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1. OCHOBAHMA ANA BBEAEHWA YYEBEHOW OAUCLUUNNUHDI, EE CTATYC
1.1. OcHOBaHusA ANA BBeAEHUSA OUCLUNSINHBLI B y4eOHbIN NnaH:

— ®epepanbHbIi rocygapcTBeHHbIM obpasoBaTenbHbIN CTaHAApPT Bbicllero obpasoBaHusa — 6a-
KanaspuaT no HanpasneHuto nogrotoBkn 35.03.01 JlecHoe geno, yTBepXAEHHbIM NpukasoM MuHucTep-
cTBa obpa3oBaHus N Hayku oT 26 niong 2017 r. Ne 706;

- OCHOBHas npodyeccuoHanbHas obpasoBaTternbHas nporpamma noarotoskn 6akanaspa no Ha-
npaeneHunto 35.03.01 JlecHoe aeno, HanpaBneHHOCTb (Mpodunb) JlecHoe X03ANCTBO.

1.2. Ctatyc AMCLUMNNUHBbI B Y4eOHOM nnaHe:

— OTHocuTCA K 0b6s3aTenbHom Yactm 6noka 1 «ducuunnunel (mogynu)» ONMOIrT.
- ABNAETCHA ANCUUNINHON 065a3aTenbHOM AN N3y4yeHus.

1.3. B pabouyto nporpamMmy AMCUMMNUHLI B YCTAHOBMEHHOM MNOPSAKE MOryT OblTb BHECEHBI
M3MEHEHUS] W [OMOJSIHEHUSl, OCYLLECTBNSIEMble B paMKaxX MJIaHOBOTO EXEerogHoro M CUTYaTMBHOIO
COBEpLUEHCTBOBAHUS!, KOTOpPble OTpaxatoTcs B M. 9 paGoyeit nporpammbl.

2. UENEBASA HAMPABJNIEHHOCTb U NNAHUPYEMbBIE PE3YJIbTATbl OBYYEHUA MO
ANCLUNITNHE.
JIOTMYECKUE U COOEPXATENbHO-METOOANYECKUE B3AUMOCBA3U ANCLUMITUHDbI
C APYrmuMmun guCcumninMHAMM N NPAKTUKAMU B COCTABE OIl

2.1. Mpouecc M3yyeHnss AUCLMNIUHBI B LIENOM HanpasneH Ha MOAroToBky obydaroierocs k
NPOEKTHOW, opraHn3aLMoHHO-yNpaBieH4YeCKON, NPON3BOACTBEHHO-TEXHONIOIMYECKON BMaaM OesTenbHOo-
CTU; K PELUEeHN0 UM MpodrecCcnoHanbHbIX 3adad, NpeaycMOTPEeHHbIX dedeparnbHbiM rocyaapCTBEHHbIM
obpasoBaTtenbHbIM CTaHA4apToM Bbiclwero obpasoBaHua (PFrOC BO) no HanpaeneHuio NogrotoBkM, a
Tarke Ol BO yHuMBepcuteTa, B pamkax KOTOpPOW NpenoaaéTtcs AaHHas aUCLMNIIMHa.

Uenb aucumnnuHbl: yrnybneHve MMerLWmMxXcs NpeacTaBneHnii U Nony4yeHne HOBbIX 3HAHUA U yMe-
HUM B 06nacTn OuU3nKn, dopMMpPOBaHUE Y 0DYYaIOLLIMXCA NOMMYECKOro, €CTECTBEHHOHAYYHOrO MbILLNIEHUS,
npuobpeTeHne 1 pasBUTME HaBbIKOB NabopaTopHOro IKCNEPUMEHTAa, CMOCODCTBYIOLLNX PELLIEHUIO YaCTHbIX
npobnem hrsmkmn B npoLiecce ganbHenLero npodeccnoHanbHoOro 0bydeHns, a Takke Ans peLleHnst HaydHbIX
1 NPOVN3BOACTBEHHbIX 33434 B 6yayLien npodeccuoHansHOM AeATENbHOCTH.

2.2. MepeyveHb KOMNETEHLUI C yKa3aHUEM 3TanoB Ux popMUpoBaHusA B pesynbTaTte
OCBOEHUA y4eOHOWN ANCLMNIINHDI:

B pesynbTate OCBOEHMSi AMCLMMNIMHBLI oOyyalowuiica OomkeH obnagaTtb creaylowmyMm
KOMMeTEeHLMAMM:

KomneTteHuun, .
Kog n Hanme- KoMnoHeHTbI KoMNeTeHUUN,
B (hpopMUpoBaHMn KOTO- o
- HOBaHWe WH- dopmMupyeMble B paMmKax JaHHOW ANCUUNINHDI
pbiX 3a4eACTBOBaHa o
Aavkartopa (kak oxungaemblin pesynbTaT ee OCBOEHUS)
AucuMninHa .
LOOCTUXKEeHUN
3HaTb U NOHK- ymeTb Aenatb BNageTb HaBblkaMu
Koq HauMeHoBaHue KOMMeTeHuUn .
MaTb (gencrtBoBaTb) (MMeTb HaBbIKK)
1 2 3 4
O6wenpodeccnoHanbHble KOMMNETEHLUN
CnocobeH pe- | WO-1onk1: WC- | pmnsnyeckne Ha Ka4eCTBEHHOM | npoBefeHns uan-
wartb TMNOBbIE | MOMb3YEeT  OC- | BENIMYMHDBI, Ka- | U KONNYECTBEH- | YECKOro akcnepu-
3ajaun  npodec- | HOBHbIE 3aKOHbI | YECTBEHHO U | HOM YPOBHE | MEHTA B COOTBETCT-
CWOHanbLHOM [es- | eCTeCTBEHHO- KONUYecTBeH- NMPUMEHSITb 3aKO- | BUM C COBPEMEHHbLIM
TENbHOCTU Ha OC- | HAYYHbIX AUC- | HO ONUCLI- | Hbl (PM3UKN ONs | ypOBHEM  pa3BUTUS
HOBE 3HaHWW OC- | UUNMVH ans | sawwue gasne- | onucaHua u npo- | HTTI.
HOBHbIX 3aKOHOB | peLueHus HMUS Mpupoapbl, | THO3MPOBAHUS
OMK-1 | MaTemaTn4ecknx, | CTaHAapTHbIX NX CBA3b. nosegeHus  u-
€CTECTBEHHOHa- 3agad B obnac- 31YECKMX npo-
YYHbIX W oBLle- | T NEeCHOro Xxo- LLeCCOB N CUCTEM,
npodeccnoHansb- | 3ancCTBa. NPOUCXOOSALLINX B
HbIX AUCUMMINH C noyese, pacTeHu-
npuMeHeHnem AX U NPOOYKLMN.
MHOPMaLIMOHHO-
KOMMYHMKaLMOH-
HbIX TEXHOMNOTUN.




NO-20mk1:
npuMeHsieT
MHOopMaLn-
OHHO-
KOMMYHMKaLK-
OHHble  TEXHO-
normm B petle-
HUM  TUMOBBLIX
3agady B obnac-
TN NECHOro Xo-
391CTBA.

OCHOBHbIE MpPO-
rpaMMHble
npoaykTel, Mo-
mMorawouwme o6-
pabaTtbiBaTb
3KCnepnMeH-
TanbHble [AaH-
Hble, CTPOUTb
rpacukn, Mo-
AenvpoBatb
dusnyeckue
npouecchl n
SIBMNEHUs, npo-
ucxogdwime B
noyese, pacrte-
HUSX W Mpo-
OyKUMW.

NPUMEHSTb BO3-
MOXHOCTU  KOM-
MbOTEPHBIX MpPO-
rpamm pgnst ob6-
paboTkMn K aHa-
nnsa JaHHbIX,
rnony4yaemblx B
pesynbTate  UC-
cnegoBaHui

npoLeccos, Mpo-
ncxoasLmx B
rnoyBe, pacTeHu-
AX U NPOOYKLNN.

NPUMEHEHUSI  KOM-
NbIOTEPHbIX npo-
rramm ansa obpa-
60TKM, aHanu3a u
NHTepnpeTaumm
OaHHbIX, nonyyae-
MbIX B pesyrbTate
nccnegoBaHuMi Npo-
LueccoB,  MPOUCXO-
OsWwmMx B Nouse,
pacTeHnsix Wu npo-
AYKUUN.




2.3. OnucaHme nokasartenemu, KputepueB U LWLKan oueHnBaHUA U 3tanoB (*)OpMVIpOBaHMH KOMnNeTeHUui B paMKax AnCUunUnIINHbI

YPOBHU CHOPMUPOBAHHOCTU KOMMETEHLMIN

KOMMeTeHUunsa He

cchopMmpoBaHa MWHUMaInbHbIN cpeaHui BbICOKUI
OueHK/ cchopMMPOBAHHOCTN KOMNETEHLMIN
2 3 4 5
OueHKka «He 3a- OueHKa «3a4meHo, OueHKa «3a4meHo, OueHKa «3a4meHo,
4meHo» ydoenemeopumeris- Xopowo» OMIUYHO»
HO»
Kon vhau- MoKagarens oue- Xapakrepuctunka chopMMpPOBAHHOCTH KOMNETEHLMN F—
WHaeke n HassaHne katopa Acc- | Mhankato- HUBaHWS — 3HAHUS Komnererus & CihopmyposanHocT, CebopmmpoBar- Cebopmuposa- CTBa KOHTpONSA
TVOKEHMIA pbl KOMMe- ) MOSIHON Mepe He KOMMEeTEeHLMN CooT- HOCTb KOMMETEHUMW | HOCTb KOMMETEHLMN
KOMNeTeHLm KOMMNETEeH- TeHLMN YMEHMA, HaBbIKN chopmmupoBaHa. BETCTBYET MUHU- B LIENOM COOTBET- MOMHOCTbIO cooT- | POPMUPOBaHNA
L (Bnagexws) WmetoLmxcst 3Ha- MarbHbIM Tpebosa- cTByeT TpeBoBaHu- BeTcTBYyeT Tpe6o- komneTeHLun
HUWA, YMEHWUI N Ha- HusaM. Mimetowmxcs am. Mmetowmxcsa BaHUSM. VimetoLmx-
BbIKOB HEOCTaTo4- | 3HaHWW, YMEHUN, Ha- 3HaHUN, yMEHUN, CSl 3HaHWN, YMEHUN,
HO ANl peLleHnst BbIKOB B LIefIoM [j0C- HaBbIKOB ¥ MOTMBa- | HaBbIKOB U MOTVBa-
NpaKkTUYeCKnx TaTOYHO ANS peLue- UMM B Llenom AocTa- | Luvu B MOSHOW Mepe
(npodheccuoHanb- HUSA NPaKTUYECKUX TOYHO ANS peLleHns [0CTaToO4YHO ANs
HbIX) 3agay (npodpeccunonans- CTaHOapTHbIX Mpak- peLUeHmnst CROXHbIX
HbIX) 3aga4 Tnyeckux (npodpec- NPakTU4EeCKNX
CUOHanbHbIX) 3agay (npodeccuoHans-
HbIX) 3agad
Kputepum oueHmBaHmns
OlK-1 CnocobeH pe- MAO-Lomnk-1 MonHoTa dun3n4ecknx Benu- He 3HaeT ¢u3nye- | MNMoBepxHOCTHO opu- | 3HaeT OCHOBHble | YBEpPEeHHO  OpueH-
waTtb TUNOBbIE 3aAauu 3HaHUI YMH, KAYECTBEHHO CKVEe BEMUYMHBI, Ka- | eHTUpyeTCs BO MHO- | (bM3uyeckve Benu- | TUpyeTcsi BO MHO-
npodpeccroHanbHo N KONN4eCTBEHHO YeCTBEHHO W KOMW- | XecTBe (PU3NYECKUX | YMHBI, KaYeCTBEHHO | XecTBe PM3NYEecKux
AesTenbHOCTU Ha OCHO- OMUCBIBAIOLLMX SIB- | YECTBEHHO OMUCbl- | BEMIMYMH, KayeCTBEH- | U KONMUYECTBEHHO | BENWYMH,  KayecT-
BE 3HaHWA OCHOBHbIX NEeHUst NpUpoabl, UX | BalolMe  SIBMEHWUSI | HO U KONMMYECTBEHHO | OMUCHLIBAKOLLME $IB- | BEHHO W KOMUYECT-
3aKOHOB ~MaTemaTtuye- CBA3b. npupoabl, UX CBA3b. | OMNWUCLIBAIOLIMX SBME- | NEHWs NpUMpoabl, WX | BEHHO  OMWCbIBato-
CKMX, eCTeCTBEHHOHa- HWS  npupogbl, WX | CBSA3b. WMX ABMEeHUs npu- | 3ayeT c oueH-
Y4HbIX 1 obenpodec- CBSA3b. poAibl, UX CBSA3b. KOW, OTYeT no
CUOHanbHbIX  Aucumn- Hanunuve Ha KayecTBEHHOM U | He ymeeT npume- | MpumMeHsieT nuwb Ha | Ha  kavecTBeHHOM | YBepeHHO wcnonb- | NabopaTopHom
NMMH C  NpUMEHEeHVeM YyMEHUN KONM4eCTBEHHOM HATb 3aKOHbl (PU3N- | KAYECTBEHHOM YpOB- | YPOBHE NpUMEHSIET | 3yeT Ha kayecTBeH- | paboTe, TecTn-
WHPOPMaLMOHHO- YPOBHE NPUMEHSATL | KM ANS ONUCAHUSI U | HE HEKOTOpble 3aKo- | 3aKOHbl (PU3UKWM ANS | HOM W KOMUYECT- | POBaHUE, KOH-
KOMMYHMKaLMOHHbIX 3aKOHbI PU3NKK NMpOrHO31poBaHus Hbl PU3NKM ANS OMKU- | ONWUCaHWA U NPOTHO- | BEHHOM YPOBHE 3a- | CMeKT, UHAMBU-
TexHonorumn AN onucaHnsa n nosefeHns  u3n- | caHUs U NPOTrHO3MPO- | 3MPOBaHWA noBefe- | KOHbl usnkM ans nAyanbHoe 3a-
NPOrHo3npoBaHusi YeCcKUX NPoLEeCCoB U | BaHWs noBefeHus | Hus dU3NYECKNX | ONMCaHWSA U NPOTHO- AaHve, KOH-
nosefeHns uamn- cucTteM,  Npoucxo- | U3MYEeckux MpoLiec- | NpoLeccoB W CUC- | 3UPOBaHWSI MoBefe- TponbHas pa-
YecKuX MpoLeccoB | ASWMX B MOYBE, | COB M CUCTEM, NPO- | TEM, NPOUCXOAALMX | HUA pmanueckmux | 6oTa, utorosoe

N CUCTEM, MpoMC-
X0oOsALMX B NoYBe,
pacTeHusx 1 Npo-
OyKUMH.

pacTeHusix U Mpo-
AyKUMH.

UCXOOSAWMX B royse,
pacTeHusiX U Npogyk-
umm.

B MOYBE, PaCTEHUsIX
M npoaykuuv; Ha
KONMYECTBEHHOM

YpPOBHe onepupyet
NUWb C HEKOTOPbLIM
MHOXEeCTBOM (p13u-
YECKUX 3aKOHOB.

npoLEeccoB U cuc-
TEM, NMPOUCXOALLMX
B MOYBE, PacTEHUsIX
Y NpoayKLMH.

TecTupoBaHue.




Hannuve nposefenHusa du3n- | He Bnageet HaBsbl- | ViMeeT nosepxHocT- | Brnageet MWHW- | B nonHom ob6beme
HaBbIKOB YeCcKoro aKcnepu- Kamn MpoBeAeHVs | Hoe MpeacTaBneHne | ManbHbIMW  OCHOB- | BnageeT HaBblkaMu
(Bnapexune MeHTa B COOTBET- dm3nyeckoro  3KC- | O MeToAax U CpeacT- | HblMu HaBblkamn | Bblbopa Heobxoau-
OMbITOM) CTBUW C COBPEMEH- | NepumMeHTa. Bax nposefeHus cu- | Bblbopa Heobxoau- | moro  obopyaosa-
HbIM ypOBHEM pas- 3Myeckoro  akcnepu- | Moro  obopyaoBa- | HUA, MeTodOB U
Butusa HTTI. MeHTa. HUS, MeToAOB UM | CPeAcTB  npoBsefe-
cpeacts  nposefe- | HUA  PU3NYECKOTO
HUS  PU3NYECKOrO | 3KCnepuMeHTa B
aKcrnepumeHTa B | COOTBETCTBUW C CO-
COOTBETCTBUMN C CO- | BPEMEHHbLIM  YpOB-
BPEMEHHbIM  ypoB- | Hem pa3ssuTusa HTTI.
Hem passutung HTT1.
MA-20nk-1 MonHoTta OCHOBHbI€ Mpo- He 3HaeT ocHoBHble | MoBepxHOCTHO opu- | 3HaeT OCHOBHble | YBEPEHHO  OpueH-
3HaHWUN rpamMmmHbIe MPOAYK- | NMpOrpaMMHble MPO- | EHTUPYEeTCA BO MHO- | MPOrpaMMHble Mpo- | TMPyeTCcsa BO MHO-
Tbl, MOMoOratoLne AYKThI, riomorato- | XectBe  nporpaMm- | AyKTbl, romorato- | xectBe nporpamm-
obpabaTbiBaTh lwme obpabaTtbiBaTb | HbIX MPOAYKTOB, MO- | wwme obpabaTbiBaTb | HbIX NPOAYKTOB, MO-
3KCnepuMeHTanb- 3KCnepuMeHTanb- Morawwmx obpaba- | akcnepMMeHTarnb- MorawoLmx obpaba-
Hble AaHHble, Hble [aHHble, CTPO- | TbiBaTb JKCMEPWMEH- | Hble AaHHble, CTPO- | TbiBaTb akcnepw-
CTPOUTb rpadomkm, uTb rpadukn, MO- | TanbHble AaHHble, | UTb rpadukn, MO- | MeHTanbHble AaH-
mMoaenuposatb Aenuvposatb uU3M- | CTPOUTb rpacbukn, | genvpoBatb u3n- | Hble, CTpOUTb rpa-
dmsnueckre npo- Yyeckue npoueccbl U | modenuposaTtb W- | Yeckue npoueccbl U | VKM,  MOAENUPO-
LieccCbl U SABMEHUS, SABMEHUs,, MPOMUCXO- | 3MYecKMe MpoLecchl | SBMEHUs, Mpoucxo- | BaTb  u3nyeckme
npovicxoasiiue B AdWme B MNO4YBE, | M ABMEHMs, NPOUCXO- | AdWMe B MNo4YBe, | Mpoueccbl U sBrie-
noyBe, PacTeHUsx pacTeHusXx W npo- | AslWMe B NoYBe, pac- | pacTeHMsX W Npo- | HWSA, NpoucxoasLne
1 NPOAYKLMN. AyKumm. TEHVAX U NPOAYKUMK. | AyKUUW. B MOYBe, pacTeHUsAX
1 NPOAYKLUMW.
Hanunuve NpYMEHSTb BO3- He ymeeT npume- | YactnyHo npumensiet | MpumeHsieT BO3- | YBEpPEHHO npume- 3auer ¢ oueH-
yMeHuIn MOXXHOCTW KOMTMb- HATb BO3MOXHOCTWU | CTaHAapTHble orepa- | MOXHOCTM KOMIMbIO- | HAET BO3MOXHOCTU KO, OTYET HO
HOTEPHBIX MPO- KOMMbIOTEPHBIX UMM KOMMbIOTEPHBIX | TEPHbIX MPOrpamMm | KOMMbIOTEPHbIX na6c’J ATODHOI
rpamm ans obpa- nporpaMMm Ans o6- | nporpamm Ans obpa- | Ansa o6pabotkM U | nporpamm Ans o6- 6 paTop
60TKN 1 aHanu3a paboTkM M aHanu3a | 60TKM W aHanmMs3a | aHanusa  [aHHbIX, | paboTky, aHanu3a u pabore, TecT-
AaHHbIX, nonyyae- AaHHbIX, nomy4ae- | AaHHbIX, nonyyae- | nonyvyaemMmbix B pe- | UHTeprnpeTauuu Cf’#:;f";i;:;t_
MbiX B pesyrnbTate MbiX B pesynbTaTe | MblX B pesynbTaTe | synbTaTe MCCNEAo- | AaHHBIX, momydae- [yanbHoe 3a-
nccnenoBaHui nccrnepoBaHnii Npo- | UCCNEAoBaHWIA  MPO- | BaHWi  MPOLIECCOB, | MbIX B pesyrnbTare AHHE, KOH-
npoLieccoB, Nponc- | LEeccoB, MPOUCXO- | LECCOB, MPOUCXOASA- | MPOUCXOAAWMX B | UCCNefoBaHUiA Mpo- Tpoanéﬂ pa-
XOAALMX B NOYBE, AAWwMx B No4YBe, | LWMX B MOYBE, pacTe- | MoyBe, PacTEHWUAX M | LeccoB,  MPOMUCXO- 6oTa, UToroBoe
pacTeHusx 1 npo- pacTeHusix W Npo- | HUAX U MPOAYKLUM. NpPOAYyKUMHN. OAWmMX B MOYBeE, TECTUDOBAHH.
AyKumm. AyKumm. pacteHnsx wu npo-
AyKumum.
Hanuuune NPUMEHEHNS KOM- He Bnageet HaBbl- | mMeeT noBepxHocT- | Bnageet MUHK- | B nonHom ob6beme
HaBbIKOB MbIOTEPHBIX NPO- KamMuM MpYMeHeHWst | Hoe npeAcTaBneHne | ManbHbBIMM  OCHOB- | BrnafgeeT HaBblkaMu
(Bnapexue rpamm ans obpa- KOMMbIOTEPHbIX O MPUMEHEHUN KOM- | HbIMM HaBblkamMK | MPUMEHEHUs]  KOM-
OMbITOM) 60TKM, aHanm3a un nporpaMMm Ans 06- | MblOTEPHbIX npo- | MPYMEHEHUs  KOM- | MbIOTEPHbIX npo-
WHTepnpeTauumn paboTku, aHanu3a u | rpaMm Ans obpaboT- | NblOTEepHbIX npo- | rpamm Ans obpa-
AaHHbIX, nony4yae- WHTepnpeTauumn KW, aHanusa u WH- | rpamm  gns  obpa- | 60Tkn, aHanusa wu
MbIX B pe3ynbTare OaHHbIX, noryyae- | TepnpetauMu  gaH- | 60TKM, aHanuM3a w | MHTepnpeTauun
nccnenoBaHun MbIX B pe3ynbTaTe | HbIX, MOfy4YaemblX B | UHTeprnpeTauuun OaHHbIX,  nonyyae-
MpoLeccoB, Npouc- | WCCreaoBaHUiA Npo- | pesynbTate  UCCne- | AaHHbIX, Moflyyae- | MblIX B pesynbTaTe
XOOSILLMX B MOYBE, LeccoB, MNPOWUCXO- | AOBaHW NPOLIECCOB, | MbIX B pes3ynbTaTe | UCCNefoBaHWi npo-
pacTeHusiX 1 npo- AAWMX B NoYBe, | MPOUCXOASALLMX B | WccnepoBaHUiA Npo- | LeccoB,  MPOUCXO-
ayKumn. pacTeHusix W npo- | NnoyBe, PacTeHUsIX W | LeccoB,  MPOUCXO- | ASAWMX B MOYBE,
AyKumm. npoAyKUMU. OSWMX B MNO4YBe, | pacTeHusX W mpo-

5




pacTeHusix U mnpo-
OyKumn.

OyKUnK.




2.4. Ilornyeckue n cogepxartenbHble B3aUMOCBA3N AUCLUNIIUHbI
C Apyrumu gucumnivHaMmm n npaktukamm B coctaBe OIl1

OuecumnnuHbl, NPaKTUKK, Ha KOTOpPbIe onnpaeTcda coaepXa-

HWe JaHHOW OMCUMMANHBI MHaekc n HanmeHoBaHve

MHOekc n HanmeHoBaHue
OUCLMNAWH, NPAKTUK,
A5 KOTOPbIX CoAepXa-

MepeyeHb TpeboBaHMiA,
CPOpMMPOBaHHbBIM B X04€ M3y4e-

OVUCLMNIVH, NPaKTUK, C
KOTOpPbIMW AaHHasA Auc-

MHpekc n HammeHoBa- HUSI NPeaLLEeCTBYOLWNX _ LMNINHa ocBanBaeTCs

HVe (B MOOANbHOCTN «3HaTb U MNOHW- HWe fanHon ancLmnn- napansnenbHo B Xxoae

Hbl BbICTYNaeT OCHOBOWN
MaTby, <yMeTb AenaTby, «Bna- OofjHOro cemecTpa
O€eTb HaBbIKaMun»)
Kypc cpegHero (non- | 3Hathb: B1.0.18 BesonacHoctb | 51.0.08 Xumus
Horo) obuwiero obpaso- | — OCHOBHbIE 3aKOHbI U MOHATUS | KU3HEOEATENbHOCTU B1.0.14 JlecHas akono-
BaHWA MO AWCUMNnu- duU3smku; B1.B.04 MawwuHbl 1 me- | rua
HaMm «(DVI3VIKa», «NH- | — OCHOBHbI€ pacyeTHble XaHNU3Mbl B J1eCHOM W"
dopmaTtumkay, cbopmynbl; NeconapKkoBOM XO3SINCT-
B1.0.09 Beicwas Ma- | —  pporpammHoe obecrievenHne | Be
TemMaTuka KOoMnbloTEPa Ha 51.B.08 rI/IApOTeXHVI‘-Ie-
Nnonb30BaTENbCKOM YPOBHE. Ckune menvnopaumu
YmeTb:

—  NpOUW3BOAUTb BbIYUCIIEHUS U
pacyeTbl C UCNOMNb30BaHNEM
OCHOBHbIX 3aKOHOB (OU3UKU;

—  MopenupoBaTtb usndeckune
SIBNEHUSI U CUTYaLMOHHbIE
3ajauu;

—  NPUMEHsITb MaTemaTu4eckni
annapat Ans peLueHnsi
dumanyeckmx 3agay;

—  MPOM3BOAMTb BbIYUCIIEHNSA U
MoZenMpoBaTtb unsndeckme
npoLecchl C UCMONb30BaHNEM
NnepcoHanbHOro KoMMbTEpa.

Bnagetb HaBblkamu:

—  pelleHus 3agad no U3smKe;

—  MOCTPOEHMUS PUCYHKOB,
rpadvkoB, Avarpamm;

—  YTeHMs1 OCHOBHOW U
[OMNOJTHUTENbHOWN
nuTepaTtypbl No usmke.

2.5. ®opMbl METOANYECKUX B3aUMOCBSI3el AUCLMNIIMHBI C APYTMMU AUCLUNNIMHAMN
M npakTukamm B coctaBe Ol

B pamkax metoamyeckon paboTbl NPUMeEHSIOTCS cnegyowme hopMbl METOOUYECKUX B3aMMOCBSI-
3eMn:

— yYyeT copepXaHusi NpeaLlecTBYLWNX AUCUMNIUH Npy hopMUpoBaHUM paboyert nporpammbl
nocnegyoLwen oUCLUUNNNHLI,

— cornacoBaHue paboyen nporpaMMbl NpeawecTBYOWEeNn ANCUMMIMHBI BegyLMM npenogasa-
Tenem nocneaywLwen ANCUMNIMHBI;

— COBMecCTHOe obcyxaeHvne BeayLMMM NpenogaBsaTtensiMi NpefLecTBYOLWEN U NocneayoLlen
AVCLUMNINH pe3ynbTaToB BXOAHOIO KOHTPOMS MO NocreayroLwen QUCUUNIINHE;

— y4yacTue BefyLlero npenogaBatens nocnenyroLien AUCLUMnIMHel B npoueaype npuéma 3aderta
C OLEHKOW no npegbiayLuen.

2.6. CoumanbHo-BoCcnUTaTeNbHbIA KOMAOHEHT AUCLIMMNHDI

B ycrnoBusix co3gaHHOW BY30M COLMOKYNbTYPHOW cpefbl B pe3ynbTate U3yYeHUs AUCLMMNUHDI:
hOpMMPYIOTCS MMPOBO33PEHNE M LIEHHOCTHbIE OpUEHTAaLMKN 0BYYaloLLMXCS; UHTENNEeKTyarnbHble YMeHus,
HayyHoe MbILUNIeHe; CMOCOBGHOCTbL WCMONb30BaTh MOMYYEHHble paHee 3HaHWs, YMEHUSl, HaBbIKW,
pasBUTUE TBOPYECKMX Havar.

BocnutatenbHble 3agjauvM  peanusyloTcs B mpouecce  O6GLWeHWs  nperogasaTtens  C
obyyalWwmnMmcs, B UCMNOMNb30BaHWM aKTUBHbIX MeTOAdoB 06ydyeHus, nobyxaawwmx obydarowmxcs
nposiBUTb cebsi B COBMECTHOW AESTENbHOCTU, MPUHATb OLEHOYHOEe pelleHue. KomnekTuBHble BuAbl
AESTENbHOCTU CMOCOGCTBYIOT MPUOOPETEHNI0 HaBbIKOB pPaboTbl B KOMMEKTVMBE, YMEHWS yrpaBrieHus
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konnektneoM. CamocTosiTenbHas paboTa cnocobcTByeT BblpaboTke y oOy4aromxcs crnocobHocTm
NPYHUMaTh peLleHne U HaBbIKOB CAMOKOHTPONS.

Yepes cBsa3b ¢ HVPC, ocyuwectensiemolnt BO BHey4ebHOe Bpemsi, coumnanbHO-BOCNUTATENbHbIN
KOMMOHEHT OPUEHTMPOBAH Ha:

1) apganTauuio u BCcTpaumBaHWe oOy4awlmMxcs B OOLLECTBEHHYIO XM3Hb BY3a, ykpennexue
MEXITMYHOCTHBIX CBA3EN N yBEPEHHOCTU B NPaBUiIbHOCTW BbIGpaHHON npodeccuu;

2) npoBedeHVMEe CUCTEMATMYECKOW W LeneHanpasfieHHOW npodopueHTauuoHHon paboThl,
dopMMpoBaHME TBOPYECKOrO, CO3HATENbHOIO OTHOLLEHUS K TPYAY;

3) dopmupoBaHMe OBLLEKYNbTYPHbIX KOMMNETEHUWUWA, YKPENfeHue INU4YHbIX W FPynnoBbiX
LleHHOCTeWN, 0BLLEeCTBEHHbIX LEHHOCTEN, LIEHHOCTM HEeNpepbIBHOrO 06pa3oBaHus;

4) rpaxkgaHcKo-npaBoBOe BOCMUTAHUE NNYHOCTMY;

5) natpuoTmyeckoe BOCMUTaHWE oOby4varoLmUXcs, opMUpPOBaHME MOLENU NpodeCccUoHanbHOn
3TUKMN, KyNbTYpPbl 9KOHOMUYECKOrO MbILLIIEHNS], ET0BOro 06LeHus.

O6beavHeHre aneMeHToB 00pa3oBaTeNbHOM U BOCMNUTATENIbHOW COCTaBMSOWEN OUCUMMIVHBI
crnocobcTByeT HOPMMPOBAHMIO OBLLEKYITBTYPHBIX KOMMETEHLMI BbIMYCKHNKOB, KOMNETEHLUA COLNarnbHO-
ro B3auUMOOEWCTBUSI, CaMOOpraHM3aumMm M CamoynpaBrieHnsi, CUCTEMHO-AEATENbHOCTHOIO XapakTepa,
co3gaeT ycnoBus, HeobxoanmMble NS BCECTOPOHHENO PasBUTUSA JIMYHOCTN.

3. CTPYKTYPA U TPYAOEMKOCTb YYEEHOW AUCLUUNNUHBI

Ha ouyHou chopme 06yueHUus gucumnnvHa ndyvaetcsa Bo 1 cemectpe (-ax) 1 kypca.
MpogomxutenbHOCTb cemecTpa 17 4/6 Hepgenb.

TpyaoeMKoCTb, Yac
*
Bug y4ebHow paboTbl cemectp, Kype
o4Has copma 3a04Has chopma
2 cem. Ne kypc
1. AyanTopHble 3aHATUA, BCero 54
- nekumn 22
- MpaKTUYeCKne 3aHATUSA (CemMmnHapbl) 4
- nabopaTtopHble paboTbl 28
2. BHeayauTopHas akageMmuyeckas paborta oby4varowmxcs 18
2.1 ®dukcupoBaHHble BUAbl BHeayAUTOPHbIX CaMOCTOATENb-
HbIX paboT:
BbinonHeHne n cgava/sawimrta nHaMBuayanbHOro/rpynnoBoro 3aga-
HUS B BUae™
- UHOuBMAyanbHoe 3agaHue 6
2.2 CamocTosiITenbHOEe U3y4yeHue TeM/BONpPoOCOB NpPorpamMmmbl 4
2.3 CamonofroToBkKa Kk aygUTOPHbIM 3aHATUAM 4
2.4 CamonofroToBKa K y4acTUIO U y4acTue B KOHTPOSNbHO-
OLIeHOYHbIX MEpPONpPUATUAX, MPOBOAMMBIX B paMKax TEKYLLLEro 4
KOHTPOINS OCBOEHMWS AUCLUMIWHEI (38 UCK/THYEHUEM yYMEHHbIX 8
nn. 2.1 —2.2):
O6Lwwas TpyA0EeMKOCTb AUCLUMNIIUHDI: Hace 2
3a4yeTHble eAUHNLbI 2

lMpumeyvaHue:

* — ceMecmp — ANl O4HON Y O4HO-3a04HON POPMbI OBYHEHUS, KYPC — ANs 3a04HON (POPMbl 0BYy4EHUS;

** — KP/KI, pedeparalacce/npeseHTaumm, KOHTPOMbHOW paboTkl (Ana obyyatowmxcs 3ao4Hon hopmMbl 06yyeHUs), pac4eTHo-
rpacuyeckon (pacyeTHo-aHanNMTU4eckon) paboTsl 1 Ap.;

4. COOEPXXAHUE U CTPYKTYPA ANCLUUMIINHDbI

4.1. YKpynHeHHas coaepxaTenbHasa CTPYKTypa AUCLUNIUHbI U
obwas cxema ee peanusauum B y4ueb6HOM npouecce

TpynoeMKocTb pa3fena v ee pacnpefenelne h < > & & o

. Q. @ S

Homep 1 HaumeHoBakne no Bngam y4eGHol paGoThl, Yac. s 5 Qg G g
pasaena AUCLUMNMUHGL. b5 SB89 =

YKpYynHEeHHble TeMbl pasgena © T [y AYAvTopHas pacdora BAPC 5903w s Q3

Py pash OO0 9= I sangrus ow'ﬂmmI»E%'IEEQ
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(0]
$3| 2
5} 8— o
(0] o
28| 5
ES| 2
83| @
22| g
1 2 3 4 5 7 8 9 10
OyHas dopma o6yyeHus
MexaHuka 15 12 4 - 8 3 1 KOH- OrK-1
1.1. KuHematuka 7 6 2 - 4 1 0,5 Tpon
1.2. AnHamuka 8 6 2 - 4 2 0,5 bHasd
pa-
booTa
MonekynsipHasa cd13nka n TfepMmoauHa- 11 8 4 - 4 3 1 Tec- OrK-1
MUKa TMPO
2.1. MonekynsipHas dusumka 5 4 2 - 2 1 0,5 poBa
2.2. TepmoamHamuka 6 4 2 - 2 2 0,5 Ba-
Hue
OneKTpuYeCcTBO U MarHeTU3M 11 8 4 2 2 3 1 KOH- OriK-1
3.1. QnekTpnyecTBo 5 4 2 - 2 1 0,5 Tpon
3.2. MarHeTnam 6 4 2 2 - 2 0,5 bHagd
pa-
b6oTa
Kone6aHusa v BONHbI 9 6 2 2 2 3 1 Tec- OrnkK-1
4.1. KonebaHus 5 3 1 - 2 2 0,5 TMpO
4.2. BonHbl 4 3 1 2 - 1 0,5 poBa
Ba-
Hue
OnTuka 19 16 6 - 10 3 1 Tec- OrnkK-1
5.1. leomeTpuyeckas ontuka 7 6 2 - 4 1 0,5 TMPO
5.2. BonHoBas onTuka 7 6 2 - 4 1 0,25 poBsa
5.3. KBaHTOBasi ontuka 5 4 2 - 2 1 0,25 Ba-
Hue
ATomHasa v spepHas pums3mka 7 4 2 - 2 3 1 Tec- OrkK-1
6.1. AToMHas omauka 4 3 1 - 2 1 0,5 TNpO
6.2. AnepHas dusnka 3 1 1 - - 2 0,5 poBa
Ba-
Hue
MpomexyToyHas atTectauus X X X X X X 3a-
ver
c
oueH
KoM
WTtoro no gucumnnuue | 72 54 22 4 28 18 6

4.2. JIleKUMOHHbIN KypC.
MpuMepHbIN TeMaTUYeCKUIM NaH YTEeHUs JNIeKUMN Nno pasgenam AUCLUNIIVHbI

TpyooemkocTb no

Ne
pasgeny, vac.
© MprMeHsieMble UHTe-
= s Tema nekumn. OCHOBHbIE BOMPOCH! TEMbI pakTuBHbIE DOPMBbI
9} 5 oyYyHas 3ao4Has
[ 3z 06y4eHuns
) ) dopma dopma
o =
1 2 3 4 5 6
1 1 Tema: KuHemamuka nocmynamesibHO20 U epauia- 2 Jlekums-
mesibHO20 OBUXXEHUSI. BU3yanusauus.

1. BeepgeHue. NpeameTt pusmkn n e€ cBs3b CO CMEX-
HbiMM Haykamu. Obwne metogbl uccnegosaHus du-
314ecknx sBneHnin. Passntme pusmkm n TEXHUKU 1 KX
BMusHWe papyr Ha gpyra. KpaTkui ucTtopuyeckui
OYepK pasBuUTUA DU3NKM U XapaKkTepucTuka eé co-
BPEMEHHOIrO COCTOSAHUA. Pomnb OTeYEeCTBEHHBLIX Y4é-
HbIX B passutum usukn. CogepxaHue Kkypca pusmku.
CBsi3b Kypca U3MKM C ApYyrMMU  OBLLeHay4HbIMK,
obLeTeXHNYeCckMMM 1 crneumanbHbIMU  AUCLMNIMHA-
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mu. Ponb Kypca B (hOpMUPOBaHUK CrneumanicToB ar-
po6ronorMyeckoro NpoguIs.

2. KnHematuka Toukn n TBEpAOro Tena. Nepemelle-
HMe, CKOPOCTb M YCKOPEeHMe, TaHreHumanbHas 1 Hop-
MarnbHas cocTaBnsoLwme yckopeHus. CBsA3b Mexay
BEKTOPaMM NMHEWHbIX U YITOBbIX CKOPOCTEN M YCKO-
peHUi.

Tema: JuHamuka nocmyrnamesnbHO20 U epaujameris-
HO20 O8UXEHUS.

1. AnHamuka matepuanbHon Toukn. MiHepums, macca,
nmnynec, cuna. 3akoHbl HbloToHa, nx dusmdeckoe
coaepxaHune 1 B3aumHas cBsi3b. IHepumanbHbie cuc-
TeMbl oTc4yéTa. [pMHUMN OTHOCUTENBHOCTU B Mexa-
HUke. He3aBMCMMOCTb MaccChl OT CKOPOCTM B Knaccu-
YecKkom MexaHuke. 'paHuubl MPUMEHUMOCTU Kraccu-
YeCcKOM N PensaTUBUCTCKON MexaHWkM. CUCTeMbl KO-
opauHaT, obnagatowme yckopeHnem. Cunbl uHepLmu.
MoHATMe 06 3KBMBANEHTHOCTW CUM UHEPLMUWN U FpaBu-
TAUMOHHBIX CUN. 3aKOHbl COXpaHeHMs. 3aKOH Coxpa-
HeHus umnynbca. MNpuHUMN peakTUBHOrO ABUXEHMS.
Pa6bota nepemeHHon cunbl. KuHetTndeckas n noTeH-
unanoHasa 3Heprua. 3aKOH COXpPaHEHWUs 3JHepruu B
MeXaHuKe.

2. JMHamuka BpawaTenbHOro ABmxeHus. BpalueHue
TBEPOOro Tena BOKPYr HEMOABMXHOW OCW, €ro Mo-
MEHT UHEPLWM N KMHEeTMYeckas aHeprusi. BTopown 3a-
KOH AMHaMMWKKN O BpalaTenbHOro ABmkeHus. 3akoH
COXpaHeHUs1 MOMEeHTa MMMynbca AN CUCTeMbl Ten.
M'pockonuyeckunin acppekt. Cunbl ynpyroctu, TpeHus
n TaroteHus. Ynpyroe Teno. 3akoH 'yka. Cunbl Tpe-
HUSA, X Knaccudmkaums. 3akoH BCEMUPHOrO TArote-
HUs. 3akoHbl Kennepa. MpaBuTaumoHHoe none. [a.-
NeHne B HEMOABWXKHbIX XMOKOCTAX U rasax. 3akoH
Apxvmepa v 3akoH lNMackans. JaBneHve B OBUXKYLLMX-
CA XWOKOCTAX U rasax. YpaBHeHne bepHynnu. Bss-
KOCTb »XWKOCTEWN 1 rasos.

Jlekunsi-
BU3yanusauus.

Tema: MonekynsipHasi pu3uka.

1. MNoHATMe naeanbHOro rasa. YpaBHeHWEe COCTOSHUSA
naeanbHoro rasa. OCHOBHOE ypaBHEHMEe MOSeKynsp-
HO-KMHEeTUYeckon Teopumn rasoB. CpefHss 3Heprus
MOMEKynbl, MOMEKYNAPHO-KUHETUYECKOE TOMKOBaHWe
Temnepatypbl. MakcBennoBckoe —pacnpepeneHve
monekyn no ckopoctam. OnbIT LWTepHa.

2. bapomeTtpuyeckasa dopmyna. bonbumaHoBckoe
pacnpefeneHve 4actuy B NOTEHUMANbLHOM Morne.
Yucno CTOMNKHOBEHUW U CpefHsist AnvHa cBOBGOAHOro
npobera Mmonekyn. fBNeHWs nepeHoca B rasax:
anddyausi, TENNONPOBOAHOCTb M BHYTPEHHEE Tpe-
Hue. dnddysnoHHble Hacockl. CBOMCTBa rasoB npu
Manblx JaBNEHUSAX.

Jlekumns-
BU3yanusauus.

Tema: TepmoOuUHamUKa.

1. MepBoe Havano TepMoauHaMUKW. BHyTpeHHss
3Heprusi cuctembl kak yHKUUsE cocTosiHus. Konnde-
CTBO TENNOTbl. QKBMBANEHTHOCTb TEMNMOTLI U paboThbl.
Cnocobbl Tennonepenayn. MNMpumeHeHne nepeoro Ha-
yana TEPMOAMHAMUKM K pasfnMyHbiM M30MpoLeccam.
Pa6oTa rasa B nsonpoueccax. AamabaTnyecknii npo-
uecc. Ctenenn cBob6oabl Monekyn. BHyTpeHHAS 3Hep-
st ngeanbHoro rasa. TennoémkocTu rasoB. BTopoe
Hayano TepmogunHamuku. Kpyroeble, HeobpaTumble n
obpaTtumble npoueccol. MpuHUMN 4eNcTBUSE TENNOBON
MawwuHbl. Lukn KapHo n ero KMA. QHutponusa. Ctatu-
CTUYECKMI CMbICIT BTOPOro Havana TepMoavHaMUKW.
CBA3b 3HTponuM WM BepoATHOCcTU. CBoncTBa cTaTu-
CTUYECKMX CUCTEM, COCTOALMX M3 BombLIOro yncna
yacTumu,.

2. XugkocTb. [1OBEPXHOCTHbIA CMOW  >KUAKOCTMW.
YaenbHas noBepxHOCTHasi aHeprus (MOBEPXHOCTHOE
HaTshkeHve). ABNeHns cMavynMBaHUa U HECMaYMBaHUSI.

Jlekumns-
BU3yanusauus.
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KannnnsipHble siBnennsi. Teépable Tena. Kpucrtannu-
yeckne n amopdHble Tena. Tunbl KPUCTaNIMYecKnx
peweéTtok. MoHo- u nonukpuctannbl. [MnaeBneHve u
ucnapeHue TBEpAbix Ten. TennoBoe paclunpeHne
TBEpAbIX Ten. 3akoH diwonoxra u lMtu.

Tema: nekmpuyecmso.

1. OnekTpuuyeckoe none B Bakyyme. 3aKOH coxpaHe-
HMSA anekTpuyeckoro 3apsiga. 3akoH Kynowa. Hanps-
XEHHocTb nong. Teopema Octporpagckoro-laycca u
€€ MpPUMEHEHME K BbIMUCIIEHUIO HAMNPSPKEHHOCTM MO-
nen. PasHocTb noTeHumanos. [MpOBOOHMKM B 3mnek-
Tpudeckom none. PaboTta cun nons no nepemelle-
HUIO 3apsaoB. Linpkynsaumsa BekTopa HanpshkEHHOCTU.
MoTteHumnan. Metoabl ero nameperus. Ceasb mexay
Hanps>KEHHOCTbIO M pasHOCTbO noTeHumanos. [lo-
TeHUMan ToveuvHoro 3apsga, aunons, cdepbl. Pac-
npegeneHne 3apsaoB Ha NpoBoAHMKaxX. [UanekTpukn
B aNeKTpuyeckom none. AHeprust nons. CeoboaHbIe U
CBsi3aHHble 3apsiabl. HanpskéHHOCTL nonsa B ouanek-
TpUKe. JneKkTpnyeckoe cMmeLleHne. dNeKTPOEMKOCTb.
KoHpeHcaTopbl. 3Heprus KoHAaeHcatopa. J3Heprus
3NEKTPUYECKOro nons.

2. TepMO3aneKkTpoHHasA aMUCCUSA. DNEKTPOHHbIE Nam-
nbl. Buabl razoBoro paspsga. HecamocToaTenbHbIN
paspag. Tnewowun, OyroBon, UCKPOBOW N KOPOHHbIN
pa3psiabl. ANeKTpoHHaa Teopus meTtannos. Onpege-
neHuve 3apsaga anektpoHa. OnbiT Munnukena. Knac-
cuyeckas Teopusi 3neKTponpoBoAHOCTU. BbiBog 3a-
koHa Oma. Hepoctatku knaccuyeckom Teopunm me-
TannoB. KeBaHToBasi Teopusi MeTannoB W Monynpo-
BoAHwukoB. MonynposoaHukn. ekt Xonna. Pabo-
Ta BbIxoga. KoHTakTHbIe SsBNEHUs.

Jlekumns-
BU3yanusauus.

Tema: MacHemu3sm

1. MarHuTtHoe none. MarHuTHoe B3anMoencTBme To-
koB. 3akoH Amnepa. MarHuTtHas wHAyKUMS. 3akoH
Brno — Casapa — Jlannaca. Mone npAMOnUHENHOro 1
KPYroBOro TOKOB. 3aKOH MOSIHOrO Toka (Teopema o
UMPKYNSLMW BEKTOpa MHOYKUMW MarHUTHOro nons).
MarHuTHoe none coneHouaa. MarHuTHbIA noTok. Pa-
60Ta nepemeLLeHnst KOHTypa C TOKOM B MarHUTHOM
none. JnekTpoMarHUTHas WHAOYKUMSA. OnekTpoasu-
Xywas cuna uHaykumni. 3akoH ®dapages M 3aKoH
JleHua. Bbrncnenne OOC M3 3akoHa CoOxpaHeHwust
aHeprun. CamouHgykums. WHAYKTUBHOCTb. JOHeprus
MarHUTHOro Nnons.

2. MarHuTHble cBoKcCTBa BellecTBa. HamarHudvBsa-
HMe BewlecTBa. HanpsskEHHOCTb MarHUTHOro Mons.
Linpkynauusa Hanps>k€HHOCTM mMarHuTHoro nons. Mar-
HUTHasA MPOHULAEMOCTb M MarHUTHasi BOCMPUUMMYU-
BOCTb. [lmamarHeTuam, napamarHeTusm, deppomar-
HeTnaM. Touka Kiopu. M'mctepesuc. Pepputel. [Bnxke-
HME 3apsPKeHHbIX YacTuly B MarHMTHoM none. Cuna
JlopeHua. lMpuHUMN gencTBusa LMKIOTpoHa. MarHuT-
Hasi POKYCUPOBKa SMEKTPOHHOrO fyya.

JNlekuns-
BU3yanusauus.

Tema: KonebaHusi U 807IHbI.

1. YpaBHeHue rapMoHu4deckux konebaHuii. Cobog-
Hble konebaHusa. MaTtemaTuyeckuin 1 NPYXMHHbIA Ma-
ATHUKNA. PU3nMYecknii MasTHUK. DHeprnsi rapMoHnye-
cknx konebanui. CnoxeHne konebaHun. BeiHyxaeH-
Hble konebaHusa. PesoHaHc. BonHbl. OGpasoBaHue
BOMH. [MpogonbHble 1 nonepeyHble BOSHbI.

2. OnekTpomarHuTHble konebaHus. KonebaTenbHbin
pa3psag KoHaeHcaTopa. CobctBeHHble KonebaHus B
KOHType. 3aTtyxawwme konebaHus. BblHyXaeHHble
konebaHus. fAeneHne pesoHaHca. YpaBHeHus Mak-
cBenna. OneKkTpoMarHUTHble BOMHbl.  YpaBHEHWs
MakcBenna B mHTerpanbHoi ¢popme. CkopocTb pac-
MPOCTPaHEHNs1 SMEeKTPOMarHWTHbIX BOMH. BekTop
YmoBa — lMontuHra. OnbiTel Mepua. OTKpbITUE CBSA3U

JNekuuns-
BU3yanusauus.
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A.C.lMonosbIM.

Tema: [eomempuydeckasi onmuka.

1. 3akoHbl reoMeTpuyeckon onTuku. MpuHumun Ton-
reHca n npuHuun depma, BbIBOA 3aKOHOB reomMeTpu-
yeckon onTuku. CKOpoCcTb cBeTa U MeToabl e€ name-
peHus. OTpaxeHune cBeTa OT MIOCKMUX U ChepnyecKknx
3epkan.

2. MNpenomneHne ceBeTa Ha cepnyecknx NoBEPXHO-
cTax. JNuHsbl. MorpewHocTn ontuyecknx cuctem. On-
Tu4eckme npnbopsi.

Jlekuunsi-
BU3yanusauus.

Tema: BonHosasi onmuka.

1. HTepdepeHuusa ceeta. KorepeHTHOCTb U MOHO-
XPOMaTUYHOCTb CBETOBbIX BOMH. Cnocobbl nony4ye-
HWSA UHTEpPMEPEeHLUMOHHbIX KapTUH OT ABYX UCTOYHU-
KoB. lNMonockl paBHOM TOMLWMHBI U PABHOFO HAKIOHA.
IMpocseTneHne ontukn. VHTepgepomeTpsbl. Oudpak-
uMa ceBeTa M ycnosus eé€ HabmogeHus. [NpuHumn
MonreHca — ®peHens. NpsamonuHenHoe pacnpocTpa-
HeHue ceeTa. [lndpakumsa Ha OOUHOYHBIX OTBEPCTUAX
n akpaHax. AudpakunoHHas pewértka n eé npumeHe-
Hve. Oudpakuus Ha NPOCTPaAHCTBEHHOW peLuéTke.
dopmyna Bynbda — bparra. Paspelwatowasi cnocob-
HOCTb ONTUYECKUX MHCTPYMEHTOB.

2. MNonspusauma ceeta. EcTecTBEHHLIN CBET U pas-
NNYHbIE TUMbI MOMAPU3OBAHHOIO cBeTa. AHanu3 no-
nAprM3oBaHHOro ceeta. [Nonspusaums npu oTpaxeHuu
n npenomneHvun. [1BoviHoe nydyenpenomneHue u ero
obbsAcHeHe. OpgHoocHble KpucTannbl. [lonspuayto-
lwne npusMmbl, Nonspouabl U Ux npumeHeHue. MNoHs-
TMe 00 uWHTepdepeHUMM NONAPU3OBAHHOIO CBeTa.
BpalueHune nnockocTu nonsipusauun. lucnepcus cee-
Ta Cnocobbl HabntogeHns gucnepcun ceeta. [Mpus-
MaTMYECKUA U OMAPaKUMOHHBIN cnekTpbl. MoHATue
00 anekTpoHHOW Teopuu aucnepcum ceeta. CBA3b
aucnepcun ¢ nornoweHnem. 3akoH byrepa. Liseta
TeN W CNEKTPbI NOMMOLWEHNS.

Jlekumns-
BU3yanusaums.
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Tema: KeaHmoeasi onmuka.

1. TennoBoe u3nyyeHue. PaBHOBECHOE W3ry4eHME.
JlyyeuncnyckaTenbHas v nornowarensHasi crocobHo-
cTn. AbcontoTHo YépHoe Teno. 3akoH Kupxroga. 3a-
koH CtedhaHa — BbonbumaHa. Pacnpepenenune aHep-
rMm B crnekTpe abconoTHO YépHoro Tena. KeaHtoBas
rmnoTtesa u dopmyna Nnaxka. OnTuyeckas nupomeT-
pusi.

2. KaHTtoBble fBreHus B onTtuke. doTO3NekTpuye-
ckuin adbdpekT 1 crnocobbl ero HabniogeHus. OcHoB-
Hble 3aKOHbl hoTOo3ddeKTa. YpaBHEHNE DWNHLLTENHA.
doTO3NEMEHTHI, POTOYMHOXUTENM U UX MPUMEHEHNE.
HaeneHune ceeta. OnbiTbl JlebeaeBa nNo gokasaTtenb-
CTBY CYyLLECTBOBaHUSA OaBMeHUs CBeTa. JrekTpomar-
HUTHOE W KOPMYCKYNsipHOe OObSACHEeHMEe [aBreHus
cseTa. Macca n nvmnynec ¢dotoHa. Oddekt KomnTo-
Ha n ero 0O bSICHEHME.

JNlekunsi-
BU3yanusauus.

11

Tema: AmomHas u s0epHasi hu3uKa.

1. Atom Pesepcopaa — bopa. HecoctoaTensHOCTb
KIlaccuyeckon Teopum atoma. [QUCKPETHOCTb 3Hepre-
TU4eckmx ypoBHen. NocTtynaTel Bopa n npoucxoxae-
HWe nuHendaTbiXx cnekTpos. ATOM Bogopoda U ero
cnekTp no Teopun bopa. OnemeHTbl KBAHTOBOW Me-
XaHukn. OnbiTHOE O0GOCHOBaHWE KOPMYCKYNSPHO —
BOMHOBOro gyanuama matepuun. dopmyna ge bponns.
paHuubl NPUMEHMMOCTU KMAacCUYECKON MeXaHUKWN.
OnbiT WTtepHa n Mepnaxa. CnuH anektpoHa. CnvHo-
Boe kBaHTOBOe uucro. lMpuHumn Maynu. Pacnpege-
neHve anekTpoHoB B atome. [epuoanyeckasn cucte-
ma anemeHToB [.U. MeHpeneeBa. PeHTreHoBckue
nyyun, nx cnektpbl. MNpuHUMN gencTBus nasepa.

2. fAeneHue PaanoaKTUBHOCTU. PagnoaktueHoe us-
NydeHue. 3akoH pagnoakTMBHOINO pacnaga. 3akoHO-

JNekuuns-
BU3yanusauus.
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peakuuin.

MepHocTM a- u fB-pacnaga. lpaBuna cmelleHus.
CtpoeHnue agpa. CoctaBHble YacTu saapa — MPOTOHBI
N HEeWTPOHbl. OCHOBHbIE XapaKTePUCTUKMA HYKIOHOB:
macca, crnuH. B3aavmonpeBpalueHns HyknoHoB. Hen-
TpuHO. B3aumopgencTsmMe HYKMOHOB W MOHATUE O
aaepHbIx cunax. fledekt macchl, S3Heprus CBA3u 1 yc-
TOM4YMBOCTb Aaep. AaepHble peakunn. OCHOBHbIE TU-
Nbl AAepHbIX peakumin. VICKyCCTBEHHas pafguoakTuB-
HOCTb. PagnoakTuBHble M30TOMbl U UX MPUMEHEHWME.
Peakuunsa genenus. LlenHaa peakuusa. Peakuus cuH-
Tesa. BogopogHo-yrnepogHbin umkn. SHeprnsa ConH-
ua v 38é34. MNpobnemsbl ynpasnsemblX TEPMOSAEPHbIX

O6Lwasn TpyA0EMKOCTb NEKLMOHHOIO Kypca

22

X

X

Bcero nekuuin no gucuUMnnuHe: yac. V13 HUX B MHTEpaKTMBHOW hopMe: yac.
- 0O4Has dhopma o0by4eHus 22 - 04Has dopma oby4eHust 22
- 3a04Hasn popma obyyeHus X - 3a04Hasn popma obyyeHus X

lNpumeyvaHus:

- MaTepuanbHo-TeXHUYeckoe obecneyeHne NeKLUMOHHOro Kypca — cM. MpunoxeHue 6;
- obecneyeHre NEKUMOHHOTO Kypca y4ebHol, yuebHO-MeToaMYecKon NTepaTypon U NHbIMU BUBNMOTEYHO-MHDOPMALIMOHHBIMM
pecypcamu 1 cpeacTBamu obecneveHns obpasoBaTensHoro npouecca — cM. Mpunoxenus 1 um 2.

4.3. NMpMepHbIN TEMAaTUYECKUN NJIaH NPAaKTUYECKUX 3aHATUN
no pasgenam QUCLUMNSINHbI

Ne TpyaooemkocTb No
pasgeny, yac.
o= | « Tema 3aHATUA / ouHast / Mcnonb3syemble Css3sb 3a-
5 § s [MprMepHbIe Bonpockl Ha o6cyxaeHne O4HO- saounas | HTEPAKTMBHbIE HATMSA C
g | & (Ans ceMmHapCKUX 3aHATUI) dopmbI** BAPC*
9o | 5 3a04Has cdopma
a2 | ® dopma
1 2 3 4 5 6 7
3 1 | PeweHwne 3agay Ha Temy «MarHeTnamy. 2 - YyebHasa guc- ocn
1. 3agaym Ha Temy «MarHuTHoe noney. Kyccus.
2 3apgayn Ha Temy «OneKTpoMarHUTHasi WH-
OYKLMS».
4 2 | PeweHue 3aday Ha memy «BornHbI». 2 - YyebHasa anc- ocn
1. 3agaun Ha Temy «BonHoBble npouecchl. Kyccus.
MpogonbHble N NonepeYHbIe BOSHbIY.
2. 3apaum Ha Temy «YpaBHeHue Oeryuien
BonHbl. ®asoBas ckopocTb. BonHoBoe ypas-
HEeHuEe».
3. 3apgaum Ha Temy «[TpuHUMN cynepnosnumu.
pynnoBas cCkopoCTb».

Bcero npaktnyeckmx 3aHATUM No gucumnin- | 4ac. M3 HUX B MHTEpaKTUBHOM hopMe: yac.
He:
- OYHas popma 0byyeHus 4 - OYHaga oopma 0byyeHust 4

- 3a04Hasn popma obyveHus

- 3a04Hasa popmMa oby4eHus -

B ToM uncne B dbopme ceMUHapCKux 3aHs-
TN

- oYHas dopma 0byyeHus

- 3a04Hasn popma obyveHus

* YcroeHble 0603HavYeHust:

OCI — npegycmoTpeHa obsisaTenbHas camonofroToBka k 3aHaTuo; Y3 CPC — Ha 3aHATUM BblgaeTcs 3alaHue Ha KOHKPETHYH
BAPC; MNP CPC — 3aHsTVe cogepxXaTenbHo 6asnpyeTcs Ha pesynbTaTax BbiMONHeHUsi oby4vatommcs KoHkpeTHon BAPC.

** B T.4. Npu “cnonb3oBaHuy Matepuanos MOOK «Ha3ssaHue», Ha3BaHve BY3a-paspaboTtuvka, HazBaHue nnaTgopmbl U CChiNka Ha

KYpC (C yKa3aHvuem gatbl nocriegHero obpaiieHusi)

lMpumeyaHus:

- MaTepuarnbHO-TEXHUYECKOe obecneyeHmne NpakTUYeCKnX 3aHATUI — cM. MpunoxeHue 6;
- obecneyeHne NpakTUHECKNX 3aHATUIN Y4eBHOW, y4eOHO-METOAMYECKON NUTEepaTypoi U MHBIMU BUBNMOTEYHO-MHOPMALIMOHHBIMU

pecypcamu 1 cpeacTeaMmum obecnedeHus obpasoBaTenbHoro npouecca — cM. Mpunoxenus 1 m 2.
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4.4. NNabopaTopHbLIN NPAKTUKYM.
MpumMepHbIN TeMaTUYeCKU NNnaH nabopaTopHbIX 3aHATUN NO pa3genamMm AUCLUNIIUHbI

Homep CBasb C
BAPC Q
0
, I
LT oF g
o _ TpyaoemMkocTb S+ at =
E 0 s Q o x x
& = JIP, vac. S = = @
I 9 o F 5o Qo
] © [ o< o _
™ © . (:g I ) E 3
o )g Tema nabopaTtopHoi paboTbl o8 C o =2
o o 2 %’ 8 v 0o
I I O w® = Q 18
Q Q S ¥ (oe] =
* [©] o o o © = 7]
© = [ > O = = >
[ g ®© T FE (=i )
() Q o © > a
o o 0 —~ o4yHasA | 3ao4yHas | 3 = J© [
@ ® S dopma | dopma | E S | &2 2
a = S P P = @ S
hN
1 2 3 4 5 6 7 8 9
1 cemecTp (0o4HOE) U 1 cemecTp (3aoyHoe)
1 1 1 OnpepenexHve reomeTpuyeckmux pasme- 2 - + - Pa6oTa B
POB TEN U Bbl4MCNEHNE OWNBOK. napax.
2 2 MN3ydeHne aBmkeHnsa Tena 6poLleHHoro 2 - + - Pa6ota B
NoA YrIoMm K FOPU30HTY. napax.
3 3 OnpepeneHve MOMeHTa MHepuum Tena. 2 - + - PaboTa B
napax.
4 4 MN3yyeHre 3aKOHOB COXpaHeHUs M- 2 - + - Pa6ota B
nynbca 1 3Hepruun Npu ynpyrom yaape. napax.
2 5 5 OnpepeneHune koaddrLmeHTa BA3KOCTH 2 - + - PaboTta B
XNOKOCTW. napax.
6 6 OnpepgeneHue koaddumumeHTa MNyacco- 2 - + - Pa6oTta B
Ha 4ns BO3ayxa. napax.
3 7 7 OnpegeneHue yaensLHOro conpoTuBre- 2 - + - Pabota B
HWS NPOBOHMKA. napax.
4 8 8 WccnepoBaHue 3aTyxaroLwmx konebaHum 2 - + - Pabota B
Ha npumepe PU3NYEeCKOro MasiTHUKA. napax.
5 9 9 OnpepgeneHve nokasartens npenomre- 2 - + - Pa6oTa B
HWS XUAKOCTEN Npu noMoLLm pedpak- napax.
TomeTpa.
10 10 Onpegenexne napameTpoB cobupato- 2 - + - Paborta B
e NNH3bI. napax.
11 11 Onpepenexve onvHbl CBETOBOW BOJHbI 2 - + - Pabota B
C NOMOLLBI0 ANPaKLMOHHOW peLLEeTKN. napax.
12 12 OnpepgeneHue KOHLEHTpaLmMn pacteopa 2 - + - PaboTta B
caxapa nonspvMeTpoM. napax.
13 13 VMccnepgoBaHne CBONCTB BaKyyMHOro 2 - + - PaboTta B
oToanemeHTa. napax.
6 14 14 WccnepgosaHue cBOMCTB dhoToanoaa. 2 - + - Pabota B
napax.
Wroro JIP O6uwas TpyanoemkocTs J1P 28 -
lMNpumeyaHus:

- MaTtepunanbHO-TEXHNYECKOE obecneyeHne na6opaTopHoro NnpakTuKyma — CM. Mpunoxexwne 6.

- obecneyeHne nabopaTopHOro NpakTukyma y4eGHow, yueGHO-MeToANYECKoM NMTepaTypoi U UHBIMU GUBNMOTEYHO-
MHOPMAaLMOHHLIMU pecypcamu 1 cpeacTBamu obecneyeHnsi obpasoBaTenbsHoro npoiecca — cM. Mpunoxenue 1 m 2.
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5. MPOrPAMMA BHEAYAUTOPHON AKAEMUYECKOW PABOTbI
OBYYAIOLLKUXCA NO ANCLUNNUHE

5.1. PukcupoBaHHble BUAbI BHeayAUTOPHbIX CaMOCTOATEeNbHbIX paboT

5.1.1. BbinonHeHue 1 3awmTa (caaya) KypcoBoro npoekra (paboTbl) no gucumunnuHe
He npegycmoTpeHo y4yebHbIM nnaHoMm.

5.1.2 BoinonHeHue 1 cgavya MHAMBUAYanbHOro 3agaHusi

5.1.2.1 Mecmo uHlueudyanbHO20 3a0aHusi 8 cmpyKmype OucuurnuHbl

Pasgenb! AucUUnNnMHbl, OCBOEHUE KOTOPLIX obydatolwmmmncs | KomneTteHuumn, dopmupoBaHune/passutune

COMpOoBOXAAaeTCH UNn 3aBepLuaeTcs BblNOHEHNEM UHAN- KOTOpbIX 06ecneynBaeTcs B Xo4e Bbl-
BuAyanbHOro 3agaHvs NOSTHEHWSA
Ne HaumeHoBaHne MHAMBMAYaNbHOro 3agaHus
1-6 | «MexaHuka», «MonekynspHasa dusnka n Tepmoan- OlK-1

HamuKa», «QNEeKTPNYECTBO U MarHeTu3m», «Kone-
B©aHua n BomnHbly, «ONTHka», «ATOMHas 1 agepHas
dusmka»

5.1.2.2 [lepeyeHb NpUMepPHbIX MeM UHAUBUAYaNbHbIX 3a4aHUN
HNHdusudyanbHoe 3adaHue

— 3apava Ha Temy «MexaHukay;

— 3apava Ha Temy «MonekynapHas uanka n TepmoguHaMmuka;
— 3ajava Ha Temy «3MeKTpMYeCTBO U MarHeTu3my;

— 3apava Ha Temy «KonebaHus 1 BOMHbIY;

— 3apava Ha Temy «OnTukax;

— 3afjava Ha Temy «ATOMHas u saepHas usukar.

5.1.2.3 UHghopmayuoHHO-Memoodu4ecKkue u MamepuasibHO-mexHuU4Yeckoe obecneyeHue npoyecca
8bINMOoJIHEHUSI UTHAUBUAYaNbHOro 3agaHus

1. MaTepuanbHO-TeXHUYeckoe obecneyeHne npolecca BbINOMHEHUA MHOUBMAYaNbHOIMoO 3aja-
HUsA — cMm. MNpunoxeHne 6.

2. Ob6ecnedeHne npouecca BbINOMHEHUS WHOUBMAYANbHOMO 3agaHus yvebHon, yyebHo-
METOAMYECKON NUTepaTypo U MHbIMU BUBNMOTEYHO-MHPOPMALMOHHBIMKU pecypcaMn 1 cpeacTBamu
obecneyeHnsi obpasoBaTenbHOro npouecca — cM. MNMpunoxexne 1, 2, 3.

LWKAJIA U KPUETEPUMN OLIEHUBAHUA

— «3a4TeHO» MO WHAMBUOYaNbHOMY 3a[aHWI0 BbICTABMNSAETCS, €Crn: a) BCe 3agayu peLleHbl
npaeunbHo; 6) 3agaym odopmreHbl No BceM TpeboBaHusaM (0b6si3aTenbHble 3NEeMEHTbI: JaHO, HaWTy,
pelleHne, BbINOMHEHbl HEOOXOAMMbIE PUCYHKM U MOCTPOEHMS, FOrMYECKN BEPHO MOCTPOEHO peLLeHMe,
3anMcaH M MpoaHanuM3npoBaH OTBET); B) OQOpMIEHME WHOMBMAYaNbHOrMO 3agaHus COOTBETCTBYET
npegbsaBnsseMbiM TPe6OBaHUAM (TUTYNBHBIV NCT);

— «HEe 3a4TeHO» MO MHAMBMUAYaNbHOMY 3a[aHWI0 BbICTABIAETCS, €CMNW: @) YacTb 3agay pelleHa
HeBepHO; 6) 3agaun 0POpMIIEHbI HE B COOTBETCTBMU C TPeOOBaHMAMU (OTCYTCTBYET AaHO, He onpeaene-
HO YTO HEOOXOAMMO HaWTWU, OTCYTCTBYIOT PUCYHKM U MOCTPOEHUsI, OTCYTCTBYET JOrMKa B pELUEHUN 3aa-
4n, HET OTBETA); B) 0chOpMIIEHNE HE COOTBETCTBYET NpeabaBnsieMbIM TpeboBaHMAM.

5.1.3. TunoBble 3agaHna no ¢mkcupoBaHHbIM Bupamv BAPC

TunoBble KOHTPOMbHbIE 3aJaHUA UMM WHble MaTepuanbl, HeobxoouMble ANSA OLEHKM 3HaHWW,
YMEHUA W HaBbIKOB M (MNn) onbiTa [EATENbHOCTU, XapaKTepusyllmx aTanbl  (popMUpoBaHUS
KOMMEeTeHUMn B Mpouecce OCBOeHWs obpasoBaTenbHOW MporpamMmbl; MeToAMYeckne martepuansl,
onpegernsowme npoueaypbl OUEHUBaHUS 3HaHWW, YMEHWI, HaBbIKOB WU (MnM) omnbiTa AeATenbHOCTH,
XapakTepusyowme aTanbl GOpMMPOBaHUA KoMNeTeHuun npepctaenenbl B [lMpunoxeHun 9 «doHg
OLEHOYHBIX CPeacTB No ANCUMMIMHE (NOfHas BEPCUs)».
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5.1.3.1. BeinonHeHue 1 coaya KOHTPONbHOW paboThl (Ans 3a04HOM POopPMbl 0OYyUeHUs)

He npegycmoTpeHo y4eBHbIM NnaHoM.

5.2. CamocTosiTennbHOe U3y4yeHue Tem

Tema B cocTaBe pa3gena/Bonpoc B cocTase dopma TekyLero
Homep pasgena PacueTtHas Tpy-
P TeMbl pasgena, BblHECEHHbIE Ha CaMOCTOS- [IOEMKOCTD, YAC. KOHTpOns no
TenbHoe nsyvyeHue Teme
1 2 3 4
OuHas ¢opma obyyeHus
1 lMprMeHeHne 3aKOHOB COXpaHeHUs nMnynsca un 1 KOHCMNEKT
SHEPIUN K YNpyroMy 1 Heynpyromy ygapam, rno-
HATWe yaapa, knaccudukaumsa u xapakTepucTu-
Ka yaapos.
2 ABneHus nepeHoca: anddysns, TennonpoBoa- 1 KOHCMEKT
HOCTb, BA3KOCTb: ONpeAerneHne, ycrnosus npore-
KaHWs, 3aKOH.
4 ONeKTPOMarHuTHbIE BOJHbI. 1 KOHCMEKT
5 OnTuyeckas aHM30TPONUA. 1 KOHCMEKT
lNpumeyvaHue:

- yuyebHas, yuebHO-MeToaMYecKkas nuTepaTtypa 1 uHble BMBNNMOTEYHO-MHDOPMALIMOHHBLIE PeCypChl U cpeacTea obecneyeHms camo-
CTOSITENBbHOrO M3yyYeHns Tem — cm. Mpunoxenns 1-4.

LUKANA N KPUTEPUM OLIEHUBAHUA

- OLeHKa «3a4ymeHo» BbICTaBNAETCS, €Crnv 00y4aloLWnnCs NOrMYHO 1N KPaTko 0pOPMUIT KOHCNEKT, B
KOTOPOM OTpa3wi BCe 3HauMMble MOMEHTbl (OnpeaerneHunsl, 3aKoHbl, BENNYMHbI, NapaMeTphbl, SABMNEHNS)
n3y4yaemown Tembl.

- OLEeHKa «He 3a4ymeHOo» BbICTABMSAETCH, ecnu 06y4aloWwnincss OPOPMUI KOHCMEKT, B KOTOPOM He
oTpasvn 60MbLUyo YacTb 3HAYMMbIX NOHATUI (ONpeaeneHusi, 3aKoHbl, BEMWMYMHBI, NapameTpbl, ABMEHWS)
n3y4yaemMow TeMbl, He 3aMeTWIT 3aKOHOMEPHOCTEW.

5.3. CamonoarotoBKa K ayAMTOPHbLIM 3aHATUAM
(KpOMe KOHTPONbHbIX 3aHATUN)

daHaTus, XapakTep (co- Oprany3sauyonHas OGLLMit anropuTM Camoroaro- PacuetHas
Mo KOTOpbIM OCHOBa camonoa- Tpygooem-
npedycmoTpeHa Acpianie) rOTOBKU ToBKN KOCTb, Yac
CaMOMOArOTOBKN , :
CaMOMOAroToBKa
OuHas hopma obyuyeHus (1 cemecTp)
JlabopaTopHble | O3HakomneHue MeTtoaunyeckue yka- 1) U3yuntb meToamnyeckme ykasa- 2
3aHATUSA C METOAMKON 3aHMS MO NOArOTOBKE | HMA k nabopaTopHon paboTe.
BbIMOSHEHMNS Kk nabopaTopHou pa- 2) N3yunTb/noBTOPUTL TEOPETUYE-
nabopaTtopHon 6oTe n paboyas TeT- CKMIN MaTepuarn, NonoXeHHbIN B
paboThbl. pagb. OCHOBY MeTOAa U3MEPEHWUs, opu-
3anonHeHve €HTMPYSACb Ha BOMNPOCHI ANs Camo-
YacTu oT4yeTa no KOHTpOnS.
npoBeAEeHNIO 3) 3anonHuTbL TEOPETUYECKYIO
nabopaTtopHoMn YyacTb paboyeli TeTpaam (Ha nevar-
paboThbl. HOW OCHOBE).
[pakTnyeckune MNogroToBka no lMnaH npoBeaeHus 1) O3HakoMUTLCA C NNaHOM npoBe- 2
3aHATMA Temawm ans pe- NpaKkTU4eCcKnX 3aHs- OEHUS NPaKTUYECKUX 3aHATUN.
LeHna 3afau. TUI C yka3aHneMm TeMm, | 2) I3yunTb/noBTOpPUTL TEOPETUNYE-
npes3eHTauuun nekuu- | CKUMI maTepuan no Temam, pac-
OHHbIX 3aHATUNA. CMaTpvBaeMbIM Ha MPaKTUYECKOM
3aHATUU.
3) BeinucaTtb B TeTpaab OCHOBHbIE
POpMynbl, 3aKOHbI, KOHCTaHTbI,
€OVHULbI U3MEPEHUSI.
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LUKANA U KPUTEPUN OLLEHUBAHUA

— OLEHKa «3a4yTeHo» BbICTaBnsieTcs oOydarowemycsa ecnm odopMneHa TeopeTnyeckass dacTb
oTyeTa Kk nabopaTopHoi paboTe (OTBETbl Ha KOHTPOSIbHbIE BOMPOCHI), COCTABMEH K KOHCMEKT K
NPaKTUYECKOMY 3aHATUIO (BbIMMCAHbl OCHOBHblE (QOPMYIbl, 3aKOHbI, KOHCTaHTbl, €AUHULbI U3MEPEHUS
BENNYMH);

— OUEHKa «He 3a4TeHO» BbICTaBMsieTCs oby4vatlollemMycsi ecrnm He odopmMieHa (MM YacTUYHO
odopmrieHa) TeopeTudeckas 4actb oT4yeTa k nabopaTopHon paboTte (0TBETbI Ha KOHTPOSbHbLIE BOMPOCHI),
He COCTaBMEH K KOHCMEKT K MpaKTUYeCKOMY 3aHATUI0 (HE BbIMMCaHbl OCHOBHblE (POPMYIbl, 3aKOHBbI,
KOHCTaHTbI, €UHULbI UBMEPEHUS BEMNNYUH).

5.4. CamonogrotoBKa u yyactue
B KOHTPOJIbHO-OLIEHOYHbIX Y4€OHbIX MeponpuaTusax (paboTtax), NpoBOAUMbIX B paMKaXx TEKYLLero
M py6GeXHOro KOHTPOJISi OCBOEHUSA AUCLMIMIIUHbI

HaunmeHoBaHue oue- | OxBaT oby4vato- CopepxatenbHas xapakTepucTtuka (Te- PacueTtHas Tpy-
HOYHOro cpeacTBa LUMXCs MaTMyeckas HanpaBiEHHOCTb) [OEMKOCTb, Yac
1 2 3 4
OyHas dopma 0byyeHust
BxodHol (PpOHTAasbHbIN OcHoBHble pa3fensbl WKOMBHOMO Kypca -
Ur3nKHN.
KonmpornibHass  pa- | dpoHTanbHbIN Mo pesynbTaTtam U3y4yeHust pasgenos 1
6oma «MexaHukay, «QnekTpu4ecTBo U MarHe-
TU3MY.
TecmuposaHue PPOHTAanNbHbLIN Mo pesynbTatam nsyveHus pasgena 1

«MonekynsapHasa dusnka n TepmoanHa-
Mukay, «KonebaHms n BonHbly», «OnTuU-
Kay, «ATOMHaa n aaepHasa usunkay.

Omuem no nabopa- PpOHTanbHbLIN Mo pesynbTatam nsyvyeHus pasgenos 1

mopHou pabome «MexaHukay, «QnekTpu4ecTBo U MarHe-

TM3M», «MonekynsapHasa dusunka u Tep-

mMoaunHamukar», «KonebaHusa v BOMHbIY,

«OnTukay, «KATOMHasa n agepHasn hunau-
Kay.

KoHcrniekm pPOHTaNbHbLIN Pasgensl 3 n 4. 1

Mo OKOHYaHWMM U3yYeHUs OUCLMNNHBLI 0by4YaoLmnecss NPOXOAAT MTOrOBOE TECTMPOBaHWE. TecTu-
poBaHue aBnseTcs hOPMON KOHTPONSA, HanpaBneHHOW Ha NPOBEPKY BriageHus TEPMUHONOrMYeckum an-
napaTtoM U KOHKPETHbIMU 3HAHUSIMU B 061acTy OU3NKMN.

TecTupoBaHMe OCYyLLECTBNAETCS MO BCEM TEMaM U pasgenam OUCLMMIMHbI, BKNOYas TEMbl, BbIHO-
C/MbI€ Ha CaMOCTOATENbHOE N3yYeHMe.

UtoroBoe TectupoBaHue npoeogutca B QMOC yHuBepcuteTa. Npouenypa TeCTUPOBaAHUSA OrpaHu-
YeHa BO BpPEMEHM WU npepgnonaraeT MaKCUMarbHOE COCpPeAOoTOYEeHMe Oby4daroLlerocs Ha BbIMOSTHEHUU
TecTa.

TecTupoBaHue NpoBOANTCH B ANEKTPOHHOW hopme. MNMpaBunbHbIE OTBETHI HA 3adaHusa Heobxoau-
MO OTMeuaTb B BblJaHHOM TECTOBOM NUCTE C 3adaHUAMWN.

Tect BKkntoyaeT B cebs 20 3agaHnii. Bpemsi, 0TBOAMMOE Ha BbIMONHEHME TecTa — 60 MUHYT. B Kax-
ObIl BAPWAHT TecTa BKIOYalTCst BONPOCH! B CeAYOLWEM COOTHOLLEHMN: 3aKpbiTble (O4MHOYHbIN BbIGOP)
— 25-30%, 3aKpbITble (MHOXeCTBEHHbIN BbIOOp) — 25-30%, oTkpbIThie — 25-30%, Ha ynopsiiodeHune n co-
otBeTcTBME — 5-10%.

CTpyKkTypa MTOroBoro Tecra:

3agaHne Ne1 — knHemaTuKa NnocTynaTenNbHOro ABUXKEHUS;

3agaHne Ne2 — knHemaTuKa BpalLaTenNbHOro OBUKEHMS;

3agaHue Ne3 — auHamuka;

3agaHne Ned — 3aKOHbl COXpaHeHWs;

3agaHne Ne5 — monekynapHasa dpuauka;

3agaHne Ne6 — TepmoanHammka;

3agaHne Ne7 — anekTpocTaTuKa;

3agaHne Ne8 — 3akOHbI MOCTOAHHOIO TOKa;

3agaHue Ne9 — marHuTtHoe norne;

3agaHue Ne10 — anekTpomMarHuTHast MHOYKU WS,
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3apaHne Ne11 — konebaHus;

3agaHve Ne 12 — BonHbl;

3agaHune Ne 13 - reomeTpudeckas onTuka;

3agaHne Ne14 — nHtepdepeHums ceeTa;

3agaHue Ne 15 — gudbpakuus ceeTa;

3agaHne Ne 16 — nonsipusaums cBeTa;

3agaHne Ne17 — B3anmoaencTemne cBeTa C BELLECTBOM;
3agaHue Ne 18 — TennoBoe usnyyeHue Tern;

3agaHne Ne 19 — atomHasa duanka;

3agaHue Ne 20 — agepHas dusumka.

LWkana n Kputepun oueHnBaHuA

- OLeHKa «OTNIMYHOY» BbICTaBNsETCA oby4valoemycs, ecnm nNpaBuIibHO BbiNOnHeHo 6onee 81%
3aJaHun;

- OLEeHKa «XOPOLLUO» BbICTaBMAeTCA obyyaloleMycs, ecrnv NpaBWibHO BbIMOMHEHO OT 71 do
80% 3apaHuii;

- OLEHKa «yOO0BMETBOPUTENBHO» BbICTABMAETCSA oby4vatolemycsl, ecrnv NpaBuilbHO BbINOJTHEHO
oT 61 go 70% 3apaHui;

- OLleHKa «HeYyOOBNETBOPUTENBHOY BbICTABMAETCH 00yyatoLwemMycsi, eCrv NpaBUIibHO BbIMOJSHE-
HO MeHee 61% 3agaHui.
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6. MIPOMEXYTOYHAA ATTECTALINA OBYHAIOLLIMXCA
NoO PE3YJIbTATAM U3YYEHUA YYEBHOU OUCLIUMIIUHDI

6.1 HopmaTuBHas 6a3a npoBegeHusi
NPOMEXYTOYHOW aTTecTaluum odyyarLlmxcs no pesynbTatamMm U3y4yeHusi AUCLMNIUHBI:

1) pevictBytowee «onoXeHNe O TEKYLLEM KOHTPOSIE yCreBaeMOCTH, NPOMEXYTOYHON aTTecTauumn obyyato-
LMXca No nporpaMmaM Bbicluero obpasoBaHusi (bakanaBspuaT, cneuuanuteT, Maructpartypa) u cpegHero
npodeccunoHansHoro obpasoanusa B Prb0OY BO Omckuin FTAY »

6.2 OCHOBHbIe XapaKTePUCTUKHU

I'IpOMe)KYTO‘-IHOﬁ aTTecTauuvm 06yqarou.w|xc;| no uToram n3yv4yeHmd aUCUUNIIUHbI

1 cemecTp

Llens npomexxyTo4HoW aTTecTa-
Lun -

yCTaHOBMEHNE YPOBHSA JOCTVXKEHUS KaxabiM 0byyarowmmces Lenen
1 3agay obyyeHus no 4aHHOW AUCLMNIIMHE, U3NOXEHHbIM B N.2.2
HacTosLLEen NporpaMmmsbl

dopma NpoMexXyTo4YHOM aTTecTa-
LMK -

3a4éT C OLUEeHKoM

MecTto npoueaypbl nony4vyeHus
3au4éTta B rpacmke yuye6HOro npo-
uecca

1) yyacTtune obyyatrowerocs B npoueaype nonyyeHus 3ayéra ocylue-
CTBMSIETCA 3a CHET y4ebHOoro BpeMeHu (TpygoéMKOCTH), OTBEAEHHO-
ro Ha U3y4yeHvne UCLMNINHGI

2) npoueaypa nposoauTtcs B pamkax BAPO, Ha nocnegHen Hegene
cemecTpa

OCHOBHbI€e yCroBUs NosyvYeHus
obyyarwwmmcs 3ayéTa:

1) obyvatoLwmmncs BLINONHUN BCe BUAbI y4eBHoM paboThl (BKkMoyas
CaMOCTOSATENbHYI0) 1 oTYnTancs o6 nx BbINOMHEHNN B CPOKU, yCTa-
HOBIEeHHble rpadnkom y4yebHOro npowecca no AUCUUNINHE;

2) NpoLén 3aKM4YnTEeNnbHOEe TECTUPOBAHKE.

Mpouenypa nony4yeHus 3ayvéra -

MeToaunyeckue maTepmansl, on-
peaensiowme npoueaypbl oLeHU-

BaHUsl 3HAaHUW, YMEHUMN, HAaBbIKOB:

MpeacraBneHbl B POHAE OLLEHOYHBLIX CPEACTB MO AaHHOWN y4ebHoM
avcumnnuHe (cm. — MNMpunoxexue 9)

dopmMa NPOMEXYTOYHOW aTTecTaumm obyyalLnXCcs — 3a4eT C OLIeHKON.
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7. OBECNEYEHME YYEBHOIO NPOLIECCA NO ANCUUIMINHE

7.1. BubnuoTte4yHoe, uHchopMaLMOHHOE U MeToAUYECKOe obecneyeHue
y4yebHoro npouecca no AMcuUunianHe

B cooTBeTCTBMU C 4ENCTBYOLMMN rOCYy4apCTBEHHbIMU TpeboBaHAMKU ANs peanusaummn y4ebHoro
npouecca no gucumnnunHe obecneymBatowlen kadpenpon paspabaTbiBaeTcsi U MOCTOAHHO COBEPLUEHCTBY-
eTca yyebHo-meTtoamyeckun komnnekc (YMK), cooTrBeTcTBylOLMA OaHHOW pabouyen nporpamme. [pu
paspabotke YMK kadegpa pykoBoACTBYeTCS YCTAHOBMEHHbIMU YHUBEPCUTETOM TpebOoBaHUAMU K ero
CTPYKTYpE, COAepXaHuto 1 0hOpMITEHNIO.

OpraHunsaumoHHo-meToauveckum sapom YMK asnstotcs:

- nonHasa Bepcun pabouert nporpaMmmbl Y4EOHON AUCLMNNUHBI C BHYTPEHHUMU MPUMOXEHUSIMM
NeNe 1-3, 5, 6, 8;

- poHA oueHouHbIX cpeacTs no Hen ®OC (MpunoxerHne 9);

- MeToOuYEecKne pekomeHdaumm Ang obyqarLmxcs No U3ydeHUIo AWCUMMIUHBL U NMPOXOXOEHWIO
KOHTPOIbHO-0LEHO4YHbIX MeponpusaTun (MpunoxeHne 4);

- MeTOAMYECKNE pekoMeHaauun npenogasaTtensam no gucuunnuye (MpunoxeHue 7).

B coctaB y4yebHO-MeTOQMYECKOrO KOMMIiekca B 00A3aTenbHOM MOpsiAke TakKe BXOAAT nepeduc-
nexHble B MNpunoxeHnsax 1 n 2 NCToYHMKM y4ebHoM 1 yd4ebHO-MeToaMYECKON UHpopMaLmn, y4ebHble pe-
CypCbl 1 cpeacTBa HarnsigHOCTMU.

MpunoxeHusa 1 n 2 kK HacToswWweMy y4ebHO-NporpaMMHOMY AOKYMEHTY B obA3aTenbHOM nopsiake
aKTyanuaupyeTcs Ha Hayarno Kaxgoro y4ebHoro roga.

OnekTpoHHasa Bepcus aktyansHoro YMKI, agantupoBaHHas ansg oby4yaromnxcsi, BbICTaBNSETCA B
3NEKTPOHHON NHPOPMaLIMOHHO-06pa3oBaTeENbLHOM Cpeae yHMBepcuTeTa.

7.2. UHcpopMaLMOHHbIE TEXHONOMMU, UCNOSIb3yeMble NMPU OCYLLEeCTBIeHUN
obpasoBaTenLHOro npouecca no AMCLUNIMHE; COOTBETCTBYIOLas UM
MH(OpMaLMOHHO-TEXHONOrMYeckas U KoMnbloTepHas 6asa

MHopmaLmoHHble TexHonormm, Mcnonb3yemMble Npy OCYLLEeCTBIeHNN 06pasoBaTernibHOro npo-
uecca rno gucumnnuHe u ceegeHns 06 MHHPOPMaLMOHHO-TEXHOMNOMMYECKON 1 KOMMbloTepHON 6a3e, Heob-
XOoOUMOW AN npenogaBaHusa U U3ydeHus AMcumMnnuHbl, npeacrasneHsl B MNpunoxenun 5. [laHHoe npu-
noxeHune B obs3aTenbHOM MOPSIAKE akTyannampyroTCcsa Ha Ha4vano kaxgoro ydebHoro roga.

7.3. MaTepMaano-TeXHqucxoe obGecne4yeHune yqe6Horo npouyecca no gucunninuHe

CeeneHusa 0 matepuanbHO-TeXHMYecKon 6ase, Heobxoanmon aAnga peanu3auun nporpammel guc-
LMNAWHbI, NpeacTasneHsl B MNpunoxeHun 6, koTopoe B 00s13aTENbHOM NOPSIAKE akTyanu3vMpyeTcsl Ha Ha-
yano Kaxzagoro y4yebHoro roga.

7.4. OpraHusauuoHHoe obecneyeHue y4eOHOro npouecca n cneymanbHblie TPe6OBaHNA K HEMY
C yYeTOM xapakTepa y4e6HoM paboTbl N0 AUCLUNINMHE

AyaouTopHble yyebHble 3aHATUS MO AUCUMNNWHE Be4yTCcs B COOTBETCTBMM C pacrnvcaHueM, BHeay-
AMTOpHas akagemudyeckasi paboTa opraHuM3yeTcsi B COOTBETCTBUM C CEMECTPOBbIM rpadumkom BAPC un
rpacdukamMn coaun/npuéma/salnTbl BbINOMHEHHbIX paboT. KoHcynbTupoBaHue oby4dalolwmxcs, uaydato-
LMX JaHHYI0 AUCUMNIIMHY, OCYLLECTBNSETCA B COOTBETCTBUM C rpadpKOM KOHCYMNbTaLWiA.

7.5. KagpoBoe obecneuyeHune y4eGHOro npouecca no gUcUMUnnHe

CeepneHus 0 kagpoBoM obecnedyeHnn y4ebHoro npolecca no ANCUUNinHe npeacraeneHsl B MNpu-
noxeHun 8, KoTopoe B 06s13aTeNbHOM NOPsSAKE akTyanusnpyeTcs Ha Hayano kaxaoro y4ebHoro roga.

7.6. OGecnevyeHune y4ueGHOro npouecca no AMcUMNAUHe ANsa MHBanNuAoB U nuu
C OrpaHM4YeHHbLIMU BO3MOXHOCTSIMM 340POBbLA

OpraHu3auMoHHO-Neaarormyeckoe, Mcuxornoro-neaarornyeckoe CoMpoBOXAeHME 06ydalolnxcs
WHBanNWAOB W MWL C OrpaHNYeHHbIMM BO3MOXHOCTAMM 30POBbSI OCYLLECTBMIAETCA HA OCHOBaHWM COOT-
BETCTBYIOLLEN PEKOMeHAaLUMN B 3aKIOYEHUWU MCUMXONOro-MeanKko-neaarornieckon KOMUCCUM N UHOu-
BMAyanbHONM Nporpamme peabunutaummn MHeanuaa.

O6yyvatoWwmnmecsa U3 Yncna nuy, ¢ orpaHUYeHHbIMU BO3MOXHOCTAMW 300POBbS M MHBaNUAOB B Cry-
yae HeobXoaAMMOCTH:
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— TNpPeOoCTaBnsTCA neyaTtHble U (MNn) 3aNeKkTpoHHble obpasoBaTerbHble pecypcbl B opmax,
afanTMPOBAaHHBIX K OrpaHUYEHNsAM NX 340POBbS;

— y4yebHO-mMeTOOMYECKME MaTepuanbl AN camMoCToATeNbHONW paboThl, OLLEHOYHbIE CPeacTBa Bbl-
BupatoTca ¢ y4eToM UX MHAMBUAYaNbHbIX NCUXON3NYECKUX OCOBEHHOCTEN;

— paspeluaeTcsi MCMOMb30BaHMe TEXHUYECKUX CPeacTB, HEOOXOOUMbBIX UM B CBSA3U C UX UHAUBU-
AyanbHbIMU 0COBEHHOCTSIMU (3T cpeacTBa MOryT ObITb NPEAOCTaBMEHbl YHUBEPCUTETOM MMM MOTYT UC-
nonb3oBaTbCs COBCTBEHHbIE TEXHUYECKUE CPEACTBA);

—  MpoBeeHve npoueaypbl OLEHMBAHNS pe3ynbTaToB 00y4eHNs1 BO3MOXHO C y4ETOM OCOBEHHO-
CTen HO30/M0rMIn (YyCTHO, MMUCbMEHHO Ha Bymare, MMCbMEHHO Ha KOoMMbloTepe, B hOpMe TECTUPOBaHUS U
T. N.) NPY UCMONb30BaHUN AOCTYNHOW hOpMbl NPeOCTaBNEHNS 3a4aHNA OLEHOYHbIX CPeaCTB U OTBETOB
Ha 3agaHusa (B neyaTHoW bopMe yBenuyeHHbIM LWpUdTOM, B bopMe ayamosanucu, B (oopMe 3NeKTPOH-
HOro AOKYMEHTa, 3aaHns 3a4MTbIBalOTCS aCCUCTEHTOM, 3aaHUs NpefoCcTaBnsAnTCa C UCNOMNb30BaHMEM
cypoonepeBoa) C UCNOoNb30BaHUEM OOMNONHUTENBHONO BPEMEHW AN NOArOTOBKM OTBETA.

Bo Bpemsa npoBefeHnsa 3aHATUIA B rpynnax, rge obydarTtcs mHBanuabl u obydatowmeca ¢ OBS,
BO3MOXHO NPUMEHEHNE MYNbTUMEAUWHbLIX CPEeACTB, OPITEXHUKW, CNang-npoeKTOpOB U UHbIX CPeacTB
ANsi NOBbILIEHWS YPOBHSI BOCMPUATUA y4ebHOM nHdopmaumMm oby4arLlwmMMUCa C pasfMyHbIMU HapyLue-
HUsIMU. [na pasbACHEHUS OTAENbHbIX BOMPOCOB M3y4aeMOW OUCUMMIVHBI NpenogaBaTensmmn AOMOSHKW-
TenbHO NPOBOAATCA UHAMBUAYASbHbBIE KOHCYNbTaLMK, B TOM YMCIE C UCMOSMb30BaHNEM ceTU VIHTepHeT.

7.7. ObecneyeHne obpasoBaTefibHbIX MPOrpamMM C YaCTUYHbIM MPUMEHEeHNeM
3JIeKTPOHHOro O6y4eHMA U AUCTAaHLUNOHHbIX OOpa3oBaTeNlbHbIX TEXHONIOTUN

Mpu peanu3aumm nporpammbl AUCUMNINHBI MOTYT MPUMEHSTLCS 3MEKTPOHHOEe 00yyeHne n guc-
TaHUMOHHbIe 0bpasoBaTeNbHbIe TEXHOMOrUM.

B cnyyae npumeHeHns aneKkTpOHHOro obydYeHus, AMCTaHUMOHHbBIX 0BpasoBaTenbHbIX TEXHOMOMNM,
oby4yarowmmcsa obecneunBaeTcs OCTYN K COBPEMEHHbIM NpodeccrMoHanbHbiM 6azaM gaHHbIX 1 UHGOP-
MaUMOHHBIM CMpPaBOYHLIM CUCTEMAaM, COCTaB KOTOPbIX onpegensercd B pabodven nporpamme. B anek-
TPOHHON MHPOPMaLNOHHO-0Bpa3oBaTeNLHON Cpeae yHMBEpcuMTeTa B pamMKax AUCLMMNNWH co3daeTcs
9MEeKTPOHHbIN obyyaroLWwmii Kype, cogepxawui yuebHo-MmeToamMyeckne, TeopeTmyecke MmaTepuansl, UH-
dhopmaumMoHHble MaTepuanbl ANS CaMoCTOATENbHOW paboThbl.
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8 INCT PACCMOTPEHUIA U OQOBPEHUN

pa6ouei nporpammbl aucuunnuibl 51.0.10 ®u3uka
B coctase OINOIM no HanpaeneHuto nogrotoBku 35.03.01 JlecHoe aeno

1. PaccmoTpeHa u ogobpeHa:
a) Ha 3aceaanuu obecneuunsaioLleil npenoaasaHue kadeapbl MaTemMaTu4ecknx 1 eCTECTBEHHOHaYYHbIX

AVUCLUNINH;
npotokon N2 10 ot 20.05.2019. &ﬁ o
3aB. kacdeapoit, K.6.H., AOLEHT g batoxuHa O.E.

6) Ha 3acegaHun MeToau4eckon komuccun no Hanpasnexuo 35.03.05 CafosoACTBO;

npotokon Ne 9 ot 28.052019. @7/7’
Ycosa M.B.

MNpeacegarens MKH — 35.03.01, K.C.-X.H., AOLEHT
2. PaccmoTpeHue U ofobpeHue npeacTaBUTensMu npdteccuoHanbHoM chepbl

no npodunio OMNOI:

3. PaccmoTpeHue M ofo6peHne BHEWHUMU NpeACTaBUTENsIMU (OpraHaMu) neaaroruyeckoro
(Hay4HO-NeaarorMyeckoro) coobuecTBa no NpoMuNI0 AUCUUNIUHL:
K.d.-M.H., AoU., AOLUEHT kadeApbl NPUKNaAHON! 1 &
MeanuMHCKon duaukn PrEOY BO «OMIY uM. ®.M. locToeBckoro» J()/&M‘// TonbTsnuH B.B.
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9. ©BMEHEHWA N OONOJIHEHUA

K paboyen nporpaMmme AUCLMMIIUHbI
npeacrtaBneHbl B npunoxeHun 10.
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NEPEYEHb .
JINTEPATYPbI, PEKOMEHOYEMOMU
anA N3y4YeHuna oucumninHbl

NPUNOXXEHUE 1

ABTOp, HauMeHoBaHue, BbIXOAHble AaHHbIe

DocTtyn

"pabosckun, P. N. Kypc dumsmku : yuebHoe nocobue ans sysos / P. WN. pabos-
ckun. — 13-e usg., ctep. — Caxkr-lMNeTepbypr : JlaHb, 2022. — 608 ¢c. — ISBN 978-
5-8114-9073-8. — TeKcT: 3aneKTPOHHbIN // JlaHb : 3neKkTpoHHO-6ubnuoTeyHas
cuctema. — URL: https://e.lanbook.com/book/184052. — Pexum goctyna: ans
aBTOPM3. NONIb30BATENEN.

http://e.lanbook.com

KanH, K. B. Kypc obuieln dusmku: yyebHoe nocobue / K. b. KaHH. — Mockea :
KYPC: UH®PA-M, 2022. — 368 c. — ISBN 978-5-905554-47-6. — TekcT : anek-
TpoHHbIM. — URL: https://znanium.com/catalog/product/1094750. — Pexum poc-
Tyna: no NOAMNUCKe.

http://znanium.com

MpyaHukora, . A. MonekynsipHasi pusmka n TepmoguHammuka B Griok-cxemax u
Tabnuuax : yyebHoe nocobue / WN. A. lMpygHukoea, A. A. babapuko. — OMCK :
Owmckunn TAY, 2020. — 78 c. — ISBN 978-5-89764-901-3. — TeKCT : 9NEKTPOH-
HbIn // NaHb : ANEKTPOHHO-bMBnMoTeyHas cuctema. - URL:
https://e.lanbook.com/book/153550. — Pexxum goctyna: onsa asTopums. nosnb3oBa-
Tenew.

http://e.lanbook.com

XaBpyHsik, B. . ®u3uka. JlabopaTopHbIi npakTukym : yd4ebHoe nocobue / B. T.
XaBpyHsik. — Mocksa : UHOPA-M, 2019. — 142 c. — (Bbicwee obpasoBaHue: ba-
kanaepuaTt). — ISBN 978-5-16-006428-4. — TekcT : 9nekTpoHHbIn. - URL:
https://znanium.com/catalog/product/1010095. — Pexum goctyna: no nognucke.

http://znanium.com

Menues, A. [l. dusuka : ydebHoe nocobue / A. 1. iBnues. — 2-e n3a., ncnp. —

CaHkT-leTepbypr; Mocksa; KpacHogap : JlaHb, 2009. — 672 c. — ISBN978-5- HCXb
8114-0760-6. — TeKCT : HENOCPEACTBEHHbIN.

Tpodumora, T. U. Kypc dmauku : yuebHoe nocobue / T. N. Tpodmmosa. — 11-e

nag., ctep. — Mockea : Beicwas wkona, 2006. — 557 c. — ISBN-55-7695-2629-7. HCXB

— TeKCT : HenocpeCTBEHHbIN.

Bonpocbkl ecTecTBO3HaHMSA : Hay4HbIN XypHan. — UpkyTck : UpkyTcknia rocyaap-
CTBEHHbIV YHUBepcuTeT nyten coobuenusi, 2013 -. — BeixoguT 4 pasa B rog. —
ISSN 2308-633. — TeKkCT : aneKkTpoHHbIN // JlaHb : 3aneKkTpoHHO-6nbnnoTeyHas
cuctema. — URL: https://e.lanbook.com/journal/2310. — Pexxum goctyna: gns aB-
TOPU3. NONb30BaTENEeN.

http://e.lanbook.com
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http://e.lanbook.com/
http://znanium.com/
http://e.lanbook.com/
http://znanium.com/
http://e.lanbook.com/

NPUNOXEHMUE 2

NEPEYEHb PECYPCOB
WH®OPMALIMOHHO-TENEKOMMYHUKALIMOHHOW CETU «MHTEPHET»
W NOKAJNbHbIX CETEW YHUBEPCUTETA,
HEOBXOOUMbIX And OCBOEHUA ANCLUUNIINHDbI

1. YaaneHHble 3NeKTPOHHbIe ceTeBble y4eOHble pecypcbl BPEMEHHOro A0CTyna,
copmupoBaHHbIe HA OCHOBaHUM NPAMbIX AOrOBOPOB C NpaBooGnagarTensamm
(aneKTpoHHbIe 6MbnuoTeyHble cuctembl - A6C)

HanmeHoBaHve Hoctyn
OnekTpoHHO-6MbnNnoTevHasa cuctema usgarenscrea «Jlanb» | http://e.lanbook.com
OneKTpoHHO-6MbNnoTevHasa cuctema «Znanium.comy https://znanium.com/
OneKTpoHHO-6nbnuoTeyHasa cuctema «KoHcynbTaHT http://studentlibrary.ru
CTydeHTa»

YHuBepcanbHas 6a3a gaHHbix UBUC https://eivis.ru/
CnpaBoyHas npaeoBasi cuctema KoHcynbTtaHTtlnoc http://www.consultant.ru

2. OneKTpOoHHbIe ceTeBble pecypchbl OTKPLITOro gocrtyna (npodeccnoHanbHble 6a3bl AaHHbIX,
MaccoBbl€ OTKPbITbl€ OHMANH-KYPCbl U Np.):

MpodeccrnoHanbHble 6a3bl AaHHbIX | https://do.omgau.ru
3. ONeKTPOHHbIe y4ebOHble U y4eOHO-MeTOANYECKNE PECYPChI, NOATOTOBMNEHHbIE B YHUBEpPCUTETE!
ABTOp(bI) HaunmeHoBaHve Hocrtyn
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YYEBHO-METOANYECKOE OBECINEYEHUE

CAMOCTOATENIbHOW PABOTbI OBYYAIOLLMXCSA

NPUNOXEHMWE 3

no gucuuninnHEe
1. YyebHO-MeTOAUYECKaA nuTepaTypa
ABTOpbI HanmeHoBaHue HocTtyn
B. A. TUMOHWH, MeToanyeckune ykasaHusi k nabopatopHbiM pabo- | Kacdbegpa matematu-
3. B. lNoryHos.a, Tam no kypcy «®usuka». Paspgen «MexaHuka»: | YECKMX U eCTeCTBEH-
O. B. KopHeesa, YyebHoe nocobue / B. A. TUMOHUMH, | HOHay4HbIX  gucumn-
A. ©. NBaHoB, O B. JloryHoBa n gp. — Owmck: UN3g-Bo OMIAY, | nuH, yyebHas nabopa-
W. A. NpyaHukosa, 2004. - 20c. Topus «dusnkar
C. E. l'openos,
H. N. MNMuckyHoBa
W.B. KykoTa, MeToanueckne ykasaHusa k nabopaTtopHbim pabo- | Kadbegpa maTematu-
E.N. Ynx, Tam no kypcy «®usumka». Pasgen «MexaHuKka»: | YECKMX W eCTecTBeH-
H.I. BbikoBa, YyebHoe nocobue / N.B. KykoTta, E.N. Ymx n gp. — | HOHay4HbIX avcuun-
A.®. NBaHoB, Owmck: BapnaHT-Omck, 2013. — 44 c. nvH, y4yebHas nabopa-

H.H. CkasanoBa

Topna «dusnka»

B. A. TUMOHWH dusmka. PykoBoacTtBo k nabopaTtopHbiM paboTam. | Kadbegpa maTtematu-
J'I. A. Foo6 Hoéa Pasgen «3OnekTpoctatvka WM MOCTOSIHHBIA TOK»: | YECKUX W eCTEeCTBEH-
A. CD. IABF;H{)B ’ y4yebHoe nocobue / B. A. TuMoHUMH, A. ®. /IBaHOB | HOHaY4YHbIX avcuun-
C. E- o enoé n ap. — Omck: Bapumant-Omck, 2013. — 52 c. nvH, yv4ebHas nabopa-
-E-1op Topus «dusnkar
A ®. VIBaHOB MeTtoanyeckue ykasaHusi k nabopatopHbim pabo- | Kacdbegpa wmatematu-
H. H- CKasan(,)Ba Tam no kypcy «®usnkar. Pasgen «eomeTpuye- | YeCkux M ecTeCTBEH-
B-A-TVIMOHI/IH ’ ckas onTukax»: YyebHoe nocobue / A. ®. BaHOB, | HOHay4YHbIX  gucLMN-
O. B. Ko HeeB,a H. H. Ckasanosa n gp. — Owmck: BapuaHt-Omck, | nuH, yyebHas nabopa-
- 5. Rop 2014. — 24 c. Topus «DU3MKa»
E U Yk MeToanueckne ykasaHusa Kk nabopaTtopHbiM pabo- | Kadbegpa maTematu-
B.I'I' cur ,eHKO Tam no kypcy «®usuka». Pasgen «BonHoBas on- | YeCkUX W eCTeCTBEH-
A.<D' MBaﬁ:OB ’ TUKa»: YyebHoe nocobue / E. N. Ymx, | HOHay4HbIX ancuun-
I'I.I'I. EoG OB’ B. M. Curgenko u gp. — Omck: UMzg-seo OMIAY, | nuH, yyebHas nabopa-
1. boop 2005. — 24 c. Topus «DU3MKa»
A ®. VIBAHOB MeTognueckne ykasaHusa Kk nabopaTtopHbim pabo- | Kadbegpa maTematu-
I'I. I'I'E>06 OB’ Tam no kypcy «®uauka». Pasgen «KBaHTOBble | YeCKMX U €CTEeCTBEH-
e POB, CcBOMCTBa  cBeTa»: YuyebHoe nocobme /| HOHay4YHbIX  gucumn-

B. M. Curuaexko,
O. B. KopHeeBa

A. ®. UeaHos, T1. . Bobpos n gp. — Omck: Bapu-
aHT-Omck, 2014. — 28 c.

nvH, yvyebHasa nabopa-
Topus «dusnkar

Y4yebHo-meToguyeckoe nocobre no dusumke: Kacdegpa wmartemaTu-
H.IM. BbikoBa, y4yeb.-meToq. nocobue / H. 1. BeikoBa, T. B. Kow- | yecknx un ecrecTBeH-
T.B. Kowkaposa, kapoBa u gap. - Omck : Usg-Bo OMIAY, 2006. - 91 | HOHay4HbIX  gucumn-
A.®. NBaHoB c. nvH, y4yebHas nabopa-
Topua «dusnka»
W. A. MNpyaHukosa, dusmka: Onok-cxembl, Tabnuubl KM Auarpammbi: Kabenpa maremary-
T. B. Kowwkapoea, y4eb. nocobue / W. A.TpygHukoBa [ gp.]. — quKmxp N ecTecTBeH-
U. B. Tnxommnpos, Omck: MWs3pg-Bo Preoy BO OmMMAY  wum. HOHaYUHbIX avcLun-
H. N. MNMuckyHoBa, M. A. CtonbinuHa, 2017. — 64 c. 6 6ona-
0. B. KopHeesa, nvH, y4ebHas nabopa
A. A. Babapuko Topus «dusnkar
2. Y4ye6GHO-MeTOAMYECKME pa3pabOTKM Ha NpaBax pyKonucu
ABTOpSLI HavmeHoBaHue Hoctyn
KomnbloTepHbI NpakTukym no dusnke: ydebHoe Kacpenpa  maremaru-
YeCKUX W eCcTecTBEeH-
C. M. AHOpPIOLIEYKUH, nocobue / C.A. AngptowweydkmH, A.A. babapuko. — HOHAYWHBIX  [IACLIMN-
A. A. babapuko Omck: W3pg-Bo POy BO Owmckuir TAY wnm. MH. vueBHas na6ona-
M.A. CtonbinuHa, 2016. — 48 c. Y P
Topus «Pusnkar
A.®. NBaHoB, Pabouas TeTpagb Ne 1: BcnomoraTenoHoe y4eb- | Kacdbegpa wmatematu-
C.E. l'openos, Hoe wu3paHne / A.®. MeaHoB, C.E.lopenos, | YeCkMx KN eCTeCTBeH-
O.B. KopHeega, O.B. KopHeeBa, A.A. babapuko. — Omck: M34-BO | HOHaYYHbIX auncuun-

A.A. babapuko

OO0y BO Omckum MAY wumm. T.A. CtonbinuHa,

nvH, y4ebHas nabopa-
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2016. —48c.

Topua «dusnka»

A.®. BaHoB,
C.E. l'openos,
0O.B. KopHeega,
A.A. Babapuko

Pabouas Tetpagb Ne 2: BcnomoraTtensHoe y4eob-
Hoe wu3pgaHne [/ A.®.WMeaHo, C.E.openos,
O.B. KopHeeBa, A.A. babapuko. — Owmck: M3g-Bo
o0y BO Owmckui TAY wmm. T.A. CtonbinuHa,
2016. - 32 c.

Kadegpa martematu-
YeCKUX W eCcTecTBEH-
HOHay4HbIX  AuCuWN-
nvH, y4yebHas nabopa-
Topna «dusnka»
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NMPUNOXEHUE 4

METOANYECKUE YKA3AHUA ONA OBYHAIOLWLUXCA
Nno OCBOEHUIO ANCLUUMIINHDbI
npeacTaBreHbl OTAENbHbIM JOKYMEHTOM
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NPUNOXEHME 5

NMHOOPMALIMOHHbIE TEXHOJIOTIUN,
ucnonb3yemble Npu ocywecTeneHnm o6pasoBaTenbHOro npouecca

no AucuuniunHe

1. MporpammHbie NPOAYKTbI, HEO6X0AUMbIE Asi OCBOEHUA Y4eOHON AUCLUNITUHBI

HanmeHoBaHue

nporpammHoro npogykra (M)

Buapbl y4ebHbIX 3aHATUIA 1 paboT,
B KOTOPbIX UCMONb3yeTcs
OaHHbIN NPOAYKT

MakeT opmCHBIX Nporpamm

Jlekumn, npaktuyeckue, nabdopartop-
Hbl€ 3aHATUA, CaMOCTOATEerlbHadA pa-
boTa obyyvatoLmxca

2. MH(t)OpMaLIVIOHHbIe cnpaBoOY4Hble CUCTEMDbI, Heob6xoauMble ANA peanu3auuun yqe6|-|oro npouec-

ca

HanmeHoBaHue
CMPaBOYHON CUCTEMBI

Ooctyn

CBobopgHas sHumnknoneaus Bukuneaus

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

CMNC «KoHcynbTaHT+»

http://www.consultant.ru

3. CneuunanusvpoBaHHble NomeLleHnsa u obopyaoBaHue,
ucnonb3yemble B paMKax MHdopmaTu3auumm y4e6HoOro npouecca

HanmeHoBaHne nomeLleHns

HanmeHoBaHue obopyao-

BaHUA

Buapbl y4ebHbIX 3aHATUI 1 paboT,
B KOTOpPbIX UCNOMb3yeTcs
JaHHOe MoMeLleHne

YuebHasa ayautopus
yHUBEpcUTeTa

MK, koMnnekT MynbTume-
OniHOro o6opyaoBaHNs

Nekuwnu, nabopaTopHble, NpakTUye-
CKue 3aHATUS

4. NndpopmaumnoHHo-o6pa3oBaTenbHbie cuctemsl (AUOC)

HanmenoBanne 3NOC

Ooctyn

Buabl y4ebHbIX 3aHATUI 1 paboT,
B KOTOpPbIX UCNOMb3yeTcs
JaHHasa cuctema

MNOC OMIrAY-Moodle

http://do.omgau.org

CamocTosaTensHas pabota o0y-
YatoLerocs
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NPUNOXEHWE 6

MATEPUAJIbHO-TEXHUYECKOE OBECINEYEHME YYEBHOIO NMPOLIECCA NO AUCLUNNUHE

HaumeHoBaHue o6bLek-

MaTepuanbHoO-TeXHU4YeCKoe obecneyeHune

Ta
1 2

YyebHas ayautopus anga | Pabodee mecTo npenogasartens, paboune mecrta oby4varoLmxcs.

npoBeaeHust 3aHATMN | Jocka ayouTopHas. [emoHCTpauuoHHoe obopydoBaHue: cTauuoHapHoe

NEKUNOHHOro Tuna, npak-
TUYECKOro Tuna, rpynmno-
BbIX W WMHAMBUAYalbHbIX
KOHCYNbTauuMN.

MynbTUMeaniiHoe obopyanoBaHmne (NPOEKTop, 3KPaH), NEPEHOCHOW HOYTOYK.
KomnnekT y4ebHO-HarnsaaHbIX Nocobui.

YyebHas ayautopus ans
npoeefeHus nabopartop-
HbIX 3aHATUN.

Paboyee mMecTo npenogaBartens, pabodne mecta obyvawwmxcs. Jocka ay-
avnTopHasi, mebenb cneuvanuanpoBaHHas. LUTtaTuBbl yHMBepcanbHble — 4
WT., WTAHrEeHUMpPKYNn yd4ebHble — 5 wWT., MOAYmNbHbIA Y4EOHbI KOMMNIEKC
MYK-M «MexaHuka» - 2 wTt. LtatMebl yHMBepcanbHble — 4 LWT., LWUTOK
anektpuyecknn C-0000564 — 1 wr. LWuTtok anektpuyeckmin C-0000564 — 4
WT., nabopaTopHbIN peoxopa — 4LWT., MaradmH CONPOTUBIEHNA — 6 LIT., KOM-
nnekT yyebHoro obopyaoBaHua «OnektpomarHetnam» KOs-5¢ — 1 wT., oc-
uunnorpad yHuepcanbHbii OCY-20 — 3 wTt. Pedpakrometp NPD-22 — 4
wt., nonapumeTp CM-2 — 4 wr., komnnekT y4yebHoro obopygosaHus «OnTu-
Ka 2» C nasepHbIM MCTOYHWKOM ANs AeMOHCTpauun nabopaTopHbIX pabor,
doHapb NPOEKLMNOHHbIN — 3 LWT.

JeMoHcTpaunoHHoe 06opyaoBaHme: NepeHOCHOe MynbTUMeaNiHoe obopy-
JoBaHue (MPOeKTOop, 3KpaH, HOYTOYK).

MomelleHne ona camo-
cTosATenbHON paboThl
oby4yarowmxcs

KOMI'IbIOTeprIIZ Knacc C BbIXOo4OM B ((MHTepHeT» ana npoBeaeHunda npaktun-
YEeCKUX n na6opaToprlx 3aHATUN, rpynnoBbIiX n nuansnagyalbHbIX KOHCYJ1b-
Tauun, TEeKyLlero KOHTpoJid U I'IpOMe)KyTO‘-IHOVI artrecraumn.
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NPUNOXEHWUE 7

METOANYECKUE PEKOMEHOALIMU NMPEMOAABATENAM
no AUCUUNNUHE

1. OPTAHU3ALUMOHHBLIE TPEBOBAHUA K YYEBHOW PABOTE MO AUCUUNNUHE

®dopMbl opraHusaumn y4ye6Hon AeATENbHOCTA NO AUCLUMNINMUHE: 3aHATUS NEKLUUOHHOTO, Npak-
TUYECKOro 1 nfabopaTopHOro TMNOB.

Y oby4yaromxca BeayTca NEKUMOHHblE 3aHATMS B TPagULUWOHHOW dopMe C MCNOMb3oBaHMEM
pasnuMyHOro poaa Busyanusauuu.

3aHATMA NpakTUYecKoro Tuna nNpoBoAATCS B BUAE Y4EOHbIX AMCKYCCUMN C pelleHueM 3ajadv Ha
0603Ha4YeHHbIE TEMBI.

3aHATMa nabopaTopHOro Tuna NpPoBOAATCH B BuAe: OpOHTarbHbIX OMbITOB, NTabopaTopHbIX pa-
00T, npakTMkyMoB, 3aHsaTur ¢ TCO n gpyrum o6opyaoBaHMEM pa3HOro Tvna.

B xoge usyyenus gucuunnmHel obyyarowemycs Heo6X0AMMO BbIMONTHUTL BHEAYAUTOPHYO pabo-
Ty, KOTOpasi COCTOUT 13 crneaywmx BMAoB paboT: NoAroToBka K NpakTUYecKMM 1 nabopaTopHbIM 3aHs-
TUSIM, CAaMOCTOATENbHOE M3Y4YEHNE HEKOTOPbIX BOMPOCOB Kypca, MHAMBUAYyanbHOe 3agaHue.

Mocne n3y4eHnst Kaxaoro n3 pasgernoB MPOBOAMTCS TEKYLUMIA KOHTPOMb pe3ynbTaToB OCBOEHMSA AMC-
LUMnnuHbl 0ByyaroLLMMes B BUae otyeTa no nabopaTopHon paboTe ¢ oTBeTamMu Ha BOMNPOCHI ANsi CaMonoa-
rOTOBKM, KOHTPOMbHOW paboTbl UM TECTUPOBAHUS.

Mo mToram m3yveHuss AMCUMNIUHBI OCYLLECTBRSIETCS aTTecTaums obyyalowmxca B dhopme 3ayeTa ¢
OLIEHKON.

Ha camocTosiTensHoe nsyyeHve oby4arommcs BbIHOCATCH TEMBI:

— [NpymeHeHne 3aKOHOB COXPaHEHUA MMMNYIbCa U SHEPrMK K yNpyromy u Heynpyromy yaa-
paMm, NOHSATUE yaapa, Knaccudukaumsa n xapakrepucTuka ygapos.

— $lBneHusa nepeHoca: auddyansi, TENNONPOBOAHOCTb, BA3KOCTb: ONpeaerieHne, ycroBus
NPOTEKaHWS, 3aKOH.

—  OnekTpoMarHUTHbIE BOJTHBbI.

— OnTuyeckas aHM3o0TpONUS.

Mo utoram usyvyeHnst 4aHHbIX TeM 0By4atoLLMIACA FOTOBUT KOHCMEKT B TETPaAW.

YunTbiBasg 3HAQYUMOCTb OUCLMMNIMHDI, K €€ U3YYEeHMI0 NPeabsBnAlTCA crieqylolme opraHnsaum-
OHHble TpeboBaHUs:

- ob6sa3aTencHoe nocelleHne obyyaroLwmMMecs BCEX BUOOB ayAUTOPHbIX 3aHATUN;

- Be[EeHNe KOHCMEeKTa B Xo4e NEeKUNOHHbIX 3aHATUN;

- KayeCTBEHHas caMOCTOATElNbHAas MOArOTOBKa K NabopaTopHbIM 3aHATUAM, akTUBHAsA pa-
0oTa Ha Hux;

- aKTMBHas, pUTMUYHasa BHeayauTopHas paboTa obydatoLlerocs;

- CBOEBPEMEHHas chaya npenogasaTtento OTYETHbIX MaTtepmanos no ayaAuTOPHbIM U BHE-
ayouTopHbIM BMaam pabor.

2. OPFAHU3ALIMA U NPOBEOEHUE NEKLUMOHHbIX 3AHATUA

Creuudmka ANCUMNINHBI COCTOUT B TOM, YTO pacCMOTpeHne dyHOAaMeEHTaNbHbIX TEOPETUYECKUX
BOMPOCOB Ha JIEKUUSIX TECHO CBA3aHO C NocneayrLlwmm nx obcyxgeHnem Ha nabopaTopHbIX U NpakTuye-
CKMX 3aHATMAX. B aTuX ycnoBusix Ha nekumsx ocobeHHO Gorbluoe 3HavyeHWe MMeeT peanusauus cre-
AyoLwmnx 3agay:

1) rny6okoe ocMbICnMBaHWe psaa NOHATUN, ABMEHUI, 3aKOHOB (DU3MNKN;

2) packpbITe NPUKNaaHOro 3Ha4YeHUs1 TEOPETUYECKNX CBEAEHUN;

3) pasBuTMe TBOPYECKOrO Noaxoda K PELUeHUI0 MPaKTUYECKUX U HEKOTOPbIX TEOPETUYECKMX BO-
Nnpocos;

4) 3akpenneHue Nosy4YeHHbIX 3HaHUW NyTEeM MPaKTUYECKOro MCNOMNb30BaHUS.

Hapsgy ¢ nepeyncneHHbiMu Bbilie obpa3oBaTenbHbIMU LIENAMU, NEKUNOHHbIE 3aHATUS OOIDKHbI
npecnefoBatb U BaXHbIE LIeNy BOCMMTATENbHOIO Xapakrepa, a UMEHHO:

1) BocnuTaHue HaCTOMYMBOCTM B AOCTMKEHUU KOHEYHOWN Lienu;

2) BoCnMTaHWe AUCUMNNUHBI yMa, akKypaTHOCTW, [OOPOCOBECTHOrO OTHOLLEHMS K paboTe;

3) BOCMUTaHME KPUTMYECKOTO OTHOLLEHUS K CBOEN AEATENbHOCTU, YMEHUS aHanu3npoBaTb CBOKO
paboTy, uckatb ONTUMarnbHbLIN NYTb PELLEHUs, HAXOAUTb CBOW OLUMBKN N YCTPaHSATb UX.

Mpn n3noxeHun matepuana y4ebHom AMCUMNAMHBI, NpenogasaTento crnegyet obpatuTte BHUMa-
HVe, BO-MepBbIX, Ha TO, YTO obyyaroLmecs Nonyy4nnm onpeaeieHHoe 3HaHne o npegmeTe Npy Usy4eHnm
APYrNX y4ebHbIX ANCUMNNNH.

lMpenopasaternb OOMKEH YETKO AaTb CBA3aHHOE, rnocriefosaTerbHOe U3NoXeHue martepuarna B
COOTBETCTBMU C HOBEMLLUMMW AaHHLIMU HayKku, NpeAcTaBuTb 0byyaloLwmnMcss OCHOBHOE ee cofepXaHue B
cxaToM, cuctemaTmanpoBaHHOM Buae. [Npenogasatens AOMKeH usnarate y4ebHbIn Matepuan ¢ no3nuui



MEXAMNCLUMNIMHAPHOro noaxoda, AaBaTb YeTKUe onpefeneHusi NOHATMHOro annapaTa, KOTopbl uc-
nonb3yeTcsi Npu U3y4eHnn QUCLUNINHBI.

B yyebHOM npouecce npenogaBaTerb OOMKEH UCMONb30BaTh akTMBHbIE POPMbl 0ByYeHUst oby-
YaroLLMxcsl, KOTopble AOSMKHbI ONMPATLCA Ha TBOPYECKOE MbllLNeHMe obyvatoLlmxcs, B HambornbLue cTe-
MEeHN aKTMBM3NPOBATb MO3HaBaTEmNbHY AESATENBHOCTb, AeNaTb MX COaBTOpaMu HOBbIX MAEW, NpuyYaTb
NX CaMOCTOATENbHO NPUHMMATL ONTUMAasIbHbIE PELLEHMS U CNOCOBCTBOBATL UX peanu3auun.

B aygouTtopHom paboTe ¢ obydarolmmucsa npegnonaratTca cnegylowme opmbl NpoBeAeHUs
NeKunin:

- nekuna ¢ ncnosrnb3oBaHUEM I/IH(bOpMaLI,I/IOHHbIX n Myanmmenma-TeXHonormﬁ npegnonaraeTt
BM3yarbHYyKO nogadvyy mMmartepuana cpeacresamu TCO wunun ayono-, BuaeoTexHUKN C KOMMEHTUPpOBaHUEM
AEMOHCTPUPYEMbIX BU3yarbHbIX MaTepuarsoB, y4uT obydatollerocs CTpyKTypvpoBaTb, NpeobpasoBbiBaTh
YCTHYIO U NUCbMEHHYIO MHpOpMaUMIo B BU3yaribHy0 popMy, BbIAENSS NpU 3TOM Hanboree 3HauuMble are-
MEHTBbI.

3. OPTAHU3ALMA U NPOBEOEHUE MPAKTUYECKUX 3AHATUX NO AUCLIMNIIMHE

Pabouyeln nporpammoli NpeaycMOTPEeHbl 3aHATUS MPaKTUYECKOro TWna, KOTopble MOryT MpPOBO-
AMTbCS B cneayoLmx hopmax:

- yyebHasa gnckyccus.

Ha npaktuyeckom 3aHATMU NpoBOAMUTCS YCTHOe obCyXAeHne BOMpOCOB MO TEME 3aHATMS C Mo-
cnenywLwuM NpUMEHEHNEM PacCMOTPEHHbIX 3aKOHOB, SIBMIEHUIA UMW NPOLLECCOB NPU peLLUeHnM 3aaay.

4. OPFTAHN3ALUMA U NPOBEAEHUE NABOPATOPHbIX 3AHATUA MO ANCLUMNINHE

Paboyeri nporpammon npegycMOTpeHbl 3aHATUSE NTabopaTopHOro Tvna, KoTopble MOryT NMpOBO-
ONTbCH B criefyrloLmx gopmax:

- nabopaTtopHble paboTbl.

Ha nabopaTopHOM 3aHATMM NpOBOANTCS YCTHOE obCyxaeHne uenen nabopatopHon paboTsl, me-
TOOOB U3MEPEHUN TON UMM MHOM PU3NYECKON BENUYMNHBI, UCMONb30BAHNSA U3MEPUTENBHOIO 1 BCOMOra-
TenbHoro obopyaoBaHuda. Oby4yatomecs BbINOMHAKT nabopaTtopHyo paboTy, 03HAaKOMMBLUMCH CaMoO-
crtoaTensHo B pamkax BAPC c metogukon npoBeaeHuns nabopatopHon paboTbl, nogrotoByB Tabnuubl
ONS 3anucy n3mMepsieMblX U pacYETHbIX BEMWMYUH, MOBTOPUB 3aKOHbI (h13nkn 1 opmMyrbl, BbipaxatoLmue
ux. MNMpenogaBartenb NpoBepsieT MUCbMEHHbIV OTYET Mo nabopaTtopHow paboTe, BKMOYaOLWUA Lenu na-
OopaTtopHoi paboTbl, NepeyeHb 060pyaoBaHUSA, HEO6X0AUMbIE A1 BbINONHEHUSA paboTbl cxeMbl U dop-
Mynbl, Tabnuubl M3MEPEHHBIX M PaCHETHbIX BEMWYMH, OTBETbI Ha KOHTPOSbHbIE BOMPOCHI, NMOCTPOEHUNE
rpadukoB mMccneayembix 3aBucumocTen. [Npn odopmMneHun nabopaTopHoi paboTbl NPUBETCTBYETCS MC-
Nnonb30BaHWe A5 MOCTPOEHMS rpachmKoB, BLINOMHEHUS pac4YeToB U 0popMIIEHNS TabnuL, NakeToB Npu-
KnagHbix nporpamm. OLeHKa BbICTABNSETCA MO LWKaNe «3a4TeHO/ He 3a4TEHOY.

Mpouecc BbINONHEHMA nabopaTopHbIX paboT BkMoYaeT B cebs TeopeTUYECKyto NOAroTOBKY, 3Ha-
KOMCTBO C npubopamu 1 nNpuHagnexHoCcTaMun, NpoOeKTMpoBaHne 1 nocneayoliee nNposeaeHne onbita u
n3MepeHui, Yncrnosyto obpaboTky pedynbTaToB NabopaTopHOro aKCnepMMeHTa, aHanu3 nonyyYeHHbIX pe-
3ynbTaToB, 3aMofiHEHVE OTYeTa No BbIMNONIHEHHON paboTe.

CamonogrotoBka obyyarLlmxcsa Kk nabopaTopHbIM 3aHATUSAM OCYLLECTBISIETCS B BUAE NOATOTOB-
kv Kk nabopaTopHbiM paboTam No 3apaHee N3BECTHbIM Temam u Bonpocam. Obyyatowmmcsa npegnaraeTcs
n3y4nTb TEOpEeTUYECKUIA MaTepuman no Teme nabopaTtopHon paboTkl, BbIBECTU paboune dopmMynbl, Noa-
rOTOBWUTb MUCbMEHHBIN OTBET HA KOHTPOJIbHbIE BOMPOCHI, MOBTOPUTbL OCHOBHbIE (hopMyIbl U hrandeckne
3aKOHbI.

5. OPFTAHU3ALIUA CAMOCTOATENIbHON PABEOTbI CTYOEHTOB
5.1. CamocTosiTenbHOe n3yyeHne TemM

TeMbl, BbIHECEHHbIE HA CaMOCTOATENbHOE U3YydeHne, NPoBEPSTCA NO KOHcnekTy. [Npenogasa-
Tenb B Hayane usyvyeHus QUCUUNInHbLI BbldaeT obydatowmmcs BCe TEMbI A4Sl CAMOCTOSITENTbHOrO U3y4e-
Hug, onpegensieT cpokun BAPC n npepocTaBneHnst 0TYETHbIX MatepuanoB npenogasartento. dopma oT-
YETHOCTU MO CaMOCTOATESTIbHO U3YYEHHbIM TEMaM — KOHCMEKT.

oowmn anropuTmMm caMoCcToATeNIbHOro N3y4eHus Tem

1) O3HaKOMUTbLCS C PeKOMEHA0BaHHOM y4eBHON NMUTEPaTYpPON 1 3NIEKTPOHHBIMU pecypcamm Mo Teme (OpUeHTUpY-
SICb Ha BOMPOCHI A1 CAMOKOHTPOJISA).

2) Ha aToi 0CcHOBE COCTaBUTb pa3BepPHYTLIN NMaH U3NOXEHNS TEMbI.

3) BeibpaTb (hopMy OTHETHOCTM KOHCMEKTOB (MMaH-KOHCMEKT, TEKCTyarbHbINA KOHCMNEKT, CBOOOAHbIN KOHCMEKT, KOH-
CMEeKT-CXemMa).

4) npOBeCTVI CaMOKOHTPOJ1b OCBOEHUA TeMbI MO BOMpocam, BblaHHbIM NpenoaaBateneMm.

32



5) OhopMUTL OTYETHBIN MaTepuarn B YCTaHOBNEHHOWM (hopMe B COOTBETCTBUM METOLMYECKUMM PEKOMEHAALMSIMM.

6) MNpegocTaBuTb OTYETHBIN MaTepuan npenogasaTento Mo COrnmacoBaHuIo C BeayLum npenogasaTenem.

npeacrasneHbl B oOHA4axX OLEHOYHbIX CPEACTB MO ANCumn-

BOFIpOCbI Ona CaMOKOHTPOJ1A OCBOEHUA TeMbl — NUHe

LWkana n Kputepuun oueHnBaHunAa TeM, BbIHOCUMbIX Ha CaMOCTOATEeSIbHOE U3y4vyeHune:

- OLleHKa «3a4YmeHOo» BbICTaBMAETCS, ecnv 06y4aoLwniica NOrMYHO 1 KPaTKo 0POPMUIT KOHCMEKT, B
KOTOPOM OTpasun BCe 3HayvMble MOMEHTbI (onpedeneHuns, 3akoHbl, BENUYMHbI, NapamMeTpbl, SBNeHns)
n3y4yaemomn Tembl.

- OLUEHKa «He 3a4YmeHO» BbICTaBMSAETCH, ecnvu 00y4aroWwmnincss 0odPOPMMUI KOHCMEKT, B KOTOPOM He
oTpasun 60MbLUy0 YacTb 3HAYMMbIX NOHATUIA (ONpeaeneHuns, 3aKoHbl, BEMWYMHBI, NapameTpbl, ABMEHWS)
n3y4yaemMow Tembl, He 3aMeTUI 3aKOHOMEPHOCTEN.

5.2. CamonogrotoBka o6y4aroLmMxca K 3aHATMAM nabopaTtopHoro tuna

CamonoarotoBka oby4aloLmMxcsa K nabopaTopHbIM 3aHATUAM OCYLLECTBNSIETCA B Buae NOAroTOB-
Kn k nabopaTopHbiM paboTam Mo 3apaHee M3BECTHbIM TemaM K BonpocaM. OGyyalolmmes npeanaraeTcs
M3y4ynTb TEOPETUYECKUIA MaTepuan no Teme nabopaTopHoit paboTbl, BbIBECTU paboune popMynbl, Noa-
rOTOBUTb NMUCbMEHHbIN OTBET Ha KOHTPOMbHbIE BOMPOCHI, MOBTOPUTL OCHOBHbIE (POPMYIbl U (PU3NYECKUE
3aKOHbI.

LWkana n Kputepun oueHnBaHuA:

— OLIEHKa «3a4TeHO» BbICTaBnseTcs oby4vatouemycs ecrnm odopMmreH oT4yeT K nabopaTopHoOn
paboTe, KOTOpbIN NpeacTaBnseT cobon TEOPEeTUYECKyl0 4acTb (OTBETbl Ha KOHTPOSIbHbIE BOMNPOCHI) U
SKCNepyvMeHTanbHY0 4acTb (3anonHeHbl Tabnuubl, BbINOMHEHbI HEOOXOAUMbIE pacyeTbl, NOCTPOEHbI
rpadvk1, NpoaHanu3npoBaHbl pe3ynbTaTthbl U CAeNaH BbiBOA);

— OUEHKa «He 3a4TeHO» BblICTaBNAeTCA 06yqa+ou.|,e|v|yc;1 €CInn OoT4eT K na6opaTopH017| pa60Te
OCPOpMJ'IeH He MOJIHOCTbIO, T. €. OTCYTCTBYKOT OTBE€Tbl Ha KOHTPOJIbHbl€ BOMPOCHI, YaCTUYHO 3anOJIHEHbI
Tabnuubl, OTCYTCTBYHOT HeobxoaMMble pacyeTbl, HEBEPHO MOCTPOEHbI Fpa(*)VIKVI, He caeliaH BbiBOA.

5.3. CamonoarotoBka o6y4arolMnXCA K 3aHATUAM NPaKTUYECKOro Tuna

CamonogrotoBka 00y4alLMXCA K NPAKTUYECKMM 3aHSATMSIM OCYLLECTBNSAETCA B BUOE U3YYEHUS
TeopeTn4ecKoro Matepmarna nm NoBTOPEHUS OCHOBHbLIX (POPMYN M 3aKOHOB NO TeMaM NPaKTUYECKNX 3aHA-
TUN.

5.4. CamonoaroTtoBKa o6y4arowmxcsa K pukcupoBaHHbIM Bugam BAPC

O6yqarou.mmca OuYHOMN CIJOprI OGy‘-IEHVIH npeanaraeTtcd BbINOJNIHUTL MHOMBUAYaAllbHOE
3afaHue.

B kaxgom nHanenayanbHOM 3adaHUN COOAEPXUTCA WeCTb 3adad, KOTOpble HeobxoaMmo pewnTb
n 0(bOpMI/ITb B COOTBETCTBUUN C Tpe6OBaHMﬂMI/I. MH,ElMBI/ILI,yaJ'IbHoe 3agaHne obsasaTtenbHO A0MKHO UMETb
TI/ITyJ'IbeIVI NUCT, a Kaxaas 3agada 0b6si3aTenbHO OoSMKHA cogepxaTtb crnenywume pasgenbl. gaHo, Hawn-
TN, peweHne, nepeso BEJNMMYNH B CW, nornyHoe 1 nocnegoBaTenbHoe pelweHune, oTBeT.

Wkana n Kputepuu oueHnBaHusA

— «3a4TeHO» MO MHAMBUAYaNbHOMY 3aaHUI0 BbICTABMSETCS, €Cnu: a) BCce 3adayn pelueHbl npa-
BUMbHO; 6) 3agaun odopmneHbl No BceMm TpeboBaHMAM (06A3aTenbHble ANEeMEHThl: AaHOo, HanTu, peLle-
HWe, BbINOMHEHbI HEOBXOANMbBIE PUCYHKM U NMOCTPOEHMS, NTOTMYECKM BEPHO MOCTPOEHO peLleHne, 3anncaH
W NpoaHanuavMpoBaH OTBET); B) OPOpMIIeHMe VHOUBMAYaNbHOroO 3agaHus COOTBETCTBYET npeabsBrnse-
MbIM TPe6OBaHUAM (TUTYIMbHbBIN JTUCT);

— «He 3a4yTeHO» MO WHAMBWAYanbHOMY 3a4aHuI0 BbICTABMASETCH, eCnu: a) YacTb 3afdad pelleHa
HeBepHo; 6) 3aga4n odopMNeHbl He B COOTBETCTBMM C TpeboBaHuAMK (OTCYTCTBYET AaHO, He onpeaerne-
HO 4TO HeobGX0OAMMO HaMTK, OTCYTCTBYIOT PUCYHKM U NOCTPOEHUs, OTCYTCTBYET NOrMKa B pelueHunu 3aga-
4K, HeT OTBETA); B) OpOpMIIEHNE HE COOTBETCTBYET NpeabsaBnsemMbiM TpeboBaHNSM.

6. KOHTPOJIbHbIE MEPOIMPUATUA NO PE3YJIbTATAM U3YYEHUA OUCLIUNIIUHDI

Obyuatowuincsa o65a3aH B YCTAHOBMEHHbIN CPOK OTUMTATLCA MO PUKCUPOBaHHbIM Buaam BAPC u

TeMaM, BbIHECEHHbIM A1 CAMOCTOATENBHOrO U3yYeHus.
B TeuyeHne cemecTpa Ha nNabopaToOpHbIX 3aHATMSAX OCYLLECTBIISETCS TEKYLUMIA KOHTPOISb B BUAE
NMPOBEPKN MUCbMEHHOIO oOT4yeTa O nabopaTopHoM paboTe, BKMYaKOLWEro Heobxoaumble pacyeTbl
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M3MEepsSiEMbIX U UCKOMbIX BENWYMH, BbIBOOAbI O MpoAenaHHon paboTe, OTBETbl BOMPOCHI Ans
CaMOMoAroTOBKM M 3aaHUs CaMOCTOATENbHOM paboTbl, KOHTPOSbHOM PaboTbl U TECTUPOBAHUS.

Mo OKOHYaHUMN U3Yy4YeHUst OUCLMNITMHBbI OOy4aloLMecs MPOXOAAT UTOroBOe TecTupoBaHue. TecTu-
poBaHue ABNseTcs OPMON KOHTPOMA, HanpaBfieHHON Ha NPOBEPKY BRageHUs TepMUHONOrMYECKUM an-
napaTtoM U KOHKPETHbIMU 3HAHUSIMK B 0611acTh (OU3NKMN.

TecTnpoBaHMe OCYLLIECTBISIETCA NO BCEM TEMAM U pasgenam ANCUMNINHBI, BKNOYAs TEMbI, BbIHO-
CUMble Ha CaMOCTOATENbHOE N3yYeHMe.

NToroBoe TecTupoBaHMe NPOBOAMTCS Ha 3aKMUYUTENBHOM MpakTU4eckoM 3aHaTuu. [Npouenypa
TECTUPOBaHNS OrpaHMyeHa BO BPEMEHU U npeanonaraeT MakcumanbHOe cocpeaoTodeHne oby4vatoLero-
CSl Ha BbINOMHEHUN TeCTa.

TecTupoBaHue NpoBOANTCH B NMCbMEHHON dhopme. NMpaBunbHbie 0TBETHI HA 3a4aHMs HeobxoaMMOo
OTMe4aTb B BblJAHHOM TECTOBOM fINCTE C 3aaHUSMW.

TecT BkntovaeT B cebsa 20 3agaHuin. Bpemsi, oTBoAMMOe Ha BbINonHeHne Tecta — 60 MUHYT. B kax-
Obli BapuaHT TecTa BKIOYAKTCA 3a4aHus B CredyoLeM COOTHOLLIEHUM: 3aKpbiTble (OQMHOYHLIN BbIOOP
npaBunbHOrO BapuaHTa oTBeTa Ha 3agaHue) — 85 — 90 % oT Bcex 3afjaHuin, Ha ynopsgoyeHue M cooT-
BeTcTBUE — 10-15% OT BCex 3aaaHui.

CTpyKTypa UTOroBoro Tecra:

3agaHue Ne1 — knHemartumka nocTynaTenbHOro ABMXKEHNS;

3agaHue Ne2 — knHemartuka BpallaTenibHOro ABUMKEHUS;

3apaHne Ne3 — aguHamuka;

3agaHue Ne4 — 3akOHbl COXpaHEeHUs;

3agaHue Ne5 — monekynspHas usuka;

3agaHue Ne6 — TepmogmHamuka;

3agaHue Ne7 — anekTpocTaTuka;

3agaHne Ne8 — 3akOHbl MOCTOAHHOIO TOKa;

3agaHne Ne9 — marHuTHoe none;

3agaHue Ne10 — anekTpoMarHuTHast MHOYKUMS;

3apaHue Ne11 — konebaHus;

3agaHue Ne 12 — BosnHb;

3agaHue Ne 13 - reomeTpuyeckast ONTUKa;

3agaHne Ne14 — nHtepdepeHLms CBeTa;

3agaHue Ne 15 — gudpakumsa ceera;

3agaHue Ne 16 — nonapmsaums cBeTa;

3apaHne Ne17 — B3anmMoaencTBme cBeTa C BELLIECTBOM;

3agaHue Ne 18 — TennoBoe usnyyeHue Tern;

3agaHue Ne 19 — atomHas uauka;

3agaHne Ne 20 — aoepHasn duauka.

Wkana n Kputepuun oueHnBaHusA

- OLeHKa «OTIMYHO» BbICTaBNseTCA oby4yatoLemMycsl, ecrnv NpaBuIibHO BbiNONHEHO 6onee 81%
3agaHum;

- OLIEHKa «XOpOLLO» BbICTABMSAETCHA OOy4atoLemycs, ecrnim npaBUiibHO BLIMOMHEHO OT 71 Oo
80% 3apaHui;

- OLleHKa «yOOBNEeTBOPUTENbHO» BbICTABMSETCA 0bydatoLeMycs, eCriv NpaBuIibHO BbINOSTHEHO
o1 61 go 70% 3agaHuii;

- OLiEHKa «HeyOoBMNeTBOPUTENBHOY» BbICTABNSAETCS 0Oy4vaowemMycsl, eCrnv NpaBUIIbHO BbIMOJHE-
HO MeHee 61% 3agaHui.

CDopma npomemyTquoM arrecrtaunm o6yqarou.|,mxc;| — 3a4eT C OLIeHKOM.
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NMPUNOXEHUE 8
KAOPOBOE OGECMNEYEHUE YYEBHOI'O NMPOLIECCA MO agUuCUUNnIMHE
1. TpeboBaHue ®rocC

Peanusauns nporpammbl 6akanaBpuata obecneunBaeTcsd negarormyeckumm paboTtHukammn Opra-
HM3auun, a Takke nuuamu, npuenekaeMbiMu OpraHusaumen K peanu3aumm nporpammMbl bakanaBpuaTa
Ha VHbIX YCITOBUSIX.

Keanudmkaumss negarorndyeckmx paboTHukoB OpraHu3aumy [OfmKHa oTBevaTb KBanndukaumoH-
HbIM TpeboBaHUSAM, yKasdaHHbIM B KBann@UKaLNOHHbIX CpaBOYHMKax U (Mnun) npoeccmoHanbHbIX CTaH-
aaptax (npy Hanu4um).

He meHee 70 % umcneHHocTn neparornyeckux pabortHukoB. OpraHmsaumm, y4acTBylOLMX B pea-
nnsaumm nporpammbl 6akanaepuaTa, U nuu, npuenekaembix OpraHusauven K peanusaumm nNporpaMmmebl
DOakanaBpuaTta Ha MHbIX YCMOBUAX (MCX0OSA U3 KONMMYecTBa 3aMeLLaeMblX CTaBOK, MPUBEAEHHOIO K Lerno-
YUCIIEHHBIM 3HAYeHUsAM), OOMMKHbI BECTU Hay4yHyt0, y4ebHO-MeToaMYEeCKy0 N (UNn) NpakTU4eckyo pabo-
Ty, COOTBETCTBYHOLLYIO Npochuno npenogaBaemMon gUCLMnIMHel (Moayns).

He meHee 5 NpouLEeHTOB YMCNEHHOCTU Nedarornyeckux paboTHnkoB OpraHusaumu, y4acTBYHOLNX B
peanu3auun nporpammbl 6akanaspuaTta, U nuu, npmuenekaembix OpraHnsaumen kK peanusaumm nporpam-
Mbl OakanaBpmaTa Ha WMHbIX YCMOBUAX (MCXOAst U3 KONMMYecTBa 3aMellaemMblX CTaBOK, NMPUBEOEHHOrO K
LeNIOYUCTIEHHBIM 3HaYeHUsAM), LOIDKHbI SABMAATECA pyKOBOAUTENAMU U (Mnn) paboTHUKaMM UHBIX OpraHu-
3auui, OCYLLECTBNSKLWNMN TPYOOBYH AEATENbHOCTbL B NPOodeccuoHanbHon cdepe, COOTBETCTBYIOLLEN
npodeccUoHanbHON AeATENbHOCTU, K KOTOPOW FOTOBSATCS BbIMYCKHUKM (MMETb CTax paboTbl B OAHHON
npodeccuoHansHon cgepe He meHee 3 neT).

He meHee 60 npoLeHTOB YMCNEHHOCTM negarormdeckux pabotHukos OpraHm3aumv v nuu, npuene-
KaembIx K obpasoBaTenbHON gedAtenbHocTM OpraHus3aumm Ha MHbIX YCNOBUSIX (MCXOOS M3 KONMMYecTBa
3amMeLlaemMbIX CTaBoOK, MPUBEOEHHOIO K LIeNIOYMCNEHHbIM 3HA4YEeHMAM), OIMKHbI UMETb YYeHYto cTeneHb (B
TOM YUCIIE YYEHYIO CTEMEHb, MOMYYEHHYIO B MHOCTPAHHOM rocygapcTBe v npusHaBaemyto B Poccuiickon
degepaummn) n (Mnu) ydeHoe 3BaHue (B TOM YuUCNe yyYeHoe 3BaHue, MOfy4yeHHOe B UHOCTPaHHOM rocy-
Aapctee 1 npusHasaemoe B Poccuickon ®egepauun).
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®OHA OLEHOYHbLIX CPEACTB NO AUCUUNITUHE
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NPUNOXEHUE 9
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BBEAEHUE

1. ®oHA OUEHOYHbIX CPEACTB MO AUCUMNIIUHE siBNAeTcs obsizatenbHbiM 060COobNEHHBIM NpUIo-
XeHuem Kk Pabouen nporpaMmme AMCLMNINHDI.

2. ®oHA OLIEHOYHBIX CPEACTB ABMSIETCA COCTABHOW YacTblo HOPMAaTUMBHO-MeToamnyeckoro obecne-
YEHUS CUCTEMbI OLLEHKWN Ka4yeCcTBa OCBOEHUSA 00yYaloLWLMMNCs yKasaHHON OUCUMMIWHBI.

3. Mpu nomowm ®OC ocyLLecTBASAETCA KOHTPOMb U ynpaBrneHne npoueccoM opmmpoBaHms o6y-
YalLwuMnca KoMneTeHuun, n3 dmucna npegycMoTtpeHHbix ®rOC BO B kayecTBe pesynbTaTOB OCBOEHMS
ANCUMNIVHBI.

4. ®oHA OLEHOYHbIX CpeacTB No AUCLMNIMHE BKMNoYaeT B cebs: oueHOYHble cpeacTtea, npymMe-
HAeMble Onsi BXOOHOrO KOHTPOMs; OLEHOYHble CPEeACTBa, MPUMEHSIEMblE B pamkax MHAMBUAYyanusaumm
BbINOSTHEHWNS, KOHTPONS (OPUKCUPOBaHHbIX BUAoB BAPC; oueHOYHble CpeacTBa, NpUMeHaeMble Onst TeKy-
LLlero KOHTPOINS M OLEHOYHble CPeacTBa, NPUMEHSEeMble MpU NPOMEXYTOYHOW aTtTecTtaummM No utoram
U3yYyeHuNst QUCLUNINHBI.

5. PaspaboTtunkamu poHOa OLEHOYHbIX CPeACTB MO AUCUUNIIMHE SIBNSKOTCA NpenogaBaTtenu Ka-
deapbl MaTeEMaTUYECKMX U €CTECTBEHHOHAYYHbIX AUCUMMIIMH, obecneynBatowen nayvyeHne obydaroLlm-
MUCSa OucuunivHbl B yHMBepcuteTe. CopepxaTtenbHon ocHoBon ans paspabotkn ®OC nocnyxuna Pa-
Do4asn nporpaMmma AMCLMMNIUHBI.
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YACTb 1. OXKWOAEMbIE PE3YJIbTATbl U3YYEHUA

ne

OBEPSAETCH

YYEBHOW AUCLMUNNUHBI, MEPCOHAJbHbIW YPOBEHb JOCTMXKEHUA KOTOPbIX

C UCNOJIb3OBAHMEM NPEACTABJIEHHbIX B 4. 3 OLUEHOYHbLIX CPEACTB

KomneTteHuuu,
B (popMMpPOBaAHMU KOTOPbIX
3agencTBOBaHa gucumunnu-

Kog n Hanme-
HOBaHue UHOU-
KaTopa [ocTtu-

KoMnoHeHTbI KoMNeTeHUM,

dhopmypyeMble B pamkax AaHHOW ANCLMMNNHBI
(kak oxmpgaembln pesdynbTaT ee 0CBOEHUS)

Ha XXeHUN Komne-
Kon HAUMEHOBAHME TeHLMM 3HaTb U MOHU- ymeTb aenatb BnageTb HaBblkamu
mMaTb (mencreoBaTb) (MMeTb HaBblkK)
1 2 3 4
O6wenpodeccnoHanbHble KOMNeTeHUUN
OlK-1 | CnocobeH pewatb | WO-lomk-1: uc- | pmsmyeckne Be- | HaA KAYECTBEHHOM U | NpoBedeHUs uanye-
TUNOBbIE 3aJayn | NonNb3yeT OCHOB- | NINYUHbLI, KAYecT- | KONMMYECTBEHHOM CKOrO 3KCNepuMEHTa B
npocpeccmoHanbHoOW | Hble 3aKOHbl €C- | BEHHO W KOMu4Ye- | YpOBHE MPUMEHSATb | COOTBETCTBUM C  CO-
OEeATenbHOCTN  Ha | TECTBEHHOHay4- CTBEHHO OMWCbI- | 3aKOHbI (PU3NKM | BPEMEHHBIM  YPOBHEM
OCHOBE 3HaHMM OC- | HbIX [OUCUMNIWH | Baowue AaBne- | Ansg onucaHus u | passutusa HTT.
HOBHbIX 3aKOHOB | Ans pelleHns | HMUS  Npupoabl, | MPOrHO3MpOBaHUSA
MaTeMaTUYECKUX, CTaHOapTHbIX UX CBAI3b. nosefeHunss  usn-
€CTEeCTBEHHOHay4- 3agay B obnactu YeCcKMX npoLeccoB
HblX W 06LLenpo- | NecHoro xo3sii- M cucTtem, npowuc-
deccroHanbHbIX cTBa. XOOALWMX B MOYBE,
OVCUMNIVH € npu- pacTeHunsax u npo-
MEHeHneM UHAdOop- OYKUMN.
MaLMOHHO- WO-20nk-1:  NpW- | OCHOBHbIE MNPO- | MPUMEHATb BO3- | NMPUMEHEHUA KOMMbHO-
KOMMYHUKaLIMOHHBLIX | MeHSieT WHGOP- | rPaMMHbIE MPO- | MOXHOCTU  KOMMb- | TEPHbIX Nporpamm Ans
TEXHOMNOTNN. MaLunOHHO- OYKTbI, NOMO- | HOTEPHbIX npo- | obpaboTku, aHanunsa 1
KOMMYHUKaLMOH- | rarowme obpa- | rpamm gns obpa- | uHTepnpetauum aaH-
Hble TexHomornv | 6aTelBaTb  3KC- | OOTKM M aHanu3a | HblX, MNOfy4yaemblX B
B pELIeHUM Tu- | NepMMeHTanb- OaHHbIX, Mony4ae- | pesynbTate wuccnego-
NnoBbiX 3aday B | Hble OaHHble, | MbIX B pesynbTaTe | BaHWN npoLeccos,
obnactu necHoro | ctpoutb rpadu- | uccrnegoBaHuii NPOUCXOAsILUMX B MOM-
XO35MCTBA. K/, MOAENUPO- | NPOLIECCOB, MPOMUC- | BE, pacTeHUsX U MNpo-
BaTb  (pM3auue- | xooawWmMX B MouBe, | AYKUMW.
CKMe MpOoLEeCChl | paCcTEHUsIX U npo-

N ABMNEHUs, npo-
ncxogsiume B
noyse, pacTeHu-

AX M NPOAYKLMN.

AYKUMN.
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YACTb 2. OBLLAA CXEMA OLEHNBAHUA XOOA U PE3YJIbTATOB U3YYEHUA

YYEBHOW AUCLNIIUHbBI
O6LWme KpUTEPUN OLIEHKU U peecTp NPUMeHseMbIX OLleHOYHbIX CPeacTB

2.1. O630pHas BeOMOCTb-MaTp1La OLeHUBaAHUA X04a U pe3yfibTaToOB U3y4yeHusi yuebHomn
OUNCLUMNIIMHBbI B paMKax negarormyeckoro KOHTpons

PexnM KOHTPOSIbHO-0OLEHOYHbBIX MEPONPUSATUI

Kateropusi camo- S OueHKa CO CTOPOHbI Komuc-
KOHTPONS 1 OLEHKM oueHka oLeHka npenogasaTens MPEACTABUTE/1A CHOHHAR
npovssoacTea OLeHKa
1 2 3 4 5
OTBeTbl Ha BO- lMpoBepka oTBETOB
BXOZHOM KOHTPOSb 1 npocel 1 3aga- Ha BOMNpOCHI U 3a-
HUS BXOOHOrO JaHnsi BXOOHOro
KOHTpOns KOHTpOnNS.
WHovemnayanusaums
BbINOMHEHNSA™,
KOHTpOnb pukcupo- 2
BaHHbIX BUOOB
BAPC:
- UHOuBMAyanbHoe 2.1 | Camonposepka Mposepka npa-
3agaHve NpaBUbHOCTU BUMbHOCTY peLue-
pelueHns 3agad. HYSA 1 odopmne-
HWUS1 3agay MHOu-
BUAyanbHoOro 3a-
AaHus.
TeKyLWwuni KOHTpOnb: 3
MpoBepka koH-
OTBeThI Ha BO- crekra no Teme,
- camocTodATenLHoe N
3.1 npocsbl Ana ca- BbIHECEHHOW Ha
n3yyeHune Tem
MOMOArOTOBKU CaMOCTOATENBHOE
usyyeHve
O6ecyx-
MpoBepka koH-
OeHve
OTBeTbl Ha BO- crekTa u npa-
- NpaKTUyecKkne 3aHs- BOMpPOCOB
" 3.2 npocsl Ansa ca- anst ca- BUNbHOCTW peLle-
MOMNOArOTOBKU HUs 1 ocpopmne-
Monoaro-
HWs 3agay
TOBKM
O6ecyx-
OeHve
BOMpPOCOB
ans ca-
OTBeThI Ha BO- MonoAaro- MpoBepka oTyeTa
- nabopaTopHsble pa- -
Py 3.3 npocsl Ans ca- TOBKU " no nabopaTtopHon
MOMOArOTOBKU pe3ynb- pabote
TaToB Na-
GopaTop-
HoW pa-
60ThI
MpomexyTouyHas aT-
TecTauusi* obyyato-
LMxcs no ntoram 4
MU3y4YyeHus gucumn-
JINHbI
OTBeTbl Ha BO-
- UITOroBOE TECTUPO- MpoBepka pesyrib-
4.1 npocel ons ca-

BaHue

MOnoAroToBkKU

TaToB TeCTa

* AaHHbIM 3HAKOM NOMeYeHbl MHAMBUAYanusupyemblie Buabl y4e6Hon paboThl

M3y4YeHNA y4eOHON ANCLUNIIUHBI

2.2 O6LwMe KpUTEPUU OLIEHKU X04a U pe3ynbTaToB

1. ®opmanbHbIM KpUTEpPUM NONy4YeHusi obyyarommmucs
NoONoXuTenbHON OLEHKU NO UToram U3y4eHUss AUCLUNIIUHbI:

1.1 MNpeaycMoTpeHHasi nporpaMma usyye-
HUSI OUCUMNIIMHBI 0GyYaloLWwMMCs BbINOJIHE-

1.2 Mo kaxgon 13 NpeayCcMOTPEHHbIX NPOrpaMmor BuaoB paboT no
avcumninvHe obyyaloWwmncs yenewHo oTyiTancy nepeg npenogasa-
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Ha NONHOCTbLIO A0 Ha4yana npouecca npo-

MeXyTOYHOM aTTecTaumm

Tenem, 4AEMOHCTPUPYS NPY 3TOM AOMKHbIA (HE HKE MUHUMAIbHO
NPMEeMEMOro) ypoBeHb C(HOPMUPOBAHHOCTU 3IEMEHTOB KOMMETEH-
LM

2. 'pynnbl HecdbopManbHbIX KpUTEPUEB

Ka4yecTBEHHOMW OLieHKM paboTbl 06y4aloLlerocsi B paMkax U3y4yeHusi QUCLUNIMUHbI:

2.1 KpuTepwum oueHKM kavecTBa XoAa npo-
Lecca udyvyeHus obyyarommcs nporpammel
AVCLUMNIMWHBI (TEeKyLLen ycneBaemocTn)

2.2. Kputepum oLieHKM Ka4ecTBa BbIMOSTHEHNSA KOHKPETHbIX BUOOB
BAPC

2.3 Kputepumn oLEeHKM Ka4eCTBEHHOrO ypoB-
HS UTOrOBbIX PEe3ynbTaToB U3y4YeHus gucum-

2.4. KpuTepun aTTecTalMOHHON OLLEHKM Ka4yeCTBEHHOIO YPOBHS pe-
3yNbTaTOB U3YYEHUs! AUCLMMIVHBI

MIINHbI
2.3 Peectp
anemMeHTOB (pOHAA OLIEHOUHbIX CPEeACTB NO y4eOHOW AUCLMNIIMHE
pynna OueHoYHOe CpeacTBO UK ero anemMeHT
OLEeHOYHbIX CPEeACTB HavmeHoBaHune
1 2

1. CpencrTBa onsa BXo4HO-
ro KOHTpons

BOI'IpOCbI N 3agaHna gna npoBegeHnd BXOAHOIro KOHTponAa

LLkana un KpUTEPUN OLEHKN OTBETOB Ha BOMPOCHLI BXOAHOIoO KOHTPOJA

2. CpepctBa
KOHTpons hMKCUpoBaH-
Hbix Bugos BAPC

MepeyeHb 3agay Ans MHAMBMAYaNbHOro 3agaHus (no BapuaHTam)

LLkana un Kputepun nHamsmnayarnbHOro 3agaHuA

3. CpeactBa
Onsi TeKywero KOHTpons

BOI'IpOCbI 1 3a4aydn and camonogrotoBkM K NpakTU4eCKM 3aHATUAM

LLkana un Kputepun oueHmnBaHna noarotoBKM K NPaKTU4ECKOMY 3aHATUIO

Bonpochkl Ans camonoAroToBku Kk nNabopaTtopHoi pa6oTe

LLikana u KpuTepun oueHnBaHUsa oT4eTa no abopaTopHoi paboTe

4. CpenctBa
AN pyo6exXHOro KOHTpons

BOI'IpOCbI 0714 CaMOCTOATESJIbHOIO N3y4eHNd TeMbl

O6wmn aJlrOPUTM CaMOCTOATESIbHOIO n3yvyeHuna TemMbl

LLkana un Kputepum oueHKN CaMOCTOATESNTbHOIo U3y4eHns TemMbl

5. UToroBoe TecTtupoBa-
Hue

baHkK 3agaHun MTOroBoro TECTUPOBAHNA

LLkana un Kputepum oueHmnBaHna OTBETOB HA BOMPOCHI TECTa
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2.4. OnucaHue nokasaTteneun, KputTepmeB U LUKan oLeHMBaHUA U 3TanoB (pOPpMUPOBaAHUS KOMNETEHLUM B paMKax AUCLUNIUHDI

YpOoBHU CChOPMUPOBAHHOCTN KOMNETEHLMIN

KOMMNeTeHUnsa He

CaHnAa N NpPorHo3npo-

MUWUHUManbHbIN cpefHun BbICOKWN
copmMmmpoBaHa
OueHkn chopMMpPOBaHHOCTU KOMMETEHUU
2 3 4 5
OueHka «He 3a4me- OueHKa «3a4meHo, OueHka «3a4meHo, OueHKa «3a4meHo,
HO» ydoenemeopumerib- Xopowo» OMIUYHO»
HO»
Kon vhan- Mokasarens oLe- Xapaktepuctmka chopMMPOBAHHOCTY KOMMNETEHLMN SoDMLI 1 Coen.
" kaTopa [oc- WHamnkaTo- KomnefeHu,Mﬂ B CdopmmnpoBaHHOCTb CdopmumpoBaH- CdopmumpoBaH- p pen
HAGKC 1 HasBaHue TUKEHMN pbl komne- | HVIBaHWA = 3HaHns, MonHoii Mepe He KOMMETEHLIMM COOT- | HOCTb KOMMETEHLMM | HOCTb KOMMeTeHumy | CTBa KOHTPONA
komMneTeHunn KOMMETeH- TeHuMn YMEHNA, HaBbIKK cchopmMUpoBaHa. BETCTBYET MUHU- B LIENIOM COOTBETCT- MOMHOCTLIO COOT- opmupoBaHua
Ln (BnapeHwst) Wmetowyxcs 3Ha- marbHbIM Tpebosa- ByeT TpebGoBaHuAM. | BeTcTByeT TpeGoBa- KoMneTeHLnn
HUWA, YMEHWUI N Ha- HusaM. Mmetowmxcs Mmetomxcs 3Ha- HuaMm. Mmetowmxcsa
BbIKOB HE4OCTaTOu- 3HaHWN, YMEHWUN, Ha- HWUA, YMEHWI, HaBbl- 3HaHUN, YMEHUIA,
HO AN peLueHns BbIKOB B LIeSIOM 0C- KOB U MOTMBaLuM B HaBbIKOB 1 MOTMBa-
NpaKTNYeCcKnX TaTO4HO ANS peLue- LierniomM AOCTaToO4HO LMK B MOSHOW Mepe
(npodpeccuonans- HWS MPaKTUYECKNX Ons pelleHuns cTaH- [OCTaTO4HO Ans
HbIX) 3agad (npodbeccuoHanbHbIX) | AapTHBLIX NpakTUye- PELUEHUS CIOXHbIX
3agad ckux (npodpeccumo- NPaKTUYECKMX
HarnbHbIX) 3agad (npodpeccunonans-
HbIX) 3agad
Kputepum oueHmBaHns
OlK-1 CnocobeH pe- MaO-Lomnk-1 [MonHoTa dunsnyecknx Benu- He 3HaeT ¢wuanye- | MNoBepxHocTHO opu- | 3HaeT OCHOBHble | YBEpPEeHHO OpWeHTU-
waTb TWMOBbIE 3adauu 3HaHWUn YMH, KAYECTBEHHO U | CKWE BENUYMHbI, Ka- | EHTUpYeTCs BO MHO- | pu3nMveckue Benu- | pyeTcss BO MHOXe-
npodeccroHanbHon KONNYeCTBEHHO YECTBEHHO U KOMU- | XecTBe (PU3NYECKUX | YMHBI, KaAYeCTBEHHO | CTBe  (PU3NYECKUX
[esATENbHOCTM Ha OCHO- OMMUCbIBAOLLUX SIB- YECTBEHHO OMUCbI- | BEMUYMH, KA4YeCTBEH- | U KONMWYECTBEHHO | BENWYMH,  KayecT-
BE 3HaHWA OCHOBHbIX NeHns Npupoapl, UX | BaloWMe  SIBMEHUS | HO U KOMWUYECTBEHHO | OMUCbIBaWOLWME $iB- | BEHHO W KOMMWYECT-
3aKOHOB  MaremaTuye- CBS3b. npupopael, NX CBA3b. | OMUCLIBAKOLIMX SIBMEe- | JNIeHWs MPUPOAbl, UX | BEHHO  OMWCbIBAlo-
CKUX, €eCTEeCTBEHHOHa- HWS  npupodbl, WX | CBA3b. WMX ABNEHus npu- | 3ayeT C oueH-
Y4HbIX 1 obLienpodec- CB$I3b. pofbl, UX CBSA3b. KOW, OTYET no
CUOHarbHbIX AUCLIMNINH Hanuuve Ha kayecTBeHHOM U | He ymeeT npume- | MNMpumeHseT nuwb Ha | Ha  kayecTBeHHOM | YBepeHHO wucnonb- | nabopaTopHow
C MPWMEHEHVWEM  WH- YMEHUN KONMYEeCTBEHHOM HATb 3aKOHbl (OU3W- | KAYECTBEHHOM YPOB- | YPOBHE MNpUMeEHsIeT | 3yeT Ha kadyecTBeH- | paboTe, TecTu-
hopmaLMOoHHO- YPOBHE NMPUMEHATb | KU ONst ONUCaHUst U | HE HEKOTOpble 3aKo- | 3aKOHbl (PM3VKM AN | HOM W KONUYeCT- | poBaHue, KOH-
KOMMYHMKaLIMOHHbIX 3aKOHbI PU3MKM NPOrHO3MpPOBaHUS Hbl PU3UKU AMA OMKW- | ONWCaHWA U NPOTHO- | BEHHOM YPOBHE 3a- | CMEKT, UHAUBU-
TexHonorun Ans onvcaHusi n noeegeHusi usunye- KOHbl  pM3nkn ans

NPOrHO31poBaHuUsi
nosegeHunst ousm-
YeCKUX NpoLeccoB
1 cucTem, npowc-

XOOSILLMX B MOYBE,
pacTeHusix 1 npo-

ayKumn.

CKMUX MpPOLIECCOB U
CUCTEM,  MPOUCXO-
OAWMX B Modse,
pacTeHusix U npo-
OYKUWN.

BaHUs nosefeHus
dm3nyecknx npouec-
COB M CUCTEM, NpouC-
XOOAWMX B MNouBe,
pacTeHusix U Npoayk-
umn.

3MpoBaHusi MnoBefe-
HUs usn4ecknx
npoLeccoB U cwuc-
TeM, MPOUCXOAALLMX
B MoYBe, pacTeHusIX
1 NpoAYyKLUMM; Ha KO-
NMYeCTBEHHOM

YpOBHe onepupyeT
NVWb C HEKOTOPbIM
MHOXeCTBOM  hu3u-
YeCKMX 3aKOHOB.

OMUCaHnst U NPOrHo-
3MpOBaHNS NoBefe-
HUs uUsn4ecknx
npoLeccoB U cwuc-
TeMm, NPOUCXOAALLMX
B MOYBe, pacTeHusIX
1 NPOAYKLMN.

nayanbHoe 3a-
AaHue, KOH-

TponbHasi pabo-
Ta, UTOroBOE

TecTupoBaHue.




Hanuune nposefenHusa du3n- | He Bnapgeetr Hasbl- | MiMeeT nosepxHocT- | Brnageet MUHW- | B nonHom ob6beme
HaBbIKOB YeCcKoro aKcnepu- KaMu  MNpoBedeHVs | Hoe npeAcTaBreHue | ManbHbIMW  OCHOB- | BnafgeeT HaBblkamMu
(Bnapexve MeHTa B COOTBET- dun3n4eckoro  3Kc- | 0 MeTodax WM CPeacT- | HbIMK HaBblkamn | Bblbopa Heobxoau-
OnbITOM) CTBUW C COBPEMEH- | MepuMeHTa. Bax nposegeHvsi u- | Bolbopa Heobxoau- | moro  obopyaosa-
HbIM ypOBHEM pas- 3Myeckoro  akcnepu- | Moro  obopyaoBa- | HMA, METOAOB MU
Butusa HTTI. MeHTa. HUA, MeTOAOB W | cpeacts  nposede-
cpeacts  npoeede- | HMUA  busMyeckoro
HMS  OU3NYECKOro | 3KCMEpUMEHTa B CO-
3KCcnepyvMeHTa B CO- | OTBETCTBMM C  CO-
OTBETCTBUM C CO- | BPEMEHHbIM  YpOB-
BPEMEHHbIM  ypOB- | HeMm pa3sutus HTTI.
Hem pa3suTtua HTT1.
MA-20nk-1 MonHoTta OCHOBHble Mpo- He 3HaeT ocHoBHble | lNoBepxHOCTHO opu- | 3HaeT OCHOBHblE | YBEpPEHHO OpUEeHTU-
3HaHUN rpamMmMHbIE MPOAYK- | MPOrpaMMHblE MPO- | EHTUPYETCA BO MHO- | MPOrpamMMmHble Mpo- | pyeTcs BO MHOXe-
Tbl, MOMoOratoLne OYKTbl, MOMOratoLne | xecTBe  Mporpamm- | AyKTbl, MOMOratwme | cTBe MNporpaMMHbIX
obpabaTbiBaTh obpabaTbiBaTb 3KC- | HbIX MPOAYKTOB, MNO- | obpabaTbiBaTb 3KC- | NPOAYKTOB,  MOMO-
3KCnepumeHTanb- nepuMeHTarnbHble morawowmx obpaba- | nepumeHTanbHble ralowmx obpabatbl-
Hble AaHHble, CTPO- | AaHHble, CTPOWUTb | TbiBaTb 3KCNEPUMEH- | AaHHble, CTpOWTb | BaTb  3KCMEpUMEH-
UTb rpadomkm, mMo- rpacukn, Mopenu- | TamnbHble AaHHble, | rpadukn, MOAENu- | TanbHble  [aHHble,
Aenuposatb pu3n- | poBaTb (pu3nyeckme | cTpouTb rpacukn, | poBaTb dusmyeckne | CTpouTb  rpadvku,
Yeckue npoLieccbl U | mpoueccbl U sABfe- | MogenupoBaTb  (U- | Mpoueccbl U sBne- | mMogenuposaTtb u-
SBMEHUS], MPOUCXO- | HUS, MPOUCXOAALME | 3MYEeCcKne NMPoLEecChl U | HUSA, NMPOUCXOAsLME | 3U4EeCcKMe NpoLecCh
AsLlme B noyse, B MNOYBE, PacTeHWsX | ABMEHWS,  NPOWUCXO- | B MOYBE, PACTEHUSX | U SABMEHUS, Npouc-
pacTeHusx 1 npo- 1 NPOAYKLMN. Adwye B nouse, pac- | W NPOAyKLUUK. xogswue B MoyBe,
AyKumm. TEHVSAX 1 NPOAYKLNN. pacTeHusix u mnpo-
AyKumm.
Hanunuve NpYMEHSTL BO3- He ywmeer npume- | YactmuHo npumensieT | MpumeHseT BO3- | YBEpEHHO npume- 3auer ¢ oueH-
YMEeHUN MOXHOCTU KOMMbIO- | HATb BO3MOXHOCTU | CTaHAapTHble oOfepa- | MOXHOCTM KOMMblO- | HAET BO3MOXHOCTMW KO, OTYET HO
TEPHbIX Mporpamm KOMMBIOTEPHBIX MPO- | UMM KOMMBIOTEPHBIX | TEPHBIX  MPOrpamMm | KOMMbIOTEPHBIX MPO- na6c’) ATODHOI
ans o6paboTkm n rpamm gns obpa- | nporpamm ans obpa- | ana obpaboTkm u | rpaMmm ana  obpa- 6 parop
aHanusa gaHHbIX, 6oTkM M aHanusa | 60TKM W aHanu3a | aHanmu3a  JdaHHblX, | 60Tkn, aHanuM3a un pavore, Tectv-
nony4aembix B pe- OaHHbIX, Monyyae- | AaHHbIX, Nofy4YaeMbiX | noryvaemMbiXx B pe- | UHTepnpeTauun cf’ﬁ:;f";i;:::_
3ynbTate uccriedo- | MblX B pesynbTate | B pesynbTarte uccrie- | 3ynbTaTe MCCMEAo- | AaHHbIX, - Monydae- [yanbHoe 3a-
BaHWI NpOLIECCOB, WUCCriefjoBaHNii Npo- | A0BaHWIA NPOLECCOB, | BaHMA  NPOLECCOB, | MbiX B pesyrbrate AHHE, KOH-
NPOVCXOAALLUX B LeCCoB,  MPOUCXO- | MPOUCXOASALLMX B | MpPOVCXOAsALLMX B | MccnegoBaHui npo- TpOJ'IbHa:;I paGo-
noyBe, PacTeHUsX OAWMX B MoYBe, | MOYBe, pacTeHWsIX W | MoyBe, PacTeHWsIX U | LeccoB,  MPOMUCXO- Ta, UToroBoe
1 NPoAyKLMK. pacTeHusix M Mpo- | NPOAYKLMHN. npoayKumu. OSWMX B MNO4Be, TECTUPOBAHME.
OyKumum. pacTeHusix u mnpo-
AyKumm.
Hanuuve NPUMEHEHNs1 KOM- He Brnapeet HaBbl- | imeeT nosepxHocT- | Brnageet MuHU- | B nmonHom obbeme
HaBbIKOB MbIOTEPHBIX NPO- Kamy  NpUMEHeHWst | Hoe npeacTaBrieHMe | ManbHbIMWM - OCHOB- | BriageeT HaBblkaMu
(BnageHve rpamm ans obpa- KOMMbIOTEPHbIX MPO- | O MPUMEHEHUU KOM- | HbIMK HaBblkamMn | MPUMEHEHNS  KOM-
OnbITOM) 60TKM, aHanm3a un rpamm  Agna  obpa- | NbloTepHbIX npo- | MPYMEHEHUS  KOM- | MbIOTEPHbIX npo-
WHTepnpeTauumn 60Tkn, aHanu3a u | rpamm gns obpaboT- | NblOTepHbIX npo- | rpamm Ana  obpa-
AaHHbIX, nony4yae- MHTepnpeTauum KW, aHanusa u uHTep- | rpaMm ans  obpa- | 60Tkn, aHanusa wu
MbIX B pe3ynbTare OaHHbIX, Monyyae- | mpeTaummM  AaHHblX, | 6OTKM, aHamusa w | uHTepnpeTauun
uccnenoBaHun MblX B pesynbTaTe | nonyyaembix B pe- | MHTepnpeTauuu OaHHbIX,  nonyvae-
MpoLeccoB, Npouc- | WCCneaoBaHWA Npo- | 3ynbTaTe  UCCReAo- | AaHHblX, nonyyae- | MblX B pe3ynbTaTte
XOOSILLMX B MOYBE, LEeccoB, MPOUCXO- | BaHWN NnpoLleccoB, | MbIX B pesynbTaTe | MCCrefoBaHUA Mpo-
pacTeHusiX 1 npo- OAWMX B MOYBeE, | MPOMCXOAsLUMX B | MccnegoBaHui Mpo- | LeccoB,  MPOMUCXO-
ayKkumn. pacTeHusix W Mpo- | No4Be, PacTEHUsX W | LEeCccoB, NPOWCXO- | AAWMX B MOYBeE,
OYKUMK. npoayKumu. OSWMX B MO4YBe, | pacTeHusXx u  npo-
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pacTeHusix W npo-
AyKUMu.

ayKumm.
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YACTb 3. METOOAWYECKUE MATEPWAIbI, ONPEAENAIOWME NPOLIEAYPbLI OUEHUBAHUA
3HAHUU, YMEHUWN, HABbIKOB, XAPAKTEPU3YIOLLUX 3TAMNbI ®OPMUPOBAHUA
KOMMNETEHUWUA

YacTtb 3.1. TUnoBble KOHTPOJbHLIE 3af4aHUs, HEOOXOANMbIE AN OLeHKU 3HAaHUN, YMEeHUM!, HaBbl-
KOB

3.1.1. CpencTBa ANA vHOUBUAyanu3auum BbINONMHEHUs, KOHTponAa PMKcMpoBaHHbIX Bugos BAPC

PekomeHaauum no BbINOSIHEHUIO nHanBuayaribHoOro sagaHunsa

B kaxxgom nHaMBuayanbHOM 3afaHnn COOEPXKUTCA LLeCTb 3afad, KOTopble HeO6X0AMMO peLnTb
1 0OpMUTb B COOTBETCTBUM C TpeboBaHuamMU. NUHaMBuayanbHoe 3agaHne o0b6a3aTensHO JOMKHO MMETh
TUTYNbHBIN NUCT, a Kaxaas 3agadva oba3aTtenbHO AO0MKHA coaepXaTth cnefyowime pasaensl: JaHO, Han-
T, peweHune, nepesog BenudnH B CA, normyHoe 1 nocnegoBaTenbHOE pelleHme, OTBeT.

Pasgenbl y4ebHOM ANCUMNAMHBI, YCBOEHME KOTOPbIX CTyAEHTaMn CONpoBOXAaeTCsi MOArOTOBKON

WHOMBMAYANbLHOroO 3ajaHus:
Pasgensl AncuunnuHbl, OCBOEHNE KOTOPbIX
obyyarLwmumMmncsa conpoBoXaaeTcst Unn 3aBep-
LIaeTcs BbIMOMHEHMEM UHANBUAYaNbLHOro 3a-
AaHus

Ne HavmeHoBaHue
«MexaHuka», «MonekynspHas gu-
31Ka 1 TEpMOAMHAMUKAY, « Dnek-
1-6 TpMYeCcTBO U MarHeTuam», «Kone- OrlK-1
0aHusa 1 BonHbI», «OnNTHKay,
«ATOMHasg 1 sgepHas uankay

Mpumepbl odhopmneHus 3agav:
3apayva 1. ABTOMOOUIb, ABUrasiCb C YCKOPEHUEM 2 mic?, npowen 125 m 3a 5 c. Onpegenntb Ha-

YarbHY0 CKOPOCTb aBTOMOOUNS. HauepTuTb rpaduk 3aBUCMMOCTM CKOPOCTU OT BPEMEHM.

KomneTeHuun, hpopMupoBaHme/pasBuTme KOTOPbIX
obecrneymBaeTcs B XoJe BbINOMHEeHUs
MHOMBUAYanNbLHOro 3agaHus

V,-? PeweHue:
2 2
a=2 mlc N3 cpopmMynbl NyTV Npu paBHOYCKOPEHHOM [BMKEHWUM 3:V0t+% nony4yaem
t=5¢
- at?

§$=125 m s 5 a

V, = ==-=

t t 2
MoacTaBnss YMcnoBble AaHHble, UMEEM v, :(%_ﬁj: 20 m/c
5 2

padhnk CKOpOCTM paBHOMEPEMEHHOIO ABMXEHUSA ABMSAETCS NPSMON NUHUEN.
[ns ee noctpoeHus OocTaTtovyHO ABYX Toyek: npu t=0 V,=20 m/c, npu

t=5 ¢ V =30 m/c. HanomHum, 4to V =V, +at .

W oM

30

Omeem: V, =20 wmlc.
3apayva 2. ToueuHble 3apsabl o, =1 HKn n g, = -2 HK7 pacnonoxeHsl Ha pacctosHuu 10 cm opyr
OT Apyra B Bakyyme. HavTu HanpshKeHHOCTb M MOTeHUMar Nons B TOUKe, Haxo4saLWwencs nocpeguHe Mex-

Ay 3apsaamu.
Ep—? T, | PeweHue:
¢ =1 HKn =107 Kn g1 Ei B2 o2

© ri2 A ©

CornacHo npuHUMNy cynepno3nuum B TO4Ke A

0, =—2 HKn=-2-10"° Kn

r=10cu =10"1m
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e=1 Ea=E +E,, oaA=01+0,

£, =885-10" @/m roe E,, E, — HanpshkeHHOCTM norneii, co3faHHbIX B Touke A (pu-
CYHOK) 3apsijamMun gy U Gz, @ @1 U @ — NOTEHUManbl 3TUX Nonen.
Tak Kak BeKTopbl El " Ez OEencTBYyOT BOOMb OAHOW MPAMOMN,
MO>XHO NepenTn OT BEKTOPHOM CyMMbI K anrebpanyeckon:

EA:E1+E2’rp'e EIZLZ, E2: ‘qz‘ 2-
r r
A7y - (E} 4 y& (E]
1 ~
Vinm En=—— Gl+la] -

Y
4 AL
TE o€ (2)

3Hak 3apsiga ¢p; Mbl y4nu, Hanpasus Bektop E, k 3apsay. [Mo-
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LUKANA U KPUTEPUU OLLEHNBAHUA

— «3a4TeHOo» MO UHAMBUAYaNbHOMY 3a4aHuUI0 BbICTABMSETCH, €Cnu: a) BCe 3aJayun pelleHbl npa-
BUNbHO; 6) 3agaun odopmneHsl No BceMm TpeboBaHMAM (06A3aTenbHbIe ANeMEeHThl: AaHOo, HanTu, peLle-
HWe, BbINOMNHEHbI HEOBXO0ANMbBIE PUCYHKM M NOCTPOEHWUS, JTOTMYECKM BEPHO NMOCTPOEHO peLLeHne, 3anmcaH
W NpoaHanuavMpoBaH OTBET); B) OPOpMIeHne MHOUBMAYaNbHOro 3agaHus COOTBETCTBYeT npeabsBnse-
MbIM TPe60BaHUAM (TUTYMbHbBIN JIUCT);

— «He 3ayTeHO» NO MHAMBUAYanbHOMY 3aJaHui0 BbICTABMSAETCS, €CNu: a) YacTb 3adad pelleHa
HeBepHO; 6) 3agaun odopmneHbl He B COOTBETCTBMU C TpeboBaHMAMM (OTCYTCTBYET AaHo, He onpeaene-
HO 4TO HeoGXOAMMO HaMTW, OTCYTCTBYIOT PUCYHKM U NOCTPOEHUS, OTCYTCTBYET NorMka B pelueHun 3aga-
yu, HeT oTBeTa); B) opopmrieHne He COOTBETCTBYET NpeabsaBnsieMblM TpeboBaHUAM.

3.1.2. BONPOChbI
AnA nposefeHNUs BXOAHOTO KOHTpOns

BXx0O4HOM KOHTPONb OCYLLECTBNAETCA B BUAE MMCbMEHHbLIX OTBETOB Ha BOMPOCHI U 3aaHUS BXOA-
HOro KOHTpons. buneT BkntoyaeT B cebs 15 BONpOCOB 1 3a4aHui Mo pasnuyHbiM pasgenam AUCUUNINHGI
«®usnka» 3a Kypc cpegHero (nonHoro) obuiero obpasoBaHus. BXxogHOW KOHTPONb NPOBOAMTCS Ha nep-
BOM MpakTU4YeckoM 3aHATMU. Ha BbinonHeHve aaeTtcs 15 MUHYT.

Bonpochbi u 3adaHust 8X0OHO020 KOHMPOs

YTo Ha3bIBaeTcs:
Yrnom nageHuna?
AGCOMNIOTHBLIM NOoKa3aTenem NPenomieHnsa?
Yrnom npenomnexHns?
ONEeKTPOEMKOCTbIO NPOBOAHUKA?
PaBHOMEpPHbLIM OBUXKEHMEM?
AgnabaTtHbiM npoueccom?
PaBHO3amMeneHHbIM ABWKEHNEM?
N3obapudecknm nporeccom?
YacTtoTon konebaHunin?
0. W3oTepmuyecknm npoueccom?
11. Tepuogom konebaHmin?
12. BHewHum doToacpdekTom?
13. W3oxopHbIM npoLeccom?

BOONoGOA~WNE
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14.
15.
16.

Amnnutygon konebanmns?
HanpsikeHHOCTbIO aneKkTpuYeckoro nonsa?
OTHoCUTENbHBLIM NokasaTenem npenomneHna?

Mo kakon chopmMyrne MOXHO onpeaenuTb:

CoxNoA~AWNE

NNNNRPRRERRRRRRER
WNhNPOOVONOUAMWNE

24.
25.
26.

YrnoBy ckopocTb?

PaboTy NocTosHHOM CuIbl B MeXaHuke?

KuHeTnueckyto aHepruio Tena?

MyTb Npy paBHOYCKOPEHHOM OBWXEHUN?

Cwuny ynpyroctn?

Paboty Toka?

LleHTpocTpemutenbHoe yckopeHue?

ONeKTPOEeMKOCTb NNOCKOro KoHAeHcaTopa?

OnTu4yeckyo cuny nmH3bI?

JIVHEHbIN NYTb NPY PaBHOYCKOPEHHOM OBWMXXEHUN?
MoTeHuManbHyo aHepruto ynpyro AecopMMpoBaHHOro Tena?
YcnoBne Makcumyma npu uHtepdepeHumm ceeta?

MoMeHT cunbl Npy BpalwaTenbHOM ABMKEHUN?

KonunyecTBo TennoTkl Npy HarpeBaHWu BellecTBa?
LleHTpocTpemutensHoe yckopeHue?

YaenbHyo TeNNoeMKOCTb BellecTBa?

3aBUCUMOCTb CONPOTUBIIEHUS NPOBOAHMKA OT €r0 reoOMeTPUYECKNX pasMmepoB?
ABCOMOTHBIN NokasaTtenb npenomneHnsa?

KoadhdhmumeHT nonesHoro AencTemsa TENNOBOW MaLUUHbI?
Mepvoa konebaHun maTeMaTN4eCcKoro MasiTHUKa?
KnHeTuueckyto aHepruio?

Cwuny Amnepa?

Mepuoa konebaHum NPY>KMHHOrO MasATHUKA?

Cuny JlopeHua, oencTByOLLYI0 HA OBUXYLLMIACS 3apsg B MarHUTHOM norne?
Cuny TaxecTn?

Mepuoa anekTpnyeckmx konebaHum B KOHType?

N306pa3uTe rpacmuyecku:

PBOONOGOA~A®ONE

el
PwWNhPFO

15.

CwunoBsble NHUM NONSA NONOXUTENBHOro 3apdana.

Xopg ny4ven, napannenbHbIX raBHOW ONTUYECKOW OCK, B ABOAKOBLINYKMOW NIUH3E.

CwvnoBble NUHUK NOMS OTPULATENBHOIO SMNEKTPUYECKOro 3apsaaa.
3aBMCMMOCTb CKOPOCTM OT BPEMEHW MPU PaBHOYCKOPEHHOM ABMXKXEHUM.
CwvnoBble NUHUM MAarHUTHOrO NOMst NPSIMOro MPOBOAHUKA C TOKOM.
3aBucUMoCTb JaBneHus rasa ot obbema npu agnadaTHOM npouecce.
Xof CBETOBbIX NMy4Yen, nayLwmx n3 Bo3gyxa B CTEKO.

3aBUCUMOCTb CKOPOCTU OT BPEMEHU MPU paBHO3aMEeLIEHHOM ABUXEHMWMN.
CuvnoBble NUHWMM SNEKTPUYECKOro MOJs MIOCKOro KOHAeHcaTopa.
3aBUCUMOCTb CMELLLEHUS OT BPEMEHU MPU rapMOHNYECKOM konebaHuun.
3aBMCMMOCTb AaBneHus ot obbema rasa npy M3oTepMUYECKOM npoLecce.
3aBMCMMOCTb NYTU OT BPEMEHU NMPU PAaBHOYCKOPEHHOM LBWKEHUN.

Xopg nyden, noywmx n3 ctekna B BO3AyX.

3aBMCMMOCTb AaBneHus oT obbema npu nsobapmnyeckom ra3oBoM npouecce.
3aBMCMMOCTb CKOPOCTM OT BPEMEHW NMPU PAaBHOMEPHOM ABMKEHUM.

Kakasi coopMyna BblpaxaeT 3aKOH:

PBOoNoGhk~wNE

BTopon 3akoH HbtoToHa?

Owma ang yyacTtka uenn?
MpenomnexHus ceeta?

KynoHa?

OneKkTpoMarHMTHOM UHAYKUUN?
OTpaxeHusa ceeta?

CoxpaHeHust SHEPTUN B MEXAHUKE?
Apxumepna?

Owma gns nonHow uenu?

. ®apagesa ansa anekrponunsa?

. BcemupHoro taroteHuna?

. [xoyns-JleHua ans NOCTOsIHHOro Toka?

. Mpenomnexnna ceeta?

. bonnga-Mapuotta?

. lNyka?

. ®apagesa-JleHua ona aNeKTPOMarHUTHOW MHAYKLMN?
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17.
18.
19.

len-Iloccaka?
CoxpaHeHus umnyrnbca Tena?
Wapna?

KakoB chnsnyecknm cmbicn:

CoNoA~WNE

10.

YckopeHua?

lMnoTHocTK BewecTBa?

MarHuTHOro notoka?

Macchbl?

[aBnenuna?

ABCOMTHOroO HyNsA Temneparyp?
MoTeHuunana anekTpuyeckoro nona?

Cwvnbl Toka?

CkopocTtun?

OnNeKTpPOoABWXKYLLIEN CUITbl UICTOYHMKA TOKa?

3anuwuTte ypaBHeHMe:

1.

2
3.
4,
5

o ¢

lMepBoro Ha4yana TepMoaNHaAMUKM.

OcHOBHOE anst MOMNEKYNAPHO-KUHETUYECKOW TEOPUM ra3oB.
ONHWTEeNHa ansa BHelWHero goToaddekTa.

dopmyrny NMH3bI.

CoctosHua ngeansHoro rasa Mengeneesa-Knanenpona.
"apmoHunyeckux konebaHn B MexaHuke.

B yem CYUWHOCTb AABJIeHUA:

CoNoORA~WNE

10.

OneKTpoOMarHMTHON UHOYKUUN?
CamounHaykumnn?

Monsipusauun ceeta?
doToadhdekra?

Ondpakunmn cBeToBbIX BOMH?
Ouncnepcun ceeta?

OnekTponunsa?

PesoHaHca?

lMonHOro BHYTPEHHEro OTpaXeHua?
PagnoaktmBHocTn?

B kakux eguHuuax namepseTtcs:

BOo~NOoGOA~WNE

OnTuyeckas cmna NnH3bI?
Cwuna Toka?

Yacrtora?

MoLuHocTb?
MHOYKTUBHOCTb KOHTYpa?
MnoTtHocCTb BewecTBa?
[aBnexnune?

OHeprua?

Hanps>keHne?

. QnekTpuyeckas eMKoCTb?

. KonnyecTBo Bewlectsa?

. YckopeHue?

. PaboTta?

. OnekTpudeckoe conpoTmereHne?

. YoenbHoe conpoTusneHue?

. Yrnoeasi ckopocTb?

. Umnynec Tena?

. lHaykumns marHmTHoro nons?

. HanpspkeHHOCTb anekTpuyeckoro nons?

LWkana n Kputepun oueHnBaHuA
OTBETOB Ha BONPOCHLI BXOAHOIo KOHTpoOnNA

OueHKa «OTNUYHOY», ecnn KONUMYeCTBO NpaBunbHbIX 0TBeTOB OT 81 + 100 %.

OueHKa «XopoLUO», eCrn KONMYECTBO NpaBusibHbIX 0TBETOB OT 61 + 80 %.

OueHka «yooBNETBOPUTENBHOY», €CMNN KONMYECTBO NpaBunbHbIX OTBETOB 0T 51 + 60 %.
OueHKa «HeyaoBNeTBOPUTENBHOY, ECIM KONTMYECTBO NpaBuIibHbIX OTBETOB MeHee 50 %.

3.1.3 CpeacTBa Ans TeKyLero KOHTpons
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BOIMPOChLI
ANsl CaMOCTOATENbHOIrO U3y4eHUsi TeMbl
«MpnmMeHeHne 3aKOHOB COXPaHEHUA UMIYIbCa U IHEPrUU K yNpyroMmy M Heynpyromy ygapam»

1. MoHsaTre yoapa.

2. Knaccudukaums n xapakrepuctuka yoapos.

3. [MpUMEHEHNE 3aKOHOB COXPaHEHWs MMMyMbCa WM 3HEPTUU K YNPYromy M Heynpyromy
yoapam.

BOMPOCHI
ANSA CaMOCTOATENIbHOIO U3y4eHUsA TeMbl
«SlBneHuns nepeHoca»

1. Onddysma: onpepeneHne, ycrnosusi NpoTeKaHWs!, 3aKOH.
2. TennonpoBOAHOCTL: ONpeaeneHne, YyCrnoBus NPoTekaHus, 3aKoH.
3. BsaskocTb: onpegeneHune, ycrioBms MPOTEKaHWS, 3aKOH.
BOMPOCHI
AN CaMOCTOATENIbHOIO U3Y4YEeHUSA TeMbl
«OnNeKTpoOMarHUTHbIe BOJIHbI»
1. Bwubpatop Nepua.
2. MaccoBbi n3ny4artenso.
3. Jlamnosbin reHepartop.
4. T[lonepeyvyHOCTb ANEKTPOMArHUTHbIX BOJTH.
5. Tlnockue MoHOXpomMaTUYeCKMe 9NeKTPOMarHMTHbIE BOJTHBI.
6. Ob6beMHas NNOTHOCTb IHEPTUN INEKTPOMArHNTHON BOJTHbI.
7. Bextop YMoBa-lonHTHHra.
8. [aBneHue aneKkTpoMarHUTHbIX BOSH.
9. VmMnynbC aNeKTpOMarHMTHOro Nons.
BONMPOCbLI
ONA CaMOCTOATENbHOIrO U3Y4YEeHUA TEMbI
«OnTu4yeckasa aHN3OTpPONUA»
1. OnTuyeckn aHN30TPOMHbIE BELLECTBA.
2. fderika Keppa.
3. OdpekT Keppa.
4. ONTUYECKN aKTMBHbIE BELLECTBA.
5. ¥Yron nosopoTa nfnockoCcT! nonspusaunn.
6. YpernbHoe BpalleHue.
7. TonapumeTtpus.
8. JOddekr dapages.

O6LWMIN anropuTM CaMmOCTOATENIbHOIO U3Y4YEHUA TEMbI

1) O3HaKOMUTLCHA C PEKOMEHAOBAHHOW y4ebHOWM NMTepaTypon 1 ANEeKTPOHHBIMU pecypcamu no Teme (OpueHTUpyscb
Ha BOMPOChHI A5t CAMOKOHTPONS).

2) Ha aToi ocHoBe COCTaBUTb pa3BepHYTHIN NMaH U3NOXEHUS TEMbI.

3) BuibpaTb hopMy OTHETHOCTM KOHCMEKTOB (MIiaH-KOHCMNEKT, TEKCTyarbHbI KOHCNEKT, CBOOOAHBIN KOHCMEKT, KOH-
CMeKT-cxema).

4) [1poBeCTN CaMOKOHTPOSb OCBOEHMS TEMbI MO BONPOCaM, Bbl4aHHbIM NpenogaBaTenem.

5) OhopMUTL OTYETHbIV MaTepuan B yCTaHOBINEHHON hopMe B COOTBETCTBUM METOAUYECKMMU PEKOMEHAALUSIMM.

6) [NpenoctaBuTb OTYETHLINM MaTepuan npenogaBaTesto No COrfacoBaHuUIo C Beaywmnm npenogaBsartenem.

Wkana n Kputepuu oueHnBaHus
CaMOCTOATEJNIbHOIO N3y4eHus TemMbl

- OLleHKa «3a4YmeHOo» BbICTaBMAETCS, ecnv 0by4aloLMAca JTIOrMYHO 1 KpaTKo 0dhOPMUIT KOHCMEKT, B
KOTOPOM OTpasun BCe 3HaYvMble MOMEHTbI (OnpeaeneHuns, 3akOoHbl, BENUYMHbI, NapamMeTpbl, SBNEHWS)
n3y4aemom Tembl.

- OLUEHKa «He 3a4ymeHOo» BbICTaBMSAETCH, ecnv obydvaroWwmnincss 0OPMMU KOHCMEKT, B KOTOPOM He
oTpaswn 6onbLUy YacTb 3HAYMMbIX NOHATUIA (ONpeaeneHunsi, 3aKoHbl, BEMUYMHBI, NapamMeTpbl, ABMEHWS)
n3y4yaemomn TeMbl, He 3aMeTUIT 3aKOHOMEPHOCTEMN.

BOMPOCHI
ANA CaMonoAroToBKU K MPaKTUYECKUM 3aHATUAM

B npouecce noAroToBkM K MpakTU4eCKOMY 3aHATUO o6yqarou.|,w7|0ﬂ n3yvyaet npencraBlieHHble
HWXe BOMpPOChbl NO TEMaM. Ha 3aHatun o6yqarou.|,|/||7|c;| OEMOHCTpUpyeT CBOM 3HaHUA NO U3YYEHHbIM BO-
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npocam B dhopme yCTHOro oteeta. [Ing ycBOeHUss maTepuana no TeMe 3aHATUSA obydarLlmincsa pellaet
3agaun.
O6LWuM anropuTMm camonoaroToBKU
PexomeHOauuu rno peweHuro 3aday

1. B OCHOBY Kaxgown (bvM3nyeckon 3agayum MofIoXKeH TOT UM MHOW YacCTHbIN Criydan nposiBfieHus
0o6LWKMx 3akoHOB hu3mkn. MoaTomMy, onpegennTe O Kakom SIBIIEHUW, CBOMCTBE UK Npouecce MaeT peyb B
AaHHOM 3apave. lNMpexae Yem NpUCTyNUTb K peLleHuto 3aad Kakoro-nubo pasgena Kypca, pekomeHayeT-
c4 TWwaTtenbHO NnpopaboTaTb TEOPUIO BOMpoca.

2. MNepepn pelennem 3agayun cnenyet Boinucatb B eanHunuax CU ymcnoBble 3Ha4YeHMs cnonb3ye-
MbIX NPU BbIYUCTIEHUN (PU3NYECKNX MOCTOSAHHbIX, @ TaKXKe TeX BEMNYUH, KOTOPble AaHbl B YCNOBMU 3a4a4u
B eAMHMLAaX, KpaTHbIX UNKN OonbHbIX OT eanHul, CU, a Takke B eanMHuMLax, OTAMYHbIX OT eanHuny, CU.

3. PeweHune 6onblUMHCTBA PU3MYECKNX 3aay pacYETHOro XxapakTepa CBOAUTCS K COCTaBIEHUIO
anrebpanyeckux ypaBHEHMWI, MPeaCcTaBnsloWmMX coboM MaTeMaTUYeCcKoe BbIPaXXEHUE 3aKOHOB (OU3UKM,
nexalnx B OCHOBe OaHHOro sBreHusa. CocTaBreHne CUCTEMbl YPaBHEHWUN, MOMHOCTBIO OTpaXkaroLmx
AaHHbIN PU3NYEeCKUi nNpouecc, NpeacTaBnseT OCHOBHYIO TPYAHOCTb PeLleHns NoYTn Bcex 3agad no gu-
3uKe.

4. MNpun aHanu3e 3a4ayun U COCTaBIEHUN CUCTEMbI YpPaBHEHW, OTpaxaroLLen TO UM MHoe ABreHune,
ocoboe BHUMaHWe crnegyeT obpallaTe Ha BEKTOPHbIV XapakTep MHOMMX BEMWYMH, C KOTOPbIMW NPUXOaUT-
cs BcTpedatbes. [1na nonHoro onpefeneHnst Takux BENMYUH HEOOXOOUMO YYUTbIBATb HE TOMbKO MX Y-
CINOBOE 3HA4YeHne, HO 1 HanpasrfeHue.

5. MNpwu peleHnn 3agay Hepeako npuxoguTca npuberaTte K pasnoXeHU0 BEKTOPOB CKOPOCTHU, YCKO-
pPeHust, CUnbl U T. 4. HA COCTaBMsAOLWMNE NO KakMM-Nnbo ABYM HanpaBneHuam. PaumoHanbHbi BeIGOp Ha-
npaBneHnn Ans pasnoXeHus BEKTOPOB HEABHO OMKTYETCA YCrOBUAMU 3aadn, OgHaKko B obLiem crnyvae
OH MOXeT ObITb NPOM3BOrbHEIM. [1oNe3HO MMEeTh B BUAY, YTO pPas3roXeHne BEKTopa Ha cocTaBnswLmne —
3TO YNCTO MaTeMaTUYECKUIA NPUEM M TOT dhakT, YTO JtoGON BEKTOP MOXHO BCerga pasfnoXunTb Ha cocTaB-
ngowme, He 03Ha4aeT, YTO KaXaon N3 HUX MOXHO AaTb Takoe Xe duanyeckoe TONKOBaHWE, Kak UCXoad-
HOMY BEKTOpY.

6. Bce 3agaun, He3aBucumo OT cnocoba 3afaHni UCXOOHbBIX BEMNWYNH, criedyeT pelwartb B obem
Buge (T. e. B OykBEHHOM 0003Ha4YeHUN, a He B Yncrax, MpU4YeM UCKOMas BENUYUHA OOJKHA ObiTb Bblpa-
XEHa yepes 3afaHHble BEnuUMHbI). Takon MeToa peLleHnss NO3BOMSIET NPOaHanM3MpoBaTh MOyYEeHHbIN
pes3ynbTaTt 1 JaéT BO3MOXHOCTb BblpaboTaTb 06Lue Nnpuembl pelleHus 3agay no Kaxaomy pasgaeny Kyp-
ca. N, kpome TOro, octarTCa sICHbIMM Crneabl 3aKOHOB, MCMOMb3YyEMbIX B AAHHOMW 3a4ade, a camu Bblknag-
KM NO3BOMSOT NpU HEOOXOOUMOCTM NPOBEPUTH MOOYI0 YaCTb PELLUEHUS Y UCKITHYNTE BO3MOXHbIE OLING-
KW.

7. Ina npoBepkn NpaBUNbHOCTU PELUEHUsT 3aaun, B BbIBEOEHHYK pacyeTHY opmyny Heobxo-
AVMO MOACTaBUTb eAVHULbI UBMEPEHNST BCEX BEINUYMH, BXOAALWMUX B hOpMyny, U, BbINOMHMB Npeobpaso-
BaHus, yoeauTbCs, YTO eanHULbI U3MEPEHMS MPABOM U NIEBOW YacTel ypaBHEHUS] COBMagaloT.

8. Mony4nB oTBET B OOLLIEM BUAE, MOXHO MPUCTYNUTL K YMCMOBbIM pacdeTam. lNMposoasa apudme-
TUYECKUE PaCYETHI, HYXXHO UCMONb30BaTb NpaBuia NPUONWKEHHBIX BbIYUCIIEHWI, NO3BONSOLINE BO MHO-
MX Cydasx COKOHOMUTb BPEMS], HE HaHOCS HMKaKoro yuepba ToYHOCTH.

9. MNony4MB YNCNOBOW OTBET, HY>KHO OLEEHUTb ero npaBgonogobHoCcTb. Takas oueHka MOXET B ps-
Ae cnydaeB 0b6HapYyXUTb OLWMOOYHOCTb NorlydyaemMoro pesynstata. Hanpumep, CKOpOCTb Tena He MOXeT
ObITb GOnbLUE CKOPOCTU CBETA B BakyyMe, AalNbHOCTb NnosieTa KamHsi, GpOLLEHHOro YerIOBEKOM, HE MOXET
ObITb 60onbLle nopsgka 1000 meTpoB, Macca Monekynbl — nopsgka 1 munnurpaMmmMa v T. n.

Tema 1. MarHeTusm

1) MarHuTHOE none u ero xapakTepucTUkK.
2) 3akoH buo-Caapa-Jlannaca n ero npuMmeHeHNe K pacyeTy MarHUTHOrO Nons.
3) 3akoH Amnepa. Bsanmopgencteue napannenbHbIX TOKOB.
4) MarHuTHasa noctosiHHas. EAMHULBI MarHUTHOW MHAYKLUUM U HANPSXKEHHOCTU MarHUTHOTO NONS.
5) Uupkynauma marHUTHOro nons (3akoH MOMHOro Toka) B Bakyyme. Teopema [laycca Aons MarHuT-
HOro nonsi.
6) PaboTa nepemelleHnsi NPOBOAHMKA C TOKOM B MOCTOSAHHOM MarHMTHOM roOfe.
7) [enctBue MarHUTHOro NONS Ha ABWMXYLLMIACA 3apsaj.
8) [BWxeHUe 3apsPKEHHBIX YacTuL, B MarHUTHOM More.
9) TlpumeHeHne MarHUTHOrO MoJs.
10) ABneHune anekTpoMarHUTHOM MHAYKUMK (onbiTbl apages).
11) 3akoH ®apages.
12) BpalleHne pamMku B MarHUTHOM nore.
13) BuxpeBble Toku (TOkn Pyko).
14) NHOyKTMBHOCTL KOHTYpa. CaMonHayKums.
15) Toku Npu pasMbiKaHUKN 1 3aMbIKaHUW LiENW.
16) BaanmHasa nHaykums.
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17) TpaHcdopmaTopbl.

3apgava 1. OnpegenuTs MarHUTHYIO UHOYKUUIO NONS B TOYKE, OTCTOSILLEN Ha pacCTossHUN 2 ¢M OT
NPSMOro NPOBOAHMKA, NO KOTOPOMY TedeT Tok B 0,5 A.

3apgaya 2. B ogHOpoAHOM MarHUTHOM Mofne nepneHauKynsipHO K CUNOBbIM fIMHUSM MOMELLEH
NPSAMONUHENHBbIN NPOBOAHUK AnuHon 40 cm, No KOTopomy TeuveT Tok B 1 A. MarHuTHas nHaykuma nons
0,6 Tn. OnpegennTb cuny, C KOTOPOW MarHNTHOE None AeNCTBYEeT Ha TOK.

3apgaua 3. nockuin KOHTYp, Nnowanb Kotoporo 25 oM’ HaxoauTcs B OAHOPOAHOM MarHUTHOM
none c nHaykumen 0,04 Tn. Onpegenntb MarHUTHbBIA MOTOK, NPOHMU3bLIBAIOLLMIA KOHTYP, €CNN NITOCKOCTb
ero coctasnsiet yron 30° ¢ NIMHMAMM Nonsi.

3apava 4. Yactnua maccor m, umerowas 3apsg ¢, Bnetaet B MarHMTHOE nose C MHAykuunen B
Tak, YTO BEKTOP CKOPOCTW U YacTuULbl NEPNEHAMKYNSAPEH TIMHUAM MarHUTHOW UHAYKUuKW. B marHuTtHoOM no-
ne TpaeKkTopuen YacTulbl BNsSIeTCs OKPYXHOCTb aAnameTpoM d. Onpegenute BeNMUMHy, 0603Ha4YEHHYHO *.

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12

Macca yacvublm, a. e. m. 40 | 7,0 | 100 * 120 | 140 | 160 | 2,0 * 120 | 110 | 6,0

3apsig vyacTuupl q, 10 Kn 16 |16 32|16 | * |32 |32|16 |16 ]| * |[32]16

WHoykuma marHuTHoro nonsa B, mTn|  * 400 | 150 | 100 | 300 * 250 | 120 | 400 | 150 * 200

CkopocTb Yactuupl u, Mml/c 0,70| * 0,44 | 0,81 | 0,40 | 0,37 * 0,99 | 0,34 | 0,40 | 0,42 *

[uameTp okpyxHocTM d, cm 582|160 * |505|166|108|233| * |[300|333(16,0|35,6

3apayva 5. MarHuTHbIN NOTOK @ =40 MB6 NpoHM3bIBaET 3aMKHYThIN KOHTYp. OnpegenvTb cpea-
Hee 3HaveHne 3C MHOYKUMK, KOTOpash BO3HUKAET B KOHTYpPE, €CNN MarHWTHbINA NOTOK M3MEHUTCSA A0 HY-
nsa 3a Bpemsa At =0,002 c.
Tema 2. BonHbl
1) BonHoBble npoueccol. [pogonbHbIE 1 NoNepeYHble BOMHbI.
2) YpaBHeHue Gerywen BonHbl. Pa3oBas ckopocTb. BonHoBoe ypaBHeHue.
3) MpuHuun cynepnosuumu. 'pynnoBasi CKOPOCTb.
4) WHTepdepeHLMs BOSH.
5) Crosiume BOSHbI.
6) 3BYyKOBbIE BOSIHbI.
7) OddpekT OJonnepa B akycTuke.
3apaua 1. Npy konebaHmax YacTuy, cpedbl ¢ YacToTom v 1 nepuogomM T BO3DYKAakTCA BOMHbI, pacrnpo-
CTPaHSAoLLMECS CO CKOPOCTLIO U. [innHa BorHbl A. Onpegenute BennynHbl, 0003HaAYEHHbIE *.

Homep BapumaHTa 1 2 3 4 5 6 7 8 9 10 11 12

YacToTa konebaHuii Yactuy cpe-

* 400 * * * 200 * * * 100 * *
abl v, [y

Mepuropn konebaHuin YacTuu cpe-

o T, C 0,05 * 0,8 * 0,2 * 0,5 * 0,4 * 0,1 *

CKOpOCTb pacnpocTpaHeHust

* 800 | 500 | 400 * 50 | 200 | 100 * 800 | 500 | 300
BOIH U, M/c

[OnunHa BonHbl A, v 0,3 * * 2,5 4 * * 8 0,5 * * 1,5

3agaua 2. Puibonos 3ameTun, 4To 3a 10 ¢ nonnasok coBepLumn Ha BonHax 20 konebaHuiA, a paccTosiHne
Mexay coceqHUMmM rpebHaMM BorH 1,2 M. KakoBa CKOpOCTb pacnpoCcTpaHeHWst BOIH?

3apayva 3. Ha o3epe B 6e3BeTpeHHyt0 norody ¢ nofkn 6pocunuy Tsbkenbiin akopb. OT MecTa 6pocaHus
SIKOPS MOLLINM BOMHbI. YenoBek, cToAwmn Ha bepery, 3ameTur, YTO BorHa aoLuna Ao Hero Yepes 50 ¢, pacctosiHue
Mexay coceHumm rpebHamm BornH 0,5 M, a 3a 5 ¢ 6bino 20 Benneckos o 6eper. Kak ganeko ot 6epera Haxoau-
nacb nogka?

3agava 4. [InvHa 3ByKOBOWM BOSHbI B BO3AYXE A1 CAMOrO HMU3KOIO MY)KCKOrO rorioca gocturaet 4,3 M, a
I CaMOrO BbICOKOTO YKEHCKOro rofioca 25 cm. HaiiT 4yactoTbl KonebaHuim ST1x ronocos.

3apgava 5. PacctosiHve 0o nperpagbl, oTpaxaroLen 3Byk, 68 M. Yepes kakoe BpeMsi YeroBeK yCrbILNT

axo?
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3apava 6. 3agaHo ypaBHEHWE MOCKON BOMHbl & ((,t} Acos@t — kx:, rme A=05cu, w=628¢1,
k=2.n"". Onpenenutb: 1) 4acToTy KonebaHWii v 1 AnnHY BorHbI A; 2) hasoByio CKOPOCTb U; 3) MakcUMarnbHbIe

3HAYEHMS CKOPOCTY &, U yckopeHns &, konebaHui yacTuL, cpeap!.
< -

3apaya 7. MNokasaTb, 4TO BblpaxeHue &€t = Acos@t—kx yaoBNeTBOPSET BOMHOBOMY YpaBHEHMIO
¢ 1 0?
—C“‘ZC = _2_;: npu ycrosum, 4to @ =k9.
ox= 9 ot

3apauya 8. [lnockas 3BykoBas BONHa BO30OyXOaeTCca WCTOYHMKOM KomnebaHui  4acToThbl
v =200 Iy . Amnnutyga A konebaHumin uctoyHunka pasHa 4 mMm. HanucaTb ypaBHeHue konebaHum nctou-

HUKa fQ,t:, ecnn B HavanbHblIl MOMEHT CMeLLeHMe TOYeK UCTOYHMKA MaKkcuMarnbHo. Haitu cmelleHune
§(<,t: TOYeK cpefbl, HaxoOaWmMXcsl Ha paccTtosiHuM X =100 cu OT UCTOYHMKA, B MOMEHT t=01c. Cko-

POCTb U 3BYKOBOW BOJIHbI NPUHATL paBHoi 300 m/c. 3aTyxaHnem npeHebpeub.
3apaya 9. 3BykoBble konebaHus, umetowme yactoty v =05xly v amnnutyay 4=0,25mu, pac-

NpocTpaHaTCA B ynpyron cpege. AnuHa BonHbel A=70cwm . Hantu: 1) ckOpocTb U pacnpoCTpaHeHus

BOJH; 2) MaKCUMarbHYI0 CKOPOCTb &, 4acTuL, cpeabl.

LWkana n Kputepuun oueHmnBaHnsda camMmonoarotoBk no TemMam npakTu4eckunx 3aHATUNA

- OLlEeHKa «3a4ymeHo» BbICTaBMNAETCSH, ecrnm oby4aloLMica Ha OCHOBE CaMOCTOATENbHOMO N3yYeH-
HOro maTtepuana, CMOr BCECTOPOHHE PacKpbiTb TEOpeTUYeckoe cogepxaHue TeMbl. Bnageetr metoguka-
MW NPY peLLEHUN NPaKTUYECKNX 3aau.

- OLEHKa «He 3a4YmeHO» BbICTaBMNSAETCS, ecnu obyyaroLmniics HeakkypaTHO OhOPMUI OTHETHBIN
mMaTepuan B BUOE KOHCMEKTa Ha OCHOBE CaMOCTOSITENbHOIO U3y4eHHOro Matepuana, He CMOr BCECTO-
POHHE pacKpbITb TEOPETUYECKOE COAEPKaHME TeMbl. 3aTpyAHSAETCS pellaTb NpakTM4Yeckne 3agayn.

BOMPOChHI
AnsAa CAMONoAaroToBKU K TIABOPATOPHbLIM 3AHATUAM

B npouecce noarotToBkn K na6opaTopHomy 3aHATUIO 06yqarou4m710;| NMMCbMEHHO OTBEYaeT Ha
npencrtaBlieHHble HWXXe BOMPOCHI Mo TeMaM.

Na6opaTopHas pa6oTa Ne 1. «OnpeneneHve reoMeTpUYECKMX pa3mMepoB Tern U BblYMCleHre owm-

GOK»

1. BeiBeguTe popmyny ans pacyeta TOYHOCTM HOHMYCA.

2. Kaknum nprbopom crieqyeT BOCMoNnb30BaTbCs, €CIM OAUH U TOT >Ke NMIMHENHBIN pasMep Tena MOXHO
U3MEPUTb LUTAHrEHUMPKYINEM 1 MAKPOMETPOM?

3. Kak paccunTtatbe OBEPUTENbHBIN MHTEpPBan HENOCPEACTBEHHO U3MEPSEMON BENNYUHBI?

4, N3 kakmx coobpaxeHun BbIGMpalOT uncno uamepeHun? Kak 3aBUCAT TOYHOCTb
pesynbTata oTAernbHbIX U3MEPEHUIN N TOYHOCTb CPeAHero pesynbrata OT YMcra UsMepeHun?

5. Kakos cmbicn 3anucy h=(h)+Ah, npn o =0,95?

6. ObbsAcHWTE, C YeM cBs3aH pas3bpoc pe3ynbTaToB OTAESbHbIX M3MEPEHWN NUHENHbIX
pasMepos.

Na6bopaTtopHas paboTta Ne 2. «M3yuyeHne ABMKEHUSA Tena, 6POLIEHHOro NoA yriioM K FrOpU3oHTy»

1. Kakoe aBwxeHUe HasblBalOT paBHOYCKOPEHHbBIM?

2. Kak onpepensietca CKOPOCTb W YCKOpPEHWEe nNpu pPaBHOYCKOPEHHOM MNPAMOSIMHENHOM
OBVXKEHUN?

3. Hanuwwute BblpaxeHne p[ns nepemMeLleHnss npyv  pPaBHOYCKOPEHHOM OBMXKEHWM, 3aKOH
PaBHOYCKOPEHHOIO OBVKEHUS.

4. Tpaduku 3asucumoctn x (., v, a(.

5. TlNpuBegunte dopmyrnbl ANA pacyeTa MakCMManbHOW OanbHOCTM WM BbICOTHI Moneta Tena,
OpOLUEHHOro NoA YriioM K ropusoHTy?

Na6opaTopHas paboTta Ne 3. «<OnpeaeneHMe MOMeHTa MHEpPLIMKU Tena»

1. Yto HasbiBaeTca abconoTHO TBepabiM Ternom? [ante onpegeneHve BpawartesribHoro
OBWXEHUS.

2. UTo HasbiBaeTCs YINoBOM CKOPOCTbIO, YIMOBbIM YCKOpeHnemM? KakoBa CBSA3b Mexay
NVHENHBIMW U YINOBBIMU KUHEMAaTUYECKUMUN BENUYNUHAMN?

3. YTo HasbiBaeTCA MOMEHTOM MHEPLUUN MaTepUanbHON TOYKM, MOMEHTOM MHepuun Tena?

dusnyecknii CMbICTT MOMEHTA MHEPLIUN.
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Kak 3aBUCUT MOMEHT MHepunmn Tena ot NoJyIoXXeHnAa ocun BpaLIJ,eHVIFI?

CKOMbKO 3Ha4YeHWIn MOMEHTa MHEPUNN MOXET UMETb aHHOE Teno?

YTO Ha3bIBAa€TCA MOMEHTOM CWfbl, NN1€YOM CUSbl OTHOCUTESNBHO OCK BpaLIJ.eHVIFl?

KaKYIO POJib UrpaeT MmaxoBoe KoJsieco, HacaXeHHOe Ha Bane apuratensa TpaKTopa?
I'IpoaHanM3Mpyl7|Te BO3MOXHbIE UCTOYHMKM OLUMOOK SKCNnepumeHTa.

OueHnute NOorpeLHoOCT OAHOKPATHbIX M3MepeHI/Il7I OnamMeTpa LKMBa, BbICOTbl NaaeHnA h,
MaccCbl NagatoLlero rpysa m.

©CoNO O A

Na6opatopHas pa6oTa Ne 4. «M3yyeHre 3aKOHOB COXpaHEHUA UMMNYIbCa U IHEPTUUN NPU YNIPYrom

yaape»
1. Kakon yaap HasblBaeTcs ynpyrum?
2. CdhopmynupyinTe 3aKOH COXpaHeHUs UMnynbca Ans YNpyroro yaapa, 3akOH COXpaHeHus
SHepruv Ansa ynpyroro ygapa.
3. Y70 HasbIBaeTCs k03a(PPULMEHTOM BOCCTAaHOBIIEHUS SHEPTUNT?
4, Kaknm gornxeH 6biTb K03hULIMEHT BOCCTAHOBMEHNS 3HEPrMM B Criydae ynpyroro yaapa?
5. Banuwunte copmynbl ANS pacyeta CKOPOCTEN Ten Mpu ynpyrom LeHTpanbHOM yaape,

,D,aMTe MX aHanus ana cny4yaes:

Na6opaTtopHasa pa6oTta Ne 5. «<OnpeageneHue KoadgpchuumeHTa BA3KOCTU XKUAKOCTU»

1) Yo HasbiBaeTCs ABNeHneM nepeHoca?

2) Kakve aBneHunst nepeHoca Bbl 3HaeTe?

3) HasosuTte cpaBHUTEMbHbIE XapaKkTEPUCTUKM ABIIEHUIN NepeHoca.

4) Kakoe siBNeHve nepeHoca NonoXeHo B OCHOBY 3TOW paboTbl?

5) HasoBuTe cylecTBeHHbIEe NPU3HAKN 3TOr0 ABMEHUS.

6) Kakue 3akoHbl MCMONb30BaHbI NpK BbiBoAe paboyen popmynbl (TPU AMHAMUYECKUX 3aKOHa, OAMH
KnHeTuuyeckun). ChopmynupyinTe Kaxabli 3aKOH U MaTeMaTUYeckn 3anuwmTe.

7) TlpoBeauTe aHanua cus, AENCTBYIOLMX HA LWapUWK (YKaXuTe npupogy cun u obbACHUTE U3MeHe-
HUe NX 3HAYEeHWUI C BbICOTOM NafeHus wapuka).

8) B uem 3akntoyaetcs metoa Ctokca?

9) ®usnyeckmin cMbIcn KO3hdULMEHTa BA3KOCTU, €ANHNLIbI €0 N3MEPEHUS.

10) ®nsmyecknn cmbiCn rpagueHTa CKopocTy.

11) Kak 3aBMCMKT BA3KOCTb OT TeMnepaTtypbl?

12) Mpu kakom ycrnoBmmn CONPOTUBIIEHNE ABUKEHMIO LLAapWKa NPONOPLMOHArbHO CKOPOCTN?

13) Kakoe gBwxeHue HasbiBaeTCca naMmmHapHbIM?

14) OnvwmnTe xapakTep NOCTynaTenbHOro ABMKEHUS LWapuKka B XXUOKOCTU.

15) Mo4emy HeT cMbICNa N3MEPATbL CKOPOCTL LIapuKa y NOBEPXHOCTU XMAKOCTU 1 Y AiHa cocyaa?

Na6opaTopHas paboTta Ne 6. «<OnpeaeneHue koacpcpuumneHTa lNyaccoHa gns Bosgyxar

1) B 4em 3aknovaeTca puUanN4eCcKnin CMbICI TENIOEMKOCTN?

2) [aTb onpegeneHne MONSAPHOM U yOernbHOW TEMMOEMKOCTM M 3anncatb MaTeMaTU4ecku CBs3b
MEeXAYy HAMMN.

3) Mouemy C,>C,?

4) [aTb onpegerneHue Yncny creneHen ceoboapl.

5) [daTb xapakTepucTuky Mn30oTEPMUYECKOMY, U300apuyecKoMy, W30XOPHOMY, aguabaTudeckomy
rasoBbiM npoleccam (YCrnoBusi NPOTEKaHWsI, YpaBHEHUs], rpadomkn, 1-e Hayano TepMOAUHAMUKN,
paboTa, KONMYEeCTBO TEMMOThI).

6) [aTb NoHATUE M 3anucaTb BblpaXeHWe BHYTPEHHEN 3HEPTUM NAeanbHOro rasa.

7) OBBACHUTL CYLLHOCTb 1-ro HaYana TepMoaNHaMMKN.

8) BbiBecTu pabouyto oopmyny.

9) Kakoe BnusiHne okaxeT Ha pe3yrnbTaT OnbiTa 3anasgbiBaHne nNpu 3akpbiTum kKpaHa K?

10) Kakune npouiecchbl NpoTekatoT ¢ BO3AyxoM B bannoHe B xoge paboTtbi?

Na6opatopHas pa6oTa Ne 7. «<OnpeaeneHue yaenbLHOro conpoTUBEHUS NPOBOAHUKA»

1) Kakue uenu HasbIBaOTCA MOCTaMU NOCTOSTHHOIO TOKa?
2) [MpuvHUMNUanbHas cxema MocTa NOCTOAHHOIO TOKa.
3) BbIiBeCTM COOTHOLLIEHME MeXay NevYaMn ypaBHOBELLEHHOIO MoOCTa.
4) OOwwee conpoTMBIieHNE NpY NOcneaoBaTENbHOM U NaparniefibHOM COeANHEHMAX NPOBOLAHMKOB.
5) 3akoH Oma gns yyacTka Lenu 1 NonHowm Lienmu.
6) [lepBoe npasuno Kupxroda.
7) BTtopoe npasuno Kupxroda.
8) KakoBo npakTudeckoe Mcrnonb3oBaHMe MOcTa YUTCToHa?
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9)

[anTte onpeneneHue anekTpuyeckoro noteHumana, QC, HanpsKeHus.

10) OueHute norpewHocTs MeToda. [lpM KakoM ycrnoBuM MoOrpewHocTb Metoda 6yaet

MWUHUMarbHON?

NabopaTtopHas paboTta Ne 8. «MccnepgoBaHue 3aTyxaroLwmx KonedaHumn Ha npumepe pU3m4eckoro

MaATHUKa»

Kakon MasiTHUK HasbiBaeTcs onU3n4eckum?

Kakne konebaHusa HasbIBalOT 3aTyXaroWmMMm?

KakoBa npunynHa 3atyxaHus cBoboaHbIx konebaHmn?

YUT0 HasbIBaeTCa amMnnuTy4oN 3aTyxalowmx konebaHmn?

Kak cocraBngetca aunddepeHumnansHoe ypaBHEHWE 3aTyxallmx konebaHum uanyeckoro
MasTHUKa?

OT Kakunx BENUYMH 3aBUCUT YacToTa 3aTyxarLmx konebaHmn?

Kak 00BbACHUTL (PU3NYECKUI CMbICST MapamMeTpoB 3aTyxaHusi: koadduumeHTa 3aTyxaHus,
norapndmMmM4eckoro AeKpeMeHTa 3aTyxaHusi, OOpOTHOCTH, BpEMEHMN penakcaunmn?

NabopaTtopHasn pabota Ne 9. «OnpegeneHue nokasatens NpesioMieHUs XKMAKOCTU NPU NOMOLLM

1)
2)

3)
4)

1)
2)
3)

4)
5)
6)
7
8)

9)

pedpakTomeTpa»

CdopMynupywTe OCHOBHbIE 3aKOHbI FEOMETPUYECKON ONTUKM.

KakoB chmanyecknin cmbicri abCOMOTHOrO M OTHOCMTENBHOMO NMokasaTenemn NpenomreHns BeLle-
cTtea?

Y70 Ha3bIBaIOT ABMEHNEM BHYTPEHHErO OTPaXKeHNA?

Kak cBsi3aH npegenbHbIv yron NofHOro BHYTPEHHErO OTPaXXeHUs C NokasaTenemM npernoMmneHmsa?
PacueT axpomaTtuyeckon npuamMbl. YTO NOHMMAaIOT Nog cpedHen gucnepcmen sewecrsa?
MpuHuMN gencteua pedpakromeTpa.

BbiBeguTe pedpakroMmeTpudeckyro dopmyny.

MpumeHeHne pedpakToMeTpa B BalLen cneumanbHOCTU.

Na6opaTopHasa paboTta Ne 10. «OnpeaeneHue napamMmeTpoB cobuparLlen NIMH3bI»

CdopmynupoBaTb 3aKOHbl OTPaXKEHWUS U MPenomIieHns cBeTa.

PackpbITb husmyecknii cMmbici abCoMTHOIO M OTHOCUTENBHOMO NoKasaTenen NpenomMneHuns.

UTto HasbiBaeTca nNuH3oM? [aTb onpegeneHne oOnTUYECKOW OCW, FMaBHOW OMNTUYECKON ocw,
dokyca, rnaBHoro okyca, OKyCHOro pacCTosiHUS, ONTUYECKOWN CUIbI NINH3bI.

[daTtb NoHATMA cobuparoLen n paccemsatoLen NMH3bI.

Kak noctpoutb nsobpaxeHue B cobmparoLen n paccensatoLlen nnH3ax?

PacckasaTb ycTponcTBo cdhepomeTpa.

BbiBecTn hopmyny Ans onpegeneHns paguyca KpMBU3HbI AMH3bI.

Ob6bacHuT mMeTon beccens. BbiBectn chopmyny ans onpegeneHus (poKycHOro pacCTosiHWSA
NVH3BbI.

Kak onpepenseTcs ontuyeckas cuna paccevBaroLlein nnH3bl B nabopatopHon paboTte?

10) B kakux npuBopax, NpUMeHsieMbIX B Ballel crneuuarnibHOCTM, UCNOMb3YTCA NMUH3LI? [N Kakux

uenen?

Na6bopaTtopHas paboTta Ne 11. «OnpeaeneHue ANMHbI CBETOBOM BOJIHbI C NOMOLbIO
ANdPaKLMOHHON peLUueTKn»

1) Yto Takoe gudpakuma?

2) Cdopmynupyite ycnosme MakcMMyma U MUHUMYMa Ons OAMdpakumM CBeTa Ha OOHOW
wenu.

3) UYTo HasbIiBalOT NepuoaoM AudpakumoHHoW pelleTkn. Kak oH onpefenseTca?

4) TocTponTe xopn nyyen B AncpakLMOHHON peLueTke.

5) BbiBegute pacyeTHyto hopmyny.

6) Yem andpakUNOHHBIV CAEKTP OTNMYaeTCs OT AMCNEPCUOHHOTO?

Na6GopatopHas pa6oTa Ne 12. «OnpegeneHne KOHUEHTpaLMKM pacTBopa caxapa NnonspuMeTPoOM»

1)
2)
3)

YT0 Takoe nonspusauma?

Cdhopmynupynte 3akoH Mantoca.

YTO Ha3bIBalOT ONTUYECKN aKTUBHBIMW BELLLECTBaAMU?

Kak onpegenutb yaenbHoe BpalleHue BellecTBa?

[ns yero B 9KCNepUMEHTE Hy)XHa AUCTUNNMpoBaHHasi Boga?

Na6opaTopHasa paboTta Ne 13. «MccnegoBaHne CBOMCTB BaKyyMHOro (poTOo3nieMeHTa»

Kakon gpoToadheKkT HasbiBaeTCsl BHELUHUM?
Kak 06bACHSEeT kBaHTOBas Teopus ceeTa siBneHme gotoadpdekra?

Kak cdbopmynupytoTcst 3akoHbl poToachdekra?
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4) Kak ycTpoeHbl BaKyyMHble hOTO3NIEMEHTBI? e OHU NPUMEHSIOTCA?
5) Kakune 3akoHbl oToadhpekTa NpoBepstoTCca B AaHHON paboTe?

Na6opaTopHan paboTta Ne 14. «<UccnepoBaHne cBoncTB (hoToaMOQ0BY»

1) Kakumu cBonCTBamMM B OTNMYME OT CBOWCTB MNPOBOAHMKOB W OUSNEKTPMKOB obnagatoT
NonyrnpoBOAHUKN?

2) Kakas npoBoAMMOCTb MOMYNPOBOAHUKA - COBCTBEHHAs MMM NpUMecHas — B Bonbluen cTenexHu
3aBMCUT OT TemnepaTypbl U OCBELLEeHNA?

3) Kak HasbiBaeTcsi npubop, obnagatoLumii OAHOCTOPOHHEN NPOBOAMMOCTLIO? Kak OH yCTpoeH?

4) 3a c4yeT, Kakon MNpOBOAMMOCTU 0OpPa3ylTCs HEOCHOBHbIE HOCUTENW B MOMYNPOBOAHUKOBOM
avoae? OCHOBHbIe?

5) Kak HasbiBaeTcs npubop, CONpOTMBIIEHUE KOTOPOro 3aBUCUT OT TemnepaTypbl?

6) Kak Ha3biBaeTca npnbop, CONPOTMBIIEHNE KOTOPOrO 3aBUCUT OT OCBeLLeHHOCTU? Kakoe aBneHve
ucnonb3yeTcs B 3ToM npubope?

7) Kakoe saBneHue ucnonb3dyetca B dotoanmoae? Kak obpasyerca ¢otoOAC? Kakoe 3HaveHue
MOXeT umeTb poTtod[C?

8) B kakom HanpaBneHuu - NpsiMOM UM 0OpaTHOM - Yepe3 oToaNOoA NPOTEKAET TOK, BbI3BAHHbIN
cBeToM?

9) Kak 3aBucuT TOK, NpuTEKatoLwmii Yepes ooToamon, OT CBETOBOrO NOTOKa?

Lkana n KpuTepun oueHMBaHUA CaMONOAroTOBKM MO TeMaM NlabopaTopHbIX 3aHATUN

— OLEHKa «3a4TeHO» BbICTaBMseTcs obyyatolemycs, ecrnvm odopMieH OT4YeT K nabopaTopHoW
paboTe, KOTOpbIA MpeAcTaBnsieT cobo TeopeTUYECKyto YacTb (OTBETbl Ha KOHTPOSbHbIE BOMPOCHI) U
SKCnepmmMmeHTanbHyl0 4acTb (3aI'IOJ'IHeHbI Ta6J'II/ILI,bI, BbIMNOJTHEHDbI HeO6XO,EI,I/IMbIe pac4eTbl, NOCTPOEHbDI
rpadukmn, NpoaHanM3npoBaHbl pe3ynbTaTthl U CAenaH BbIBOA);

— OLeHKa «He 3a4YTeHO» BbICTaBMsieTCs OOyvalrlemycsi, ecnm oTyeT K nabopatopHon paboTte
OCbOpMJ'IeH He MOJIHOCTbIO, T. €. OTCYTCTBYKOT OTBE€Tbl Ha KOHTPOJIbHbl€ BOMPOCHI, YaCTUYHO 3anOJIHEHbI
Ta6J'II/ILI,bI, OTCYTCTBYHOT HGO6XOLI,I/IMbIe pac4yeTbl, HEBEPHO NOCTPOEHbI rpa(pvmm, He caenaH BbiBOA.

CpeacTtBa ansi py6exxHoro KOHTpons

BOMPOCHI
ANA NnpoBefeHUs py6eXXHOro KOHTpons

PA3OEN Ne 1 «kMEXAHUKA»
3apaua1
[iBvoKeHre AByX Ten 3adaHo ypaBHeHusMU: X, =Kt +b, 1 X, =k,t+Db, . Berumcnute Bpemsa u koopamHaTty

NX BCTPE4WU.

H°M:5T2ap"" 1 2 3 4 5 6 7 8 9 10 | 11 12

ks, Mlc 3 4 25 | 05 2 2 20 | 10 10

b1, M 1 3 3 3 11 | 10 2 40 | 30 20

ko, Mlc 2 05 3 15 | 02 | 05 1 5 5 2,5

ba, M 4 5 8 15 9 14 | 13 4 20 | 100 | 50 50
3apgauya2

MatepuranbHasa Todka, MMeBLLAaA HaYarbHY0 CKOPOCTb Ug, ABWXKETCS C YCKOPEHEM a U Yyepes Bpem4 t
obragaeT CKOpoCTbIO U. Bblumcnute BenuuuHy, 0603HaYEHHYH0 *.

Homep BapuaHTa| 1 2 3 4 5 6 7 8 9 10 11 12
HavanbHas cko- * . *

oot U o 15 75 | 040 16 | 2,0 | 080 70 | 80 | 12
YckopeHue a, mic? | 3,0 * 10 20 | 10 * 50 | 40 | 050 * 80 | 65
Bpewms “i”"‘e“""‘ L1 60 | 20 * 1,5 | 20 | 050 * 30 | 80 | 30 * 4,0
Koreuras ckopocTe| o | o5 | g5 * 80 18 | 35 * 12 10 16 *

u, Mlc
3agaya 3

3aBMCHMOCTb CKOPOCTY U OT BPEMEHM t Mpi TOpMOXeHUn aBTomobuns saanaetcs dopmynoit v =vC.
OnpenenuTe, Yepes CKOJIbKO CEeKyHO OCTaHOBUTCS aBTOMOGMITb U Kakoi NyTb NPOMAET OH 40 OCTaHOBKY.
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Homep BapuaHTa 1 2 3 4 5 6
3aBncMMOCTb
UZU(\ v=20-4t u=32-3,2t v=50-0,5t u=10-4t u=230-6t vu=6-1,2t
Homep BapuaHTa 7 8 9 10 11 12
3aB”°”l';"(f’)°T"”: u=40-4t | u=15-25t u=28- 4t u=8-0,8t u=16- 4t u=18- 3t

3apava 4
MaTepuranbHasa Touka ABUXKETCS C IMHENHOW CKOPOCTBIO U MO OKPYKHOCTU paguyca R. Yrnosas cko-

POCTb TOYKM W, Nepuog BpaweHusa T, yactoTa BpalleHus v. Onpegennte BennynHbl, 0003HAYEHHbIE *.
Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12
CkopocCTb TOYKM U, M/C 0,8 * 12 * 10 * 20 * 4.0 * 2,0 *
Papunyc okpyxHoct R, cm * 25 15 50 * 30 * 40 8,0 20 * 20
YrnoBasi CKOPOCTb TOYKM W, . 2.0 . . 8.0 . . 5.0 . . 10 .
padlc
Mepwuopg BpaweHua T, ¢ * * * 20 * * 40 * * 10 * *
YacToTa BpalleHus v, 1/c 50 * * * * 40 * * * * * 40
3apgaya 5

Teno GpoLLeHo nog YrinoM A K rOpU3OHTY C Ha4amnbHOM CKOPOCTbIO Ug. MakcumanbHasi BbiCOTa ero
nogbema h, pganbHocTb noneta |, Bpems noneta t. Onpegennte BenWyMHbl, 0003HAYEHHbIE *. YCKOpeHue
cB0OOOAHOro NageHnst npummuTe pasHbiM 10 e

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 |10 11|12
Yron, nog KOTopbIM TeNo GpoLLeHo K ropu3oHTy, a,® | 30 [ 60 | 20 [ 30 | 50 | 40 | 40 | 40 | 50 | 30 | 50 | 60
HavanbHas ckopocTb Tena up, M/c * [ 15 ] * * 120 * [ 30| * * 140 | * *
MakcumanbHas BbicoTa noabemMa Ttena h, m 10| * * * * 20| * * 130 * * [ 40
HanbHocTb noneta tena l, m * * * * * * * * * * * *
Bpewms noneta tenat, ¢ * * 120(3,0] * * * 140 * * [50] *

3apaya 6

MNpun gencTeum Ha Teno B TedeHe BpeMeHn t cunbl F ero ckopocTb M3MeHsieTcs OT Uy 0 U,. Macca Tena
m. Bblumcnnte BennumnHy, 0003HaqeHHyto *. (HanpaBneHune cunbl CoBnagaeT ¢ HanpaBrneHnemM CKoOpoCTH Uy.)
Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12
Macca Tena m, ke * 500 | 2,0 10 * 300 | 0,80 | 0,80 * 400 | 5,0 10
Cuna, pevctsytowada Ha Terno, F, H| 90 20 40 50 | 1,8 10 | 0,16 | 0,80 | 5,0 20 10 | 5,0
Bpewms gencreus cunel t, ¢ 10 * 0,10 | 2,0 | 2,0 * 20 | 50 20 * 0,50 | 10
HavanbHas ckopocTb Tena vy, Mic| 2,0 | 5,0 * 50 30 10 * 25 5,0 20 * 30
KoHeuHas ckopocTb Tena uz, kM/u| 72 54 360 * 144 72 18 * 54 108 36 *
3agava7
MatepuanbHas Todka Macco m ABWXKETCSA C YCKOPEeHMEM a nog AencTBMeM ABYX B3aMMHO MeprneH-
AVKynsipHeix cun Fi n F,. OnpegenvTe BennymHy, 0603Ha4YeHHYyIo *.
Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 | 11 12

Macca maTtepuansHon Toukm m, k2| 2,0 | 2,5 3,0 * 050 | 50 | 2,0 * 0,50 10 | 4,0 *
YcKkopeHue MmatepuansHON TOYKN . 20 | 50 |025]| 50 10 . 0.20 + |050|125| 2.5

a, mic
MNepsas cuna Fq, H 30 * 9,0 2,0 * 40 6,0 10,40 1| 0,80 | 3,0 * 9,0
Btopas cuna F,, H 40 40 * 1,5 2,0 * 8,0 | 0,30 | 0,60 * 30 12

3agaya 8
Cwvina rpaBuTaLMOHHOIO B3aMMOLENCTBUS ABYX TEMN MACCOM M1 U My, HAXOOALMXCH HA PACCTOSAHUN ©
Opyr OT Apyra, paeHa F. Onpegenute Benu4ynHy, 0003HaYEHHYHO *.
Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12
Cuna rpaBMTaLMOHHOrO B3au- 60 | 70 | 80 . 70 | 80 | 6.0 . 80 | 60 | 7.0 .
mopaencteua F, HH
Macca nepsoro Tena my, ke * 200 | 250 | 80 * 90 120 | 140 * 30 80 60

Macca BToporo Tena mp, k2 150 * 200 | 250 | 80 * 90 120 | 140 * 30 80
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‘Paccm;mme Mexay Tenamum r, M‘ 0,50 ‘ 0,60 ‘ * ‘ 0,70 ‘ 0,40 ‘ 0,50 ‘ * ‘ 0,60 ‘ 0,70 ‘ 0,40 ‘ * ‘ 0,50 |
3apaya9
Maccaxup maccorm m Haxogutcsa B nudoTe, ABUXKYLLEMCS C YCKOPEHMEM a, HanpaBfieHHOM BBEPX
(BHUK3). Bec naccaxupa paseH P. Onpegenute BenuunHy, o603Ha4YeHHyo *. YckopeHne cBob60oaHOro nageHus
npumute pasHbIiM 10 m/c?.

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 | 11| 12
Macca naccaxvpa m, ke 60 80 * 70 50 * 65 75 * 85 | 90 *

YCKOpeHVIe,CKOTOprMZJJ,BVI)KeTCﬂ 2.0 . 050 | 1,0 * 15 | 15 * 2005 * |10
nudr, a, mic

HanpasrneHue yckopeHus 1 ! 0 i 1 l 1 ! 1 ! 1 !
Bec naccaxwvpa P, H * 640 | 577 * 575 | 680 * 600 | 900 * 1990 720
3apaya 10

Ha ropusoHTanbHOM yyacTke 4OpOry aBTOMOOUIb, ABUraBLUMINCS CO CKOPOCTLIO U, TOPMO3UT U OC-
TaHaBnuBaeTCs, NPonasa TOPMO3HON NyTb S 3a Bpems t. Boluucnure BennymHbl, 06o3HayveHHble *. Koadhdu-
LUMEHT TPEHWUSI MPU TOPMOXEHWUN PaBEH .

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12
CkopocTb aBTOMOOMNA U, KM/Y | 36 * * 72 36 * 24 * * 54 72 *
TopMo3HoOW NyTb S, M * 80 * 100 * 70 * 100 * 60 * 80

Bpemsa TopmoxeHus t, ¢ * * 6,0 * 50 | 4,0 * * 8,0 * 8,0 | 3,0
KoadhduumeHT TpeHuns u 0,40 | 0,30 | 0,35 * * * 0,25 | 0,40 | 0,30 * * *

PA3AOEN Ne 2. <MONEKYNAPHAA ®U3UKA U TEPMOOUHAMUKA»

BapwuaHT 1
1. Ha npueedeHHOM 4Yepmexxe Halidume 2paghuk U30mepMuU4YeCKO20 CXKamusl.
Py 3 o4
2

Y
2. Kak 3anucbiBaeTcs nepBoe Havano TepMoavHamuku Ans agmabatHoro npouecca? YkaxuTe
npaBuIibHbIA OTBET.
1. Q=AU+A; 2. Q=AU 3. Q=A; 4. AU=—A.
3. UdeanbHas mawuHa pabomaem no yukny KapHo. Mpu amom 60 % npouyeHmoe mernna,
nony4yaemo20 om Hazpeeamers, nepedaemcsi xonodunbHukKy. Haimu KIg uyukna.
1. 40 %; 2.20 %; 3. 24 %; 4. 30 %.
4. AbcontoTHasa TeMmnepaTtypa xapakrepuayer...
1. ...CpedHIo KMHETUYECKYIO SHEPTMIO NOCTYNATENBHOIO ABUXKEHMS MOMNEKYIbI.
2. ...CPEeOHIo CKOPOCTb OBWKEHWUSI MOSEKYIbI.
3. ...AaBneHuVe rasa Ha CTeHKy cocyaa.
4,
B

0

...9HEpPru ogHOro Mons rasa;
bIbepuTe yTBEPXKAEHNE, KOTOPOE onpeaenseT PU3nYeckin cMbicn abCcontoTHOM TeMnepaTypsl.
5. Kakoli ra3oBbIvi npouecc Ha3biBaeTcs n3otepmudecknm? Kakme napameTpbl rasa npu 3ToM He
n3meHsTCcA? N3 NpuBeLEeHHbIX YPAaBHEHWI YKAXUTE ypaBHEHMNE U30TEPMBbI.

\
1. ?p: const ; . T =const; 3. PV7 =const ; 4. PV =const .
6. OcHOBHOE ypasHeHUe MOJIEKYJISIPHO-KUHemu4eckol meopuu Moxem 6bimb 3anucaHo e
2 _mv?2
eude: P= 3 nT. Kakasi eenu4uHa onpedesieHa HEMOYHO?

1. P - paBneHue rasa.

2. N —4KCcno Mornekyn B eauHuue obbema.

3.  m — macca 0gHOW MOMEKYIbI.

4. V —cpefHasa CKOpOCTb MOSeKyr.

7. dytbonuct 3abusaet ron. MNMpoaHanuaupynTe, kak 6ygeT MeHATLCA B MOMEHT yaapa nasne-

Hue, TemMnepaTypa u obbem rasa B made? Cosepliaetcsa nun pabota, uget nvm TennoobmeH, KakoBa ero
WHTEHCUBHOCTB? Ha ocHOBaHMKM 3TOro aHanusa ycTaHOBUTE, Kakow Mpouecc uaeTt C rasom B MaYe B MO-
MEHT yaapa.

1. WN3oxopnyeckui.

2. AguabaTtuyeckui.
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M3oTepmuyeckumi.

N3obapudeckumii.

8. Kakoe yTBepxaeHue HeBEpHO?

MpuynHOM GPOYHOBCKOTrO ABUXKEHUSI BNSIETCS XaOTUYECKOE ABWKEHNE MOSIEKYI.

Anddysnsa ecTb cneacTBUE XaOTUUECKOTO ABWXKEHNS MOMEKYI.

BpoyHoBCkoe ABWKEHME BOCMPOU3BOAUT Xa0TUYECKOE ABUKEHNE MOSIEKY.

CKopOCTb ABWKEHNS1 BPOYHOBCKMX YacTUL, CPaBHMMA CO CKOPOCTbLIO ABUXKEHWST MOSEKYI.

9. B cocyne HaxoauTca cMecb Bogopoda M kucrnopoga. Bo ckombko pa3 cpegHsis CKOpOCTb

ABWXKEHMS MONekyn Bogopoaa bonblue cpegHel CKOPOCTU ABWXEHUSA MOMEKYN K1ucnopoga?

\Y
1. <V—H>=2. 2. <V—H>=4. 3. (-H)=6. 4. <V—H>=5.
Vo Vo vV, Vo
10. Yemy paBHa 3Heprus TENIOBOro ABWKEHUS (BHYTPEHHsst aHeprust) 20 2 kucrnopoaa npu Tem-
neparype t=27°C? R=831—22
K - monw
1. 20-10° /. 2. 15-10% e . 3. 30-10° e . 4. 39-10% e .
BapuaHT 2
1. Ha npuBeaeHHOM YepTexe HanauTe rpacdmk aguabaTHOro cxartums.
P 3 4
2
4
0 Y

2. WpeanbHast malwvHa paboTaeT no umkny KapHo. AGcontoTHasa TemnepaTypa HarpeBaTens B 2

pasa Bblle TemnepaTypbl xonogunsHuka. Onpegenuts KMO umkna.

1. 50 %. 2.70 %. 3. 45 %. 4. 60 %.
3. Ykaxkume emopoe Ha4yasrio mepmMoOuHaMuKu 07151 o6pamumMbIx npoyeccoe:
dQ dQ dQ dQ
1. dS>—. 2. dS<—. 3.dS>—. 4, dS=—.
T T T T
4, 3anvwinTe NepBoe Havano TepMoaMHaMUKWU. B kakoll CTpoke npueedeHbl 3Ha4YeH s criaraeMblx
B YpaBHEHUW NEPBOro Hayarna, CooTBETCTBYIOLLME M30XOPUYECKOMY npoLieccy?
1. Q=0; AU=0; A=0.
2. Q=#0;, AU=0; A=0.
3. Q=0; AU=0; A=0.
4. Q=#0; AU #0; A=0.
5. Mo kakoi hopMyrne paccunTbiBaloT paboTy pacluMpeHns rasa npy nsobapuyeckom npotecce?
1 A="RTmYe. 2. A=TC,, AT 3. A=RAT . 4. A=DC AT,
H Vi u u uoH

6. 1 k2 renus HaunMHaeTt pacwmpaTbCA Npn NOCTOAHHOM OaBrieHUn 1 yBenndmeaeT cBoM 00beM B

2 pa3a. CkonbKo TEnnoThbl 3aTpayeHo Ha pacluupeHne? HavyanbHas TemnepaTypa t; = —73°C.

1. ~10° [rc. 2. 2:10° porc . 3. 15-10° Zfc . 4. ~10° [ .
7. Kakoe yTBepxgeHne HeBepHO? BHYTpeHHSAst aHeprus rasa 3aBuCKUT OT ...

1. ...macchbl rasa (m).

2. ...yncna cteneHen csoboabl monekyn (i).

3. ...abcontoTHoM Temnepatypsl (7).

4. ...rasosou noctosiHHoM (R).

8. [o kakon TemnepaTypbl HYXHO MpOrpeTb BO3gyX, B3ATbIN npu 15°C, 4yT0ObLI ero obbem

yaoBoWIc4d, ecnn AaBlieHNUe ocTtaHeTcA NOCTOSIHHbIM?

a) 583 K 6) 303 K B) 576 K r)313 K

9. Kakoe yTBepxaeHne HeBEPHO?

MonsipHoOli TenmnoemMKOCTbH Ha3blBAeTCs KONMMYeCTBO TennoTbl, HeOOXoAuMOe Afnsi HarpeBaHus
1 k2 BewectBa Ha 1 K.

MonsipHas TennoemMKoCTb 3aBUCUT OT YCITOBUI HarpeBaHusl.

MonsipHas TennoemKkoCcTb NPONopLMOHarbHa Yncny cteneHern ceoboabl.

C,p 6onbLie C,.

10. B kakon cpopmyne owwmbka?
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_1+2

[
1. Cuv=-R. 2.C 3. Cup=Cuv+R. 4, y=—r.
H ) HP 2 Ho =Ll e 12
Bapuant 3
1. Kak BbluncnuTb paboTy n3obapHoro paclumpeHuns rasa?
1. A-Mg 1 2. A=PAV . 3. Aa="c, -1, 4. A=MRTmY2.
T H H Vi

2. Kak 3anucbiBaeTca nepBoe Havyano TepMOAWHAMWKM Ans M30TEePMUYECKOro npoiecca?
Ykaxute npaBunbHbIN OTBET.
1. Q=AU+A. 2. Q=AU. 3. Q=A. 4. AU=-—A.
3. a3 coeepwaet uukn KapHo. AbGconoTHass TemnepaTtypa HarpeBaTens B 2 pasa Bbilwe

TemnepaTypbl xonoaunbHuka. Onpegenutb KM Takoro umkna.
1.0,3. 2.0,4. 3.0,5. 4.0,6.
4. Ha rpacuke nsobpaxeHbl: M3oxopa, n3otepma, nsobapa v agmabata. YkaxuTe nsobapy.

P 4

5. [a3 npu AaBnenun P =lamu 3aHuMan o6bem 2 M°. Kakoe KOonMyecTBO Tenna HyXHO NofBECTH
K rady, 4Tobbl ero 06bLem yBenuuuncs B 2,7 pasa npu HeuameHHom Temnepatype? lamwu =10°Ia
1. ~10° . 2. 3-10° Jorc . 3. ~10° /e . 4. 2:10° Ipc .

6. Kakoe yTBepxaeHne HeBEpHO?
Yem Gonblle CKOPOCTb XaoTUYECKOro ABUXKEHMS MOIeEKyn rasa, Tem 6onblue. ..

1. ero Temneparypa. 2. jaBneHue Ha CTEHKY cocyaa.
3. 3aHUMaeMbIn UM 0ObeEM. 4. ero BHYTPEHHAS SHeprug.
7. OCHOBHOE ypaBHEHME MOJIEKYNAPHO-KUHETUYECKOW TEOPUM MOXET ObiTb 3anuMcaHo B BuAe:
2 my?2
P=-N——.
3 2
Kakas BenuumHa onpegeneHa HEToOYHO?
1. P — paBneHue rasa. 2. N— 4MCcno MONeKyn B eanHnLe odobema.
3. m — macca ogHOW MONeKyrbl. 4.V — cpefiHas CKOPOCTb MOMEKyr.

8. MNOTHOCTb HEKOTOporo rasa p=6-10"2kz/x>, CpeaHss KBaApaTUYHAsi CKOPOCTb MOMEKYn

3TOro rasa paBHa V =500m/c. HanTu gaBneHune, kKOTOpOe ra3 okasblBaeT Ha CTEHKM cocyda. YKasaHue:
MnoTHOCTL — ecTb Macca B eAnHMLY obbema.

1. 10° Ma. 2. 6-10°Ia . 3. 10" Ma. 4. 5.10°Ma .

9. Awmnyna, 3anoriHeHHasd yrnekucnbiM rasoM W 3anasiHHasl, ynana B XOfoAdHyt BOAy.
MpoaHanuanpyiTe, Kak OyaeT MeHATbCA TemnepaTypa, AaBneHue M ob6bem rasa B amnyne. Kakas
BEMMYMHA MeHSeTca He cyliecTBeHHO? CoBepluaetcsa N paboTta? Ykaxute npouecc, NpoTekawLwmin B
amnyrne.

1. Agnabatuyeckni. 2. N3obapunyeckun 3. soTtepmunyeckui 4. N3o0xopnyeckun

10. 3anuwuTe ypaBHEHWE MepBOro Hayana TepMoauHamuku. PaccMmoTpute nogpobHee kaxpoe
cnaraemoe 3TOro ypaBHeHus. Kak oHM BblUMCHSATCA? YKaXute, Npu KakoM npouecce Bce NnogBefeHHoe
Tenno uaeT Ha coBepLueHne paboThbl.

1. 3oxopudeckom. 2. AonabaTtumyeckom. 3. NsoTepmunyeckom. 4. N306apunyeckom.
Bapuanr 4
1. Kakou Bup Tennonepenayn ConpoBoOXaaeTcsl NnepeHOCoM BeLlecTBa?
1. TONbKO KOHBEKLUUS. 2. TONbKO TEeNNOMNPOBOAHOCTb.
3. TONbLKO M3ryyYeHune. 4. KOHBEKLMSA 1 TEnnonpoBOAHOCTb.
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2. HanvwwuTe nepeoe Hayano TepMoanHaMuku. Kakue sHauyeHus UMeloT criaraeMble B ypaBHEeHUU
MepBOro Ha4yana TepMoAMHaMKKK, 3anMcaHHOM Ans aguabaTHoro npowecca?

1. Q#0, AU=0, A=0. 2.Q=0, AU=0, A=0.

3.Q0%#0, AU=0, A=0. 4. Q#0, AU=0, A=0.

3. Cosepluas umkn KapHo, ras nonyuun ot HarpeaTtens TennoTty Q, =1x/loc. CKONbKo TennoThl

6b1no otgaHo xonoaunbHUKy, ecnu KMNA noeansHon TennoBon MalmHel 25 %.
1. 450 [Ox. 2. 550 [x. 3. 650 . 4. 750 Ox.

4. Kakoe yTBEpXAEHMNE HEBEPHO?
1. TlpnumHon GPOYHOBCKOrO ABWKEHWSA ABNAETCA Xao0TUYECKOe ABWDKEHNE MOMEKyr.
2.  [Onddysna ecTb cneacTBME XaOTUYECKOro ABUKEHUS MOMEKY.
3. BpoyHoBckoe ABWMxEHVE BOCNPON3BOANT XaoTUYECKOe ABMXKEHNE MONEKYN.
4. CkopocCTb ABWXeHUs1 BPOYHOBCKMX YacTUL, CPaBHMMAa CO CKOPOCTbIO ABMXEHUS MONeEKyn.

5. Uto 6yaeTt npoucxoauTb, ecnv ABa Tena pasHon Temnepatypbl (T, >T, ), COCTOAWMX U3 MOre-

Kyr, Maccbl KOTOPbIX He paBHbI (M, <m, ) NPUBECTU B KOHTAKT? Kakoe yTBepaeHne HeBepHO?

1. BHyTpeHHss 3Heprusa 6yaeT nepexoamnTts oT 1 Tena ko 2",
2. ByayT BblpaBHMBaTLCSA CpeaHMEe CKOPOCTU ABWKEHUS MONEKYN 3TUX Ten.
3. KuHeTuyeckas aHeprus MoneKyn BTOporo tena 6yaeT yBenmumnsaTtbCs.
4. Mepexop sHeprvn 17 Tena ko 2 GyaeT NPOMCXOAUTL MyTEM CTOSMKHOBEHWSI MOSIEKYTI
3TUX Ten.
6. Kakoe yTBepxxgeHmne HeEBEPHO?
BHyTpeHHAs aHeprus rasa 3aBuCHT OT ...
1. macchbl rasa (m). 2. abcontotHom TemnepaTypsbl (7).
3. uncna cteneHen csoboabl Monekyn (i). 4. ra3oBou NocTosiHHOM (R).
7. YKaxuTe HeBepHblli oTBeT. CpefHsAs KMHeTM4ecKas 9Heprns XaoTU4ecKoro ABWXKEHUs OOHON
MoseKysbl onpeaenseTcs no dopmyrne:

a) <W>:ng - ana monekyn Ar 6) <W>:ng - ansa monekyn O,
B) (W)=3kT - ans monekyn H,O r) (W)=4kT - ans monekyn NH;

8. B 6anmnoH Hakayanu kucropog, co3aas npu Temnepatype 47°C gaenenune 8,31-10° I7a . Onpe-

AEeNUTb NITOTHOCTL ra3a B GannoHe.
1. 100 ke/m’. 2. 10 Kalm®, 3. 85 kaIm’. 4,210 Kalm®,
9. o «kakon dopmyne paccuMTbiBalOT paboTy pacwmpeHuss rasa npu M30TEPMUYECKOM
npowecce?
1. A="RTInY2 2. A=T1C AT . 3. A="MRAT 4. A=C AT .
7 A U u uH
10. Ha rpadhumke nsobpaxeHsbl: M3oxopa, usotepma, n3obapa u aguabarta. Ykaxure nsoxopy.

P A

BapuaHT 5
1. a3 nonyumn ot HarpeBaTtens 209,5 k/]x Tenna. CKonbko Tenna ras otaan XonoaunbHUKY, ecnm
KMA unkna paeeH 0,47
a) 123,7 kx 6) 125,7 kx B) 150,1 k/[Ix r) 104,8 k/[]x
2. Ha wueptexe wusobpaxeH uukn KapHo. VYkaxuTe OTBET, KOTOPbIA COOTBETCTBYET
N30TEPMNYECKOMY N aanabdbaTHOMY pacCLLUMPEHUIO.
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PaA a)npn ABun BC

0) npn BCu C4

B) npu Cwn JA

r)npu BCn A

[
>

\

3. MNpun kaknx ycnoBusix MpoTekaeT naobapuyeckmin npouecc? V3 npuBegeHHbIX YPaBHEHUIA YKaXKu-
Te ypaBHeHue n3o6apsbl.

Vv
a) TB = const 6) 7= const B) PV =const r) PV 7 —const
4. Kakve ytBepxxaeHus HeBepHbl? KoahduumneHT noBEpXHOCTHOrO HaTSXKEHWS 3aBUCUT:
a) OT poAa XnaKocTu 6) OT cunbl NOBEPXHOCTHOIO HaTSXeHWs
B) OT TemnepaTtypbl r) OT NnoLWaan NoBEePXHOCTH

5. Kak BblumcnuTb paboTy agnabaTuyeckoro pacluvpeHusi rasa? Mcnonbayiite nepeoe Havarno
TEPMOAVMHAMMUKM.

m__. V RV. - m -
a) A= LRTIn-2 6) A=1LE,-T,_ B) A=PAV N A=—C, G-T,_
H Vi T H

6. 3anuwuTe ypaBHeHME MepBOro Hayana TepmoauHamukn. PaccmoTtpute nogpobHee kaxgoe
cnaraemoe 3TOro ypaBHeHUsi. Kak OHM BblYMCAAOTCA? YKaxXuTe, Npy Kakom npouecce Bce nogsedeHHoe
Tenno naeT Ha yBeNnyeHne BHYTPEHHEN SHepruu.

a) N30XOpMNYECKOM 6) agnabatnyeckom B) M30TEPMUYECKOM r) nsobapuyeckom

7. B 3amkHyTOM cocyge Haxogutca 28 ¢ asota u 16 e kucnopoga. Hamgute usmeHeHue
BHYTPEHHEN SHeprum 3Ton CMecu rasoB npu oxnaxaeHum ee Ha 20°C.

a) 600 Jx 6) 650 Ix B) 624 [x r) 630 x
8. Kakoe yTBepxaeHve HeBepHO? [laBneHue ra3a nponopunoHarnsHoO ...
a) cpegHewn CKOpOCTU ABMKEHUS ©) abcontoTHOM TemnepaTtype
MOneKyn
B) YUMCny MOMeKyn B eAuHuLe r) NNOTHOCTU rasa
obbema

9. B kakon u3 npveefeHHbIX PopMyn OCHOBHOINO ypaBHEHWUS MONEKYNAPHO-KUHETUYECKON Teopumn
gonylieHa owmbka?

2
1 2 <V > 2 2
-= K6 - £ ==
a) P=gmn <V;<g> o) P=2am 2 ) P=2nW) ) PV =Zn(W)
10. YkaxuTte ypaBHeHne Maiepa B NPUMEHEHUN K MONSIPHBIM TEMNIOEMKOCTSAM.
a) CP=C\,+E 6) Cp=C, +A B) CP:C!‘V +B rCp=Cy+R
Iz uoou

BapwmaHT 6
1. 100 2 kucnopofa ObicTpo (aguabaTvdecku) pacluMpsieTcs B UWIMHAPE, B pesyrbTaTe 4Yero
Temnepartypa kucrnopoga noHusunacb Ha 160°C. Kakyto paboTy coBepLumn ras?
a) 9-10° e 6) 9,5-10% i B) 10,4-10° e r) 11-10° e
2. Ha rpachuke nsobpakeHbl n3oxopa, usobapa, nsotepma, aguabarta. Ykaxute agnabary.

61



3. Ha rpadhmke nsobpaxeHbl M3BMEHEeHUs1 COCTOSIHUSA ra3a. B kakon n3 oTBeToB BKkpanach owmbka?
a) 1 — 2 nzobapHoe pacLumpeHune

P a 3
6) 2 — 3 cxaTtuve rasa npu T =const
B) 3 — 1 o6bem rasa meHsdeTcs, JaBneHne nagaeT
1 2 npu oxnaxxaeHun
0 'T r) 3 — 1 n3oxopHoe oxnaxaeHue

4. BbicoTa nogbema XUAKOCTU B Kanunnsape He 3aBUCKUT OT:
a) poaa XunakocTtu 6) paguyca kanunnspa
B) OT TEMNepaTypbl XXMAKOCTN r) ANVHbI Kanunnsipa
5. Onpegenutb KI[ noeanbHo TENNOBOW MalUWHBI, €CIM U3BECTHO, YTO 3a OAWH LMKI Npou3Be-
AeHa paboTta 4 Kk n XonoaunbHUKY nepegaHo aHeprum 16 k.
a) 16 % 0) 20 % B) 25 % r) 40 %
6. Mo kakon chopmyne BblYUCNAETCA Tenno, coobleHHoe rasy npy aguabaTtnyeckom HarpeBaHuu
rasa Ha At?

a) QZ%CpAt 6) Q=0 B) Q=%C,LNAt r QZ%C/N-l-RAt

7. MNMnoTtHocTb kncnopoaa o =0,9 kel m>. Onpenenutb AaBneHue rasa npu temnepaTtype t =227°C .
a) 1,25-10°Ia 6) 1,29-10°ITa B) 2,01-10° ITa r) 117-10° Ia
8. MNpu Temnepatype 27°C gaBneHue rasa B 6annoHe 2-10°I1a . Mpw KaKkom TemnepaType ero gas-

neHve 6yaet paBHo 3-10°1a ?
a)210 K 6) 450 K B) 520 K r) 150 K

9. B kakoM npouecce BCe COOBLLEHHOE ra3dy KONMYeCTBO TEMMNOTLI MPEBPAaLLAETCA BO BHYTPEHHIO
aHepruto? M3obpasunTe rpadumk aToro npouecca.

10. Ins pas3nu4yHbIX ra3oB NPUBOAUTCS YUCIO cTeneHen cBoboabl monekyn (i). B kakom oTBeTe
gonylleHa ownbka?

a)agnaHe—-i=3 6) ana CO—-i=5 B) ana H,O — i=6 r)ana NHz;— i=8
BapuaHTt 7

1. WpeanbHas MawuHa pabotaeT no uukny KapHo. Mpu atom 70 % npoueHToB Tenna,

nosiy4aemoro oT HarpeBaTens, nepegaetcsa xonoguneHuky. Hantn KN4 umkna.

a)40 % 6) 30 % B) 22 % r) 24 %
2. Kakoe BbipaxkeHWe COOTBETCTBYET BHYTPEHHEN 3Heprumn ans nobon maccel rasa?
a) U =SRT 6) PV =L RT B) U =~RT nu="Lgr
2 M 2 M 2

3. Kakoe yTBepxaeHne HeBEpPHO?
a) C noBbilWeHMEM TeMMepaTypbl TEMMOEMKOCTb ra3a NoBbILLAETCA.
©) [Npu oveHb HU3KMX TemnepaTypax YUCno cTeneHen cBoboabl NOOLIX MONEKYN paBHO i=3.
B) [lpu HarpeBaHuu rasa npu P =const , Bce Tenno naeT Ha M3MEHEHNE BHYTPEHHEWN 3HEPTUN.
r) R —rasoBag NoCTOsiHHas YUCIEHHO paBHas paboTe paclmMpeHus Mons rasa npu Harpesa-
Hum ero Ha 1 K npu P =const .
4. [a30Bble NpoLEecchl, M300paXKeHHbIE HA PUCYHKE, COCTaBMSOT 3aMKHYTbIA Kpyr Lmkn KapHo. MNpu
KaKMX rasoBblx npoLeccax HeT TennoobmeHa (ykaxunte CTpOKy OTBeTa).
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A
P a) MNMpu AB n BC.

6) Mpn BC n CA.

B) Mpn CO v OA.

V= r) Mpu BC v JA.

5. YKaxute ycroBusi npoTekaHus agnabatudeckoro npouecca. Kakoe 13 npuBeaeHHbIX ypaBHe-
HUI SBNsieTCS ypaBHEHNEM aanabatbl?

a) %zconst 6) \%:const 8) PV =const r) PV7 =const

6. Mpu ocywecmesieHUU Kako20 usonpouyecca, yeesudyeHue abconromHoli memnepamypbl
udeanbHO20 2a3a e dea pa3a npueodum K yeenu4yeHUro 0aesieHuUs 2a3a e dea pasa?

a) uzobapHoz20 6) uzoxopHoz20 e) usomepmMu4YecKo20 2) aduabamHoz0
7. YKkaxxume ocHOBHOe ypaeHeHUe MOJIEeKy IsIpHO-KUHemu4ecKoli meopuu.
m 3 3kT 2

a) N=—N 6) E=kT e) v= |20 2) P=Zn(E
H A ) 2 ) v m ) 3 < >

8. Bblyucnume usMeHeHUe 8HymMpeHHel 3Hepauu 2a3a, ecsiu emy nepedaHo Kosiu4yecmeo
mennomsi 200 [k u eHewHue cunbl coeepwarom Had HUM pabomy 600 x.

a) 800 Ox 6) 200 Ox e) 400 Ox 2) 600 Ogx
9. Ha rpaduke nsobpaxxeHbl n3oxopa, n3obapa, nsorepma, agnabara. Ykaxurte nsobapy.
P a V A P a VoA P a
0 T oo T oo "V o "To Y
a) 0) B) r) )

10. Kakoiht o6beM 3aHumaeT 100 mosb pTyTn?
a)0,5n 6)1n B) 1,51 rN2n

Pasgen Ne 3. «9nekTpu4ecTtBo U MarHeTU3M»

3apgava 1
[1Ba HenoaBWXHbIX TOYEYHbIX 3apsiaa (; U 0z, HAXOAACb Ha PacCTOSIHUW I' ApPYr OT Apyra, B3aumo-
AencTtBytoT ¢ curnori F. Onpegenute BeNM4uHy, 0003Ha4YEHHYH0 *.

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12

BenuunHa nepsoro 3apsga qu, 4 5 * 05 > 8 * 6 3 6 * 4
HKn

BenwnunHa BTOpOro 3apsiga gz, HKn| 6 * 5 4 4 * 3 0,5 | 10 * 3 8

PacctosiHue Mecxfy 3apsgamur, . 3 10 6 . 5 5 3 . 6 5 3

Cuna 333"""'%‘17/',":,33”" 3apAR0B | 135 | 200 | 36 | * | 80 | 144|135 | * | 75 | 45 |7,70| *

3apava 2
B anekTpuyeckom nore ¢ HanpspKeHHOCTBLIO E Ha YacTuLly C SNeKTpUYECKMM 3apsaoM g AeACTBYET cuna
F. Onpegenute BENUYMHY, 0003HAYEHHYIO *.

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12
HanpsixeHnHocTb nonsa E, kH/Kn| 500 | 400 * 200 | 500 * 300 | 200 * 400 | 300 *
3apsa g, 10 Kn 32| *» | 48|16 | * [ 32|48 | * |16 32| * | 16
Cuna F, 10 H * | 64 | 144 | * 16 [128| * | 96 | 80 | * | 48 | 32
3apaua 3
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Mrockuin Bo3ayLUHbIN KOHOEHCATOP eMKOCTHI0 C 3apsikeH A0 HanpsbkeHust U Tak, YTO HanpsiKeHHOCTb
AMEKTPUYECKOrO MONsi BHYTPU KoHAaeHcaTopa E, a 3apsn koHaeHcatopa ¢. PacctosiHe mexay nnactuHamm
koHaeHcaTtopa d. OnpegenvTe BeNMYMHbI, 0003HAYEHHbIE *.

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12
EmkocTb koHOeHcaTopa C, n® * 15 20 10 * 20 * 25 12 30 * 40
Hanps»kenune U, B 20 * * 100 * 75 | 90 * * 50 * 40

Hanps»KeHHOCTb aneKTpuyeckoro |
nons E, kB/m

3apsag koHaeHcaTopa q, HKn 012 | * 1,2 * 1075 * 3,6 * 1060 * |030| *
Paccrosivve d, mm 0,20|0,30| * |040|0,20| * |0,30|015| * |0,50|0,20| *
3apayva 4
Mpn cune Toka | Yepes NonepeyYyHoe CeYeHNe METanIMYecKoro NPOBOAHMKA 3a Bpems t npoxoguT N
anekTpoHoB. OnpegennTe BENUYMHY, 0603HAYEHHYHO *.

400 | 200 | * | 250|300 | * | 200|100 | * 150 | 200

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12
Cuna Toka |, A 05020 | * |10|050| * [15|10| * | 20| 15| *
Bpemsi t, Mmc 20| * | 80|40| * |20|60| * |40|80| * |60
Uwcrio anektpoHoB N, 10'°| * [ 25 (80| * |50 |40 | * [ 80|25 | * |40 50
3apgava 5

Tpwn pesuctopa conpotueneHnem R;, R,, Rz coeanHeHbl nocnenoBaTtenbHO Tak, YTo obliee conpo-
TMBNEHME OaHHOTO ydacTka Lienun cocTaenseT R, a HanpshkeHne Ha KakOoM U3 pe3UCTOPOB U TOK Yepes HNX
paBHbl Uy, U,, Us 1 1y, |,, I3 cooTBeTCTBEHHO. Onpefenvrte BennymHbl, 0603HayYeHHbIe *.

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12
ConpoTvBneH1e NepBoro peauctopa 2 4 6 * 3 5 7 * 11 | 12 | 15 *
R, KOMm
ConpoTrBnEHVEe BTOPOIo pe3ncTopa
Ry, KOM * 6 8 10 * 7 9 11 * 15 | 20 | 25
ConpoTvBneH1e TPETLENO pe3ncTopa 6 . 10 | 12 7 * 11 | 12 | 15 * 25 | 30
Rs, KOm
Obuiee °°”p°T"F'§”Ke(5'A':',e ysackauev 1o | 18 | *+ |30 | 15 |21 | * | 32 |38 |47 | * | 75
Hanps»keHue Ha nepBom pesu- . * * % 12 * * * * * 60 *
ctope U, B
HanpsipkeHune Ha BTopom pesucto- | * 16 * * * * * 24 * * *
pe Uy, B
HanpsixeHune Ha TpeTbem pe3u- 3 . * * * % 105 | * * * * *
ctope Us, B ’
Cwvina Toka Yepes nepebiil pean- . . * 3 % * * * * 3 * *
cTop li, MA
Cwvina Toka Yyepes BTOpOW pe3u- . 1 * " * * * 1 * * * *
cTop Iz, MA
Cwuna Toka yepes TpeTui pesu- . . . . % 5 % * * * * 5
cTop I3, MA
3apgaya 6

MeTtannnyeckasa npoBornoka onuHon L n gnametpom d MMeEET anekTpuyeckoe conpoTtuereHne R.
Onpepenute BenuymHy, 0603Ha4YeHHYIO *, Unn pog, MeTanna.
Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12

[nuHa npoBoaHuka L, cm * 160 | 120 | 80 * 120 | 100 | 20 * 80 | 160 | 60
fnametp nposoprmnka d, | 40|« | 920|040 |030| * |040|030]020| * |030 /020

MM
Conpotvenemme nposoA- | 5 o | gg7 | + | 0,10 | 0,08 |015| * [016(040|020| * |032
HuKa R, Om
Metann Pb Cu Al * w Ag Cu * Ag Cu Pb *

3apgaua 7
MarHuTHbIN NOTOK, MPOHU3bLIBAOLLMIA KOHTYP, PaBHOMEPHO Bo3pacTaeT (yobiBaeT) oT @; oo @, 3a
Bpems At. [Npu atom B KOHTYpe Bo3byxaaetcsa OC nHaykumm £. Onpegennte BenmymMHy, 0603HAYEHHYIO *.
Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 | 11 12
HavanbHoe 3HavyeHne marHuTHoro no- |
ToKa @,, MB6
KoHeyHoe 3Ha4yeHne MarHMTHOro NoTo- 15 * 6,0 12 20 % 0,0 4'0 30 * 10 9,0
ka @,, MmB6
BpeMﬂ Nn3MeHeHnAa MarHMTHOro nNoToKa
At, mc

80| 40 | 20 * 6,0 | 20 | 8,0 * 10 | 8,0 | 6,0

25 14,0 * 50| 4,0 | 8,0 * 10 | 5,0 | 2,0 * 10,50
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9.C uHaykumm &, B | 20 |o50| 40| * |25 025][50| * [40]20]|10]| * |
3apava 8
B ogHOpoAHOM MarHMTHOM More NeprneHAVKYNsiPHO K CUMOBbLIM FIMHWUSM NOMELLEH NPSIMOSINHE -
HbI MPOBOAHMK ANWHOM |, N0 KOTOpPOMY TeyeT Tok |. MarHuTHas nHaykumus nona B. MarHuTHoe none gew-
CTBYET Ha TOK ¢ cunon F. Onpegenute BeNn4YuHy, 0603HAYEHHYIO 3BE3004KON.

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 | 11 12
OnuHa npoBogHuka |, cm * 110,0|40,0|20,0| * |60,0( 3,0 | 5,0 * 70 | 1,0 | 2,0
CvnaToka l, A 15 * 06 | 1,2 | 20 * 08|04 |03 * 10| 0,9
MarHutHas nHgykums nonsa B, T 05| 04 * 0,45| 0,7 | 0,8 * 0,15|0,55| 0,2 * 0,53
CwnaF, H 2,0 |050| 3,0 * 251025 | 5,0 * 40 | 2,0 |10 *
3apaya 9

YacTtuua maccom m, nmerowlas 3apsag g, BnetaeTt B MarHUTHOE nose ¢ nHaykumen B Tak, YTo Bek-
TOp CKOPOCTU U YacTULbl NepneHanKynsipeH AMHUSAM MarHUTHOM UHAYKUMKW. B MarHWTHOM none TpaekTo-
puen YacTuubl ABNsieTCst OKPYXHOCTb anameTpom d. Onpegenute BennUmnHy, 0603HaYEHHYHO *.
Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12

Macca vactuupim, a. e. m. 40| 70 |100| * |120| 140|160 | 2,0 * 120|110 | 6,0
3apsi yacTuupl g, 10" Kn 16 |16 [ 32|16 | * [32 32|16 |16 | * |32]16
WHoykuma marHuTHoro nona B, mTn|  * 400 | 150 | 100 | 300 * 250 | 120 | 400 | 150 * 200
CxkopocTb Yactuubl u, Mmlc 0,70 * |044|081|040(037| * |099|034|040|042]| *
[vameTp okpyxHocTM d, cm 58,2 |160| * |505| 166|108 |233| * |30,0| 333|16,0|35,6
3apaya 10
Mpw cune Toka B KaTyLLKe | 3Heprnst MarHUTHOrO Nons KaTywku W, marHUTHbIM NoTok @. Onpegenute
BENMYMHY, 0603HaYeHHYI0 *. YeMy paBHa MHOYKTMBHOCTb KaTYLLKN?
Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12
Cuna ToKa B KaTyLuke |, A 4,0 | 2,0 * 3,0 | 80 * 8,0 | 6,0 * 8,0 | 6,0 *
OHeprus marHuTHoro nons W,

Ik
MarHuTHbIN noTok @, B6 * 0,60 0,60 * 1,6 | 3,0 * 1,2 | 6,0 * 48 | 1,6

PA3MEN Ne 4. <KOJNIEBAHUA U BOJHbI»

6,4 * 1045 2,7 * 9,0 | 16 * 12 | 9,6 * 3,2

BapuaHT Ne 1
1. MNpwn n3yyeHun konebaHui drnsnM4eckoro MasTHUKa caenaHbl yTBepxaeHusd. B ogHOM n3 Hux
ponyuieHa owmnbka. B kakom?
1. TonbKko npu ManblX OTKMOHEHMAX KonebaHusa 6yayT rapMOHUYECKUMN.
2. Yem Gonble amnnutyga konebaHunst MmasiTHUKa, Tem 6onbLue ero nepuog konebaHun.
3. Haubonblwas sBo3spallatoLas cuna byget B KpanHeM MOfioXeHWu.
4. Haubonbluas CKOPOCTb ABUXEHMSA MasTHUKa BygeT B NONOXEHUN paBHOBECKS!.
2. Yactoty 1 nepuog konebaHui HPU3NYECKOro MasiTHMKa MOXHO onpegenuTb no opmynam:

Cmgl L J -1 [mgs
w= T,T—Zﬂ' m—(M,V . 3] ;roe:

1. w — yuKknn4deckas Yyactota konebaHui;
2. {— paccTosiH/e OT ocY NnojBeca A0 LieHTpa Macc MasiTHUKA;
3. J — MOMEHT UHEepPLUN MasTHNKa OTHOCUTENbHO OCK NPOXOAsLLEN Yepes LIeHTP Macc;
4. T - Bpems, B TeEYEHNE KOTOPOro CoBepLUaeTcs 0IHO KoneGaHue.
B kakom onpegeneHny Gusanyecknx BenuymnH gonylieHa ownbka?
3. YpaBHeHMe TrapMOHMYECKOro  konebaHuss  maTepuanbHOM  TOYKM  UMeeT  BUA:

X=2sin Z'[+£j oM, rae
3 4
1. A=2 cm —amnnutyga;

T
2. o= 37 LIMKIn4Yeckas 4acTtoTa;

3. o :% — hasa konebaHuin;

4. T=6 ¢ —nepuopg konedaHui.

HanguTte HeBepHoe yTBepXaeHue.
4. OnpefenuTb YacToTy konebaHuin maTemMaTUYeCcKoro MasTHUKa, AnMHa Kotoporo 1 m.
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1. w=2c?: 2. w=1c"; 3. w=4c; 4. o=3ct

5. YkaxuTe amddepeHumanbHoe ypaBHeHue ans CBODOOAHbIX He3aTyXalLMX MeXaHUYeCKUx
KonebaHui NPYXMHHOTO MasiTHUKa.

k
1. q"+w2q=0; 2. X”+EX=O;
3. x"+ix:0; 4, x"+Lx'+£x:0.
LC m m

6. Kakomy wn3 npuBegeHHbIX rpadMKoB COOTBETCTBYET npouecc konebaHun SnekTpuyeckoro

3apsga B AaHHoW cxeme?
C R 4 l
s
7. Hangute Hanbornee nonHoe 1 BepHoe onpeneneHue.

BbIHYKOEHHBIMW  3NEKTPOMAarHUTHbIMKM - KonebaHnammn HasbiBaloTCa konebaHus, BO3HMKalLwmMe nopg
JEeNCTBUEM...
1. BHELUHEN NOCTOSAHHOW 3.4.C.
2. BHELWHEeN Nepuoanyeckn nameHsLwencs 3.4.c.
3. BHELWHeN yMeHblLuatoLwencs 3.4.c.
4. BHELWHeN yBenuymnaatoLencs 3.4.c.
8. Uepes kakoe Bpemsa KonebnwoLwascs no rapMoHMYECKOMY 3aKOHY MaTtepuarbHasi ToYka cMme-
CTMTBCS OT TOYKN paBHOBECUS HA MOTOBMHY aMNNUTYAbl, ecnu nepuog konebaHmn 24 c?
9. Hantm amnnutygy, UMKNNYECKY0 YacToTy M nepuog konebaHun, ecnv koopguHata Tena me-
HsieTcs No 3akoHy X =-0,5cos4nt, m .

q\

. T <
10. HanpsikeHve B ceTV NepeMEHHOro Toka U3MEHSIETCS MO 3aKOHY U =l4sm[27zt +E] B. Hanau-

Te yacToTy konebaHui.
BapuaHT Ne 2
1. B rapmoHunyeckoM konebatenbHOM ABWXEHUU CKOPOCTb M YCKOpeHue Tena MnogvuMHATCS
3aKOHY CMHYCa unu KkocuHyca. B kakom yTBepxxaeHnn gonyuieHa ownbka?
1. BekTOp CKOPOCTU HaMNpasrieH B CTOPOHY CMELLEHNS.
2. BekTOp yckopeHus HanpasreH B CTOPOHY 06paTHY0 CMELLEHMIO.

T
3. ®da3sa konebaHus yckopeHus 6onblue ¢asbl CKOPOCTH Ha 5

4. B MOMEHT BPeMeHMU, Kora CKOPOCTb MaKCMMarbHa, YCKOPEHUE PaBHO HYTHO.
2. ®yHKUMU CMeLLeHUsl, CKOPOCTM WU YCKOPEHUS] B FAPMOHUYECKMX KONebaHWaX BblpaxarlTcs
YypaBHEHUSIMU:

1. x=Asinat; 2. v=Awcosat ; 3. a=w’X: 4, UIAa)Sin[a)t-l-%j.

B 3anuck ogHOro ypaBHeHUs BKpanach owwmvbka. B kakom?
3. AMnnuTyga rapMoHuyeckoro konebanua 3 cm, yYactota konebaHun 20 [y, HavanbHaa dasa

.7 - -
konebaHun 3 Hangute BepHoe ypaBHeHue aTux konebaHun.

=

X :35in(20t+%j,czw
. T
2. X= 35|n(407zt +§],cm .

3. Xx= SSin(ﬁt +£j,cm .
P4 3

. T
4, x=3sin| =t |,cm .
3
4. Ha Kakom 13 NpvBeLEHHbIX PUCYHKOB M300paxkeH rpadiuk cBoOOOHbIX He3aTyxawwmux koneba-

HUN?
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5. Ykaxute andcddepeHunansHoe ypaBHeHUE And CBOOOAHbLIX He3aTyxawLimx konebaHuwn
PU3NYECKOro MasiTHMKA.

1. x"+£x:0; 2. 0«’”+_|0‘:0;
m

1
3. 9"+—q=0; 4. o"+=a=0.
Q+ch a+|a

6. Hangnte HeBepHOE yTBEPXKAEHME.
1. [ns NOCTOAHHOro TOKa KaTyllka MHAYKTUBHOCTY HE OKa3blBaeT CONPOTUBMEHUS.
2. [MOCTOSAHHBIV TOK Yepe3 KOHOEHCATOP TeYb HE MOXET.
3. [MepeMeHHbIV TOK TeveT Yepes KoOHAeHcaTop.
4. [ns nOCTOAHHOrO TOKa KaTyLlKa MHOYKTUBHOCTM OKa3blBaeT COMPOTMBEHNE.

7. KonebaTenbHbI KOHTYP COCTOUT M3 MHAYKTUBHOCTU 0,23 [H, eMKocTn 7 MK®D 1 conpoTMBEeHUs

40 Om. Onpepenute AOBPOTHOCTbL kKOnebaTenbHOro KOHTypa, ecnu Yactota pasHa 50 [y.
1.8. 2.45. 3.9,1. 4.12.

. T <
8. HanpsikeHne B ceTU NepemMeHHOro Toka n3aMeHsieTcs no 3akoHy U :14S|n(27zt+5j,8. Hangute

yacToTy KonebaHu.
1. v=1207y . 2. v=507y. 3. v=607Yy. 4, v=1y.

9. MatemaTnyeckuin MasaTHUK coBepluaeT 30 konebaHui 3a ogHy MUHYTY. OnpeaenvTb nepuoa u
yacToTy KonebaHu.

o o T T
10. YpaBHeHme rapMoOHNYECKMNX konebaHwui mMaTepunarnibHOUN TOYKM UMEET BUAO: X:5C0{2t+gj.

Onpegenute dasy aTux konedbaHun.
BapumaHT Ne 3

o T T
1. YpaBHeHMe rapMoHMYeckux KonebaHuii umeeT BuA: x:SCo{ZHEj. OnpepenuTe nepvoa

3TUX KonebaHun.

1. %o 2. Z ¢ 3 4 4.8c.
4 2 4

2. Kakow oTpe3ok Ha rpadhmke npaBuiibHO NoKa3biBaeT nepuoa konebaHnn?

X A
RNTHIE

3

=
s

Z —
5

3. Ykaxute BepHoe auddepeHunanbHoe ypaBHEHME NSt CBOOOAHBLIX  3NEKTPUYECKUX
He3aTyxarLmx konebaHui.

1. xu%xzo. 2, a"+ng|a:0.

3. q”+%q:0. 4. a"+%a:0.

4. Mpwn paccMoTpeHnmn KonebdaHun maTeMaTU4ecKoro MasiTHMKa caenaHbl yTeepxxaeHusi. B ogHom
M3 HMX gonylieHa ownbka. B kakom?

1. Mpu 6oMbLUMX OTKNOHEHMAX MasiTHUKA KornebaHust He 6yayT rapMOHUYECKUMMU.
2 Yem Bonblue macca MasTHUKA, TEM MeHbLLe YacToTa kornebaHui.

3. MakcumarnbHble 3Ha4eHUs1 CKOPOCTU U YCKOPEHUS HE COBMAZalT Mo BPEMEHMN.
4 B kpaviHeM NonoXxeHUn ycKkopeHne MasiTHMKa MakcumarbHO.

5. YkaxuTte HeBepHyto hopmMyny:
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1. ©=0T. 2.®=é. 3.@:1. 4.®=i.

T T N
roe: @ — norapudmmdecknii gekpemeHTt, N — yucno konebaHun, coBepluaemMbix 3a BpeMsi penakcauum, ¢
- Bpewmsl penakcaumn, T — nepuog konebaHun, ¢ — ko3 PULMEHT 3aTyXaHus.
6. YkaxnTte popmMyny ansi onpeaeneHnsi EeMKOCTHOIO COMPOTMBIEHMS.

1 Xt 2 X =t
ol oC
3. X =al. 4. X =aC.

7. Onpemenntb UMKIMYECKYHD 4acTOTy KonebaTenbHOro KOHTypa, €MKOCTb KOToporo 7 mMK®,
MHAYKTMBHOCTb 0,23 [H.

1.785¢c™ 2.1256 ¢™. 3.57c¢™. 4.0,788 ¢*.
8. KoopauHaTta konebniowerocs tena mameHsieTcs no 3akoHy: X =0,1cos3zt. OnpegenuTb am-
nnuTyRy, nepuopg n 4actoTty konedaHui. (3akoH 3anucad B CU).
9. KamepToH mmeeT cOBCTBEHHYHO 4acToTy konebaHum 440 y. Kakon yactoTbl Hago B3SiTb
APYron kaMepToH, 4Tobbl HabnoaaTb ABNeHne pesoHaHca?
10. HanuwwuTe bopmyrnbl KAHETUYECKOW 1 NOTEHLMANBHON 3Heprum konebntowerocs Tena.
BapwuaHT Ne 4
1. Yemy paBeH nepuop konebanunin?
A. KonunuecTBy konebanuii 3a 1 c.
B. BpemeHu ogHoro konebaHus.
C.KonuyecTBy konebaHuin 0o 3aTyxaHusl.
D.BpemeHu konebaHnii 4O MOMEHTA 3aTyxaHusl.
E. HamGonbluemy OTKNOHEHUIO OT NOMOXEHUSA paBHOBECKS.
2.  YpaBHeHMe rapMOHMYECKOro  KonebaHwst  martepuanbHOM  TOYKM  UMEeT  BUA:

. T T
X=2sin| —t+— |, em, roe
[3 4)
A. A=2cu - amnnutyga.

T
B. a):§ — UMKINn4yeckaa 4actoTa.

C. ¢ :% - (basa konebaHuii.

D.T =6¢ - nepvoa konedaHun.

HainguTte HeBepHoe yTBepXaeHue.
3. Kak u3meHuTCs nepuopn KonebaHUM MNPYKMHHOMO MasiTHUKa, €Cnu  YBENWYUTb Maccy
Konebntoluerocsa Tena?
A.yBenuunrcs.
B. He nameHuTcs.
C.yMeHbLUUnTCS.
D.6yaeT paBeH Hynto.
4. KakoMy 13 npuBefeHHbIX rpad)MkoB COOTBETCTBYET MpoLecc KornebdaHuin aMnekTpuyeckoro 3a-

psga B AaHHOM cxeme?
[ R 4 l
e

5. Yto Takoe amnnuTyga konebaHmin?
A.Bpems ogHoro konebaHus.
B. konnyecTtBO kKonebaHui 3a 1 c.
C.4acToTa KonebaHui.
D.Hanbonbluee OTKNOHEHWE OT NOMOXEHUS paBHOBECUS.

< o . T T <
6. YpaBHeHue konebaHuii MartepuanbHOM TOYKM WMEET BUA x=4sm[zt+§]. Hangute

MaKkCUmMarbHY cuy, AeNCTBYHOLLYIO Ha TOYKY, ecnn ee macca 100 a.
A. 0,314 H B. 0,628 H

C. 0,986 H D. 1,254 H
7. YT06BbI HAaNTW YacTOTy KonebaHUM HYXXHO:

A. Bpems konebaHuii pa3genuTb Ha UX KONMYECTBO.
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B. konmuyecTBo konieGaHuii pasaenuTb Ha BPeEMS! MX OCYLLIECTBIIEHUS.
C.konm4ecTBo KoneGaHuii YMHOXUTb Ha BPEMS.

8. Ykaxute guddepeHuunansHoe ypaBHeHMe Ansi CBOBOAHbIX He3aTyxatolMX MeXaHUYeCKnx
konebaHui NPY>XMHHOIO MasiTHMKA.

A. q”'i‘a)ngo B. X"+£X:0
m
C. x”+ix=0 D. x”+Lx’+£x=O
LC m m

9. Kak HasbiBaeTca konebartenbHad cucTema, KoTopas COCTOUT U3 MeTanfmMyecKkoro Liapuka,
NoABELUEHHOr0 Ha ANMHHON HEPACTAXXUMOWN HUTU?
A. NPY>KUHHbBIA MasiTHUK
B. dpusnyeckmn masaTHuK
C.maTemaTnyecKkMin MasiTHUK
10. YkaxuTe hopmyny, packpbiBatoLLyo (PU3NYECKMIN CMbICN Ko3dhdumLmeHTa 3aTyxaHns o:
A s=—_ B. 6-2 c. 5-1 D. -1
2m T T 2L
roe r — koadrUMEHT CONPOTUBNEHUS Cpeabl;
m — Macca KoneonoLwencs ToYKu;
T — nepwog konebaHui;
O - norapndMN4ECKUn AEKPEMEHT 3aTyXaHus;
T— Bpems penakcauuu;
R — omnyeckoe conpoTUBNEHNE KOHTYPa;
L — MHOYKTMBHOCTb KOHTYpa.
BapuaHT N2 5

1. BbIHY>XAEHHBbIMW 3NEKTPOMAarHUTHbIMU KorebaHuamMu HasbiBaloTCsl konebaHusi, BO3HMKaoLWne
non AeNCTBUEM ...

A. BHellHen nocTtosiHHon Q[C.
B. BHelwHen nepuogmyeckn nameHsiowenca 34C.
C. BHewHen ymeHbLuatowenca 3C.
D. BHewHen yBenuuusarowenca 30C.
2. Kakyto dmsunyeckyto BenmymHy n3amepsioT B repuax?

A. vacTtorty.
B. VHAOYKTUBHOCTb.
C. nepwvog.

D. AnuHy BOMHbI.
E. emkocCTb.

3. Mo rpadmky cocTaBbTe ypaBHeHMeE konebaHuin cunbl Toka. HaguTe npaBumbHbIA OTBET.

A :19,6005[7zt+%j.

B. | =14sin[£t] .
4

c. |1 :145in(4t+%].

D. | =—19,6sin(%tj.

4. Kak namenutcsa nepuog konebaHmn mareMaTtnyeckoro MasTHUKa, €Crv yBENMYUTb ero AnvHy?
A. yBenunuutcs.
B. He nsmeHuTcs.
C. yMeHbLUUTCS.
D. ©6ygeT paBeH Hynio.
5. Hangute amnnuTygy rapmMoHMYecKoro konebaHusl, Nofy4yeHHOro OT CFOXEHUs OOMHAaKOBO

HanpaBneHHbIX konedaHun, nepedaHHbIX YPaBHEHUSMU: X; = O,OSCosﬁﬂt:M ;X = 0,04cos(5;zt +%j M.

A. 0,07 m. B. 0,05 m. C. 0,04 m. D. 0,01 m.
6. B kakmx egnHuLax nsmepsieTcs nepmuog konedaHmn?
A. cekyHpax.
B. repuax.
C. paguaHax.
D. wmetpax.
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7. AMnnuTyga rapmoHunyeckoro konebaHusa 3 cMm, yactota konebanun 20 [y, HavanbHasa dasa

konebaHui % Hangute BepHoe ypaBHeHWe 3Tnx konebaHui.
. T
A x= 3sm(20t +§j, oM.
. T
B. x= 35|n[407zt +§j oM .

C. X =3$in(§t +%j oM .

T
D. x =35in(%t], oM .

8. Kakune konebaHus onucbiBaloTCA 3aKkOHOM X = Asin 6)t+(/)/?

A. cuHycouparnbHble.
B. rapmoHuyeckue.
C. 3zartyxawowme.

D. maremartudeckue.

9. Ha kakom 13 npvBedeHHbIX PUCYHKOB M3obpakeH rpaduk cBOBOAHbIX HesaTyxawLwmx koneba-
HWUIA?

4

10. CBoGoaHbIMM Ha3biBatOTCA konebaHusl, KoTopble NPOUCXOAAT NOA AENCTBUEM ...
A. BHeLlHnX cun.
B. BHyTpeHHux cun.
C. cunbl TpeHus.
BapuaHT N2 6
1. MatepuanbHaga Touka konebnercsa rapmoHuyecku ¢ amnnutygon 10 cm, nepnogom 2 ¢ u Hyne-
BOW HavyanbHow a3on. HanguTe BepHble ypaBHEHUS 3TOro KonebaHus.

a) x :105in[2ﬂ+t +%j cm

0) x=10sin 7t, cm
B) x=10c0s€7 +1t Jeu

r x zloco{ﬂt —%j, cm

2. Kakon oTpe3ok Ha rpacuke NnpaBUnbHO NokasbiBaeT aMnnuTyay KonebaHuin?
3 1— —

q e |

K

3. 3atyxatowme konebaHnsi oNUCLIBAOTCA ypaBHEHMEM X = Aoe‘(jt cos@t + ¢, : Kakue yTtBepxae-
HWUS1 HEBEPHbI?
a) Ap — amMnnuTyga aTux konebaHun
0) A(,e“’t - amnnuTyaa atux konebaHui

B) W — LMKNMYeckas yactoTa
r) ¢o— hasa aTmx konedaHun
4. Kakoe yTBEpXAEHME HEBEPHO? MNPy rapMOHNYECKOM KorebaTenbHOM ABUXEHWM ...
a)... NPOUCXOOUT MEPUOANYECKUIA NEPEXOA KMHETUYECKON 3HEPTUWU B MOTEHUMAmNbHYO U
HaobopoT.
0) ... MakcMMarnbHble 3HAYEHUS! KUHETUYECKON N NOTEHLMANIbHON 3HEPTUW PaBHbI.
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B) ... B MOMEHT, KOrda yCKOpeH/e MakCcumarbHO, KUHETUYECKas Heprus Toxe Makcumarb-
Ha.
r) ... B MOMNOXEHUN paBHOBECKS MOTEHLMANbHAsA 3HEPIUSA paBHa Hynio.
5. Kakomy n3 npuBedeHHbIX rpaduKoB COOTBETCTBYET MPOLECC anepuoamyeckmx konebaHum
3MneKTpuUyeckoro 3apsga?

6. Ykaxute BepHoe pelweHue auddepeHunanbHOro ypaBHEHUS AN CBOOOAHbLIX 3aTyxaloLumx
KonebaHui NPYXMHHOTO MasiTHUKa.
a) x=Agcos@t +g¢, _
6) x = Ave ¥ cos@t + g _
B) q=0oCos€t+¢,
r) q=dee * cos@t+g,
7. YkaxuTe npaBunbHy0 hopmyny, CBs3bIBaOLL YO nepuog konebaHuii ¢ yactotomn konebaHmi:

a)T:ﬂ
2
0)T=2m
1
B) T ==
1%
N T=a

8. Hangwute HeBepHble yTBepxaeHus. lNepuog — aTo ...
a) ... Bpewms, 3a koTopoe dasa konebaHusa nonyyaeT npupaileHune 2.
0) ... Bpems, 3a KOTOpPOe coBepLuaeTcs 0O4HO NofiHoe KonebaHwe.
B) ... BENMYMHA, NokasbiBatoLLasi CKONbKO konebaHun coBepLUaeTcs 3a O4HY CEeKyHay.
r) ... BeNuMYuHa, NponopumoHarbHasa YactoTe konebaHun.
9. ToHKOCTEHHbIM 00pyd paguycom R=05m BucuT Ha reosge. Onpenenutb Nepuvog marnbix

konebaHui obGpyya. YkasaHue: Ans BblYMCIIEHMA MOMEHTa MWHepuunm obpyya NPUMEHUTb Teopemy
LtenHepa.
a)3c
0)2c
B)4c
r25c
10. YkaxuTe copmyny ans onpeaeneHns MHOyKTMBHOrO COMPOTUBIEHWS.
1
a) X =—
oL
6) X =
oC
B) X =awlL
r X=aoC

PA3OEN Ne 5. «<ONTUKA»

BapwuaHT 1

1. Kakasi dhopmMyna 3akoHa npeniomMneHnsi cBeTa HeBepHa? a — yron naJeHus cBeTa, y — yron
npenomMneHus ceeTa.

sina sina v sinae n sinae v

a) —— =Ny 6) —=-% B) ——=-% rN-—=-

siny siny 0 siny n siny v,

2. Jlyy ceema nepexodum u3 eo3dyxa e eeujecmeo (n=14). Yaon nadeHusi iy4a paeeH
45°. Onpedenumsb y20J1 NpesIoMIeHus.
a) 30° 6) 45° 8) 60° e) 90°

3. MNocTtponTte n3obpaxxeHne npegmeTa:
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Y
4. B yem 3aknoyaeTcs aBrneHne uHtepdepeHunn? MHtepdpepeHums — aT1o ...
a) CroXeHne CBETOBbIX BOSH.
0) CnoXeHne KOrepeHTHbIX BOJTH.
B) CroXeHue BOJIH C OAMHAKOBOW aMNnTyO0W.
r) CrnoXeHue BOJIH C MOCTOSIHHOWM pa3HOCThbiO has.
5. Onpegenutb 4MCMO WTPUXOB Ha 1 MM AMAPaKUMOHHOW pelueTku, ecnu yrny audpakumm
@ =30° COOTBETCTBYET MaKCMMyM YETBEPTOro nopsgka Ans MOHOXpOMaTUYECKOro ceeTa ¢ ANIMHON BOS-

Hbl 0,5 MKMm.
a) 100 mm™* 6) 150 mm™* B) 200 MM r) 250 mm™*
6. I'Ipu npoxo;«deHuu ecmecmeeHHO20 ceema 4Yepe3 rosisspu3amop e2o UHMeHCU8HOCMb

a) yeenu4yueaemcsi 8 4 pa3sa 6) yeenu4yueaemcs e 2 pasa
8) ymeHbwaemcsi e 4 pasa 2) ymeHbwaemcsi e 2 pa3sa
7. Ons Bcex Ten, Haxo4saWMXCca Npu OAMHAKOBOM TemnepaTtype, OTHOLUEeHWE X Jydyeucnycka-
TENbHOW K Ny4enornoLaTenbHoM cnocoGHOCTM ByaeT NOCTOSIHHO. DTa BENMYMHA Ha3blBaeTCs:

a) nocTtosiHHas MnaHka 6) yHmBepcanbHasa yHKkuns TomcoHa
B) yHMBepcanbHas yHKumnsa Knpxroda r) noctosiHHast Pugbepra
8. 3akoH BuHa nmeet cnegytowun Bua;:
v b
a)r,;=CviAe T 6) Amax =T B) Vimin =DT r) Ry=oT"

9. KakoBa 6blna AnunHa BOSMHbI PEHTTEHOBCKOMO U3NyYeHusi, €Cnu npy KOMNTOHOBCKOM paccesHumn
3TOro uany4veHus rpacputom nog yrrom € =60° AnvHa BOMHbI PacCeAHHOro U3ryvyeHusi okasanacb pas-
Hon 25,4 nm?

a) 24,42 nm 0) 24,2 nm B) 2,42 nm r)42,2 nm

10. N3 ypaBHeHWs DHWTEeNHa Ans BHelHero oTtoadpekTta crneayer:

a) nNpu YMEHbLUEHMM YacTOTbl NagatoLLlero U3nyvyeHus MakcumMmarnbHas KMHeTMYeckass sHep-
sl IMHEHO BO3PAcCTET M HE 3aBUCUT OT €ro MHTEHCUBHOCTH.

0) npu yBenUYEeHMM YacToTbl NALAOLLETO U3MNYYEHUS MaKCMMarbHas KMHETMYEeCKasi 3Heprus
NMHENHO YMEHbLUUTCH U 3aBUCUT OT €ro UHTEHCUBHOCTMW.

B) Npv yBeNMYeHUU 4YacToThbl NagaroLLero n3nyvyeHms MakcumMarnbHasa KuHeTu4eckas sHeprus
NMHENHO BO3pacTeT U He 3aBUCUT OT ero UHTEHCUBHOCTU.

r) Npyv yMEHbLUEHUN YacTOoTbl MafaloLwero U3nyYyeHns MakcumarbHas KMHeTu4eckas aHep-
s NMHENHO BO3pacTeT U 3aBUCUT OT €ro UHTEHCUBHOCTMW.

BeibepuTte npaBunbHoe cyxaeHue.

Paspen Ne 6. «kATOM U aTOMHOe A4po»

BapwmaHT 1
1. Kak dhopmynupyetcs BTopown noctynat bopa?
a) npu nepexofe 3neKTpoHa C OAHOM CTauMOHapHOM opbuThl HA Opyryro mu3ny4vaetcs (norno-
LaeTcs) oanH (hOTOH C SHEPrUen paBHOM Pas3HOCTM 3HEPIUIA COOTBETCTBYHOLLUX CTaLMOHap-
HbIX COCTOSIHWIA
©0) aTombl 0bnagalT OUCKPETHOCTLIO 3HEPTUN
B) He TONbKO (POTOHLI, HO 1 3NIEKTPOHbI, U N0bbIe Apyrue YacTuubl MaTepum, Hapsigy C Kopnyc-
KynsipHeiMn, 06naaatoT BONTHOBbIMY CBOMCTBaMM
r) B aTtoOMe CYLIEeCTBYIOT CTalUOHApHbIE COCTOSIHUSA, B KOTOPbIX OH HE M3Mny4aeT SHepruu
2. Ykaxute moaernb atoma renuvsi, Kotopas AEMOHCTPUMPYET NOrMNoLLeHe KBaHTa aHepruu.
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1 2 3 4 5

a) 1 6) 2 B) 3 r)4 n)5

3. Kakast u3 coopmyn onpefeneHus AnuHbl BoNHbl Ae Bpoiins 3anucaHa BepHo?
a) 1= s)gzl B) A= N ="
mo mo ho hc

4. Pesepdopaoom n bopom Obino gokaszaHo, YTO aTOM COCTOUT M3 siApa U 3NeKTpoHOoB. [Monoxu-
TeNbHbIN 3apsg M NoYTK BCA Macca aToMa cocpefoToyeHa B sape. Kakumu onbiTamm 1 paccyx-
AEHUAMU MOXHO NOATBEPAUTL YKazaHHOE CBOMCTBO aTtoma? YKaxkuTe nNpaBusibHbIA OTBET.
a) OnbiTbl N0 6oMGapAMpPOBKE TOHKOW antOMUHNEBOW (POSbIN (TOMNLLMHON B HECKOSBKO MUKPOH)

g-4acTuuaMm rnokasanu, YTo MOoYTM BCE a-4acTuubl NPOXOAST CKBO3b OSbry, XOTsl B TaKOM

(bOJ'IbFe coaepxaTtca AECATKN TbiICAY aTOMHbIX «CIToeB».

6) Ecnu Gbl oGpallieHre 3reKTPOHOB Mo opbuTaM B aToMax COMPOBOXAANoChb WUCMyCKaHWEM
3MNEKTPOMAarHMTHbLIX BOSH, TO 3MEKTPOHbI AOMKHbI Bbiny Bbl ynacTb Ha A4po, T. €. aTOMbl He

Ob1nn Bbl YCTONYUBBLIMMN.

B) Ob6paleHne anekTpOHOB BOKPYr s4pa, Kak LeHTpanbHOro Tena, obycrioBneHO Hanuinem
opbuTanbHOM CKOPOCTU, KYNOHOBCKOTO MPUTSDKEHMS K S4PY, UTPaloLLEro ponb LIEHTPOCTpe-

MUTENbHOW CUIbl, U Marow Maccomn 3M1EKTPOHOB.

r) WsanydeHnio aToMOB NpeaLIecTBYOT npouecchl BO30yxaeHusa. Hanbonee yacTto BCcTpeyaeT-
cs1 BO30y)XAeHNe aTOMOB 3MEKTPOHHbLIM yaAapom (HanpuMmep, B rasopaspsigHbix Tpyokax) nnm
COoydapeHnsiMM COCeOHUX aTOMOB M MOSEKYN (Hanpumep, B HUTWU NaMMNOYKN HaKanmBaHus)

3a CHET TenyioBoro ABM>XeHu4.

,D,) CﬂeKprI NCNyCKaHNA pa3peXeHHbIX ra3oB ABJIIAKTCA nuHenvatbiMn. Kaxxgon nuHUK cnek-

En_Ek

Tpa COOTBETCTBYET onpefeneHHad YactoTta: v = h

5. Kakue 4vactuubl nany4yaroTca npu ykKkasaHHOM npouecce pagnoakTuBHOIoO pacna,u,a? (Flpomex(y-

TOYHbIE peakumun He 3anncaHbl)
A A-4
7 A—>7B+X

a) a -4acTvua 1 3neKTpoH 6) (¢ -yactunua B) 2 anekTpoHa r) 9NeKkTpoH

6. Ha puc. cxematnyeckn n3obpaxkeHbl HEKOTOPbIE NMPOLECCHI, KOTOPblE MOTYT MPOUCXOAUTE BHYTPU
aToma BoAopoAda. YkaxuTe, Kakon U3 aneKkTpoHHbIX nepexodos (1 — 5) conpoBoxagaeTcs norno-

LWeHNneEM MEHbLLUEIro KBaHTa 3HEPIrun.

a) 1 6) 2 B) 3 r)4 n)5
7. KT0 13 yyeHbIx BnepBble OTKPbI SBNIEHNE PagnoaKkTUBHOCTMN?
a) . TomcoH 0) 3. Pesepdopa B) A. bekkepernb r) A. DNHWTENH

8. Kakas 3Heprus «Bbifensietca» npu peakumn: ,Li+2H—>2Be+in? Belumcnute u ykaxute npa-

BUMNbHbIA OTBET.

a) 10 MaB 6) 12,5 MaB 8) 15 MaB r) 17,5 MaB n) 20 MaB

9. @a-usnyyeHue — 3To ...
a) noToK sigep renus
0) nOTOK OTpULATENbHBLIX YacTUL,
B) MOTOK HEWTpaIbHbIX YacTuL
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r) cpeau OTBETOB HET MPaBUITLHOIO
10. Hantn anuHy BonHel e bponnsa ons anekTpoHoB, NPOLUEeALINX pa3HOCTb noTeHumnanos 1 B.
a) 12,3 A 6) 145 A B)2,5A r 3,4 A o) 1,3A

BapwmaHT 2

1. Kakoe(-ue) ytBepxaeHue(-s1) BepHo(-bl)?
A: y 130TONOB pasHble Macchbl aTOMHbIX SAep
B: y nsotonos pasHble 3apagpl a4ep
a) Tonbko A 6) Tonsko b B)uA,nb rHM A, Hn b
2. ) -u3nyyeHvie — 3To ...

a) 9neKTPOMarHWTHbIE BOSHbI C AJIMHOM BOMHbI MEHbLUE PEHTFEHOBCKMX
©) noTok sgep aToMOB renust

B) MNOTOK 3NEKTPOHOB

r) MOTOK NPOTOHOB

A) MOTOK HEMTPOHOB

3. Sapo nsoTona %5U , norrowas HeTPOH, UCTbITLIBAET AeneHre Ha asa Gonee nerkux sapa (oc-

140

KOJ'IKa) C uncnyckaHmem apyx HeVITPOHOB. Ecnun ogHUM 13 OCKONKOB sIBNsiETCA A0P0 ue3nd 55CS,

TO APYrov OCKONOK NpeacTasnsieT cobon a4po ...
a) ioZr 6) 'ssBa B) 37Rb r) 35T A) 'sC

4. Kakue yacTvubl U3My4alTCs Mpu yKasaHHOM npouecce pagmoakTusHoro pacnaga? ([pomexy-

TOYHbIE peakummn He yKkasaHbl).
FA—>; 4B+ x
YKaxnte BepHbIA OTBET.

a) anbda-4yactvua n aNeKTPOoH.
0) anbda-4yactuua.
B) [Ba 9neKTpoHa.
r) SMNEeKTPOH.
A) ABe anba-yacTuubl U ANEKTPOH.

5. CornacHo coBpeMeHHbIM NpeacTaBneHnmsam S4po atoMa COCTOUT U3 ...
a) 3NEeKTPOHOB M MPOTOHOB
©) HENTPOHOB M NO3NTPOHOB
B) OAHMX NPOTOHOB
r) MNPOTOHOB U HEUTPOHOB

6. Yemy paBHO YMCIIO NPOTOHOB B AApe? YKaxuTe BepHbIN OTBET.
a) 4ucny anekTpoHoB B obonouke atoma (Z).
6) maccosomy umcny (A).
B) A-Z
N A+Z

7. CKOnbKO MPOTOHOB Y HEMTPOHOB COOEPXKUTCA B AOpe CBMHLA 2§§‘Pb?

a) 82 npoTtoHa, 214 HENTPOHOB
©) 82 npoTtoHa, 132 HenTpoHa
B) 132 npoToHa, 82 HenTpoHa
r) 214 npoToHoB, 82 HENTPOHa
8. Kakyto uenb ctaBun nepepg cobowv bop npu cozgaHumn noctynaTos?
a) cBsA3aTb B €4MHOE LeNoe aMMMpUYeckne 3akoHOMEPHOCTU NIMHERYATbIX CMEKTPOB, SOEPHYHO
Mogenb atoma Pe3epdopaa v KBAaHTOBbIM XapakTep U3rydYeHusl 1 NormnoLeHns ceeTa
0) [pokasaTb OUCKPETHOCTb 3HAYEHWU IHEPTUN aTOMOB
B) [oOKasaTb, YTO He TONbKO POTOHbI, HO M 3MNEKTPOHbLI 1 Niobble Apyrue YacTuubl MaTepum, Ha-

psioy C KOpMycKynsipHbIMKW, 06raAatT BOSIHOBLIMY CBOMCTBaMMU

9. BblMMCRINTL 3HEPTUIO CBA3M SApa antoMUHKSA ﬂAI (6 M>aB) . Pewnte n ykaxxuTte BepHbIN OTBET.

a) 200 MaB 6) 220 M3B B) 240 MaB r) 260 MaB a) 250 MsB
10. Onpedenumb 3Hep2uro ¢homoHa, NpPuU KoOomopoli e20 macca paeHa Macce I10KOsl
3/1eKMpoHa.
a) 9-10% /e 6) 40,5-10™ /i B) 81-10" /frc r) 4,5-10" /e

LLikana u KpuTepun oLueHNBaHUA

- OLleHKa «OTMMYHO» BbICTaBnsieTcs oby4varolemMycs, ecnu npaBunbHO BelinonHeHo 6onee 81%
3aJaHunn;
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- OLEHKa «XOpOLUO» BbICTABMSETCS 0Oy4aloLemMycsi, eCrivu NpaBWUSIbHO BbIMONHEHO OT 71 Ao
80 % 3agaHun;

- OLeHKa «yOOBNEeTBOPUTENbHO» BbICTABNSETCA 0Oy4datoeMycsl, eCriv NpaBuITbHO BbINOSIHEHO
ot 61 go 70% 3apaHui;

- OLeHKa «HeyOoBMNeTBOPUTENBHOY» BbICTaBNsAETCsl 0byvatowemMycsl, eCrnv NpaBUIbHO BbINOJTHE-
Ho MeHee 61% 3agaHui.

UTorosoe TecTupoBaHune no nToram M3yv4eHnA gUCUNNIINHDbI

Mo OKOHYaHUM U3ydeHUst OUCLMNIIMHBI 0ByYaloLmeca NpoxoaaT UTOroBoe TecTupoBaHue. TecTu-
poBaHue ABnseTcst POPMON KOHTPONS, HanpaBneHHOW Ha NPOBEPKY BrageHUsl TEPMUHOMNOrMYECKUM an-
napaToM M KOHKPETHLIMW 3HAHNAMK B 0611acTy UMK,

TecTupoBaHuMe OCyLEeCTBNAETCS N0 BCEM TeMaM U pasgenam OUCLUMMIAMHbBI, BKNoYas TeMbl, BbIHO-
CUMbI€ Ha CaMOCTOATENbHOE N3yYeHue.

HroroBoe TectupoBanue nposoautcs B JMOC ynuBepcutera. [Iponenypa TecTHpOBaHHS OTpaHUICHA BO
BPEMCHHU U MPCATIOJIaracT MakCMMaJIbHOC COCPCAOTOUCHUC O6y‘IaIOH16FOC$1 Ha BBIIIOJITHCHHUHU TECTA.

TecTupoBaHue NPoOBOAUTCS B 3NIEKTPOHHON cpopme. lNMpaBunbHble OTBETLI HA 3agaHust Heobxoau-
MO OTMeuaTb B BblJaHHOM TECTOBOM NUCTE C 3adaHUSIMW.

TecT BkntovaeT B cebs 20 3agaHuii. Bpems, oTBoanMoe Ha BbiNonHeHWe Tecta — 60 MUHYT. B kax-
Obll BAPWAHT TecTa BKIOYalOTCSl BOMPOCHI B CNEeAYHLEM COOTHOLLEHUN: 3aKpbITble (O4MHOYHBIN BbIOOP)
— 25-30%, 3akpbiTble (MHOXECTBEHHLIN BblI6op) — 25-30%, oTkpbIThie — 25-30%, Ha ynopsigoyeHune u co-
otBeTcTBMe — 5-10%.

CTpyKkTypa MTOroBoro Tecra:

3agaHue Ne1 — knHemaTtumka NnocTynaTensHOro ABMKEHNS;

3agaHue Ne2 — knHemaTtuvka BpaLLlaTenbHOro ABUKEHUS;

3agaHue Ne3 — auHamuka;

3agaHue Ne4 — 3akOHbl COXpaHEeHUs;

3agaHue Ne5 — monekynsipHast uauka;

3agaHne Ne6 — TepmoanHammKa;

3agaHune Ne7 — anekTpocTaTuKa;

3agaHne Ne8 — 3akOHbl NOCTOSAHHOIO TOKa;

3agaHue Ne9 — marHutHoe norne;

3agaHue Ne10 — anekTpoMarHuTHast MHOYKUMS;

3apgaHue Ne11 — konebaHus;

3agaHue N2 12 — BosHbI;

3agaHue Ne 13 - reomeTpuyeckasi ONTUKa;

3agaHue Ne14 — nHtepdepeHUns cBeTa;

3agaHue Ne 15 — gudbpakuus ceeTa;

3agaHune Ne 16 — nonsipusaums cBeTa;

3agaHue Ne17 — B3anMmogeincTBme cBeTa C BEeLEeCTBOM;

3agaHue Ne 18 — Tennosoe usnyyeHue Tern,

3agaHne Ne 19 — atomHasa duauka;

3agaHne Ne 20 — aoepHas duauka.

I'Ipumeprle BOMNpPOCHbI K N TOroBoMy TeCTUpoBaHMUO No aAucuuniinHe

1. AsTomoOuUnbL Maccon 3200 ke 3a 15 ¢ OT Hauyana ABWXeHUs passun ckopoctb 9 m/c. Cuna, co-
obLatoLlas yckopeHue aBToMoourio, paBHa ...

a) 2000 H 6) 1320 H B) 960 H r) 1920 H + n) 1780 H

2. W3 pyxbs Maccolt 5 ke BbineTaeT nynsi maccoit 5 - 10° ke co ckopocTbto 600 m/c. CkopocTb OT-
Oa4u pyXbsl paBHa ...

a) 0,8 mlc 6) 0,6 m/c + B) 1,2 mlc r) 3,0 mic n) 0,4 mlc

3. 3aBucumocTtb npoekuun cunbl Fs oT nytn S gaHa Ha rpadmke. PaboTta Ha nepBbix YeTbipex MeT-
pax nyTu paBHa ...

Fs.H A a)8 Ix+
6) 16 Ox
4R B) 18 [
::I N > r) 4 Ox
0 4 S, m
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n) 20 Ox

4. Teno cockanb3blBaeT MO HAaKMOHHOW MIIOCKOCTU BbICOTOM h (CM. puCyHOK). B HWXHEN Touke ero
CKOPOCTb CTAHOBUTCS PaBHOM 2 mM/c. Teno COCKOMb3HYMO C BbICOTHI ... CuntaTh g = 10 m/c’.
lMpuMeHWTE 3aKOH COXpaHEeHUs SHepru.

a)0,1m
h 6) 0,24 m
B) 0,2 m +
r)0,3m
a) 0,25 m

5. [pu Temnepatype 27°C naBneHue rasa B 6annoHe 2 - 10° Ma. JaBneHve Oyaget paBHO 3 - 10° Ma

npv Temneparype ...
a)210K 6) 450 K + B) 520 K r) 150 K a) 135 K
6. [pun yBennyeHnn nnowagn NOBEPXHOCTW rnvuepuHa Ha 50 oM’ coBeplueHa pabota 2,95 - 10°
* K. KoadhduumneHT noBEpXHOCTHOrO HaTSXKEHUS rMULEPUHA PaBEH ...
a) 6-10°H /u
6) 4,2-102H / u
B) 9,0-10 " H/ m
r) 11.8-102H/m
n) 59-102H/m +

7. Tpaduk npouecca, B KOTOPOM BCe COOBLLUEHHOE rasy KONMMYecTBO TenfoTbl NpeBpallaeTcs BO

BHYTPEHHIOIO SHEPIui0, N306PaXKeH Ha PUCYHKE ...

P A Voa P a Voa P a

v
v

0 T o T o vV 0 To \Y
a) 6) B) r) )

v

8. T[lepBoe Hayano TepMoAVHaMWKN ANS N30TEPMUYECKOro NpoLecca umeeT BuUS ...
a) AQ=AU +A
6) AQ=AU
B) AQ=A +
r AU =-A
A) AQ=0
9. HarpeBaTenb TennoBoW MaluHbl, paboTatowen no uukny KapHo, umeeT TemnepaTypy
t; =197°C. Ecnn % TennoTbl, MOMy4EHHOW OT HarpeBaTerns, ra3 OTAAeT XONOAWUNBbHUKY, TO TEM-
nepaTypa xonoaunbHuka t, paBHa ...
a) 100°C 6) 80°C B) 110°C r) 79,5°C n) 43°C
10. Ecnu B ngeanbHOM konebatenbHOM KOHTYpe K KOHAEHCATopy MOAKMIOYUTb MapanfenbHO KOH-
AeHcaTop TaKoM e eMKOCTU, TO COBCTBEHHasi YacToTa KonebaHui B KOHTYpeE ...
a) yBenuunTcd B 2 pasa
6) yBenuuutcs B V2 pa3
B) He U3MeHuTCH
r) ymeHbWwNTCH B \2 pas +
4) YyMeHbLUuTCA B 2 pasa
11. N3 npMBeaeHHbIX 3aBMCUMOCTEN paBHOMEpPHOe BpalyatenbHoe ABMKEHUE ONUCHLIBaET ...

a) ¢p=2t>+3,  ¢,=3

6) @=5t-02t>, »=3-0,2t
B) ¢=3 w=5t

N e=5, o=3+

A) ¢=3 ©=0
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12. Moes3n maccomn 4,9-10° k2 nocne npekpaLleHna Tarm napoBosa Nog AeNCTBUMEM CUIbl TPEHUS
9,8-10" H ocTaHaBnuBaeTCs yepes 0aHy MUHYTY. [loes wen co CKOPOCTbIO PaBHOM ...

a) 10 m/c 6) 11 mlc B) 12 mic + r) 13 mic n) 4,5 mlc

13. Ynpyrun wap maccomn 5.10 ke KaTUTCS CO CKOpOCTbIo 20 M/c, yaapsieTcst HopManbHo 06 ynpyryto
CTEHKY M OTCKakmBaeT OT Hee 6e3 noTepu ckopocTu. MIMnynbc, NONyyYeHHbIN CTEHKOW 3a BpeMs
yaapa, paBeH ...

a) OKZ'M
C
6) 4K2‘M
C
) ZKZ'M +
C
205X
C
n) 0,4K2‘M

C
14. 3a oanH uukn npousBeneHa pabota 4 K[k n xonoaunbHUKY nepepaHo aHeprumn 16 kDx. KL
naeanbHOW TeNMOBOW MaLUMHbI PABEH ...

a) 16 % 6) 20 % + B) 25 % r) 40 % n) 75 %
15. dopmyna, BbipaxatoLias PU3NYECKNA CMbICIT HAMPSPKEHHOCTU 3NIEKTPUYECKOro Nnons B LaHHOW
TOYKe, ...
a) E=—gradgp
6) E=k—2
e-r
B) E = i +
qnp
r E= _Q 5
47 jer
Ap
A) E=-——
) AX
16. Ecnu gnuHy mateMaTU4ecKoro MasTHUKa YMeHbLUNTL B 4 pasa, TO ero nepuog konebaHunm ...
a) He usmeHuTcs
6) ymeHbluMTCA B 2 pasa +
B) yBenuuuTCcH B 2 pa3a
r) ymeHblunTCH B 4 pasa
4) ysenuuutcd B 4 pasa

17. AnunHa BonHbl Ae bponna ang wapuka maccon B 1 2, ABUXKYLLErocs co ckopocTbio 1 cm/c, paBHa

A)

6,610 cm +
7,3-10 5
1,5-10 P cn
141-10 B en
12,2-10 %% cu

18. Mpupoda cun, oTKNOHALWMX a-4acTulbl OT NPAMONIMHENHON TpaekTopun B onbiTax Pesepdop-

aa, ...

rpaBunTaloHHasA
AneKTpomMarHmTHasa +
A0epHasa

rpaBuTaunoHHada n agepHasa
A0epHada 1 ANiekKTpoMarHnuTHaqa

19. CkopocTb Anddy3nn B 3aBUCMMOCTU OT arperaTHoro COCTOSIHUA MpW NOCTOSIHHOM TeMnepartype

MakcvMarsibHa B rasax +

MakcrMasibHa B KMOKOCTAX

MakcvMasibHa B TBEpAbIX Tenax

HeusMeHHa Npu Nepexonie M3 O4HOro arperaTHOro COCTOSIHUS B Apyroe
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20. Ecnu amnnutyga konebaHuii NpyXMHHOrO MasTHMKa YMEHbLUMTCS B 4 pasa, TO ero nofHas aHep-
ms ...
a) yMmeHbLnTCA B 16 pas +
0) yMeHblNTCA B 2 pas3a
B) yMeHbLIMTCH B 4 pa3a
r) He N3MeHUTCs

LUKANA N KPUTEPUM OLIEHUBAHUA

OTBEeTOB Ha TeCTOBbI€ BONPOCbLI TeCTUpOoBaHUA NO ntToram oCBoeHnA gUNCUUNJINHbI

- OLleHKa «OTNMYHO» BbICTaBnseTcsa obyvatowemycs, ecnv nonyveHo 6onee 81 % npaBunbHbIX OTBETOB.
- OLEHKa «XOpoLLOo» - nonyyeHo oT 71 go 80% npaBunbHbIX OTBETOB.

- OLEHKa «YL4OBMEeTBOPUTENBHO» - NnonyyeHo ot 61 4o 70% npaBunbHbIX OTBETOB.

- OLlEHKa «HEeyaoBnNeTBOPUTENbHOY» - NoNnydYeHo MmeHee 61% npaBunbHbIX
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