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1. OCHOBAHUSA ONA BBEAEHUA YYEBHOW OUCLIUMIUHBI, EE CTATYC

1.1 OcHoBaHuA ANA BBeAEHUA OUCLUNSINHBLI B Y4eOHbIN NnaH:

- ®epepanbHbll  rOCYAApPCTBEHHbIN ObpasoBaTenbHbIM  CTaHAApT BbiCWero obpa3oBaHua —
GakanaBpvaT Mo HanpaerneHuto nogrotoekn 21.03.02 3emMneycTpoOMCTBO U KagacTpbl, YTBEPXKAEHHbLIN
npukasom MuHUCTepCcTBa Hayku 1 Bbicllero obpasoBanus ot 12 aerycta 2020 r. Ne 978;

- OCHOBHasa npodeccrmoHanbHas obpasoBaTenbHas nporpamMmma noarotoBku 6Gakanaspa, nNo
HanpasneHuto 21.03.02 3emneycTponcTBo N KagacTpbl, HaNnpPaBneHHOCTb (Npodunb) - 3eMneycTporUCTBO U
KagacTpebl.

1.2 Craryc gucuunnuHbl ®usuka B y4eOHOM nraHe:
- OTHOCUTCS K 0BasaTenbHom Yactu 6noka 1 «ducumnnudel (mogynu)» OMMOTr.
- IBNSETCA AUCUMUMITMHON 00a3aTenbHON ANS U3ydeHus.
1.3 B pabouyto nporpaMmy AUCLUNIMHBI B YCTAHOBMEHHOM MOPSAKE MOTYT BblTb BHECEHbI UIBMEHEHUS U
OOMOJSIHEHMS, OCYLLECTBNAEMble B pamMKax M1aHOBOrO €XErogHoro M CUTYaTUBHOIO COBEPLUEHCTBOBaHUS,
KOTOpble OTpaxatoTcsi B N.9 pabo4yern nporpammbl.

2. ULENEBAA HAMPABJIEHHOCTb U NNAHUPYEMBbIE PE3YNIbTATblI OBYYEHUA MO OUCUUNIUHE.
JIOTMYECKUE U COOEPXATEJNIbHO-METOONYECKME BSAUMOCBA3U ANCLUMITUHbI
Cc Apyrumum auCUUMIMHAMU U TNMPAKTUKAMU B COCTABE OINon

2.1 Tlpouecc M3y4YeHUss QUCLMNIMHBI B LIENIOM HanpaBsfeH Ha NOAroTOBKY 06yYaloLerocsi K peLleHuto
3ajay  npodeccroHanbHOM  OeATEeNbHOCTM  CNeaylwux  TUNOB:  TEXHOMOrMYECKUA,  MPOEKTHbIN,
npenycMoTpeHHbIX  cbegepanbHbiM - rOCYOApCTBEHHBIM — OBpas3oBaTeNlbHbIM — CTAHOAPTOM  BbICLLETO
obpasoBaHus (PrOC BO) no HanpaBneHuo nogrotoBku, a Takke OOl BO yHuBepcuteTa, B pamkax
KOTOpOW npenogaéTca AaHHas UCUUNIIMHA.

Uenb, AaucumnnuHbl: d)OpMI/IpOBaTb LuernoctTHoe npeacrtaesnieHne o (*)M3I/I‘-I€CKI/IX 3aKoHax

OKpyXawlLlero mmpa B x eanHCTBe 1 B3aMMOCBA3U, BOOPYXUTb GaKaﬂaBpOB HeoOXOAMMbIMY 3HAHUAMM ANs
pelweHna Hay4HO-TeXHUYEeCKUX 3agay B TeopeTUYeCKnX U NpuKnagHbiX acnekrax.

2.2 MepeyeHb KOMMNETEHUMIA C yKazaHUeM 3TanoB ux POopMMpOBaHUA B pe3ynbTaTte OCBOEHUS
y4yebHOM AUCLMNIIUHDI:

B pes3ynbTate oCBOEHUA OANCLUUNITUNHDI 06yqarou.u4|7|c;| pornxeH obnagaTb cneaywwmMm KoMmneTeHunamum:

KomneTteHuun, .
Koo n KoMnoHeHTbI KoMneTeHuun,
B chopMMpoBaHUU KOTOPbIX o
3a/1eHCTBOBAHA HaMMeHoBaHue dopMupyeMble B paMkax faHHOW OUCLUMNINHDI
MHAMKaTopa (kak oxxugaembln pesynbTaT ee OCBOEHNUS)
OUCLMNIIMHA -
AOCTIOKEHNN 3HaTb U MeTb genatb BNageTb HaBblKaMu
kog HavMeHoBaHune KOMMeTeHLun ymere A A
NoHMMaTb (oenctBoBaTb) (MMeTb HaBbIKN)
1 2 3 4
O6wenpodeccnoHanbHblie KOMNeTeHUUn
Orl1K-1 | CnocobeH pewatb | OMNK 1.2 | 3HaeT onuckLIBaTb N | NpUMeHeHus
3agaum MpumeHsieT OCHOBHbIE 00 BACHATD MaTeMaTU4eCcKnx
npodeccuoHanbHON | eCTEeCTBEHHO- MatemaTudeck | pusndeckmne MeToa40B ans
OesTenbHoCTH Hay4Hble ve MeToabl, | ABNeHus C | peweHns 3aga4y Mo
NPpUMeHsIs  MeTodbl | 3HaHWSA B | KOTOpbIE NMOMOLLbIO dbusnke
MoOenupoBaHus, npodeccuoHan | NpMMeHsITCA MaTeMaTU4eCcKnx
MaTeMaTn4eckoro bHOW AN pelleHus | MeToaoB
aHanuaa, OeaTensHoCTH 3agav no | pelwleHus 3agad
€CTEeCTBEHHOHaY4HbI usmke
e "
O6LLEVHXEHEPHbIE
3HaHusA




2.2.1. OnucaHue nokasarenemn, KpMTep1MeB U LLUKaN OLeHUBaHUA KOMNeTeHUMN No AUCUUninHe

YPpOBHM CHOPMUPOBAHHOCTM KOMMETEHLINMN

KOMNeTeHUnA He

MUHUManbHbIN cpeaHuin BbICOKNN
cdopmumpoBaHa
OueHkn chopMrMpOBaAHHOCTM KOMNETEHLIMNA
2 3 4 5
OueHka OueHka OueHka «xopouwio» OueHka «omu4YHoO»
«HeydoerniemeopumeribH | «ydoenemeopumerib
o» HO»
Kon lNokasatenb _ XapakTtepuctuka chopMMpPOBaAHHOCTU KOMMETEHLUMMN ®opmbl 1
NHpeke u HanKaTopa WHaukaTop OUEHMBAHUA — | KomneTeHUMs B MNOJTHOM CdopmMumpoBaHHOCTb CdopmrpoBaHHOCTb CdopmMumpoBaHHOCTb CcpeAcTea
Ha3BaHWe [OCTUXKEHMIA KOMI‘I:‘II'eHLI,VI ;;2:1;1;. mfn%?orfmicgogr:Hpmo;aHa. cKoOo’\igeeiﬁ:W KOMMNETEHLMM B LIENTIOM KOMMNeTeHuumn Q)J;;;Egggm
KOMNETEHLMN | KOMMeTeHLM ) , yet COOTBETCTBYET NOMHOCTLIO
" " HaBbIKn YMEHUW 1N HaBbIKOB MUHUMaIbHbIM TpeboBaHuAM. COOTBETCTBYET A 5
(Bnapexus) HeJoCTaTo4vyHO Ans TpeboBaHUsIM. Mmetowmxes 3HaHun, TpeboBaHusAM. KoMneTeHumm
peLleHns NpakTU4ecKnx MmetoLmxcsa 3HaHun, YMEHUIN, HaBbIKOB U MmetoLmxcsa 3HaHun,
(npodeccunoHanbHbIX) YMEHUIA, HaBbIKOB B MOTMBaLMU B LLENOM YMEHUIA, HAaBbIKOB U
3agay LenomM AoCcTaTovyHo [OCTaToO4HO AN MOTMBALMN B MOSTHON
ONs peLueHnst peLleHns CTaHa4apTHbBIX | Mepe A0CTaTOYHO AnS
NpaKTU4EeCKNX NPaKTUYECKNX peLLEHUSI CMOXHBbIX
(npobeccunonanbHbIX) | (NpodeccnoHanbHbIX) NpaKTU4YecKnx
3agav 3ajav (npodbeccrnoHanbHbIX)
3agad
Kputepum oueHnBaHus
o o= MonHoTa 3HaTb He 3HaeT ocHoBHble | [loBepxHOCTHO 3HaeT | CBobogHoO B cosepweHcTBe 3HaeT
. 2 43 3HaHWU OCHOBHbIE maTtemMaTnyeckue OCHOBHblE OpuEHTUpYyeTCSA OCHOBHbIE BhinonHenme n
s EE 2 % 5 MaTeMaTUyecku | MeToabl, KOTOpble | MaTemaTudeckme OCHOBHbIX MaTeMaTuyeckue cnava
o1 § § & 3 T 5 e MeToabl, | NPUMEHSITCS ans | metogabl, KOTOpble | MaTemMaTU4ecKnx MeToAbl, KOTOPbIE | WHavBUAYanbHO
§5g o X Q 5 KoTOpble pelweHns  3aga4y  no | NPUMEHSsTCA ansa | metogax, KOTOpble | MPUMEHSIOTCS ans ro 3apjaHmsl,
a8 = 53 I NPUMEHSIOTCSA dpusnke peweHns 3agady no | NpUMeHstTCA Ons | peweHnss 3agad  no KOHTPOJIbHON
T % 3 £d e ana  pelueHus usmke peweHns 3agad  no | pusmke paBoTbI.
25098« 8z 3agay no cbusnke Tecuposative,
Qs = 6 = S 5 = buamke KOHCIEKT,
5 IIS VD o F A Yy A Cnab Caob B KOHCNeKT-cxema,
YL EE: £ 9 annuve MeTb € ymMeeT onuceiBaTb U nabo ymeeTt BobogHO ymeeTt COBEPLIEHCTBE | 41 opranpuas
8 SESZ &3 yMeHUiA onucbiBaTb U | OOBACHATL (U3MYECKME | ONMCbIBATb n | onucbiBaTtb M | ymeetr onucelBaTb MU Gecena,
e o273 0 _g 06 BbACHATD ABNEHNS C MOMOLLbI | 0BBbACHATL 06 BbACHATD 06 BbACHATD o6obLatoLast
8 8 & o Q 59 usuyeckme MaTemaTU4ecKnx dusnyeckne ABneHus | pusnyeckme aBrneHns ¢ | puanyeckue aBneHus ¢ Tabnuua,
o g_ % g % C c ABNeHnsa C | MeTodoB peLleHnst 3agad | C MOMOLLBbIO | MOMOLL IO NMomMoLLbio TeopeTudeckne
=83 - a Nz MOMOLLIbIO mMaTeMaTU4ecKmx mMaTeMaTU4YeCcKnx MaTeMaTU4eCcKnx BOMpOCHI
o2 c § N s mMaTemaTnyecku METOAOB  PEeLIeHVs | MeToaoB peleHnst | MeToaoB peLueHus SKgf‘OM:::;:;:H
8 5 T X MeToa0B 3agav 3agay 3agay
™

peweHnda 3agad




Hannune
HaBbIKOB
(BnageHue
onbITOM)

BrnapgeTtb
HaBblkaMu
NpUMeHeHns
MaTemMaTu4eckun
X MeTodoB Ans
pelleHns 3agay

He BnageeTr HaBsblkamu | Cna6o Bnageet | CBoboaHo Bnageet | B coBeplleHcTBe
npUMeHeHus HaBblKamut HaBbIkaMy MpPUMeHeHUs | BnageeT HaBbIKaMu
MaTeMaTUYeCcKnx npUMeHeHNs MaTeMaTUYeCcKnx npUMeHeHus

METOOB AN pelleHus | MaTeMaTUYecKux METOZ0B [ANA pelleHUs | maTemaTUyeckmx
3agay no usuke MeToaoB ansa | 3agad no gusmke METOAOB AN peLueHust

peleHns 3agady no

no dusuke

dunsmke

3agay no cuauke

2.2.2. OnucaHue nokasaTenen, KpUTep1eB U WKan oueHUBaHUA KOMNEeTEeHUUI No QUCLUMNINHe

YPpoBHU cHOPMUPOBAHHOCTU KOMMNETEHLINN

KOMNeTeHUnA He

MUHUManNbHbLIV cpeaHun BbICOKUN
ccpopmmpoBaHa
OueHKkM cchopMMPOBaHHOCTM KOMMNETEHLNI
He 3ayteHo 3a4teHo

XapakTepuctvika chOpMMPOBAHHOCTY KOMNETEHLIMM

MokasaTens KomneTeHumMs B NOSHOM 1. CchopMMpPOBaAHHOCTL KOMMETEHLMU cootseTCTBYeT 3 ®opmbi 1
MHaeke u Koa OLIEHNBAHNS — mMepe He Cd)OpMMpOPaHa. MUHMMAaIbHbIM TpeboBaHMAM. VIMEIOLLMXCA 3HAHWIA, YMEHUIA, cpeacTea
HasBaHme VIHJJVIKaTOPé} NHovkaTtopbl 3HaHMS, yMeHNs, |/|MeIOL1J,MXC$| 3HaHWN, HaBbIKOB B LIeNIOM JOCTaTOYHO 415 peLleHUst NpakTU4eCcKmnx KOHTpONA
KOMMETEHLMN AOCTWXEHUN | KOMNeTeHUUn HaBBIK YMEHUI 1N HaBbIKOB (npodheccunoHanbHbIX) 3agau. ¢opmupoBaHm
KoMneTeHumnn (BnapeHms) HeJoCTaToOYHO Ans 2. CchopMUPOBaAHHOCTb KOMNETEHLUN B LIESIOM COOTBETCTBYET A 5
peLLeHNs NPakTU4eCcKnx TpeboBaHusiM. VIMeloLwmnxcs 3HaHi, yMEeHWI, HaBbIKOB U KoMneTeHunn
(npodeccunoHanbHbIX) MOTMBaLMU B LLeSTOM JOCTATOYHO ANS PeLleHNss CTaH4apTHbIX
3apad npakTuyeckmx (npodeccuoHarnbHbIX) 3a4au.
3. ChopmMUpoBaHHOCTb KOMNETEHLIMU MOJTHOCTBIO COOTBETCTBYET
TpeboBaHusAM. VIMeloWnNXCa 3HaHUA, YMEHWIN, HABbLIKOB U
MOTUBALMU B NONHOW Mepe OOCTAaTOYHO ANS PeLLeHNsi COXHbIX
npakTnyeckunx (npodeccrnoHanbHbIX) 3agay.
Kputepum oueHmBaHus
6 B MonHoTa 3HaTb OCHOBHble | He 3HaeT OCHOBHble | 3HAeT  OCHOBHble  MaTtemaTuyeckue  MeTodbl,  KOTOPbl€ | BuinonHenve n
PR % § 3HaHUN mMaTemaTnyeckune MaTemaTuyeckMe MeToAbl, | NPUMEHSIITCA ANA peLleHns 3aaad no gusuke cpava
SR TOos g @ 8 MeToAbl, KOTOpble | KOTOpble MPUMEHSTCA ANS WHOMBUAYanNBHO
ER= 5529 Qoo NPUMEHSAITCA AN | pelleHns 3agay no duanke ro 3agaHns,
gez2 £ 585 pelweHuss  3agad KOHTPOIbHOM
pi2fors oel o dueyne Tecmpeane
Q8= 5S35 3 35 3 Hannuue YMeTb onucbiBaTb | He ymeeT onucbiBaTb U | YMEET onucbiBaTb U OOBACHATb U3UYECKME SIBNEHUS C KOH‘;neKT ’
8 -g- g g § % % 3 g E yMeHun " OOBACHATE | OOBACHATD dunsnyeckme | MOMOLLbIO MaTeMaTUYECKUX METOOO0B peLleHns 3agay KOcheKT_CXéMa,
15 %E § S o X gi < husnyeckme ABMEHUA  C  MOMOLLBIO bpoHTanbHas
s gg 3 3 Ex8 ABNEHUA C | MaTemaTUyecknx MeToaoB Gecesa,
% & T -0 5 3 ~ T8 NMOMOLLbIO pelleHus 3agav oGobLuatoLas
odas g o9 c 8 MaTeMaTUYeCKnX Tabnuua,
@ =z ° METOO0B peLleHns Teopetnieckne
o = BOMpPOCHI

3agay




Hannune
HaBbIKOB
(BnageHue
OnbITOM)

BrnapgeTtb
HaBblkaMu
NpUMeHeHUs
MaTemMaTU4eCKnx
METOAO0B ana
pelweHns  3agad
no usuke

He Bnageer npumeHeHus
mMaTtemMaTU4yecknx MeTOAOoB
ONS  peleHus 3agad  no
usmke

BrnageeT npMmMeHeHuUs mMateMaTU4ecknx MeTodoB ANs peLleHust
3aja4 no guaunke

3K3aMeHaLOHH
oro 3agaHus




2.3 Jlornyeckue u cogepxarenbHble B3aUMOCBSA3U AUCLMMIIUHBI C APYTUMU AUCLUNIIMHAMU U
npakTukamu B coctase OIMOIM

OvicumnnvHbl, NPakTUKK*, HA KOTOPbIE ONMPAaeTCs

N WHaeke n
cogepXaHme JaHHOW ONCUMNITNHBI A
= HavMeHoBaHue WHpekc n HanveHoBaHme
MepeyeHb TpeboBaHui,

CEbOPMMPOBAHHbIX B XORE OVCUWNITUH, NPaKTUK, OVICUMNIIWH, MPaKTUK, C

ONS KOTOpbIX KOTOpPbIMM JaHHas AUCUMUNIMHA
WHpeke n N3y4YeHns NpefLlecTBYHOLLMX y
HaUMEHOBAHME (B MOTANLHOCTM <3HATb W copepxaHue gaHHON OCBavBaeTCsi NapannenbHo B

ONCUMNINHBI XO[le 0OOQHOro cemecTpa

NOHMMAaTb», «KyMeTb enaTtb»,

BbICTYNaeT OCHOBOW
«BnageTb HaBblKaMmy)

B51.0.02 Uctopusa (nctopus
Poccun, BceobLas ncropus)
B51.0.03 NHoCTpaHHbIN A3bIK
B51.0.04 BesonacHocTb
XKN3HeOesTeNnbHOCTH
B51.0.05 HdopmaLMOHHbIE
TEXHOMNOrMM

B51.0.07 Bbicwasa maTtemaTumka
B51.0.10 NHxeHepHoe
obycTponcTBo TeppuTopUn
B51.0.13 OcHoBbil

OcCHOBHble husnveckne SBneHus obcnepoBaHuii 3emernb
N OCHOBHbIE 3aKOHbI (PU3NKN; 51.0.10 B51.0.15 OcHoBbil
OCHOBHble hnsnyeckmne o npupoaonofbL30BaHusA And
dunsnka NHxxeHepHoe .
. BENNYUHBI 1 r3n4eckme _ 3eMJleycTponcTBa
(LWKOMNbHBIN 00YyCTPONCTBO
KOHCTaHThbI, X onpegeneHue, B1.0.20 leopesus
Kypc) TeppuTopUn

CMbICI, CocoObl U egUHULLbI B51.0.32 3nekTuBHLIE KypChl NO
N3MepeHNs; U3NYECKON KyrnbType 1 CnopTy
B51.B.02 Pycckuin a3bik 1
nenosoe o0LeHne
B51.B.05 OcHoBbI NPOEKTHOTO
yrnpaeneHus
B1.B.07 MNcuxonorusa
B51.B.0B.01.01 VcTtopus
3eMrieycTponcTea 1 kagactpa
B51.B.0B.01.02 VcTtopus
3eMerbHbIX OTHOLUEHWUN
B52.0.01.01(Y)
TexHomnornyeckas npaktuka
(reogesuns)

* - [na HeKoTOpbiIX AUCLUMMIIMH NepBOro roga oOy4YeHus uenecoobpas3Ho ykasaTb Ha B3aMMOCBS3b C
npeALecTBYOLENn NOArOTOBKOM 00yYatoLNXCsi B CTapLUEN LKone

2.5 ®opmMbl MeTOAUYECKUX B3auMOCBS3eW AUCLUNMAMHBLI C APYrMMM AUCUUNIIMHAMU U
npakTukamm B coctaBe OIMOI

B pamkax meTogu4deckor paboTbl MpMMeEHA0TCA crieayowme opMbl METOONYECKUX B3aUMOCBSA3EN:

—Y4éT cofepXaHusa npeallecTBYOWNX AUCUMNAMH npu  dopMuUpoBaHuMn paboyelrt nporpamMmmbl
nocrnenywoLen oUCUUMNANHBI,

—cornacoBaHue pabouer nporpaMmmbl NPeLWECTBYOLLEN AUCLMNIUHBI BEAYLIUMM npenofasaTenem
nocneayLwen ANCUNMIIHBLI;

—COBMECTHOe 0O0cCyxaeHne BegyLMMu npenofaBaTenaMy nNpeawecTByOWENn 1M nocneayowen
ONCLMNIWH pe3ynbTaToB BXOAHOMO TECTUPOBAHNS NO nocregyLlen UCUUNInNHE,;

—y4acTue BeayLLlero npenogasarens nocnenyoLwen ANCunnnunHel B npoueaype npuéma sk3ameHa no
npeablayLuen.

2.6 CoumnanbHo-BOCNUTaTENIbHLIN KOMMNOHEHT AUCLUNIUHBI

B ycnoBusix cosgaHHON BY30M COLMOKYNbTYPHOW cpefbl B pe3ynbTaTe U3y4YeHusi OUCLUMMMHBI
hopMMpPYIOTCA MUPOBO33PEHME U LIEHHOCTHbIE OPWEHTALMUM OOY4YaloLUXCH; MHTENNeKTyanbHble YMeHUs,
Hay4yHOE MbILLSIEHNE; CNOCOBHOCTL MCNOMNb30BaTh NOMYyYEHHbIE paHee 3HaHUS, YMEHMUs!, HaBblku1, pasBuUTUE
TBOPYECKMX Hayarn.




BocnuTtatenbHble 3agaun peanu3yloTca B npouecce obueHus npenogasaTens ¢ obyyalwmumnucs, B
NCNONb30BaHUN aKTUBHbIX METOAOB 00y4eHMs1, NobyxaatoLwmx obyyarLWmxcs nNposiBUTL cebs1 B COBMECTHOMN
OEeATENbHOCTW, MNPUHATL OLEHOYHOoe peweHve. KonmnekTvBHble Buabl OEATENbHOCTM CNOCOOCTBYIOT
nNprMobpeTeHnio HaBbIKOB paboTbl B KOMMEKTMBE, YMEHWs ynpasrieHus konnektnsom. CamocTosTenbHas
pabota cnoco6cTByeT BblpaboTke y oOy4yarolMxcs CNOCOOGHOCTUM MPUHMMATb PELIeHNE U  HaBbIKOB
CaMOKOHTPONS.

Uepes cBasb ¢ HWPO, ocywectensemon BO BHeyyebHOE BpeMsi, COLManbHO-BOCNUTATENbHbIN
KOMMOHEHT OPUEHTMPOBAH Ha:

1) apantaumio ©n BCcTpauBaHuMe oby4vawolwmxca B 0OLWEecTBeHHY0 Xu3Hb BYB3a, ykpenneHue
MEXIMNYHOCTHbIX CBA3EN U YBEPEHHOCTM B NPaBUibHOCTU BbiBpaHHON npodeccuu;

2) npoBedeHWEe CUCTEMATMYECKOW W  LieneHanpaBneHHoW npodopueHTauuoHHon paboThl,
hopMMpOBaHME TBOPHECKOrO, CO3HATENbHOMO OTHOLLEHWS K TPYAY;

3) dopmmpoBaHMe O6LLEKYNBTYPHBIX KOMNETEHUUNA, YKPENfieHne JIMYHbIX U FPYNMoOBbIX LEHHOCTEN,
06LLEeCTBEHHbIX LLEHHOCTEWN, LIEHHOCTW HEMPEPbLIBHOrO 00pa3oBaHus;

4) rpaxxgaHCKO-NpaBoOBOE BOCMMTAHWE JINYHOCTY;

5) natpmoTnyeckoe BocnmTaHve oby4yarowmxcs, PopMUpoBaHue mogeny npodeccroHanbHOM aTUKN,
KynbTypbl 3KOHOMWYECKOTO MbILLSIEHMS, AEMOBOro 06LLEHUS.

Ob6beanHeHne anemeHTOB o06Opa3oBaTeNbHOM WM BOCMMTATENbHOW COCTaBMSIOWEN OUCUUNIIMHBI
dusmka cnocobeTByEeT (HOPMUPOBAHMID OOLLEKYNbTYPHBIX KOMMETEHUUN BbIMYCKHUMKOB,  KOMMETEHLUN
coumanbHOro B3aMMOLEWNCTBUA, CaMOOpraHuM3auum u camoynpaBfeHusi, CUCTEMHO-OEATENbHOCTHOMO
XapakTepa, co3gaeT ycrnoBusl, Heobxoaumble AN BCECTOPOHHETO Pas3BUTUS JINHYHOCTMW.

2.7. CooTtBeTcTBUE ChOPMYNUPOBaAHHbIX B NpoceccuoHanbHoM o6pa3oBaTenbHON
nporpamMmmMe niaHUpyeMbIX pe3yribTaTOB €e OCBOEHUsA NpodeccrMoHarbHbIM CTaHaapTam

B cooTBeTCTBMM C peanusalmen oCHOBHbIX TpeboBaHui 3akoHoaaTenscTea PP B obnactu BHeapeHust
npodeccuoHarnbHbIX CTaHAApPTOB, B YHUBEPCUTETE MAET paboTa Mo akTyanu3aumm OCHOBHbIX
obpa3zoBaTerbHbIX NPorpamMm ¢ y4eTOM NPUHUMAaEMbIX NPOMECCMOHarbHbLIX CTaH4APTOB MO HanpaBfeHNUo
ycTaHoBneHus cootBeTcTBMA ®IOC, ONMOIT N IMNMC u conpsxxeHns Ux pasgenos, a Takke Mo akTyanusawum
ONOI B cooTBeTCcTBUN C TPEOGOBaAHMAMM pbiHKA TpyAa. CooTHECEHME KOMNETEHLUA TPYA0BbIM YHKUUAM
MNMC npegctaeneHsl B pasgene 9 OMOr



3. CTPYKTYPA U TPYAOEMKOCTb YYEEHON ONCLIUMIIUHBI

OucumnnuHa ndydaetcs B 1 1 2 cemecTtpe 1 kypca o4Hon popmbl 00y4eHus, B 1,2 cemecTpe 1 kypca

n 3 cemecTpe 2 Kypca 3ao4Hon hopmbl 00y4eHUs

MpopomkntensHocTb 1 cemecTtpa 13 5/6 Hepenb;
MpopomkntensHocTb 2 cemecTtpa 20 3/6 Hepenb.
O6Lwaa TpyooeMKoCTb AUCLMNITMHBI COCTaBNAET 6 3a4eTHbIX eauHulbl, 216 yacos.

Bupg yyebHom paboThl

TpynoeMkocTb, 4ac

ceMecTp, Kypc*

OYHad ¢popmMma

3a04Has opma

Kypc/c | kypc/ce
Ne cem.-1 Ne cem.-2 Kyp1c//;:eM em M
-1/2 -2/1
1. AyAUTOpPHbIe 3aHATUA, BCEro 42 36 4 8 8
- Nekuun 18 12 2 4 4
- MpakTnyeckue 3aHsaTMA (BKNOYas CEMUHapPbI) 6 6 - -
- JlabopaTtopHble 3aHATUSA 18 18 2 4 4
2. BHeayauTOpHasa akageMuyeckas paboTa 66 36 32 91 60
obyuyarLmxces
2.1 PuKcMpoBaHHbIe BVI,qb-I BHeayAUTOPHbIX 8 8 6 20 20
caMocTosiTeNbHbIX pPaGoT:
BbinonHeHne u cgava/3awmra ) ) )
MHAMBUAYaNbHOro/rpynnoBoro 3agaHvs B Buage*
- MHOMBMAYarnbHOE 3adaHue 8 8 - -
-KOHTPOJTIbHOW pPaboThbI - - 6 20 20
2.2 CamocTosTenbHOe U3y4yeHue TeM/BonpocoB 20 10 18 60 30
nporpamMmbl
2.3 CamonoarotoBKa K ayAUTOPHbLIM 3aHATUAM 20 10 2 5 5
2.4 CamonoparoTtoBKa K y4acTUIO U yyacTue B
KOHTPOJIbHO-OLLEeHOYHbIX MepOonpUATUAX,
NPOBOAMMbIX B pamKax TEKYLLEro KOHTPOJsIsi OCBOEHUS 18
OUCLMNITUHBI (3@ UCKIIOYEHUEM yYMEHHbIX 8 nn.2.1 — 8 6 6 5
2.2):
3. Nony4yeHue 3K3amMeHa No UToram OCBOEHUA
AUCLMNIUHBI 3K3aMeH 3aver - 9 4
OBLUASA TpynoemMkocTb AUCUMMIIUHBL: |Yacbl 144 72 36 108 72
3ayeTHble 4 > 1 3 >
€AVHULbI




4. COOEPXATENbHAA CTPYKTYPA OUCLUIJINHDI
4.1 YKpynHeHHan coaepxaTenbHasa CTPYKTypa AUCUUMNIIMHBI U
o6wwasn cxema ee peanusauum B yue6HOM npouecce

TpypooeMKoCTb pasgena u ee
pacnpegeneHune no sugam y4yebHom z -
paboThbl, Yac. o & T g o
AyauTopHas paboTa BAPO | 523 | SEQ
3aHATUSA Jesz§ F=o
Homep 1 HanmeHoBaHue ) <o °ed o3
pasgena OQUCLUMMIMHLI. = o o % pe 2 5 < 5 E 3
YKpynHeHHble TeMbl pasgena © o S| 5 3| ol| 3 4 3>2% s3¢
8 | s§| 3|28 S| §|833c88H 22¢E
[e) Q E‘J § B ('E Q Q § o 5 Q. ol g 3:;
@ c| B x &S O s\g sk Zas
g o 8 g & gco%
22 § | ¢ &
2 3 4 5 6 7 8 9 10
OuHas ¢opma o6yyeHus
1 dur3myeckne OCHOBbI KIaccu4eckom KoHcnekT
MeXaHWUKK 30 14 6 2 6 16 2
2 MonekynapHas cusuka u BbII'IC’)J'IHe
TepmoguHamMmumka 30 14 4 2 8 16 4
3 | OnekTtpuyecTtso n MarHeTnam 36 20 8 2 10 16 2 np:}?r?/lqe OnK-1
4 | KonebaHusa n BOSHbI 28 10 4 2 4 18 4 CKUX
5 | Ontuka 28 10 4 2 4 18 2 3a0aHuii
6 | Atom n Agpo 28 10 4 2 4 18 2
NMpomexyTo4yHasa aTrecTauus 36 Ok3aMmeH,
3ayet
Utoro no ancumnnuHe 216 78 30 12 36 | 102 | 16
3ao4yHasa ¢hopma obyueHus
1 dursnyeckne oCHOBbI Knaccu4eckom 18 2 2 - - 16 3
MeXaHUKM
2 MonekynsapHas cusnka un 18 2 - - 2 16 3 | KoHcnekT,
TepmognHamuka BbINONHE | OK-
3 | OnekTtpuyecTteo n MarHeTnam 99 8 4 - 4 91 | 20 Hue 1
4 | KonebaHusa n BOSHbI 24 4 2 - 2 20 6 npakTn4ye
5 | OnTuka 22 2 - - 2 |20 ]| 6 cKmx:
6 | Atom 1 Aagpo 22 2 2 - 20 8 3afaHuu
NMpomexyToyHas aTrecTauma 13 Ok3ameH,
3a4yer
Utoro no gaucumnnuHe 203 20 | 10 i 10 | 183 | 46




4.2 JleKUMOHHbIN KypC.
MpuMepHbIN TeMaTUYECKMI NNaH YTeHUsA NeKLMin No pasaenamM ANCLUNNUHBbI

TpyRoemKocTb Nno
Ne pasgeny, yac.
MpumeHsiemble

MHTEePaKTUBHbIE

opmbl
o4Has 3304Has 0byyeHns

Tema nekumn. OCHOBHbIE BOMPOCHI TEMbI

pasgena
nekuunm

-
N

3 4 5
Tema: Pusnyeckme OCHOBbI KITaCCUYECKOW MeXaHUKN 6

1 KuHemaTturka mexaHu4eckoro aAsmxeHnsi. KoopanHaTHbIN,
BEKTOPHbIN MeToAbl onucaHus ABuxeHus. KuHematuka 2 1
OBVDKEHUE MO OKPY)KHOCTM.

Nekuunsa —
BU3yanu3sauus

[OuHamuka. 3akoHbl AMHaMUKN. 3aKoH COXpaHeHuna
1 mmMmnynsca. Macca, cuna, umnynsc. MOMEHT CUIbl, MOMEHT 1
nMmnynbca. OCHOBHOW 3aKOH OUHAMUKU BpaLwiaTenbHOro
2 ABWMXEeHUA

PaboTa 1 aHeprusi. Pabota nepeMeHHoN curbl.
KnHemaTtnyeckas v noteHumansHas aHeprus. 3akoH 2
COXpPaHEeHNs1 MEXaHNYECKON IHEPTUN

Tema: MonekynsipHasa chu3uka u TepmogmMHaMmmka 4

3 TepmMoauHaMUYECKMIA N M-K METOAbI U3y4YeHUs MakpoTen.
WpaeaneHbin ras. OCHOBHOE ypaBHEHNE MONEKYAPHO — 2
KMHeTuyeckon Teopumn. CpeaHsas 3Heprusi Monekynebl

2 BHyTpeHHsIA aHeprua naeansHoro rasa. Tennota, pabota.
MepBoe Hayano TepMoAMHaMMKN N ero NPUMEHeEHVe B
nsonpoueccaMm. Obpatumble 1 He obpaTuMble NPOLLECCHI.
Linkn KapHo. BTopoe Hayano TepmognHamunkn. SHTponus,
€é cTaTnyeckoe TONKOBaHWeE 1 CBA3b C TEPMOANHAMNYECKON
BEPOSATHOCTbBHO

Tema: QNeKTPU4ECTBO U MarHeTU3m 8 4

OnekTpocTaTuka. AneMeHTapHbIV 3apsaa. 3akoH
coxpaHeHus 3apsga. AnekTpuyeckoe none, 3akoH Kynowa.
Teopema Naycca eé npumeHeHWe Aonsa pacyéTa nonemn.

5 PaboTa cvn nons no nepemMeLLeHnio TOYe4HOro 3apsaa. 1
Linpkynauns Bektopa HanpshkéHHocTu. MNMoTteHunan. Ceasb
HanpsKEHHOCTU M NoTeHuMana.

MOCTOSIHHBIV TOK. YCMNOBMKSA CyLLLECTBOBaHNSA ToKa. 3aKoH
Owma. MNpaeuna Kupxroda n ero npuMeHeHnsi 2 1

MarHuTHoe none. BaanmopewcTeue TokoB. 3akoH Amnepa.
3akoH bro-CaBapa-Jlannaca v ero npumeHeHue K pacyéTy 1
nonen: Nons Kpyrosoro Toka, NPsSiMOro Toka. MarHuTHbIN
notok. Pabota marHuTHoro nonsi.

6 | AABneHvne anekTpoMarHUTHOM MHAYKUMW. MarHuTHble
CBOWCTBA BellecTBa. LinpKynsauma Bektopa MarHUTHOWM 1
MHAOYKUMW. ABNeHne camonHaykummn. TpaHcgopMaTopbl. 2
OHeprusa MarHMTHOro Nonsi. ANeKTpoMarHuTHas Teopus
Makcsenna gns a/m nons.

Tema: KonebaHusi n BOMNHbI 4 2

MapmoHuyeckne konebaHusi. HesaTyxaroLimne anekTpuyeckme Jlekums c 3apaHee
7 N MexaHu4eckue konebaHusi. KonebaTtenbHblii KOHTYP. 3annaHnpoBaHHbI
MasiTHUKK. CroXkeHne rapMoOHUYECKUX KornebaHui. MU

4 owmnbkamm

3atyxawowme konebaHus (3NeKTpUIecKue N MexaHn4eckue).
Anepuoguyeckui npouecc .BbiHyxaeHHble konebaHus. 1 1
8 PesoHaHc. NepeMeHHbIN TOK.

BonHoBble npouecchl. BoriHoBoe ypaBHeHWe (0gHOMeEpHOE).
PaszoBasi  rpynnoBasi CKOPOCTb.

Tema: OnTuka 4 -

WHTepdepeHumsa ceeTa. MHTepdepeHuusa cBeTa B TOHKNX
9 nnénHkax. MpoceeTnexHne ontukn. MHTEepdepomeTpbl
Oudppakumsa ceeta. Qudppakuns PpeHens. Oudpakums
dpayHrodepa

10 | Monspusaums ceeta. ECTecTBEHHbIN U NONSPU30BAHHbIN 2 MpobnemHas

10




cBeT. 3akoHbl Bptoctepa n Mantoca. Monspouabl 1 nx
NprYMeHeHUe.

nekums

11

Tema: Atom. Agpo

Atom Bogopopaa no Pesepdopay - Bopy. MNpovcxoxaeHus
nWHenyaToro cnekTpa Bogopoaa. CepuanbHas dopmyna

CTpoeHue atoma. M3oTonbl. PagmoakTuBHOCTb. AnepHas
peakumsi. 3aKOHbl COXpaHEeHUs! B SAEPHbIX peakuymsix.
LlenHasi peakuus feneHusi. AnemMeHTbl (OU3VKK
aneMeHTapHbIX YacTuu

O6was TpyaoeMKOCTb NIeKLIMOHHOro Kypca

30

10

Bcero nekuun no gucumnnuHde: | 4Yac. | V3 HUX B MHTEpaKTUBHOW hopMe:

- 04Haa chopma obyyeHust 22 - 04Haa copma obyyeHus

-3a04Hasi opma 06yyeHus 6 -3a04Hasi opma 0byyeHus

lMpumeyaHusi:
- MaTepuanbHO-TEXHNYECKoe obGecrneyeHne NEKLMOHHOro Kypca — cM. MpunoxeHue 6;
- obecneyeHune NEKLMOHHOIO Kypca y4ebHon, y4ebHO-MeToAMYECKOM NUTEepaTypoi U MHbIMU BUBIMoTEYHO-
MH(OPMaLMOHHBIMU pecypcamu 1 cpeacteaMu obecneyeHusi obpasosartensHoro npouecca — cm. MNpunoxexusa 1 m 2.

4.3 MpuMepHbIN TeMaTUYECKUN NJIaH NPaKTUYeCKUX 3aHATUM

no pasgenam gucumnniunHbl

=z
10

pasgena
(aanmvuna)

3aHATUA

Tema 3aHaTUA /
MpumepHbIe BONpockl Ha obcyxaeHne
(ONa ceMUHapPCKUX 3aHATUIA)

TpyooemkocTb
no pasgeny,
yac.

OY4Had

3ao
YHa
A

Wcnonb

3yemble

WHTEpa

KTUBHBbI
e

dopMbl

CBs3b
3aHATU
ac
BAPO*

—_

N

3

6

Tema: ®nsnyeckne oCHOBbI KITaCCU4ECKOM MEXaHUKU

KuHemaTnka MexaHn4eckoro ABvkeHus. KoopamHaTHbIN,
BEKTOPHbI MeToAbl OnucaHus ABWKeHUs. KuHemaTuka aBuxeHue
MO OKPY>XHOCTW.

ocn

IrHamuka. 3akoHbl AMHAMUKWU. 3aKOH COXpaHeHWs UMMyrbca.
Macca, cuna, umnynbc. MOMEHT curbl, MOMEHT UMMyIbCa.
OCHOBHOV 3aKOH AVMHAMVKM BpaLLaTeNbHOrO ABVXEHUS

ocn

Tema: MonekynsipHasa cou3uka u TepmoguHaMmmka

BHYTpeHHsisi aHeprus naeansHoro rasa. Tennota, pa6ota. Mepsoe
Hayarno TepMoAMHAMIKM U ero NpUMeHeHe B UsonpoLieccam

ocn

O6paTtmble U He obGpatumble npouecchbl. Lukn KapHo. BTopoe
Hayano TepMOANHAMUKNA. DHTPONUSA, €€ cTaTUYecKoe TONKOBaHueE M
CBA3b C TEPMOANHAMMUYECKOW BEPOATHOCTLIO

ocn

Tema: dnekTpuU4ecTBO U MarHeTU3M

MarHuTHoe none. B3aumopencTteme TokoB. 3akoH Amnepa. 3akoH
Bro-Casapa-flannaca n ero npMmeHeHne K pacyéty nonen: nons
KpyroBoro Toka, npsAMoOro Toka. MariutHeln notok. Pabota
MarHWTHOro Mons.

ocn

fBneHve anekTpomarHUTHOW WHAYKUMKM. MarHuTHble CBOWCTBaA
BellecTBa. Linpkynsiums BekTopa MarHUTHOW MHAOYKUMW. FABneHue
camovHaykuun. TpaHcdopMaTopbl. OHeprus MarHUTHOro mnonsi.
OnekTpomarHuTHasi Teopusa MakceBenna ang a/m nons

ocn

Tema: Koneb6aHusi U BOmnHbI.

"apMoHu4eckne KonebaHus. HesaTyxatoLwine anekTpudeckmne un
MexaHu4deckue konebanus. KonebartenbHbiin KOHTYp. MasiTHMKu.
CnoxeHue rapMOHNYECKUX konebaHui.

—_

ocn

3aTtyxatowye konebaHns (anekTpuyeckne n MexaHu4eckume).
Anepuoguyeckuin npotiecc .BbiHyxaeHHble konebaHus. Pe3oHaHc.
[MepeMeHHbIN TOK.

ocn

Tema: OnTuka

WHTepdepeHuns ceeTa. MIHTepdepeHUmst cBeTa B TOHKUX MIEHKAX.
lMpocseTnexne ontuku. IHTepgepomMeTphl

Oudppakunsa ceeta. Qudppakuns PpeHens. Oudpakums
dpayHrodepa

ocn

11




10 | NMonspusauus ceeTa. ECTECTBEHHbIV 1 NONSAPU30BaAHHBIN CBET. 1 och
3akoHbl bproctepa n Mantoca. MNonspongbl M X TPUMEHEHME.
Tema : Atom u sgpo 2 .
11 ATtom Bogopopaa no Pesepdopay - Bopy. MNpovcxoxaeHus 1 ocn
6 nuHenyatoro cnekTpa sogopoga. CepuansHas opmyna
CtpoeHue atoma. N3oTtonbl. PagnoakTmBHOCTL. AdepHas peakums. 1
12 | 3akoHbl COXpaHeHWs B SiAEPHbIX peakumsax. LienHas peakums ocn
Aenenusi. dnemMeHTbl PU3UKN SIIEMEHTaPHbIX HYacTuLy
Bcero npakTnyeckux 3aHATUI NO AUCLMUNINUHE: 12 yac.
- 04Has hopMa obyyeHus 12 - M3 Hnx B -
MHTEepak
TUBHOU

* YcnoeHble 0603HayeHus:
OCIN - npeaycMoTpeHa o6s13aTenbHas camonoaroToBka k 3aHaTuio; Y3 CPC — Ha 3aHsTWM BblAaeTcs 3ajaHue Ha KoHkpeTHyto BAPO;
MP CPC — 3aHsiTUe cofepxaTernbHo 6a3vpyeTcsi Ha pesyrbTaTax BbiNonHeHust obyyarwmmes koHkpeTHon BAPO.

** B T.4. Npu ncnonb3oBaHun matepuanos MOOK «HaseaHve», HazBaHue BY3a-pa3paboTumka, Ha3BaHve nnatopMbl U CCbifika Ha
Kypc (C ykasaHuem QJaTbl nocrnegHero obpalleHus)) (3anonHsieTca B CrydYae OCylecTBfieHMss o6pa3oBaTenbHOro npouecca ¢
MCMOnb30BaHNEM MacCOBbIX OTKPbITbIX OHManH-kypcoB (MOOK) no nogmogenn 3 «MOOK kak anemeHT aktmBauum oby4veHuns B
ayaMToOpUM Ha OCHOBE NpeaBapUTENBHOMO CaMOCTOSITENIbHOMO M3YYEHNsI»)

lNMpumeyaHusi:

- MaTepuasnbHO-TEXHN4Yeckoe obecrneyeHne NpakTUYecknx 3aHATUN — cM. MNpunoxexne 6;

- obecneyeHve NpPaKkTUYECKUX 3aHSTUN y4ebHON, y4ebHO-MeToaMveckoi NUTepaTypor U UHbIMU GUBNMOTEYHO-UHGOPMALIMOHHBIMU
pecypcamu 1 cpefcTeamum obecneyeHns obpasoBaTenbHoro npotecca — cM. MNpunoxenns 1 m 2.

4.4 NNabopaTopHbLIN NPAKTUKYM.
MpumepHbIN TeMaTU4YECKUIM NJlaH NabopaTOPHbIX 3aHATMI NO pasaenamMm GUCLUNIIUHBI

TpyooemkocTb o
No NP, yac Cassb C 3
8 BAPO @
B x
% S
< |2 | 83
o |o %_ £
Tema na6opaTopHoit paboThl S3HEoH 58
= = o -
2 sa0d |20 9 2 S 33
) * x o4yHasa S Y =
g © | o was | S ZH o 53 o g
) = = ZFEI oo Qg zQ
© godeEzxad B
(o8 as 9 S m s
C@® = o =
(6] O m o
™
C
1 2 3 4 5 5 6 7 8
«Mopsinok 06paboTkm pe3ynbLTaToB NPU NPSIMbIX
1 1 namepeHusax». «OnpegeneHne reomeTpmuyeckmx 4 + -
1 pa3MepoB TeN U BblYMUCNEHNE OLLIMBOKY.
2 > OnpepeneHune yckopeHusi cBO6o4HOro nageHnsi > + )
npv NOMOLLM MaTeEMaTU4ECKOro MasiTHUKa.
MccnenoBaHne nsonpoueccos OnemMeHThbI
YebHoW
3 | 3 4 2 + - y
KOH(bepeH
2 uun
4 4 OnpepeneHune koaddurLmeHTa NOBEPXHOCTHOIO > + )
HaTSHKEHNS XUOKOCTH
5 5 OnpepeneHve yaernsHOW TEMNOEMKOCTH > + )
TBEpAoro Tena
6 6 MamepeHue yaensHOro conpoTuBneHns 2 2 +
npoBoAHMKa
M3yyeHne aneKkTpnyeckmx Lenev NocToAHHOro OnemMeHThbI
7 7 | Toka > 2 + ) y4yebHom
3 KOH(pbepeH
uun
8 8 MccnenoBaHune TeMnepaTypHOW 3aBMCUMOCTU 2 +
CONPOTVBIEHUS METAIOB M NONYNPOBOAHWNKOB
M3yyeHne MarHUMTHOro Morsi KaTyLIKUC TOKOM,
9 9 ANEeKTPOMarHMTHON UHOYKLUMM CaAMOUHOYKLMN U 4 + -
B3aWMHOWN MHOYKLMK
4 10 10 | CBsi3aHHbIE rapMOHUYECKNE KonebaHus 2 2 + -
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11 11 M3yyeHune anekTpuueckoro konebatenbHoro 5 + )
KOHTYpa
12 12 OnpepeneHne hOKYCHOro PacCTOSHUSA CUCTEMbI 5 5 . i
NUH3
5 MN3amepeHue AnvHbI CBETOBOW BOMHbI OnemeHTbI
NHTepdepPEeHLMOHHBIM METOAOM. y4yebHon
13 13 2 + -
KOH(bepeH
umu
M3yyeHune CrnoLLIHOro 1 NMMHENYaToro cnekTpa
6 4] 14 U3nyyYeHnst 4 * }
Utoro JIP | 14 O6was TpygoemkocTb JIP 36 10 X

* B T.4. Npu ucnons3oBaHun matepuanoe MOOK «HasBaHve», HasBaHue BY3a-paspaboTunka, HasBaHue nnaTdopmbl U CChiflka Ha
Kypc (C ykasaHueMm paTbl nocrnegHero obpalleHusi) (3anonHsieTcsa B Cnyyae ocylecTBrieHusi obpasoBaTenbHOro npouecca C
MCMonNb30BaHNEM MacCOBbIX OTKPbITbIX OHManH-kypcoB (MOOK) no nogmogenn 3 «MOOK kak anemeHT aktmBauum oby4veHuns B
ayaMToOpUM Ha OCHOBE NpeABapUTENbHOr0 CaMOCTOSITENIbHOMO M3Y4EeHNsI»)

lMpumeyaHusi:

- MaTepuarnbHo-TexHu4eckoe obecneyeHne nabopaTopHoro npakTukyma — cMm. Mpunoxexue 6;

- obecneyeHne nabopaToOpHOro rpakTMkyma Yy4yebHol, y4yebHo-meToaMuvecko nuTepaTypod U WUHbIMU  BUBAMOTEYHO-
MHOPMAaLIMOHHBIMU pecypcaMu U cpeacTBaMu obecnedeHnst obpasoBaTenibHoro npouecca — cM. Mpunoxenus 1 um 2.

5 MPOrPAMMA BHEAYOUTOPHOW AKALLEMUYECKOW PABOTbI
OBYYAKOLLUMXCA NO ANCUNNIIUHE

5.1 ®uKkcupoBaHHbIe BUAbl BHeAayAUTOPHbIX CAMOCTOATENbHbIX paboT

5.1.1 BbinonHeHue n caava HAMBUAYaNbHOro 3agaHus B ¢popmare pelueHus 3apgay (ovHas hopma
oby4yeHus)

5.1.1.1 Mecmo uHOueudyanbHO20 3adaHusi 8 cmpykmype OucyuniuHbl

Pasgenbl AncumninHbl, OCBOEHUE KOTOPbIX
oby4arLmmmcst ConpoBoXaaeTcsa nnm KomneteHunn, dopmmpoBaHne/pasBntTmne KOTopbix
3aBepLUaeTCs BbINONHEHNEM UHANBMAYANBHOrO obecneunBaeTcs B X04€e BbINOMHEHUS
3agaHns WHAUBMAYANbHOrO 3a4aHus
Ne HanmeHoBaHune
1 dunsnyeckne OCHOBbI Knaccuyeckon
MeXaHUKN. Or1K-1 CrnocobeH pelatb TUMOBbIE 3a4a4u
2 MonekynspHas dursmka W | npodeccrnoHanbHON AEATENBHOCTM HA OCHOBE 3HAHWI
TepMmoanHammKa OCHOBHbIX 3aKOHOB MaTEMaTU4YECKHNX,
3 ONEeKTPMUYECTBO U MarHeTu3am eCTeCTBEHHOHay4YHbIX 1 06LenpodeccnoHanbHbIX
4 Kone6aHunsa n BONHbI. OVUCLUUMNIIMH C NPUMEHEHMEM MHAOPMAaLIMOHHO-
5 OnTuka. KOMMYHMKALMOHHbIX TEXHOMOIMN
6 Atom 1 Agpo

5.1.1.2 lNepeyeHb NpumMepHbIX meM uHOueudyaslbHbIX 3adaHull

Bug Tema (HaumeHOBaHue)
WHaveuayansHoe dusmnyeckmne OCHOBbI Knaccudeckon MmexaHunku. MonekynspHas gpuauka u
3agaHue Net TepMoanHamuka
WHpomBmayansbHoe OneKkTpMyYecTBO 1 MarHeTU3m

3agaHne Ne2

WHousugyanbsHoe KonebaHus n BonHbl. OnTuka. ATom n Agpo
3apaHne Ne3

5.1.1.3 UHghopmayuoHHO-MemooduYyeckue u MamepuasnbHO-mexHuU4YeckKoe obecrieyeHue npoyecca
8bINnoJsIHeHuUs1 UHoueudyasibHO20 3adaHusi
1. MaTtepuanbHo-TexHuyeckoe obecneveHne npouecca BbIMNOMHEHUA WMHAMBUAYaNbHOrO 3ajaHusd —
cm. MpunoxeHue 6.
2. ObecneyeHune npoLiecca BbINOMHEHUS MHAMBUAYANbHOrO 3aAaHnst y4ebHon, y4ebHO-MeToaNnYeCcKon
niutepatypoli U UHbIMM BMBNNOTEYHO-MHDOPMALMOHHBIMKM  pecypcamMn u cpeactsammu  obecneyeHus
obpasoBartenbHOro npowecca — cMm. MNpunoxexne 1, 2, 3.
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LUKANA U KPUETEPUU OLLEHUBAHUA
- OLIEHKa «3a4YmeHO» BbICTaBNAETCS, ecnv 00y4yatowmnncs BbiNOSHUN BCe 3aaHus B
NosIHOM 06BEME NMBO AONYCTUN HE3HAYUTENBbHbIE HETOYHOCTW.
- OUEeHKa «He 3a4YmeHO» BbICTaBMSETCH, ecrnn 00y4YaroLMNCs BbIMOSHUM TOJbKO
4yacTb M3 NpeanoXeHHbIX 3agaHni NMbo JOoNYyCTMU CYLEeCTBEHHbIE OLLMOKMN.

5.1.2 NepeyeHb 3agaHUM ANA KOHTPONbHbIX pabdboTt
obyyarowmxca 3ao4Hon hopmbl 00yUYeHUs1

5.1.2.1 Mecmo koHmponbHoll pabombl 8 cmpykmype OucyunauHbl

Pasgenbl AUCUMNNNHBI, OCBOEHME KOTOPbIX
obyyaroLmmmcs conpoBoXaaeTcsa nnm KomneTteHuun, hbopmmpoBaHne/pasButmne KOTopbix
3aBepLUaeTCcs BbINONHEHNEM UHANBUAYANBHOrO obecneunBaeTcs B X04e BbIMNOMHEHUS
3agaHuns WHAUBMAYANbHOrO 3a4aHus
Ne HanmeHoBaHune
1 dunsnyeckne OCHOBbI Knaccuyeckon
MeXxaHWKN. OrlMK-1 CnocobeH pelaTb TUNOBLIE 3a4a4un
2 MonekynspHas dumsmka W | npodeccrnoHanbHOM AEATENBHOCTM HA OCHOBE 3HAHWI
TepMmoanHammka OCHOBHbIX 3aKOHOB MaTeEMaTU4ECKNX,
3 OneKTpMYECTBO 1 MarHeTU3m eCTeCTBEHHOHay4YHbIX 1 06LenpodeccnoHanbHbIX
4 KonebaHus 1 BOMHbI. OUCLMNITMH C NPUMEHeHneM NHopMaLOHHO-
5 OnTuka. KOMMYHUKaLMOHHbIX TEXHOSOIMM
6 Atom 1 Agpo

5.1.2.2 MepeyeHb NnpumMepHbIX mem 3adaHull Os1s1 KOHMPOJsIbHOU pabombi

Bua Tema (HaumeHoBaHue)
KoHTponbHas dusmnyeckmne OCHOBbI Knaccudeckon mexaHuku. MonekynspHas gpuauka u
pabota Ne1 TepMoanHamuka
KoHTponbHas OnNeKTpNYecTBO U MarHeTU3m
pabota Ne2
KoHTponbHas KonebaHua v BonHbl. OnTuka. ATom n Aapo
pabota Ne3

5.1.2.3 UHghopmayuoHHO-MemooduYyecKkue u MamepuasnbHO-mexHuU4YeckKoe obecrieyeHue npoyecca
8bIMNOo/IHeHUs1 KOHMPOJIbHOU pabombi
1. MartepuanbHo-TexHM4Yeckoe obecrnevyeHne npouecca BbINMONIHEHUST KOHTPOJSIbHOW paboTbl — CM.
MpunoxeHwne 6.
2. ObecneyeHne npouecca BbIMNOSIHEHUS KOHTPONbHOM paboTbl y4yebOHOW, y4eBHO-MeToanYecKon
nUTEpaTtypo U UHbIMM  OMONNOTEYHO-MHOPMALMOHHBIMKA pecypcamMmn U cpeactBamm obecrneyeHust
obpasoBaTtenbHOro npoecca — cM. MNpunoxexne 1, 2, 3.

LWKANA U KPUTEPUN OLEHUBAHUA
- OLlEHKa «3a4ymeHo» BbICTaBMSIETCH, €criv 0by4yaloLMiAcs BbINOMHWA BCE 3adaHUs B MOSHOM
06béme nnbo aonycTnn He3HaunTenNbHbIE HETOYHOCTH.
- OLEHKa «He 3a4ymeHOo» BbICTaBNSETCS, ecrnv 0by4yalrLlIMIACA BbIMNOMHUM TOMbKO 4YacTb U3
npeanoXeHHbIX 3aaaHuin NMbo [oNyCTUN CYLLECTBEHHbIE OLINOKMN.

5.1.2.4 Tunoeble KOHMPOJIbHbLIEe 3a0aHusl
TunoBble KOHTPOJIbHbIE 3a4aHus UK UHbIE MaTepuarnbl, HeobXxoauMbIe OIS OLEHKM 3HaHUN, YMEHUN
M HaBbIKOB M (uUNn) onbiTa AeATENbHOCTW, XapakTepu3ylolmx 3Tanbl (POPMUPOBAHUSA KOMMETEHUWUA B
npouecce O0CBOeHUS oObBpasoBaTenbHOMW MporpaMmbl; METOAMYECKUME MaTepuarnsbl, onpegenswowmne
npouenypbl OLEHVBAHUSA 3HAaHUIN, YMEHUWUI, HABLIKOB U (MNK) ONbiTa AeATENLHOCTU, XapakTepuayloLme aTtansbl
dopmMmpoBaHMs KoMneTeHUnn npeacTaBneHsl B [MNpunoxeHnn 9 «PoHA OLEeHOYHbIX CPeACTB MO AUCLMNIIMHE
(nonHas Bepcus)».
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5.2 CamocTosAiITeNIbHOE U3Yy4YEeHUe TeM

BOMPOChHI

AnA cCaMOCTOATeNIbHOIro U3y4yeHus TeMbl

Homep Tema B cocTaBe pa3gena/Bonpoc B COCTaBe TEMbI PacueTHas dopma TekyLero
pasgena pasgena, BbIHECEHHbIE HAa CaMOCTOATENbHOE TPYOOEMKOCTb, KOHTpORs no Teme
ancumnnm nsyvyeHue yac
Hbl
1 2 3 4
OuyHasa popma oby4eH
Tema 1 «[MlpuMeHeHMe 3aKOHOB COXpaHeHUs
MMNynbca U 3HEePrum K yrnpyromy u Heynpyromy
yAapam» (NoHATUe yaapa, Knaccmgukaums u 5 KOHCEKT
XapakTepucTuka yaapos, NpUMeHeHne 3aKkoOHOB
1 COXPaHEHMWS UMMYTbCa U SHEPTUN K YNPYTroMy U
Heynpyromy ygapam)
Tema 2 «Bugbl cun B mexaHuke»
(rpaBUTaUMOHHAsA cuna, cuna TSHKeCTU, BeC Tena, 4 obobuwatowas Tabnmuya
Cura ynpyrocTtu, cuna TpeHusl)
2 Tema 3 «ABneHus nepeHoca» (anddysus, 4 KOHCTEKT-CXEMa
TEeNnonpoBOAHOCTb, BA3KOCTb).
Tema 4: MarHuTHbIN noToK. PaboTa MarHUTHOro
4 4 KoHcnekT- cxema
nons.
Tema 5: dnekTpomarHuTHas Teopusi
5 4 KOHCMEKT-
MakcBenna ans 3/m nons.
6 Tema 6: VIHTepdepeHLNs cBeTa B TOHKUX NIEHKAX. 4 oBoblualowas Tabnuua
IMpoceeTneHue ontuku. MHTEepdepomeTphl.
Tema 7: BonHoBble npouecchl. BonHoBoe
7 ypaBHeHune (ogHoMepHoe). ®asoBas 1 rpynnosasi 5 KoHcnekT- cxema
CKOPOCTb.
8 Tema 8: LlenHasa peakuusi geneHns. QnemeHTbl 5 KOHCHEKT- CXeMa
PU3MKMN ANEMEHTAPHBIX YacTuL,
BCEro 30
3ao4Has ¢opma obyyeHus
Tema 1. Pabota n aHeprus. Pabota nepemeHHON
cunbl.  KuHemaTtmyeckass M noTeHUuManbHas 8
3Heprusi. 3aKkOH COXpaHeHUs  MeXaHW4YeCKOM
3Heprum
Tema 2. 3nemeHtTol CTO. [lpeobpasoBaHue
Manunes. MexaHunyeckumn NPUHLMN 8
1 oTHocuTenbHocTh. [MpeobpasoBaHne JlopeHua wu
CNeAcTBME M3 HUX
Tema 3. OCHOBHOE YypaBHEHME MOJSEKYNAPHO —
KMHEeTUYeCcKon  Teopuu. CpegHsia ~ aHeprus 8
MOJEKynbl
Tema 4. Uwukn KapHo. Btopoe Hauvano dpoHTanbHas becena
TEpMOAMHAMUKN. DHTpONudA, €€ cTaTuyeckoe 8
TONKOBaAHWE 1 CBSA3b C TEPMOANHAMUNYECKON
Tema 5. Pabota cun nons no nepemMeLLeHuro
TOYeyHoro  3apsga. Linpkynauwms BeKTOpa 7
HaNPSKEHHOCTN. MoTeHuman. Css3b
HaNpPsHKEHHOCTW M NoTeHumnana.
3 Tema 6. NMpasnna Kupxroga n ero npuMmeHeHns 7
Tema 7. 3akoH bwuo-Casapa-flannaca wn ero
npuMeHeHne K pacyé€Ty nornemn: nonsd KpyroBoro 7

TOKa, npsaAmMoro Toka. MarHuTHbIM noTok. Pabota

MarHUTHOro nosiga
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Tema 8. MarHutHble CBOWCTBa BelleCTBa.
Linpkynsuns sektopa MarHUTHON MHO YKL,
fABneHne  camouHgykumn.  TpaHcdopmaTopbl. 7
OHeprnsi MarHUTHOro nons. JnekTpoMarHUTHas
Teopus Makceenna ansi 3/m nons

Tema 9. Hesartyxawume
MexaHuyeckne konebaHus.
KOHTYp. MagarHukn. CnoxeHue
KonebaHui
Tema 10.
CBODOOHbIX
pelweHve
Tema 11. 3aryxatoLiune konebaHusa
(anexTpnyeckue n MexaHu4eckume).
Anepunogunyeckuii npowecc. 5
BbIHYXOEHHble konebaHus. Pe3oHaHc.
[MepemMeHHbIN TOK

Tema 12. BonHoBble
ypaBHeHune (0gHOMEPHOE)
Tema 13. KorepeHTHOCTb U MOHOXPOMAaTUYHOCTb
CBETOBbIX BOMH. PacyéTr uHTepdepeHLMOHHON
3 KapTuHbI OT ABYX MCTOYHUKOB. WHTepdepeHuuns 5
ceeTa. VIHTepdepeHumMa cBeTa B TOHKMUX MIEHKaX.
IMpoceeTneHue ontukn. MHTepdepomeTphl

Tema 14. [Oudpakums OpeHens. [Oudppakums
®dpayHrodepa. [Qudpakuma Ha NpoCTPaHCTBEHHOWN 5
peéTke

Tema 15. 3akoHbl bBptoctepa u
Monspougbl 1 X NPUMEHEHNe

Tema 16. OJddekt KomntoHa. CpeToBoe
pasrneHve. KopnyckynspHO — BOSHOBOMW Oyanunam.
Oudpakuma anekTpoHoB. BonHoBas dyHKUMS.
YpaBHeHue LLpeauHrepa

Tema 17. lMpoucxoxaeHns nNUHeYaToro crekrTpa
Bogopoaa. CepuansHas opmyna 3
Tema 18. B3akoHbl coxpaHeHUss B SOEPHbIX
peakumsx. LlenHas peakuunsa aeneHusi. OnemMeHTbl 3
PU3NKM ANEeMEHTAPHbIX YacTuL,

aneKkTpuyeckne U
KonebaTtenbHbli
rapMOHNYECKMX

OuddepeHumnansHble  ypaBHEHMUS
rapMOHUYECKMX  korebaHum,  ux 7

npoueccobl. BonHoBoe

Mantoca.

BCEro 108

LUKAJTA U KPUTEPUUN OLLEHNBAHUA
- OlleHKa «3aymeHOo» BbICTABNAETCS, ecnv oByvarolmitca oopMUn oTYeTHLIN MaTepuan B Buae
KOHCMEeKTa CaMOCTOSATENbHOrO M3y4eHHOro MaTtepuana, CMOr BCECTOPOHHE pacKpbiTb TeopeTudeckoe
coaepxaHue Tembl.
- OUEHKa «He 3a4YmeHO» BbICTaBMNAETCS, eCnu 06Yy4JaloLMNCa HeaKKypaTHO OMOPMMUIT OTYETHbIN
maTepuan B BUAE KOHCMNEKTa Ha OCHOBE CaMOCTOSITENIbHOIO U3Y4eHHOro maTtepuarna, He CMOr BCECTOPOHHE
PacKpbITb TEOPETUYECKOE CoAepXKaHNe TEMbI.

5.3 CAMONOAIroTOBKA K AYAUTOPHbLIM 3AHATUAM
(KpOoMe KOHTPOJbHbIX 3aHATUN)

3aHaATus, PacueTH
OpraHusaumnoHH
Nno KOTOPbIM Xapakrtep asi OCHOBA as
npegycMmoTpeHa (conepxaHue) CAMOMOATOTOBK O6wmr anropuTm caMmonofroToBKM TPYAOEM
€CamMonoaroToBK CaMonoaroToBKu " KOCTb,
a yac.
Ou4Has ¢hopma o6yueHus
OsHakomreHue ¢ 1) N3yunTb MeToan4eckue ykasaHus K
o MeToauyeckune

MeTOANKON JIP
JTabopaTopHble yKasaHusa no .

BbInonHeHus J1P. 2) N3yunTb/NOBTOPUTL TEOPETUYECKUNA 20
3aHATMSA noaroToBKe K »

3anonHeHue nP mMaTtepuar, NOoNOXeHHbIW B OCHOBY

4YacTu oTyeTa no MeToaa U3MEPEHWsl, OPUEHTUPYACH Ha
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nposegeHuto JIP

BOMPOCHI A1151 CAMOKOHTPOSIS
3) OdhopmuTb NnabopaTopHyto paboTy B
TeTpaan B COOTBETCTBUM NITaHOM OTYeTa
no JIP

BbinonneHne

AoMallHero 1) N3yunTb/MOBTOPUTE TEOPETUYECKUIA
3agaHuvs K 3apanns MaTepuarn, COOTBETCTBYHOLLNIA TEME
oyepegHomy npenogaeartens | NPakTUYeCKOro 3aHATUS, OPUEHTUPYACH
MpakTnyeckue 3aHATUIO. , BbldaBaeMble Ha BOMpPOCbI Ansi CAMOKOHTPOMS 10
3aHATUA MoBTOpEHNe B KOHLe 2) BeinucaTb B TeTpaab OCHOBHbIE
BOMPOCOB Teopuu | NpeabiayLero opMynbl, YypaBHEHUSI, 3aKOHBI,
B COOTBETCTBUN C | 3aHATUS COOTBETCTBYIOLLNE TEME 3aHATUSA
BOMpocamu Ans 3) BbinonHuTb 3agaHue npenogaBaTtens
CaMOKOHTpOs
3aoyHas ¢hopma o6yyeHus
JlabopaTopHble MoBTOpPEHNE 3apaHus 1. MNoBTOpeHue TEOpPEeTUYECKMX
3aHATUSA matepuana, npenogasarens, BOMPOCOB
N3y4EeHHOro B BblJaBaemble B 2. VsyyeHue nuTepartypbl no
NEKUNOHHOM KOHUe npegnaraemMbiM BOMpocam 12
Kypce; npeablayuiero 3. MNopgroToBka OTBETOB Ha BOMPOCHI,
BbINOMHEHNE 3aHATUSA HanMcaHne KoHcnekTa
npakTU4YecKmx 4. BbInonHeHue NpaKkTU4eCKnX
3agaHun 3agaHun (npn HeobxoaNMOCTH)

5.4 CamonogroTtoBkKka 1 y4yactue
B KOHTPOJIbHO-OLIEHOYHbIX Y4e6HbIX MeponpuaTUsaX (paborax) NPOBOAUMbIX B paMKax TeKyLlero
KOHTPOJISi OCBOEHUA AUCLMMNIINHDI

HanmeHoBaHne o C PacueTHas
OLEHONHOFO xBaT ofepXaTernbHas XxapakTepuctuka TDYOEMKOCTb,
cpencTsa obyyvaromxcs (TemaTnyeckas HanpaBneHHOCTb) yac
1 2 3 4
OuyHasga dopma 06y4eHus
Tect 100 % Paspgenbl 1 - 6
KoHTponbHas pabota 100 % Pasgensi 1 -6 26
Onpoc 100 % Paspgenbl 1 - 6
becena 100 % Paspgenbl 1 - 6
3aoyHasa popma obyyeHus

Tect 100 % Paspgenbl 1 - 6
KoHTponbHas pabota 100 % Pasgensi 1 -6 17
Onpoc 100 % Paspgenbl 1 -6
becena 100 % Paspgenbl 1 -6
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6 NPOMEXYTO4YHAS ATTECTALIUA OBYYAIOLLINXCA
NnoO PE3YJIbTATAM U3YYEHUA YYEBHOU OAUCLIUNIIUHDI

6.1 HopmaTuBHas 6a3a npoBegeHus
NPOMEXYTOYHOM aTTecTauun odyvarLmxcsi No pesybTaTamMm U3y4YeHUs1 AUCLUNIUHBI:

1) pencTByOLEE

«[onoxeHne O TeKyllemM KOHTposie YCrneBaemMocTH,

MPOMEXYTOYHOWN aTTecTauum

obyyarowmxcss no nporpammam BbiclIero obpasoBaHuWsi — mnporpamMamMm 6GakanaepuaTta, nporpamMmmam
creyuanuTeTa, nporpaMmamM MarucTpartypbl U cpegHero npodyeccrnoHanbHoro obpasoBanna B PreOyY BO

Owmckun FTAY»

6.2. OCHOBHbIE XapaKTepUCTUKMN

npomex(yTquoﬁ aTrectTaumu Oﬁy"IaI-OIJ.IVIXCFI no uToram nayv4yeHund gUCUUNJIIUHbI

Uenb
NMPOMEXYTOYHOM aTTecTauum -

YCTaHOBMEHME YPOBHS AOCTUXEHNS KaXbIM 0ByYaloLwmmes uenen
00yyeHnsa No AaHHON AUCLMMNIIMHE, U3NOXKEHHbIX B N.2.2 HacTosLEeN
nporpamMmeil

Popma
NMPOMEXYTOYHOW aTTecTauum -

3K3aMeH

MecTO 3Kk3ameHa
B rpacdmke y4yeb6HOro npouecca:

1) moaroTtoBka K 3K3aMeHy W caaya 3K3ameHa OCyLLecTBRseTcs 3a
CYET yyebHOro BpemMeHu (TPYOOEMKOCTW), OTBEAEHHOr0 Ha
SK3aMEHaLMOHHYI0 Ceccuio Ans  obyyalowmxcsi, CPOKM KOTOPOM
yCTaHaBNMBaKOTCH NPUKA30M MO YHUBEPCUTETY

2) paTta, BpeMsi M MeCTO NpOBEeAeHWsi 3K3amMeHa onpegensieTcs

rpadukoM  cOauMm  3K3aMeHOoB,  YTBEpXAaembiM  [AEKaHOM
BbiNyckatLero gakyneTteTa
®Popma 3K3ameHa - YCMHbIU

Mpouenypa npoBeneHusi
3K3aMmeHa -

npeacraeneHa B oHAE OLLEHOYHbIX CPeacTB Mo AucCLUnnHe
(cm. MpunoxeHne 9)

SKk3ameHaUMOHHasA nporpamma
no y4yeGHOM AUCUUNIUNHE:

1) npeacTtasneHa B POHAE OLEHOYHbIX CPEACTB NO AUCLMNMNHE
(cm. MpunoxeHne 9)
2) oxBaTtblBaeT pasgensl 1 -3

MeToaunyeckue matepuansl,
onpepgensowme npouenypbl
OLeHUBAHUA 3HAaHUN, YMEHUN,
HaBbIKOB:

npeacraBneHbl B OHAE OLEHOYHbIX CPEACTB MO AUCLMNMMHE
(cm. MpunoxeHune 9)

6.2 OCHOBHbIe XapaKTePUCTUKH

npomex(yTquoﬁ aTrectTaumu Oﬁy"lal-OIJ.l,VIXCFI no uToram nay4yeHmnd gUCUUNJIIUHbI

Llenb npomexyTo4yHomn
aTTecTauum -

YyCTaHOBIEHWE YPOBHS AOCTUXEHUS KaXabIM obyyatoLmmMes Lenemn
1 3agay o6yyeHus nNo AaHHOW AUCUUMNIVHE, U3TTOXEHHbIM B N.2.2
HacTosLen nporpaMmmbl

dopma NpoMeKyTOUHON
aTtTecraumm -

3a4éT

Mecto npoueaypbl nonyyeHus
3a4yérta B rpacmke y4yeb6HOro
npouecca

1) yyacTtue oby4atoLerocs B npoueaype nonyvyeHus 3adyéta
OCYLLIECTBSIETCS 3a CYET y4eOHOro BpeMeHu (TpyaoEMKOCTH),
OTBEAEHHOIO Ha U3yvyeHne ANCUMNIIVHBI

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

OCHOBHbI€e YCINOBUs NOJNy4eHUs
obGyyarLwmmca 3ayéTa:

1) obyyaroLmiicss BbIMOMHWI BCe BUAbl y4eOHOM paboThbl (BKtovas
CaMOCTOSITENbHYIO) U OoTYMUTancs 06 X BbINOSIHEHWMU B CPOKMU,
YyCTaHOBIEHHbIE rpadnkomM y4ebHOro npowecca no gucCuUmnnimHe

Mpoueaypa nonyvyeHns 3ayéTa -

MeToaunyeckue matepuansl,
onpepgensiowme npoueaypbl
OLeHUBAHUA 3HaHUN, YMEHUN,
HaBbIKOB:

MpeacrtaBneHbl B DoHAE OLLEHOYHbIX CPeACTB N0 AaHHOW yYebHom
aucumnnuHe (cMm. — MpunoxeHve 9)
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7 OBECMNEYEHUE YYEBHOIO NMPOLIECCA MO ANCUUMNIIUHE

7.1 BubnuoTte4yHoe, uHchopmaLMOHHOE U MeToANYeCcKoe obecneyeHune
yuyebHoOro npouecca no AgMcuUunianHe

B cooTBeTcTBMM C OEWCTBYHOLIMMU FOCYAapPCTBEHHLIMU TpeboBaHuAMKU ONd peanu3auuym y4ebHoro
npouecca no avcumninuHe obecneymnBatoLLen kadenpon paspabaTbiBaeTcs U MOCTOSHHO COBEPLLEHCTBYETCS
yyebHo-meToandeckuin komnnekc (YMK), cooTBeTCTBYOWMI AaHHOW pabodern nporpamme. Npu paspaboTke
YMK kacbempa pykOBOACTBYETCS YCTaHOBMEHHBbIMW YHUBEPCUMTETOM TpeboBaHMSMU K €ero CTPYKTYpE,
CoAepXXaH1Io 1 0OhOPMIIEHUIO.

OpraHusaunoHHo-meToaudeckum aapom YMK aensioTcs:

- nonHas Bepcum paboyen nporpaMmmbl y4HebHON ANCUUNANHBI C BHYTPEHHUMU npunoxeHusamm NeNe 1-
3,5,6,8;

- poHA oueHouYHbIX cpeacTs no Hert POC (MpunoxeHue 9);

- MeToamMyeckMe pekoMeHpaumm Ons oby4varolMXCs MO WU3YYEHUH AUCLMMNANHBI U MPOXOXAEHUIO
KOHTPONbHO-OLEHO4YHbIX Meponpustun (MpunoxeHne 4);

- MeToamyeckme pekoMmeHgauumn npenogasarenam no gucumnnude (Mpunoxexue 7).

B coctaB y4ebGHO-mMeTOOMYECKOrO KOMMMEKca B 00A3aTenbHOM Mopsiake Tawkke  BXogdAT
nepeuncrieHHble B [punoxeHmsix 1 U 2 WUCTOYHUKM Yy4ebHOM M y4yebHO-MeToAMYECcKOM WHopMaLum,
y4yebHble pecypcbl U cpeacTBa HarNAAHOCTHN.

MpunoxeHms 1 n 2 Kk HacTosiwemy yd4eOHO-NPOrpaMMHOMY [OKYMEHTY B 00s3aTenbHOM nopsigke
aKTyanuaupyeTcs Ha Hayarno kaxaoro ydebHoro roga

OnekTpoHHas Bepcus akTyanbHoro YMK[, agantvpoBaHHas gns obyyalolmuxcs, BbICTaBNsSeTCa B
MHpopMaLnoHHO-06pa3oBaTeNLHOM Cpeaie yHuBepcuTeTa.

7.2 UHcpopmaLMOHHbIe TEXHOSIOTMU, UCNONb3yeMble NPU OCYLEeCcTBIEHUN
oGpa3oBaTenbLHOro npouecca no gUcCUUNIIMHe; COOTBETCTBYHOLWAA UM
MHdOpPMaLMOHHO-TEXHOIOrMYecKas U KOMNbOTepHas 6asa

MpumeHeHune cpencts UKT B npouecce peanusauum ANCLUMMMANHBI:

— WCMONb30OBaHWE WHTepHeT-Opay3epoB Ans MNpocCMOTpa, noucka, uabTpauuu, opraHMsauuu,
XpaHeHus1, N3BNEeYEeHNs U aHanuaa AaHHblX, MHpopMauum 1 LMdPOBOro KOHTEHTA;

— ucnonb3oBaHWe ob6nayHbiX CEepBUCOB AN MPOCMOTPa, Moucka, unbTpauum, opraHuMsauum,
XpaHeHus1, N3BNEeYEeHNs U aHanuaa gaHHblX, MHpopmauum 1 LumdgpoBoro KoHTeHTa (Google anck 1 1.4.);

— ucnonb3oBaHueoducHbIxnpunoxeHun Microsoft Office (MS Excel, MS Word, MS Power Point ngp.)
n Open Office;

— MoAgroTtoBka OTYETOB B LUMAPOBOM Mnn BymaxxHom dopmarte, B TOM YnUCNe NOAroToBKa Npe3eHTauum
(MS Word, MS PowerPoint);

— wucnonb3oBaHue digital-uHCTpyMEHTOB MO  (POPMUPOBAHMIO  3MNEKTPOHHOrO 0bpasoBaTenbHOro
koHTeHTa B OWOC yHuBepcuteta (https://do.omgau.ru/ ), npoBepke 3HAHWA, OOLLEHUS, COBMECTHOW
(komaHngHOM) paboTbl M CaMOMOATrOTOBKM CTYOEHTOB, COXPaHEHMIO LM@POBLIX CNEeAoB pe3ynbTaToB
oby4eHus n np.

MHdopMaLnoHHbIE TEXHOMOMMKU, WCMOMb3yeMble MpU OCyLWecTBreHnn obpasoBaTenbHOro npoiuecca no
ONCUMNITMHE 1 cBefeHUs 00 MHAOPMALIMOHHO-TEXHOSTOMMYECKON N KOMMNbIoTEPHON Ba3e, Heobxoaumon st
npenojaBaHus M W3yYeHuUs AMCUMNNUHBLI, npeacTaBneHbl B [punoxeHun 5. [aHHOe npunoxeHve B
0bs13aTENLEHOM NOPSAAKE akTyanu3mMpyeTCs Ha Havano Kaxaoro ydebHoro roaa.
7.3 MaTtepumanbHO-TeEXHMYECKOe obecnevyeHne y4ebHOro npouecca no AMCUUNINHE

CeefeHnsi 0 MaTepuanbHO-TeXHUYeckon 6ase, HeobOxoauMMon Ana  peanu3auum nporpaMmbi
OVCUMNIUHBI, NpeacTaBnexbl B MNpunoxeHun 6, koTopoe B obsi3aTenbHOM MOpPsiAKE aKTyanuaupyeTcsl Ha
Hayano kaxgoro y4ebHoro roga.

7.4. OpraHusaunoHHoe obecneyeHue y4e6HOro npowecca 1 cneymanbHble TPe60OBaHNUA K HEMY
C yYeTOM xapakTepa y4eOHOM paboTbl N0 AUCLUNINIMHE
AyOouTopHble y4ebHble 3aHATUA NO AMCUMUMNIIMHE BeAyTCs B COOTBETCTBUM C  pacnuUcaHueM,
BHeayaUTOpHas akagemudeckasi paboTa opraHusyeTcs B COOTBETCTBMM C CEMECTPOBLIM rpadukom BAP un
rpacmkamm caavm/npnéma/salimTbl BbiNONHEHHbIX paboT. KoHCynbTupoBaHue obyvatolumMxcs, udyvaroLmx
OaHHYI0 OUCLIMNITUHY, OCYLLIECTBMSIETCS B COOTBETCTBUU C rPadPnKOM KOHCYMbTaL WM.

7.5 KappoBoe obecneyeHue y4e6HOro npouecca no gucUuniimHe
CeepeHnss 0 kagpoBoM obecrnevyeHun y4ebOHOro npouecca nNO AUCUUMIIMHE NpPeACTaBleHbl B
MpunoxeHun 8, kOTOpoe B 06A3aTENBHOM MOPSAKE aKTyanu3npyeTcs Ha Havano Kaxaoro y4ebHoro roga.

7.6. O6ecneyeHune y4eb6HOro npowlecca Nno gucuuUnivHe Ansa UHBanUAoOB U nuy,
C OrpaHU4YeHHbIMU BO3MOXHOCTSIMU 340POBbSI
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OpraHnsaunMoHHO-NeJarornyeckoe,  MCUXONoro-nearorndeckoe  CoOmnpoBoOXAeHME  obyvaroLumxcs
WHBanNMOoB W fWL C OrpaHWYeHHbIMW BO3MOXHOCTSIMU 3[0POBbS OCYLUECTBMSIETCA HA OCHOBaHUU
COOTBETCTBYIOLLEN peEKOMeHOAUMM B 3aKMYEHUM MCUMXOSIOro-MeanKo-neaarornyeckon  KOMUCCUKU  Unu
NHAMBMAOYanbHOW Nporpamme peabunutaumm uHBanvaa.

Obyvarowumes 13 yucna nuL, ¢ orpaHNYeHHbIMU BO3MOXHOCTSIMU 340POBbS M MHBaANUAOB B Cryyae
HeobxoaMMoCTK:

— NPeaocTaBnslOTCA MedaTHble W (UNK) SNeKTpPOHHble obpas3oBaTenbHble pecypcbl B
dopmax, aganTUPOBaAHHbLIX K OrpaHUYEHNAM NX 340POBbS;

— y4yebHO-mMeTOOMYECKME MaTepuanbl AN CaMOCTOATENbHOW  paboThl, OUEHOYHbIE
cpeacTea BbIOMpalTCsa € y4eTOM UX UHAMBUAYANbHBIX NCUXOM3NYECKUX OCOBEHHOCTEN;

— paspeluaeTcsi UCMOofb30BaHNE TEXHUYECKUX CPEACTB, HEOOXOOMMBIX MM B CBSA3N C UX
NHANBMAYanNbHbIMKM OCODEHHOCTAMM (3TU cpeacTBa MOryT ObiTb NpeaoCcTaBneHbl YHUBEPCUTETOM
NI MOTYT UCMONb30BaTbCs CODCTBEHHbIE TEXHUYECKNE CPEeaCTBa).

— MpoBefeHMe npoueaypbl OUEHMBaHUSA pesynbTaToB 0OYyYEHUS BO3MOXHO C Y4ETOM
ocobeHHocTen Ho3onormn (YCTHO, MMCbMEHHO Ha BGymare, NUCbMEHHO Ha KoMMnbloTepe, B hopme
TECTMpPOBaHMA W T.N.) NPU WCMNOMNb30BaHMM [JOCTYNHOM (POPMbl NPEAOCTaBEHUA 3afaHuin
OLIEHOYHbIX CPeACTB M OTBETOB Ha 3ajaHus (B nevyaTtHoW dhopMe yBenM4eHHbIM LWpudToM, B
dopme ayamnosanmcu, B opMe 3NEKTPOHHOIO AOKYMEHTA, 3a4aHNs 3a4nTbIBAOTCA aCCUCTEHTOM,
3afaHua  NpefocTaBNAlTCA C  MCNONb30BaHMEM  CypAaonepeBoda) C  MCMOSb30BaHWEM
OOMOSTHNTENbLHOrO BpeMeHU A NOAroTOBKU OTBETA.

Bo Bpemsi npoBedeHusi 3aHATUMIA B rpynnax, rge obydarotcsa mHBanuabl n obydarowmecs ¢ OBS3,
BO3MOXHO NPUMEHEHUE MYNbTUMEOUNAHBIX CPEACTB, OPITEXHUKN, CNana-npoOeKTOPOB U UHbIX CPeacTB Ans
MOBbILLEHUS] YPOBHS BOCMPUATUA Yy4eOHON MHpopMaLMK 06yYatoLLMMUCS C pasfMYHbIMU HapyLleHusamu. Ons
pPasbsiCHEHUs] OTAENbHLIX BOMPOCOB M3y4aeMoOW AMCUMMNIUHBI  MpenogaBaTtensmu  LOMNOSHUTENBHO
NPOBOAATCSA MHAMBUAYASbHbIE KOHCYMbTaLMK, B TOM YKCIE C UCMONb30BaHMEM ceTu VIHTEpHeET.

7.7 O6ecne4yeHne obpasoBaTenbHbIX NPOrpamMM C YaCTUYHbIM NPUMEHEHUEM
31eKTPOHHOro 06y4YeHUA U AUCTAaHLMOHHbIX 06pa3oBaTeNbHbIX TEXHOMOMUM

Mpn peanusauum nporpaMMbl  AWUCLMUMNAWHBI  MOTYT MPUMEHSTLCS 3MNEKTPOHHOE 0bydeHne wu
ANCTaHLMOHHblE 0Gpa3oBaTeNbHbIE TEXHOOTUN.

B cnyyae npuMeHeHUs1 3NEKTPOHHOrO OBYYEHUSs!, OUCTaHUMOHHbLIX 0Opa3oBaTENbHbIX TEXHOMOMMNM,
obyvatowmmess  obecneumBaeTcsl [OCTYN K COBPEMEHHbIM MpodeccuoHarnbHbiM  6asam  AaHHbIX U
NHOPMALMOHHBIM CMPaBOYHLIM CUCTEMAaM, COCTaB KOTOPLIX onpedensieTca B pabodelt nporpamme. B
NHOpMaLMOHHO-06pa3oBaTeNbHONW Cpede YHMBEpPCUTETA B paMKkax AWUCLMMIMH CO34AETCS SMEKTPOHHbIN
obyvarowmn Kypc, cogepxawimi ydyebHo-meTogudeckue, TeopeTudeckme Mmartepuarnbl, MHOPMaLMUOHHBbIE
mMaTtepuansl 4nsi CaMOCTOSTENbHON paboThl.
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8. MINCT PACCMOTPEHUIA U O0OBPEHUM
paGouen nporpaMmbl gucuunnuHbl 51.0.08 ®usuka
B cocTtaBe OlNOI 21.03.02 3emneycTPOUCTBO U KaaacTpbl

1. PaccmoTpeHa u ono6peHa:

sthes

a) Ha sacepaHun obecneymsaroLleii npenojaBsaHue kagenpbl rymaHuTapHbix, COLlMaanO-SKOHOMVNeCKVIX "

d)yHAaMeHTaJ'IbeIX auncuunnuH

npotokon Ne 10 ot 02.06.2021 r. /

3aB. kaeapon, KaHA.UCT.HayK, AOLEHT ékf - E.B. Cokonosa

6) Ha 3acepaHvum meToguyeckoro coseta Tapckoro unuana;

npotokon Ne 10 ot 08.06.2021 .

Mpencenarens METOANYECKOrO COBETA, KaHA,. 3KOH. HayK, LOLIEHT. @ﬂ W E.B.KOguHa

2. PaccmoTpeHue u onobpeHue npeacTtaBuTensaMu npodeccuoHanbHou cepbl no npodunio
onorn:

MBY «Otpen apxutektypbl u 6naroyctpoicrea
Tapckoro ropoAckoro NoceneHns»,

Owmckast obnacTb, r. Tapa, pykoBoguTenNb A.C. PomalLlko

3. PaccMoTpeHune u ofoGpeHue BHEWWHUMU NPeACTaBUTENAMU (OpraHaMu) neaarormn4eckoro

(Hay4YHo-neparoruyeckoro) cooGuecTBa No NPOGUI0 AUCLUNIIUHDI:

A ¥ /CZQMN C.H. Conosgea
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9. UBMEHEHUA U OONONHEHUA
K pabo4en nporpaMmme QUCLIMNNUHBI
npeacrtaBneHbl B npunoxexHun 10.
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NPUNOXEHMUE 1

NMEPEYEHb
nutepaTypbl, peKOMeHayeMoW
AN M3yvYeHust QUCLUMUNNUHbI

ABTOp, HanMmeHoBaHue, BbIXOAHbIE AaHHbIE

HocTtyn

1

OcHoBHas y4ebHas nutepaTypa:

HemugyeHko B. N. ®usumka : yuebHuk / B.N. NemuayeHko, N.B. lemmayeHko. — 6-
e u3g., nepepab. n gon. — Mockea : MHOPA-M, 2021. — 581 c. - ISBN 978-5-16-
010079-1. - TeKkcT : anekTpoHHbIN. - URL:
https://znanium.com/catalog/product/1541963 — Pexxum goctyna: ans asTopus.
nonb3oBaTenemn

http://znanium.com/

Menues, A. . dusuka / A. 1. ienues. — 4-e u3g., ctep. — CaHkr-lNetepbypr :
JlaHb, 2024. — 676 c. — ISBN 978-5-507-48769-1. — TeKCT : 3NIEKTPOHHbIN. —
URL: https://e.lanbook.com/book/362933 — Pexum goctyna: ans asTopus.
nonb3osatenen. — C. 1.).

http://e.lanbook.com/

JloryHoBa 3. B. lNpakTukym no dusuke : yuebHoe nocobue / 3. B. JloryHoBa. —
Owmck : Omckuia FTAY, 2020. — 87 c. — ISBN 978-5-89764-833-7. — TekcT :
anekTpoHHbIN. — URL: https://e.lanbook.com/book/136149 — Pexum goctyna:
Ons aBTOpM3. nonb3oBaTenen

http://e.lanbook.com/

Maenoe C. B. O6was dusmka: cOopHuk 3agady : yuebHoe nocodue / C.B. Nasnos,
JI.LA. CkuneTtpoea ; nog peg. C.B. lNMaenosa. — Mocksa : UHOPA-M, 2023. — 319
c. — ISBN 978-5-16-013262-4. - TekcT : aneKTpoHHbIN. - URL:
https://znanium.com/catalog/product/2126629 — Pexum goctyna: ans aBTopms.
nonb3oBaTenemn

http://znanium.com/

XaBpyHsik B. I'. Kypc dumsumkm : yuebHoe nocodume / B.I'. XaBpyHsik. — Mocksa :

URL: https://znanium.com/catalog/product/1149108 — Pexum goctyna: ang
aBTOpKM3. Nonb3oBaTenemn

NHOPA-M, 2021. — 400 c. — ISBN 978-5-16-006395-9. - TeKCT : 3NEKTPOHHbIN. -

http://znanium.com/

XaBpyHsik B. . dusuka. JlTabopaTopHbIvi npakTukyMm : y4ebHoe nocobue / B. T.

TekcT : anekTpoHHbIN. - URL: https://znanium.com/catalog/product/1010095 —
Pexum goctyna: ons aBTopus. nonb3oBartenem

XaBpyHsk. — Mocksa : UH®PA-M, 2019. — 142 c. — ISBN 978-5-16-006428-4. -

http://znanium.com/

Kypc domsukn: yuebHoe nocobue/ P. . Fpabosckuii. - 12-e n3g. — CaHkT-
Metepbypr.: llaHb, 2012. — 607 c. - ISBN 978-5-8114-0466-7 - TekcT :
HenocpeacTBEHHbIN.

Bubnuoteka Tapckoro
dunuana ¢reoy BO
Owmckun FTAY

>KypHan ecTecTBEHHOHaY4YHbIX UCCeA0BaHU: CETEBON HaYYHbIN XXypHas —
MockBa. — ISSN 2500-0489- TekcT : anekTpoHHbIN. - URL: https://znanium.com

http://znanium.com/
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NMPUNOXEHUE 2

NEPEYEHb PECYPCOB
WH®OPMALMOHHO-TENIEKOMMYHUKALUUOHHOWU CETU «MHTEPHET»
N NOKAIbHbIX CETEX YHUBEPCUTETA,
Heo6xoAMMbIX ANA OCBOEHUA AUCLUMNIUHbI

1. YaaneHHble 3NeKTPOHHble ceTeBble y4eOHble pecypcbl BPEMEHHOro AocTyna,
copmupoBaHHbIe HA OCHOBaHMU NPAMbIX AOFOBOPORB C NpaBooGnagarenamm
(aneKTpoHHbIe 6ubnuoTeyHble cuctembl - A6C)

HanmeHoBaHue Ooctyn

OBC «znanium.com» http://znanium.com/

2. 3neKTp0|-||-|b|e ceTeBble peCcypcCbl OTKPbITOro goctyna (npocbeccwouaanble 0a3bl 4aHHbIX,
MacCoBble OTKPbITblIe OHnaﬁH-Kprbl n np.):

MpodpeccnoHanbHble 6asbl AaHHbIX | https://do.omgau.ru

3. ANeKTPOHHbIe y4ebHble U y4yeO6HO-MeToaMYEeCKNE pecypcChbl, NOArOTOBMEHHbIe B
yHUBepcuTeTe:

ABTOp(bl) HavmeHoBaHve Hoctyn
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NMPUNOXEHUE 3

YHEBHO-METOAWYECKOE OBECINEYEHUE
CAMOCTOATEJIbHOU PABOTbI OBYYAIOLLUNXCA
no AucuunIunHe

1. YyeOHO-MeTOQUYECKNE pa3paboTKu Ha NpaBax PyKonucwu

AsTop(bl) HaumeHoBaHve HocTtyn
Criosuosa 1.1, MeToaunyeckue ykasaHusa ns obyyaroLumxcs no 3ANOC «OMIrAY-
N3y4eHuo ancumnnnuHbl «Pusmnka» Moodle»
2. Yye6GHO-MeTOAMNYECKME pPa3paboTKM Ha NpaBax PyKoOnucu
AsTop(bl) HaumeHoBaHve HocTtyn

3. YueGHble pecypcbl oTkpbiTOoro gocrtyna (MOOK)

HocTtyn
(ccbinka Ha MOOK,
Aarta nocrnegHero
obpalleHus)

HanmeHoBaHne MOOK Mnardopma BY3 pa3paboTtuuk
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NMPUNOXEHWUE 4
METOANYECKUE YKASAHUA OANA OBYYAIOLUMNXCA

no OCBOEHN ANCLUUNMIINHDbI
npeactTaBlieHbl oTAENIbHBIM QOKYMEHTOM
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NPUNOXEHME 5

MHOOPMAUMNOHHbIE TEXHOJTIOIUN,
ucnonb3yemMsble Npu ocyLecTerneHMn obpasoBaTenbLHOro npouecca

no guncuuniuvnHe

1. MporpaMmHbie NPOAYKTLI, HEO6X0AUMbBIE AN OCBOEHUs Y4eOHOW AUCLUNIIUHBI

HanmeHoBaHue

nporpammHoro npoaykta (M)

Buabl y4ebHbix 3aHATUR 1 pabor,
B KOTOPbIX MCNONb3yeTcH
[OaHHbIN NPOaYKT

Microsoft Office (MS Excel, MS Word, MS Power Point nap.) n

Open Office

Jlekummn, nabopaTopHble 3aHATUSA

2. UHchopMaLMOHHbIE cnpaBO4YHble CUCTEMBI, HEOOXOAUMbBIE

ANs peanusaumm y4e6HOro npouecca

HanmeHoBaHue

CNpaBO4YHON CUCTEMbI

Ooctyn

3. CneuunanusvpoBaHHble MOMELLEeHUA U
ucnonb3yembie B paMKax MHopmaTusaumm y4eGHOro npouecca

o6opyaoBaHue,

HanmeHoBaHue nomelleHns

HanmeHoBaHne
obopyaoBaHus

Buabl y4ebHbIX 3aHATUR 1 pabor,
B KOTOpPbIX UCNOSb3yeTCs
AaHHoe nomeLleHne

KomnbloTepHbINn knacc

Knacc ceobogHoro goctyna

B Hanu4nm nMetoTcs
KOMMbIOTEPbI C
YCTaHOBEHHbIM
nporpamMmHbIM

obecnevyeHnem 1 BbIXO40oM

B ceTb VIHTepHeT

Wcnonb3syeTcsa npu opraHnsaumm
camocTosTeNbHOM paboThl
obyyvaroLmxcs

YyebHas nabopaTtopus obLien
PU3nNKn

KomnbloTep, npoekTop

Mcnonb3yeTca npu npoBegeHun
NEKUNOHHbIX M NabopaTopHbIX 3aHATUMN,
KOTOpblE CONPOBOXAAKTCS
JeMOHCTpaLmen npes3eHTauun

4. dneKTpoHHbIe UHPOPMaLUOHHO-06pa3oBaTenbHble cuctembl (AUOC)

HaunmeHnoBaHne SNOC

HocTtyn

Buabl y4ebHbIX 3aHATUR 1 pabor,
B KOTOpPbIX UCNOSb3yeTCsl
[JaHHas cuctema

3ANOC «OmIrAY-Moodle»

https://do.omgau.ru/

CamocTosaTenbHas paboTta

obyyvarLmxcs
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NMPUNOXEHWUE 6

MATEPUAJNIbHO-TEXHUYECKOE OBECMNEYEHUE
YYEBHOI'O NMPOLECCA No ANCUUIMITMHE

HaumeHoBaHuWe cneumanbHblX NOMELLEHUI 1 OcHalLeHHOCTb cneumanbHbIX NOMELLEHNIA U MOMELLLEHWI
NOMELLIEHMI O151 CAMOCTOSATENbHON paboThl OJ151 CaMOCTOSITENbHOW paboThl
KoMnbOTEpPHbIN Kacc ¢ BbIXO40M B Ayoutopma gns NpoBedeHUs NpaKTUYeCKUX 3aHSTUMN,
«NHTEepHeT». rpynnoBbIX U MHAMBUAYATbHbIX KOHCYNbTaUMWMn, TEKYLLEro
KOHTpOns " NMPOMEXYTOYHON aTTectauumu,
CaMOCTOATENbHON  paboThl, BbIMNOMIHEHWS  KYPCOBOIO
npoekTa.
Paboyee m™mecTOo npenogaBaTens, paboune MecTa
obyvatoLmxcs.
Hocka yyYyeHun4yeckas 3x-anemeHTHas, 3KpaH,
KOMMbIOTEPBLI C NpOorpamMmmMHbIM o6ecnevyeHnem
Y4yebHble ayguTopuu Ond npoBeneHus YyebHas ayautopuss TNEKUMOHHOro Tuna uW  Ans
NEKLUMNOHHBIX, NabopaTopHbIX U NPaKTUYECKMX NPOBeAEeHNs MPaKTUYECKNUX 3aHATU.
3aHATUM Paboyee mecTO npenogaBatens, paboune MecTa
obyuvarowwmxcs.
[ocka yyeHn4yeckas 3x-aneMeHTHas, mebenb
ayouTopHas.
MepeHocHoe MyNbTUMEANIAHOE obopynoBaHue:
NMPOEKTOp, 3KpaH, KOMMbITEP C NpOrpaMmmHbIM
obecrne4veHnemM.
YyebHoe obopynoBaHue, Heobxoaumoe ans
npoBeAeHUs NabopaTopHbIX paborT.
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NPUNOXEHUE 7
METOAOMYECKME PEKOMEHOALIUU NPENOOABATENAM

1. OPTAHU3ALMOHHBLIE TPEEOBAHUA K YYEBEHON PABOTE NO AUCUUNIIUHE

®dopmMbl opraHusauum Y4eOHOW [OeATEeNbHOCTM MO AUCLUMUNIWHE: feKUusi, MpakTuyeckue u
nabopaTtopHble 3aHATUS!, caMmocTosTeNbHas paboTa oby4varoLmxcs, 3K3aMeH.

Y obyyvaroLlmxca BeayTcsa NEKUNOHHbIE 3aHATUS B UHTEPaKTUBHOW chopme B BUAE MNeKLMU-UHopMaLmu,
nekuMu-Bn3yanusaumm u nekumu-guckyccum, npobnemHon nekuuu. [pakTnyeckue 3aHATUS MPOXOAAT C
pelweHnem 3agay.. Ha nabopaTopHbiX paboTax UCnonb3ytTcs MeTOoAbl rpynnoBon paboTbl M 3aluUThbl
pe3ynbTaToB.

B xope wusydeHus gucuumnnuHbl obydaroliemycs HeoOBXoAMMO BbIMOMHUTL BHEayaAUTOPHYK paboTy,
KOTOpas COCTOUT U3 cnefywlmux BuMAOOB paboT: ¢ukcMpoBaHHble Buabl paboT (gopaboTka 3agaHui,
BblJAHHbIX HA MPaKTUYECKUX 3aHATUAX; CaMOCTOATENbHOE WU3yYyeHWe TeM, CaMOCTOATENbHOE peLleHune
3agad (2 npakTnyeckne paboTbl) NOArOTOBKA K TEKYLLEMY KOHTPOJIIO.

Ha camocTosiTenbHoe nsyyeHve obydatrowerocs o4Hon chopMbl 06y4EeHNsT BBIHOCUTCS ABE TEMbI:
«OnTuyeckme KBaHTOBbIE reHepaTopbl» U «DNeMeHTapHble YacTuLbly». 10 UToram n3ydeHnst AaHHbIX TeM
obyyarowuincs nogrotaBnmMeaeT UHOpMaLMo B hopme KOHCMekTa.

Mocne npoBedeHVs NeKuMK, ODy4aroLMNCS CaMOCTOSTENBHO TOTOBMTCA MO BOMPOCaM feKumu, M3ydaeT
TEOPETUYECKUIA MaTepuar rno TeMe NEKLUMOHHOIO 3aHATUSA, Y4eBHYH0 nuTepaTypy, UHTEPHET-PECYPChI.

PesynbTatoMm npoBeOeHWst MPaKTUYECKOrO 3aHATUS SBMSIETCA aKTMBHOE CopepXaTtenbHoe — yyactue
0obyyaroLLMxcs B COBMECTHOM rpynnoBon paboTe 1 NpeaocTaBneHre NpenogaBaTento peLleHHbIX COrMacHo nraHa
B ayaAMTOpWUM 1 JoMa 3a4au.

Mocne nNpoBeOeHUs Kaxkaon TemaTu4eckomn nnabopaTopHor paboTel MPOBOAUTCH TEKYLLUMIN KOHTPOMb, KOTOPbLIN
OOJDKEH OLEHMBATLCS NpenoaaBaTenem.

PyGeXXHbIN KOHTPOMNb BKIOYAET MNPOBEPKY BEAYLLMM MPernofaBaTerieM KOHCMNEKTa NEKLUMWA, NpoBeAeHNE OBYX
KOHTPOSbHbIX PaboT Y KOMIOKBUYM .

TOroBbI KOHTPONb BKIOYAET TECTUPOBAHWE.

Mo utoram nsy4eHns QUCLMNIMHBLI OCYLLECTBSIETCA aTTecTauusi obyyarowmxcs B hopme ak3ameHa.

YuntbiBass 3Haummoctb Pusnka B npodeccuoHanbHOM CTaHOBMeHUM OGakanaBpa ArpoHoMuu, K ee
N3y4YEHMIO NPEODBSBIIAIOTCSA CNeayoLne opraHn3aumnoHHbIe TpeboBaHUS:

— obssaTenbHoOe noceleHne obyyaLlmMMcs BCEX BUOOB ayoUTOPHbIX 3aHSATUI; BEOEHWE KOHCMeKTa B
XOAe NEeKUMOHHbIX 3aHSATUN; KadeCTBEeHHas CcamoCTOosTeNnbHash NOATOTOBKA K MPAaKTUYECKUM 3aHATUAM,
aKkTMBHas paboTa Ha HUX 1 CBOEBPEMEHHas caada npenogasaTternio;

— aKkTMBHas, pwuTMMYHas BHeayauTopHas pabota obydvalolwlerocs; CBOeBpeMEHHasi cAada
npenoaaBaTterto OTYETHbIX MaTepurasoB No ayaAuTOPHbIM U BHEAyOUTOPHbIM Bugam pabor.

2. OPFAHM3ALMA U NPOBEAEHMUE NEKLUMOHHbIX 3AHATUN

Creuudvika gucumnnmiel «dr3mka» COCTOUT B TOM, YTO pacCMOTPEHUE TEOPETUYECKMX BOMPOCOB Ha
NEKLUUsX TECHO CBSI3AHO C NPaKTUYECKUMU 3aHATUAMWU. B 9TUX yCnoBMsX Ha Nekumsx ocobeHHo Bonblioe
3HavYeHVe MMeeT peanusaung cnegyowmnx 3agav:

1) rny6okoe ocMbICnMBaHUE psaa NOHATUA N MNONOXEHUN, BBEAEHHbIX B TEOPETUHECKOM KYpCE;

2) packpblTUe NpUKNagHOro 3Ha4YeHUs TeOPETUYECKNX CBEAEHUI;

3) pa3BuTMe TBOPUHECKOro Noaxoaa K peLleHUIo MPakTUYECKMX N HEKOTOPbIX TEOPETUYECKUX BOMPOCOB;

4) 3aKkpenneHue nony4YeHHbIX 3HaHWA MyTeM NPakTU4YEeCKOro NCNoNb30BaHUS;

Hapsgy ¢ nepedvcneHHbiMM Bbille OOpasoBaTenbHbIMU LENsiMy, FEKUUOHHbIE 3aHATUS OOMKHbI
npecnefoBaTb U BaXHble LefiM BOCNUTATENbHOIO XapakTtepa, a UMEHHO:

a) BOCNUTaHWe HaCTOMYMBOCTM B AOCTUXKEHMM KOHEYHON Lienu;

6) BoCNWTaHWe OMCLMNNHBI YMa, akKypaTHOCTU, AOOPOCOBECTHOIO OTHOLIEHMS K paboTe;

B) BOCMUTAHME KPUTUYECKOrO OTHOLUEHUSA K CBOEW AeATENbHOCTWM, YMEHUSA aHanuanpoBaTb CBOH
paboTy, nckatbe ONTUManbHbIN NyTb PELUEHUS, HAXOAUTb CBOW OLLUNGKN N YCTPaHATb UX.

MpenogaBatens AOMKEH YeTKO [aTb CBSA3aHHOE, MocnefoBaTeflbHOe W3NoXeHue maTepuana B
COOTBETCTBMM C HOBEMLWIMMWU OAHHBIMW Hayku, NpeacTtaBuTb OOy4aloLerocd OCHOBHOE ee COoAepXaHue B
cXkaTtoMm, cuctemaTmsmpoBaHHoM Buge. lNpenogaBartene JOMKEH manaratb y4ebHbIM mMaTtepuan ¢ nosuuum
MEXONCUMNIMHAPHOIrO noaxo4a, AaBaTb YeTKMe onpefeneHus MOHATUMHOrO annapaTa, KOTOpbIn
NCNOoNb3yeTCA NpU U3y4eHN ANCUUNIUHBI.

B yyebHOM npouecce npenogaBaTenb AOMKEH WCMOMb30BaTb aKTMBHbIE M UHTEPAKTUBHbIE (hOPMbI
06y4yeHuss oby4yalolmxcs, KOTopble [OIDKHbI ONMUPaTbCA Ha TBOPYECKOE MbillfieHne oby4varolmxcs, B
HambonbLUe CTENEHN aKTMBU3MPOBaTb MO3HABATENbHYHO AEATENbHOCTb, AenaTb MX COaBTOPaMy HOBbIX
naen, npuyyatb WX CaMOCTOATENbHO MNPUHMMATb ONTMMArnbHble peleHns u cnocobcTBoBaTh WX
peanu3auun.
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B ayguTopHon paboTe co obyvarowmmmcs npegnonararoTca cnegyowme opmbl MPOBEAEHNST NEKLMNIA:

UuhopmayuoHHas (MCrnonb3yeTcsl OObACHUTENBHO-UNMIOCTPATUBHBIN METOA u3noxeHusd). Jlekuus-
MHopMaLna — caMblil TPAOULMOHHBIA BUA NEKUUIN B BbICLLEN LUKONE.

Jlekyusi-Quckyccusi — npenofjaBaTenb MNpPU  U3NOXEHUE JEKUMOHHOTO MaTtepuana He TOmbKo
Mcrnonb3yeT OTBEThbl CryllaTenen Ha CBOW BOMPOCbI, HO W OpraHu3yeT CBODOOHBIN OOMEH MHEHUAMW B
MHTepBanax Mexagy NormyeckuMun pasgenamu.

Jlekyusi-eusyanusayus npegnonaraeT Bu3yanbHyto nogadvy martepuana cpeacrsamm TCO unu ayamo-,
BUOEOTEXHUKU C pPasBUTUEM WNN  KPaTKUM  KOMMEHTUPOBaHMEM AEMOHCTPUPYEMbIX BU3yalbHbIX
MaTepuanos.

B 3aBucMMOCTM OT MecTa M ponu B opraHu3dauum yd4ebHOro npouecca MOXHO BblAENUTb Takue
OCHOBHble pa3Ho8uUOHOCMU JIeKyul, Kak:

BeoOdHasi nekyus OTKPbIBAET IEKUMOHHBLIN Kypc MO npeameTy. Ha 3To nekuum 4eTko U SpKo
nokasblBaeTCs TEOPETMYECKOE 1 MPUKINaaHoe 3HadeHne npegMeTa, ero CBssb C ApYrumMu npegMmeTamu, porb
B NOHMMaHuM (BUAEHUN) MUpa, B MOATOTOBKE creunan1cTa.

O630pHasi JleKyusi COLOEPXWUT KpaTKyl, B 3HauYUTENbHOM Mepe o0606LieHHY0 MHGopmauuio o6
onpeaeneHHbIX OOHOPOAHbIX (BMM3KMX N0 CoAEePKaHWMK0) MPOrpaMMHbIX BOMpocax.

lpob6nemHas nekyus npeanonaraeT U3NOXeHWe maTepuana vyepes npobnemMHOCTb BONPOCOB, 3ajad
unu cutyaumii. MNMpu 3TOM Npouecc No3HaHWsA NPOUCXOAUT B HAay4YHOM MOWCKe, Auanore u coTpygHUYecTBe C
npenogaBaTenem B NpoLecce aHann3a u CpaBHEHNSI TOUEK 3PEHNsI U T. 4.

3. OPFAHM3ALIMA U NPOBEOEHUE NMPAKTUYECKUX U TABOPATOPHbIX 3AHATUN NO
ANCUUNIUHE

MpakTnyeckme 3aHATUA TakkKe WMEKT 3HayeHne B Y4ebHOM npouecce. Ha Takmx 3aHATUAX
obyyaloLmecs ydatcs CamMOCTOATENbHO pellaTbh MpakTUYeckue 3ajayun, pasBuMBalOT HaBblkM paboTbl C
HOpMaTUBHBLIMW MaTepuanamu, yrinyonsiT CBOU TEOPETUYECKME 3HAHNS.

MpakTuyeckoe 3aHATUE MNPOBOAUTCS MO CheuuanbHOMY MnaHy-3afaHuilo, KOTOPOE COOEpPXMTCSH B
y4ebHbIX KHUrax, y4ebHO-MeToaNYEeCKNX MaTepuanax.

Tam e ykasblBalOTCA maTepuarnbl, HA OCHOBE KOTOpPbIX peluaeTcsi yyebHas 3agada, JarTcs KpaTkue
MeTOoAMYeCcKMe pekoOMeHAALMN MO BbINOSIHEHUIO AOMALUHETO 3afaHusl.

PekomeHnayeTcsi cocTaBuTb MfaH MOATOTOBKM K 3aHATMIO. OTO HE 3HauuT, YTO HYXHO obA3aTenbHO
COCTaBNsATb MUCbMEHHbIA OOKyMEHT. [JocTaToyHO, 4TOObl 3TOT MifaH, Kak roBOpUTCS, «TBEpAo cuaen B
ronioBe». WHbIMM crioBamu, HeoBXxoAMMO XOpPOLIO 3HaTb TEOPUIO BOMPOCA, KOTOPLIN ABMSETCH npegMeToMm
pPacCMOTPEHUSI Ha MNPaKTUY4EeCKOM 3aHAaTUKU. [loaroTtoBka K MPaKTUYECKOMY 3aHATUIO [OOIDKHa HawTu
OTpaXeHue B 3anucsax, XenatenbHO B TOW e TeTpagu, MOCBSLWEHHOW [daHHOMYy npegMeTy. Ha
NMpaKkTU4YeckoM 3aHATMM obydalowmecss coobLatoT BapuaHTbl pelleHust  3agad/ka3ycoB/KEWCOB C
COOTBETCTBYIOLLEN aprymeHTaumen u oBOCHOBAHWEM, KOTOpble 3aTeM KONMMeKTUMBHO obcyxaalTcs B
nopsiake cBo6oaHOM AMcKyccumn. BaxHo, 4Tobbl Kaxabli 00yYaloLWmnnea CTPEMUINCS K aKTUBHOMY y4acTuio B
obcyxaeHun peluaemMbix npobriemM, 4Tobbl B XO4e MNPaKTUYECKOrO 3aHATUS HE OCTaBarioCb HEMOHSATHbIX
BOMPOCOB.

Ha 3aHaTumn npenogaBaTenb MOXET AaTb HOBblEe OOMNOSMHUTENbHbIE 3afaHNSA, KOTOPbIE HYXXHO peLUnTb
30eCb Xe U TeM CaMblM MPOBEPUTb, HACKOMNbKO FNyOOKO OCBOEHbI TEOpEeTMYEecKMe BOMPOChI MO TEME U
HOpMaTUBHbIV MaTepwuarn.

B cnyyae nponycka npakTM4eckoro 3aHATMS obydatowmiics o0s3aH BbINOMHWTE MNNaH-3agaHve U
oTYMTaTbhCs Nepes pyKkoBOAUTENEM 3aHATUSA B COrMacoBaHHOE C HUM BPEMS

Takke nnaHoMm paboTbl NO AUCLMNNMHE NpedycMOTpeHbl nabopaTopHble 3afaHud, KoTopble
NpoBOAATCSA Ha OCHOBE rpynnoBoro Metoaa pabotbl obyyarowmxcs. JlabopaTopHble 3aHATUS NPOBOAATCS B
nabopatopun obuwenn uankn Ne108, yuyebHbii kopnyc Ne3. JlaGopaTopHble 3aHATUS MpedycMaTpuBaroT:
npegBapuTenbHOe O3HakomieHve obydaowmxca ¢ MY, usydeHus TeopeTMdecKux BOMPOCOB MO Teme
uccneaoBaHns, 3HaKOMCTBO C YCTPOMCTBOM MNpubopoB, HenocpeacTBeHHas pabota B nabopatopuu, caada
OTYETOB B ayAUTOPHOE BPEMSI.

4. OPTAHU3ALIMA CAMOCTOATENBHON PABOTbI OBYYAIOLLIMXCS

4.1. CamocTOoAAITeNIbHOE U3y4YeHUe TeM

TeMbl, BbIHECEHHbLIE Ha CAMOCTOSATENbHOE n3ydyeHue, HeobxoauMbl o6y'-|arou.|,emyc;| Ana HanmcaHuA
KOHCMNEKTOB, NOAroToBKE K YCTHOMY OMNpPOCY npenogaBaTtenem.

l'lpeno,anaTenb B Ha4ane wu3ydeHuna agucuunniinHbl BblOaeT o6yqa+ou.|,eroc;| BCE€ TeMbl AO5d
CaMOCTOATENTIbHOIO UN3y4eHud, onpependetr CpoKu BAPO wu npegocTtaBl/ieHNA OTYETHbIX MaTepunarnoB
npenogasartersito. CDopma OTHYETHOCTU NO CaMOCTOATESIbHO N3Yy4YEHHbIM TEMaM — KOHCNEKT, Onpoc.
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MpenopaBatento HeobxoAMMO MNOSACHUTL oby4vatoulerocss o6WMIA  anroputM  CaMOCTOATENBHOIO
N3y4YeHnsi TEM:

O6wWmin anropuT™M CaMOCTOATENILHOIO U3YYEHUA TeM

1) O3HaKOMUTLCS C peKOMEHA0BAHHOW y4ebHON NuTepaTypon 1 ANEKTPOHHbLIMU pecypcamm nNo Teme
(opreHTUpysaCb Ha BONPOCHI A1 CAMOKOHTPONS).

2) Ha aToi ocHOBEe COCTaBUTb Pa3BEPHYTLIN MIaH N3NOXeHNs TEMb

3) BbibpaTb hopMy OTYETHOCTU KOHCMEKTOB(MMAH — KOHCNEKT, TEKCTYarnbHbIA KOHCNEKT, CBOBOAHbIN
KOHCIMEKT, KOHCMEKT — cxeMa)/npeseHTauus/acce/goknag

2) OchopMUTb OTYETHLIN MaTepman B yCTaHOBIIEHHON hOPME B COOTBETCTBUM METOANYECKUMMU
pekoMeHZaumsamm

3) HDOBeCTI/I CaMOKOHTpPOJIb OCBOEHNA TEMbI MO BOMpocaM, BblJaHHbIM NpenoaaBaTenem

4) MNpepocTaBuUTb OTYETHBLIA MaTepuan npenogaBaTesio No CornacoBaHMO C BeAyLMM NpenogaBaTenem

5) MoAroToBUTLCSA K NPeAYCMOTPEHHOMY KOHTPOSIbHO-OLIE@HOYHOMY MEPOMNPUSTUIO MO pesyrnbTaTtaM
CaMOCTOSATESIbHOTO U3YYeHMWsl TEMb

6) MNpVHATL y4acTue B ykazaHHOM MEpPONpUATUK, MPONTK pyGexHoe TecTMpoBaHWe No pasgeny Ha
ayaUTOPHOM 3aHATUU M 3aKMOYUTENBHOE TEeCTUPOBaHNE B YCTaHOBNEHHOE AN BHeayaMTOPHOW paboTl
Bpemsi

npencrtaBneHbl B (*)OHD,aX OLIEHO4HbIX CpeacTB

Bonpock! Ans caMoKOHTPOMNs OCBOEHMS TEMbI -
no AucuMnInHe

4.1.1.PekomeHaaLmMm nNo KOHCNEKTUPOBAHUIO U COCTaBIIEHUIO NS1aHOB
1) Mpexae Yem HayaTb KOHCNEKTUPOBaHWE, cneayeT YSCHUTb 0COBEHHOCTU TakMX BUAOB KOHCMEKTOB,
Kak nnaH-KOHCMNEKT, TeKCTyanbHbIl (UUTaTHbIN), CBOBOAHBIN, TEMAaTUYECKMI, CXEMATUYECKUN.

2) OcHoBHble TpebOBaHUSA K HANMUCAHUIO KOHCMEKTA:

3) cUCTEMHOCTb U NMOTMYHOCTb U3MNOXEHUS MaTepuana.
4) KpaTKOCTb.

5) ybeantenbHOCTb N AOKa3aTeNbHOCTb.

6) MpucTynas K KOHCNEKTUPOBAHMIO, HEOOXOAMMO NPOYNTATL TEKCT, OTMETUTL B HEM HOBbIE CIIOBa,
HEenoHATHblE MecTa, MMeHa, AaTbl, BbIGpaTb BUA KOHCMEKTa:

7) NnaH-KOHCNEKT — cxaTbln B bopMe nriaHa nepeckas NPoYMTaHHOroO UMK ycrbllWaHHoro. Takown
KOHCMEKT KpaTok, NPOCT. BbICTPO cocTaBnsieTcsa n 3anoMUHaeTCs; yunT BolbupaTth rnaBHoOe, YETKO U FIOTMYHO
usnaratb MbICM1, aeT BO3MOXHOCTb YCBOUTbL MaTepuan elle B npowecce ero usydeHus. Bece ato genaet
€ro He3aMmeHNMbIM Npy BbICTPOM NOArOTOBKE AoKNaAaa, BeicTynneHus. OgHako pabotatb ¢ HUM Yepes
HeKOTopoe BpeMsi TPYAHO. Tak Kak Nnoxo BOCCTaHaBNMBAETCH B NaMATU coaepKaHue matepuana.

8) Otanbl paboTbl: 1. CocTaBuTb NnaH TekcTa. 2. Pa3bAacHMTb KpaTKO M AoKa3aTernbHO KaXabl MyHKT
nnaHa, Bbibpatb pa3yMHyto 1 acpcekTnBHyto bopmy 3anmcu. 3. CopmynmpoBaTth U 3anucaTtb BbIBOS,.

9) TekcTyanbHbIN (LLUTATHBIW) KOHCNEKT — KOHCMEKT, CO34aHHbIA U3 OTPLIBKOB NOASIMHHUKA, UuMTaT. OH
CTPOUTCS U3 BbiCKa3blBaHWIA aBTOPA, U3 U3NOXEHHbLIX UM (paKTOB; UCMONb3yeTcs Ans paboThl C
NepBOMCTOYHMKOM; K HEMY MOXHO obpallaTbcs HeogHokpaTHO. OgHAKO OH He CrocoGCTBYET akTUBHOM
MbICNUTENbHOM paboTe, Kak NPaBUIIo, CIYKUT TOMbKO UNNIOCTPaLMen K usyyaemon Teme.

10) OTtanbl paboTbl: 1. [MpounTaTh TEKCT, OTMETUTHL B HEM OCHOBHOE COAEPXaHWe, rMaBHble MbICIN.
Bblaenutb Te uuTaTthl, KOTOPble BOMAYT B KOHCNEKT. 2.[1onb3yscb NpaBmunamMmn CokpalleHus LmuTarT, BbinucaTtb
ux B TeTpagb. 3. [pounTtaTb HANNCaAHHLIN TEKCT, CBEPUTL €ro ¢ opuriHanom. 4. Coenatb o6Lnin BbIBOA.

11) CBOBOAHbIN KOHCNEKT — 9TO COMETaHWE BbIMUCOK, LMTaT, Te3ucoB. OH TpebyeT cepbes3HbIX yCunun
npu ycBOeHUM MaTtepuana, TpebyeT yMeHMs akTUBHOMO MCMNOMb30BaHWUS BCEX TUMOB 3anncen: nnaHos,
TE3UCOB, BbIMUCOK.

12) OT1anbl paboTbl: 1. U3yunTb 1 rmyboKo OCMbICIIUTbL UCTOYHMK. 2. BbinMcaTb OCHOBHbIE MbICIH,
LMTaThl, COCTaBUTb Te3ncol. 3. icnonb3ys NOAroTOBNEHHbLIN MaTepuarn, coopMynupoBaTb OCHOBHbIE
MONOXEHNS Mo TeMe.

13) TemaTn4yeckum KOHCMEKT- KOHCMEKT OTBETA Ha NOCTaBMIEHHbINA BOMPOC WUIN KOHCMEKT y4ebHOoro
matepuana Tembl. OH MOXeT BbiTb 0630PHBIM Y XPOHOMOTMYECKMM; YYUT aHaNM3MpoBaTh PasnnyHble TOYKM
3peHUs Ha OAIVH M TOT Xe BOMNpPOC, NPUBMEKaTb NMEILLMECH 3HAHUSA U NNYHBINA OMbIT; UCMONb3YeTCH B
npouecce paboTbl Hag AOKNagoM, coobLeHnem, pedepaTom.

14) OTtanbl paboTbl: 1. N3y4nTb HECKONBKO UCTOYHMKOB U caenaTb U3 HUX BbIBOPKY MaTtepuana no
onpeaeneHHon TemMe unum xpoHonormu. 2. MeicneHHo oopMUTb NPOYMUTaHHLIA MaTepuan B Buae nnaHa. 3.
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Monb3ysicb 3TUM MaHOM, KpaTKO, CBOMMM CIOBaMu U3Noxuntb matepuan. 4. CoctaBuTb NepeyeHb
OCHOBHbIX MbICIEW, COAepXaluxcsa B TEKCTE, B BUAE NPOCTOro nnaHa. 5. BeIACHWUTL B crioBape 3HadeHune
HOBbIX, HEMOHSITHBIX CIOB, BbINUCATb UX B CBOW Nefarormyeckuin cnoeapsb. 6. MNepen Tem kak caatb paboTty
npenogasartento, NpodnTaTh KOHCNEKT elle pas, npyn HeobxoanmocTu gopaboTtaTb

LLkana n kpuTepun oLeHNBaHUA TeM, BLIHOCMMbIX Ha CaMOCTOAITeNIbHOe U3y4YeHue:
- «3a4TeHO» BbICTaBMseTCs ObyyaloLeMycs, ecrnm OH SICHO, YeTKO, NMOMMYHO M FPaMOTHO M3naraet
Temy: JaeT onpefeneHne OCHOBHbIM MOHSATUSIM C MO3WLUMM pasHbiX aBTOPOB, MPMBOAMT NpakTU4ecKue
npuMepbl MO M3yvyaeMon Teme, YeTKO u3naraet BbiBOAbl, cobnogaeT 3agaHHyo QOpMY W3MNOXKEHUs —
KOHCMEKT;
- «He 3a4yTeHo» BbICTaBnseTCA O0Oyyalwllemycs, ecnu OH He cobniogaet Tpebyemyo dopmy
N3NOXeHNs, He BblAensieT OCHOBHbIE NOHATUS U He NPeacTaBnseT NpakTuYeckue npumepsbl.

4.2. CamonogrotoBKa o0y4aroLWMXCA K NPaKTUYECKUM 3aHATUSIM MO AUCLIMNIIMHE
CamonoarotoBka 00Oy4YalOLMXCS K MPaKTUYECKUM 3aHATMSIM OCYLLECTBISiIeTCA B BWOE MOArOTOBKU K
TeMaTMYECKNM NpaKTU4Yecknm pabotam No 3apaHee N3BECTHbIM TEMaM.

4.3 NHauBuayanbHble 3agaHua (U3).
Ob6yyarLwumncs caMoCToATENbHO AOMKEH BbINONHUTE U 3awmTTb ABe N3 no10-15 3agay kaxxagas.

5. KOHTPOJIbHbIE MEPOIMPUATUA MO PE3YNIbTATAM U3YYEHUA OANCLUUNNNHDbI

5.1. TeKywwui KOHTPOSb yCNeBaeMocCTun

TeKyLwuii BHyTPUCEMECTPOBLIN KOHTPOSIb OCYLLECTBMASETCH MO CrieAyoLeMy HanpaBneHuto:

- BbIMONTHEHVE NPaKTUYECKMX 3a4aHni U cgada npenogasaTternto.

PesynbTaTtbl BHYTPUCEMECTPOBOIO KOHTPONS SBMASKOTCA OCHOBOW Ans  onpedeneHus penTuHra
BHYTPUCEMECTPOBOW aKTMBHOCTM OOyvarlowerocs nNo OUCUUMNMVMHE W BAWAKT Ha pe3ynbTaT UTOroBOro
KOHTPOMS Mo AMCLMMNIVHE.

5.1.1. LLkana v KpuTepumn oueHUBaHUA

OueHka BbINONHEHNsT NpaKTUYecknx paboT npomssBoanTcs no:
- COLeP>XaHWI0 BbINONHEHUSA 3a4aHus;

- kKayecTBy ohopmMmneHunto y4ebHoro nopTdonmo;

- CBOEBPEMEHHOCTM CAa4YUN NpaKkTU4eckmux pabor.

OueHka BbINOMHEHUS 3aaHUsi MO CaMOCTOSTENbHOMY M3ydYeHU0 Tem obydarommucs (HanmcaHue
KOHCIMEKTOB M YCTHbIA ONpocC oby4yatoLmxcs):

- cogepxaHne u o0b6beM TekcTa MO BOMPOCaM, BbLIHOCUMbIM Ha CaMOCTOSITENIbHOE W3y4YeHue
obyuvatowerocs .

5.2. Py6GexXHbI KOHTPOJIb X04a U pe3yribTaToB y4ebHOM paboTbl obyyarowerocs

Py6eXHbI BHYTPUCEMECTPOBLIA KOHTPOSb OCYLLECTBSIETCSA MO CEAYOLWUM HanpaBieHUsIM:

- CaMOCTOATENbHOE W3y4yeHUe Tem OOy4yalLlMMUCs (HanMcaHue KOHCMEKTOB U YCTHbIA Onpoc
obyuaroLmxcs);

- pyOGEeXxHble KOHTPOJbHbIE PabOoThI.

PesynbTaTbl BHYTPUCEMECTPOBONO KOHTPOMS BMMSIIOT Ha pes3ynbTaT MWMTOFOBOTO KOHTPOMsS Mo
AVCLMMINHE.

5.2.1. Wkana n KpuTepun oueHMBaHUSA

OueHka BbINOMHEHUA 3aJaHWs MO CaMOCTOATENBHOMY U3ydeHUI0 TeM obyvalolmmmncsa (HanucaHue
KOHCMEKTOB M YCTHbIA 0ONpoc obyyaroLmxcs):

- copgepxaHue M obbeM TekcTa MO BOMpocaM, BbIHOCUMbIM Ha CaMOCTOATENbHOE U3yyYeHue
obyuatoLerocs;

- NpaBUITbHOE peLleHne 2 KOHTPOIbHbIX paborT .

5.3. MNogroToBKa K UTOroBOMY KOHTpPOIO (TeCTMpOBaHMIO) no gucuunrinuvHe

MTOroBbI KOHTPOSb OcCyllecTBnaeTcs B popMe ak3ameHa. [lpenogaBaTtesib BbICTaBfSieT OLEHKY B
3K3aMeHaLMOHHYI0 BEAOMOCTb U B 3a4ETHYIO KHIDKKY obydatoLerocs.
MToroBbIi BHYTPMCEMECTPOBbIV KOHTPOSb OCYLLECTBSETCH NO CreayloLwmM HanpaBneHnsam:
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- 9NEKTPOHHOE TecTMpoBaHMe obyvaromxcs (MHanBmayansHo) B nporpamme Test Office Pro;

- NogBedeHME UTOrOB MO BbIMOSHEHMIO obyvarlwmmes obwero nnaHa paboTbl N0 NepeYncrieHHbIM
BbILLE MEPONPUATUAM

- mpoueaypa ak3aMeHa.

5.3.1. WUkana u KpuTepun oueHMBaHUA

TeCTI/IpOBaHMe ocywiecTBndeTcda no BCeM TeMaM W pasgenamMm OUCUUNTIUHDBL, BKIko4Yaa TeMbl,
BbIHOCUMbIE€ Ha CaMOCTOATESNIbHOE N3Yy4HEeHNE.

I'Ipou,ep,ypa TeCTnpoBaHuU4a orpaHnm4yeHa BO BpeMeHU U npegnonaraet MakCumMalibHOe cocpenoTovyeHne
06yqa|ou.|,eroc;| Ha BbINOJTHEHUM TeCTa, coaepiKallero HeCKOJbKO TECTOBbIX 3adaHun.

Obyyarowemycsi pekomeHOyemcsi:

1. NpU HeyBEPEHHOCTU B OTBETE HA KOHKPETHOE TECTOBOE 3afaHue NpPOoMycTUTb €ro M NepexoauTb K
crnegyrowemy, He 3aTpadMBas MHOTO BPEMEHU Ha 064yMblBaHWE TECTOBLIX 3afaHuii Npu NepBOM MPOXoAe
MO CrMCKY TecTa;

2. npu pacnpedeneHMn obLero BPEMEHU TECTUPOBaHMS YyduUTbIBaTb (B Criydae KOMMbHOTEPHOrO
TECTMPOBaAHUS), 4TO B aBTOMATM3NPOBAHHOW CUCTEME MOrYT BO3HUKaTb HeOGOsbLUME 3adepXKKu Mpu
nepekni4eHnn TeCToBbIX 3ap,aHvu7|.

Heobxodumo noMHUMBb, YMo:

1. TecT saBnsieTcs MHAMBMAYanbHbIM. OOLlee BpemMsi TECTUPOBAHUS U KONUYECTBO TECTOBLIX 3agaHui
OrpaHuYeHbl U onpefensTcs npenogaBaTenieM B Ha4varne TeCTUPOBaHUS;

2. M0 UCTEYEeHUN BPEMEHU, OTBEAEHHOIO Ha NPOXOXKAEHMEe TecTa, CeaHC TECTMPOBAaHUS 3aBepLUaeTCs;

3. ponyckaeTcs BO BPEMS TECTUPOBAHUS TONbKO OAHOKPaTHOE TECTUPOBAHME;

4. Bonpocbl oby4alLWwmnxcs K npenogaBaTento No cogepXXaHuo TECTOBLIX 3a4aHuii U He OTHOCSLLMECS K
npoueaype TeECTUPOBAHMS He AOMYyCKaloTCs;

Tecmupyemomy 80 8peMsi mecmupo8aHusi 3arnpeu,aemcs:

1. HapywaTb AUCUUNNNHY;

2. nonb3oBaTbCsA Yy4ebHO-MEeTOAMYECKOW M ApPYron BCMOMOraTenbHOW NUTepaTypon, 3NeKTPOHHbLIMU
cpencteamu (MoObUMNbHBIMK TenedoHaMn, NEKTPOHHBIMY 3aMUCHBIMWN KHKKaMK 1 1Ip.);

3. ncnonb3oBaHMe BCMOMOraTenbHbIX CPEACTB M CPeACTB CBA3M Ha TeCTMPOBaHUM 4OMyCcKaeTcs npu
paspeLueHun npenogasartens-npegmMmeTHUKa.

4. KkonupoBaTb TEeCTOBble 3adaHWA Ha CbEMHbIM HOCUTENb WH(OpMauMM UnNu nepega.satb UX MO
3NEKTPOHHOWN NoYTE;

5. doTorpachupoBaTh 3a4aHKs € 3KpaHa ¢ NOMOLLBIO LIMpoBoM (hboTOKamepbl;

6. BbIHOCWTb U3 KNnacca 3anncu, caenaHHble BO BpeMsi TECTUPOBAHUS.

Ha paboyee MecTo TeCTUpyeMOMYy paspellaeTcs B3ATb PyyKy, YePHOBWK, KarbKynsaTop.

3a HecobniogeHne BbllenepevmcrneHHblx TpeboBaHWM npenogasaTens UMeeT npasBo  yAanuTb
TeCTUpyemoro, nNpu 3ToM pesynbTaT TECTUPOBAHUS yOaneHHOoro nuua aHHynmpyeTcs.

Tecmupyembiti umeem rnpaeso:

BHocuTb 3amevaHns o npouenype NpoBeAeHUst TECTUPOBAHMUS N KAYEeCTBE TECTOBbLIX 3a4aHNN.

lMepeHecTn Cpokn TeCTMPOBaHUS (MO YBaXXUTENbHOW NPUYMHE) MO COrNacoBaHuWIo C NpenogaBaTenem.

Mpu oueHke pe3ynbTaToB TECTUPOBAHUA onpeAensatoT yaenbHbl BeC (%) npaBunbHbIX OTBETOB. [1pn
6onee 50% He NpaBunbHbIX OTBETOB 3alaHMs MO OCBOEHWIO TEPMUHOMOMMU CYMTAIOTCS HE BbIMOMHEHHbIMU,
a obyvawwminca obssaH NOBTOPUTHL Npouenypy TectupoBaHusd. MNpu nonydeHun 6onee 50% npaBunbHbIX
OTBETOB OOy4alLMINCA CYMTaeTCa npowewunM npoueaypy TeCTUpOBaHMS M 3Ta hopmMa KOHTpOns emy
3aunTbiBaeTcs. OGyyaowuincsa nMmeeT nNpaBo NOBTOPUTbL Mpouedypy TECTMPOBaHUS Ans nonyyYeHus Gonee
BbICOKOrO penTUuHra.
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NMPUNOXEHMUE 8
KAOPOBOE OBECNEYEHUE YYEBHOI'O MPOLIECCA NO AUCUMNNUHE
1. Tpe6oBaHue ®rocC

Peanusaums nporpammbl  GakanaBpuaTa obecnedvMBaeTcs negarorMyeckumm  paboTHUKaMK
OpraHu3aumuy, a Takke nuuamu, npmenekaeMmbimn OpraHvsaumen K peanusaumm nporpaMmel 6akanaepuara
Ha MHbIX YCIOBMSX.

KBanudmkaumss negarormyecknx pabotHukoB OpraHuMsauum SoSmkHa oTBeYaTb KBanMgUKaLMOHHbIM
TpeboBaHMAM, yKasaHHbIM B KBanM@PUKALNOHHbLIX CpaBOYHMKAxX M (UNKn) npodeccuoHanbHbIX CTaHgapTax
(npw Hann4uum).

He meHee 70 npoLEHTOB YMCIEHHOCTM negarornyeckux paboTHukos OpraHnsaumnm, y4acTBYHOLNX B
peanu3auuu nporpammbl 6akanaepuara, u nuu, npuerekaembix OpraHusauven kK peanusauun NporpaMmbl
OakanaBpvaTa Ha WHbIX YCINOBMSAX (MCXOOA M3 KOMMYECTBa 3aMellaeMbiX CTaBOK K LIENOYMCIIEHHBIM
3Ha4YeHMAM), [OOJDKHbl BECTU HayyHyl, Yy4eOHO-MeTogudeckylo W (MnM) npakTtudeckyto paborty,
COOTBETCTBYIOLLYIO NPOdUII0 NpenogaBaemMon AUCUUNIUHbBI (Moayns).

He MeHee 5 npoueHTOB YMCNEHHOCTU Nedarornyeckmx paboTHukoB OpraHu3auun, y4yacTBYHOLUX B
peanu3auuu nporpammbl 6akanaepuara, u nuu, npuenekaembix OpraHusaumen k peanusauum MNporpammbl
GakanaBpvaTa Ha WHbIX YCMNOBMSX (MCXOOA W3 KOMMYECTBA 3aMeLlaeMblX CTaBOK K LIENOYUCIIEHHbIM
3Ha4YeHNAM), [OIDKHbI  SBNATbCA  pykoBogutensMu U (Mnv) paboTHMKaMM  MHbIX  OpraHv3auui,
OCYLLECTBMAOWMMM  TPYAOBYKD OEATENbHOCTb B MpodeccuMoHanbHo  cdepe, COOTBETCTBYHOLLEN
npodeccnoHanbHOn AeATeNbHOCTU, K KOTOPOW TOTOBATCS BbIMYCKHWKM (UMETb CTax paboTbl B [aHHOW
npodeccuoHarnbHon cgepe He MeHee 3 NneT).

He meHee 60 NpoLEHTOB YMCIIEHHOCTU NeJarornyecknx paboTHnkos OpraHnsauum, y4acTByOLLMX B
peanu3auuu nporpammbl 6akanaepuara, u nuu, npuerekaembix OpraHusauven K peanusauum NporpaMmmbl
OakanaBpvaTa Ha WHbIX YCMNOBMSAX (MCXOOA M3 KONMMYECTBa 3aMellaeMbiX CTaBOK K LIEeNOYMUCIIEHHBIM
3HaYeHNAM), OOIDKHBI UMETb YYEHYH0 CTerneHb (B TOM YMCIE YYEHYH0 CTeneHb, MONyYEeHHYI B UHOCTPaHHOM
rocygapctee um npusHaBaemyto B Poccuiickonn ®epepauun) u (Mnm) ydeHoe 3BaHMe (B TOM YUCIE YYeHoe
3BaHuWe, NoNy4eHHOEe B UHOCTPAHHOM rocy4apcTBe M npu3HaBaemoe B Poccuiickon ®eaepauun).
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NPUNOXEHUE 9

®denepanbHOe rocyaapcTBeHHOe OroaXXeTHOe obpa3oBaTernibHOe yupexaeHue
BbiCLLero o6pasoBaHus
«OMcKuI rocyaapcTBeHHbIN arpapHbii yHuBepcuteT uMmenu MN.A.CtonbinuHa»

dakynbTeT BbiCLUEro 06pa3oBaHus

Onon no HanpaBneHuto noarotoBku 21.03.02 3emneycTponCTBO M KagacTpbl

®OHA OLIEHOYHbIX CPELACTB

no AucuunrivuHe
B51.0.08 ®usuka

HanpaBneHHocTb (npodunb) «3emneycTponcTso»
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BBEOEHUE

1. ®oHO OLEHOYHbIX CpeacTB Mo  AUCUUMNMHE aBnseTca obssatenbHbiM  060CO6NEHHbIM
npunoxeHvem k Paboyeit nporpamMme AUCLUNIUHLI.

3. ®oHO OUEHOYHbLIX CpeacTB SBMSAETCA COCTAaBHOW 4YacTbid HOPMAaTMBHO-METOANYECKOro
obecneyeHnss CUCTEMbI OLIEHKN KayecTBa OCBOEHMS 0ByYaloLLMMNCS yKa3aHHON OUCLUMAVHBI.

4. Tpn nomowm ®OC  ocylecTBNSAETCA KOHTPOMb W ynpaerieHWe npoueccom dopMMpoBaHUs
obyvaroLmmmca komnetTeHuun, M3 yucna npegycmotpeHHblx ®rOC BO B kayecTBe pe3ynbTaTOB OCBOEHMS
ONCUMNIWHBI.

5. ®oHO OLEHOYHbIX CPeAcTB MO AUCUMNIMHE BKMoYaeT B cebsA: OLeHOoYHble CpeacTsa,
npuMeHsieMble AN BXOOHOTO  KOHTPOMS, OLEHOYHble CpeacTBa, MNpUMeHsieMble B paMKax
MHAMBMAOYanNU3auuMM BbINOMHEHUS, KOHTponsa UKCMpoBaHHbIX BuaoB BAPO; oueHoyHble cpeacTsa,
npuMeHsieMble Ansi TeKYLero KOHTPOMNs U OLEeHOYHble CpeacTBa, NMPUMEHSIEMble MPU NMPOMEXYTOYHOM
aTTecTauuu Nno UToram U3y4yeHust AUCLUNIUHLI.

6. PaspaboTtuvMkamum doHOA OLEHOYHbIX CPEeACTB MO OUCLMMIIMHE SBNSATCA MpenogasaTtenu
Kadhedpbl rymaHUTapHbIX, COLNANbHO-3KOHOMMYECKUX U (pyHAaMeHTanbHbIX AMcuMninH, obecneynsatoLLen
n3y4vyeHune O6y'~|aIOLLLI/IMI/ICF| ancumninuHbel B YHUBepcuTeTe.

CopepxatenbHon ocHoBow ans paspabotkn ®OC nocnyxuna Pabovas nporpamma OUCLMNIIMHBI.
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YACTb 1. OXUWOAEMbIE PE3YJIbTATbl U3YYEHUA
y4eGHOM ANCUMNNIINHBI, MEePCOHaNbHbLIN YPOBEHb AOCTUXKEHUA KOTOPbLIX NpoBepseTcs
C Ucnonb30oBaHUEM NpeAcTaBeHHbIX B M. 3 OLEHOYHbLIX CpeacTB

KomneTteHuun,

Koo m KoMnoHeHTbI KoMneTeHuun,
B (hopMMpPOBaAHUM KOTOPbIX N
3a/1eCTBOBAHA HaMMeHoBaHue dopmMmmpyemMble B pPamkax AaHHOW AMCUMNINHDI
AMCLMIITHHA WHAnKaTopa (kak oxxugaembln pesynbTaT ee OCBOEHNS)
ACCTVKEHUH 3HaTb U yMeTb Aenatb BMNageTb HaBblKaMm
koA HavMeHoBaHue KOMMeTeHLun g
NnoHVMaTb (oencrtBoBaTb) (MMeTb HaBbIKK)
1 2 3 4
O6uwenpodeccnoHanbHble KOMMETEHLUN
Orl1K-1 | CnocobeH pewaTb | OMNK 1.2 | 3HaeT onucblBaTb W | NpUMeHeHus
3agaum MpumeHsieT OCHOBHbIE 06BACHATL MaTeEMaTU4ECKNX
npodeccuoHanbLHON | eCTeCTBEHHO- MaTemMatmyeck | dusmyeckue MEeTOZ0B ansi
OesTenbHoCTH Hay4Hble ve MeToAbl, | SABreHus C | peweHns 3aga4y no
NPpUMEeHsISs  MeTodbl | 3HaHWSA B | KOTOpbIE MOMOLLbIO dusnke
MoOenupoBaHus, npodpeccuoHan | NpMMEHSATCA MaTeMaTU4eCcKnx
MaTemMaTn4eCcKoro bHOW ONS  pelleHus | MeTodoB
aHanmaa, OeAaTenbHoCTH 3agav no | peweHus 3agad
€CTEeCTBEHHOHAY4HbI du3smke
e "
obLenHxxeHepHble
3HaHuWs

YACTDb 2. OBLLAA CXEMA OLIEHVIBVAHVIFI XOOA U PE3YJNIbTATOB U3YYEHUA
YYEBHOU OUCLUUIMIIUHDbI
O6wme KPUTEPUM OLIEHKN U peecTp NPUMEHSAEMbIX OLleHOUYHbIX CPeacTB

2.1 O630pHasa BeAOMOCTb-MaTpULa OLEHMBAHUA X04a U pe3ynbTaToB U3y4YeHuUs yyebGHoOM
OUCLUNNMHBbI B paMKaxX Nefarormyeckoro KOHTpons

Pexnm KOHTPOSIbHO-OLLEHOYHbBIX MEPOMPUATUIA
OueHKa co CTOPOHbI
KaTeropus camo- B3AUMO- npegcrasu Komwuc-
KOHTPOMIS 1 OLLEHKM oueHKa oueHKa npenoga- Tens CWOHHad
BaTens npou3Boac OLleHKa
TBa
1 2 3 4 5
BxogHown BxopHoe
1 TecTupoBaHue (Ha
KOHTpPOIb
BraHkax)
WHansuayanusaums
BbINOMHEHUS*,
KOHTpOJb 2
¢uKcupoBaHHbIX
BugoB BAPO:
- lngmBugyanbHble AHanus
3aJaHusa CTerneHu YpoBeHb
2.1 BbIMOJSTHEHMNA BbIMOSTHEHUSA
NpeAnoXeHHbIX 3agaHun
3agaHun
AHanus
cTeneHn YpoBeHb
-- KoHTponbHas
paGoTa 2.2 BbINOSTHEHUS BbII'IOJ'IH?HVIFI
NpeAnoXeHHbIX KOHTPOJTbHOW paboTbl
3agaHun
Tekywumn 3
KOHTPOJIb:
AHanus
- CamocTosaTenbLHoe 31 cTeneHn
nsyvyeHue Tem N3y4EHHOCTM
TEM
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AHanuns 3HaHun
N YMeHUNR,
- B pamkax KOTOpble YpoBeHb
NpaKTUYeCcKmX HeobXxoaMMbI
_ 3.2 BbIMNOJSTHEHUSA
3aHATUNA U ans 3anaH
NOArOTOBKM K HUM BbINOMHEHNS
npeanoXeHHbIX
3agaHun
AHanuns 3HaHun
N yMEHUHN,
B pamMkax KoTOpble YpoBEHb
na6qpaTopr|x 33 Heob6xoaMMbl BLINONHEHS
3aHATMIA NOATOTOBKU ans sanaHuii
K HUM BbINOMHEHNS
npeanoXeHHbIX
3agaHun
- B pamkax obue- YpOBEHb
yHuBepcUTeTCKOM 3.4 BbINONHEHUS
CUCTEMbI KOHTPONS sanaHuii
yCcrneBaemMocTu
MpomexyToyHas
aTTrecrauyus* TecTtupoBaHue
06yyarLWmMXCcA No 4 Ok3ameH
uToram UsydyeHusi 3avet
AUCLMIMIINHBI

* AAHHBbIM 3HAKOM MOMEYEHbI nHamsmnayann3npyemolie Buabl y‘-I86HOIZ paGOTbI

2.2 O6LMe KpUTEPUM OLEHKU X0Aa U pe3yfibTaToB
M3y4yeHuA y4eOHON ANCLUNIIUHBI

1. ®opmManbHbIA KPpUTEPUN NOJTyYEHUA OOy4valoLMMUCA
NONOXUTENbLHOW OLEHKM MO UTOram M3yYeHUs AUCLUNIIUHDI:

1.1 NpegycmoTpeHHasn nporpaMmma
N3y4yeHusa gucumnivHbl obyyaroLmmes
BbIMOMTHEHA NOMIHOCTBLIO A0 Havana
npouecca NPOMEXYTOYHOW aTTecTaumm

1.2 Mo kaxgow 13 npegyCMOTPEHHbIX NporpamMmmMon Buaos padboT
no AncuunnuHe oby4aroLMncs yCneLHo oTunTancs nepeg
npenogaBatenem, 4EMOHCTPUPYS NPU STOM AOMKHbIN (He HUXe
MWHUMAabHO MPUEMSIEMOr0) YpOoBEHb COOPMUPOBAHHOCTM
3NEeMEHTOB KOMMETEHL N

2. T'pynn
Ka4eCTBEHHOW OLeHKU paboTb

bl Hed)opMarnbHbIX KpUTEPUEB
1 obyyarloulerocsi B pamkax M3y4YeHUst AUCLUNIIUHDI:

2.1 KpuTepum oLleHKM KayecTBa xoaa
npouecca usyyeHusi oby4atommecs
nporpaMmmbl AUCLMNINHBI (TEKyLLEN
yCrneBaeMocTu)

2.2. KpuTepun oLeHKM Ka4yecTBa BbINONHEHNS] KOHKPETHbIX
Bugos BAPO

2.3 Kputepuu oLeHKM Ka4yeCTBEHHOIo
YPOBHSI UTOrOBbIX PE3YNbLTATOB
N3y4yeHus AUCLMNMNHBI

2.4. Kputepum aTTecTtaumoHHOWN OLEHKM Ka4eCTBEHHOIO YPOBHS
pe3ynbTaTtoB U3y4eHUs QUCLUNAVHDI
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2.3 PEECTP

ANiIeMeHTOoB CbOH,qa OLEeHOY4YHbIX cpeancTsB no yqe6|-|017| AncuunriinHe

Mpynna OueHoYHOe CpeacTBO UMK Ero 3MIeMEHT
OLIEHOYHbIX CpefCcTB HavmeHoBaHue
1 2

1. Cpe,qCTBa ANnA BXOAHOIro KOHTponsa

TecToBble BONPOCH! AN NpoBeAeHUs BXOAHOIO KOHTPONA

LLikana n kpuTepuun oLeHKM OTBETOB Ha TECTOBLIE BOMNPOCHI
BXOAHOIo KOHTpOnNA

2. CpeacTBa
AnS UHAMBMAyanu3auum BbINOSTHEHUS,
KOHTpons (hMKCUpPOBaHHbIX BUAOB
BAPO

MHavBuayanbsHble 3agaHus

LLikana v KpuTepun OLEHKN MHAMBUAYATbHbLIX 3adaHni .

KoHTponbHas pabota

LLkana u Kputepmm oLeHKN KOHTPOSBbHOM paboTbl

3. CpeactBa
ANA TeKyLlero KOHTpons

Tembl n BOMPOCHI AnA CaMOCTOATESIbHOIO N3y4eHus

OB6LLmMn anropuTMm caMOCTOSATENBHOrO U3yYeHUst TEMbI

LWkana un Kputepummn oueHKn CaMOCTOATESIbHOIoO N3y4eHnA
TEMbI

Bonpochbl 4ns camonogrotoBku Mno TemMam npakTU4eCcKnx
3aHATUN

LWkana un KpUTepmm oueHKn camonoarotoBky no remam
NPakKTNn4eCcKnXx 3aHATUN

Bonpochbl ans camonogrotoBku no temam nadopaTtopHbIX
3aHATUN

LLikana v KpMTEpUMN OLLEHKM CaMOMOArOTOBKM U BbINOMHEHUS
nabopaTopHbIX 3aHATUN

4. CpeacTBa
ANA NPOMEeXYTOYHOW aTTecTauum no
uTOram U3yveHus AUCLMUNSIUHbI

TecToBble BONPOCH! ANA NpOBEAEHUS UTOrOBOr0 KOHTPOSIA

LLikana u kpuTepuun oLeHKM OTBETOB Ha TECTOBLIE BOMNPOCHI
MTOroBOIro KOHTpond

MNnaHoBas npoueaypa NpoBeAeHNs 9K3ameHa, 3a4eTa
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1.2. OnucaHmne nokasartenewn, KpUTEepMeB U WWKan oueHUBaHMUA U 3TanoB (hopMUpoBaHUs KOMMeTeHUMN B paMKax AguCUumUnIiinHbI

YPpOBHM CHOPMUPOBAHHOCTM KOMMETEHLINMN

KOMNeTeHUnA He

MUHUManbHbIN cpeaHuin BbICOKNN
cdopmumpoBaHa
OueHkn chopMrMpOBaAHHOCTM KOMNETEHLIMNA
2 3 4 5
OueHka OueHka OueHka «xopouwio» OueHka «omu4YHoO»
«HeydoerniemeopumeribH | «ydoenemeopumerib
o» HO»
Kon lNokasatenb _ XapakTtepuctuka chopMUpPOBaAHHOCTU KOMMETEHLUMMN ®opmbl 1
NHaeke u HankaTopa WHaukaTop OUEHMBAHNA — | KomneTeHUMs B MOJTHOM CdopmMumpoBaHHOCTb CdopmrpoBaHHOCTb CdopmMumpoBaHHOCTb CcpeAcTea
Ha3BaHWe [OCTUXKEHMIA KOMI‘I:‘II'eHLI,VI ;;2:1"”2. mfn%?orfmicgogr:Hpmo;aHa. cKoOo’\igeeiﬁ:W KOMMNETEHLMM B LIENTIOM KOMMNeTeHuumn Q)J;;;Egggm
KOMNETEHLMN | KOMMeTeHLM ) , yet COOTBETCTBYET NOMHOCTLIO
" " HaBbIKn YMEHUW 1N HaBbIKOB MUHUMaIbHbIM TpeboBaHuAM. COOTBETCTBYET A .
(Bnapexus) HeJoCTaTo4vyHO Ans TpeboBaHUsIM. Mmetowmxes 3HaHun, TpeboBaHusAM. KoMneTeHumm
peLleHns NpakTU4ecKnx MmetoLmxcsa 3HaHun, YMEHUIN, HaBbIKOB U MmetoLmxcsa 3HaHun,
(npodeccunoHanbHbIX) YMEHUIA, HaBbIKOB B MOTMBaLMU B LLENOM YMEHUIA, HAaBbIKOB U
3agay LenomM AocTaTo4yHO [OCTaToO4HO AN MOTMBALMN B MOSTHON
ONs peLleHnst peLleHns CTaHa4apTHbBIX | Mepe A0CTaTOYHO AnS
NpaKkTU4ECKNx NPaKTUYECKNX peLLEHUSI CMOXHBbIX
(npobeccunonanbHbIX) | (NpodeccnoHanbHbIX) NpaKTU4YecKnx
3agaq 3ajav (npodbeccrnoHanbHbIX)
3agad
Kputepum oueHnBaHus
o o= MonHoTa 3HaTb He 3HaeT ocHoBHble | [loBepxHOCTHO 3HaeT | CBobogHo B cosepweHcTBe 3HaeT
. 2 43 3HaHWU OCHOBHbIE maTtemMaTnyeckue OCHOBHblE OpuEHTUpYyeTCSA OCHOBHbIE BhinonHenme n
s EE 2 % 5 MaTeMaTUyeckn | MeToabl, KOTOpble | MaTemaTudeckme OCHOBHbIX MaTeMaTuyeckue cnava
o1 § § & 3 T 5 e MeToabl, | NPUMEHSITCS ans | metogabl, KOTOpble | MaTemMaTU4ecKnx MeToAbl, KOTOPbIE | WHavBUAYanbHO
§og o X Q 5 KoTOpble pelweHns  3aga4y  no | NPUMEHSsTCA ansa | metogax, KOTOpble | MPUMEHSIOTCS ans ro 3apjaHmsl,
a8 = 53 I NPUMEHSIOTCSH dpusnke peweHns 3agady no | NpUMeHstTCA Ons | peweHnss 3agad  no KOHTPOJIbHON
T % 3 £d e ana  pelueHus usmke peweHns 3agad  no | usmke paBoTbI.
225098« 8z 3agay no cbusnke Tecuposative,
Qs = 6 = S 5 = buamke KOHCIEKT,
5 IIS VD o F A Yy A Cnab Caob B KOHCNeKT-cxema,
YL EE: £ 9 annuve MeTb € yMeeT onuceiBaTb U nabo ymeeTt BobogHO ymeeTt COBEPLIEHCTBE | 41 opranpuas
8 SESZ &3 yMeHUiA onucbiBaTb U | OOBACHATL (U3MYECKME | ONMCbIBATb n | onucbiBaTtb M | ymeetr onucelBaTb MU Gecena,
e o273 0 _g 06 BbACHATD ABNEHNS C MOMOLLbI | 0BBbACHATL 06 BbACHATD 06 BbACHATD o6obLatoLast
8 8 & o Q 59 usuyeckme MaTemaTU4ecKnx dusnyeckne ABneHus | usnyeckme aBneHns ¢ | puanyeckue aBneHus ¢ Tabnuua,
o g_ % g % C c ABNeHnsa C | MeTodoB peLleHnst 3agad | C MOMOLLBbIO | MOMOLL IO NMomMoLLbio TeopeTudeckne
=83 - a Nz MOMOLLIbIO mMaTeMaTU4ecKmx mMaTeMaTU4YeCcKnx MaTeMaTU4eCcKnx BOMpOCHI
o2 c § N s mMaTemaTnyecku METOAOB  PEeLIeHVs | MeToaoB peleHnst | MeToaoB peLueHus SKgf‘OM:::;:;:H
8 5 T X MeToa0B 3agav 3agay 3agay
™

peweHnda 3agad
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Hanuuve Bnapetb He Bnapgeetr HaBbikamu | Cnabo Bnapeet | CeobogHo Bnageet | B COBEepLLEHCTBE
HaBbIKOB HaBbIKaMu NpUMeHeHNst HaBblkamMu HaBblKaMu MpUMeHeHWs | Briageet HaBbIKaMu
(Bnapexue NpUMeHeHNst MaTeMaTU4YeCcKnx NpYMeHeHUs MaTeMaTU4YecKnx NpUMeHeHNst
OnbITOM) mMaTeMaTuyecku | METOAOB [ANS peLleHus | maTemMaTu4ecKknx METOLOB AN pelleHns | maTeMaTUyecknx
X MeToAoB Ansa | 3agad no dusmke MeToaoB ans | 3agad no dusmke METOAO0B ANS peLueHns
pelleHus 3agad peweHus 3agad no 3agad no dusmke
no dusuke dunsmke
YPpoBHU cHOPMUPOBAHHOCTU KOMMNETEHLINN
KOMMeTeHUMs He o o .
MUHMManbHbIN cpenHuii BbICOKMN
ccpopmmpoBaHa
OueHkn chopMrMpOBaAHHOCTM KOMNETEHLIMN
He 3ayteHo 3ayteHo
Xapakrtepuctvka chOpMUMPOBAHHOCTU KOMMNETEHLMUN
MokasaTens KomneTeHuusa B nonHom 1. CchopmMMpoBaHHOCTbL KOMMETEHL MK cooTBeTCTBYyeT § dopmbl 1
NHaekc n Ko OLIEHNBAHMS — mMepe He ccpopMMpoPaHa. MUHMMarbHbIM TpeboBaHUAM. VIMEIOLLMXCA 3HAHWIA, YMEHUIA, cpeacTea
Ha3BaHue VIH.D.VIKaTop% NHonkaTtopbl 3HAHMS, yMeHNs, MMGIOL!J,VIXCH 3HaHUN, HaBbIKOB B LIEJTOM JOCTaTOYHO AN peLleHns npakTU4ecknx KOHTpONA
KOMMETEHLMN AOCTWXEHUN | KOoMMeTeHUnn HABbIKK YMEHWI N HABbIKOB (NpodheccuoHanbHbIX) 3agauy. ¢hopmupoBaHm
KoMneTeHuun (napeHms) HeoCTaTO4HO Ans 2. ChopMUPOBaHHOCTb KOMMNETEHLIMN B LLENIOM COOTBETCTBYET A 3
peLleHNs NPaKTUYECKnX TpeboBaHusaM. MiMeroLwmxcsa 3HaHUi, YMEHWUIA, HaBbIKOB 1 KOMneTeHumn
(npodeccunoHanbHbIX) MOTMBALMK B LIeNIOM JOCTaTOYHO ANS PeLleHUs CTaHAapTHbIX
3agav npakTuyeckmx (npodeccuoHanbHbIX) 3a4au.
3. ChopMUpoBaHHOCTb KOMNETEHLIMU MOJTHOCTLI COOTBETCTBYET
TpeboBaHusIM. MIMeroLmxcst 3HaHUA, YMEHWIA, HAaBbLIKOB U
MOTMBALMKN B MONHON Mepe AOCTaTOYHO ANS PELUEHNS CITOXHbIX
npakTnyeckunx (npodeccrnoHanbHbIX) 3agay.
Kputepum oueHnBaHus
6 = MonHoTa 3HaTb OCHOBHble | He 3HaeT OCHOBHble | 3HAeT  OCHOBHble  MaTtemaTuyeckue  MeTodbl,  KOTOPbl€ | BuinonHenve n
LS & % § 3HaHW MaTeMaTuyeckue MaTeMaTUyeckne MeToabl, | NMPUMEHSIIOTCS NS pelleHus 3aaad no dusmke cpava
5 % TTOs @ 3 MeTOoAbl, KOTOpble | KOTOpble MPUMEHSIIOTCA Ans WHOMBUAYanNBHO
ER=N ZE % god NPUMEHSIOTCA ANA | peLueHns 3agad no guanke ro safanmns,
g8fzaz: S pelleHus  3apad KOHTPOMLHOI
3 % 5 °og 'q_> 5 ,:[ no usnke Tecg26g;:|.-me
8 8= 323 353 Hannuve YmMeTb onuceiBaTh | He ymeeT onucbiBaTb U | YMeET oOnucbiBaTb W OOBACHATb (DU3NYECKME HABMNEHUS C KOHE):neKT ’
8 -g— 8 g § % P % E YMEHUIM 7 OOBACHATL | 0OBACHATL du3nyeckne | NOMOLLBI MaTeEMATUYECKMX METOOOB PELLUEHNS 3aaa4 KOcheKT-cxéma,
15 %E i So gi S husnueckre SIBMEHNST  C  MOMOLLbIO bpoHTanbHas
Tsg gg 3 = <} ABMEHNS C | MartemaTtM4eckmx MeTohoB Gecena,
E‘ 3 g0 5 ~ T8 NOMOLLbIO pelleHus 3agad o6obLatoLLas
odoas g o \B 8_ MaTemMaTUyYecKmx Tabnuua,
@ = 3 METOAO0B peLleHust TEOpeTM4eECcKne
c £ 3anay BOMPOCHI
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Hannune
HaBbIKOB
(BnageHue
OnbITOM)

BrnapgeTtb
HaBblkaMu
NpUMeHeHUs
MaTemMaTU4eCKnx
METOAO0B ana
pelweHns  3agad
no usuke

He Bnageer npumeHeHus
mMaTtemMaTU4yecknx MeTOAOoB
ONS  peleHus 3agad  no
usmke

BriageeT npMmMeHeHus mMateMaTU4ecknx MeTodoB Ans peLleHust
3aja4 no guaunke

3K3aMeHaLOHH
oro 3agaHus
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YACTb 3 MeTtogunyeckue matepuanbl, onpegensioume npoueaypbl oLleHMBaHUA 3HAHUW, YMEHWH,
HaBbIKOB, XapaKTep13yHLMX 3Tanbl (POPMUPOBAHUA KOMNETEHLUN

YacTtb 3.1. TUnoBble KOHTPOSMbHLIE 3afaHUsA, HeoO6XoAUMbIe ANA OLUEeHKU 3HaHMW, YMEeHWUI, HaBbIKOB

3.1.1. BONPOChI
OnA npoBeaeHNs BXOAHOro KOHTpons

BapuaHT 1
1.ABTOMOBUWML ABUXETCA NO NpsiMon ynuue. Ha rpaduke npeacrtaBneHa 3aBUCUMOCTb €ro CKOPOCTU OT Bpe-
MEeHMU.

w e

n

in

o 10 30 40 Lo

Ha kakom MHTEepBane BpeMeHn moayrb yCKOpeHua aBTOMOOMNSE MakcMmaneH?

1) otr0Ocpo10c
2) otr10cpmo20c
3)otr20cpmo30c
4)o130cpo40c

2.Ha puicyHke n3obpakeH rpadouk NPOEKLMM CKOPOCTM ABWKEHUS MaTepuanbHO TOYUKN.

U, MC

3fon —_—

quy paBeH MmoAyIb nNepemMeLleHnda MaTepmaanoﬁ TOYKM 3a OABEe CeKyHObl OT Ha4Yana OBWXKEHUA?

1) ™
2) 2m
3) 3m
4) 4m

3.Ha pucyHke npefcraBneHsl Tpy BEKTOPa CUM, MPUMOXEHHbIX K OAHOM TOYKE M Nexallmx B OOHOWN NocKo-
CTW.

L] A

2

Mopgynb BekTopa cunbl FipaBeH 4 H. Mogynb paBHOOENCTBYIOLLEN BEKTOPOB FI, Fay F.?paBeH
1)9H
2)7H




Cuna HaTshKeHWst HUTK paBHa
05H

5.K cucteme u3 kybrnka macconm 1 Kr u ABYX NPYXMH NPUIOXKeHa NOCTOSHHAs ropusoHTaneHas cuna F (cum.
PUCYHOK).

“ ke =

N PWN—=

Mexay KyOMKOM 1 onopor TpeHus HeT. Cuctema nokoutcst. XKecTKoCTb NepBO NPYXMHbI ky =300 H M,

KeCcTKOCTb BTOPOW NPYXXMHbI k; =600 H M. YnanumHeHue nepBoi NpYXuHbl pasHo 2 cM. Moaynb cunbl F
paBeH

1)6 H
2)9H
3)12H
4)18 H
6.Cuna TpeHus ckonbxeHns 6pycka 0 NOBEPXHOCTb CTOMNa 3aBUCUT
OT Nnowaan ConpuKoCHOBEHUsI Bpycka 1 cTona
OT CKOPOCTU ABWXEHUs1 Bpycka no ctony

1)

2)

3) OT cunbl HopMarnbHON peakumn, eNCTBYIOLLEN CO CTOPOHLI CTosa Ha Bpycok

4) oT nroLwaam ConpuKoCHOBeHMs1 Gpycka 1 cTofa U OT CKOPOCTU ABMXKEHWS Gpycka Nno cTony

7.Msay4 maccon 300 r 6powieH nog yriiom 45° K ropu3oHTY C HavarnbHOM CKOPOCTbLo V = 20m/c. Mopaynb cunbl
TSXKECTU, AEUCTBYIOLLEN Ha MAY cpasdy nocne 6pocka, paBeH

1)6 H

2)1,5H

8.[1Be nnaHeTbl C O4MHAKOBLIMU Maccamu obpallatoTcs No KpyroBbiM opbutam Bokpyr 3Be3apl. s nepBomn
N3 HUX cuIa NpUTSHKeHUs K 3Be3ae B 4 pasa bonblue, YeM Ans BTOpow. KakoBo OTHOLIEHNe paguycoB opouT
nepBon U BTOPOW NnaHeT?

9.'padumkn 1 -2, 2 - 3, 3 - 1 COOTBETCTBYIOT NpoLieccam
A P

»
>,

T

A) N30XOPHbIN, N30TEPMUYECKNIA, N300APHBIN;
B) n30xopHbIN, N300apHbIN, N30TEPMUYECKUN;
C) n3obapHbIii, U3OXOPHbINA, N30TEPMUYECKNI;
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[0) nsobapHbIi, U30TEPMUYECKUIA, N3OXOPHBIN;
E) nsorepmuyeckuii, u3o6apHbIA, N30OXOPHbIN.

10..Mpn HarpeBaHWM naeanbHOro rasa cpefHsst KBagpaTU4Hasi CKOPOCTb TEMfIOBOro ABMXKEHUS MOJSEKyrn
yBenuyunach B 4 pa3sa. [pu atom abcontoTHag TemnepaTypa rasa

A) yBenununnace B 4 pasa;

B) yBennuunace B 2 pasa;

C) yBennunnacek B 8 pas;

[) ysenunuunace B 16 pas;

E) ysennuyunace B 12 pas.

11.MpneanbHbili ra3 coepLumn padoty 300 [k 1 npu 3TOM BHYTPEHHSSt SHEPIUS rasa yBenMuunacb Ha
300 k. Kakoe konvMyecTBO TENOTHLI OTAAN UK NOMy4Ynn ra3 B 3ToM npouecce?

1) otaan 600 Ix

2) otaan 300 Ox

3) nonyumn 600 Ox

4) nonyunn 300 Ox

12.MNpu nepexoge 13 coctosdHms 1 B cocTosiHMe 3 ra3 coBepLuaeT paboTty

p 10 MIa
h

13.Ha puUCyHKe npuseneHa 3aBMCUMOCTb TeMNEpPAaTypbl TBEPOOro Tesia OT NoJsly4eHHOro UM Kornn4yecrtBa Ten-
NOTbl.
rK

400

300

100

0 200 400 C.xl{oe

Macca Tena 2 kr. KakoBa yfenbHasi TENnoeMKOCTb BELLECTBA ITOro Tena?
1)25 I /xr-K

2)625 Ix /xkr-K

3)2 500 Tx/kr-K

4)1 000 T /xkr-K

14.WpeanbHas Tennosas mawmna c KM 30%aa yukn paGoTsl othaeTt xonoaunbHuky 100 k. Kakoe konu-
4eCTBO TEMNOThI 3a LMKIT MaLLVHA MOMyYaeT oT HarpeBaTens?

1) 200 [

2) 150 Ix
3) 100 I
4) 50 I

15.Ha yyacTtke uenu, nsobpaxxeHHOM Ha PUCYHKE, COMPOTUBMNEHNE KAXKOOro U3 pe3ncTopoB paBHO R.

g

K
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MonHoe conpoTuerieHne y4actka npu 3aMKHYTOM Kriro4ye K paBHO

R

0 | b2

N

1)
2)
3) 2R
4) 3R
16.MpssMONMHENHbIV NPOBOAHWNK ANTMHOM L ¢ TOKOM / NOMeLLEH B 0AHOPOAHOE MarHMTHOE norne Tak, YTo Ha-
npaBneHne BeKTopa MarHUTHOM MHAYKLUMM B nepneHanKynspHO NpoBOAHMKY. Ecnn cuny Toka yMeHbLUUTb B
2 pasa, a MHAYKLUMUI0 MarHUTHOIo Nons yBenuyuuTb B 4 pasa, To AEeWCTBYOLWAs Ha NPOBOAHUK cuna Amnepa
1) yBenuuntca B 2 pasa

YMeHbLUNTCA B 4 pas3a

HE N3SMEHNTCA

2
3
4) ymeHbLUMTCA B 2 pa3a

~— — — ~—

17..Ha pucyHke nsobpaxxeH NpoBOMOYHbIN BUTOK, MO KOTOPOMY TEYET 3MeKTPUYECKMI TOK B HanpaBneHmu,
yKa3aHHOM CTPENKOW.

BuTOK pacnonoxeH B ropu3oHTasibHON NAOCKOCTU. B LeHTpe BUTKA BEKTOP MHAYKLUM MarHUTHOIO Nons Ha-
npaBneH

1) BEpTMKANbHO BHU3

2) BepTuKanbHO BBEPX
3) Bneeo

4) BnpaBo

18.CobupatoLtas nMH3a, ucnonb3yemas B ka4ecTBe nynbl, JaeT nsobpaxeHne
1) QevicTBUTENBHOE YBENUYEHHOE

2) MHMMOE YMEeHbLUEHHOe

3) MHUMOEe yBenmyeHHoe

4) pencTBUTENBHOE YMEHbLUEHHOE

19.Jlyd cBeTa nagaeT Ha Nfockoe 3epKaro. Yrosn OTpaXKeHWs paBeH 12° yron Mexay nagaroLum nyyom m
3epKarnom
1)12*
2)102°
3) 24°
4) 78"
27

20.Mepviop nonypacnaga nsotona HaTpusi LINa paseH 2,6 roga. Ecnu naHayansHo 6bino 104 r 3Toro nsoto-
na, TO CKONbKO NpumepHo ero 6yaet vepes 5,2 rona?
1)13r
2)26r1
3)39r
4)52r
BapuaHT 2

1.Msay, GpoLleHHbIV BEPTMKaNbHO BBEPX, NOOHSANCS Ha BbicoTy 20 M 1 ynan Ha 3emio B TOYKy BpocaHus.
Uemy paBeH MOAynb CpeaHen CKOPOCTU NepeMeLLEHNsT Msiya, €CNU OH Haxoaurncs B nonete 4 ¢?

1) Owm/c
2) 5m
3) 10 wm/c
4) 15m
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2. ! ] Nl

Ha pucyHke usobpaxeHbl rpachuky 3aBUCMMOCTIN CKOPOCTK Ten oT BpemeHu. Kakoe Teno nponaet 6onbLuni
nyTb B UHTepBarne spemeHn ot 0 0o 5 cekyHa?

1) 1

2) 3

3) TlytTn oguHakoBble
4

4)
5) 2

3.Ha pucyHke n3obpaxeH nabopaTopHbI AMHAMOMETP.

[ nana| ry
61 2 3 4
b oot g e

lowag 1114t 8] L4 '.ELIIIR,‘

LLikana nporpagympoBaHa B HbloTOHax. Kakum ByaeT pacTsixeHue nNpyxuHbl AMHaMOMeTpa, eCrnu K Hel noa-
BeCUTb rpy3 maccon 200 r?

1)5cm

2)2,5cm
3)3,5¢cm
4)3,75cm

4.Ha 6pycok maccon 5 Kr, ABMXKYLLMIACS NO FOPM30OHTalbHOM MOBEPXHOCTU, AENCTBYET CuUIa TPEHNS CKOMb-
xeHusa 20 H. Yemy GyaeT paBHa cvuna TPEHMUS CKOMbXEHWS MOCNe YMEHbLUEHWS Macchl Tena B 2 pasa, ecnu
KO3(PPULNEHT TPEHUSI HE N3MEHUTCA?

1)5H

2)10H

3)20H

4)40H

5.Teno noaBeLLeHO Ha ABYX HUTSAX M HAXOOUTCH B paBHOBECUW. YTON MEXAY HATAMW paBeH 907 a cunbl Ha-
TsKeHus HUTen pasHbl 3 H n 4 H. Yemy paBHa cuna TsXecTun, AeNCTBYIoLWas Ha Teno?

1)1H

2)5H

6.41o0 GygeT mpomcxoauTb C CUIOWN TATOTEHMWS, OEWCTBYIOLWLEN Ha Teno CO CTOPOHbl 3emnu, ecrnv Teno
onyckaTtb B O4€Hb rnybokyto waxTy?

1) He namenutca
2) YBenuiutcs
3) YMeHbLUMTCS
4)

Cpean 0TBETOB HET NPaBUITBHOMO

7.00HOPOAHBIV CTEePXKeHb NEXUT Ha ABYyX onopax A u B. Yemy paBHa cuna peakuum onopbl Q2, ecnuv Bec

cTepxHs paseH 30 H, a cuna peakunm onopbl Q1=10 H?

q, 4,
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) 10H
2) 20H
) 30H
4) 40H

8.Ha PUCYHKe |/|306pa>|<eH rpacbvu( 3aBUCMMOCTU KOOpAUHaThl X Tena, coBepLuarLero rapMmoHn4yeckmne

koneGaHus, oT BpeMeH! .

3aKoH OBMXEHUN 3TOro Tena UMeeT BUA

1) x(t)=4cos(1,5t)
2) x(t)=1,5cos(8t)
3) x(t)=8cos(1,51t)
4) x(t)=1,5cos(mm4t)

9.MpeanbHbIN ra3 nonyyun konudecTtso TennoTsl 300 Ox 1 coBepwmn padoty 100 [x. [Npu 3TOM BHYTpEH-
HAS1 9Heprusa rasa

1) yBenunumnacb Ha 400 Ox

2) yBenuumnacbk Ha 200 Dk

3) ymeHbLluunach Ha 200 Ox

4) ymeHblumMnack Ha 400 [Ox

10.MNpu nepexoge 13 coctosiHmusa 1 B cocTosiHMe 3 ra3 coBepluaeT paboTy

210 T

11.Kakoe konuyecTtBo TennoTtbl Heobxoammo ansa HarpesaHuna 100 r ceuHua ot 300 K go 320 K?
1) 390 Ox

2) 26 kOx
3) 260 Ox
4) 390 kOx

12.MpeanbHas TennoBasi MallMHa 3a UMK paboTbl nony4vaeT oT HarpeaTens 100 [k n otaaeT xonoaunb-
Huky 40 . K[ TennoBon MallnHbI paBeH

1) 40%

2) 60%

3) 2099

4) 43%

13.Ha y4acTKe uenu, I/I306pa)KeHHOM Ha PUCYHKe, CONMpOTUBIEHNE KaXOoro n3 pe3ncTtopos paBHO R.
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K

MonHoe conpoTMBneHne yyactka npu 3aMkHyToM Krtove K paBHO

N X k| —

1)
2)
3) 2R
4) 3R

14 TpaMonuHenHbI NPOBOAHMK AnunHon 0,2 M HAaX0AMUTCS B OQHOPOAHOM MarHUTHOM Mofe C UHAyKuuen
4 Tn v pacnonoXeH nog yrrom 30% BEKTOPY MHOYKUUN.

B

UemMy paBeH MOAynNb CUnNbl, AENCTBYIOLLIEN HA NPOBOLAHMK CO CTOPOHbI MarHUTHOMO MOMs NPWU Cure Toka B
Hem 2 A?

1)0,2H

2)0,8H
3)3,2H
4)20 H

15.Ha puricyHke n306pakeH NPOBOMOYHbI BUTOK, MO KOTOPOMY TEYET IMIEKTPUYECKMI TOK B HanpaBlieHnu,
yKasaHHOM CTPEKOM.

BuTok pacnonoxeH B NOCKOCTU YepTexa. B ueHTpe BUTKa BEKTOP MHAYKLMM MAarHUTHOMO NMons Toka Ha-
npaBneH

1) OT Hac NepneHaMKYNSPHO NIIOCKOCTM YepTexa

2) K HaM NeprneHaNKYNsIPHO NIOCKOCTM YepTexa
3) BneBo

4) BripaBo

16.I'oe HaxoanTca n3obpaxkeHne CBETALENCA ToYkM S (CM. PUCYHOK), co3a4aBaeMoe TOHKONM cobumpatoLen
NNH301?

g ‘ L

1) B Touke 1
2) B TOYKe 2
3) B Touke 3
4) Ha 6eckoHeYHO H6ONbLLIOM PACCTOSIHUU OT NUH3bI

17.Mpw nepexoge ny4a cBeTa U3 OHOI CPeabl B APYryI0 Yron NafeHust paseH 23 | a yron npenoMneHms

37° (sin37" = U-ﬁ, sin33" = 0.8) Kakos oTHOCHTENBHBIN NOKa3aTenNb npenoMreHus BTOPON cpeabl OTHO-
CUTENbHO NepBon?

1) ==1,43

2)==1,33
3) =0,75
4) =0,65
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45,
18. Mepuvoa nonypacnaga paaMoakTUBHOIO M30TomNa Karnbums 20Cacocrasnsier 164 cyTok. Ecnu usHavans-

. 24 45 ¢,
HO 6bino 4-10 aToMOB Jﬂ["', TO NPUMEPHO CKONbKO UX ByaeT yepes 328 cyTok?

1)2-10%
1-10%

23RTT 206
19.B pesynbTaTte cepumn pagnoakTMBHbIX pacnagoB ypaH 92 anespau.l.aemﬂ B CBUHeL, &2 Ph. Kakoe konu-

YyecTBO - 1 JB-pacna,qoa OH MpW 3TOM UCMbITbIBAET?
1)8-n6 JB-paCI'Ia,D,OB

2)60-n8 JB-paCI'Ia,D,OB

3)10-n5 ﬁ-pacnanos

4)5@-n10 ﬁ-pacnanos

20.|'|p|/| BbICOKMX TeMnepaTtypax BO3MOXEH CUMHTE3 Aaep renma U3 agep n3oTonos sogopona:
TH+7H >3 He+ X

Kakasi yactuua X ocBoboxgaeTcs Npy OCYLLECTBIIEHUM TaKOW peakummn?
1) HEMTPOH

2) HENTPUHO
3) NpoToH
4) aneKTpoH

. LUKAJIA U KPUTEPUUN OLLEHKU
OTBETOB Ha BOMPOChLI BXOQHOIO KOHTPONSA

- 3aumeHo BbICTaBNSIETCS 06yqarom,emycsq, €CJ11 noJsiydeHo oonee 60% npaBuJibHbIX OTBETOB.
-He 3aumeHo - noJly4eHo MmeHee 60% npaBuIibHbIX OTBETOB.

3.1.2. CpepncTtBa
ANA UHAMBUAyanu3aumMmn BbINOJIHEHUA, KOHTponsa hukcupoBaHHbIX BugoB BAPO

MHomBuayanbHble 3agaHus

UHauBuayansHoe 3agaHue Ne
«MexaHuka» nu «MonekynsipHas ¢pu3snka 1 TepMmogmuHaMUKa»
1BapmaHT
3apava 1. ABToMOBUNb Maccon 2 T ABWXKETCH B FOpy, Yrosl HaknoHa KOTOPOW K rOpu3OHTY paBeH

30°. Kakyio paboTy coBepluuna cuna TArM Ha Nyt 3 KM, €Cru M3BECTHO, YTO aBTOMOBMIb ABurancs ¢

yckopeHuem 0,2 m/c? ? KoacpbdmumeHT Tpenns 0,1.

3apgava 2. BbluncnuTte nsmeHeHne BHYTPEHHeWN aHeprum
rasa, ecnu emy nepegaHo konuyectso Tennotbl 200 [ 1 BHeLWIHWE CuMbl COBEpLUAOT Haa HUM paboTy

600x.

3apaya 3. Ha ctone crtouT Tenexka maccoi mi=4 kr. K Tenexke npuBa3aH OAWH KOHeL, LUHYpa,
nepekuHyToro yepes 6rnok. C kakuMm yckopeHnem a byaeTt ABUraTbCAa Tenexka, eCnu K Apyromy KOHLY LWHypa
npuBsa3aTh rMpto Maccom me=1 kr?

3agava 4. MaTepuarnbHas Touka Maccoh m=2 Kr ABWXKETCS Nnof OeNCTBMEM HEKOTOPOM cunbl F
cornacHo ypaBHeHuto x=A+Bt+Ct?+Dt3, rge C=1 m/c?, D=-0,2 m/c3. HainTn 3Ha4YeHus 3TOl cunbl B MOMEHTHI
BpemeHun t1=2 ¢ n t2=5 c. B Kako MOMEHT BpemMeHu cuna paBHa Hym?

3apava 5. Onpegenntb Maccy aToma xeresa U MOSieKyIbl YrieKUcroro rasa.

2 BapuaHT

3apava 1. Katep, aBurasicb BHM3 Mo TeYeHuto, 3aTpaTun Bpemda B n = 3 pasa MeHblle, YeM Ha
obpaTtHbIv NyTb. OnpeaennTb, C KaKMMK CKOPOCTAMW OTHOCUTENBHO Bepera ABurancs Katep, ecrnm cpegHsas
CKOPOCTb Ha BceM nyTu cocTtaBuna V = 6 km/u.
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3apaya 2. 3ksaTopuansHbIn paguyc 3emnu paseH 6370km. Onpefenutb NIMHENHYIO U YIIOBYIO
CKOPOCTM OBMXKEHUS TOYEK IKBATOpa Npun BpaleHun 3emnm BOKPYr OCK.
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3apava 3. Ha pucyHke npegctaBneHbl rpaduki 3aBUCUMOCTW KOOpAMHATbl ABYX Ten OT
BpeMeHu. ['padmkm KakMx 3aBUCUMOCTEN MokasaHbl? Kakon Bua nmetloT rpacduku 3aBUCUMOCTU CKOPOCTU U
NyTW NPOWAEHHOIO TEMNOM, OT BPEMEHU?

3apaya 4. Bbiuucnute mM3MeHeHue BHYTPEHHeW 3Hepruu rasa, ecnu emy nepefaHo KonMyecTBO

Tennotbl 200 X 1 BHELLHME CUMbl COBEPLUAOT Hag HUM paboTy 600[x.

3apayva 5. MooTtopHas nogka maccon m=400 kr HauuHaeT gBuratbcs no o3epy. Cuna Tarm F
moTtopa paBHa 0,2 kH. Cuutas cuny conpotuBneHuss Fc NponopuMoHanbHOW CKOPOCTUW, onpeaennTb
ckopocTb v nogkn Yepes At=20 c nocne Havana ee asmxkeHus. KoagpdpuumeHT conpotusnenns k=20 kr/c.

3 BapuaHT

3apaua 1. KakoBa cpefHsin 3Heprusi NocTynaTenbHOro ABMXKEHWUS MONEKyrbl uaearnbHOro rasa npu
TemnepaType 300K ?

3apava 2. NlpeanbHasa TennoBas MalwwuHa pabortaeT no uwmkny KapHo, tepmuueckun K[ koToporo
40%. TemnepaTypa TennonpuemnHuka 0 rpagycoB no Llenbcuio. Hantm Temnepatypy TennootaaTyvka u
paboTy N30TEPMNYECKOTO CXXaTUSA, ecnn paboTa N3oTepMMYECKOro paclumpermnst 8 k.
3apaya 3. Ha ropusoHTanbHOW MNOBEPXHOCTU HaxoguTcsa Opycok Maccom mi=2 Kr.
KoadduumeHT TpeHus f1 Bpycka o noBepxHocTb paBeH 0,2. Ha 6pycke HaxoguTcsa gpyron 6pycok maccom
m2=8 kr. KoadpduuneHT TpeHus f2 BepxHero Bpycka o HUxHUM paBeH 0,3. K BepxHemy BpycKky npunoxeHa
cuna F. OnpenenuTts:
1) 3HaveHue cunbl F1, NpM KOTOPOM HAYHETCH COBMECTHOE CKONbXeHWe OpycKkoB MO MOBEPXHOCTU;
2) 3HayeHwue cunbl F2, npy KOTOPOM BepxHUA BpyCoK HaYHET NpOCKarb3biBaTb OTHOCUTENBHO HUKHErO
3apaya 4. .Hangute cpefHIOl0 CKOPOCTb [ABWXEHUS aBTOMOOWNSA, €Cnu M3BECTHO, YTO Y4 4vacTb

BPEMEHM OH ABUrasncs co CKOpocTbio 16M/c, a Bce ocTanbHOE BpeEMS — CO CKOPOCTbIO 8M/C.

3apava 5. Mo perictBMeEM NOCTOSHHOM cunbl F BaroHeTka npolwna nyTb s=5 M 1 npuobpena
ckopocTb v=2 M/c. OnpegennTtb paboty A cunbl, ecrnivm macca m BaroHeTku paBHa 400 kr n ko3 PUUMEHT
Tpenusa f=0,01.

4 BapuaHT

3apavya 1. HeBecombii GnoK yKpenneH B BepLUMHE HAaKIIOHHOW MIOCKOCTU, COCTaBMSAOLWEN C
ropnsoHTom yron a = 30°. M'mpn 1 n 2 oanHakoBon maccel m1, = m2 = 1 Kr coeanHEHbl HUTBIO N NEPEKUHYTHI
yepes3 6nok. Hantu yckopeHue a, ¢ KOTOpbIM ABWMXYTCS TMPU, U CUNY HaTsXKeHUa HUTKM T. TpeHuem rupu o
HaKMOHHYIO MIOCKOCTb U TpEHMEM B Groke npeHedpeyb.

3apaya 2. Tennoasi mawwmHa ¢ KMa 60% 3a umkn paboTbl 0OTAAET XONOAWUSBbHUKY KONMMYECTBO
Tennotbl, paBHoe 100 k. Kakoe Konnm4ecTBo TENNOThI 3@ LMK/ MallMHa Nory4yaeT OT HarpeBaTtensi?

3apauva 3. [Iea Benocunegucta egyT HaBCcTpedy ApYr ApYyry: OAvH U3 HUX, UMesi CKOpocTb 18
KM/4, NOAHMMAETCA B ropy ¢ yckopeHueM - 20 cMm/c?, a apyroii , nmest ckopocTb 5,4 km/u. CnyckaeTcs ¢ ropbi

C YCKOpeHuem 0,2 M/Cz. ‘-Iepes CKOJTIbKO BpEeMEHUN OHU BCTPETATCA U KaKOe pacCTodAHMe OO0 BCTpe4dn npoLuen

KaxablW, ecnn paccTosHne Mexay HUMK B HayarnbHblA MOMEHT paBHo 130 m?
3apgava 4. Bo ckomnbko pa3 cpefHssa kBagpaTuyHas CKOPOCTb MOJSIEKYN BO3fdyxa B JNIETHUA AeHb MNpu
Temneparype 30°C 6onblie, 4eM B 3UMHMIA AeHb Npu Temneparype - 30°C
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3apaya 5. C 6alwwHM BpoleHo Teno B ropM3OHTanbHOM HampaBfieHUU CO CKOpOCTbio 15 m/c.
MpeHebperas conpoTMBNEHNEM BO3ayXa, ONPeAenuTb pagnyc KpMBMU3HLI TPaeKTopuK Temna vepes 2 ¢ nocne
Hadana OBUXKEHWUSI.

5 BapuaHT
3apaua 1. Ma3 npu gasneHun 0,2 mlMa un Temnepatype 15° umeet o06bem 5 n. Yemy paseH o6bem

rasa aTow mMacchbl, Npy HOpMarnbHbIX YCIOBUAX?

3apava 2. Teno OpolIeHO BepTMKanbHO BBEPX CO CKOpoOCTbio 16m/c. Ha kakow BbIcOTe ero
KMHEeTU4YecKas aHeprusa paBHa noteHumanbHon? ConpoTnBneHne Bo3ayxa He yYnTbiBaTb.

3apava 3. pu yBenuyeHnn gaeneHus B 1,5 pasa oObem rasa ymedblimncs Ha 30 mn. Hamtwm
nepBoHaYarnbHbIi 06beM?

3apava 4. HeBecombin 610k ykpenneH Ha koHue ctona. 'vpu 1 n 2 oguHakoBon maccbl m1, = m2 = 1
Kr COeQMHEHbl HUTbIO N MepekMHyTbl Yepe3 bnok. KoadduumeHt Tpenna rmpm 2 o cton k - 0,1. Hawtu
YCKOpPEHME a, C KOTOPbIM OBWXKYTCS MMpU, U CUNY HaTskeHns HUTK T. TpeHnem B 6roke npeHebpeyb.

3apava 5. [IBmxeHune Tena BOonb ocu X onuckiBaeTca ypasHeHneM: x=3 + 2t + £= (m). Yemy pasHa

CPEAHSS CKOPOCTb €ro 3a BTOPYIO CeKyHay?

6 BapuaHT
3apayva 1. Ckonbko MOreKkyn Bo3gyxa cogepxutcs B bannoHe BmectMMmocTbio 60 N npu TemnepaTtype

27°C v nasneHuun 500000 Ma? Yemy paBHa Macca ofHOW MOMeKyrnbl Bo3ayxa?

3agava 2. Teno maccom m = 2 Kr ABWKETCS MPSAMOSIMHENHO MO 3aKkoHy s = A — B*t + C*t"2 — D*t"3 (C
=2 m/c"2, D = 0,4 m/c"3). OnpenenuTb cuny, AEUCTBYIOLLYIO Ha TENOo B KOHLE NEePBON CEKYHAbI ABUXKEHUS.

3apava 3. Lapuk maccon m=100 r ynan ¢ BbicOTbl h=2,5 M Ha ropu3oHTanbHyl MAUTY, Macca
KOTOpon MHOro 6onblue Macchl Lapuka, U OTCKOYMn OT Hee BBepx. CuuTtasa yaap abCcontoTHO ynpyrum,
onpeaenuTb UMMNYNbC P, NOYYEHHbIA NIAUTON.

3apgavya 4. Teno nagaet ¢ BbicoThl h = 19,6 M ¢ Ha4anbHOM cKOpoCTbio Vo = 0. Kakon nyTb nponget
Teno 3a nepsyto 1 nocnegHtot 0,1¢ cBoero ABMKeHUA?

3agaya 5. Teno maccon m=0,2 kr cockanb3biBaeT 0e3 TpeHuss no xenoby BbicoTon h=2 M.
HauvanbHas cKOpoCTb Vo Llapvka paBHa Hym. HalWTu mameHeHue Ap umnynbca Lwapuvka U UMNynsc p,
MONMyYeHHbIVN Xenobom Npy ABWXKEHUN Tena.

MuouBuayansHoe 3agaHue Ne2
«AneKTpocTaTKa U NOCTOAHHbIN TOK» U «MarHeTusm»

1 BapuaHT
3apayva 1. [IBa mManeHbknx OOUHAKOBbLIX METaNNIMYECKUX LUapuka 3apsbkeHbl MONOXUTENbHBIMM
3apsigamum q M 4q. LleHTpbl WwaprkoB HaxogaTCcs Ha paccTosiHiv r apyr ot gpyra. Wapwku npueenu B
COMpPUKOCHOBEHWE. Ha Kkakoe pacCTosiHMe X Mocre 3TOr0 HYXXHO pas3BecTU UX LEeHTpbl, 4YTODblI cuna
B3aMMOJENCTBUSA ocTanach NpexHemn?
3apaua 2. .HanpsikeHne Ha 3axumax reHepaTopa 36 B, a conpoTtuBneHne BHellHen Lenu B 9 pa3s
bonblue BHYTpeHHero conpoTuenerusi. Kakosa 3C reHepaTopa?

3apgava 3. KakoBa MHOYKLMSA MarHUTHOrO MOnsi, B KOTOPOM Ha MPOBOOHUK C ANMHON aKTUBHOW YacTu
5cm pencteyeT cuna 50 mH? Cuna Toka B npoBogHuke 25 A. MNMpoBOOHUK pacnonoXeH neprneHankynspHo
WHOYKUUW MArHUTHOrO Nonsi.

3apava 4. Pamka, cogepxawas 1500 BuTkoB nnouwiagbto 50 cM?, paBHOMEpPHO BpallaeTcs B
MarHUTHOM Morie ¢ HanpshkeHHocTblo 8 x 104 a/m, aenasi 480 06/MuH. OnpenenuTe MakcumansHyto 3C
WHAOYKUWK, BO3HUKAIOLLEN B paMKe.

3apava 5. Jlamna, paccuuMTaHHast Ha HanpsbhkeHne 127 B, notpebnsaet mowHocTb 50 BT. Kakoe
OOMOJSTHUTENBHOE COMPOTMBIIEHWE HYXHO MpPUCOEaMHWUTL K ramne, 4ToObl BKMWYATL €e B CeTb C
HanpsbkeHnem 220 B?

2BapuaHT
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3agava 1 .OnekTpuyeckoe none Co3daHO ABYMSl OOWHAKOBbIMK MapannenbHbIMKU MnacTMHamu
nrowagbto 150 cM“ kaxgas. MnacTuHbl pacnonoXkeHbl Ha MasioM (Mo CPaBHEHUIO C NIMHENHBIMY pa3Mepamu

nnacTuH) paccTosHUW Apyr oT Apyra. Ha ogHOM 13 nnacTvH paBHOMEPHO pacnpegeneH 3apsa ¢ 4= - 50HKn,

Ha Apyrov 3apsg q,=+150 HKn. OnpenenuTe HanpskeHHOCTb E anekTpuyeckoro nons mexay nnacTuHamu.

3apgava 2. PaccuuTtatb cxemy puc.2, COCTaBMB CUCTEMY YpPaBHEHUMN Ha OCHOBAHWM 3aKOHOB
Kupxroda.

Puc2.

VicxogHble gaHHble K 3agave:
E1=60B; E2=80B; Ez=70B;
R1 =20 Om; R2 =50 Om; roz =5 Om; Rsa = 65 Om; Rs = 85 Om.
3apgava 3. Kakoli MMHUManbHOW CKOPOCTbK Vmin OOIDKEH obragaTb MPOTOH, 4YTOObI OH CMOr
OOCTUTHYTb MOBEPXHOCTU MOJNTOXMUTENBHO 3apPSXKEHHOrO METamnsIM4yeckoro Lapa, MMeLero noteHuyMan =
400 B. HavyanbHOe paccTosiHMe NpoToHa OT NoBepxHocTu wapa r = 3R, rae R — paguyc wapa.
3apaua 4. C kakon cunon B3ammogencTeoBanu 6bl ABe Kanmim BoAbl HA paccTosiHuM 1 kKm, ecnu Obl
yaanocb nepegartb 0gHoOM 13 kanenb 1% BCex aNeKkTPOHOB, coaepXKallmxcsa B Apyron kanne maccow 0,03 r?
3apaua 5. Cuna Toka B ropmM3oHTanbHO PacnosfioXeHHOM NpoBoAHMKe AnuHon 20 cMm. n maccon 4r
paBHa 10A. Hamtm MHOYKUMIO MarHUTHOIO MONsi, B KOTOPOE HY)XHO MOMECTUTb NPOBOAHMK, 4TODObI cuna
TSXKECTW ypaBHOBeCUIacb cunon Amnepa.

3 BapuaHT

3apayva 1. Cuna Toka B NPOBOAHMKE U3MEHSETCHA CO BpemeHeM no 3akoHy | = lgsin wt. Onpegenutb
KOnmnyecTBo TennoTbl Q, KOTOpOEe BbIAENUTCH B NPOBOAHMKE 3a BpeMs, paBHoe nornosuHe nepuoga T, ecnu
lo=10 A, w=100m c™".

3apgaya 2. Cuna Toka B ropuM3OHTanNbHO PacrnonoXeHHOM npoBoAHMKe AnuHon 20 cM. u maccow 4r
paBHa 10A. Hamtm WHOYKUMIO MarHUTHOIO MOMsi, B KOTOPOE HY)XHO MOMECTUTb NMPOBOAHMK, 4TODbI cuna
TSXKECTU ypaBHOBecunach cunon Amnepa.

3apaya 3. B HanpaBneHHOM BepTUKarbHO BHU3 OAHOPOAHOM 3MEKTPUYECKOM MNoJie HanpsKeHHOCTbIO

1,3*10°B/M kanenbka XWOKOCTM Maccoi 2*1077 rpamm okasanacb B paBHoBecuun. Hamgute 3apsg

Kanenbkn 1 Yncro M3bbITOYHbIX 3NIEKTPOHOB Ha HEW.
3apgava 4. VctouHuk Toka ¢ SC 2 B u BHyTpeHHMM conpoTtueneHnem 0,8 OM 3aMKHYT HUKETNTMHOBOW
MpPOBOSIOKOW AnuHON 2,1 M 1 ceveHrem 0,21 Mm2. OnpenenuTe HanpsPKeHWE Ha 3aXKMMax UCTOYHMKa TokKa.
3apava 5. B HanpaBneHuu, nepneHaMKYNspHOM TNUHUAM WHOYKUMW, BNeTaeT B MarHUTHoe mnorne
anbga-yactmua co ckopoctbto 3,2 *105M/c. Hangnte uHaykumio nonsi, ecnv anbda-yacTtuua onucana B
rone oKpyXHoCTb paguycom 6,64 +10-2m. (Macca anbda-yactuubl 6,64 <1027 kr, ee 3apsig 3,2 «10-19Kn.)

4BapuaHT

3apgava 1. [IBe namnbl MowHOCTbIO 90 1 40 BT BKMOYEHbI NapannenbHo B CeTb, C HanpshxeHnem 220 B.
OnpepgenuTe conpoTMBAEHME KaX40n Nnamnbl 1 TOK, NMPOTEKaLWNA Yepes KaxKayo namny.
3apgaya 2. ToueuHble 3apsaabl 1*107% Knn 2*1078 Kn 3akpenneHbl Ha paccTosHuM 1 M gpyr oT gpyra

B Bakyyme. Ha npsamoii, coeauHsiiollen 3TM 3apsiabl, HA OAMHAKOBOM PacCTOSIHMM OT KaOoro U3 HuX
noMeLleHO MarneHbkoe Temno, Hecyllee 3apsag -3*107% Kn. Kakosbl MoAyrnb W HanpaeeHue CUnbl,

OEeNCTBYOLLIEN Ha Teno?

3apavya 3. Onektpuyeckoe none obpaszoBaHO ABYMS OAMHAKOBbIMW Pa3HOMMEHHBIMWM TOYEYHbIMU
3apagamu 5HKn. PacctosiHue mexay 3apsgamu 10 cm. OnpefenuTb HanpsbkeHHOCTb nons: 1) B Touke,
nexawier Ha nNPOOOIDKEHUU FUHUM,  COEAMHSIOLEN LUeHTpbl 3apsaoB, Ha pacctosHum 10 cm ot
oTpULaTENBLHOrO 3apsaaa. 2) B TOUKe, nexallen nocpeamHe Mexay 3apsigamu.

3apgaya 4. 3a Bpemsa 5c Tok B uenu mameHunca ot 20 go 5A, npm atom 3.[.C. camouHAYKUMM,
BO3HMKLLIASA BO BKITIOYEHHOM B Lienb KaTyLlKe, okasanacb paBHon 24B. KakoBa MHAYKTUBHOCTb KaTyLLUKN?

3apaya 5. Cuna ToKa B ropvM3oHTasnibHO pacnosfiokeHHOM MNpoBoAHMKe anuHonm 20 cMm. n maccon 4r
paBHa 10A. Hantm uHAYKUMIO MarHUTHOrO MOfisi, B KOTOPOE HYXHO MOMECTUTb MPOBOAHMK, YTOObI cuna
TSXKECTU ypaBHOBeCHach cunon Amnepa.
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5 BapuaHT

3apgava 1. MbinvHka maccor 107% rpamm Haxogutcst B BO3myxe MeXAy OBYMSI FOPU3OHTAIbHBLIMU

pa3HOMMEHHO N PaBHOMEPHO 3apshKEHHbIMU MAacTMHaMW C Pas3HOCTbK MoTeHuumanoB 5 kB. paccTosiHne
Mexay nnactuHamu 5 cm. Kaknm 3apsigom obrnagaeT nbinvHKa, ecrnv ee BeC ypaBHOBELLMBAETCA AENCTBUEM
Ha Hee 3NEeKTPUYECKON cunbl?

3agavya 2. 3a Bpemsa 5c Tok B uenu mamenusncsa ot 20 go 5A, npu stom 3.0.C. camouHAyKumu,
BO3HMKLLIASA BO BKIKOYEHHON B LiEMb KaTyLLKe, oka3anacb paBHon 24B. KakoBa MHOYKTUBHOCTb KaTyLLKN?

3apgava 3. C kakown cunon F ByayT npuTtarnBaTbCcs ABa OAMHAKOBbLIX CBMHLUOBBLIX LIApWKa paguycom r =
1 cm, pacnonoxeHHble Ha paccTtosHun R = 1 M gpyr OT gpyra, ecnu y Kaxagoro aToma NepBoro Llapuka
OTHATb MO OAHOMY SMEKTPOHY U BCE 3TU 3NEKTPOHbl MepeHecTu Ha BTopon Lwwapuk? MonspHaa macca
ceuHua M = 207x1073 kr/mMmornb, nnoTHocTb p = 11,3 r/cm3,

3apava 4. KakoBa UHOYKUMSA MarHUTHOMO Mornsi, B KOTOPOM Ha NPOBOAHWK C OfIMHON aKTUBHOMW 4acTu
5cm pencrteyeT cuna 50 mH? Cuna Toka B npoBogHuke 25 A. MNpoBOOHUK pacnonoXeH NeprneHauKynspHo
WMHOYKLUUW MAarHUTHOrO Nonsi.

3apava 5. Kakasa cvna gercTByeT Ha NPOTOH, ABMXKYLUNCA co ckopocTbio 10Mm/c B MarHuTHOM none
nHgykuunen 0,2Tn nepneHAnKYNsipHO JIMHUSAM UHOYKLUUKN?

6 BapuaHT

3apgaya 1. .B HanpaBneHun, nepneHAMKYNSpHOM MWHWSAM WHAYKUMW, BrieTaeT B MarHUTHoe norne
anbga-yactmua co ckopoctbto 3,2 +105M/c. Hangnte uHaykumio nonsi, ecnv anbda-yacTvua onucana B
rone oKpyXHoCTb paguycom 6,64 +10-2m. (Macca anbda-yacTuubl 6,64 <1027 kr, ee 3apsig 3,2 «10-19Kn.)

3apgaya 2. ToHKui MeTannuMyecknin ctepxeHb aAnnHow | = 50 cm BpallaeTcs B O4HOPOAHOM MarHUTHOM
none ¢ nHaykumen B = 10 MTn BOKpyr nepneHAnKYNSpHOM K CTEPXKHIO OCU, OTCTOSLLEN OT OOQHOro UX ero
KOHLIOB Ha pacctosHum L = 25 cMm Ha npoforkeHun ctepxHsi, genas n = 100 o6/MuH. Hantu pasHocTb
noteHumanoB U, BO3HUKAIOLLYIO MeXOY KOHLAMU CTEPXKHS, eCrny Yron MeXay OCbi BpaLleHWUs 1 BEKTOPOM
MarHUTHOW MHAYKLMM paBeH a = 60°.

3apaua 3. Pawmka, cogepxawass 1500 BuTKOB nnowaabto 50 cm?, paBHOMeEpHO BpallaeTcsi B
MarHUTHOM Morie ¢ HanpshkeHHocTblo 8 x 104 a/m, aenasi 480 06/MuH. OnpenenuTe MakcumansHyto 3C
WHAOYKUUK, BO3HUKAIOLLEN B paMKe.

3apaya 4. 3a Bpemda 5c Tok B uenu usameHunca ot 20 go 5A, npm atom 3.[.C. camouHayKuumu,
BO3HMKLLIAS BO BKJTOYEHHON B LIEMb KaTyLLKe, okasanacbk paBHon 24B. KakoBa MHOYKTUBHOCTb KaTyLLKN?

3apayva 5. Kakon 3apsg npmobpen 66l MeaHbln wap ¢ pagnycom R=10cMm. ecnu 6bl yaanocsb yaanuTb

BCE 3JIEKTPOHbI MpoBoaMMOCTU? [MNOTHOCTL Meam p=8,9r/CM3, aToMHbI Bec A=64. 3apsg anekTpoHa
e=1,6*1l]_19|<n. yncno Asoragpo 6*10%3, CuuTaTtb, UYTO Ha Kaxndblh atoM Meau NpPUXOOAUTCH OAUH
3NEKTPOH NPOBOAUMOCTMN.

UHpmBuayanbHoe 3agaHue Ne3
«KonebaHusa u BonHbl» «ONTUKa» U «ATOM M aTOMHOE AQPO»

1 BapmaHT

3apava 1. KonebaTtenbHbIl KOHTYpP COCTOMT M3 KaTywku WHOYKTMBHOCTM L=0,2 MIH M nepemeHHoOro
KOHOEeHcaTopa, 3NeKTPOEeMKOCTb KOTOPOro MoXeT MeHATbesa B npegenax oT 50 go 450 nd. Ha kakve onuHbl
BOSMH MOXET HacTpamBaTbCH KOHTYP?

3agavya 2. Ha pacctosHum d = 20 cM OT coOuvparowen nUH3bl HaxXO4WUTCs NpegMeT, MNpu4eM €ero
OencTeuTenbHOe n3obpaxeHue B k = 4 pasa 6onblle npeameTta. Hangurte ontuyeckyto cuny D nnH3bI.
3apgava 3. Kakas gons pagMoakTUBHbIX siAep msortona 1:{:' pacnagetcsa yepe3 10 neTt, ecnu ero nepuoa

nonypacnaga paBseH 557 net?
3apgava 4. CkonbKO rpaMMoOB ypaHa C aToMHoW Maccon 0,238kr/monb pacliennsietca B Xo4e CYyTOYHON

paboTbl aTOMHOWM 3NEeKTPOCTaHUuUW, TENoBas MOLHOCTb KOTOPOW COCTaBnseT 108 Br? HedekT macc npu

neneHum sapa ypara pasen 4* 10722 kr. KNO cranumm coctasnset 20 %.
3apaua 5. KonebaTenbHblil KOHTYP COCTOWT W3 KOHAEHCATOPa EMKOCTbIO 7 MKD U KaTyLUKU, MHAYKTUBHOCTb
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koTopoi 0,23 'H, a conpoTtusneHune 40 Om. KoHgeHcaTopy coobuiatoT 3apsg 5,6+10-12 Kn. HanauTe: nepuog
kornebaHui, BO3HUKAKOLLMX B KOHTYpE.

2BapuaHT
45
3apava 1. Mepuoa nonypacnaga pagMoakTUBHOrO m3otona kKanbumst 20~ “coctaBnsetr 164 cytok. Ecnu
24 43
n3HavanbHo 6bINo 4-10 aTomoB 20¢ A 10 NPUMEPHO CKONbKo nx Byaet yepes 328 cyTok?

3apaya 2. Jlyy cBeTa BbIXOAUT M3 ckunugapa B Bo3ayx. [lpefenbHbli yron MOMHOrO BHYTPEHHEro
OTpaxeHusa ns 3Toro nydva paeseH 45rpag. Hantu ckopocTb pacnpocTpaHeHus cBeTa B ckunugape.

3apava 3. Kakylo anekTpoeMKoCTb AOMKEH MMeTb KOHAEeHcaTop Ans Toro, 4Ytobbl COCTOALUMA U3 3TOro
KOHOEeHcaTopa U KaTyLKM MHOYKTUBHOCTLIO 10MITH konebaTtenbHbIi KOHTYP pagvMonpueMHuka Obin HacTpoeH
Ha BonHy 1000m.

3apgava 4. lNpeameT nomelleH Ha paccTosHMM 25 cM nepen nepegHnM OOKycoM cobuparollen NMH3bI.
N30bpaxeHne npegmeTa nonyyvaeTca Ha pacctodHum 36¢M. 3a 3agHum dokycoM. Onpegenuts ¢okycHoe
paccTosiHme.

3apgavya 5.Yepe3 gudpakuMoHHYO peweTky, umetowyto 200 WTPUXOB HA MUANUMETP, MNPOMYLLEHO
MOHOXpOMaTu4eckoe wusnydeHve ¢ AnnHOW BomnHbl 750 HM. Onpegenutb yron, nog KOTOpbIM BUAEH
MaKCMMyM MePBOro nopsiaka aToN BOJIHBbI.

3 BapmaHT
3apava 1. UsobpaxeHue npegmeta umeet BbicoTy H = 2 cm. Kakoe chokycHoe pacctosiHne F gomxkHa
MMeTb JINH3a, pacrnosioXXeHHasi OT 3KpaHa Ha paccTtofAHMu f = 4M, YTOGLI M306paxkeHne ykasaHHOro
npegmMeTa Ha aKkpaHe umeno Bbicoty h =1 mM?
3apaya 2. OneKTpoOeMKOCTb KOHAEeHcaTopa MEepPeMEHHON EMKOCTM B KOHTYpe paguorpuemMHuKka MOoXeT
nameHaTbcsa oT 50 go 450 nd. NIHAYKTMBHOCTL KaTyLIKW OCTaeTCs Npu 3TOM HEU3MeHHoW n pasHown 0,6 MIMH.
Ha kakux gnuHax BonH pabotaeT pagauonpueMHuK?
3apava 3. [udpakumoHHas peweTtka cogepxut 500 wrpmxoB Ha 1 MM. Makcumym Kakoro HambornbLuero
nopsiaka gaet aTa pelleTka npy nepneHaukynsipHoM NageHnn Ha Hee MOHOXPOMAaTMYECKOro CBeTa C AJIMHON
BOMHbI 520 HM?
3apava 4. I'Iepmgu. nonypacnaga sgep pagvMoakTMBHOIO n3otona BucMmyTta 19 muH. Yepes kakoe Bpems

Lbr,
pacnagetcs ' ”/'apep BucmyTa B uccneayemom obpasue?

3apgava 5. .[lonoxutenbHass nuH3a [aeT OEWCTBUMTENbHOE U300paxeHue C yBenvMyeHnem B 2 pasa.
Onpepnenutb (POKYCHOE pacCTOsiHUe NUH3bl, €CNW PacCTosHME MeXOy NUH30M U n3obpaxeHueM paBHO
24cm.

4 BapuaHT
3apgaya 1. .[lnocko-BbiNyknas nNuH3a ¢ pagnycoMm KpuBu3Hbl paBHOM 30CM 1 nokasatenem npenomMreHus
n=1,5 gaeT n3obpaxeHne npegmMmeta ¢ yBennyeHnem k=2. Hantun paccrosiHue npegMeta n nsobpaxeHusi ot
nuH3bl. [aTb YyepTex.
3apgaya 2. 2.Ha kakoM paccTosiHMM OT 3epKana nony4mTcst n3obpaxkeHue npegmMeTa B BbiMyKNOM 3epkane C
pagnycom KpmBu3Hbl R=40cm, ecnn npegmeT nomelleH Ha paccTtosiHun a1=30cm oT 3epkana. Kakoea 6yaet
BblCOTa M300paxkeHusi, ecnv npegMeT UMeeT BbICOTY y=2cM. Caenatb YyepTex.

. 238
3apayva 3. Kakoi nsoton obpasyercs U3 g2 U nocre OBYX B v ogHoro (¥ pacnaga?

3apaya 4. Jlyy cBeTta BbIXOOUT M3 ckunugapa B Bo3ayX. [lpedenbHbli Yyron MNOSIHOMO BHYTPEHHEro
OTpaXkeHusa ns 3Toro nydva paeseH 45rpag. Hantu ckopocTb pacnpocTpaHeHus cBeTa B ckunugape.

3apaya 5. .Kakumu gomkHbl 6biTb paguyckl kKpuBm3Hbl R1=R2 nosepxHocTen nynbl, 4TobbI OHa AaBana
yBenuyeHne ans HopmarnbHoro rrnasa k=10. [Noka3aTtenb npenoMneHns ctekna, u3 KOToporo caenaHa nyna
n=1,5.

5 BapmaHT

3apgauya 1. .OnpefenuTb Kakylo ANVHY NyTX nponaeT poOHT BOMHbI MOHOXPOMAaTUYECKOro cBeTa B Bakyyme
3a TOXEe BpPEMs, 3a KOTOpPOe OH MPOXOAMT MyTb paBHbIM 1,5 MM B CTekne C nokasartenem nperioMieHnst
paBHbIM 1,5.

23877 206
3agava 2. 2.B pesynbTate cepuv paguMoakTMBHbLIX pacrnafoB ypaH 92 - npeBpallaeTcsi B CBMHeL, &2 Pb

Kakoe konm4ecTtBo (k- 1 -"-pacnanos OH MpKW 3TOM UCMbITbIBAET?

3apauya 3. [1BosKo-BbiNyknas NuH3a C nokasaTtenem npenomMmneHuss n=1,5 umeeT nanHaKoBble paaunychbl
KPVBU3HbI NOBEPXHOCTEN, paBHble 10cM. M3obpaxeHre npegMeTa ¢ MOMOLLbIO 3TOWM JIMH3bI OKa3biBaeTcs B 5
pa3 6onble npeameTta. OnpegenuTe pacctosiHWe OT NpeameTa 4o n3obpaxeHus.
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3apauya 4. Yepes ckonbko BpemeHu pacnagetca 40% pagvoakTMBHOMO BellecTBa, nepuof nonypacnaja
KoToporo 12u.
3apgaya 5. Hantu sHepruto, BbIAENAIOLLYIOCA NpY peakumsax?

iH +§HE= %H+ %’HE

6 BapuaHT

3apaya 1. .Ha «kako pguana3oH 4acTOT MOXHO HacCTpOUTb KornebaTenbHbl KOHTYp, ecnu ero
WHOYKTUBHOCTb 3 [H, @ eMKOCTb MOXeT MeHsTbcs oT 60 o 480 nd.

3apaya 2. .Yepes ckonbko BpemeHu pacnagetca 40% pagnoakTMBHOrO BellecTBa, Nepuoa nonypacnaja
KoToporo 12u.

3apayva 3. 3anuwunTte ypaBHEHME TapMOHMYECKOro KonebaTenbHOro ABWXKEHMSI TOYKM , COBepLialoLlen
konebaHus ¢ amnnutygon A=8cm, ecnu 3a Bpemsa paBHoe 1MuH. coBepluaetcsa 120 konebaHun u HavyanbHas
hasa konebaHum pasHa 45 rpag.

. 32
3apava 4. Kakow nsoton obpasyeTtcd u3 ggTh nocne yeTblpex {f pacnagoBs u OByx 3 pacnagoB?
3agava 5 .HanTtu sHepruto, BbIOEMAOLWYHOCS NPU peakumax?

gLi + EH = ‘LHE + %‘HE

LWKANA U KPUTEPUUN OLLEHKU
MHOMBMAYanbHbIX 3a4aHUA MO pa3feny Kypca
- OLEHKa «3a4YymeHOo» BbICTaBNSAETCs, ecrny oby4alolMACS BLINOMHMIT BCE 3adaHusi B MOSTHOM
06béme nnbo aonycTnn He3HaunTenbHbIE HETOYHOCTH.
- OUEHKa «He 3aYymeHO» BbICTABMNSETCH, €cnu Oo0yYaloLUACS BbINOMHUN TOMbKO 4YacTb U3
npeanoXeHHbIX 3aaaHuin NMbo AoNyCTUN CyLLECTBEHHbIE OLINGKMN.

KoHTponbHble paboTbl

Paspen 1
®du3nyeckme OCHOBbI Knaccuyeckom mexaHuku. MonekynsipHasa dmsuka v TepMmogMHaMumKa
KoHTponbHas pabota Ne1
1BapuaHT
3apgaua 1. ABTOMOGUbL Maccom 2 T ABMKETCA B ropy, Yrorn HakrnoHa KOTOPOoW K ropusoHTy paseH 30°.

Kakyto paboTy coBepwwuna cuna TArM Ha nNytm 3 KM, €Cnu WM3BECTHO, YTO aBTOMOOWIMb gBurancs c
yckopeHuem 0,2 m/c? ? KoadhduumeHT TpeHmns 0,1.

3apgava 2. BbluncnuTe nameHeHne BHYTPEHHEN 3HEPTUn
rasa, ecnu emy nepegaHo konuyectso TennoTsl 200 [k 1 BHELIHWe Cunbl COBEpLUAKOT Ha HUM paboTy
6000x.
3apaya 3. Ha ctone ctouT Tenexka maccom mi=4 kr. K Tenexke npmBa3aH OAMH KOHeL, LWIHypa,
NnepeknHyToro Yepes 6nok. C kakMMm yCckopeHnem a GyaeT ABuUratbCs Tenexka, ecnum K ApyroMy KOHLY LUHypa
npuBsa3aThb rMpto maccom mz=1 kr?
3apava 4. MaTtepmanbHasa TO4YKa MacCcom m=2 Kr OBMXETCA MnoAd AeNCTBMEM HEKOTOopou cunbl F
cornacHo ypasHeHuto x=A+Bt+Ct?+Dt3, rge C=1 m/c?, D=-0,2 m/c3. HainTn 3Ha4YeHus 3TON CUnbl B MOMEHTHI
BpemMeHu t1=2 ¢ 1 t2=5 c. B kakoin MOMEHT BpeEMeHU Cuna paBHa Hymn?
3apava 5. Onpegenutb Maccy aToma xenesa U MOneKyrnbl Yriekucnoro rasa.

2 BapuaHT

3apava 1. KaTtep, gBurasicb BHU3 MO TeYEHWIO, 3aTpaTui Bpems B n = 3 pasa MeHblle, YeM Ha
ob6patHbI NyTb. OnpenennTb, C KaKMMKU CKOPOCTAMW OTHOCUTENBHO Gepera ABurancs Katep, ecrim CpegHss
CKOPOCTb Ha BceM nyTu coctasuna V = 6 km/u.

3apava 2. OkBaTopmanbHbin pagnyc 3emnu paBeH 6370km. Onpenenutb NUHENHYO W YIIIOBYHO
CKOPOCTM OBWKEHUSI TOYEK 3KBATOPa NpU BpaLLeHMN 3emnu BOKpPYr OCK.
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3apava 3. Ha pucyHke npeactaBneHbl rpadukM 3aBUCUMOCTM KOOpAWHATbl OBYX Ten OT BpPEMEHW.
padurkn Kakmx 3aBUCMMOCTEN MoKasaHbl? Kakon BuO UMEKT rpadukyM 3aBUCMMOCTM CKOPOCTM U MyTU
NPONOEHHOrO TENOM, OT BPEMEHU?

3apauya 4. Bolumcnnte namMeHeHne BHYTPEHHell SHeprum rasa, ecrny eMy nepeaaHo KonmuecTso TennoTel 200 K U BHELLHWE CUrbl
COBepLIalT Hag HUM paboTty 6000x.

3apaua 5. MooTtopHasa nogka maccovt m=400 kr HauMHaeT ABuraTbca No osepy. Cuna tarm F moTopa paBHa
0,2 kH. Cuutaa cuny conpoTtmBreHnss Fc nponopumoHanbHOW CKOPOCTU, OnpedenvTb CKOPOCTb V JOAKM
yepes At=20 ¢ nocne Havyana ee aswxkeHusi. KoacpdmumeHT conpotmenenus k=20 kr/c.

3 BapmaHT
3apaua 1. KakoBa cpeaHsis aHeprus noctynaTenbHOro ABMXEHUS MONEKyNbl naearnbHOro rasa npu

TemnepaType 300K ?

3apgava 2. VigpeanbHasi TennoBas malivHa pabotaet no umkny KapHo, tepmuyeckun Kr kotoporo
40%. Temnepatypa TennonpuemHuka O rpagycos no Llenbcuio. Hantu Temnepatypy Tennootgatuvka u
paboTy N30TEPMUYECKOr0 CxXaTusi, eCrim paboTa n3oTepMmnYeCKoro pacumpenus 8 x.

3apava 3. Ha ropmsoHTanbHOW MOBEPXHOCTU HaxoauTcst Bpycok maccom mi=2 kr. KoadbdpuuneHT
TpeHusa fi 6pycka o noBepxHocTb paBeH 0,2. Ha Opycke HaxoguTcsi Opyro Opycok mMaccom m2=8 kr.
KoadbduumeHT TpeHus f2 BepxHero 6pycka o HwxHun paBeH 0,3. K BepxHemy Gpycky npunoxeHa cuna F.
Onpegenuts:
1) 3HayeHue cunbl Fi, Npy KOTOPOM HAYHETCH COBMECTHOE CKOSbXEHME OpYCKOB MO MOBEPXHOCTY;
2) 3Ha4yeHue cunbl F2, Npu KOTOPOM BeEpPXHUIA BPYCOK HAYHET MpocKanb3biBaTb OTHOCUTENLHO HUXHETO

3apava 4. .Hangnte cpegHio CKOPOCTb OBWXKEHUS aBTOMOOWNSA, €Criv U3BECTHO, YTO Y4 4acTb
BPEMEHM OH ABUrasncs co CKOpocTbio 16M/c, a Bce ocTanbHOE BPEMS — CO CKOPOCTbIO 8M/C.

3apgava 5. lNog genctBnem MocTosiHHOW cunbl F BaroHeTka npowna nyte s=5 M u npuobpena
ckopocTb v=2 Mm/c. Onpegenntb paboTy A cunbl, ecnu macca m BaroHeTku pasHa 400 kr n koadpuumeHT
Tpenusa f=0,01.

4 BapuaHT

3apava 1. HeBecombili 650K yKpenneH B BepLUMHE HAKITOHHOWM MIIOCKOCTM, COCTaBISOLLIENA C FOPU3OHTOM
yron a = 30°. M'vpu 1 n 2 oguHakoBon Maccbl m1, = m2 = 1 Kr coeanHEHbl HUTBKO N NEPEKUHYTHI Yepes Briok.
Haintn yckopeHue a, ¢ KOTOpbIM OBWXYTCS TMPU, U CUMY HaTSXKEHUA HUTU T. TpeHnem rmpu O HaKMOHHYIO
MSIOCKOCTb U TPEHNEM B Oroke npeHebpeyb.

3apava 2. Tennosas maiumHa ¢ K4 60% 3a umkn paboTbl oTAaeT XONOAMMbHUKY KONMMYECTBO TennoThl,
pasHoe 100 [Ix. Kakoe konmyecTBO TENNOThI 3a LMK MaluMHa nonyyaeT oT Harpesatensa?

3apava 3. [lea Benocunegucta efyT HaBCTpedy Apyr APYry: OAWH U3 HUX, UMes CKkopocTb 18 km/v,
nogHUMaeTcs B ropy c yckopeHvem - 20 cm/c?, a gpyroi , umes ckopocTb 5,4 km/4. CnyckaeTcs ¢ ropbl €

yckopeHuem 0,2 M/, Yepes CKOMbKO BPEMEHU OHWU BCTPETATCS M Kakoe pacCTOosiHWE [0 BCTPeYu npollen
KaxablW, ecnn paccTosHe Mexay HUMK B HayarnbHbIA MOMEHT paBHoO 130 m?
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3apaya 4. Bo ckombko pas cpedHss KBaapaTUyHas CKOPOCTb MOMEKyn Bo3dyxa B NETHU [AeHb npu
Temnepatype 30°C Gonblue, YeM B 3UMHUIA AeHb Npu Temnepartype - 30°C

3agava 5. C 6awHn 6GpoLleHo TeNo B ropu3oHTaribHOM HanpaefeHnn co ckopocTbio 15 m/c. MNpeHebperas
COMPOTUBMEHNEM BO34yXa, OMpefenuTb paguvyc KpPUBM3HLI TPaekTopuu Tera 4vepe3 2 C Mnocne Hadvana
OBWXKEHUS.

5 BapuaHT

3apgaua 1. a3 npu aasneHun 0,2 mMa u Temnepatype 15° umeet o6bemM 5 n. Yemy paseH o6beMm rasa
3TOW Macchl, Npy HOPMarnbHbIX YCNOBUAX?

3apava 2. Teno OpolleHO BeEpTMKAIbHO BBEPX CO CKOPOCTbIO 16M/c. Ha kakow BbICOTE €ro KMHeTuveckas
3Heprusa pasHa noTeHumansHon? ConpoTuBneHne Bo3ayxa He y4uTbiBaTb.

3apava 3. lNpu yBenunyeHun paeBneHunss B 1,5 pasa obbemM rasa ymeHblwmncs Ha 30 mn. Haitu
nepBoHaYarnbHbIi 06beM?

3apayva 4. HeBecombiln 6nok ykpenneH Ha koHue ctona. Mupm 1 n 2 ogmMHakoBon maccbl m1, = m2 = 1 kr
COeOUHEHbl HUTBID U NepeknHyTbl vepe3 b6nok. KoadduumeHt TpeHnus mmpu 2 o cton k - 0,1. Hawtu
YCKOpPEHME a, C KOTOPbIM ABWXYTCA TMpU, U CUIY HaTsbkeHus HUTK T. TpeHuem B 6n1oke npeHebpeyb.

3apayva 5. [lBmkeHne Tena BOOMb OCM X OMUCLIBAETCA ypaBHeHuem: x=3 + 2t + t* (m). Yemy paBHa

CPeAHsAs CKOPOCTb €ro 3a BTOPYH CEKyHAY?
6 BapuaHT
3apaya 1. Ckonbko MOMeKyn BO3adyxa coaepxutca B BannoHe BmecTumocTbio 60 n npu TemnepaType
27°C v gaBnexun 500000 Ma? Yemy paBHa Macca oHOW MOMeKyrbl Bo3ayxa?

3agava 2. Teno macconm m = 2 Kr ABWXKETCHA NPSAMOSIMHEHO MO 3akoHY s = A — B*t + C*t"2 - D*t"3 (C =2
m/c"2, D = 0,4 m/c"3). Onpeaennutb cuny, AENCTBYIOLLYIO Ha TENO B KOHLE NEPBON CEKYHAb! ABVKEHMS.

3apaua 3. Wapuk maccon m=100 r ynan ¢ BbICOTbl h=2,5 M Ha ropMsoHTanbHy0 NMMTY, Macca KOTOPOn
MHoOro 6onblue mMacchl Wapuka, 1 OTCKOYMUN OoT Hee BBepX. CunTtasa yaap abconoTHO ynpyruMm, onpeaenuTb
NMMYNbC P, NOMYYEHHbIA NANTON.

3agava 4. Teno nagaet ¢ BbicoThl h = 19,6 M ¢ HayanbHOW ckopocTbio Vo = 0. Kakon nyTb npongeTt Teno
3a nepByto 1 nocneHoto 0,1¢ cBoero ABMKeHUA?

3apaya 5. Teno maccon m=0,2 kr cockanb3biBaeT 6e3 TpeHus Mo xenoby BbicoTon h=2 m. HayanbHas
CKOPOCTb Vo Llapuka paBHa Hynw. HainTu nameHeHue Ap mmnynbca Llapuvka U UMNyrbC p, MNOMAYyYEHHbIN
enobom npv ABWXeHun Tena.

7 BapuaHT

3apaua 1. lMpu paBHOMepHOM nNoagbeMe U3 WaXTbl Harpy>xeHHomn yrnem 6aabu maccoum 10,5 1
npousBeneHa paboTa 6200 k[x. KakoBa rmy6uHa waxrtbl?

3apgava 2. C nnotmHbl ¢ BbicOTbl 20 M Kaxayto MuHyTy nagaet 18000 m3 Boabl Kakast npu aTtom
BblNonHaeTcs pabora?

3apava 3 . B cocyne npu temnepartype t = 20°C n gaBneHuum p = 0,2 MIa coaepxutca cmecb
rasoB — kucnopoga maccom m1 =16 r n azora maccov m2 = 21 r OnpegennTb NNIOTHOCTb CMECHU

3apaya 4. Onpepenvte Hanbornee BEPOATHYHO CKOPOCTb MOJIEKYI rasa, MMOTHOCTb KOTOPOro npu
pasneHumn 40 kMa coctasnseT 0,35 kr/m3.

3apaya 5. B 6annoHe BmectumocTbio V=5 n HaxoguTca as3oT mMaccon m=17,5 r. Onpegenutb
KOHLIEHTpaLMIO N MONeKyn a3oTa B 6annoHe.

8 BapmaHT

3apgava 1. CkopocTb cBOGOAHO Nagarollero Teria Maccom 4 Kr Ha HEKOTOPOM MyTU yBENMYMBaeTCs
c2 pgo 8 m/c. Hangnte paboTy curibl TSXKECTN HA 3TOM NYTU.

3apava 2. [1ea cBMHLOBbIX Wapa maccamn m1= 100r 1 m2=200r ABMXKXYTCSA HaBCTpeYvy Apyr Apyry
co ckopocTaMu 2M/ U 4M/C COOTBETCTBEHHO. Yemy paBHa KMHETMYEecKas 3Heprus LwapoB nocne ux
abCcontoTHO Heynpyroro coygapeHns?

58



3apaua 3. 3akpbIThil cocyn cogepxuT 14 r asorta, aasneHue ps = 0.1 MlNa, a Temnepatypat =
27°C. Korga cocypq Harpenu, AaBneHue yBenuyunoch Bnatepo. Kakas 6bina koHevHas Temnepartypa asota?
Haiitn emkocTb cocyaa V 1 konmyecTBo TeNNoThl Q, 3aTpayeHHoe Ha HarpeBaHue.

3apaya 4. Kakyio paboTy coBepluaeT uaearnbHbll ra3 B KONMYECTBE 2 MOMb Mpu ero n3obapHom
HarpeBaHun Ha 5 0C?

3apaya 5. [Ina nsobapHoro HarpeBaHus rasa, Konnyectso BellecTBa kotoporo 400 monbk, Ha 300
OK emy coobwunu konudectso Tennothbl 5,4 MIx. Onpenenute paboTy rasa n U3MeHeHWe ero BHyTPEeHHeN
3Hepruu.

Pa3den 3 dnekmpudyecmeo u MazHemu3m.
KoumponbHas paboma Ne2

1 BapmaHT

3apayva 1. C kakon cunown F 6yayT nputarmeBatbCcsa ABa OAMHAKOBbLIX CBUHLIOBbLIX LWapuKa paguycom r = 1
CM, PacroroXeHHble Ha paccTosHnM R = 1 M gpyr oT gpyra, ecnuv y Kaxgoro atToma nepBoro wapuka OTHATb
Mo OOHOMY 3NIEKTPOHY M BCE 3TW ANEKTPOHbI MEPEHECTU Ha BTOpoW wapuk? MonspHasa macca cBuHua M =
207x1073 kr/monb, NoTHocTb p = 11,3 r/cm3.

3apava 2. Tok 1=20 A, npoTekas Mo KonbHY M3 MeQHOW NPOBOJSIOKM cevyeHnem S=1 mm?, co3gaeT B
LeHTpe KonbLia HanpskeHHOCTb MarHuTHoro nons H=178 A/m. Kakas pasHocTb noTeHumnanos U npunoxeHa
K KOHLL,aM NpOBOMOKKU, 0bpasytoLLen KonbLo

3apava 3. O6mOTKa KaTyLWKK caenaHa n3 npoBonoku auametpom d=0,8 mm. Butkmn nnoTHo npuneratot
apyr kK apyry. CumTas kaTyLuKy 4OCTAaTOMHO ANWHHOW, HANTWU HanpsKeHHOCTb H MarHMTHOro nNons BHyTpY Hee
npu Toke 1=1 A.

3apayva 4. VictouHuk Toka ¢ C 2 B n BHyTpeHHMM conpoTtusneHnem 0,8 OM 3aMKHYT HUKENMHOBOW
NMpPOBOSIOKOW ArnnHon 2,1 M u cevennem 0,21 mm2. Onpegenute HanpsiKeHre Ha 3aXnmax UCTOYHMKA ToKa.

3apava 5. Cuna Toka B ropu3oHTanbHO pacrnonoXeHHOM npoBoaHuke anvHon 20 cMm. 1 maccon 4r paBHa
10A. HaiiTM MHOYKUUIO MarHUTHOrO MOJisl, B KOTOPOE HY)XHO MOMECTUTb MPOBOAHMK, YTODObI cuMa TSKECTU
ypaBHoBecunacb cunon Amnepa.

2 BapuaHT
3apava 1. ToyeuHble 3apagbl 1*107% Kn 1 2*107% Kn 3aKkpenneHbl Ha paccTostHum 1 M apyr OT gpyra B

Bakyyme. Ha npsmol, coeguHsowein 9TU 3apagbl, Ha OOWHAKOBOM PAaCCTOSHUM OT KaXOoro U3 HUX

NMOMELLEHO MarneHbkoe Temno, Hecyllee 3apsg -3*107% Kn. Kakosbi MoAyrflb W HanpasneHne Cunbl,
OEenCTBYOLLIEN Ha Teno?
3apava 2. Mo AnNMHHOMY BepTUKanbHOMY MNPOBOAHWKY CBEpXy BHW3 uaeT Tok |=8 A. Ha kakom

PacCTOSHUM @ OT HEro HanpsPKeHHOCTb MOMs, NOyYatoLWerocs OT CIOXEHUs 3eMHOT0 MarHUTHOrO Morns U
nomns Toka, HanpaBfieHa BepTUKanbHO BBePX? [OpM3OHTarbHas COCTaBMAOLWAS HanNpPsPKkeHHOCTM 3EMHOrO
nons H=16 A/m.
3apava 3. WctouHuk Toka ¢ 3AC 2 B n BHyTpeHHUM conpoTtmeneHmem 0,8 OM 3aMKHYT HUKENUMHOBOW
MpOBOSIOKOW AnuHON 2,1 M 1 ceverrem 0,21 Mm2. OnpenenuTe HanpsPKeHWE Ha 3aXKMMaxX UCTOYHMKa TokKa.
3apayva 4. B HanpaBneHun, NepneHanKynsapHOM NMHUAM MHAYKUUW, BReTaeT B MarHWTHoe none anbda-
yactmua co ckopoctbio 3,2 +10°m/c. Hangute mHAaykuuto nonsi, ecnu anbga-vyactuua onucana B none
OKpPYXXHOCTb paguycoM 6,64 *10-2m. (Macca anbga-vyactuupl 6,64 *10-27 kr, ee 3apsag 3,2 *+10-1°Kn.)
3apaua 5. KoHpeHcaTop emkocTbio C=10 Mk® nepuoamyeckn 3apskaetcsa ot 6atapeun ¢ 3¢ €=100 B u
paspsKaeTcs Yyepes KaTyLlKy B doopMe Konbua guameTpom D=20 cm, npnyemM nnockoCTb Komblia coBnagaeT
C NNOCKOCTbIO MarHUTHOro MepmuanaHa. Katywka nveet N=32 BuTka. NomelLeHHas B LeHTpe KaTyLLKK
ropM3oHTanbHasi MarHuTHas CTperka OTKIIOHAeTCs Ha yron a=45°. MNepekntoyeHne KoHaeHcaTopa
nponcxoauT ¢ Yactotoit n=100 c-'. HanTh 13 gaHHbIX 3TOrO ONbITa FOPU3OHTaNbHYH COCTABISAOLLYIO
Hr HanpspkeHHOCTM MarHUTHOro nons 3emnu.

3 BapmaHT

3apaya 1. [lee oavHakoBble Kpyrible MnacTuHbl nnowagsto S = 400 cM? kaxpas pacrnonoXeHbl
napannensHo Apyr Apyry. 3apag ogHon nnactuHbel Q1 = 400 HKn, gpyron — Q2 = 200 HKn. Onpepenuts
NAOTHOCTb 3HEPIUM IMEKTPUYECKOrO MONS B TOYKaX, PaCMOSIOKEHHbIX: @) Mexay nnactMHamu, 6) BHe
NNacTuH.

3apaya 2 [IBe AnvHHbIE OOHOUMEHHO 3apsKEeHHbIE HUTU PacrnonoXeHbl Ha paccTosaHuM r=10 cm gpyr oT
apyra. JlnHeriHas NNOTHOCTb 3apsaaa Ha HUTAX T1=T2=10 mkKn/mM. Hantn moaynb un HanpaBneHune
HanpskeHHOCTU E pe3ynbTupytoLLero anekTpmMyeckoro nons B TOUKe, Haxoasuencs Ha pacctosaHum a=10 cm
OT KaXkOon HUTW.
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3apayva 3. Ckonbko Hafo 3annaTuTb 3a NONb30BaHNE aNekTpuyeckomn aHepruen B Mecsy (30 gHen), ecnu
©Xe[HEBHO B Te4YeHne BpeMeHn T=6 4 ropaT aee 120-BONbTOBbLIX Namnoyku, notpebnstowme Tok 1=0,5 A?
Kpome Toro, exxegHeBHO Kunatutca obbvem V=3 n Boabl. HayanbHasa Temnepatypa Bogpl to=10° C.
CtommocTb 1kBT*4 aHeprum npuHATbL paBHow 4 kon. Kng Harpeeatensa n=80%.

3apaua 4. B uenb, cocTosILLy M3 MEAHOMO NpoBoAa Niowaabio NonepeyHoro ceveHmst S1=3 MM2, BKIOYEH
CBVHLOBbIN NpefoxpaHuTenb NnoLwaabio nonepeyHoro ceveHms S2=1 mm?. Ha kakoe noBbILLEHNE
TemnepaTypbl At1 MegHOro nposoa nNpy KOPOTKOM 3aMblKaHWUK LIeNW paccuuTaH npeaoxpaHuTens?

CuuTaTb, YTO NPU KOPOTKOM 3aMblKaHUM BCNEeACTBME KPATKOBPEMEHHOCTU NpoLiecca BCe BblAenumBLLeecs
Tenno uaeT Ha HarpesaHue uenu. HayanbHas TemnepaTypa npegoxpanutens to=17° C.

3apgava 5.OneKTpoH, YCKOPEHHbIN pa3HOCTbIO NoTeHUumanoB 6 kB, Bnetaet B 04HOPOOHOE MarHMTHOE nore
noa yrnom 30° K HanpasneHuo NoNsa 1 ABMXKETCS MO BUHTOBOW TpaekTopun. MHayKumna marHuTHoro nonst 13
mTn. Hantu paguyc v war BMHTOBOW TPaeKTOpUMK.

4 BapuaHT
3apava 1. Kako/i MMHMMarbHON CKOPOCTBLIO Vmin AOIDKEH 0BnadaTb MPOTOH, YTOBbLI OH CMOr OOCTUrHYTb
NMOBEPXHOCTU MONOXUTENBHO 3apshKEHHOr0 MeTanfMyeckoro Lapa, umetwowero noteHuman = 400 B.

HavanbHoe paccTosiHme NpoToHa OT noBepxHocTu Wwapa r = 3R, rae R — paguyc wapa.
3apgava 2. YyacToK Lenu COCTOUT U3 CTaflbHOM MPOBOJSIOKM OJfIMHOM [t =2 M C MNnowagblo NonepevyHoro
ceyeHus St = 0,48 MM2, coegMHEHHOW MoOCnefoBaTeNbHO C HUKENMHOBOW MPOBOMOKOW AMVHOM L =1M K
nrnowaapto nonepeyHoro ceveHuss Sz = 0,21 mm2. Kakoe HanpspkeHWMe Hago MOABECTM K y4yacTKy, YTOObI
nonyunte cuny Toka/=0,6 A? YgenbHoe conpoTuBrieHne crtanu p1= 12108 Om-m. YpgenbHoe
COMpOTMBIEHNE HUKeNMHA p2 = 42:108 Om- M.
3apava 3. MImeloTcs ABa 0AUHAKOBbLIX aneMeHTa ¢ 34c £€=2 B 1 BHyTpeHHVM conpoTtusreHuem r=0,3 Om.
Kak Hago coeanHnTb 3TK anemeHThl (MocneoBaTenibHO UK napansienbHo), YTOObl NONyYnTb BOMbLUMIA TOK,
€CINN BHELLUHEE COMPOTUBIEHNE:
a) R=0,2 Om:
6) R=16 Om? Haiituy ToK | B KaXkgom 13 3TUX CIy4aes.
3apgava 4. B ueHTp KBagpaTa, B KaXAoW BepLUMHE KOTOPOro HaxoauTcs 3apsag q=2,33 HKn, nomelleH
oTpuuaTenbHbIN 3apsaa qo. Hantn aToT 3apag, ecnu Ha Kaxabli 3apsag q AeUCTBYET pesynbTupyioLllas cuna
F=0.

3apgava 5. Katywka anuHon 30 cm nmeeT 1000 BUTKOB. HaTy Hanps»keHHOCTb MAarHUTHOTO MOMs BHYTPU
KaTyLLK1, ecnv Mo KaTyllke npoxoamt Tok 2 A. [lnameTp KaTylKuM cYMTaTb ManbiM MO CPpaBHEHU C ee
ONNHOM.

5 BapuaHT
3apaya 1. o TOHKOMY NPOBOJIOYHOMY KOJbLly paBHOMEPHO pacnpeneneH 3apsag ¢ IMHENHOW MAOTHOCThLHO
T =100 nKn/m. Onpegenutb noteHuman ® aneKTpu4ecKoro nosns B LLEHTpe KonbLa.
3apava 2 B uenu, cxema KoTopow n3obpaxeHa Ha puc., CONMPOTUBMEHUS BCEX PE3NCTOPOB M3BECTHbI U
paBHbl  COOTBETCTBEHHO R1=20M, R2=50M, R3=20M, R4=400mM,Rs=100m. Cwuna TOKa B
pesucTtope R4 I4= 0,5 A. Onpegennte cuny Toka BO BCEX OCTalbHbIX PE3UCTOpax M HanpskeHue Ha
3aXKumax uenmu.

3apgaua 3.[lBa meTannuyeckmx OAMHAKOBO 3apsPKeHHbIX LWapuka maccon m=0,2 kr
Kakgblh HaxogaTcsl Ha HEKOTOPOM pacctosHun apyr oOT pgpyra. Hawtm 3apsg q
LLapuKoB, €ecrnn W3BEeCTHO, YTO Ha — 3TOM paccTosaHuun aHeprud nx
AMEKTPOCTAaTUYECKOrOo B3aMMOAENCTBUS B MUANMOH pa3 Obonbwe 3sHeprum Wi X rpaBUTaLMOHHOIO
B3aMMOAENCTBUS.

3apgava 4 Haritn nagenune noteHuyuana U Ha megHom npoBoae anuHon {=500 m n gnametpom d=2 mm, ecnu
TOK B Hem =2 A.

3apava 5. B ogHopogHOM mMarHUTHOM none ¢ uHaykumen 0,5 Tn gBukeTcss paBHOMEPHO NPOBOAHMK ofmHon 10
cM. o npoBoaHuKy TeyeT Tok 2 A. CKOpOCTb ABWKEHMS npoBogHuka 20 cM/C 1 HanpaereHa NeprneHanKynsipHo K
HanpaBIieHU0 MarHUTHOro nond. Hawtu paboTy nepemelleHvs npoBodHMKa 3a Bpems 10 ¢ M MOLLHOCTb,
3aTpayeHHyHo Ha 3TO NepeMeLLEHNE.

6 BapuaHT
3apaua 1. .lNnockuii KoHaeHcaTop MMeeT eMkocTb C. Ha ogHy u3 nnacTuH koHAeHcatopa MOMEecTUNnu
3apsa +q, a Ha gpyrylo — 3apsag +4q. Onpegenute pasHOCTb MOTEHUMAroB Mexay nnactuHamu

KoHOeHcaTopa.
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3apaya 2. B cxeme, wu300paXeHHOW Ha pucyHke 6 UCTOMHMKM obnagaloT  crneaylLwmnMm
g =80mMr;=10M g, =40m r, =050M

XapakTepUCTUKaMu: . ConpoTuBneHune pesncropa paBHO
5 Om. HanTu cuny Toka, npoTekatoLLero Yepes pe3ucTop.

Eillr ol

et e R

Puc. 6.

3apaya 3 HanTtu HanpsikeHHOCTb MarHUTHOMO NOMs, co3AaBaeMoro oTpeskoMm AB nNpsaMOnMHENHoro
NMPOBOAHMKA C TOKOM, B TO4ke C, pacrnonoxeHHOW Ha NepneHaukynsipe K cepeguHe aToro oTpeska Ha
paccTosiHum 5 cm oT Hero. o npoBogHuky TeveT Tok 20 A. OTpesok AB npoBogHuka BuaeH ua Toukun C nopg
yrnom 60°.

3apgava 4 KartyLika n3 megHon npoBoriokn nmeet conpotuenenHne R=10,8 Om. Macca meaHol NpoBOSIOKM
m=3,41 kr. Kakon anuHel £ n kakoro agnameTpa d NpoBOIOKa HAMOTaHa Ha KaTyLuke?

3agaya 5 Anbda-yacTuvua npoLuna ycKopsitLy pasHocTb noTeHumnanos U=104 B u Bnetena B
CKpeLleHHble nog nNpsimMbiM yriom anektpudeckoe (E=10 kB/m) n marnutHoe (B=0,1 Tn) nons. Hantn
OTHOLLEHME 3apsaa anbda-vyacTuLbl K ee Macce, ecrnu, ABUradcb nepneHankKynapHo obomm nonsam, yactuua
He UCMbITbIBAET OTKNOHEHWI OT NPSIMONUHENHOW TPaeKToOpuu.

7 BapuaHT
3apaya 1 Hantu HanpsbkeHHOCTb E anekTpryeckoro nons B TOUKe, nexatlen nocepeamHe Mexay
ToYeuHbIMK 3apsaamm q1=8 HKn n q2=-6 HKn. PaccTtosiHne mexay 3apsgamm r=10 cm; e=1.
3apayva 2 KakoBa AnuvHa MeQHOrO LMITMHOPUYECKOro MPOBOAHUKA, €CNN MPU ero NOAKMYEHUN B Lenb C
HanpsbxeHnem 1 B Ha 15 cekyHa ero Temnepatypa ysenuumnnace Ha 10 K?
3apgava 3 lNo BuTky pagnycom R=10 cm TeveT Tok 1=50 A. BUTOK noMeLleH B OAHOPOAHOE MarHUTHOE nose
(B=0,2 Tn). Onpegenntb MOMeHT cunbl M, AencTByOLWEN HA BUTOK, €CINU NNOCKOCTb BUTKA COCTaBNAET Yron
®=60 C NMMHNAMM MHAYKLMMW.
3apaya 4 JlamnoBbI peocTat COCTOUT U3 NATU ANEKTPUYECKUX namnodek conpotusneHnem r=3500 m,
BKMOYEHHbIX napannensHo. Hantn conpotueneHne R peoctaTta, korga:
a) ropsaT BCE NaMMOYKy;
0) BbIBUHYMBAIOTCHA OAHA, ABE, TPU, YETbIPE NTAaMMOYKN.
3apaya 5 B ogHOpPOAHOM MarHUTHOM Morie HaMnpsKEHHOCTho 79,6 KA/M nomMelleHa KBagpaTHas pamMka,
NNOCKOCTb KOTOPOW COCTaBMSET C HanpasneHMeM MarHUTHoro nong yron 45°. CtopoHa pamku 4cm. Haitu
MarHUTHbIA NOTOK, NPOHN3bIBAIOLLMIA PAMKY.

8 BapmaHT
3apava 1. Ha nnactmHax nnockoro BO34yLLUHOro koHAeHcaTopa Haxoautcs 3apsa Q=10 HKn. Mnowaae S
KaxkgoW nnacTuHbl KoHaeHcaTopa paBHa 100 cm2. Onpegenutb cuny F, ¢ koTopoi nputsrueatoTcs
nnactuHel. [None Mexay nnacTuHaMy cynTaTb OOHOPOAHBIM
3apaya 2 3a kakoe BpeMs T Npu 3NeKTponu3e BOAHOro pacteopa xnopHon meau (CuClz) Ha kaToae
BblaenuTca macca m=4,74 r meaun, ecnu 1ok 1=2 A?
3apgava 3 Peocrar 13 >xene3Hon NpoBOSIOKU, amnepmeTp 1 reHepaTop BKITHOYEHbI NocregoBaTensHo. Mpu
to=0 °C conpotumeneHune peoctata Ro=120 Om, conpoTtumeneHme amnepmeTtpa Raoc=20 Om. AMnepmeTp
nokasbiBaeT Tok 10=22 MA. Kakon Tok | BygeT nokasbiBaTb aMnepMmeTp, ecnu peoctat HarpeeTca Ha AT=50
K? TemnepaTypHbIil kKOIPULMEHT CONPOTUBIEHUS xene3a a=6-103 K-,
3apava 4. Onpegenntb MarHUTHbIA NOTOK ©, NPOHM3bIBaOLLMIA coNneHona, ecnu ero anuHa 1=50 cm n
MarHUTHbI MOMeHT pm=0,4 A*m2.
3apaya 5 B ogHOpOAHOM MarHUTHOM none, uHaykumsa kotoporo 0,8 T, paBHOMeEpPHO BpalllaeTcsa pamMka ¢
yrnoBou ckopocTbto 15 pag/c MNMnowaab pamkn 150 cm2. Ocb BpalLeHUss HaxoAUTCS B MIIOCKOCTU pamMKn U
cocTtasnseT yron 30° ¢ HanpaBnNeHNEM MarHUTHOro nond. Hantu makcumManbHyto 3.4.C. UHOYKLUKN BO
BpalLlaloLLenCcs pamke.

Pa3zden 3

Kone6aHusa v BonHbl. OnTuka. Atom n Agpo

KoumponbHas paboma Ne3

1 BapuaHT
3agaya 1. OnekTpoeMKoCTb KOHAEeHcaTopa MepeMeHHOW eMKOCTU B KOHTYpe paauornpuemMHuka MOXEeT
nameHsTbes ot 50 go 450 nd. NHAYKTUBHOCTbL KaTyLLKN OCTaeTcst Npyu 3TOM HEN3MeHHoM n pasHon 0,6 MIMH.
Ha kakux gnuHax BoniH paboTaeT pagnonpuemMHuk?
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3apaya 2. YcTtaHOBKa Ans nonydeHus koney HbloTOHa ocBellaeTcd  MOHOXPOMAaTUYECKMM  CBETOM,
nagarowyMm Mo HOpManuM B MOBEPXHOCTM nnacTvHkn. HabniogeHve BegeTcss B OTPaXEHHOM CBeTe.
PaccTosiHue mexay BTOpbIM M ABaduaTblM TEMHbIMU KoSbLuaMn pasHo 4,8MM. Hangnte pacctosiHe mexagy
OEBATbIM U WeCTHaauaTbiM TEMHbIMY KonbLamu HbloToHa.

3apauva 3. OnpegennTb Kakyto ANWHY NyTU NponaeT OPOHT BOMHbI MOHOXPOMAaTUYECKOro CBeTa B BaKyyme
3a TOXEe BpPEMs, 3a KOTOpPOe OH MPOXOAMT MyTb paBHbIM 1,5 MM B CTekne C nokasarteniem nperioMreHnst
paBHbIM 1,5.

3apayva 4. Yepes ckonbko BpemMeHn pacnagetcs 40% pagnoakTMBHOIO BeLLEeCTBa, nMepuog norypacnaga
KoToporo 12u.

3apgauva 5. .[llpegMeT NnomelleH Ha paccTosiHum 25 cM nepef nepegHnm oKycom cobumpatoLen NIMH3bI.
M30bpaxeHune npegmeTa Nony4yaeTcst Ha paccTtosHumM 36CM. 3a 3agHnM hokycom. OnpenenuTb oKycHOe
paccTosiHne

2 BapuaHT
3apga4ya 1. MowWHOCTb aTOMHOIo peaktopa npu ncrnonb3osaHun 3a cytku 0,2 kr nsotona ypaHa — 235
coctasnsieT 32 000 kBT. Kakast yacTb aHepruu, BblAensieMon BCreacTsue genenns aaep, Mcnonb3yeTcs
nonesHo?
3apayva 2. Kakylo aMnekTpoeMKOCTb AOMKEeH MMeTb KOHAEeHcaTop ANS TOro, Ytobbl COCTOSAWMN U3 3TOrO
KOHAEeHcaTopa M KaTyLKN UHOYKTUBHOCTLIO 10MITH konebaTenbHbIN KOHTYP pagvMonpueMHuka 6bin HacTpoeH
Ha BonHy 1000m.
3apayva 3. 3anuwunTte ypaBHEHWE TapMOHMYECKOro konebaTenbHOro ABWXKEHMSI TOYKM , COBepLUaloLlew
konebaHus ¢ amnnutygon A=8cm, ecnm 3a Bpemsa paBHoe 1MuH. coBepliaetcs 120 konebaHun u HavanbHas
asa konebaHun pasHa 45 rpag.
3apayva 4. Kakov HanbonbliMin NOpPAOOK CNeKTpa MOXHO NOoMy4nuTb B ANGPAKLMOHHON pelueTke, UMeLoLLen
500 wTpuxoB Ha 1MM, NpM OCBELLEHNUN CBETOM C ANUHON BOSTHbI 550HM?

3apayva 5 .Havitn sHepruo, BbIAENSOLLYIOCH NPK peakumax?
SLi+ 2H=4He+ %He

3 BapmaHT

3apgauva 1. [nocko-BbiNyknas nuH3a ¢ pagnycoM KpuBmaHbl paBHOM 30CM 1 nMokasaTtenem npenomrieHus
n=1,5 naet n3obpaxeHue npegmeTa c ysenudyeHmem k=2. Haiitu paccrtosiHue npegmeTta n nsobpaxeHus ot
nuH3bL. [aTb YepTex.
3apayva 2. KonebaTtenbHbIN KOHTYp COCTOUT U3 KOHAEHCcAaTopa eMKOCTbI 7 MK®P 1 KaTyLLK1, MHAYKTUBHOCTb
koTopoit 0,23 'H, a conpoTmeneHne 40 Om. KoHaeHcaTopy coobLuatoT 3apsag 5,6¢10-12 Kn. HainguTe: nepuoa
kornebaHui, BO3HUKAIOLLMX B KOHTYpE.
3apava 3. .Ha kakoM paccTosiHMM OT 3epkana nonyyntcsa nsobpaxeHue npeamMeTa B BbIMyKNoOM 3epkane ¢
pagunycom kpuBusHbl R=40cm, ecnn npeameT nomMelleH Ha pacctosHum a1=30cm oT 3epkana. Kakosa oypet
BblCOTa M300paxkeHusi, ecrnv npegMeT UMeeT BbiCOTy y=2cM. Caenatb YepTex.
3apaya 4. Kakas gons pagvoakTMBHbIX aTOMOB pacrnajaeTcsa yepes WMHTepBasn BPeMeEHW, paBHbI ABYM
nepuogam nonypacnaga?

3apayva 5. B onbite ¢ 3epkanammu dpeHens paccTosHUE MeXAy MHUMbIMU U300paeHUSIMU UCTOYHMKA
ceeta paBHo d=0,5 mm, pacctosHue oT 9kpaHa L=5mM. B 3eneHoM cBeTe Ha 3KpaHe MNONy4YUunuchb
UHTEpPdEPEHLIMOHHBIE Monockl Ha pacctoaHun A..=5mm apyr ot gpyra. HaiTu anuHy BomnHbl A 3eneHoro
cBeTa)

4 BapuaHT

3agava 1. .Kakmmu gormkHbl ObiTb pagmychl kpuBnaHbl R1=R2 noBepxHocTen nynol, 4ToObI OHa faBana
yBenuyeHne ansa HopmaneHoro rnasa k=10. lNoka3aTtens npenomMneHus cTekna, n3 KOToporo caenaHa nyna
n=1,5.
3apgava 2. .Ha kpyrnoe oteepctve guMameTpom d=4Mm nagaeT HOpMasibHO napannenbHbIA Ny4YoK fy4ven
(A=0,5MKkMm). Touka HabnogeHs Haxo0AMTCA Ha OCU OTBEPCTUS Ha PacCTOAHUU T =1M OT Hero. CKOMbKO 30H
®peHensa yknagbiBaeTcs B OTBEPCTMU? TeMHOe Unm CBETNOE NATHO NOSYYUTCS B LIeHTpe AMdpaKLMOHHON
KapTuWHbI, €Cnu B MecTe HabniogeHnsa NOMeCTUTb IKpaH?

3apgava 3. Kakon nsoton obpasyetcsi U3 2§§U nocne aeyx B u ogHoro & pacnaga?
3apgava 4. KonebaTenbHbln KOHTYP COCTOUT M3 KaTyLLKN WUHOYKTUBHOCTbLIO 4 MITH 1 MIIOCKOro BO3AYLLIHOIO
koHaeHcaTtopa. MNMnowaae nnactuH koHaeHcaTopa 10 cvm?, paccTosiHue mexay Huvmu 1 mm. Hangute nepuopg
COBCTBEHHbIX KonebaHum B KOHTYpe.
3apava 5. Kartywka nHayktneHocTbto 10 MIMH obnagaet aktuBHbiM conpoTtusneHnem 10 Om. MNpu kakom
3HaYeHWM YacTOTbl NEPEMEHHOIO TOKa MHAYKTUBHOE COMPOTUBIIEHNE KaTywku 6yaeT B 10 pa3 6onblue ee
aKTMBHOIO COMPOTUBIEHNS?

5 BapuaHT
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3apava 1. KonebaTenbHbli KOHTYP COCTOMT W3 KaTylKuW WHAYKTMBHOCTM L=0,2 MIH 1 nepemeHHOro
KOHOEeHcaTopa, 3N1eKTPOeMKOCTb KOTOPOro MoXeT MeHATbeA B npedenax oT 50 go 450 nd. Ha kakve gnuHbl
BOJTH MOXET HacTpamBaTbCH KOHTYP?

45
3apayva 2. [Nepvog nonypacnaga pagMoakTUBHOMO n3otona kanbuusa 20~ “cocrasnsieT 164 cytok. Ecnu
24 45
n3HavanbHo 6bIno 4-10 aTtomMoB 20¢ a’ TO NPUMEPHO CKONbKO UX ByaeTt yepes 328 cyTok?

3apaya 3. YctaHoBka Ans nonyyveHus korel, HblOTOHa ocCBellaeTcs MOHOXPOMAaTUYECKUM CBETOM,
nagawLwmMm Mo HOpManM K MOBEPXHOCTU NNnacTUHKW. Pagunyc kpuBM3Hbl NMH3bI R=15m. HabntogeHne
BedeTCa B OTpaXeHHOM cBeTe. PacctosiHue mexagy natbiM M ABaguaTb NATbIM CBETMALIMU  KONbLiAMM
HbtoToHa |=9MmMm. HaiTu anvHy BOAHbI A MOHOXPOMaTU4EeCKOro cBeTa.

3apaya 4. Ha kakoi gmanasoH 4acTOT MOXHO HacTpouTb kKonebaTenbHbl KOHTYP, €Crin ero MHAYKTUBHOCTb
3 'H, a eMKOCTb MOXET MeHATbeA oT 60 0o 480 nd.

3apgava 5. Hantu aHepruto, BbiAENSAIOLLYIOCS NPY peakuusax?

‘H+3He=1H+ jHe
6 BapuaHT

3apaua 1. MNy4yok ecTecTBEHHOro cBeTa nagaet Ha cuctemy u3 N = 6 HUKOMei, NNOCKOCTL NPOMycKaHUs
KaXOoro U3 KOTOpbIX MoBepHyTa Ha yron ¢ = 30° OTHOCWTENbHO MIIOCKOCTU MPOMyCKaHWs NpeablayLero
Hukons. Kakasi yacTb CBETOBOrO NOTOKa MPOXOAUT YEPE3 3Ty CUCTEMY?

el

3apaua 2. Mepuop nonypacnaga nsotona HaTpusi 11Na paBeH 2,6 roga. Ecnu nsHavanbHo 6bino 104 1
3TOro M30ToMNa, TO CKOJTbKO MPUMEpPHO ero byaet vepes 5,2 roga?

3apaua 3. [1pu anekTpu4eckom paspsge B Tpybke, HanonHEHHOM KPUNTOMOM-86, U3ny4yatTCa CBETOBbIE
KBaHTbl, COOTBETCTBYIOLLNE PA3HOCTM SHEPTUIA ABYX COCTOSIHUIA aTtoma E>—E+ = 3,278 « 10-1° [x. Haiigute
UBeT M ANWHY BOMHbI 3TOr0 U3Ny4YeHus1, NPUHATYIO cenvac BO BCEM MUPE B Ka4eCcTBe eCTECTBEHHOIo
aTanoHa eavHWLbl OMAVHbI
3apgava 4. B onbiTe KOHra otBepcTvs ocBeLanmcb MoHoxpomartuyeckum ceetom (A=600 Hm). PaccTosiHue
Mexay oTBepcTusaMn d=1Mm, pacctosHMe OT OTBepCTMN A0 3kpaHa L=3m. HanTu nonoxeHue Tpex nepsbiX
CBETNbIX NONocC.
3apaua 5. B uenb nepemeHHoro toka HanpskeHnem 220 B v yactoton 50 [y BKNHOYEHbI NOCNeaoBaTeNbHO
eMKocTb 35,4 MK®, akTuBHoe conpoTtusneHne 7100 OmM n nHaykTnBHocTb L=0.7 [H. HainTu cuny Toka B Lenu
1 nageHve HanpshKeHns Ha eMKOCTU, OMUYECKOM COMPOTUBIIEHNM U UHAYKTUBHOCTW.

7 BapuaHT
3apayva 1. .OnpegenuTb Kakylo ANUHY NyTW NponaeT (PPOHT BOJTHbI MOHOXPOMAaTUYECKOro CBeTa B Bakyyme
3a TOXe BpeMs, 3a KOTOpoe OH NPOXOAMT NyTb paBHbi 1,5 MM B CTekne C nokasaTtenem npenomMneHus
paBHbIM 1,5.
3apaua 2. OHepreTMyeckas CBETUMOCTb abconoTHO YepHoro Tena Ms = 3,0 Bt/cm2. Onpegenutb AnvHy
BOMHbI, OTBEYAIOLLLYI0 MaKCMMYMY MUCMyCcKaTenbHON CNOCOBHOCTM 3TOro Tena.
3apaua 3. B npouecce TepmosigepHoro cuHtesa 5-104 kr Bogopoaa npespalaetcs B 49644 kr renus.
OnpegenuTb, CKOMBbKO 3HEPTUN BbIAENAETCH NPU 3TOM.
3apaua 4.. MowHOCTb n3nyyeHus abcontoTHO YepHoro Tena pasHa 34 kBT. Hantn TemnepaTypy aToro tena,
€eCnn N3BecTHO, YTO nrowaib ero noBepxHocTn pasHa 0,6 M2
3apava 5. Ha noBepxHOCTb BOAbI Nofg, yrinom bprocTepa nagaeT ny4ok nnockononspu3oBaHHOro ceeTa.
lMnockocTb KonebaHuin CBETOBOIO BEKTOPA COCTaBMSET yron ¢ = 45° ¢ NocKoCTbio NageHusa. Hantu
KO3 PULMEHT OTpaXKeHUs

8 BapmaHT

23877 206
3apauya 1. Agpo 92 L npetepneno psag k- n j-pacnauoa. B pesynbTaTe obpasoBanocb s4po =2 Ph.

OnpegenuTe 4ncrno fi-pacnagos.

3apayva 2 Ha nnacTtuHky, kotopas oTpaxaeT 70 % v nornowaet 30 % nagatoLLero cBeTa, Kaxayl CeKyHay
neprneHankynsipHo nogatot 3 * 1020 ogMHaKoBbIX POTOHOB, KOTOPbIE OKA3bIBAOT HAa NINACTUHKY AeACTBME
cunon 0,675 mkH. Onpepenute AnuHy BOMNHbI NagatoLLero cBeTa

3apgava 3 OnpeagennTtb KpacHyto rpaHnuy dotoadpdekTa ans LMHKa U MakCMMarbHYK CKOPOCTb
OTOSMNEKTPOHOB, BbIpbIBAEMbIX C €0 MOBEPXHOCTU ANEKTPOMAarHUTHLIM U3My4YeHneM C ANUMHOW BOMHbI 250
HM.

3apava 4. Ha noBepxHOCTb BOAbI Nof, yrinom bproctepa nagaeT ny4ok nnockononspu3oBaHHOro ceeTa.
lMnockocTb KonebaHuin CBETOBOIO BEKTOPA COCTaBMSET yron ¢ = 45° ¢ NoCcKoCTbio Nagenusa. Hantu

KO3 PULMEHT OTPaXKEHUS.

YpOBHU 3HEPTUN 3NEKTPOHA B aTOMe Bogopoaa 3adatotcst popmynon En=-13,6/n2 3B, raen=1, 2,3,
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3apaua 5. [1pu nepexoge atoma n3 coctoaHusa E2 B coctosiHne E1 atom mncnyckaet ¢oToH. [Nonas Ha
NoBepXHOCTL hoTokaToada, POTOH BbiOMBaET (POTOSNEKTPOH. [1MHaA BOSMHLI CBETA, COOTBETCTBYHOLLAS
KpacHou rpaHuue otoaddekTa AN maTepuana noBepxHocTh ooTtokaToaa, A = 300 HM. Yemy paBeH
MakCcMMarbHO BO3MOXHbIN UMMYNbC OOTOINEKTPOHA

Lkana n kputepun oueHNBaHUs
- OLEHKa «3a4YymeHO» BbICTaBNSAETCs, ecrnyu oby4valolMACs BLINOMHMIT BCE 3adaHMsl B MOSTHOM
06béme nnbo aonycTnn He3HaunTenbHbIE HETOYHOCTH.

- OUeHKa «He 3a4YmeHO» BbICTaBNAeTCd, €ecCcln 06yqarou.|,m7|c;| BbINOJIHUIT TOJIBKO 4acTb W3
npeanoXXeHHbIX 3agaHunn nmbo 0onycTun cyuwecTBeHHbIe oLnoKu.
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3.1.1 CpeactBa ANA TeKyLero KOHTponsa

BOMNPOCHI
ANA CaMOCTOATENbHOro U3yvyeHus TeMbl

OuHas ¢hopma o6yyeHus
Tema 1 «[lpymMeHeHMe 3aKOHOB COXPaHEHUsi UMMYyNbCa U JIHEPrUM K YNPyromy v Heynpyromy
yaapam» (NoHATWE yaapa, Knaccudmkaums u xapakTepucTvka yaapoB, MPUMEHEHMEe 3aKOHOB COXpaHeHus
UMMNYNbCca U SHEPrUK K ynpyromy u Heynpyromy yaapam)
Tema 2 «Buabl cun B MexaHuKe» (rpaBUTaLMoOHHas curna, curna TSKeCcTu, Bec Tena, curia ynpyroctu, cuna
TpeHus)
Tema 3 «SABneHus nepeHoca» (ouddy3uns, TENNONPOBOAHOCTb, BA3KOCTb).
Tema 4: MarHuTHbLIN NoToK. PaboTa MarHMTHOro nNons.
Tema 5: dnekTpomarHuTHas Teopust Makceenna ansa 3/m nons.
Tema 6: VIHTepdepeHLUns cBeTa B TOHKMX NNéHkax. MNpocseTneHne ontukn. UHTepdepomeTpbl.
Tema 7: BonHoBble npoLecchl. BonHoBoe ypaBHeHMe (ogHoMepHoe). da3oBasi 1 rpynnoBasi CKOPOCTb.
Tema 8: LlenHas peakums geneHus. AnemeHTbl UMK ANeMeHTapHbIX YacTuy,

3ao4Hasa ¢phopma obyyeHus

Tema 1. PaboTta n aHeprus. PaboTta nepemeHHou cunbl. KnuHematuyeckas U noTeHunansHas aHeprus. 3akoH
COXpaHEHUs MeXaHUYEeCKOW 3Heprum
Tema 2. OnemeHTtbl CTO. [lpeobpasoBaHne [anunes. MexaHW4ecKMn MPUMHUUN OTHOCUTENBLHOCTU.
MpeobpasoBaHue JlopeHua 1 cneacTBme M3 HUX
Tema 3. OCHOBHOE ypaBHeHMEe MONEKYNAPHO — KMHeTn4eckon Teopun. CpegHsis SHeprus Monekysbl
Tema 4. Llukn KapHo. BTopoe Hayano TepmoauHamMukn. QHTPOMUS, e€ CTaTUYeckoe TONKOBaHME U CBA3b C
TepMogMHaMn4ecKkon
Tema 5. PaboTta cun nons no nepemMeLLeHno ToYeyHoro 3apsga. LiMpkynaums BekTopa HanpsXEHHOCTMW.
MoTteHuman. CBs3b HANPSXKEHHOCTM N MOTeHUnana.
Tema 6. NMpaeuna Kupxroda n ero npumeHeHus
Tema 7. 3akoH buo-Casapa-Jlannaca n ero npymeHeHue K pacy€Ty nonen: Nons KpyroBoro Toka, NpsiMoro
Toka. MarHuTHbIN noTok. PaboTa MarHMTHOro nons
Tema 8. MarHuTHble CBOWCTBA BellecTBa. LiInpkynaunsa Bektopa MarHMTHON MHOYKLUUN.
fBneHne camonHaykuun. TpaHcdhopmaTopbl. JHEPrUS MarHUTHOrO MOons. JNeKTpoMarHUTHas Teopusd
MakceBenna ans a/m nons
Tema 9. HesaTyxatowme anektpuyeckme n mexaHudeckme konebaHuns. KonebartenbHbli KOHTYP. MasTHUKN.
CnoxxeHune rapMmoHmnyecknx konebaHum
Tema 10. AnddepeHuymanbHblie ypaBHEHNUSI CBOOOAHBIX rAPMOHUYECKMX KONebaHuin, nx pelueHne
Tema 11. 3aTyxawowme konebaHus (anekTpuieckme n MexaHmyeckmne). Anepnoanyeckuin npoLiecc.
BblHyXOeHHble konebaHus. Pe3oHaHc. [epeMeHHbIN ToK
Tema 12. BonHoBble npouecchl. BonHoBoe ypaBHeHMe (0gHOMEPHOE)
Tema 13. KorepeHTHOCTb U MOHOXPOMAaTUYHOCTb CBETOBbLIX BOMH. PacyéT nHtepdepeHUNoHHON KapTuHbI OT
OBYX UCTOYHUKOB.  VIHTepdepeHuns cseta. MHTepdepeHums cBeTa B TOHKMX MnéHkax. [lpocseTneHne
onTukn. MHTepdepomeTpbl
Tema 14. Oudppakumna GpeHens. Aundpakuna dpayHrodepa. AudpakLumsa Ha NpOCTpaHCTBEHHOW peLléTke
Tema 15. 3akoHbl Bptoctepa n Mantoca. NMongpovabl 1 X NpUMeHeHne
Tema 16. 3dpdekt KomntoHa. CBeToBOe AaBneHune. KopnyckynsapHo — BONHOBOW Ayanusm. dudpakumns
anekTpoHoB. BonHoBas cdyHKkuua. YpasHeHne LWpeguHrepa
Tema 17. lNpoucxoxaeHns nuHenyaToro cnektpa sogopoga. CepmansHasa popmyna
Tema 18. 3akoHbl COXpaHeHMs B siAepHbIX peakuusx. LlenHass peakuus geneHusi. OnemMeHTbl OU3NKM
aneMeHTapHbIX YacTuy,

O6LWmin anropuTMm CaMOCTOATENTILHOIO U3Y4YEHUSA TeMbI

1) O3HaKOMUTLCSI C PEKOMEHAO0BAHHOM Y4EOHON NUTEPATYpPON N 3NEKTPOHHBIMU pecypcamm no Teme
(OpreHTUpysACb Ha BONPOCHI A4J19 CAMOKOHTPOIS).

2) Ha aToi ocHOBe COCTaBUTb Pa3BEPHYTLIN MIlaH N3NOXEeHNs TEMb

3) BuibpaTb hOpMy OTHETHOCTWN KOHCMEKTOB(MNIAH — KOHCMEKT, TEKCTYarlbHbI KOHCNEKT, CBOBOAHBIN
KOHCMEKT, KOHCMEKT — cxemMa)

2) OhopMUTb OTYETHLIN MaTepman B yCTaHOBIIEHHON hOPME B COOTBETCTBUM METOANYECKUMMU
pekoMeHZaumsamMm

3) MNpoBecTy cCaMOKOHTPOIb OCBOEHMSI TEMbI MO BOMPOCaM, BblgaHHbIM NpernogasaTtenem

4) MNpepocTtaBuTb OTYETHBIM MaTepuan npenoaaBaTenio No CornacoBaHWIo C BeayLMM npenogaBarenem

5) MoAroToBUTLCA K NPeAYCMOTPEHHOMY KOHTPOSbHO-OLLE@HOYHOMY MEPOMNPUSTUIO MO pesyrnbTaTtaM
CaMOCTOSATENIbHOTO U3YYeHWsl TEMb
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6) MNpuHATE yyacTue B ykazaHHOM MEpPONpuSaTMM, NPOuUTU pybexHoe TecTMpoBaHMe No pasaeny Ha
aygUTOPHOM 3aHATUM M 3aKIHYMTENIbHOE TECTUPOBAHME B YCTAHOBINEHHOE ANs BHEAygMTOPHON paboThl
Bpems

Bonpocbl
ONA CaMoNoAroTOBKM NO TeMaM NPaKTUYeCKMUX 3aHATUN

Tema: ®nsnyeckne oCHOBbI KITaCCU4YECKOMN MEXaHUKU

1. [lanTe NOHATUS OCHOBHbIX KMHEMAaTUYECKUX XapaKTEPUCTUK KPUBOSIMHEWHOrO OBWXKEHMUS: CKOPOCTU U
YCKOpEeHMS1.

2. B yem pasnuyne HopMarnbHOro N TaHreHUnanbLHOro yckopeHusa?

3. JanTe NoHsATME YrrOBOW CKOPOCTW U YINOBOr0 YCKOPEHUS, NX CBA3U C NIMHENHOW CKOPOCThIO U
YCKOpPEHMNEM.

4. PacckaxuTe 0 KMHeMaTuKe BpallaTefnlbHOro ABVKEHUSI.

Tema : MonekynsipHas cusuka n TepmogmHamuka

1. Kaknmu BenuumnHamm xapakTepusyetcsi COCTOsiHME rasa?

2. Cdhopmynupynte n 06bACHUTE PMU3NYECKNIA CMbICIT OCHOBHOIO YPaBHEHUS MOJIEKYIISIPHO — KUHETUYECKON
Teopumn.

3. Kak cBsA3aHbl TENNOEMKOCTb U YUCNO CTeneHen cBob6oabl MOnekyn rasa?

4. OxapakTtepusynTe NOHATUA U PUNYECKUIN CMbICT BHYTPEHHEN 3HEPrnn naeansHoro rasa, TennoThol,
paboThbl.

5. Kakum 3akoHaMm NOAYUHAOTCH M30MNPOLLECCHI?

6. Ob6bsacHMTE Npouecchl, NpoTekawLme B Lukne KapHO 1 OT 4Yero 3aBUCUT ero koa@ULMNEHT MNOMEe3HOoro
pencteua?

Tema : dnekTpnyecTBo n MarHeTusm

1. CdbopmynupyiTe 3aKoH COXpaHeHUs 3apsaa, 3akoH KynnoHa.

2. Cdhopmynupynte onpegeneHve HanpsbkeHHOCTU W MoTeHLmana anekTpocTaTnyeckoro nond. Kak
CBsi3aHbl Mexay COB0N HaNpPsHKEHHOCTb U NOTeHUnan?

3. ObbsicHNTE DU3NYECKUA CMbICAT  MOCTOSIHHOrO — 3nekTpuyeckoro Toka. Hasosute ycnosus
CYLLECTBOBAHUSI 3NIEKTPUYECKOTrO TOKa.

4. Cdcopmynupynte n obbAcHUTE uU3nMdecknii cmbicn 3akoHa Oma u U3NYecKUn CMbICN NpaBun
Kupxroda.

5. Cdopmynupywte n 06bsacHUTE PU3NYECKUIA CMbICIT 3aKoHa AMnepa, 3akoHa JlopeHua.

6. B uyem 3aknovaeTcs CyLHOCTb ABMNEHMS 3NEKTPOMAarHMTHOM UHAYKUMWN? CaMOUHAOYKLUN?

Tema: Koneb6aHusi n BOnHbI.
1. YTO HasbiBaeTCsl rapMOHMYECKMM OCLMMMSATOPOM? 3anuunte ypaBHEHUE uaearnbHOro ocumnnsatTopa u
06bsICHUTE PUINYECKUI CMbICI BXOOALMX B HEFO BEMNYMH
2. 3anvwuTte ypaBHEHUA ANA CBOOOAHLIX 3aTyXawlWmMX W BbIHYKAEHHbIX konebaHui u obbsAcHUTE
(OM3NYECKMIA CMBICIT BXOAALLMX B HUX BEMUYMH.
a. Ob6bsACHUTE CYLLHOCTb paboTbl ANEKTPUYECKOrO KorebaTenbHOro KOHTypa.
3. Kakoe siBneHue HasblBaeTCcs pe3oHaHCOM?
4. Ob6bsACHUTE PUINYECKNIN CMbICIT OCHOBHbLIX XapaKTEPUCTUK U CBOMCTB NEPEMEHHOIO 3NEKTPUYECKOTO
TOKa.
5. Cdopmynupyiite n o6bsicHUTE (OU3NYECKNIA CMbICIT YPaBHEHMUST BOJIHbI.
6. OxapakTepusynTe nrockue n cpepryeckne aneKTpoMarHMTHbIE BOJTHbI

Tema: OnTuka
1. Kakoea npupoga ceeta? Chopmynmpynte n 06bACHUTE YCIOBUSA KOTEPEHTHOCTU UM MOHOXPOMAaTUYHOCTU
CBETOBbIX BOJIH.
2. Yro Takoe uHTepdepeHUUs? Kakum ycrioBusiM JOMKHbI YOOBNETBOPSTL BOMHbI Npy UHTEPdEpeHLn?
3. Cdpopmynmpyiite n o6bACHUTE PUsndeckmin cmbicn npuHumna MovireHca-dpeHens
4. B yewm 3akntovaeTcs cyTb andpakunm dpayHrodepa?
5. Oxapaktepusynte AUMPaKLMOHHYIO peLLeTKy Kak CnekTpanbHbIin npnbop.
6. 3anuwunte ycnosusa AnpakuNoHHbIX MakCUMYMOB AN peLueTkn?

Tema : ATOoM M agpo
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B yem 3akntoyaeTtcs cylHocTb onbiToB Pesepdopna?

B yem 3aknioyaeTcs CyLWHOCTb NPOMCXOXAEHUSA NMHENYaToro cnekTpa sogopoga?
Ob6bsAcHUTE hr3nyecKknin cMbICH cepuarnbHOn opMyIbI?

Oxapakrepu3yiTe SAepHylo Mogernb atoma.

[HavnTte xapakTtepucTuKky apa: 3apsga, Macchl, 3HEPINK CBA3W HYKITOHOB.
OxapakTepuayiTe SBrieHne pagnoakTuBHOCTY.

ok wn =~

LLikana u KpuTepun oLueHNBaHUA
CamMonoproToBKU MO TeMaM NPaKTUYECKUX 3aHATUMN

- OueHKa «3a4YmeHO» BbLICTABMAETCS, €Cnv o0ydyalolMiics Ha OCHOBE CaMOCTOSITESIbHOMo
M3y4yeHHOro MaTtepuana, CMOI BCECTOPOHHE pacKpbiTb TeopeTMYeckoe cofepxaHue Tembl. Bnageer
METOAMKaMU NPU peLleHnn NPaKTUYEeCKNX 3agad.

- OleHKa «He 3aymeHO» BbICTABNAETCS, ecnv oGy4yaloUics HeakkypaTHO O(OPMUIT OTYETHBI
maTepuan B BUAE KOHCMEKTa HA OCHOBE CaMOCTOSITENIbHOIO M3YYEHHOTo MaTtepuarna, He CMOr BCECTOPOHHE
pacKpbITb TEOPETUYECKOE COAepPKaHNe TeMbl. 3aTpyAHSAETCA pelaTb NpakTuieckue 3agayu

BOﬂpOCbI Anda caMmonoaroToBKU K na60paTopr|M 3aHATUAM

1.Mopsanok o6paboTku pe3ynbTaToB NPU NPAMbIX U3MepeHusax. OnpeaeneHne reomeTpu4eckux
pa3mepoB Ten v BblYUCIIEHWE OLUMBOK.

1. Knaccudukaumsi norpeLHocTen.
2. BbluMcneHue NorpeLwHocTen Npu NpsMbIX USMEPEHUSAX.
3. [pubopHas norpewHocTb. Knacc TouHocTn npubopa.
2.0npepneneHve yckopeHUss CBOG04HOro nageHusi Npu NOMoLM MaTeMaTU4ecKkoro MasiTHMKa.
1. Kakon npouecc Ha3biBaeTCs rapMOHUYECKUM KorebaHnem?
2. MaTemartumdeckuin masTHUK. Neprnog maTteMaTU4eCcKoro MasiTHMKa.
3. 3aBucuT nm nepuog konebaHum maTeMaTU4ecKoro MasiTHUKa oT ero macchbl?
3./3yyeHune BpalwlaTenbHOro ABMXXEHUs C NOMOLLbIO MasaTHUKa O6epb6eka
1. Kakoe gBwmxeHue Ha3biBaeTCs BpallaTesbHbIM?
2. [lapameTpbl BpawaTenbHOro OBUXEHUS.
3. Kak MOXHO onpegenuTb LeHTPOCTPEMUTENBHOE YCKopeHue?
4. OnpeneneHne CKOPOCTU Nynu 6annUMcTM4eCKUM MEeTOAO0M
1. 3aKoH coxpaHeHus1 3Hepruu.
2. Teopema lMNownreHca — LtenHepa.
3. Kakas 4yacTb KMHETMYECKOW SHEPrMU NyNu NpW yaape NepexoauT B Tenno?
5. OnpeaeneHune koadduuneHTa TPEeHUA Ka4eHUs C MOMOLLbLIO HAKNMOHHOro MasiTHUKA.
1. Tlpun Kakux yCcrnoBusix NOSABMSAIOTCS CUITbl TPEHNA?
2. Ot 4ero 3aBUCAT MOAYIb M HaMpaBreHue curbl TpeHns Nokoa? 2.B kakux npegenax MoxeT
N3MEHATBbCS cuna TPeHusi MoOKos?
3. MoxeT nun cuna TpeHUs CKOMBXKEHUS YBENUYNTL CKOPOCTL Tena?
6. OnbIT MeppeHa.
1. 3akoH pacnpegeneHus Monekyn atMocepHOro Bo3ayxa B none TAroTeHus.

2. Kak onpegenutb cpepHee 3HaveHue KBagparta cMeLLeHus BpoyHOBCKOW YacTuLbI?
3. OnbiT MNeppeHa.

7.ccnegoBaHne U3onpoLeccos.
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3akoH len-Jltoccaka. 3akoH bonna-MapuotTta. 3akoH Lapns.
2. Kakve ycnoBusi OOMKHbl BbINOMHATLCS, YTOObI WU3MEHEHUsI MapaMeTpoB rasa COOTBETCTBOBAsM

3akoHy Wapns.
3. Tloyemy npouecc oxnaxgeHus BO3gyxa MOXHO cuuTaTb u300apHbIM? npouecc CXaTus Bo3dyxa

l/ICBOMeTpVI'--IECKVIM".> oxnaxgeHume Bo3ayxa VISOXOprIM?

—_

8.NamepeHMe BA3KOCTU KUOKOCTU.

1. Y10 Takoe BA3KOCTb XMAKOCTU? OOBACHMTE BOSHUKHOBEHNE CUIM BA3KOCTU C MOJEKYNAPHO-
KMHETNYECKOWN TOYKM 3peHuns.

2. ®opmyna CTokca Ang cunbl BA3KOCTW.
3. Kakue cunbl 4eNCTBYIOT Ha Wapuk, NagaroLmm B Xnakoctn? Kak oHn HanpasneHb!?

9. OnpeneneHue Ko3addpuLMeHTa NOBEePXHOCTHOrO HaTSXEHUS.

1.4710 HasbIBaeTCs KOIPULMEHTOM NOBEPXHOCTHOIO HATSXKEHNSA?
2. Hannwute paboyyto dopmMyny 1 NosiCHNTE BXOASILLME B HEE BENNYMHDI
3. OT yero 3aBUCUT KOIPPULIMEHT NOBEPXHOCTHOIO HATSXKEHUS XKULOKOCTEN?

10.3aBUCUMOCTb yAEeNbLHOW TENNIOEMKOCTU TBEpAbIX TeN OT TemnepaTtypbl

1. Y10 Takoe Tennorta?
2. Cdopmynupyinte 1 1 2 Hayana TepMOAMHAMMKM.
3. Ecnu k TBEpAbIM Tenam ¢ 0AUHAKOBOW MaccoK U HayvarnbHOW TeMnepaTypor NoABECTM OAMHAKOBOE

KONMMYeCTBO TENMoThl (BCe MaTepuarnbsl ocTaloTcs TBepabiMu), TO TemnepaTtypa BelecTsa ¢ GonbLuei
TennoeMKocTblo 6yaeT 6orblue, MeHbLLE UMK paBHa TemrepaType Tena ¢ MeHbLUEeN
TEnoeMKOCTbI0?

11. U3mepeHne yaeabHOr0 CONPOTHBIEHUS TPOBOJHUKA
1) Kak onpenenuts miomnaip NONePeYHOro CeUeHus MPOBOAHHUKA?
2) OmpeneneHne HHCTPYMEHTAIBHBIX MOTPEITHOCTEH N3MEPUTEIBHBIX TIPUOOPOB
3) [lo kakaum napameTpam BbibMpaemM Matepuan NpoBoAHMKa

12. U3y4yeHne aneKTpUYeCcKux Lenem NoCTOAHHOro ToKa.

1. 3akoH Oma gna 3amMKHYTOW Lienwu.
2. Tloyemy nokasaHusi BOfibTMETPa NPy Pa3OMKHYTOM M 3aMKHYTOM KIoYe pasnnyHbl?
3. Kak uameputb BHYTPEHHEE COMPOTUBIIEHNE UCTOYHUKA?

13. U3yuyeHune npoueccoB 3apsAaKv U pa3psifa KOHAeHcaTopa.
KoHmporsbHbie 8onpochsl:

1. Kak nameHuTCsa anekTpoeMKOCTb KOHAeHcaTopa Npu yBenMyeHnn 3apsga Ha nnactuHax B 3 pasa?
2. Yto Ha3bIiBaeTCa OUANEKTPUYECKON NPOHNLLAEMOCTBIO U KaK OHa BNUSIET HAa EMKOCTb KOHAeHcaTopa?

3.KoHgeHcaTop. YCTponcTBO. Tunbl KOHAEHCATOPOB.

14.UccnepgoBaHue TeMnepaTypHoﬁ 3aBUCUMOCTHU COMpPOTUBIEeHUA MeTansnoB U NoNynpoBoaHUKOB

1. Yo Takoe aHeprust Pepmun, ypoBeHb Oepmu, pyHkumnss Pepmun?
2. Tloyemy ¢ pocToM TeMnepaTypbl CONPOTUBIIEHNE NPOBOAHUKOB PacTeT, a CONPOTUBIEHME

nonynpoBOAHNKOB NagaeT?
3. YT0 Takoe sHeprus akTMBaLMW 1 Kak OHa paccunTbiBaeTca?

15.CBA3aHHble rapMOHUYeCcKue KonebaHus.
1. Kak onpegensietca yactoTa, nepuoa, amnnutyaa, asa u HavanbHasa pasa HesaTyxaroLmnx
konebaHunn?
2. Yto Takoe OTHOCUTENbHOE yaANMHEeHne?
3. To4emy npwu pacyeTe 4YacToThbl KonebaHui Mbl NpeHebperaem mMaccom NPYXMHbI?

16 MsyquMe MAarHUTHOro nonsA KaTywkun C TOKOM, aneKTpOMarHMTHOﬁ MHOYKUUUN cCaMOUHOYKUUUN U
B3aMMHOM WHOYKUUA.
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1. MarHuTtHOoe none. XapakTepucTukM MarHUTHOro nons. Kak HanpaeneHbl CUIOBbIE JIMHUWM MarHUTHOIO
nonsa?

2. B uem 3akntovaeTcs SsBNeHne 3neKTpoOMarHMTHON MHAYKUMN? 3aKoH 3NEKTPOMarHUTHON MHOYKLUN.

3. Yto Takoe MarHWUTHbIN NOTOK? MHAYKUMOHHbIN TOK?

17. U3y4yeHune aneKTpU4ecKoro konebarenbHOro KOHTypa

1. Kakoe aBneHwne HasbiBaeTCcs pe3oHaHCOM?
2. Kak nameHuUTCHa pes3oHaHCHas KpuBas Ons aMnnuTyabl TOKa B Lenu nNpu yBenMYEHUN akTUBHOIO

COMpPOTUBIMEHMUS B KOHTYpe?
3. Tloyemy B paguonpmemMHuKax HeobxooMMO WCMONb30BaTh MPUEMHbIN KOHTYp C  6onbLuown

[OBpPOTHOCTLIO?
18. OnpepneneHune POKYCHOro pacCTOAHUA CUCTEMbI NIMH3

1. YTO Ha3bIBAKOT ONTUYECKOWN CUITON NMH3bI? Kak M3MEHUTCS onTuyeckas cura npu norpyXeHum fmH3bl

B ONTMYECKM NPO3PaYHYI0 KMUOKOCTb?
2.Y710 Ha3bIBAOT yBENWYEHUEM JMH3bI? VI3BMEHUTCA N yBENUYEHUe NMUH3bI NPU MOTPYKEHUU ee B

ONTUYECKM NPO3PAYHYI0 XUAKOCTb? ECnn nameHuTcs, 1o, kakum obpasom?
3. B ueM cocTonT pasnumumne TOHKUX U «TONCTbIX» NMNUH3?

19. U3mepeHne ANHbI CBETOBOM BOJTHbI MHTEP(EPEHLMOHHBbIM METOAOM.

1.Kakne UCTOYHUKM CBETA HA3bIBAOTCA KOrEPEeHTHLIMU?

2.06bACHUTb CyTb 00LLero cnocoba HabnaeHns MHTepdepeHLUn CBeTa C MOMOLLbIO
pacLuenneHms o4Horo fy4ya Ha aBa.

3.Mo4yemy nHTEPdEPEHLMOHHBIE MONOCHI NONYyYalnTCa paayKHbIMKU, eCnv yaanuTb cBeTouUnNbTP?

20.0npeaeneHue nokasaTensa NpenomMneHNs XUOKocTU Npu nomolm pedpakTpomeTtpa.

1.3aKkoHbI NpenomneHus.
2.0THOCUTENbHbIA 1 abCOMOTHLIV NOoKa3aTesnb NPenoMIeHNs.
3.3aBuUcKT N1 nokasaTernb NpenoMneHns oT yrna nageHua?

21.0ucpakumsa @PpeHens Ha npocTenwmx nperpagax. Audpakuma PpayHrodepa Ha Lwenw.
OndpakunoHHan pelleTka.

1) Makcmmym Kakoro HambornbLUEro nopsiaka MoXeT HabntogaTbCa Ha AaHHON AMdPaKLUMOHHON

peLueTke?
2) [HawnTte noHATne andpakumnn. B yem cywHocTb npuHuuna lMorreHca- ®peHens?
3) YcTpoWCTBO M HaszHadeHne AMPaKLUMOHHON peLLeTKN NPOXoasLLero ceeTa.

22. A3yyeHue CNNOLLIHOIO U JIMHeM4YaToro cnekTpa usnyJyeHus.

1. Kak MOXHO yBenuuuTb 3anac aHeprum atomMoB BelllecTBa?
2. Kakue cnekTpbl Ha3blBaOTCS NMHenvaTbiMn? Kakue Bewectsa 4atoT NIMHENYaATbIE CNEKTPbI?
3. Kakue npnbopbl N03BONSAKT U3ydaTb CNEKTPbI?

LWWKAJIA U KPUTEPUN OLLEHKIA
nabopaTopHbIX 3aHATUM

- OUeHKa «omJu4Ho» BbICTaBIAETCA 06yqa+ou.|,emy0ﬂ, ecnn na60paToprle 3agaHnA BbINOJIHEHbLI, METOAUKa
BbIMOJIHEHNA U Od)OpMJ'IeHMI'O COOTBETCTBYET Tpe6OBaHI/IF|M.

- OUeHKa «Xxopowo» - BbiCTaBAETCA 06yqalou.|,emyc;|, ecnu na60paToprle 3a4aHna BbINOHEHbI, UMEKTCA
CyuleCTBEHHble 3aMeYaHnA K MeTo4MnKe BbINMOJIHEHNA U O(*)OpMJ'IeHMIO.

- OUEeHKa «ydoenemeopumenb/-/o» - BblICTaBJ1AE€TCA o6yt-|alou.|,emycs=|, ecnmn na60paToprle 3ajaHuaA
BbIMNOJTHEHO YaCTU4YHO, UMEIOTCA CyLLeCTBEHHbIEe 3aMeYvYaHNA K MeToAMnKE BbINMOJTHEHNA U Od)OpMJ'IeHI/IIO.

- OUEHKa «Heydoenemeopumenb/-/o» - BbICTaGBJIAETCA 06yqarou.|,emyc:ﬂ, ecnn na60paToprle 3afjaHund He
BbIMOJTHEHbI.
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3.1.4. CpencTtBa ANA NPOMEXYTOYHOM aTTecTauum No uToram M3yyeHust AUCLUUNIUHBI

BOIMNPOCHI
AN NOAroTOBKU K UTOFOBOMY KOHTPOJSIIO
BapuaHT Ne 1

3aganue Ne 1
KuHeMaTUIeCKnii 3aKOH BPaIaTeIbHOTO IBHKECHHS Tejla 3aJaH ypaBHEHHEM (@=t’. YIJI0Bas CKOPOCTh TEIa B KOHIIE
TpEThbeU CeKyH/Ibl PaBHa....

1) 2 pan/c.
2) 4 pan/c.
3) 6 pan/c.
4) 3 pan/c.

3aganue Ne 2
Touka M gBMXKETCS 1O CIUPAIIN C TTIOCTOSTHHOM 110 BEIMYMHE CKOPOCTHIO B HAMPABJICHUH, YKa3aHHOM cTpeikoil. [Ipu

9TOM BCJIMYMHA HOPMAJIBHOI'O YCKOPCHHUA ...

M

o

- paBHa HYJIIO
- YMEHbIIIAETCs
- HE U3MEHSIETCS
- YBEIMYNBACTCS
3amanme Ne 3

Ha Teno B mHEpIIMANBHON crcTeMe OTcUeTa IEHCTBYIOT IBe CHITbl. Kakoil n3 BEeKTOpOB, N300paskeHHBIX Ha MPABOM PH-
CyHKE, IPAaBIIIBHO YKa3bIBA€T HAIIPABICHUE YCKOPEHUS TeJa B 3TOH cucteme orcuera?

T L e I A R
| i | i | | | |
| 1 | 1 | | | |
+ e e T e
| 1 o | | |

| 1 | 1 | | | |
! ' | 1 | | |
T | i i . it it Bl it |
| 1 | 1 | | |3 |
| ' I |
L L Co-d
| i Lo
| 1 i | |
+ -—+-- F-—d
| 1 | 1 | | | |
| 1 | 1 | | | |
! ' | 1 | | |
T | i Sl it s Bt et
| 1 | 1 | | | |
| 1 | 1 | | | |
L Y A N |

1
2)2
3)3
4)4

3amanme Ne 4

Temno, OpomeHHOE IO YTIIOM K TOPH30HTY, IBMYKETCS 110 KPUBOJIMHEHHON TpaeKTOpUH. ECIi cOMpOTHBIICHNE BO3TyXa
MIPEeHEeOPEKUMO MaJIO, U B TOUKE A 3TOH TPAaeKTOPHU BEKTOP CKOPOCTH TEJIa MMEET HalpaBJIeHHUE Mo cTpenke | Ha pu-
CyHKE, TO KaKOH CTPEJIKOH yKa3aHO HaNpaBJIeHHE BEKTOPA €0 YCKOPEHH?
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3)3
4)4

3aganue Ne 5

K 60x0B0#1 HOBEpXHOCTH LUIIMHPA, BPAIIAIOIIET0OCs BOKPYT CBOSH OCH, NPH)KUMAIOT BTOPOH LMJIMHJIP C OCBIO, Mapa-
JIEILHOU OCHU TMEPBOTOo, U paJiycoM, BBOE IPEBOCXOISIUM paaunyc neproro. Ilpu coBMeCcTHOM BpallleHHH ABYX LU-
JIMHJPOB 0€3 NPOCKAIB3bIBAHMUS y HUX COBNAAAIOT

1) mepuoibl BpaleHus

2) 9acTOTHI BPAILICHHS

3) MuHEWHbIE CKOPOCTH TOYEK Ha TIOBEPXHOCTH

4) IEHTPOCTPEMUTEIBHBIE YCKOPEHHUSI TOUEK Ha TOBEPXHOCTH

3amanme Ne 6

. mg
B HenomsmkHOM nH(TE TPY3 Maccoi M pacTsarnBaeT BePpTUKAIBHYIO IPYKUHBI )KECTKOCTHIO ka JUTAHY k.
ITycte Tenepb audT B TeUCHUE BpeMeHH [ TBIMIKETCS BBEPX C MOCTOSHHOM CKOPOCTHIO V. B MOMEHT Havalia oTcueTa Bpe-

MeHH B TU(TE Ha Ty )K€ MPYKUHY aKKypaTHO MOJIBEIIUBAIOT TOT )Xe rpy3. Ha kakyro anuHy rpy3 OyzieT pacTsaruBarh
NIPY>KUHBI B IBHOKYyIEMCst TudTe?

N
m(g— L)
1) k
mg
2) k
v
m(g+2)
3) k
v
4) kt
3aganue Ne 7
Yro06bl paciuiaBUTh HEKOTOPYIO Maccy Meiu, TpeOyeTcs Oolibliiee KOJMUECTBO TEIIOThI, 4YeM ISl TLIABJICHHUS TAKOU JKe

A, =1,8-10°

MAaccCHI IIMHKA, TaK KaK yelbHas TeIUIoTa IUIaBlIeHus Menu B 1,5 pa3a Oospine, yeM IiHKa (

A, =12-10°
Zn = Jx/xr). Temnepatypa 1miaBieHUs] MEIM IPUMEPHO B 2 pa3a BBIIIE TEMIIEPATYPhI TUIABICHUS [IMHKA

Tp, =1356K Tg, = 693K

JIK/KT,

( ). Pa3pymenne kxpucTaluIMIecKOi pemeTKH MeTalljla IPH TUIABJICHUN IPUBOIHUT K
BO3pACTaHMIO SHTPOMNUHU. ECIIU SHTpOMHUS HUHKA YBEJINYMIACH Ha AS , TO UI3MEHEHHUE SHTPOIUHU MEIU COCTABHT ...
3
—AS
2

2AS

3As
4
145
3

3aganue Ne 8

Ha pucynke nzobpaxen unkn Kapuo B koopaunarax (T, S), rae S — suTponus. AnuabaTtHoe pacuinpeHre IPOUCXOIHUT

Ha JTarie ...
T4
L __1 2
! r
- - 3
4| 1
1 1 -
3
4-1
2 —
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3-4
1-2

3aganue Ne 9

[Tpu 30TEepMUYECKOM YBEJIMUEHNUH JIAaBJICHNS! OJTHOTO MOJIS HJI€ajbHOTO OJJHOATOMHOTI'O ra3a, ero BHyTPEHHSS SHEPTUs
1) yBesnmunBaercs

2) yMeHbIIaeTcs

3) yBenMUMBAETCS WIIM YMEHBILAECTCS] B 3aBUCHMOCTH OT HCXOJIHOTO 00beMa

4) HEe U3MEHACTCS

3apanmne Ne 10

WneansHblii ra3 noxydmt koaudecto Teriorsl 300 [k u coepimn padoty 100 k. [Tpu 3TOM BHYTpeHHSIs1 SHEPTHs
rasa

1) yBemmuunace Ha 400 Ik

2) ysemmuunack Ha 200 Ik

3) ymensmmnacek Ha 200 [k

4) ymenpimmnacek Ha 400 Ix

3amanme Ne 11
Ipu nepexoie U3 COCTOsAHUS | B COCTOSIHKE 3 Ta3 CoBepIIacT padboTy
p10° T

2 2 3

1t

1

0 0,02 0,04 Vol

1) 2 xJIx
2) 4 kJIK
3) 6 Kk
4) 8 k]I

3aganue Ne 12

Tennosas mammuHa ¢ KITJI 60%s3a unkn pabots! otnaer xonoauabHuKy 100 J[x. Kakoe Konn4ecTBo TEIIOTHI 3a LUK
MalllHA M0JTyYaeT OT HarpeBaTess?

1) 600 [Ix

2) 250 Ix

3) 150 Ox

4) 60 Ix

3apaHue Ne 13
MonHasa cuctema ypaBHeHu MakcBenna B MHTerpansHon hopme umeeT BUA:

fidfz—ja—ga@

(L) (5) ot ,
_ Y]
Adl = j+%}xs

G
§ DdS = [ pav

(s) /I
§§d§=0

(S)

fﬁdf =0
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§§d§ =0
(5)
cnpasennvea ans ...
- CTaUMOHAapPHbIX 3NEKTPUYECKUX U MArHUTHbIX nonew B OTCYTCTBME 3apPAXXEeHHbIX Tern

- CTaUMOHAapPHbIX 3ANEKTPUYECKUX U MArHUTHbIX noneun B OTCyTCTBME TOKOB NpoOBOAMMOCTHU
- NepemMeHHOro 3fIeKTpoOMarHMTHOro nosd nNpu Hanudnm 3apsaXeHHbIX Ten U TOKoOB NpoBOAMMOCTHU

- CTaUuMOHapHbIX 3JIEKTPUYECKMX U MArHUTHbIX nonen npu Hanndnn 3apsaXeHHblIX Tesl U TOKOB
npoBoaANMOCTHU

3apaHue Ne 14
[JaHa cuctema TOYeYHbIX 3apsAoB B BakyyMe M 3aMKHYTbIE NMOBEPXHOCTM S1, S2 U Sz, NpUYeM NOBEPXHOCTb
Ss; oxBaTbiBaeT MNOBEPXHOCTb Sz, KOTOpas B CBOWO O4vYepedb OXBaTbiBaeT MNOBEPXHOCTb Si (puc.).

MoToK HaNPSPKEHHOCTU SMEKTPOCTATUYECKOO MOJISt OTAIMYEH OT HYJS CKBO3b ...
1. noBepxHocTU S2 n S3

2. noBepxHOCTb S2
3. MOBEPXHOCTb S1

4. noBepxHOCTb S3

3apaHue Ne 15
KpyrnocyTouHo ropsilias B TeveHue roga namnoyka mowHocteto 40Bm B nogbesge Ballero goma npwu
Tapudpe 2 pyb. 3a 1 kBm-4y obxogutcs B pybns. OTBeT okpyrnuTte 40 LenbiX.

3apaHue Ne 16
Ha pucyHke wusobpakeHbl ceYeHUs ABYX MPSIMONIMHENHbIX ONMHHBLIX MapannenbHblX MPOBOAHUKOB C

Jy=J o
OQNHAKOBO Hanpasli€HHbIMX TOKaMW, NpU4eEM 1 2 . |/|H,El,yKLI,I/IF| -E pe3ynbTupyrowero MarHMTHoOro nons

paBHa HYMo B HEKOTOpOWN TOYKe WHTepBana
I | I,
O—+—0
a b | c o
1. a
2. ¢
3. b
4. d

3apnaHue Ne 17

Mo napannenbHbIM MeTanIM4ecknm NpoBOAHUKAM, PacMnonoXeHHbIM B 0AHOPOAHOM MarHMTHOM rone, ¢
paBHOMEpPHO BO3pacTaloLLEelt CKOPOCTbIO NEpeEMeLLAaeTCs NpoBoAsLIas nepemblyka (cM. puc.). Ecnim
CONPOTUBIIEHNEM NEPEMbBIYKM U HANPaBASIOLWLMX MOXHO NpeHebpeyb, TO 3aBUCMMOCTb MHOYKLIMOHHOIO ToKa
OT BPEMEHW MOXHO NPeAcTaBuTb rpadmkomM ...
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3anaHue Ne 18
CknagplBaloTcs ABa rapMOHUYECKUX konebaHus ogHOro HamnpaBneHus ¢ 0ANHaKOBbLIMU Nepuogamu.
PesynbTupytowee konebaHme nMeeT MakcUMarbHy0 amMnnuMTygy Npyv pasHocTy ¢as, paBHoOM ...

1. T
T
o 4
T
3. 2
4. 0

3apaHue Ne 19
Ha pucyHke npefacTaBrnieHa MrHOBEHHas «doTorpadmsi» 3NeKTPUYECKoi COCTaBNSOLWEN 3NEKTPOMArHUTHOWM

BOJSHbI, Nepexoasiuen ns cpeabl 1 B cpeny 2 nepneHaukynspHo rpaHuue pasgena AB. HanpsikeHHOCTb
3MNEKTPUYECKOTrO MO B NEPBOW M BTOPOW CPpeAe U3MEHSIETCH COrMacHO ypaBHEHUAM:

E = E,sinlor =5-1057x) E, =, sinfwr—8-10°7x)
A

1—»2

SN

OTHOCI/ITeJ'IbI:IbIIZ rokasarternb NpenoMneHns AByx cpen paBeH ...
1. 1,5
2. 16
3. 06
4. 1

3anaHue Ne 20

J)

aMnanMTygon A Ecrn 4YacToTy YBENUUNTL B 4 pasa, a amnuTygy yMeHbLUTb B 2 pasa, 00beMHas
NAOTHOCTb SHEPTWM ...

)

B ynpyron cpege nnoTHOCTM Y pacnpocTpaHseTcsa Nnockas CMHycomaarnbHas BOSIHa C YacToTOM "

1. ymeHbWwUTCH B 2 pasa
2. yBenuuutcd B 4 pasa

3. yBenuuutca B 64 pasa
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4. yBenunuuTcA B 2 pasa

3apaHue Ne 21
Lapuk, npukpenneHHbIn K Npy>XUHe (NPY>XMHHbIA MadTHUK) U HACaXXEHHbIN Ha rOPU3OHTarnbHYy0
HanpaensoLLyto, COBEPLLIAET rapMoHuyeckme konebaHus.

Z
//ﬁ 1] H
/
7

A
Y I~

T,

Ha rpadhmke npeacTaBneHa 3aBUCUMOCTb MPOEKLUMMN CUSbl YIPYTOCTU NMPYKMHbBI HA MONOXUTENbHOE

HanpaBrieHne ocu X 0T KOOpPAUHATbI LapUKa.
#, H

B nonoxeHun B Heprua NpyxMHHOro MadaTHMKa B MUHC paBHa

3apaHue Ne 22

E(x,t)= Acos(wt —kx)

lMNrockasi 3BykoBast BOMHa pacnpocTpaHsieTcs B ynpyroi cpeae. CKopocTb

konebaHus YacTuy cpeabl, OTCTOALLMNX OT NCTOYHUKA Ha PaCcCTOAHUN T :/6 , B MOMEHT BpEMEHMU
t=T/4
paBHa ...
Ao
L2
Aw
2 2
A3
3 2
4 —A®

3apgaHue Ne 23

3 A
npl/l ocBelleHunn meTanmna nanyvyeHmem c arimHoOM BOJIHbI 0 d)OTOTOK npekpawiaeTcd npu

Lli"
3agepXxuBaroLem HanpsaxeHnn 3 . Ecnn namenntb ONWHY BOJTHbI N3ny4eHunsa B 1,5 pasa, To

A=43sF
3agepXuBaruiee HanpsaxeHme yBerimndnTcAa B 2 pasa. PaboTa BblXO4a 3J1IEKTPOHOB U3 MeTarna .

U § /
3aJJ,ep>KMBa+ou.|,ee Hanps>xeHne 3 B BONbTax Anda nany4eHuna ¢ AnMHOU BOJHbI 0 paBHO ...

3apaHue Ne 24
CgeT, nagas neprneHAnKynsipHo, Ha abComoTHO YepHYHO NMOBEPXHOCTL OKa3biBAET TAKOe XKe AaBreHue, kak 1
Ha 3epkanbHYyo. Yron nageHus (oTcYMTbIBas OT HOpMarnu) Ha 3epkaribHYyl0 NOBEPXHOCTb COCTaBNSET ...

0
1. 0
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, 60
]
5 30
]
4, 45

3apaHue Ne 25
Mpu nageHun ceeTa M3 BO3ayxa Ha AN3ANEKTPUK OTPaKEHHBIN T4 MOSTHOCTLIO MONAPM30BaH. YTon
npenomnenus paseH 30°. Torga nokasatesib NPeOMNEHUSA OUINIEKTPUKA PaBEH ...

. L4
, 133
, 173
. 150

3apaHue Ne 26

lMy4ok ecTecTBEHHOro cBeTa MPOXOAMT 4epe3 [Ba MWAeanbHbIX nonsipusatopa. WHTEHCUMBHOCTb
ecTecTBeHHoro ceeta paBHa [0, yron Mexgy MMOCKOCTSIMM MPOMYyCKaHWsi Monsipu3aTopoB paBeH .
CornacHo 3akoHy Mantoca MHTEHCUBHOCTL CBETa MOCe BTOPOro nonsipusaTopa pasHa.....

1) I=% cos® @
2)I=I,cos%
3)'2-{[:.

==l
4) ==

3apnaHue No27

'SC+iHe—'JO+ X

B anepHoit peakuun 6 OykBom X o603HayeHa yactmua ...

1. NO3nTPOH
2. HEenTpoH
3. 9neKTpoH
4. npoTOH
3apaHue Ne 28

n—spte +v,

Peakuus HEe MOXeT NATU 1n3-3a HapyLleHNA 3aKOHa COXpaHeHus ...

1. nenToHHOro 3apsja
2. 9neKTpu4yeckoro 3apsga
3. CMMHOBOro MOMEHTa UMMynbca

4. ©GapuoHHoro 3apsiga

3apaHue Ne 29
M3BeCcTHO YeTblpe Bnaa yHgaMeHTanbHbIX B3auMoaencTemi. B ogHOM M3 HUX BbIMNOMHAKTCS BCE 3aKOHbI
COXPaHEHUs1; OHO XapaKTepusyeTCsl CPaBHUTESNbHOW WMHTEHCUBHOCTbIO, paBHOW 1; paguyc ero AencTeus

-13
10 M. BCé nepeuncrneHHoe oTHOCUTCA K B3aUMOAENCTBUIO.
1. cunbHomy;

cocTasndeT

2. rpaBUTalMOHHOMY;

3. 9neKTpoOMarHUTHOMY;
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4. cnabowmy;

3apaHnue Ne 30
Ha pucyHke un3obpakeHa cxemMa SHepreTUYeckux ypoBHel aTtoMa Bopopoda. [lokasaHbl COCTOsiHUA C

pasnnyHbIMK 3Ha4YeHnAMHn Op6VITaJ'IbHOFO KBAHTOBOIo vyucna.
E s r d
n =0 =1 =2
4
\ //

3

2 —

1
3anpelLleHHbIMU NpaBuIioM 0TOopa AN OpOUTaNbHOrO KBaHTOBOIO YMCHA ABMSOTCS Nepexoabl

s = 2p

1)
2)2p — 45

3) + 3d — 25
4)4d—>3p

g5 35 = 2s

2 BapuaHT
3aganue Nel
[Tapuk Maccoii m ynai ¢ BEICOTHI H Ha CTAJIbHYIO IUIUTY M YIIPYro OTCKOYMI OT Hee BBepX. VI3MeHeHue nMITysibca

LIapHKa B Pe3yJibTaTe y/apa paBHo ...

m./8gH
m.j2eH

2m.}jeH
1
m.,|l—eH
2 &
3amanme Ne 2

TonkocTeHHas TpyOKa U KOJIBI0, IMEIOIIIE OIMHAKOBEIC MACCHI M PaIUyChl, BPAIIAIOTCS C OANHAKOBOH YTIIOBOI

CKOPOCTBIO. OTHoOIIICHNE BEINYUHEI MOMEHTA nmiyJibca pr6KI/I K BCJIMYMHC MOMCHTA UMITYJIbCa KOJIbIIa PAaBHO ...

s
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3aganue Ne 3
KaMenp Opocuiti o1 yriioM K TOPU3OHTY CO CKOPOCTBhIO Vo. Ero TpackTopus B 0OJHOPOIHOM IOJIE TSXKECTH

u300paskeHa Ha pucyHke. CONPOTUBICHUS BO3AyXa HET. MoIylb TAHIHIMANILHOTO yCKOpeHHs 27 Ha yuacTke A-B-C

1) ymeHbLIaeTcs

2) yBeIMYUBACTCS
3) He U3MeHseTCS

3aganue Ne 4
Bpycok NeXuT Ha MIepOX0BaTON HAKIIOHHOW Orope (CM. pUCYHOK).

= -

= 7
Ha Hero AeHCTBYIOT TpU CHIIBI: cila TskecTH '8 | cuia peakiuu omopsl ', ¥ CHJIa TPEHHS F; P. YUemy paBeH MOAYJIb

PaBHOJENCTBYIOLIEH CUIT F; pu ME59
HN

2) Neosa

3) Nsino

4mg Fp

3aganue Ne 5

JlBa BenocuneaucTa CoOBEPIIAOT KOJIBLIEBYIO TOHKY C OJJUHAKOBOM YIi0BOH CKOPOCThIO. IlonokeHus u
TPAEKTOPHH IBMKCHHUS BEIIOCHUIIEANCTOB MOKAa3aHbI HA pUCYHKe. YeMy paBHO OTHOIIICHHE JIMHEHHBIX CKOPOCTEH BeJo-

V]

cuneauctoB V21 ?
e
1) YV &
1
2)2
3)2
4)4

3ananue Ne 6

Monyab CKOPOCTH PABHOMEPHOTO BpPallleHHsl CIIYTHUKA BOKPYT IJIAHETHI 10 OPOUTE paanycom I
1) mpsiMO MPOTIOPIIMOHAJTICH Macce CITyTHHKA

2) 0OpaTHO IPOTIOPIIMOHAIEH Macce CITyTHHUKA
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3) mpsIMO TIPOTIOPITUOHATIEH KBAPATy MaCcChl CITyTHHKA
4) He 3aBMCHT OT MacChl CIIyTHHKA

3aganue Ne 7
Ha pucynke npepacrasieH rpaduk GQyHKIHU pactpeeIcHUs MOJICKYI HACATbHOTO Ta3a 10 CKOPOCTSAM (pacipe/eiicHIe

dN
fv)=——
MakcBeimna), Tae Ndv — JIOJISI MOJIEKYJI, CKOPOCTH KOTOPBIX 3aKJIIOYEHBI B UHTEPBAJIe CKOPOCTEH
orV oV dv

v

B pacucCTeC HAa CAMHHUIY STOI'0O MHTCPBAJIa.

s aToit pyHKIMM SBIsIETCSA BEPHBIM yTBEPKACHHUE, UTO ...

- IPH U3MEHEHUH TeMIepaTyphbl IIOINAAbL 0] KPUBOIl He H3MEHsIeTCs
- C YBEJIMYECHUEM TEMIIEpaTyphl BEIMYMHA MAaKCUMyMa (DYHKIIMU YBEITUUNBACTCS
- C yMEHBIIICHUEM TEMIIEPATypPhl BEIHIHHA MAKCUMyMa (DYHKIINHA yMEHBIIACTCS

- IIPU USMECHCHUUN TEMIICPATYPHI IMOJIOKCHUC MAKCUMYMa HC U3MCHSICTCA

3amanme Ne 8

OHOaTOMHOMY H/ICATEHOMY Ta3y B pe3yJbTaTe H300apHIecKOro mpoIecca IMoABEICHO KOJIMYECTBO TEIIOTH Q .Ha
YBENMYCHNE BHYTPEHHEH YHEPTHH ra3a

AU
pacxoayeTcCs 4aCTb TCIJIOThI Q , paBHas (B npoueHTax)
a) 60%+
6)40%
B) 75%

3amanme Ne 9
JlnarpaMma IUKITUYIECKOTO TpoIiecca HIeaTbHOTO OJHOATOMHOTO ra3a MpejcTaBiieHa Ha pucyHke. OTHomeHue paboThl

3a BECh IUKJI K paboTe P OXJIAXKICHUU Ta3a PaBHO.. ..
p.ua

500 4 1

prio[u] E— 5 5

02 06 v,m?

) 5
2) 1,5
3) 2.5
4) 3

3amanme Ne 10
JmarpaMMa NHKIMYECKOTO TIpoIlecca HWIACATHbHOTO OJHOATOMHOTO Ta3a IpelCTaBlieHa Ha pHCyHKe. Pabota
IUKITAYECKOTO TIpoIiecca paBHa

b2
500)......

00
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3amanmne Ne 11

Jlnst oO6patuMoro mporiiecca B HEH30IMPOBAHHONW TEPMOIMHAMAYIECKOI cucTeMe HepaBeHCTBO Kiaysmycca umeer Bu. ..
1. TdS=dU+5A
2. TdS<dU+sA
3. TdS>dU+5A

3aganne Ne 12
ITpn agrabaTHyeckoM pacIMpEeHUH HAEaIbHOTO Tasa. . .
1) TemmepaTypa MOHMKAETCS, SHTPOIHS BO3pPACTacT
2) TeMIiepaTypa U SHTPOIHS BO3PACTAIOT
3) TemmepaTypa MOHWKAETCS, SHTPOIHS HE N3MEHSCTCS
4)remnepaTypa ¥ SHTPOIUS HE U3MCHSIIOTCS

3amanme Ne 13
Eciu He yuuThIBaTh KOJIeOATENbHBIC ABMKCHHS B TMHECHHON MOJIEKYJIE YIIICKUACIIOTO ra3a 2 (cM. puc.), To

OTHOILICHUEC KMHECTHUYECKOU OHEPruu BpalaTeJIbHOTO ABUKCHUS K IOJIHOM KUHETUYECKOM OHEPIruu MOJICKYJIbI PaBHO ...

0 C 0
o o o
2
13
3
5
2
5
3
6

3apanue Ne 14
I"a3 mocnemoBaTeNbHO TIEpeNIel U3 COCTOSHUS 1 B COCTOSIHUE 2, a 3aTeM B cocTostHuA 3 u 4. PaboTa ra3a paBHa HYIIO:

v 2 3

TR

¢

I 4

1) na yuactke 1—2
2) Ha y4acTke 2—3
3) Ha yuactke 3—4
4) na yuactkax 1—2 u 3—4

3apaHue Ne 15

YpaBHeHua Makceenna sBnstTCSA OCHOBHBbIMU 3aKOHaMM KNacCU4eCKOM MakpOCKOMMYeCcKomn
3NEKTPOAMHAMUKM, CHOPMYIMPOBAHHBIMU HA OCHOBE 0006LLEHNST BXKHENLLMX 3aKOHOB 3NIEKTPOCTATUKA U
3NeKkTpoMarHeTuama. AT ypaBHEHUS B UHTErparibHoN hopMe NMeT BUA:

§Ed -] 23
1@ (5)

80



§ DdS = [ pdv
3)[.5_] (7 ,
§BdS =0
4)(5)

MepBoe ypaBHeHMe MakcBenna siBnsieTcs 0606LeHrEM ...
1. 3aKoHa NonHoro Toka B cpefe

2. Teopembl OcTporpaackoro — [aycca Ans MarHUTHOTO Mnons
3. Teopembl OcTporpanckoro — [aycca Ans aneKkTpocTaTUYEecKoro nons B cpeae

4. 3aKoHa aNeKTPOMarHUTHOM NHAOYKL MK

3apnaHue Ne 16
Kaxabl U3 YyeTblpex OAMHaKOBbLIX NO MOAYIH0 TOYEYHBIX 3apsifoB (CM. pUC.), PacnONOXEHHbLIX B BEPLUMHAX
KBagpaTa, co3gaeT B TOUKE NepeceyveHuns auaroHanen anekTpuyeckoe rnose, HanpsikeHHOCTb KOTOPOro

paBHa E

+q

- +q

pagMeHT noTeHumana nons B 3TON TOYKe paBeH W HanpaBrieH ropU3OHTAarbHO ...

4E BMpaBo
2-2E , BMpaBo

E"JEE , BNIleBO

4E , BIEBO

3apnaHue Ne 17
Cvina Toka B NPOBOASLLEM KPYrOBOM KOHTYpPE MHAYKTUBHOCTLIO 100 MITH M3MeHsieTCcsl C TeYEHNEM

BPEMEHM MO 3aKOHY I= (‘2 + GESI) (B egmHuuax CW).
I
AbcontoTHast BenuunHa 3C caMmonHayKUMK paBHa ; NPV 3TOM MHAOYKLMOHHbIV TOK HanpaBrieH ...

0,03 B; npoT!B 4acoBOW CTPENKK
0,2 B; no yacosow cTpernke
0,2 B; npoT”B YacoBoOW CTpenkn

0,03 B; no yacoBow cTperke

3apnaHue Ne 18
[ns anekTpoHHONM Nonspusaunn ANanekTPUKOB XapaKTePHO ...

- CMelleHne nogpeLlleTkn noNoXuTerbHbIX MOHOB MO Hanpas/leHU0 BEKTOopa HanpAXeHHOCTU BHELUHero
ANIEKTPUYECKOro nongd, a oTpuuaTesibHbIX — NPOTUB NOJiA

- OpueHTupyrouiee OencTBne BHELUHEero ANEKTPUYECKOro nona Ha cobCTBEHHbLIE AMNMONbHLIE MOMEHTbI
MOIeKyn

- BlndaHME TennoBoro ABMXXeHNnA MOJeKyIl Ha CTeneHb nondapusaunn AnanekTpuka

- BO3HUKHOBEHNE Y MONEKyn MHOyunpoBaHHOro OWMOJSIbHOrO MOMEHTa Nnpu nomMewleHnn OU3NEKTPpUkKa BO
BHELLUHEee 3N1eKTpu4ecKkoe none
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3apaHune Ne 19

MarHuTHbI MOMEHT ~ 1 KOHTypa C TOKOM OPUEHTMPOBaH B OQHOPOLHOM BHELLUHEM MarHUTHOM rorne

B tak, kak nokasaHo Ha pucyHKax. [onoxeHne KOHTypa YCTOMUMBO M MOMEHT CuIl, AENCTBYIOLLMX Ha Hero,
paBeH Hymio B
cnyyae ...

3apaHue No20
B anekTpuuyeckoM none MiocKOro KOHAeHcatopa MNepeMellaeTcsl 3apsg —(q B HanpasfieHuMM, yKa3aHHOM
CTPENnKOWn.

B

\\A

Torpa pabota cun nons Ha y4acTke AB
1) paBHa Hynio
2) oTpuuaTensHa
3) nonoxuTenbHas

3apaHue Ne21
Cuvna B3anmMogencTeuns AByX OTpuLUATENbHbIX TOYEYHbIX 3apsA0B, HaXoAAWMNXCA Ha paccToaHum R gpyr ot
Aapyra, pasHa F. PaccTosHve mexay Yactuuammn yBenuuunv B Aea pasa. Ytobbl cuna Bzaumogencrteus F He
n3MeHunache, Hago...
1) KkaxgbI 3apsg, yBenumuntb no mogynio B 1,41 pas
2) kaxpblv 3apsf YMeHbLNUTb MO MOyt B 2 pasa
3) kaxdbll 3apsag yBenuunTb NO MOZYro B 2 pasa
4) oavH 13 3apsa0B YBENMYUTL MO MOAYIIO B 2 pasa
5) oOuvH 13 3apsAoB YMEHbLUUTL MO MOAYMO B 2 pasa

3apaHue Ne22
Lapvkn npvBenuM B COMPUKOCHOBEHWE W pasBenyn na HEKOTOpoe paccTosiHMe, MOocrne 4ero cuna ux
B3aMMOAENCTBMSA okasanachk paBHoin 40 H. Onpegenute 310 pacctosiHne (B CM).

A)3
B) 2
B) 1
) o,5
H)0,3

3apaHue Ne 23
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CkrnagpiBaloTCs TP rapMOHNYECKMX KonebaHus O4HOro HanpaBneHus ¢ OAMHaKOBbIMU Nepuogamu.
AMNUTYAbLl U HaYanbHble goasbl koniebaHun paBHbI:

T
3 A =le gy =—; -
4y =3cm, @ =0; 27 Ay =2cM, 3 =T, AMnnuTYAa 1 dbasa

pe3ynbTUPYHOLEro konebaHnsa COOTBETCTBEHHO PaBHbI ...

6 cat; z
1, 2
2 2cem; 0
T
ﬁ cM;, —
3. 4
ir
\E oM, —
4. 2

3apaHue Ne 24

Ha pucyHke nokasaHa opueHTaLms BEKTOPOB HaMpPsXKEHHOCTU 3NEKTPUYECKOro [ ) " MaFHMTHOFO( ]
ronew B 3NeKTpoOMarHMTHOM BonHe. BeKTop NNOTHOCTM NOTOKa 3HEPTUKN SMIEKTPOMAarHUTHOrO Nons
OPUEHTUPOBAH B HanpaBfeHuu ...

1. 3
2. 1
3. 4
4. 2

3apaHue Ne 25
Ha nyTn ecTecTBEHHOro cBeTa NoMeLLeHbl ABE NNACTUHKN TypManuHa. llocne npoxoxaeHus nnacTuHky 1

JooJ
CBET MOSHOCTLIO NoSIsApu3oBaH. Ecnu 1 n 1 WHTEHCMBHOCTW CBeTa, NpolleLulero niactmHkn 1 mn 2

@=60 o I,

COOTBETCTBEHHO, U Yron Mexay HanpaeneHnammu ontuyecknx ocen OO n 0’0’ (o}

J
2 CBA3aHbl COOTHOLLEHUEM ...

o
[
_{-1
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J

J, :71

3. 2
o

4 4

3apaHue Ne 26
ABCOMTHO YepHOe TENOo U cepoe TeNo MMET OAMHAKOBY TeMnepatypy. MNpu aTom
WHTEHCUBHOCTb U3ITydeHMs. ..
1. oauHakoBasi y oboux Ten
2. 6Gornblle y ceporo Tena
3. ©Gonble y abcomntoTHO YepHoro Tena
4. onpepgensieTcs nnowaabio NOBEPXHOCTM Tena

3apaHue Ne 27
EcTecTBeHHbIN CBET MPOXOoAUT 4Yepes3 CTEKNAHHYK MMacTUHKY M YacTUYHO nonspusyetcs. Ecnn Ha nyTtu
cBeTa NoCTaBuUTb eLle OAHY TaKyto Xe NNacTUHKY, TO CTeneHb nonspusauum ceeTa ....

1. yBenuuutcs

2. He n3meHuTCS

3. ymeHblmnTCA

3apaHue Ne 28
PacnpepeneHne aHeprum B crnekTpe MsnydYeHUss abCOMTHO YepHOro Tena B 3aBUCMMOCTW OT 4acTOTbl
nsnydeHus ang temnepatyp T1u T2 (T>T2) BepHO npeAcTaBneHo Ha PUCYHKE...

3apaHue Ne 29

Ha pucyHKe nokasaHa KBapkoBasi Anarpamma ‘5 -pacnaga HYKITOHa.
I(l -
a

OT1a aonarpaMmMa COOTBETCTBYET peakuum ...

n—sn+e +v,

, p—onte +7,

, Dp+e +V,
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4 Nopte +V,
3apgaHue Ne 30

Ecny No3wWTpoH, NpOTOH, HelTpoH U & ~uacTuua MMEIOT OAMHAKOBYK ANWHY BOMHbI e Bpoins, To
HanbornbLlen CKOpoCTbo obrnagaer ...

1) no3uTpoH

2)% ~ yactuua
3)HENTpOH

4)npoToH

LWKANA U KPUTEPUUN OLUEHUBAHUA
OTBETOB Ha TECTOBbIE BOMPOCH! TECTUPOBAHWA MO UTOram OCBOEHUS AUCLUMITNHBI

- OLIEHKa «OTNMYHOY» BbICTaBMsieTcA obyyarowemycs, ecnu nonyyeHo 6onee 81% npaBunbHbIX OTBETOB.
- OLleHKa «xopoLloy - nony4yeHo oT 71 o 80% npaBuibHbIX OTBETOB.
- OL|eHKa «YOOBETBOPUTENBHOY - Nony4eHo oT 61 4o 70% npaBunbHbLIX OTBETOB.
- OLleHKa «HeYyOOBMeTBOPUTENbHO» - NoNyYyeHo MmeHee 61% npaBurbHbIX OTBETOB.
NNMAHOBASA NMPOLEQYPA
npoBeAeHUsi 3K3aMmeHa

HopmaTtuBHas 6a3a npoBegeHus
NPOMEXYTOYHOM aTTecTaumMm obyvarLumnxcs no pesynbTataM U3y4eHUss AUCLUMUNIIUHbI:

1) pencteyowee «lMonoxeHne O TeKyLlEM KOHTPOSie YCNeBaeMOCTW, MPOMEXYTOYHOM aTTecTauumun
obyvarowmxcss Mo mnporpaMMamM BbiClIero obpa3oBaHuMs — MporpamMaMm GakanaBpuaTta, nporpammam
creuuanuTeTa, nporpaMmamM MaructpaTypbl U cpedHero npodeccuoHanbHoro obpasosaHus B Orb0OY BO
Owmckun FTAY »

OCHOBHbIe XapaKTepUucTuku
ﬂpOMe)KYTO‘-IHOﬁ aTTecTaunmn 06yqarou.w|xc;| no utToram nm3yv4yeHumsda guCUUNIUHLI

yCTaHOBMeHue YPOBHS OOCTVXEHUS KaXXabIM
obyvarowmmcsa uenen obydeHus No AaHHOW AUCUUNIIUHE,
N3NOXEHHbIX B N.2.2 HACTOALLEeN NporpaMmmbl

Lenb
NPOMEXYTOYHOW aTTecTaumm -

dopma

~ 3K3aMeH
NPOMEXYTOHYHOU aTTeCTaunu -

1) nogrotoBka K 9K3aMeHy M cpaya  SK3ameHa
ocyLlecTBnseTcs 3a CYéT y4ebHoro BpEMEHHU
(TPyOoOEéMmKOCTH), OTBEAEHHOr0 Ha  3K3aMeHaLMOHHYHO

MecTo 3k3ameHa ceccuto ans obyuvarowmxcs, CpOKM KOoTOpoWn
B rpacbuke yuyebHoro npotecca: YyCTaHaBMMBaKTCS NPUKA30M NO YHUBEPCUTETY
2) pata, BpeMd U MeCTO nNpoBeAeHUs 3K3ameHa
onpegensiercs rpacmkom coaun 3K3aMEHOB,
YTBEPXXAAEMbIM JEKaHOM BbiMycKatoLero pakynbsreTa
dopma sk3ameHa - YCTHbIN

OCHOBHbIe XapakKTepUucTuku
ﬂpOMe)KYTO‘-IHOﬁ aTTecTaunmn 06yqarou.w|x0ﬂ no utToram nm3yv4yeHumsda guCUUNIUHLI

YCTaHOBIEHWE YPOBHS OOCTUXKEHUS KaKabIM
Llenb npomMeXxyTo4yHOW aTTecTauuu - obyvarowmmca uenen v 3agad obydeHuss No LaHHoOWn
OVCLMNIIMHE, U3MNOXEHHbIM B N.2.2 HacTodALen NporpamMmel

dopma NPOMEXYTOYHOW aTTecTaumm - 3a4éT

1) yyacTtue oby4aroLerocs B npoueaype nosyvdeHus 3avéta
OCYLLEeCTBMSIETCA 32  CYET y4ebHOro  BpeMEeHU

MecTto n bl MONy4YyeHns 3a4éTa B - .
€CTO MNpoLEAypbl nony4e 3auera (TPyOoémKoCcTH), OTBEAEHHOIO Ha M3yvyeHne AUCLUMNHBI

rpachuke yebHoro npouecca 2) npoueaypa nposoautca B pamkax BAPO, Ha nocnegHemn

Hegerne cemecTpa

1) obyvawowmiica BbINONHUN BCe BuAbl y4ebHoW paboThbl
OcHoOBHbIe ycroBus nony4vyeHus obyvarommesa | (Bknovas CamMoCTOATEmNbHYK) UM oTymtancad o6  ux
3avérTa: BbINOSTHEHUN B CPOKW, YCTaHOBMNEHHbIE rpadPuKoM yyebHoro
npouecca no ANCUUNIINHE,;
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2) NpoLén 3aknoynTensLHOe TECTUPOBAHME;

NMPOLIEOYPA
npoBeaeHUs 3a4yéTa

1. OOGyvarowmics ycrnewHo BbIMOMHUIT BCe BUAbI paboT, NpenyCMOTPEHHbIX paboyert nporpaMmon
no gucumnnuHe «dusmkay.

2. Ob6yuvatowuincsa 6e3 yBaXntenbHON NPpUYUHbBI HE NPOoMycKan ayauTOpPHbIe 3aHATHUS.

3. O6yuvatouincsa ycneLHo npoLwén 3aknoyunTensHoe TeCTupoBaHue.

Ok3amMeHaLMOHHaA nporpamMmma no y4ebHom gucumnmmvHe

BOMNPOCbI
ANA NOAroTOBKN K UTOFOBOMY KOHTPOIIO

KuHemaTuka mexaHnyeckoro ApvmxeHus. KoopanHaTHbIA, BEKTOPHbLIA METOAbI ONUCaHUA OBUMXEHUS.
PaBHomepHoe aBmxeHne. PaBHoyckopeHHoe asumxeHue. CBobogHoe nageHve. YpaBHEHNUS] OBUKEHUS.
KuHemaTuka ABMXEHUSA MO OKPY>KHOCTMW.

OvHamuka. 3akoHbl QUHAMUKMN.

3akoH coxpaHeHusa nmnynsca. Macca, cuna, umnyrnec.

MOMEHT cunbl, MOMEHT nMmnyrbca. OCHOBHOWM 3aKOH AUHAMUWKM BpallaTensHOro ABMXEHNS.
MexaHudyeckne cunbl. Cuna TpeHns. Cruna ynpyroctu.

TaroteHune. 3akoHbl Kennepa. 3akoH BCEMUPHOTO TATOTEHUS.

. Cuna Tsxectn 1 Bec. HeBecomocCTb.

10.MexaHunueckas paboTta. PaboTta nepeMeHHOM cusbl. MOLWHOCTb.

11.OHeprus. 3akoH COXpaHEHUsI IHEPTUN.

12.KnHemaTtnyeckasa n noteHuuanbHas aHeprus. 3akoH CoXpaHeHUss MeXaHUYeCKOW SHepruun.
13.9nemeHTbl CTO. Npeobpa3zoBaHune Manunes. MexaHM4YecKknii NPUHLUN OTHOCUTENBbHOCTH.
14.MMpeobpasoBaHue JlopeHua 1 cneacTene N3 HUX.

15. TepMoamMHaMuyecknin n M-k MeTobl N3ydeHus MakpoTten. MaeanbHbli ras.

16.0OCHOBHOE ypaBHEHME MONEKYMNSIPHO — KUHETUYECKon Teopumn. CpeaHsas aHeprus Monekyrnbl.
17. BHyTpeHHAs aHeprus ngeanbHoro rasa. Tennota, paborta.

18.Pa6oTa rasa npu nsmeHeHmm ero obbema.

19.TennoemkocTb. YaensHasa TennoemMkoctb. MonapHasa TennoeMKoCTb.

20. MNepBoe HavYano TepMoaANHaMNKA U ero NpUMEHeHue B n3ornpoLeccam.

21. O6patmmble 1 He obpaTumble npouecchl. Linkn KapHo.

22. Btopoe Hayano TepMoAMHaMUKU. QHTPONUSA, e€ cTaTuyecKkoe TONMKOBaHWE U CBA3b C
TepMOANHaMNYECKON.

23.PeanbHble rasbl. YpaBHeHue BaH-gep-Baanbca.

24 CsowicTBa xuakocten. [NoBepxHOCTHOE HaTskeHue. CMadnTBaHue.

25.39nekTpocTaTvka. QnemMmeHTapHbIn 3apsa. 3akoH CoXpaHeHus 3apsaa.

26. OnekTpnyeckoe none. 3akoH KynoHa.

27.Teopema ["aycca e€ npumeHeHne ansa pacyéTta nonen.

28.PaboTa cun nonsi No nepemMeLLeHnto TOYe4YHOro 3apsaa.

29. Lmpkynauus BekTopa HanpskéHHOCTU. [NoTeHuman. CBA3b HanNpshKEHHOCTM M NoTeHumana.
30.3neKTpoeMKOCTb. ANEKTPOEMKOCTb koHAeHcaTopa. CoeanHeHNs KOHOEHCaTOpOB.
31.0OHeprus anekTpu4ecKoro nons.

32.3nekTpnyecknii Tok. Cuna n NoTHOCTb TOKA.

33.ConpoTuBneHne NpoBogHUKa 1 NPoBOANMOCTbL. CoeaMHEeHNEe NPOBOOHUKOB.
34.IMocTosAHHbIV TOK. YCnoBus cyLlecTBoBaHUs Toka. 3akoH Oma.

35. MNpaeuna Kupxroda n ero npumeHeHus1.

36.PaboTa n MoLHOCTb anekTpuyeckoro Toka. K.

37.3akoH [xoyns- JleHua.

38.3neKTpryeckunin TOK B pasnunyHbix cpegax. 3akoHbl Papagest 4nsa anekTponusa.
39.MarHuTHoe none. XapakTepucTukn MarHUTHOro Nons.

40.B3anmopencTtene TokoB. 3akoH AMnepa.

41.3akoH brno-Casapa-Jlannaca n ero npMMeHeHne K pacyéTy Nosiew: Nonsi KpyroBoro Toka, NpsiMoro Toka.
42 .MarHuTHOe none asmxylerocs 3apsga. Cuna JlopeHua.

43.MarHuTHOE none coneHouga u Topouaa.

44 MarHuTHbIV NOTOK. PaboTa MarHMTHOro nonsi.

45.4BneHune anekTpoMarHuTHOM nHAyKumMn. MarHuTHbele CBOMCTBa BellecTBa. LiMpkynaumsa Bektopa
MarHUTHOM MHOYKLMMW.

CoNOhwWN=
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46.BuxpeBble Tokn. Toku Dyko.

47 .'HAYKTMBHOCTb KOHTYypa. CaMonHAyKuus.
48.B3anmHaga nHgykums. TpaHcdopmaTopbl.

49.3Heprusa MarHMTHOro nons.

50.3nexkTpomarHuTHas Teopusa Makceenna gns a/m nonsi.

KOMMNEKT 3K3SAMEHALMOHHbLIX BUNETOB
Ok3ameHauMoHHbIN ouneT Ne 1

Mo gucuunnuHe «dPusmnkar»
1. OnekTpuyeckoe none. 3akoH KynoHa.
2. KuHematumka MexaHU4eckoro AsvmxeHus. KoopanHaTHbIA, BEKTOPHbBIA METOAbl ONMUCaHUS ABUWKEHMS.
3. Tennosas mawwuHa pabotaet no uwmkny KapHo, Tepmwmyeckmin KI[ kotoporo 40%. Temnepatypa
TennonpuemHmka 0 rpagycoB no LUenbcuo. Hawtu Temnepatypy TennootgatuvMka u - paborty
N30TEPMMNYECKOIO CXaTus, ecnmn paboTa M30TEPMUYECKOTO paclumpeHns 8 k.

3Ok3ameHauMoHHbIN buneT Ne 2

Mo ancuunnuHe «dusmkay
1. Teopema Naycca eé npumeHeHue ons pacyérta nonemn.
2. PaBHOMepHOe aBuxeHne. PaBHoyckopeHHoe aBwkeHue. CBoboagHoe nageHne. Y paBHEHUS OBVKEHNS.
3. 3a Bpemsi 5c Tok B uenu mameHuncsa ot 20 go 5A, npu atom 3.[.C. caMOMHAYKUMW, BO3HUKLLAS BO
BKITHOMEHHOW B Lienb KaTyLlKe, oka3anacb paBHou 24B. KakoBa MHAYKTMBHOCTb KaTyLUKN?

OK3ameHaLnoHHbI 6uneT Ne 3

Mo ancuunnuHe «dPusmka»
1. Pabota cun nonga no nepemeLleHnto TO4e4YHOro 3apsaa.
2. KnHematuka oBMXKEHUSI NO OKPY>XHOCTH.
3. Jlamna, paccuntaHHas Ha HanpsbkeHue 127 B, notpebnsiet mowHoctb 50 BT. Kakoe gononHutenbHoe
COMPOTUBIMEHNE HY)XHO MPUCOEAMHUTD K Namne, YTobbl BKNIOYMTL €€ B CETb C HanpsbkeHnem 220 B?

JK3aMeHaunoHHbI buneT Ne 4

Mo gucuunnuHe «dursunkar»
1. OnHamuka. 3akoHbl AMHAMUKN.
2. Umpkynauusa Bektopa HanpskéHHocTu. [NoTeHuman. CeBaAsb HanpsXXéHHOCTU U noTeHumnana.
3. Mpu yBenuueHun paeneHus B 1,5 pasa obbem rasa ymeHblmncst Ha 30 mn. Hantn nepBoHayanbHbIN
o6bem?

Ok3ameHaunoHHbIn bunet Ne 5

Mo aucuunnuHe «duamka»
1. ONeKTPOeMKOCTb. QNEeKTPOeMKoCTb koHaeHcaTopa. CoeanHeHUs1 KOHAEHCATOPOB.
2. 3akoH coxpaHeHusa umnynbca. Macca, cuna, nmnyrsCe.
3. KoHbkobexel, ABMXKETCS CO CKOpOCTbl 12 M/C nMo oKpyxHocTu paguycom 50 m. OnpepenvTe nepuog,
4YaCcTOTY U LEeHTPOCTPEMUTENBHOE YCKOpPEeHUe KOHbKkobexLa.

OKk3aMeHaunoHHbI 6uneT Ne 6

Mo aucumnnuHe «Pusmka»
1. OHeprus anekTpuyeckoro noss.
2. MOMEHT cunbl, MOMeHT umnyrbca. OCHOBHOM 3aKOH ANHAMUKM BpaLLaTENTbHOrO ABMKEHUS.
3. Tennosasi mawwuHa ¢ KN4 40% 3a umkn paboTbl OTAAET XONOAUNbHUKY KONMYECTBO TENNOThI, paBHoe 60
Ibx. Kakoe konmMyecTBO TENSOThI 3a LMKIT MallnHa nony4YaeT oT Harpeeatensa?

OK3amMeHaLWoHHbIN 6unet Ne 7

Mo gucunnnuHe «dusnka»
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1. OnekTpuyeckmn Tok. Cuna m NNOTHOCTb ToKa.

2. MexaHuuyeckne cunbl. Cuna TpeHus. Cuna ynpyrocTu.

3. VpeanbHbii TENMOBOW ABMraTenb, OTAaB XONoAUnbHUKY 3,2 k[ TennoTkl npu 47°C, coepwun paboTy
800 [x. OnpepenuTte TemnepaTtypy HarpesaTens

Ok3ameHauMoHHbIN ouneT Ne 8

Mo gucuunnuue «dnsmnkar»
1. ConpoTuBrneHne NnpoBogHWKa 1 npoBogumocTe. CoeguHeHne NPOBOAHUKOB.
2. TaroteHue. 3akoHbl Kennepa. 3akoH BCEMUPHOIO TArOTEHNUS.
3. MNpn HanpsxkeHun U=120B B oanektpuyeckon namne 3a Bpemat=0,5mMnH wu3spacxogoBaHa
aHeprua W = 900 [Dx. OnpenenuTb cuny Toka B namne.

3Ok3ameHauMoHHbIN ouneT Ne 9

Mo ancuunnuHe «dusmkay
1. TlocToAHHBIN TOK. YCNoBMs cylecTBoBaHMs Toka. 3akoH Oma.
2. Cuna TskecTu n Bec. HeBecomocCTb.
3. PacctosHue d mexay AByms TodeyHbiMu 3apagamm Qi1=+8 HKn 1 Q2=-5,3 HKn paBHo 40 cm. Bbluncnutb
HanpshkeHHoCcTb E momsa B Touke, nexailen nocepeavHe Mexay 3apsgamu. Yemy paBHa HanpsKeHHOCTb,
ecnu BTopoW 3apsia OyaeT NonoXutensHbIM?

SAk3ameHaunoHHbI 6uneT Ne 10

Mo ancuunnuHe «dnsmka»
1. lMpasuna Kupxroda n ero npumeHeHus.
2. MexaHuyeckasi pabota. Pabota nepemeHHon cunbl. MOLLHOCTb.
3. HanpsbkeHue Ha 3axumax reHepatopa 36 B, a conpotuBneHue BHewHew uenu B 9 pa3 Gonblue
BHyTpeHHero conpotuneHus. Kakosa 9[C reHepaTopa?

Ok3ameHauunoHHbIn 6uneT Ne 11

Mo gucuunnuHe «dusnka»
1. OHeprus. 3aKOH COXpaHEHUS1 SHEPTUN.
2. PaboTa 1 MOLWHOCTb anekTpuyeckoro Toka. K.
3. OnpegennTtb HanpshkeHHOCTb E anekTpuyeckoro nonsi, cosgaBsaemMoro TodeyvHbiM 3apsaom Q=10 HKn Ha
paccTosiHum r=10 cm OT Hero. [JanekTpmk — macro.

Ok3ameHaumoHHbIN ouneT Ne 12

Mo ancumnnuHe «dunsmnka»
1. KnHematmyeckasa n noteHuunanbHas sHeprus. 3akoH COXpaHEeHUs MEXaHNYECKON SHEePruun.
2. 3akoH [xoyng- JleHua.
3. lMog pewcTBueM nocTosiHHOM cunbl F BaroHeTka npowna nyTb s=5 M 1 npuobpena ckopocTb v=2 M/c.
Onpegenutb paboTty A cunbl, ecnu macca m BaroHeTkn paBHa 400 kr u koadpumumeHT TpeHus f=0,01.

OKk3ameHaLnoHHbIN 6uneT Ne 13

Mo ancuunnuHe «dPusmka»
1. OnemeHTbl CTO. lNpeobpasoBanue MNanunes. MexaHU4eCcKWiA NPUHLIMM OTHOCUTENbHOCTH.
2. OneKTpMYEeCKUn TOK B pasnnyHbix cpedax. 3akoHbl Papagesa onsa anekrponusa.
3. Hangute cpegHiol CKOPOCTb [ABWXEHMSI aBTOMOOWUINS, €Ccriv M3BECTHO, YTO Y4 4acTb BPEMEHU OH
OBuWrarncs co cKopocTtblo 16Mm/c, a Bce ocTanbHOE BpeMsi — CO CKOPOCTbIO 8M/C.

Ok3amMeHauMoHHbIN ouneT Ne 14

Mo ancumnnuHe «Pusmnka»
1. MarHuTHOe none. XapakTepuCcTMKu MarHMTHOro nonsi.
2. lNpeobpaszoBaHue JlopeHua 1 cneacTsme U3 HUX.
3. 1Ba anemeHTa coeguHeHbl napannenbHo. [lepBbii anemeHT umeer 3OC 2 B un BHYTpeHHee
conpoTtuBneHne 0;6 Om. Btopon numeet 3C 1,5 B n BHyTpeHHee conpoTtuBnerHne 0,4 Om. Onpegenute
HanpsXeHne Ha 3axnmax bartapew.
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SAKk3amMeHaunoHHbI buneT Ne 15

Mo aucumnnuue «dPusnka»
1. TepmoanHamMmyeckui U M-K MeToabl U3ydeHms makpoTten. igeanbHbIn ras.
2. BsaumogencTtBume TokoB. 3akoH Amnepa.

3. [OBwkeHne Tena BOoONnb ocu X onucbiBaeTcs ypaBHeHWeM: x=3 + 2t + t° (m). YUemy paBHa cpegHsis
CKOPOCTb €ro 3a BTOPYH CeKyHay?

AKk3amMeHaunoHHbIN buneT Ne 16

Mo ancuunnuHe «dPmsmka»
1. 3akoH Buo-CaBapa-Jlannaca vn ero npumeHeHne K pac4€Ty Nomnen: Nons KpyroBoro Toka, NpsiMoro Toka.
2.  OcCHOBHOE ypaBHEHME MOMEKYNSIPHO — KMHEeTUYeckon Teopun. CpeaHasa SHeprus Monekynbl.
3.  XKenesHoOopOXHbI BaroH maccon 35 TOHH NOAbe3XaeT K HEMOABWXHO CTOSLEMY Ha TOM e MyTu
BaroHy maccom 28TOHH W aBTOMaTMYecKM cuennsetca ¢ HuM. [locne cuenku BaroHbl ABMXYTCHA
npsaAMonMHenHo co ckopocTb 0,5 m/c. Kakoa 6binia ckopocTb BaroHa maccol 35 TOHH 4o cuenku?

OK3aMeHaunoHHbIN buneT Ne 17

Mo gucuunnuHe «dPursnkar»
1. MarHuTHOe none aswxyulerocs 3apsga. Cuna JlopeHua.
2. BHYTpeHHsIA aHeprusa ngeanbHoro rasa. Tennota, pabora.
3. B HanpaBneHun, nepneHanKynsapHOM JIMHUAM MHAYKUUW, BNETAET B MarHWTHOE nore anbga-yactuua co
ckopocTbio 3,2 +10°wm/c. HainamTte uHagykumio nonsi, ecnv anbda-4actuua onucana B MoJSie OKPYKHOCTb
paguycom 6,64 +102m. (Macca anbga-yactuubl 6,64 <1027 kr, ee 3apsg 3,2 +10-19Kn.)

OK3amMmeHaLUWoHHbIN 6uneT Ne 18

Mo ancuunnuHe «dusmka»
1. MarHuTHOe none coneHounga v Topomaa.
2. Paborta rasa npv nameHeHuu ero obbema.
3. O[IC bGaTapeikn kapMaHHoOro doHapuka paBHa 3,7 B, BHyTpeHHee conpoTuBneHue 1,5 Om. BaTtapenka
3aMKHyTa Ha conpoTtuerieHne 11,7 OM. KakoBo HanpshkeHne Ha 3axumax datapenkmn?

OK3amMeHaLWoHHbIN 6uneT Ne 19

Mo aucumnnuue «dPusnka»
1. MarHuTHbI/ noToK. PaboTa MmarHMTHOro nonsi.
2. TennoemkocTb. YaenbHasi TennoemkocTs. MonsapHasa TennoeMKoCTb.
3. OnpepenuTte, Ha Kakoe HanpshKeHUe paccynTaH SNEKTPOKUNATUNBHUK, KOTOpbIN 3a 5 MuH HarpesaeT 0,2
Kr Bogpl oT 14°C OO KUMEHUS, MpU YCNOBUM, YTO MO ero obMoTKe npoTekaeT Tok 2 A. oTepamn sHeprmm
npeHedpeuyb.

OK3aMeHaUnoHHbIN buneT Ne 20

Mo ancumnnuHe «dPusmnka»
1. ABneHne sSnNeKTpOMarHMTHOM MWHAYKUMKM. MarHuTHble cBowWcTBa BewecTBa. Llmpkynauus BekTtopa
MarHUTHOW MHOYKLMW.
2. lepBoe Ha4Yano TepMoaANHaMUKA U ero NpUMeHeHe B n3orpoLeccam.
3. CKkombKO Xpoma pacxopyeTcs Mpu XpoMMpoBaHWWM Barna B TedyeHue 20 mMuH, ecnm cuna Toka 150A,
3MEKTPOXMMUYECKUIA akBUBaneHT xpoma k=0,18-10- kr/Kn?

AKk3aMeHaunoHHbIN buneT Ne 21

Mo gucuunnuHe «dursmnkar»
1. BuxpeBble TOkU. Toku Pyko.
2. ObpaTtumbie 1 He obpaTumble npoueccsl. Limkn KapHo.

3. OnekTpuyeckoe none co3gaHo ABYMS OAMHAKOBbIMU NapannenbHbIMUM nnacTuHamu nnowanbio 150 cM?
Kaxgas. [MnacTvHbl pacrnonoXxeHbl Ha MaroMm (MO CPaBHEHUIO C JIMHEWHbIMW pas3MepaMy MNnacTuH)
paccTtosHuM Opyr oT Apyra. Ha ogHom u3 nnacTtuH paBHOMEpHO pacnpefeneH 3apsg §1= -50HKn, Ha
apyron 3apsg q-=+150 HKn. Onpegenunte HanpsXXeHHOCTb E anekTpuyeckoro nons Mexay nnactmHamu.
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AK3aMeHaunoHHbIN buneT Ne 22

Mo ancuunnuHe «dPmsmkay
1. MHAYKTMBHOCTb KOHTYypa. CaMoMHAYKUKS.
2. Btopoe Havano TepmoguMHamMmkn. OHTponusi, €€ CcTaTU4ecKoe TONMKOBaHME W CBSA3b C
TepMoaMHaMNYECKON.
3. B katywke, MHOYKTMBHOCTb KoTopou paBHa 0,4 H, Bo3Hukna OOC camouHgykuuu, paBHaa 20 B.
Paccuutante nsmeHeHue cunbl Toka U 3HEPrMM MarHMTHOrO NONs KaTyLLUKKW, ecriv 3To npousowwno 3a 0,2 ¢

OK3aMeHaunoHHbIN buneT Ne 23

Mo gucumnnuHe «dursnkar
1. B3aumHas nHaykums. TpaHcdopmaTopsl.
2. PeanbHble rasbl. YpaBHeHne Ban-gep-Baanbca.
3. Kakasi cuna gencTByeT Ha 3MEKTPOH, NETAWMA B OQHOPOAHOM MarHUTHOM nofe ¢ uHaykumen 102Tn
nepneHanKynsapHO NUHUSIM MarHUTHOWM MHAYKLMKU CO CKOpOCTbio 3¢10° m/c?

OK3amMeHaLUVoHHbIN buneT Ne 24

Mo aucuunnuHe «Pmsmka»
1. 3Heprusa marHMTHOro nons.
2. CsowicTBa xuakocTten. [loBepxHOCTHOe HaTshkeHne. CMadnTBaHue.
3. lMpoBogHUK ¢ curnoi Toka 5 A nomelleH B oAHOPOAHOE MarHWTHOE norfe ¢ uHaykumen 1+10-2Tn. Yron
MeXay HanpaereHusMun Toka 1 nons 60°. Onpegenute akTMBHYIO ANVHY NPOBOAHMKA, €CIW Mone AencTByeT
Ha Hero cunon 2+102H.

OK3amMeHaLUUVoHHbIN buneT Ne 25
Mo ancumnnnuHe «dusunka»

1. OnekTpomarHuTtHasa Teopus Makceenna ans a/m nons.

2. OnekTpocTtaTuka. OnemMeHTapHbIN 3apsA. 3akoH CoXpaHeHus 3apsaa.

3. C kakon MUHMManbHoOW cunon F, HanpaBneHHON rOPU3OHTANBHO, HYXKHO NpWXaTb NAOCKUA BPYCOK Macchbl
M=5 Kr K CTEHE, YTOObI OH HEe COCKONb3HYN BHM3? KoadhduumeHT TpeHns mexay 6pyckom n cteHon k=0,1.

LWKANA U KPUTEPUUN OLUIEHUBAHUA
OTBETOB Ha BONPOCHLI NPOMEXYTOYHOIro KOHTponA

Pe3ynbTaTthbl 3k3aMeHa ONpeaenstoT OLEeHKaMM «OTIIMYHOY», «XOPOLLIOY», «YA0BNETBOPUTESBHOY,
«HEYL,OBNETBOPUTENBHOY» N 0OBSBNSIOT B AEHb 9K3aMeHa.

OueHKy «OTNNYHO» BbICTaBNSAT obyyatoLemMycs, rnyboko u NpOYHO OCBOMBLLEMY TEOPETUYECKNI 1
npakTU4eckMin Mmatepuan gucumnnuHbl. OTBET AOMKEH BbITb NOMMYHBLIM, rpamMoTHbIM. OByyatoLLemycs
Heobx0AMMO MoKasaTb 3HAHWE He TONbKO OCHOBHOIO, HO U AOMONHUTENBHOro MaTtepuana, ébicTpo
OpUEHTUPOBATLCS, OTBEYas Ha AOMONHUTENbHbIE Bonpockl. Obydarowmica JomkeH cBoboaHO cnpaensaTbes
C NOCTaBMIEHHbIMU 3a4a4YamMu, NPaBUNbHO OOOCHOBLIBATb NPUHATLIE PELLEHNS.

OueHKy «xopoLLOo» 3acnyxuBaeT obydatoniics, TBepAo 3HAKLWMIA NPOrpaMMHbIN MaTtepuan
OVCLUMNINHBI, TPaMOTHO M MO CYLLECTBY uanararoLwimi ero. He cnegyet gonyckartb CyLLECTBEHHbIX
HETOYHOCTEW NPU OTBETaX Ha BOMPOCHI, HEOOXOAUMO MPaBUITbHO NPUMEHSATL TEOPETUYECKME MONOXEHNS
Npuv peLleHnmn NpakTUYeCKMX 3agaY, BNaaeTb ONpeaeneHHbIMU HaBblkaMy Y MPUEMaMM UX BbINOSTHEHUS.

OueHKy «yooBneTBOpuTENbHOY NnonydaeT obyyaroLwmincs, KOTOpPbIN MMEET 3HaHUSA TONbKO OCHOBHOTO
mMaTepuana, Ho He yCBOWUIN ero getanu, UCNbITbiIBaeT 3aTpygHEHUS NPpU peLleHnn NpakTuyeckux 3agad. B
OTBETax Ha NoCTaBfeHHblE BOMPOCH! 0OyYaloLWMMCS ONYLEHbl HETOYHOCTUW, AaHbl HEAOCTAaTOYHO
npaBubHble POPMYNMPOBKU, HapyLLeHa NOCNeaoBaTenbHOCTb B U3NOXEHUW NPOrpaMmmMHOro MaTepuana.

OueHka «HeyooBNeTBOPUTENBHOY» FOBOPUT O TOM, YTO 0By4aroLWMICA He 3HAET 3HAYNTENbHOM HYacTu
mMaTtepuana no AUCUMMIMHe, AONYyCKaeT CyLeCTBEHHbIE OWNOKM B OTBETAX, HE MOXET peLunTb
npakTudeckme 3agadv Unm pellaeT ux ¢ 3aTpyaHEHUAMN.

4. OLUEHOYHbIE CPEACTBA
cchopMUpoBaHHOCTU KOMNETEHLUUN
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41.

ornK - 1

CnocobeH pelatb 3adaunM npodeccuoHanbHOW OeATeNbHOCTU MNPUMEHAS MeToabl
MOJEenupoBaHUs, MaTemMaTU4YecKoro aHanmaa, eCTeCTBeHHOHay4Hble U OBLLeMH)XEeHEpPHbIe 3HaHUS

3apaHus Ha ypoBHe «3HaTb U

3agaHusa Ha ypoBHe «YMeTb

3afaHus Ha ypoBHe
«BnapeTb HaBbIkaMu (UMeTb

NnoOHUMaTb»* Aenartb (OencTBOBaTh)»
HaBbIKN)»
1. Ounarpamma umknuyeckoro | 1. KnHematundeckui 3akoH | 1. Touka M aBmxeTcsa no
npouecca uageanbHOro O04HOATOMHOrO | BpalaTenbHOro ABWXKEHUS Tena | cnupanuy ¢ NOCTOSIHHOM No
rasa npegcTaBrieHa Ha pUCYHKe. | 3aaH ypaBHeHuem @=t2. YrrnoBas | BenM4MHe CKOpPOCTbIO B
PaboTta LUMKITMYECKOro  MpoLecca | CKOPOCTb TeNna B KOHUE TPETbew | HanpaBfeHWMU, yka3daHHOM
paBHa CEeKyHObl paBHa.... ctpenkon. MNpu aTom BENMYUHA

2. ABCOMTHO YepHOe TENO 1 cepoe

TENno MMET OANHAKOBYHO

TemnepaTtypy. Npu atom
WHTEHCUBHOCTb M3Ny4YeHUS. ..

1. oguHakoBas y oboux Ten

2. bonbLlue y ceporo Tena

3. bomnblie y abComTHO 4epHOoro

Tena

4. onpepensertcs

NMOBEPXHOCTM Tena

nnowagbto

3. EctectBeHHbIN cBET npoxoguT
yepe3 CTEeKMsHHYK  NMAacTUHKY W
yacTuyHo nonsapusyetcd. Ecnm  Ha
nyTM cBeTa MNOCTaBUTb e€ele OfHYy
TaKyl0 JXe MNnacTuUHKY, TO CTeNeHb
nonspusaumm ceeTa ....

1. yBenuuntcsa

2. He U3MeHuTCs

3. yMeHbLumMTCA

4. [Ina obpaTmMmMoro npotecca B
Hens3onnpoBaHHOM
TepMoaHaMu4eckon cncteme
HepaBeHcTBO Knaysuycca nmeet
BUA...

1. TdS=dU+6A

2. TdS<dU+dA

3. TdS>dU+dA

5. Cuna B3auMOOencTBMA  ABYX
oTpuUaTenbHbIX TOYEYHbIX 3apsdoB,
HaxoOsLWMXCA Ha paccTosHun R gpyr
OT apyra, paBHa F. PaccTtosiHue mexay
yacTuuamu yBenMuuIM B [OBa pasa.
Ytobbl cuna B3aumopenctsua F  He
n3mMeHunachb, Hago...

1) Kaxpgbll 3apsg YBENMUUTb MO
mogynto B 1,41 pas

2) Kaxgbli 3apsg YMEHbLUMTb Mo
Moyt B 2 pasa

1) 2 paglc.

2) 4 paglc.

3) 6 paglc.

4) 3 paglc.

2. Ha Teno B nHepumanbHOM cu-
CcTeMe oTcuyeTa JeNCTBYIOT ABe
cunbl. Kakon 13 BekTopos, n3o6-
paKEHHbIX HA MPaBOM PUCYHKE,
npaBuUITbHO yKa3bliBaeT Hanpaere-
HWe YCKOPEHUs Terna B 3TON Cu-
cTeme oTcyeTta?

HOPMaIbHOrO YCKOPEHWS ...

M

—_—

- paBHa Hyro
- yMeHbLUaeTcA
- He U3MeHseTcs

- yBenm4dmBaeTca

'
[ |

i
E
r2:Teno, OpoLlleHHoe nop,
LYFAIOM K TOPU3OHTY, ABMXETCS
M0 KPMBOMNMHEWHOW TpaekTo-

T T L e | T i N i | e e e

] 1 1 1 1 ] 1 1 ] 1 1 1 1

] 1 |___| _l ] __l |____|__ 1 1 ___l__ |_

PRl

B RRIRELE

] 1 1 1 ] 1 1 ] [l [l

o I \
——— - .
il B - L S —————

AR
AWN

‘pun. Ecnn conpoTtnenexmne
‘BO3ayxa npeHebpexumo
Marno, u B Touke A aTon Tpa-
€KTOpUM BEKTOP CKOPOCTU
Tena MMeeT HanpasrfeHue no
cTpenke 1 Ha pUCYHKe, TO
KaKOW CTpEerikon ykasaHo Ha-
npaBfieHne BEKTOPA ero yCKo-
peHuna?

1)1
2)2
3)3
4) 4
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3) kaxabln 3apsn yBenuuntb Mo
Moaymnto B 2 pasa

4) opuvH u3 3apsaoB yBENUYUTB MO
Moaynto B 2 pasa

5) opuH u3 3apsgoB YMEHbLUWTb
no Moaynto B 2 pasa

6. AGCOMTHO YepHOoe Teno U cepoe
Teno umetoT OANHAaKOBYIO
Temnepartypy. Mpwn 3TOM
WHTEHCUBHOCTb U3MNYyYeHUsI. ..

1. oguHakoBas y oboux Ten

2. 6onbLue y ceporo Tena

3. bonbwe y abCoOMOTHO YepHOoro
Tena

4. onpepgensieTcs nnowagpto
NMOBEPXHOCTM Tena

B anekTpoHHOM nopTdonuo obyyatulerocs pasmeliaerca™™
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NIUCT PACCMOTPEHUA U OLOBPEHUA
(OoHAa OLEHOYUHbIX CpeAcTB yuebHou aucuunnuHbl 51.0.08 ®usuka
B cocTaBe OMNOIM 21.03.02 3emneycTPOUCTBO U KaaacTpbl

1. PaccmoTpeHa u oaobpeHa:

a) Ha sacepaHnun o6ecneuvBsaroLlei NnpenoaaBaqme kageapbl ryMaHuTapHbIX, COLManbHO-3KOHOMUYECKMX 1

¢pyHAAMEHTaNbHbIX AUCUUNIUH 2

npotokon Ne 10 ot 02.06.2021 r. %
3aB. kaheapon, KaHA.UCT.HayK, AOLEHT é)kﬁ Z E.B. Cokonosa

6) Ha 3acepaHuu metoauyeckoro coeeta Tapckoro dunvana,;

npoTokon Ne 10 or 08.06.2021 r.. 0 ﬂ/é}v//
npeﬂCEﬂ.aTenb METOAMNYECKOro CoeeTa, KaH4. 3KOH. HaykK, AOLEHT. £ EBI‘OAMHa

2. PaccmoTpeHue u onob6peHue npeactaBuTensiMm npodeccuoHanbHon ccepbl nNo npodunto
onon:

MBY «OTtaen apxutekTypbl n Gnaroyctpoicrea

Tapckoro ropoAcKkoro nocenexHus», // o V / )

Owmckas obnacTs, r. Tapa, pykoBoauTtens ~ " A.C. Pomauko

P

MU3MEHEHWA U OONOJNTHEHUA
K ¢poHAY OLEeHOYHbIX cpeacTB yye6Hon aucuunnuHbl 561.0.08 ®dusuka
B coctaBe OlNOI 21.03.02 3emneycTponCcTBO U KagacTpbl

BenpomocTb nameHeHUM

OTtmeTka
Cpok, 006 yTBepxxaeHuu/ cornacosaHum
C KOTOPOro Homep 1 ocHOBHOEe coaepxaHune N3MEeHeHN
BBOAMTCS N3MEHEHNst /UNU OONONHEeHUs pykoBoauTtens OMOT
MHULMaTop
N3MeHeHne unm
N3MEeHeHns!

npegcegatens MKH

93




WU3MEHEHMWA U AONONHEHUA
k pabouei nporpamme aucumnnunel 51.0.08 ®uaunka

B8 cocraee OMOM 21.03.02 3emneycTpoORCTBO W KapacTpsl

BeaoMoCTh HIMEHEHHA

Npunoxenwne 10

n/n

Bua oGHoBneRni

Copepxanne nameHennit, snocumex 8 ONON

O6ocHosanue
naMeneHu

O6Hosnexne Ha
202212023
y4ebruiih roa

AxTyanusayus cnucka nuteparypel (Mpunoxexure 1)

ExeroaHoe
oBHOBNEHNe

AxTyanusayws npoeccMoransHbix 633 ganHsix ¥
WHPOPMBUMOHKHO-CNpaBouHex cucTem (Mpunoxenus 2, 5)

ExerogHoe
obHoBnexne

WNamenenune n. 7.2 UHDOpMaUNOHHLIe TEXHONOTUM,
MCNONb3YEMbIE NPKU OCYWECTBNEHMM 0BPa30BaTENLHOrO
NPOYECca No ANCUWNNKHE.
N.7.2 MINOXNTL B CNeaylowen peaakumu:
MNpumenenue cpeacts MKT B npouecce peanuaaumu
AACUANNKHBI
- MCNons3oBaxue wHTepHeT-Opay3epos ANR NPOCMOTPA,
noncka, MUNLTPELNK, OPraHN3EUNK, XPEHEHNRA, WIBNEYEHNR
¥ @HENWU3a JanHblx, MHEOPMALMKM U UWDPOBOTO KOHTEHTE,
venonb3osanne oBnauHeix CEPBNCOB ANA NPOCMOTPE,
NOWCKA, PUNLTPALUKN, OPraHU3aUNN, XDAHEHUR, HIBNEYEHHS
W 3HaNW3a A3HHLIX, MHDOPMaUUK U UNDPOBOrO KOHTEHTa
(Google auck u T 4.);
- Mcnonb3osaHueoducHeixnpunoxexnit Microsoft Office
(MS Excel, MS Word, MS Power Point uap.) u Open Office;
~ MOATOTOBKE OTYETOS B UWPPOBOM UNK ByMaxHOM
dopmaTe, B TOM 4UCNEe NOATOTOBKE npe3exTauwin (MS
Word, MS PowerPoint);
—~ WCnonbacsanwe digital-uHCTPYMEHTOS N0 (POPMUPOBAHMIO
anexTpoHKoro oSpalosarensHoro kouTenta 8 IMOC
yHusepcutera (hitps://do.omgau.ru/ ), npoBepke SHaHWi,
ofwenus, coBmecTHOR (komarnaHoRh) paboTel 1
CamMONOAroTOBKN CTYAEHTOB, COXPAHEHNIO LNGPOBbLIX
Cneaos pesynstaros oSyueHus u np.
NHGDOPMALMOHHBIE TEXHONOTUM, MCNONLIYEMBIe NPK
oCywecTaneny obpasosarensHoro npoyecca no
AUCUMNnnHE 1 ceegenni 08 MHMOPMAELINOHHO-
TEXHONOrMYECKOR 1 KOMNbIOTEPHOK Base, Heobxoaumon aAns
NPENOAABAHNA N MIYYEHUR ANCUWNNNHDI, NPEACTaBNEHb| B
Mpunoxerun 5. [lasxoe npunoxenwe 8 oba3artensHom
NOPRAKE SKTYANUIUPYETCA HA Ha4ano Kaxaoro ywebuoro

DopMuposanme
COAepXaTENLHON
4acTi Nporpammbi
C NpUMEHEHHEM
uMcpoBbIX
WHCTPYMEHTOS

Beaywwi npenogasarens

/ N1.N. Cnosyosa/

/'?z/

PaGouas npor P

p pena, obcyxaeHa v opolpena wa 3acenawuu xadenpbl «ryMaHnTapHsIx,

ANCUMNINHY

3as.

xaeapoi IYMaHUTAPHLIX,
_@L_IE.B Coxanosa/

coumansHo IKOHOMUYECKNX "

¥ (DYHASMENTaNBHBIX AMCUNNNMKHS, npoTokon Ne 7 oT «17» mapra 2022 r.

DYHASMEHTENbHBIX

Onobpena meroanuecxum cosetom Tapckoro dunuana OME0Y BO Omcxui MAY, npotoxkon Ne 9A ot «29»
anpens 2022 r

MNpeacesarens meToguMuecxoro cosera

Tapcxoro wmnuana ®TBOY BO Omexuia MAY

& s

JE.B. KOawwa/

36
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Mpunoxenwne 10
U3MEHEHUA U AONONHEHUA
x paboyei nporpamme aucuunnuubl 51.0.08 ®uamnka
B cocrase OMONM 21.03.02 3emneycTPORCTBO M KaaacTpPbi

BeaoMocTs mameHeHun
Ne O6ocHosanne
R Bug obHosneHni Copepxaxue namexexnin, sHocumsix 8 ONOM NSO
AXTyanusauus cnucka nureparypsl (Mpunoxexue 1) ExerogHoe
obHoanenne
AXTYanusauua NpogeccuoHanbHbix 633 QaHHbIx W ExerogHoe

OBnosnenne Ha |MHPOPMEUKMOHHO-CNpaBoYHbiX cucTem (MpunoxeHns 2, 5)  |oBHosnexne
1 2023/2024
yuebHbi rog

Begywuit npenogasarens ﬁcll’/ ~ /N.N. Cnosuosa/

Pabouan nporpamma nepecmoTpena, obcywaena u opobpena Ha sacenanun xadeapsl KTYMEHUTAPHBIX,
COUMANBHO IKOHOMNNECKUX W hyHaaMEHTaNBHLIX Aucumnivde, npoTokon Ne 8 ot «05» anpenn 2023 r.

3as. ATYMBHUTEPHLIX, 0 n oy Ancuy
é 0, ’ /E B. Coxonoea/

Onobpena meToguueckum cosetom Tapckoro dunuana OMEOY BO Omckwit [AY, npotokon Ne 7 or «11»
anpenn 2023 r,

Mpeacenarents METORULECKOrO coBeTa

Tapcxoro dmnwana SIEOY BO Omciui FAY & M /E.B. 10awwal
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MpunoxeHue 10
WU3MEHEHUA U ONONHEHUA
K paboyen nporpamme ancunnnuibl 651.0.08 ®usuka

B coctaBe OlNOM 21.03.02 3emneycTpoUCTBO U KaaacTpbl

BenomMocTb uaMeHeHun

Ne % " O6ocHosanue
s Bua obHoBneHuit CopepxaHue nsmeHeHuit, BHocumbix 8 OMNOI it e
AKTyanusaums cnucka nutepatypsl (MpunoxeHve 1) ExerogHoe
obHoBnEeHne
AKTyanusauus npodeccmoHanbHbix 6a3 AaHHbIX ExerogHoe
(MpunoxeHwns 2) obHoBneHne

O6HoBNeHwe Ha | AKTYanu3aLuus LndpoBbiX TEXHOMNOMNA, UCnonb3yeMbix Npu  |MeToanyeckue

1 2024/2025 ocyLecTBneHnn obpasoBaTensHoro npouecca (Mpunoxexne |pekomeHaauuy no
y4eOHbIin rog 5) oBHoBneHuo
cofepxaHus

oBpaszoBaTenbHbIX
nporpamMm B 3noxy
LmncpoBoii
TpaHcgopmauuu,
yTBEPXKAEHbI
NpuKasom pekTopa
Ne 1061-oT

| 26.09.2023 1.

A,
v
Beaywmn npenogaeartens (M// / N.N. Cnosuosa/

Paboyas nporpamma nepecmoTpeHa,” obcyxaeHa un opobpeHa Ha 3aceaaHun  kadeapel
«TyMaHWUTapHbIX, COLMaNbHO 3KOHOMWUYECKUX U (DyHAAMEHTanbHbIX ANCLUMNAUH», npoTokon Ne 7 oT «12»
mapTa 2024 r.

3aB.. Katbep,poﬂ «TyMaHUTapHbIX, counanbHO SKOHOMUYECKUX 1 beH,D,aMeHTaﬂbelX AnCUnniInH»
i)y JE.B. Cokonosal

Opobpera meToamyeckum coBeTom Tapckoro cpunuana SPreQy BO Omckuin FAY, npotokon Ne 7 oT
«21» mapTa 2024 r.

MNpeacenaTenb METOAMYECKOrO CoBETa

Tapckoro dounuana ®reQY BO Omckuit TAY C/gﬁaﬁ‘"‘/ /E.B. OaunHa/
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NPUNOXEHWE 10

U3MEHEHWA 1 OOMOJIHEHUSA
K paboyei nporpamMme ancuunnuntbl 651.0.08 dusuka

B8 coctage OO 21.03.02 3eMneycTPONCTBO i KaAacTpbl s
BeoomMocTs U3MeHeHum
Ne . o ObocHoBanue
Al Bng obHoBneHun CoaepxaHne n3meHexuit, BHocumbix 8 OMNOTM e
1 ObHosnenne Ha |AkTyanusauus cnucka nutepatyps! (Mpunoxenue 1) ExxeropHoe
25/26 y4ebHbii rog . e S (06HOBNEHNE

Bepywuin npenogasarens M /.M. Cnosuosal

7
PaBouvas nporpamma nepecmoTpeHa, obcyx/aeHa v 0RoGpeHa Ha 3acegaHny kadeapsl, npotokon Ne7
oT «19» 03.2025 r.

[oueHT kadeapbl arpOHOMWUN U arpONHXEHEPUN W /IM.A. BeryHos/

Opnobpera meToguyeckum coseTom Tapckoro dunnana ®FEO0Y BO Omckuin FTAY, npotokon Ne7 oT
«08» 04.2025 .

Mpencenatens meToAMYeCKoro coseta M/
Tapckoro ounnuana PreOyY BO Omckuin FAY OP% /E.B. KOguHa/

97




NPUNOXEHWE 10
WU3MEHEHUA U AONONHEHUA
K paboueit nporpamme gucuunnuibl 51.0.08 ®usuka
B cocTtaBe OINOI 21.03.02 3emneycTpoCTBO U KagacTpbl

BenomMocTb M3MeHeHUi

Ne ” . OCHOBaHue
Bup obHoBREHW CopepxaHve nameHeHuit, BHocumblx B OMOTI 6 b
n/n U3MEeHeHNN
AkTyanusaums cnucka nutepatypbl (Mpunoxenne 1) ExxerogHoe
o6HoBMEHNE
AkTyanusaum MOHanbHbIX HHbIX ExxerogH
T R yanusaums npogeccuo 6a3 ga erogHoe
1 5 (MpunoxeHue 2) obHoBneHne
26/27 y4ebHbli rog, =
AKTyanusaumsa umdpoBbIX TEXHOMOTMIA, ucnonb3yemblx npu  |ExerogHoe
ocyLecTBneHnn obpasosaTensHoro npouecca ([Mpunoxerne |obHoBneHne
)
~
: A/
Bepywuin npenogasarens ALY /N.MN. Cnosuosa/

Pabouyas nporpamma nepecMoTpeHa, obcyxaeHa 1 ofobpeHa Ha 3acefanum kadeapbl, npotokon Ne7

oT «18» 03.2026 r. Z
3aB. Kachepoit arpOHOMUN U arponHXXEHEPUU § W% /M.A. BeryHos/

OpnobpeHa meTognyeckum coseTom Tapckoro dounuana ®re0Y BO Omckuit FTAY, npoTokon Ne7 ot
«07» 04.2026 r.

Mpeacenatens METOAMYECKOrO COBETA

Tapckoro ounmana ®re0Y BO Omckuit FAY /A.H. AuyHos/

/
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NPUNOXEHMUE 1

NMEPEYEHb
nutepaTypbl, peKOMeHayeMoW
AN M3yvYeHust QUCLUMUNNUHbI

ABTOp, HanMmeHoBaHue, BbIXOAHbIE AaHHbIE

HocTtyn

1

OcHoBHas y4ebHas nutepaTypa:

HemugyeHko B. N. ®usumka : yuebHuk / B.N. Nemuayerko, N.B. lemmayeHko. — 6-
€ n3a., nepepab. n gon. — Mocksa : UHOPA-M, 2023. — 581 c. - ISBN 978-5-
16-010079-1. - TekcT : anekTpoHHbIN. - URL:
https://znanium.com/catalog/product/1913243 — Pexxum gocTyna: onsi aBTopua.
nonb3oBaTenemn

http://znanium.com/

Menues, A. 1. dusuka / A. [1. ienunes. — 4-e n3pg., ctep. — CaHkT-lNeTepOypr :
JlaHb, 2024. — 676 ¢c. — ISBN 978-5-507-48769-1. — TeKCT : aNeKTPOHHbIA. —
URL: https://e.lanbook.com/book/362933 — Pexum gocTyna: ans aBTopus.
nonb3oBatenen. — C. 1.).

http://e.lanbook.com/

JloryHoBa 3. B. lNpakTukym no gusuke : yuebHoe nocobue / 3. B. JloryHoBa. —
Owmck : Omckun FT'AY, 2020. — 87 c. — ISBN 978-5-89764-833-7. — TekcT :
anekTpoHHbIn. — URL: https://e.lanbook.com/book/136149 — Pexum goctyna:
AN aBTOpU3. Nosfb3oBaTtenem

http://e.lanbook.com/

Maenos C. B. O6was dusmka: cbopHuk 3agay : yuebHoe nocobue / C.B. MNasnos,
J1.A. CkuneTtposa ; nog pea. C.B. Nasnosa. — Mocksa : UHOPA-M, 2023. — 319
c. — ISBN 978-5-16-013262-4. - TekcT : aneKkTpoHHbIn. - URL:
https://znanium.com/catalog/product/2126629 — Pexum goctyna: ang aBsTopms.
nonb3oBartenem

http://znanium.com/

XaBpyHsik B. I'. Kypc dpumsumkm : yuebHoe nocobume / B.I'. XaBpyHsik. — Mocksa :
NH®PA-M, 2021. — 400 c. — ISBN 978-5-16-006395-9. - TeKkCT : 3NEKTPOHHbIW. -
URL: https://znanium.com/catalog/product/1149108 — Pexum goctyna: ans
aBToOpKM3. Nonb3oBaTenen

http://znanium.com/

XaBpyHsik B. . ®usuka. JlTabopaTopHbIi NpakTukyMm : ydebHoe nocobue / B. T.
XaBpyHsik. — Mocksa : UHOPA-M, 2019. — 142 c. — ISBN 978-5-16-006428-4. -
TekcT : anekTpoHHbIN. - URL: https://znanium.com/catalog/product/1010095 —
Pexvm goctyna: ons aBTopus. nonb3oBartenemn

http://znanium.com/

Kypc dmsukn: yuebHoe nocobue/ P. . pabosckuii. - 12-e n3g. — CaHkT-
MeTepbypr.: NlaHb, 2012. — 607 c. - ISBN 978-5-8114-0466-7 - TekcT :
HEenocCpeaCTBEHHbIN.

Bbubnnoteka Tapckoro
dunuana ¢reoy BO
Owmckun T'AY

)KypHan €CTeCTBEHHOHay4HbIX nccrnegoBaHUn: ceTeBoON Haquan XypHan —

Mocksa. — ISSN 2500-0489- TekcT : anekTpoHHbIn. - URL: https://znanium.com

http://znanium.com/

99


http://znanium.com/
https://e.lanbook.com/book/362933
http://e.lanbook.com/
https://e.lanbook.com/book/136149
http://e.lanbook.com/
https://znanium.com/catalog/product/2126629
http://znanium.com/
https://znanium.com/catalog/product/1149108
http://znanium.com/
https://znanium.com/catalog/product/1010095
http://znanium.com/
https://znanium.com/catalog/product/1455881
http://znanium.com/

	5.1.2.4 Типовые контрольные задания
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	Индивидуальные задания
	1вариант
	5 вариант
	Задача 4. С какой силой взаимодействовали бы две капли воды на расстоянии 1 км, если бы удалось передать одной из капель 1% всех электронов, содержащихся в другой капле массой 0,03 г?
	3 вариант
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	Задача  2. Электроемкость конденсатора переменной емкости в контуре радиоприемника может изменяться от 50 до 450 пФ. Индуктивность катушки остается при этом неизменной и равной 0,6 мГн. На каких длинах волн работает радиоприемник?
	Задача  4. Через сколько времени распадется 40% радиоактивного вещества, период полураспада которого 12ч.
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