumpoBaHHbIn 3a4eT

MecTo 3Kk3ameHa

B rpacmke y4ye6HOro npouecca:

1) noAroToBKa K 3K3aMeHy 1 cAaya dKk3aMeHa OCyLLecTBMAseTcH 3a
CYET y4yebHOro BpemeHmn (TpyaoEéMKOCTH), OTBEAEHHOIO Ha
3K3aMEeHaLMOHHYI0 CeCCuio Ans 00y4atoLMXCs, CPOKM KOTOPOW
yCTaHaBMNMBalTCH NPMKa30OM N0 YHUBEPCUTETY

2) naTa, BpeMsSl U MECTO NpOoBeAeHUs1 3K3aMeHa onpeaenseTcs
rpacdukoM caaym 3K3ameHoB, YTBEPXKAaeMbIM AeKaHOM
BbiMyckatLlero gakynsteTta

®Popma aud. 3avera -

YCMHbIU

Mpoueaypa npoBegeHus gud.
3ayeTa -

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

MeToaounyeckue maTepuanbil,
onpeaensowme npoueaypbl
OLleHMBaHUS 3HaHUN, YMEHUN,
HaBbIKOB:

npeacTaBneHbl B OHAE OLEHOYHbIX CPEACTB MO AMCLUMITUHE
(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 QUCLIMNNUHBI
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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