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1. OCHOBAHUSA ANA BBEAEHUA YYEBHOW OUCLUUMNNUHBI, EE CTATYC

1.1 OcHoBaHuA ANA BBeAEHUA OQUCLUNSINHBbI B y4eOHbIN NnaH:

- ®epepanbHbll  rocyaapCTBEHHbIN obpasoBaTenbHbIM  CTaHOapT Bbiclwero obpasoBaHus —
OakanaBpvaT Mo HanpaeneHuto nogrotoBkn 21.03.02 3emMneycTpoMCcTBO U KagacTpbl, YTBEMKAEHHbLIN
npukasom MuHMCTEpCTBa Hayku 1 Bbicllero obpasoBaHus ot 12 asrycta 2020 r. Ne 978;

- OCHOBHasa npodeccrmoHanbHas obpasoBaTenbHass nporpamMa noaroToBku 6Gakanaspa, no
HanpasneHuto 21.03.02 3emneycTponcTBo M KagacTpbl, HanpaBneHHOCTb (Npodune) - 3emMneycTponcTBo U
KagacTpbl.

1.2 Cratyc pucumnnuibl ®Pusnka B y4eOHOM nnaHe:
- OTHOCUTCS K 0bBsdaTenbHom Yactn 6noka 1 «ducumnnudel (mogynu)» ONMOr.
- ABMAETCA ANCLMNMMHON 06a3aTenbHON ANa UsydYeHns.
1.3 B pabouyto nporpaMmmy OUCUUMIMHBI B YCTAaHOBIIEHHOM Nopsiake MOryT BbiTb BHECEHbI UBMEHEHMUS U
AOMNOMHEeHNs, OCyLUeCTBNSeMble B paMKax MMaHOBOrO €XerogHoro M CUTYaTMBHOMO COBEPLUEHCTBOBAHWUS,
KOTOpble OoTpaxatTcsa B N.9 paboyer nporpaMmmei.

2. UENEBASA HAMPABJNIEHHOCTb U NNAHUPYEMbBIE PE3YJIbTATbl OBYHYEHUA NO AUCLUUIMIUHE.
JIOTMYECKUE U COOEPXATENIbHO-METOANYECKMUE BSAUMOCBA3N ANCLUMITUHDbI
c apyrumm aucumninmHAMMU U NPAKTUKAMU B COCTABE ororn

2.1 Tlpouecc usyvyeHuss AUCUMUNNMHBI B LIESTIOM HanpaeneH Ha NoAroToBKy oby4aroLerocs K peLueHuto
3aga4y  npodeccroHanbHOM — AeATENbHOCTM  CRefylolmMX  TUMOB:  TEXHOMOTMYECKUA,  MPOEKTHbIN,
npeoycMoTpeHHbIX  defepanbHbiM - FOCY4apCTBEHHbIM — oBpasoBaTerlbHbiIM — CTaHZAPTOM  BbICLLErO
obpasoBaHua (PrOC BO) no HanpasBneHuto nogrotoBkn, a tawke OlNOI BO yHuMBepcuTeTa, B pamkax
KOTOpOW Npenogaétcsa AaHHas AUCLUMNMHA.

LUenb pAaucumnnuHbl: oOpMMpoBaTb LIENOCTHOE NpeacTaBrieHMe O  (UM3NYECKUX — 3aKoHax

OKpyxawuwiero mmpa B X eamHCTBe N B3anMMOCBA3N, BOOPYXUTb GaKaﬂaBPOB HeobXxoaMMbIMK 3HAHUAMW OIS
peweHna Hay4HO-TEXHNYECKNX 3aay B TEOPETUYHECKMUX U NMPUKINaAHbIX aCleKkTax.

2.2 MNepeyeHb KOMNETEHUUIN C YKa3aHMEM 3TanoB Ux chopmmpoBaHUsa B pe3ynbTaTe OCBOEHUSs
y4yebHOM AUCLMNIIUHDI:

B pesynbTaTe 0CBOEHUS OUCLMMNIMHBI 0Byyatowmincs AormkeH obnagatb cnegyowmmMm KOMNeTeHLUAMN:

KomneTteHuun, .
Koa n KoMnoHeHTbI KOMneTeHLun,
B (bOpMUPOBAHMUU KOTOPbIX N
3apeicTBOBaHa HaMMeHoBaHue dopmMrpyeMble B paMkax 4aHHON OUCLUMIVHBI
MHAUKaTopa (kak oXxugaemblin pesynbTaT ee OCBOEHUS)
AUCLMNIIMHA -
OOCTUXEHUN
3HaTb U yMeTb Aenatb BNafeTb HaBbIKaMu
Kog HavMeHoBaHue KOMMNEeTEeHLMUN 4
noHMMaTb (gencrtBoBaTb) (MMeTb HaBblKK)
1 2 3 4
O6wenpodeccnoHanbHbIe KOMMETEHLUN
OrlK-1 | CnocobeH pewaTb | OMNK 1.2 | 3HaeT onucbiBaTb M | NPUMEHEHNs

3agaum MpumeHsieT OCHOBHblE 0OBbACHATL MaTeMaTn4ecknx
npodeCccUoHanNbLHON | eCTECTBEHHO- mMaTteMaTtudeck | duanveckue MEeTOA0B ans
AeATeNnbHOCTU Hay4Hble ve MeToabl, | SiBNeHus C | peweHua 3agavy no
NPMMEHSAs  MeTodbl | 3HaHWSA B | KOTOpbIE NOMOLLbIO dusmke
MOoOEenupoBaHus, npodeccuoHan | NPMMEHSATCA MaTeMaTn4ecknx
MaTemMaTn4eckoro bHOWN ONs  pelleHns | MeToaos
aHanmaa, AesTenbHoCTH 3agav no | peweHus 3agad
€CTEeCTBEHHOHaY4HbI dusmke
e "
06LLENHXKEHEPHbIE
3HaHWs




2.2.1. OnucaHue nokasatenen, KpUTepMes M LIKan oLeHNBaHMA KOMNETEHLMI NO AUCLUNIINHE

YpOoBHM CHOPMUPOBAHHOCTN KOMNETEHLINN

KoMneTeHuuna He

MUHUManbHbINA cpeaHun BbICOKUI
chopmmnpoBaHa
OueHKkM cdhopMUPOBAHHOCTM KOMMETEHUMI
2 3 4 5
OueHka OueHka OueHka «xopouwo» OueHKa «omu4YHO»
«HeydosnemeopumerbH | «ydosremeopumers
o» HO»
Kon MNokaszatenb XapakTtepucTmka chOpMMPOBaHHOCTM KOMMNETEHLUN ®opmbl U
NHaeke u HanKaTopa WHpankatop OUEHMBaHNA — | KomneTeHLMs B MNOJHON CdopmurpoBaHHOCTb CdopmmnpoBaHHOCTb CdopmrpoBaHHOCTb cpencrea
Ha3BaHMe [IOCTUXKEHMIA bl 3HaHus, Mepe He cchopMUpoBaHa. KOMMNeTeHUnn KOMMETEHLMM B LIeNoM KOMMeTeHUnn KOHTPONA
KOMMEeTeHUN MeHWs, " OpPMMPOBaHU
KOMNETEHLMN | KOMMETeHLM U Yl I/Imem.l.mxcn 3HaHUN, COOTBETCTBYET COOTBETCTBYET NOJSTHOCTbIO copmup
" n HaBbIKn YMEHUIN N HaBbIKOB MUHUMaIbHbIM TpeboBaHuAM. COOTBETCTBYET A
(Bnapexus) HeJoCTaTovHO Ans TpeboBaHuAM. VimeroLmnxcst 3HaHWUi, TpeboBaHUAM. KoMneTeHumn
peLleHnst NpakTU4eCcKnx NmetoLmxcs 3HaHun, YMEHWI, HaBbIKOB U NmetoLmxcs 3HaHui,
(npodeccuoHanbHbIX) YMEHUIA, HaBbIKOB B MOTUBALMK B LLEESIOM YMEHUI, HaBbIKOB U
3agay LLesloM JOCTaToO4HO A0CTaToYHO Ans MOTUBALMKN B NOSTHOM
Ons peleHus peLLeHNst CTaHOapTHbIX | Mepe A0CTaTOYHO Ans
NpaKkTU4eCKnX NPaKTUYECKNX peLUEHUs CITOXHbIX
(npodeccnoHanbHbIX) | (NpodecCMoHarnbHbIX) NpaKTU4eCcKmX
3agaq 3agav (npodeccroHanbHbIX)
3agad
Kputepun oueHnBaHus
o o= MonHoTa 3HaTb He 3HaeT ocHoBHble | [MoBepxHOCTHO 3HaeT | CBoGOAHO B coBeplueHcTBE 3HaeT
. 3 48 3HaHWIN OCHOBHble MaTemaTuyeckmne OCHOBHbIE OpUEHTMPYETCS OCHOBHbIe BhLinonHeHme n
s;t% 2 % MaTemaTuyeckn | MeTofbl, KOTOpble | MaTemaTuyeckme OCHOBHbIX MaTemaTnieckmne cnaua
z 3 = < 3 g5 e MeTOoabl, | MPUMEHSATCSA ans | metonpl, KOTOpble | MaTeMaTUYECKMX MeToabl, KOTOpblE | uHaMBMAyanbHO
§£ g S Q E KOTOpble pewennss  3agady  no | NPUMEHSTCA ansa | metopax, KOTOpble | MpUMeEHsIoTCS ans ro 3agaHus,
n é e s 3 o NPUMEHSAIOTCS dusnke peleHnss 3agady Mo | NPUMEHSAITCA ansa | pewenns 3agad  no KOHTpOIbHOM
© S 3 4 B3 ana  peweHus dusnke peweHns 3agad no | usnke paGoTel.
3ag 08 & 3% 3apav no usmke Tectuposanue,
[ IR = KOHCNEKT,
T )2 § % qu % 3 E Pusnke KOHCMEKT-CXema,
3 = I T 5 0 Hanunuue YMmeTb He ymeeTt onucekiBatb u | Cnabo ymeeT | CBobogHo ymeeT | B COBEpLUEHCTBE hpoHTanbHAS
8 S g % i @ = § yMeHUM onucbiBaTb U | 0O6BACHATL hu3nyeckue | onucbiBaTb n | onucbiBaTb M | ymMeeT onucbiBaTb W Gecena,
e g = g T g o) 0OBbACHATL SABMEHUS C MOMOLWbIO | OOBACHATL 0OBACHATL 0OBACHATL 0606LLaoLLas
O8 x3po g n3nyeckune MaTemMaTU4ECKNX n3nyeckne siBNeHus N3NYecKne SBMeHUs ¢ n3n4yeckne sBNeHus ¢ Tabnuua,
(SR a Q
; 8_ 5 g aI> C 2 ABNEeHNsA C | MeToAoB pelleHud 3agad | ¢ MOMOLLLK | MOMOLLI NMOMOLLLHO TeopeTunyeckune
C S § @ N 2 NMOMOLLIbIO MaTeMaTU4ecKnx MaTeMaTU4eCcKmx MaTeMaTUYecKux BOMpOChI
Oga g N s mMaTemMaT4ecku MeToOOB  PELUEHWs | MeToaoB pelleHns | MeToaos peLueHus 3"03?0""::3::5:*'
g 6 T X MeTodoB 3agad 3agay 3agad a
(]

peweHna 3agad




Hannune
HaBbIKOB
(Bnapexue
OnbITOM)

Bnapgetb
HaBblkaMu
NpYMeHeHUs
MaTtemaTU4eckm
X MeTodoB Ans
pelueHuns 3agay

He BnapgeetT HaBblkaMu
npYMeHeHns
MaTemMaTU4eCcKmx
METOOOB ANs peLleHus
3agay no cuauke

Cnabo Bnageet | CBoboaHo Bnageet | B COBepLUEHCTBe
HaBbIkaMu HaBblkaMy NMpUMeEHeHMs1 | BnageeT HaBbIKaMu
NpUMeHeHNs MaTemMaTU4ecKnx NpUMeHeHUst
MaTemaTU4ecKkmnx METOAO0B AN pPelleHusi | MaTeMaTUYecKux
MeTodoB anst | 3agad no usmke METOLO0B ANS peLLeHus

peleHus 3agad no

3agad no cuauke

no cwusunke

ke

2.2.2. OnucaHue nokasaTeneun, KpUTepUEB U LLIKas OLleHMBaHUSA KOMMETeHUMA Mo AUCUUNIIMHE

YpoBHM chOPMUPOBAHHOCTU KOMNETEHLINN

KoMneTeHuuna He

cchopmMupoBaHa

MUHMMarbHbIN cpegHun BbICOKMN

Ou

€HKM COOPMUPOBAHHOCTM KOMMNETEHLMI

He 3auyTteHo

3ayTeHo

XapakTepuctrika coOpMMPOBAHHOCTY KOMNETEHLMM

KomneTeHUust B nonHOM 1. CchopMmnpoBaHHOCTb KOMMETEHLMM COOTBETCTBYET dopmbl 1
MokasaTtensb 4 .
UHaeke n Koa OLIEHMBAHMS — Mepe He cdhopMUpoBaHa. MUHMMaInbHbIM TpeboBaHMAM. VIMEIOLWMXCA 3HAHWIA, YMEHWA, cpefcTea
Ha3BaHne UHAKaTopa NHovkaTtopbl 3HaHMS, YMeHs Mmetromxcs 3HaHuR, HaBbIKOB B LIefIOM JOCTaTOYHO 418 peLleHUst NPaKTU4ecKux KOHTpONA
KOMMETeHLMM LOCTVKEHUA | KOMNETEeHLMK HaBLIKM | YMEHWIi 1 HaBbikoB (npodheccroHanbHbIX) 3aaay. ¢opmupoBaHH
KomneTeHuun (Bnapenns)) HeJoCTaTo4HO AN 2. CchopMUPOBAHHOCTb KOMMNETEHLIMU B LLIENIOM COOTBETCTBYET A
peLLeHnNst NPaKTUYEeCKNX TpeboBaHuaM. MiMeroLwmxcsa 3HaHUn, YMEHWIA, HaBbIKOB 1 KomneTeHuunn
(npodeccunoHanbHbIX) MOTMBaLMK B LIeNIOM JOCTATOYHO ANS peLleHust CTaH4apTHbIX
3agad npakTu4ecknx (npodeccuoHarnbHbIX) 3a4aq.
3. ChopMUpOBaHHOCTb KOMNETEHLIMU MOJTHOCTBIO COOTBETCTBYET
TpeboBaHusM. MimeroLwmnxcs 3HaHUii, YMEHWIA, HaBbIKOB U
MOTUBALMU B NOJTHOWM Mepe JOCTAaTOYHO OIS PELUEHNS CIOXHbIX
npakTu4eckmx (mnpodreccnoHanbHbIX) 3agaud.
Kputepuu oueHvBaHns
6 = MonHoTa 3HaTb OCHOBHble | He 3HaeT OCHOBHble | 3HaeT  OCHOBHble  MaTemaTuyeckme  MeTodbl,  KOTOPble | BuinonHeHue u
, - r 8 3HaHW MaTemMaTunyeckue mMaTeMaTMyeckne MeToabl, | NPUMEHSIIOTCS ANS pelleHus 3agad no usmke cnaya
3 -0 0 0® e A
(% 2z Toss ,% 5 MeToAbl, KOTOpble | KOTOpble MPUMEHSIOTCA ANS VHAMBUAYANbHO
=% 552 o S m ) NPUMEHSIIOTCA NS | peLueHns 3agad no guanke ro 3aganvs,
g2z 8Fz° 5 g % peweHus  3agad KOHTPOMbHOW
()
§seSoFs c&% no usike Teorposatine
8gE 8S35a 03 3 Hanwnune YMeTb onucbiBatb | He ymeeT onucbiBaTte U | YMeeT onucbiBaTb M OOBACHATbL puanyeckue SABMEHUS C KOH’;neKT ’
I ~ s
8 -g g8 g § T % s 2 3 YMEHUI 7 0OBACHATE | 0OBACHATD du3nyeckme | NOMOLLLI0 MaTEMaTUYECKUX METOOB peLLeHNs 3aay KOHCNEKT-CXeMa,
5 3 T = s 'E.j % 2z 3 usnyeckre SIBNEHUss  C  MOMOLLbIO poHTanbHas
- < 3= T8 = Ea ) ABNEHNS C | matemaTM4yecknx MeToaOoB Gecena,
é 3 '8:_, g o 5 % ~ T 8 NOMOLLbIO pelueHus 3agad obobuwatoLasn
odas g ®g c & MaTeMaTuyecKnx Tabnuua,
@ C O MEeTO[O0B peLleHns TeopeTudeckne
[e) = BOMpPOChHI

3apad




Hanwnuve
HaBbIKOB
(BnapeHue
OnbITOM)

Bnapgetb
HaBblkaMu
npYMeHeHns
MaTemaTU4eCcKmx
MeTOA0B ansa
pelweHns  3agad
no cwusunke

He Bnageer npumeHeHus
mMaTeMaTU4yeCcKnx MeTOJO0B
0N peleHus 3agjady  no
duranke

BrnageeT npMMeHeHUst MateMaTU4ecKnx MeTodoB AfNsl peLleHns
3agady no usnke

9K3aMeHaUMOHH
Oro 3agaHusa




2.3 Ilornyeckne u cogepxaTtenbHble B3aUMOCBA3M AUCLUUNJIMHBI C APYrMMYU AUCLMNIIMHAMU U
npakTukamm B coctase OO

OucumnnuHel, I'IpaKTVIKVI*, Ha KOTOpble onnpaeTcAd

o NHaekc n
cogepxaHue OaHHOW ONCLMMNINHBI
= HanMeHoBaHue MHpekc n HaMmeHoBaHue
MepeyeHb TpeboBaHUN,
ONCLMNITUH, NPaKTUK, ONCUUNIINH, NPaKTUK, C
chopMMpOBaHHLIX B X04e
AN KOTOPbIX KOTOPbIMM AaHHAs ANCUMNNINHA
MNHaekc n N3y4yeHus NpeaLecTByoLLNX .
HAUMEHOBAHME (B MOMANBHOCTY «3HATH 1 cogepxxaHne gaHHON ocBanBaeTCH NapannensHo B

OUCLUMMMNUHbI X0[4€e OAHOro cemectpa

NOHMMaTbY, «YMEeTb AenaTby,

BbICTYNaeT OCHOBOW
«BrageTb HaBblkaMmny)

51.0.02 UcTtopusa (nctopus
Poccun, BceobLias ncropus)
B51.0.03 NHocTpaHHbIN A3bIK
B51.0.04 BesonacHocTb
XNU3HEeZeATeNnbHOCTH
51.0.05 NHdopmaunoHHbie
TEeXHOMNormmn

B51.0.07 Beicluast maTematuka
51.0.10 NHxxeHepHoe
0ByCTPONCTBO TEPPUTOPUM
B51.0.13 OcHosbl

OcHoBHble n3n4eckme ABneHns obcnepoBaHun 3emenb
N OCHOBHbIE 3aKOHbI (PU3UKN; 51.0.10 B51.0.15 OcHosbl
OCHOBHble (hn3nyeckme o npupoaononb3oBaHna ansd
dusunka WHxeHepHoe N
_ BEMWYMHbI U U3ndeckme o 3eMreycTponcTea
(LWKOMbHbBIN 0o0yCcTponCcTBO
KOHCTaHTbI, X onpegeneHue, B1.0.20 N'eopesus
Kypc) Tepputopumn

CMbICI1, Crocobbl U eguHULbI B51.0.32 3nekTnBHbLIE KYpCbI MO
N3MepeHNs; PU3NYECKON KynbType 1 CropTy
B51.B.02 Pycckuin a3biK 1
nenosoe oOLleHne
B51.B.05 OcHOBbLI NPOEKTHOTO
yrnpaeneHus
B1.B.07 MNcuxonorusa
B51.B.40B.01.01 Uctopus
3eMreycTponcTea 1 kagactpa
B51.B.0B.01.02 Uctopus
3eMerlbHbIX OTHOLUEHUN
B52.0.01.01(Y)
TexHomnornyeckas npakTmka
(reogesus)

* - [INA HeKoTopbIX AOWCUMMNWH NepBoro roga oOyyeHWs LenecoobpasHo ykasaTb Ha B3aUMOCBSA3b C
npeALecTBYOLLE NOArOTOBKOWM 06y4atoLMXCA B cTapLlei LwKone

2.5 ®opmMbl MeTOAMYECKMX B3aMMOCBSA3eM AUCLMMIUHBLI C APYrMMW OUCUMNSIMHAMU U
npakTukamm B coctase OOl

B pamkax meTtoanyeckon paboTbl NPUMEHSIOTCS cneaytoLmne opMbl METOANYECKNX B3aNMOCBA3EN:

—Y4ET coaepXaHus MpeflecTBYOWNX OUCLUMNIIMH Npu  hopMmnpoBaHum paboyen nporpammebl
nocnegyoLwen AUCUNNINHLI,

—cornacoBaHue paboyer nporpaMmmbl NpeALecTBYLWEN AUNCUUNNHBI BEAYLMM NpenogaBaTenemM
nocnenyoLwen QUCUUNIHbI;

—COBMECTHOE 0OCyXaeHVe BegywMMy npenofaBaTensMy NpealecTBYOLWER WM nocrneayowen
ONCUMNIINH pe3ynbTaToB BXOAHOrO TECTMPOBAHMS MO NOCNenylLwen QUCLUNITMHE;

—y4acTue BeayLlero npenogaeartens nocnegylwen aMcunnivHebl B npouenype npuéma ak3ameHa no
npegbiayLien.

2.6 CoumanbHoO-BOCNUTaTENbHbIA KOMNOHEHT ANCLUNIIUHBI

B ycnoBuax co3gaHHOM By3OM COLMOKYNbTYPHOW cpefbl B pe3ynbTaTe W3y4YeHus OUCLUUMIIMHBIL
HOPMUPYOTCA MUPOBO33PEHME W LIEHHOCTHbIE OPUEHTAUMM OBYy4YaloLNXCA; MHTENNeEKTyanbHbIE YMEHMUS,
Hay4yHOe MblLUNeHne; CnocobHOCTb NCMOMNbL30BaTh NOMYyYEHHbIE paHee 3HaHUs, YMEHUs, HaBblkW, pa3BuTune
TBOPYECKMX Ha4arn.




BocnuTtatenbHble 3agaun peanu3yloTcs B npouecce obuieHus npenogasatens ¢ obyyawwumucs, B
NCNONb30BaHUN aKTUBHbBIX METOAOB 00y4eHusi, NobyxaarLwmx odyyaroLWmxcs nposiBuTL cebss B COBMECTHOMN
OEeATENbHOCTW, MPUHATL OLEHOYHoe peweHne. KonnekTuBHble BUAbl AOeATENbHOCTM  CMOCOOCTBYHOT
NprMobpeTeHNo HaBLIKOB paboTbl B KOMMEKTMBE, YMEHUS ynpaBneHust KomnnektuBoMm. CamocTosiTenbHas
pabota cnocobcTByeT BbipaboTke y oby4yarolmxcss CnocobHOCTUM MPUHMMATb PELUEHWE W HAaBbLIKOB
CaMOKOHTPOSI.

Uepes cBasb ¢ HUWPO, ocyuwectensemon BO BHeyyebHOE BpeMsi, coLMarnbHO-BOCNUTATENbHbIN
KOMMOHEHT OPUEHTMPOBAH Ha:

1) apantauuio ©n BCcTpamBaHue oby4valolmxca B OOLeCTBeHHYI0 Xu3Hb BY3a, ykpenneHwue
MEXIMMYHOCTHBIX CBSA3EM U YBEPEHHOCTU B NPaBUIbHOCTU BbIGpaHHOW Npodeccuy;

2) npoBedeHMe cuUcCTeMaTU4eckoM W LeneHanpasBrneHHOW NpodopueHTaumoHHon paboTsl,
¢opmMmpoBaHMEe TBOPYECKOro, CO3HATENBHOrO OTHOLLEHWS K TPYAY;

3) dopmmpoBaHme O6LLEKYNBTYPHBIX KOMMNETEHUMUA, YKPEMMEHUE JIUYHBIX W TPYNMOBbIX LEHHOCTEW,
06LLEeCTBEHHbIX LLEHHOCTEW, LIEHHOCTM HEMpepbIBHOrO 06pa3oBaHus;

4) rpaxxgaHCKo-NpaBoOBOE BOCMMTAHME NINYHOCTY;

5) natpmoTnyeckoe BocnuTaHme oby4yatrowmxcs, PopMnpoBaHue mogeny npodeccMoHanbHOW 3TUKH,
KynbTypbl 3KOHOMWYECKOIO MbILUNEHWS, AEMNOBOro ObLLEHUS.

O6beanHeHne anemeHToB o6pa3oBaTeNnbHOW WM BOCMMTATENbHOM COCTaBMSAOWEN ANCLUNIUHBI
®usnka cnocobeTByeT (POPMUPOBAHMIO OBLLEKYNbTYPHBIX KOMMETEHUWUA BbIMYCKHUKOB,  KOMMETEHLMN
coumanbHOro B3aMMOLENCTBUS, CaMOOpraHus3aumm u CcamMOynpaBrieHUsl, CUCTEMHO-OEATENbHOCTHOMO
XapakTepa, co3gaeT ycrnoBus, Heobxoanmble Ans BCECTOPOHHErO pas3BUTUS JIMYHOCTMW.

2.7. CooTBeTCcTBME ChOPMYIIMPOBaAHHbIX B NpodeccuoHanbLHon oGpasoBaTenbHOM
nporpammMe nNnaHUpyembIX pe3ynbTaToOB ee 0CBOEHUs1 Npod)ecCUOHaNbHbLIM CTaHAapTam

B cooTBeTCTBUM C peanusaLmen OCHOBHbIX TpeboBaHuIM 3akoHogaTensctea PP B o6rnactn BHeapeHUs
npodeccuoHanbHbIX CTaHAApPTOB, B YHMBEPCUTETE MAET paboTa Mo akTyanuaaumm OCHOBHbIX
obpaszoBaTerbHbIX NPOrpaMm C y4eTOM MPUHUMAEMBbIX NPOGECCUOHANbHbLIX CTAHAAPTOB MO HaMNpPaBlEHMWIO
ycTaHoBneHus cootBeTcTBMS ®IOC, OIMOIT U MNC 1 conpsikeHns nx pasaenos, a Takke Mo akTyanusauum
OnMOIT B cootBeTcTBUM C TpeboBaHAMM pbiHKa Tpyaa. COOTHECEHNE KOMMNETEHLUUA TPYOOBbLIM PYHKLUUSAM
INMC npencrtaeneHsl B pasgene 9 OMOr



3. CTPYKTYPA U TPYAOEMKOCTb YYEEHOW OUCLUMNUHbI

OucuunnuHa nsydvaetcs B 1 n 2 cemectpe 1 Kypca o4Hom hopMbl 06yyeHus, B 1,2 cemecTtpe 1 Kypca

n 3 cemecTpe 2 Kypca 3ao4Hon hopmbl 00y4eHUs

MpopomkntensHocTb 1 cemectpa 13 5/6 Hepenb;
MpopomkntensHocTb 2 cemecTtpa 20 3/6 Hepenb.
O6Lwan TpyaoeMKoCTb ANCUMNINUHBI COCTaBMSET 6 3a4eTHbIX eanHuubl, 216 yacos.

TpynoemMkocTb, Yac

CeMecTp, Kypc*

Bug yueGHoM paGoTl OYHasa popma 3a04Hasn opma
kypclcem Kypc/c | kypc/ce
Ne cem.-1 Ne cem.-2 | <Y 11 em M
-1/2 -2/1
1. AyAuTOpHbIE 3aHATUSA, BCEro 42 36 4 8 8
- Nekunn 18 12 2 4 4
- MpakTuyeckne 3aHATUA (BKIKOYAA CEMUHAPHI) 6 6 - -
- JlabopaTtopHble 3aHATUSA 18 18 2 4 4
2. BHeayauTOpHasa akageMmuyeckas pabora 66 36 32 91 60
obyyarLwmxcs
2.1 ®ukcupoBaHHbIe BMAI:-I BHeayAUTOPHbIX 8 8 6 20 20
CaMoCTOsiITeNIbHbIX pPaboT:
BbinonHeHne u cgava/3awmTa i i i
WHOVBMAYAnNbHOro/rpynnoBoro 3agaHusa B BUae™
- HOMBMAyanbHOe 3ajaHue 8 8 - -
-KOHTPOIbHOW paboThl - - 6 20 20
2.2 CamocTtosaTenbHoe usy4yeHme TeM/BOnNpocoB 20 10 18 60 30
nporpaMmmbi
2.3 CamonoaroTtoBka K ayAUTOPHbLIM 3aHATUAM 20 10 2 5 5
2.4 CamonoproTtoBKa K y4acTUIO U yyacTue B
KOHTPOJIbHO-OL@HOYHbLIX MepPONpPUATUAX,
NPOBOAMMBIX B pamMKax TEKYLLLEro KOHTPOMsi OCBOEHUSI 18
OUCUMNIUHBI (38 UCKtoYeHUeM Y4YMmEHHbIX 6 nn.2.1 — 8 6 6 5
2.2):
3. NMonyyeHue 3k3ameHa NO UTOram OCBOEHMUSA
AUCLUNIINHbBI 3K3aMeH 3a4er - 9 4
OBLLASA TpyaoeMKoCTb AUCUMNNUHBL: (Yackl 144 72 36 108 72
3ayeTHble 4 5 1 3 5
eAVHULbI




4. COOEPXATENBbHASA CTPYKTYPA OUCLUUNIUHBI
4.1 YKpynHeHHas cogepxaTenbHas CTPYKTypa AUCLMNIIUHbI U
obuwasn cxema ee peanusauum B y4eb6HOM npouecce

TpygoemkocTb pasgena u ee
pacnpegeneHve no sngam y4yebHom z o
paboThbl, Yac. o & Tag
AyauTopHas paboTta BAPO |5 23 s 2 a
Jo I3 528
3aHATUA &8s 2
Homep v HanmeHoBaHue o < @ °CF ©2F
pasfena AVCLMMNINHBI. = 0 o 0 é g 5 g5 'q;.) o
YKpynHeHHble TeMbI pasgena S‘ ) S | ¥ ) z o |83 2 U>:~ g l".:’ g g
S | 8| 2|28 2| 8|35/858¢ 25¢
| 2 |5xl 8| ®|5868F |25¢
g8 8 - 2386
g @ = S B
2 3 4 5 6 7 8 9 10
Ou4Has ¢opma obyyeHus
1 Punanyeckne oCHOBbI KIacCUYEeCKon KoHcrekT
MEXaHWKu 30 14 6 2 6 16 2
> MonekynapHas dusnka u BbII'IC,)J'IHe
TepmogmHamuka 30 14 4 2 8 16 4
3 | OnekTpnyectso n MarHeTuam 36 20 8 2 10 | 16 2 Hhe ONK-1
4 | Kone6aHusi 1 BOMHbI 28 10 | 4 2 4 18 | 4 npi\::;)m(qe i
5 | Ontuka 28 10 4 2 4 18 2 3a0aHWii
6 | Atom 1 Agpo 28 10 4 2 4 18 2
MpomexyToyHasa aTTecTauus 36 OK3aMeH,
3a4et
Utoro no gucuunnuHe 216 78 30 12 36 | 102 | 16
3ao4Has ¢hopma obyueHus
1 dur3nYecKkne OCHOBbI KIaCCU4ECKON 18 2 2 - - 16 3
MEXaHUKM
> MonekynapHas cusuka u 18 2 - - 2 16 3 | KoHcnekr,
TepmoguHamumka BbINONHe | OlK-
3 | AnekTpnyectso n MarHetuam 99 8 4 - 4 91 | 20 Hue 1
4 | KonebaHusa n BornHbI 24 4 2 - 2 20 6 | Mpaktuye
5 | Ontuka 22 2 - - 2 |20 ] 6 CKuX
6 | ATom 1 Agpo 22 2 2 - 20 8 3afaHun
lNMpomexyToyHasa aTrectauus 13 OK3ameH,
3aveT
WAToro no gaucumnnumHe 203 20 10 ) 10 | 183 | 46




4.2 JleKUMOHHbBLIN KypC.

anMeprlﬁ TemMaTU4YeCKMM NMaH YTeHUs neKkuun no pasgenam gUMCUNNIIUHDbI

nekumm

Tema nekumun. OCHOBHbIE BOMPOCHI TEMbI

TpyaooemkocTb No
pasgeny, yac.

OY4HadA

3a04Had

MpumeHsemble
WHTEpaKTUBHblE
dopMbl
0o6y4eHuns

| pasgena

N

3

Tema: Pusnyeckme oCHOBbI KITaCCU4YECKOW MeXaHUKU

o|H

KuHemaTtumka MmexaHu4eckoro asmxeHusi. KoopanHaTHbin,
BEKTOPHbIV MeToAbl onucaHusi AsmxeHus. KnHematuka
OBVDKEHWNE MO OKPY)XHOCTW.

JNlekuuns —
BM3yanusauus

OunHamuka. 3akoHbl AMHAMUKK. 3aKoH COoXpaHeHunda
umnyneca. Macca, cuna, nMmnynbC. MOMEHT cunbl, MOMEHT
nMmnynbca. OCHOBHOI 3aKOH ANHAMUKN BpalwlaTesibHoro
ABWMXEeHNA

PaboTta 1 aHeprus. Pabota nepemMeHHOn cunbl.
KuHemaTtunyeckas n noteHumanbHas aHeprus. 3akoH
COXpPaHEeHMs1 MEXaHNYECKOW SHEPrnn

Tema: MonekynspHas ¢pu3snka u TepmoamHamMumKa

TepmognHamMUYeCKUn U M-K MeToAbl U3y4eHUs MakpoTern.
WpeanbHbin ra3. OCHOBHOE ypaBHEHNE MOMNEKYNAPHO —
KMHeTnyeckon Teopumn. CpegHsas aHeprns Monekynbl

BHyTpeHHsIA aHeprusa naeansHoro rasa. Tennota, pabora.
MNMepBoe Hayano TepMoAMHaMUKN 1 ero NPUMEHeHVe B
nsonpoueccam. Obpatumbie 1 He 06paTUMbIE MPOLIECCHI.
Linkn KapHo. BTopoe Hayano TepmoamMHaMukn. QHTponus,
€€ cTaTnyeckoe TONKOBaHWE 1 CBA3b C TEPMOAUHAMUNYECKON
BEPOSATHOCTbIO

Tema: SHEKTPM‘-IECTBO N MarHeTu3m

OnekTpocTaTuka. dnemMeHTapHbl 3apsia. 3akoH
coxpaHeHus 3apsifa. AnekTpuyeckoe none, 3akoH KynoHa.
Teopema Naycca eé npumeHeHne ans pacyéra nonew.
PaboTa cvn nons no nepemeLLeHnio TOYEe4HOro 3apsaa.
Livpkynauusi Bektopa HanpsxkéHHocTu. MoTeHuman. Ceasb
HanpsPKEHHOCTM U NoTeHUumana.

[MOCTOSIHHBIV TOK. YCNOBMS CyLLECTBOBaHMSA TOKa. 3akoH
Owma. MNpaeuna Knpxrocga v ero npyumeHeHus

MarHutHoe none. Baanmopgencraue TokoB. 3akoH AMnepa.
3akoH bro-Casapa-Jlannaca n ero npuMeHeHue K pacyéTty
nornewn: Nons KpyroBoro Toka, NpsiMoro Toka. MarHuTHbIN
notok. PaboTta marHMTHOro nonsi.

ABneHne aNekTpoOMarHUTHON MHAYKUMKW. MarHuTHble
cBoiCTBa BelecTBa. Linpkynsums Bektopa MarHUTHOM
UHOYKUMK. ABreHne camonHaykuum. TpaHcdopmaTopsl.
3Hepr|/|;| MarduTHoOro nongd. SJ'IeKTpOMaFHI/ITHaﬂ Teopua
Makcsenna ans a/m nons.

Tema: Kone6aHusi U BOMnHbI

FapmoHuyeckune konebaHus. HesaTyxatoLme anekTpuyeckme
N MexaHudeckune kornebaHusa. KonebaTenbHbl KOHTYP.
MasiTHUkM. CnoXxeHne rapMoHUYECKNX KonebaHui.

Jlekums c 3apaHee
3annaHMpoBaHHbI
MU
oLimbkamm

BaTyxatowme konebaHus (3NeKTpPUUECKNE U MEXAHWNYECKNE).
Anepuoguyeckuin nporecc .BoiHyxaeHHble konebaHus.
PesoHaHc. [lepeMeHHbIn TOK.

BonHoBble npouecchl. BonHoBoe ypaBHEHME (OAHOMEPHOE).
dasoBas n rpynnoBas CKOPOCThb.

Tema: OnTuka

WHTepdepeHums ceeTa. MIHTepdepeHUnsa cBeTa B TOHKUX
nnénkax. MNMpoceeTtnexHne ontukn. HTepdepomeTpbl
Oundbpakumsa ceeta. Qudppakums Pperens. Qudpakumsa
dpayHrodepa

10

Monsapusauns ceeta. ECTECTBEHHbIN U NONAPU30BaHHbLIN

MpobnemHas

10




cBeT. 3akoHbl Bptoctepa 1 Mantoca. MNonspounapl u nx nekumsi
NPUMEHEHNE.
Tema: Atom. Aapo 4 2
ATtom Bogopoaa no Pesepdopay - Bopy. MNpovcxoxaeHusa 5
NuHenyaToro cnekTpa Bogopoaa. CepuansHasa dopmyna 1
6 11 | Crtpoenue atoma. N3oTonbl. PagnoakTmeHOCTb. SaepHas
peakumsl. 3aKOHbl COXPaHEHUS B SSAEPHbIX PEAKLUSAX. 2 1
LlenHas peakunsi neneHunsi. AnemeHTbl U3NKN
3MNeMeHTapHbIX YacTuy,
O6uasa TpyA0EeMKOCTb NNIEKLMOHHOIO Kypca 30 10
Bcero nekuuii no gucumnnuHe: | 4Yac. | VI3 HUX B MHTepaKTUBHOW popme:
- 04yHas dopma 06y4eHus 22 - 04yHasa dopma 0by4eHus
-3a04Has popma obyyeHus 6 -3a04Hasn popma oby4eHus
lMpumeyaHus:

- MaTepuanbHO-TexHu4eckoe obecneveHne NeKLMoHHOro Kypca — cM. NpunoxeHue 6;
- obecneyeHne NEKUMOHHOro Kypca yuyebHol, yuebHOo-MmeToanYeCcKon nNuTepaTypon 1 nHbiMm 6nbnmnoTeyHo-
MHJOPMaLMOHHBIMKU pecypcamu 1 cpefcTBamMu obecneyeHns obpasoBartensHoro npouecca — cM. MNpunoxexusa 1 m 2.

4.3 MpuMepHbIXA TeMaTUYEeCKUA NNaH NPaKTUYECKUX 3aHATUN

no pasgenam ANCUUNJINHDbI

TpyooemkocTb
Ne no pasgeny, Vicnoni
yac. SYEMBIE | coaan
Tema 3aHATMA / MHTEpa
3aHATH
cd & MpumepHble Bonpockl Ha o06cyxaeHne 3a0 | KTMBHbI
= (ana cemMnHapcKMx 3aHATUI) o4Has YHa e e "
g8 = A hopMmbI BAPO
83 8 o
1] 2 3 6 7
Tema: Pn3nmyeckme OCHOBbI KJTACCU4ECKON MEXaHUKU 2 -
KnHemaTtumka mexaHmyeckoro asvxkeHns. KoopanHaTHbIn, 1 ocn
1 | BEKTOpPHbIN MeToAb! onucaHus ABmxeHus. KuHemaTtuka ABUxXeHne
1 MO OKPYXKHOCTK.
JvHamuka. 3akoHbl AUHaMUKKM. 3aKOH COXPaHeHWs nMNynbea. 1 ocn
> | Macca, cuna, umnynbc. MOMEHT Cunbl, MOMEHT UMMyrbCa.
OCHOBHOW 3aKOH AUHaMUKM BpaLLaTeNbHOrO ABWKEHNS
Tema: MonekynsipHas du3nka n TepmognHamMumka 2 -
BHyTpeHHsAs1 sHeprust ngeansHoro rasa. Tennota, pabota. Nepeoe 1 ocn
3 | Ha4ano TepmMoAMHAMVKM 1 ero MPUMEHEHWE B n3onpoueccam
2
ObpaTtumble M He obpaTumble npouecchl. Linkn KapHo. BTtopoe 1 ocn
4 | Hayano TepMOANHAMUKN. DHTPOMUSA, €€ CTaTUYecKoe TONKOBaHme 1
CBS3b C TEPMOANHAMUYECKON BEPOATHOCTbIO
Tema: dneKTpU4eCcTBO U MarHeTU3Mm 2 -
MarHiutHoe none. BaammopgenictBne TokoB. 3akoH Amnepa. 3akoH 1 ocn
5 Buo-Casapa-Jlannaca u ero npumeHeHue K pac4€Ty nonemn: nons
KpyroBoro TOKa, npsiMoro Toka. MarHutHeld notok. Pabota
3 MarHUTHOro nornsi.
fABneHne anekTpomarHUTHOM WHAYKUMKW. MarHuTHble CBOMWCTBA 1 ocCn
6 | BEwecTsa. Linpkynauuss BekTopa MarHUTHOW WHAYKUMW. FABreHune
camouHayKummn. TpaHcdopmaTtopbl. JHEpPrus MarHMTHOrO Mons.
OnekTpomarHuTHasi Teopus MakceBenna ans 3/m nons
Tema: KonebaHusi n BONHbI. 2 -
MapmoHuyeckne konebaHus. HeszaTyxarolme anekTpuyeckue u 1 ocrn
7 | mexaHunyeckune konebaHus. KonebaTtenbHblil KOHTYP. MasaTHUKN.
4 CnoxeHve rapMoHUYECKUX KonebaHui.
3aTtyxawwme konebaHusa (aNeKTpuyeckne u MexXaHn4eckme). 1 ocn
8 | Anepuoguyeckuin npouecc .BbiHyxaeHHble konebaHus. Pe3oHaHc.
[epeMeHHbIV TOK.
Tema: OnTuka 2
9 | NHTepdepeHuus ceeTa. MHTepdepeHUus ceeTa B TOHKUX NMAEHKAX.
5 MpoceeTneHue ontukn. HTepdepomeTphl
1 ocn
Oudpbpakums ceeta. Qudppakums Pperens. Oudpakumsa
dpayHrodepa

11




10 | Nonspusaumnsa ceeTa. ECTeCTBEHHbIN M NONAPU3OBAHHLIN CBET. 1 ocn
3akoHbl bproctepa n Mantoca. MNongponabl 1 X NpUMEHEHVE.
Tema : ATom mn sgpo 2 )
11 Atom Bogopopaa no Pesepdopay - Bopy. MNpovcxoxaeHusa 1 och
6 nuHenyaTtoro cnekTpa Bogopoaa. CepuansHasa dopmyna
CtpoeHue aToma. M3oTonbl. PagnoakTMBHOCTb. AaepHasi peakums. 1
12 | 3akoHbl coxpaHeHus B SaepHbIX peakumsix. LienHasa peakums ocn
aenenns. SnemeHTbl PU3NKN ANEMEHTaPHbIX YacTuL,
Bcero npaktMyeckux 3aHATUM NO ANCLUNIINHE: 12 yac.
- 04yHasa opma 0by4veHus 12 - M3 Hnx B -
MHTepak
TUBHOU

* YcrnoeHble 0603Ha4YeHUsI:
OCIN - npegycmoTpeHa o6s13aTenbHas camornoaroToBka k 3aHaTuio; Y3 CPC — Ha 3aHsTuM BblgaeTcs 3ajaHue Ha KoHkpeTHyto BAPO;
MNP CPC — 3aHATUe cogepxaTenbHo 6asupyeTcst Ha peaynbTaTax BbiNONHeHUs obyyatoLmmes KoHkpeTHon BAPO.

** B T.4. nNpu ucnons3osaHun matepuanos MOOK «HasBaHue», HasBaHne BY3a-paspaboTuvka, Ha3BaHue nnaTcopmbl U CChiflka Ha
Kypc (C ykasaHueMm patbl nocrniegHero obpalleHus) (3anonHsieTcss B criydae OcCyLlecTBneHust obpasoBaTenbHOro npolecca ¢
MCMONb30BaHWEM MAacCCOBbIX OTKPbITbIX oHnaiH-kypcoB (MOOK) no noamogerm 3 «MOOK kak anemMeHT akTuBauuv oby4veHus B
ayaUTOpUM Ha OCHOBE NPEABAPUTENBHOMO CAMOCTOSITENBHOIO U3YYEHMUsI»)

lMpumeyaHusi:

- MaTepuasnbHO-TeXHN4Yeckoe obecneyeHne NpakTUYecknx 3aHATUN — cM. MNpunoxexue 6;

- obecneyeHve NpaKTUYECKNX 3aHATUN y4ebHOW, y4ebHO-MeToaMvecKon NUTepaTypor U MHbIMU BUBIMOTEYHO-MHOPMALMOHHBIMU
pecypcamu 1 cpeactsamMu obecneyeHuss obpasoBaTenbHOro npouecca — cM. MNpunoxennst 1 n 2.

4.4 JlabopaTOpHbIN NPAKTUKYM.
MpumepHbIN TeMaTUYECKUIM NJIaH NabopaTOPHbIX 3aHATUI NO pasaerniaMm QUCLUNIINHBI

TpynoemkocTb ©
Ne NP, yac Ceasb ¢ 3
8 BAPO 5
= *
g
o oI
~ = 8 o O
5 £9 |oX £ 2
Tema na6opaTopHol paboThi 83¥ e+ 58
= = = =
s 3a0M |20 2|2 S o
o) x x o4yHasd =SS SeESsS S S
™ o Haa |8 E k|0 25 oo
g = = >0 &% @© = O
o C I| o o < I
© T Oo@ETD s
Q s @S s
C® 3 o =
o O m o
™
C
1 2 3 4 5 5 6 7 8
«Mopsinok 06paboTkn pesynsLTaToB NPY NPSAMbIX
1 1 namepeHusax». «OnpegeneHne reomeTpuyecKkmx 4 + -
1 pasMepoB TeN W BbIYMCIIEHME OLUMBOKY.
5 2 OnpegeneHne yckopeHus cBO6OAHOro NageHns 5 + i
npyv NOMOLLY MaTemMaTn4eckoro MasiTHuKa.
MccneposaHue n3onpoleccos OnemeHThbI
3 3 4 5 + ) yue6Ho
KOHbepeH
5 unm
4 4 Onpegenenne koadhdurumeHTa NoBEPXHOCTHOIO 2 + )
HaTsPKEHWS KMOKOCTK
5 5 Onpepgenexne yaenbHON TEMNOEMKOCTM 5 + i
TBEpAoro tena
6 6 MamepeHune yaensHoro conpotuBreHns 2 2 + i
npoBoAHVKa
M3yyeHne anekTpuyeckunx Lenemn nocTossHHOro OnemeHThbI
7 7 | Toka 5 5 + i y4ebHom
3 KOH(pepeH
uum
8 8 MccnenoBaHne TemnepaTypHOW 3aBUCUMOCTU 2 + i
COMNPOTMBIIEHUSA METAINIOB M NONYNPOBOAHVKOB
M3yyeHne MarHMTHOro Nomns KaTyLLKUC TOKOM,
9 9 | 2NeKTPOMarHMTHOM MHAYKLMN CaMOVHAYKLMU U 4 + -
B3aMMHOWN MHAYKLUMK
4 10 10 | CBsa3aHHblE rapMoOHUYeckme konebaHus 2 2 + -

12




11 11 M3yuyeHne anekTpuyeckoro konebaTtensHoOro 2 + i
KOHTypa
12 12 OnpegeneHne okyCHOro pacCcTOSHUS CUCTEMBI 5 5 + i
NVH3
5 M3amepeHne AnvHbl CBETOBOW BOSIHbI OnemeHThbI
NHTepdepeHLNOHHBIM METOAOM. y4ebHomn
13 13 2 + -
KOH(pepeH
uum
6 14 14 M3y4yeHne cnnowHoro n NMHen4yaToro cnekTpa 4 + )
n3nyyeHuns
Utoro JIP | 14 O6was TpygoemkocTtb JIP 36 10 X

* B T.4. Npu ncnonb3oBaHun matepuanos MOOK «HassaHnve», Ha3BaHne BY3a-pa3paboTunka, Ha3BaHue nnatcopMbl U CCbiflka Ha
Kypc (C ykasaHueMm paTtbl nocrniegHero obpalleHusi) (3anonHsieTcsa B Crydae OCylecTBrneHuss obpasoBaTenbHOro npouecca ¢
MCNonb30BaHNEM MacCOBbIX OTKPbITbIX OHnanH-kypcoB (MOOK) no nogmogernm 3 «MOOK kak anemeHT aktmBauum obyyeHus B
ayaMTOopUM Ha OCHOBE NMpeaBapUTENbHOrO CaMOCTOSITENIbHOIO U3YHEHUsI»)

lMpumeyaHus:

- MaTepuasnbHO-TeXHN4Yeckoe obecrneyeHne nabopaTopHOro npakTukyma — cM. MNpunoxexue 6;

- obecneyeHne nabopaToOpHOro MpakTUkyma Yy4yebHoW, y4ebHO-MeToAMYEeCcKOW mnuTepaTypol W WHbIMM  GUBNMOTEYHO-
MH(POPMaLIMOHHBLIMU pecypcaMun 1 cpeacTBamm obecrneyeHns obpasoBaTenbHoro npouecca — cM. MNpunoxenust 1 v 2.

5 NPOrPAMMA BHEAYOUTOPHOW AKALLEMWYECKOW PABOTbI
OBYYAKOLLMXCA NO ANCLUUNINHE

5.1 q)VIKCVIpOBaHHbIe BuUAbl BHeayAUTOPHbIX CaMOCTOATEe N bHbIX pa60T

5.1.1 BbinonHeH1e 1 caavya MHAMBUAYanbLHOro 3aaaHus B oopmarte pelleHus 3apgad (o4Has copma
obyyeHus)

5.1.1.1 Mecmo uHOueudyanbHO20 3adaHusl 8 cmpykmype QucUunuHbI

Pasgensl ancuunnuHbl, OCBOEHNE KOTOPbIX
obyyaLwumMmncsa conpoBoOX4aETCS U KomneTteHuummn, hopmMumpoBaHne/pasButne KOTopbix
3aBepLUaeTCs BbINOMIHEHNEM UHOANBUAYANBHOIO obecneunBaeTcs B Xoe BbIMONIHEHMS
3agaHung WHOMBMAYaNbHOro 3ajaHns
Ne HanmeHoBaHue
1 dun3myeckne OCHOBbI KIacCU4ECKOM
MexXaHWUKNn. OlMK-1 CnocobeH peluaTb TUMOBbIE 3a4a4n
2 MonekynapHas dumauka n | npodeccrmoHanbHON AeATENLHOCTM HA OCHOBE 3HaHWI
TepMoanHamuka OCHOBHbIX 3aKOHOB MaTeMaTU4YeCcKuX,
3 OnEeKTpMYECTBO N MarHETU3M €CTECTBEHHOHAaY4HbIX U obLienpodeccnoHanbHbIX
4 KonebaHus 1 BOMHbI. ANCUUNIKUH C NpUMeHeHneM nHopMaLMoOHHO-
5 OnTuka. KOMMYHUKaLMOHHbIX TEXHOSOrMM
6 Atom 1 Agpo

5.1.1.2 Mepe4yeHb NpuMmepHbIX meM UHOU8UdyalnbHbIX 3a0aHul

Bua Tema (HaumeHoBaHue)
WHausugyansHoe dursmnyecKkne OCHOBBI Kraccu4eckon MexaHuku. MonekynapHas dusmka u
3apaHne Ne1 TepMoguHamuKa
WHausugyansHoe OneKTpMYecTBO N MarHeTU3M

3agaHne Ne2

WHaveuayaneHoe KonebaHus n BonHbl. Ontuka. ATom 1 Agpo
3apgaHne Ne3

5.1.1.3 UnghopmayuoHHO-MemoduYyecKkue u MamepuasnibHO-mexHuU4Yeckoe obecneyeHue npouyecca
ebInosIHeHUs1 UHAueudyasibHO20 3adaHusi
1. MatepuanbHo-TexHM4Yeckoe obecneyeHne npouecca BbIMONHEHUS WHOUBMAOYANbHOrO 3aJaHus —
cMm. MNpunoxeHwue 6.
2. ObecneveHune npoLecca BbINOMHEHUS UHOMBUAYANbHOrO 3a4aHnst y4ebHon, y4ebHO-MeToaNYEeCKon
NUTEpPaTYpo WM  UHBIMK  OMONMOTEYHO-MHDOPMALMOHHBIMKM  pecypcaMmn UK cpeactBammu obecrnedeHust
obpasoBaTtenbHoro npouecca — cm. lNMpunoxexne 1, 2, 3.
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LUKAJITA U KPUETEPU OLEHUBAHUA
- OLleHKa «3a4YmeHOo» BbICTaBMsieTCsl, eCnn 0byyatoLnincs BbINOMHUIT BCe 3a4aHus B
nonHoM o6bEme Nnbo AonycTUN He3HAYUTENbHbIE HETOYHOCTH.
- OUEHKa «He 3ayYmeHOo» BbICTABMSETCS, ecrnv oby4aloLlNnCcs BbIMONTHUI TOMbKO
4YacTb U3 NpeasioKeHHbIX 3agaHni NMMbo A4OoNYyCTUN CyLLEeCTBEHHbIE OLLINOKN.

5.1.2 NepeyveHb 3agaHUM ANA KOHTPONbHbIX paboT
obyyarowmxca 3ao4Hon opmbl 00yYeHUs1

5.1.2.1 Mecmo koHmposibHOU pabombi 8 cmpykmype QUCUUNIUHbI

Pasgensl ancunnnuHbl, OCBOEHNE KOTOPbIX
obyyaroLmmmncs conpoBoXxaaeTcsa nunm KomneTeHunn, dopmmpoBaHne/pasBntmne KOTopbix
3aBepLUaeTCcs BbINONHEHNEM UHANBUAYANbHOIO obecneynBaeTcsa B Xo4e BbINONTHEHUS
3agaHug WHOUBMAYANbHOrO 3a4aHus
Ne HavnmeHoBaHwue
1 dur3myeckne OCHOBbI KNacCU4EeCKOM
MeXaHUVKN. OlK-1 CnocobeH peluaTtb TUMOBbIE 3a4a4n
2 MonekynspHas dpusnka N | npodeccnoHanbHON AeATENbHOCTM HA OCHOBE 3HAHWUI
TepMOANHaMMKa OCHOBHbIX 3aKOHOB MaTeMaTU4eCKunX,
3 ONEKTPNYECTBO U MarHeTn3m €CTECTBEHHOHAY4HbIX U 0bLienpodeccmoHarnbHbIX
4 KonebaHusi 1 BONHbI. OVCUMNITNH C MPUMEHEHNEM NHGOPMALMOHHO-
5 Ontuka. KOMMYHWKALMOHHbBIX TEXHOMOMMN
6 Atom 1 Agpo

5.1.2.2 NMepeyeHb npuMepHbIX memM 3adaHull Osisi KOHMPOJIbLHOU pabombi

Bug Tema (HanmeHoBaHue)
KoHTponbHas dPunanyeckre oCHOBbI Kraccmyeckon mexaHukn. MonekynapHas gusuka un
pabota Ne1 TepmoguHamumka
KoHTponbHas OnNeKTpPNYECTBO U MarHeTnam
paboTta Ne2
KoHTponbHas KonebaHua v BonHbl. OnTuka. ATom n Agpo
pabota Ne3

5.1.2.3 UHdhopmayuoHHO-Memoduyeckue U MamepuasibHO-mexHU4ecKoe obecriedeHue npouyecca
8bIMNoJIHeHUs1 KOHMpPOJIbLHOU pabombi
1. MartepuanbHo-TexHN4Yeckoe obecrneyeHne npolecca BbIMOMHEHWUS KOHTPOSbHOW paboTbl — CM.
MpunoxeHwne 6.
2. ObGecneyeHne npoLecca BbINOMIHEHUS KOHTPOMbHOW paboTbl y4ebHOW, y4eBGHO-MeToanYEeCKON
nuTEPaTypon M UHbIMM BUONMOTEYHO-UH(POPMALMOHHBIMKM pecypcaMu U cpeacTBamm obecnedeHust
obpasoBaTtenbHOro npouecca — cMm. MNpunoxexne 1, 2, 3.

LWUKANA U KPUTEPUN OLEHUBAHUA
- OlLEeHKa «3a4ymeHo» BbICTaBMSIETCS, ecnu oby4atoLWmnincss BbINONHWUM BCE 3adaHWUs B MOSTHOM
00bEMe nMMbo JonycTnn He3HauYnTErNbHbIE HETOYHOCTW.
- OUEHKa «He 3aYymeHO» BbLICTABMISIETCS, ecrnyM oby4daloWmMincs BbIMOMHMI TOMbKO YacTb U3
npeanoXxeHHbIX 3agaHnii NIMbo [onyCTUN CyLWwecTBEHHbIE OLIUGKN.

5.1.2.4 Tunoebie KOHMPOJIbHbLIEe 3a0aHus
TunoBble KOHTPOIbHbIE 3aaHWsA UMK UHble MaTepuanbl, Heobxoaumble AN OLEHKU 3HAHWIA, YMEHWUN
N HaBbIKOB M (UNK) onbiTa AOEATENbHOCTW, XapakTepu3yLlMX 3Tanbl OPMUPOBaAHUSA KOMMETEHUMA B
npouecce OCBOeHMs1 oOOpasoBaTenbHOM MporpaMmbl; METOAMYECKME MaTepuarnbl, Onpegenswoowue
npouenypbl OLEHVMBAHWS 3HaHUW, YMEHWI, HaBbIKOB U (MIn) ONnbiTa AESATENBHOCTU, XapakTepusyoLwue aTanbl
dopMMpOBaHUSA KOMNETEHUUI NpeacTasneHbl B [MpunoxeHnn 9 «PoHA OLLEHOYHBIX CPEACTB N0 QUCUUMMMHE
(nonHas Bepcus)».
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5.2 CamocTosAITeNIbHOE U3Yy4YEeHUe TeM

BOMPOChHI

Aanda caMoCcToATeNIbHOro U3y4eHms TemMbl

Homep
pasgena
amcumnnu
Hbl

Tema B cocTaBe pasgena/Bonpoc B COCTaBe TeMbI
pasgena, BbIHECEHHbIE HA CaMOCTOSITENbHOE
nsyyeHune

PacueTtHas
TPYAOEMKOCTb,
yac

dopma TekyLiero
KOHTpOMs no Teme

1

2

3

OuyHas oopma oby4eH

Tema 1 «MpuMeHeHne 3aKOHOB COXpPaHEHUsI
MMMyJbCa U 3HEPrum K yrnpyromy u Heynpyromy
ypapam» (MoHsTUe yaapa, Knaccudmkaums m
XapakTepucTuka yaapos, NpYMeHeHWe 3aKOHOB
COXPaHeHWs1 UMMynbca U SHePrum K ynpyromy u
Heynpyromy yaapam)

KOHCNEKT

Tema 2 «<Bugbl cun B mexaHuke»
(rpaBMTaUMOHHas cuna, cuna TsSKecTw, Bec Tena,
Curna ynpyrocTtu, cuna TpeHumst)

obobLatowas Tabnuuya

Tema 3 «flBneHus nepeHoca» (auddysus,
TEenIonpoBOAHOCTb, BSA3KOCTb).

KOHCNEKT-CXema

Tema 4: MarHuTHbIM noToK. PaboTa MmarHuTHoro
nons.

KoHcnekT- cxema

Tema 5: dnekTpomarHuTHas Teopusi
MakcBenna gnsa 3/m nons.

KOHCNEKT-

Tema 6: VIHTepdepeHUNs CBETA B TOHKNX NNEHKAX.
lMpocBeTneHne ontukn. HTEepdepomeTpbl.

obobuwatowas Tabnuua

Tema 7: BonHoBble npouecchl. BonHoBoe
ypaBHeHue (ogHomepHoe). dasoBas 1 rpynnosasi
CKOPOCTb.

KoHcnekT- cxema

Tema 8: LlenHas peakuunsa geneHuns. SnemMeHThbl
PU3NKM 3NEMEHTAPHBIX YacTuy,

KoHcnekT- cxema

BCero

30

3aoyHas chopma o6yyeHus

Tema 1. Pabota n sHeprusa. Pabota nepemeHHON
cunbl.  KuHemaTtmyeckas M nmoTeHuumanbHas
9Heprus. 3aKOH COXpaHeHWss  MexaHU4ecKom
aHeprum

Tema 2. 3nemeHtol CTO. [lpeobpasoBaHue
Manunes. MexaHun4yeckni NPUHLMN
oTHocuTenbHocTu. [MpeobpasoBaHne JlopeHua wu
cneacTBue N3 HUX

Tema 3. OCHOBHOe ypaBHEHWE MOEKYMAPHO —
KuHeTudeckon  Teopun.  CpegHas — aHeprus
MOeKynbl

Tema 4. Uwkn KapHo. Btopoe Havano
TepMoauHaMuKkn.  JHTponud, €€ craTtuyeckoe
TOJIKOBaHME U CBA3b C TepMOJJ,VIHaMVILIeCKOVI

Tema 5. Paborta cun nons no nepemMeLleHuo
TOYEeYHOro  3apsga. Livpkyndumsa  Bektopa
HaMNPsPKEHHOCTW. MoTeHuyunan. Cgsa3sb
HaNpsHKEHHOCTW 1 NOTeHUMana.

Tema 6. Npasuna Kupxroda n ero npumeHeHust

Tema 7. 3akoH bBbuo-Casapa-Jlannaca wu ero
NPUMEHEHNE K pacyETy Moremn: Mnonsa KpyroBoro
TOKa, NpAMOro Toka. MarHuTHbId noTok. PabGoTta

MarHUTHOro nosgd

15
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Tema 8. MarHntHble cBoOWCTBa BeLlecTBa.
Linpkynauns sektopa MarHUTHOW UHOYKUNN.
fABneHne  camoumHgykumn.  TpaHcdopmaTopsbl. 7
OHeprusi MarHMTHOro nonsl. OnekTpoMarHuTHas
Teopus MakcBenna ans a/m nons

Tema 9. Hesatyxatwowme
MexaHuyeckue konebaHus.
KOHTYp. MasaTtHukun. CnoxeHune
konebaHui
Tema 10.
cBOOOAHbIX
pelleHve
Tema 11. 3aryxatouiune konebaHus
(anekTpuyeckme " MeXxaHun4eckme).
Anepunogunyeckuii npowecc. 5
BbiHy>XaeHHbIE konebaHwus. Pe3oHaHc.
[MepeMeHHbIN TOK

Tema 12. BonHoBble
ypaBHeHune (0gHOMEpHOoE)
Tema 13. KorepeHTHOCTb U MOHOXPOMAaTUYHOCTb
CBeTOBbIX BOMH. Pacyér uHTepdepeHUnoHHON
3 KapTuHbl OT ABYX MCTOYHMKOB. WHTepdepeHuus 5
cBeTa. VIHTepdepeHUna ceeTa B TOHKMX MNEHKaX.
lMpocseTnenne ontukn. MHTEepdepomeTphl

Tema 14. [Oudpakuns OpeHensa. [dudpakums
PpayHrogepa. Andpakumsa Ha NPOCTPaHCTBEHHON 5
pewéTke

Tema 15. 3akoHbl bptoctepa u
Monspongbl 1 X NPUMEHEHNE

Tema 16. Jddekt KomntoHa. CseToBOE
Aasnexve. KopnyckynspHoO — BOMTHOBOW Ayanuvam.
Ondppakuna anektpoHoB. BonHoBas dyHKUMS.
YpaBHeHuve WpeauHrepa

Tema 17. TlpoucxoxaeHus nMHenyaToro crekrpa
Bogopofa. CepuanbHas opmyna 3
Tema 18. 3akoHbl coOXpaHeHus B SA4epHbIX
peakumsx. LienHas peakums geneHvs. OnemeHThbl 3
PU3MKN ANEMEHTAPHbIX YacTuy,

anekTpuyeckne U
KonebartenbHbll
rapMOHUYECKMX

OuddepeHumnanbHble  ypaBHEHUS
rapMoHu4ecknx  konebaHum,  ux 7

npoueccebl. BonHosoe

Mantoca.

BCEero 108

LUKAITA U KPUTEPUUN OLUEHUBAHUA
- OLleHKa «3a4meHo» BbICTABMSETCS, ecrniv obyyalwmica oopMun OTYETHbLIN MaTepuan B Buae
KOHCNeKTa CaMOCTOATENbHOrO M3Yy4YEeHHOro MaTtepuarna, CMOr BCECTOPOHHE pacKpbiTb TeopeTuyeckoe
cogepxaHue TeMbl.
- OUEHKa «He 3aymeHO» BbICTABMNSAETCS, ecnv obydalLnicss HeakKypaTHO OOPMUIT OTHETHbIN
MaTtepuan B BUAE KOHCMEKTa Ha OCHOBE CaMOCTOSTENbHOMO U3y4eHHOro MmaTepuana, He CMOr BCECTOPOHHE
packpbITb TEOPETUYECKOE COAEP)KAHNE TEMBI.

5.3 CAMOMNOAOIroTOBKA K AYOUTOPHbLIM 3AHATUAM
(KpOME KOHTPONbHbIX 3aHATUN)

3aHaTus, PacuetH
OpraHnsaumnoHH
no KOTOPbIM XapakTtep 251 OCHOBA as
npegycmoTpeHa (copepxaHune) CaMOonoAroToBK OO0wwui anropyTM CaMoNoAroTOBKU Tpyooem
CaMonoAroToBK CamMonoAroToBKM " KOCTb,
a yac.
OyHas chopma o6yyeHus
OsHakomreHue ¢ 1) N3yunTb meToguyeckune ykasaHums K
o MeTtogunueckune

MEeTOOMKON NP
JlabopaTopHbie yKasaHus no o

BbInonHeHna J1P. 2) 3yunTb/NnoBTOPUTL TEOPETUYECKUI 20
3aHATUSA noaroToBke K »

3anonHeHune P mMaTepwan, NMonoXeHHbIN B OCHOBY

YyacTu oT4yeTa no MeTo4a U3MepeHns, OPUEHTUPYSCh Ha
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nposegeHuto JIP

BOMPOChHI AJ151 CAMOKOHTPOSIS
3) OcbopmuTb NabopaTtopHyto paboTy B
TeTpaau B COOTBETCTBMM NIAHOM OoT4yeTa
no JIP

BbinonneHne

JomaluHero 1) N3yunTb/NOBTOPUTE TEOPETUHECKNIA
3agaHuvs K 3apaHuns maTtepuarn, COOTBETCTBYIOLLMI TEME
oyepegHomy npenofaBaTens | NPaKTUYECKOro 3aHATUS, OPUEHTUPYACH
MpakTnyeckue 3aHATUIO. , BbljaBaemble Ha BOMNPOCHI A1 CAMOKOHTPOMSs 10
3aHATUA MoBTOpeHue B KOHLe 2) BoinucaTb B TeTpagb OCHOBHbIE
BOMPOCOB TeOpUM | NpeabiayLlero dopMyrbl, ypaBHEHUS, 3aKOHbI,
B COOTBETCTBUN C | 3aHATUSA COOTBETCTBYIOLLNE TEME 3aHATUS
Bonpocamu gns 3) BeinonHuTb 3agaHue npenogasatens
CaMOKOHTpOs
3aoyHas ¢hopma o6yyeHus
JlaGopatopHble MoBTOpeHue 3apaHus 1. MNoBTOpeHue TEOPETUYECKUX
3aHATUSA matepuana, npenogasartens, BOMPOCOB
N3y4eHHOro B BblJaBaeMble B 2. WNayyeHue nuTeparypbl no
NEKLUNOHHOM KOHUe npegnaraeMbsiM BOnpocam 12
Kypce; npeablayLero 3. MNogroToBka OTBETOB Ha BOMPOCHI,
BbINOSIHEHNE 3aHATUSA HanMcaHne KOHCNeKTa
NpaKkTU4EeCKMX 4. BbinonHeHue NPaKTUYECKNX
3agaHun 3agaHuu (npu HeobxognMoCTH)

5.4 CamonogroTtoBka v y4yactue
B KOHTPOJIbHO-OLLEHOUYHbIX Y4€OHbIX MeponpuaTusx (paborax) npoBOAMMBLIX B paMKax TeKyLlero
KOHTPOJISi OCBOEHUA AUCLIUMIIUHBI

HanmeHoBaHune PacueTHas
OxsaTt CopepxatenbHas xapakTepucTuika
OLIEHOYHOro TPYLOEMKOCTb,
obyyarowmxcs (TemaTnyeckas HanpaBrEHHOCTb)
cpeacTBa yac
1 2 3 4
OyHasa cbopma 0byyeHus
Tect 100 % Paspenbl 1 -6
KoHTponbHas pabota 100 % Pasgenbl 1 -6 26
Onpoc 100 % Paspenbl 1 -6
Becepa 100 % Paspenbl 1 -6
3ao4yHasa dopma 06yyeHus
Tect 100 % Paspenbl 1 -6
KoHTponbHas pabota 100 % Pasgenbl 1 -6 17
Onpoc 100 % Paspenbl 1 -6
Becepa 100 % Paspenbl 1 -6
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6 MPOMEXYTO4YHAS ATTECTALIUA OBYYAIOLLINXCA
Nno PE3YJIbTATAM U3YYEHUA YYEBHOU OUCLUUMNIIUHDI

6.1 HopmaTtuBHas 6a3a npoBegeHus
NPOMEXYTOYHOM aTTecTauum ody4aroLmnxcs No pesynbTaTaMm U3y4YeHUs AUCLUNIIUHBI:

1) pencTByOLEE

«lNonoxeHne o TEKyLleM KOHTpOoJie ycneBaemMoCTH,

npomemyTquoﬁl arrecraunm

obyyarowmxca no nporpammam BbiclIero obpas3oBaHWsi — nporpammam GakanaBpuata, nporpammam
crneuuanuTeTa, nporpaMmmamM MarncTpartypbl U cpegHero npodyeccuoHansHoro obpasoeanunsa B P60y BO

Omckur FTAY»

6.2. OCHOBHbIE XapaKTepUCTUKMN

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

Uenb
NMPOMEXYTOYHOW aTTecTaLum -

YCTaHOBMEHME YPOBHS AOCTVXKEHNS KaXKabIM 00yYaloLwmmes uenen
0byyeHusa No gaHHON AUCLMNIIMHE, U3NOXEHHBIX B N.2.2 HAaCTOSALEN
nporpamMmbl

Popma
NPOMEeXYTOYHOM aTTecTaumm -

9K3aMeH

MecTO 3Kk3ameHa
B rpacdmke y4yebHOro npouecca:

1) nmoaroToBka K 3K3amMeHy M caaya SK3ameHa OCYLLEeCTBSeTCs 3a
CYET y4yebHOro BpemeHu (TPYAOEMKOCTW), OTBEAEHHONO Ha
9K3aMEHaLMOHHYK Ceccuio Ana  obyyalLwmxcs, CPOKM KOTOpPOM
yCTaHaBMMBaKTCA NPMKa3oM N0 YHUBEPCUTETY

2) parta, BpeMda M MeCTO npoBedeHUA O3K3aMeHa olnpeaendeTcad

rpacdukoM  coauum  3K3aMeHoB,  YTBEPXOaeMblM  [eKaHOM
BbiNyckatLlero gakyneTteTa
®Popma 3K3ameHa - YCMHbIU

Mpouenypa npoBeneHusi
3IK3aMeHa -

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

K3amMeHaUMOHHasA nporpamma
no y4ye6HOM AUCLUNIINHE:

1) npeacTaBneHa B )OHAE OLLEHOYHbIX CPEACTB MO AUCULUMNITUHE
(cm. MpunoxeHune 9)
2) oxBaTtblBaeT pasgenbl 1 -3

MeToguyeckue matepuansil,
onpegensiowue npoueaypbl
OLleHMBaHUs 3HaHUN, YMEHUN,
HaBbIKOB:

npeacTaBneHbl B OHAE OLEHOYHbIX CPEACTB MO AMCLUMITMHE
(cm. MpunoxeHue 9)

6.2 OCHOBHbI€ XapaKTepUCTUKN

npome)l(yTquoﬁ aTrectTauuvu oquarou.wlxcn no uToram nm3yv4eHunsa guCUUNIIUHbLI

Llens npomexyTouHoM
aTTecTauum -

YCTaHOBMEHNE YPOBHSI AOCTUXEHMUS KaXabIM obydatoLmMmesa Lenem
1 3agay oby4yeHus no 4aHHOM OUCLMNIIMHE, U3NOXEHHbIM B N.2.2
HacTosLLEN NPOrpaMmal

dPopma NPOMEXYTOHHOMN
aTrecrauum -

3a4éT

MecTo npoueaypbl nony4yeHuA
3ayéra B rpacmke y4yebGHoOro
npouecca

1) yyacTue obyyatoLlerocs B npoueaype nonyyeHns 3ayérta
OCYLLECTBIISAETCS 3a CHET y4ebHOro BpeMeHu (TpyaoEMKOCTH),
OTBEAEHHOrO Ha U3yvyeHvne ANCLMNIWHBI

2) npoueaypa npoeoantca B pamkax BAPO, Ha nocnegHen Hefene
cemecTpa

OCHOBHbI€E YCNOBUSI NOJy4eHUsA
obyyarowmmcs 3ayéTa:

1) obyvatoLmncs BbINONHWUN BCe BUAbI y4eOHOM paboThl (BKMoYas
CaMOCTOATENbHYH) U oTYMTanNcs 06 Ux BbIMOSTHEHUN B CPOKM,
YCTaHOBMEHHbIE rpaddnkomM y4ebHOoro npouecca no gUcCunniamHe

Mpoueaypa nony4veHus 3avéTa -

MeToguueckue maTtepuansl,
onpeaensiowue npoueaypbl
OLEeHUBaHUA 3HAHUNA, YMEHUN,
HaBbIKOB:

MpeactaBneHbl B POHAE OLIEHOYHBLIX CPEACTB MO AaHHON ydebHoM
avcumnnuHe (cm. — MNpunoxexue 9)
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7 OBECMNEYEHUE YYEBHOIO NMPOLIECCA NO ANCUUNNUHE

7.1 BubnuoTte4yHoe, MHhopMaLMOHHOE U MeToAMYecKoe obecne4vyeHue
y4yebHoro npouecca no AMcuUunianHe

B cooTBeTCTBMU C OEWCTBYIOLWLMMMK FOCYAapCTBEHHbIMM TpeboBaHUsIMKM Onst peanusauun yy4ebHoro
npouecca no avcumniunHe obecneynBaroLLen Kageapon paspabatbiBaeTcs 1 NOCTOSTHHO COBEPLLEHCTBYETCS
yyebHo-meToandeckuin komnnekc (YMK), cooTBeTCTBYHOWMIA gaHHOM paboyer nporpamme. Npu paspaboTke
YMK «kacbenpa pykoBoACTBYETCA YCTaHOBMEHHbIMU YHUBEPCUTETOM TpeboBaHMAMU K €ero CTPYKType,
COAEPXaHMI0 N OPOPMIIEHNIO.

OpraHusaunoHHo-meTogudeckum sapom YMK aenstoTcs:

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

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

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

- MeToguYecKkne pekoMeHgaumy npenogasatensam no gucumnnue (MpunoxeHue 7).

B coctaB y4ebGHO-mMeTOOMYECKOrO KOMMfekca B o00sA3aTenbHOM MNOpsigke Takke BXoAAaT
nepeuncrieHHble B lpunoxeHnsax 1 n 2 WUCTOYHUKM y4ebOHOM K yd4ebHO-MeToaMYeckon WHopMaLum,
y4ebHble pecypcCbl U CpeacTBa HarnsagHoOCTy.

MpunoxeHna 1 n 2 Kk HacTosdwemy y4ebHO-nporpaMMHOMY AOKYMEHTY B 00s3aTenbHOM nopsigke
aKkTyanuaupyeTcst Ha Hayano kaxgoro y4ebHoro roga

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

7.2 UHcpopMaLMOHHbIE TEXHOSIOMMU, UCNOJIb3yeMble NPU OCYyLLEeCTBIIEHUN
oGpa3oBaTenbHOrro npouecca Nno AUCUUNIMHe; COOTBEeTCTBYIOLAA UM
MH(OPMaLMOHHO-TEXHOSIOTMYECKas U KOMNbIOTepHas 6a3sa

MpumeHenmne cpencts VKT B npouecce peanusaumm UCLUNNINHBI;

—  WCMONb30OBaHWE WHTEpHEeT-Opay3epoB Ansi MNpocMoTpa, Moucka, GuibTpaummn, opraHmusauum,
XpaHEeHUS, N3BMEYEHNsT U aHanu3a AaHHbIX, MHOPMaLMN U LUGPOBOrO KOHTEHTA;

— ucnonb3oBaHWe o06MayHbiX CEPBUCOB [Ansi MPOCMOTpa, Moucka, unbTpaumm, opraHusauuu,
XpaHeHUs, N3BMeYeHns 1 aHanuaa gaHHblX, MHopmaLummn u unugpoBoro kKoHTeHTa (Google avck 1 T.4.);

— uncnonb3oBaHneoducHbIxnpunoxeHmn Microsoft Office (MS Excel, MS Word, MS Power Point ngp.)
n Open Office;

— MoJroTtoBka OTYETOB B LMAPOBOM Unu GymaxxHom dopmarte, B TOM Yncie NOAroTOBKa Npe3eHTauni
(MS Word, MS PowerPaint);

— wucnonb3oBaHue digital-uHCTPyMEHTOB NO  (POPMMPOBAHUIO INEKTPOHHOrO 0bpasoBaTenbHOro
koHTeHTa B 3UMNOC yHuBepcuteTa (https://do.omgau.ru/ ), npoBepke 3HaHWA, OOLLEHUHA, COBMECTHON
(komaHgHOM) paboTbl M CamMOMOArOTOBKM CTYAEHTOB, COXPAHEHUIO LMGPOBLIX CrNefoB pes3ynbTaToB
06y4eHus n np.

MHdopMaLMoHHbIE TEXHOMOMMKU, WCMOMb3yeMble MPU OCYLIECTBNEHMM obpasoBaTenbHOro npolecca no
OVCUMNIIMHE 1 cBefeHns 06 MHPOPMAaLMOHHO-TEXHOMOMMYECKOW U KOMMbIOTEPHON Ba3e, HeobxoamMmMon ans
npenofaBaHns U U3yYeHUs AUCUUNNWUHBI, npeAacTaBneHbl B [MpunoxeHun 5. [daHHOe npunoxeHue B
0bs13aTENBHOM MOPSAAKE aKTyanM3mpyeTecsl Ha Havarno Kaxaoro y4ebHoro roga.
7.3 MaTepuanbHo-TexHU4Yeckoe obecnevyeHne y4e6HoOro npouecca no gUcCLUNINHe

CeegeHnss 0 MaTepuanbHO-TexHu4eckon 6ase, HeobxoguMMom Ans peanu3auuy MporpaMmbl
ONCUMNIUHBI, NpeAcTaBneHbl B MNpunoxeHun 6, kotopoe B 06s3aTenbHOM MOPSAKE aKTyanuaupyeTcs Ha
Hayano kaxgoro y4ebHoro roga.

7.4. OpraHmsauunoHHoe obecneyeHue y4yebHOro npouecca n cneymanbHble TPe6OBaHNA K HEMY
C yYeTOM xapakTepa y4e6HoM paboTbl N0 AUCLUNIIMHE
AyauTopHble y4yebHble 3aHATMA N0  AUCUMMNUHE BeAyTCA B COOTBETCTBMM C  pacnucaHueM,
BHeayaMTOpHas akagemudeckas paboTa opraHM3yeTcsi B COOTBETCTBMM C CEMECTPOBbIM rpacdukom BAP u
rpadovkamu cgavm/npréma/sawnTel BbIMOMHEHHbIX paboT. KoHcynbTupoBaHme o6y4arolmMXcs, U3y4datomx
OaHHYH0 OUCUUMIMHY, OCYLLECTBIIAETCS B COOTBETCTBMM C rPaddMKOM KOHCYNbTaLUN.

7.5 KappoBoe o6ecneyeHue y4e6HOro npouecca no gUCUUNIINHE
CeBegeHns o kagpoBoM obecrneyeHun y4ebHOro npouecca no AUCUUMNIIMHE NpPeacTaBleHbl B
MpunoxeHun 8, koTopoe B 06si3aTerNIbHOM MOPSAKE akTyanuanpyeTcs Ha Havano kaxaoro ydyebHoro roga.

7.6. O6ecneyeHne y4ebHOro npouecca no AMCLUMNIIMHe AN UHBaNuAoB U nuy,
C OrpaHM4YeHHbIMU BO3MOXHOCTSIMM 340POBbA
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OpraHusaunoHHo-Negarormyeckoe,  NCUXOSIoro-neaarormyeckoe  ConpoBoOXAeHue  oby4varowmxcs
MHBanngos M nuy C OrpaHUYeHHbIMU BO3MOXHOCTAMU 300POBbA OCyWEeCTBIAETCA Ha OCHOBaHUU
COOTBETCTByPOLLI,eVI pekoMmeHgauunmm B 3aKkrio4YeHun I'ICVIXOJ'IOI'O-MeJJ,VIKO-I'IE‘ﬂaI'OI'VI‘-IeCKOVI KOMUccmMn umnun
VIHﬂ,VIBI/I,D,yaJ'IbHOVI nporpamMmme peaGVIJ'IVITaLI,VIVI MHBannga.

O6y‘-IaPOL1J,VIMCFI M3 4ymcna nuy € orpaHn4YeHHbIMM BO3MOXHOCTAMU 300pPOBbA U MHBANMOOB B Clly4dae
HeOGXO,D,VIMOCTVIZ

— NpPefocTaBnslOTCA MedaTHble U (UNK) SNeKTPOHHble obpasoBaTenbHble pecypcbl B
dopmax, aganTMpoBaHHbIX K OrpaHUYEHUAM X 300POBbS;

— y4yebHO-MeToaMyeckMe MaTepuanbl AN CaMOCTOATENbHOM  paboTbl, OLEHOYHbIE
cpencTsBa BbIOUPAOTCA C yH4ETOM MX MHAMBUAYANBHBIX MCUXOU3NYECKNX OCOOEHHOCTEN;

— paspellaeTcs MCMonb30BaHNE TEXHUYECKUX CPEeAcTB, HEOOXOOUMbIX MM B CBSA3U C WX
NHANBMAYaNbHbIMKU OCOBEHHOCTAMM (3TU cpeacTBa MoryT GbiTb NpeaocTaBneHbl YHUBEPCUTETOM
NN MOTYT UCMONb30BaTbCA COOCTBEHHbIE TEXHUYECKNE CPEACTBA).

— npoBegeHve npouenypbl OUEHMBAHUSA pPe3ynbTaToB OOy4YeHWst BO3MOXHO C Y4ETOM
0ocobBeHHOoCTEeN HO30M0rMn (YyCTHO, NUCbMEHHO Ha Bymare, NMMCbMEHHO Ha KoMMNbioTeEpe, B hopme
TECTMpPOBaHMA W T.N.) NPU WCMNOMb30BaHMM [OCTYNHOM POPMbl MNPEAOCTaBMEHUA 3afaHWuin
OLEHOYHbIX CPEACTB M OTBETOB Ha 3afaHusi (B nevaTHou chopme yBENUYEHHbIM LWPUEPTOM, B
dopme ayamosanucu, B popMe 3MEKTPOHHOIO AOKYMEHTA, 3a4aHNs 3a4MTbIBAOTCS aCCUCTEHTOM,
3afaHva  nNpedocTaBNsalTCA € UCNOMb30BaHWEM  cypaonepeBoga) C - UCMONb30BaHMEM
AOMOSTHUTENBHOTO BPEMEHW ANS NOArOTOBKN OTBETA.

Bo Bpemsi npoBedeHusi 3aHATUMIA B rpynnax, roe obydaroTtcss mHBanugbl n obydatowmecs ¢ OBS,
BO3MOXHO NnpumeHeHune MyJ'IbTI/IMe,CI,VIVIHbIX cpencTB, OPIrTEXHUKN, cnaﬁn-npoeKTopOB N UHbIX CcpeacTB Ond
MOBbILLEHUST YPOBHSI BOCNPUATUST y4eOHOM MHpopmMaumm ody4aoWwmnmMmcs ¢ pasfinyHbIMU HapyLieHamMun. Ons
pas3bACHEHUA OTAeNlbHbIX BOMPOCOB M3ydYaeMou OuCUUniiMHbl npenogasatendaMm  OONOJTHUTENbHO
npoBogATCcAa nHameunayarbHble KOHCynbTauun, B TOM Yucrne ¢ Ucnojib3oBaHMem cetn MHTepHeT.

7.7 O6ecneyeHune obpasoBaTeNibHbLIX NPOrpaMm ¢ YaCTUYHbLIM NPUMEHeHUeM
3MEeKTPOHHOro o6Gyy4eHuns1 U QUCTAHLUMOHHbIX O6pa3oBaTesibHbIX TEXHONOrMn

Mpu peanusauMm nporpamMmmbl AUCUMMNMHBI  MOTYT MNPUMEHSITbCS  3NEKTPOHHOE 0byyeHne u
ANCTaHLMOHHbIE 0bpa3oBaTesibHble TEXHOOMUN.

B cnyyae npumMeHeHus 3MEKTPOHHOrO 0BYyYeHWsl, OUCTAHUMOHHBIX 06GpasoBaTenbHbIX TEXHOMOTUNA,
obyvatowmmea  obecneynBaeTca [OOCTYN K COBPEMEHHBIM NpodpeccroHanbHbiM  6a3am  AaHHbIX |
MHPOPMALIMOHHBIM CMPaBOYHbIM CUCTEMAaM, COCTaB KOTOPbIX onpedensieTca B pabodeit nporpamme. B
MHbopMaLMOHHO-06pa3oBaTenbHO cpefde YHMBepcuTeTa B paMKkax AUCLMMNUH CO3[4aeTcsl 3NeKTPOHHBLIN
obyvaloLmii Kypc, cogepalimin y4eGHO-MeToanyeckne, TeopeTudeckne maTtepuansl, MHPOPMALMOHHBbIE
maTepuans! Ana caMoCTOSATENbHOW paboThl.
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8. MTNCT PACCMOTPEHWUA U OQOBPEHUIA
pabouyei nporpammbl aucuunnuHbl 51.0.08 dusuka
B coctase OO 21.03.02 3emMneycTpOMCTBO U KagacTpbl

1. PaccmoTpeHa u onobpeHa:

sibies

a) Ha 3acepaHuu obecneymBarolleit npenogasaHue kageapbl rymaHuTapHbix, COLWIaanO-aKOHOMVNeCKVIX "

d)YHAaMeHTaﬂbeIX auncuunnud

npotokon Ne 10 ot 02.06.2021 . /
3aB. kaceapoit, KaHA.UCT.HayK, AOLEHT ék? . E.B. Cokonoea

6) Ha 3acepaHun metoguyeckoro coeta Tapckoro unuana,
npotokon Ne 10 ot 08.06.2021 .
MNpencenarens METOANYECKOTO COBETA, KaHA,. 3KOH. HayK, AOLEHT. Og @V/ E.B.lOaunHa

2. PaccmoTpeHue u ono6peHue npeacTaBUTEeNsiIMU npodeccuoHanbHou cepbl No Npodunto
onorn:

MBY «Otpen apxutekTypbl u 6GnaroyctpoicTea
Tapckoro ropoACcKoro NocenexHuns»,

Owmckas obnactb, r. Tapa, pykoBoguTenb A.C. PomaLnKo

3. PaccmoTpeHue u ofo6peHue BHEWHUMU NPeACTaBUTENAMM (OpraHaMmu) neaaroruyeckoro

(Hay4yHO-neparormyeckoro) cooGuwecTsa No NPog U0 AUCLUNIUHbI:

KomuteT no o6pazosaHuto Aaymﬂmcrpaumw 0%, « ‘\

Tapckoro MyHUUMNansHoro pavaa OMCKOVI o6nac'rv1

C.H. ConoBbesB
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9. USBMEHEHUA U OAONONHEHUA
K pabouen nporpaMmme AUCLUNINHBI
npeactaBneHbl B npunoxexHum 10.
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NPUNOXEHME 1

NEPEYEHb
nuTepaTtypbl, peKOMeHAyeMomn
ANA U3yYeHNA OUCLUMNIIVHDI

ABTOp, HAMMEHOBaHWe, BbIXOAHbIE JaHHbIE

Ooctyn

1

OcHoBHas yyebHas nuTepartypa:

HemugueHko B. N. ®usumka : yuebHuk / B.WN. OemumagyeHko, M.B. lemmayeHko. — 6-
e u3g., nepepab. n gon. — Mockea : MH®PA-M, 2021. — 581 c. - ISBN 978-5-16-
010079-1. - TeKCT : aNeKTPOHHbIN. - URL:
https://znanium.com/catalog/product/1541963 — Pexxum gocTyna: ans asTopus.
nonb3oBaTenemn

http://znanium.com/

VMenues, A. 1. dusuka / A. 1. iennes. — 4-e n3g., ctep. — Cankr-lNeTepbypr :
NaHb, 2024. — 676 c. — ISBN 978-5-507-48769-1. — TeKCT : 9NeKTPOHHbIA. —
URL: https://e.lanbook.com/book/362933 — Pexunm gocTtyna: Ans asTopus.
nonb3osatenen. — C. 1.).

http://e.lanbook.com/

JloryHoBa 3. B. lNpaktukym no cusuke : yuebHoe nocobue / 3. B. JloryHoBa. —
Owmck : Omckun F'AY, 2020. — 87 ¢. — ISBN 978-5-89764-833-7. — TekcT :
anekTpoHHbIN. — URL: https://e.lanbook.com/book/136149 — Pexum goctyna:
ONsl aBTOpU3. Nonb3oBaTenem

http://e.lanbook.com/

Maenoe C. B. O6wwas dgpusnka: cbopHuk 3agady : yuebHoe nocobue / C.B. Nasnos,
J1.A. CkuneTtpoea ; nog pea. C.B. MNaenoea. — Mocksa : UIHOPA-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 dpumsumku : yuebHoe nocobume / B.I'. XaBpyHsik. — Mocksa :
MH®PA-M, 2021. — 400 c. — ISBN 978-5-16-006395-9. - TeKkCT : aNeKTPOHHbIN. -
URL: https://znanium.com/catalog/product/1149108 — Pexum goctyna: ans
aBTOpM3. Nonb3oBaTenemn

http://znanium.com/

XaBpyHsik B. . ®nsuka. llabopaTopHbI npakTukym : yuebHoe nocobue / B. T
XaBpyHsik. — Mocksa : UH®PA-M, 2019. — 142 ¢c. — ISBN 978-5-16-006428-4. -
TekcT : anekTpoHHbIv. - URL: https://znanium.com/catalog/product/1010095 —
Pexxum goctyna: ans asTopus. rnosb3oBaTeren

http://znanium.com/

Kypc cpumaukm: yuebHoe nocobue/ P. U. MpaboBcknia. - 12-e n3g. — CaHkT-
MeTepOypr.: IlaHb, 2012. — 607 c. - ISBN 978-5-8114-0466-7 - TekcT :
HenocpeacTBEHHbIN.

Bubnuoteka Tapckoro
dunnana ®re0y BO
Owmckun FTAY

>KypHan ectecTBEHHOHaY4YHbIX UCCNEAOBAHWI: CETEBOW HAaYYHbIN XXypHan —
MockBa. — ISSN 2500-0489- TekcT : anekTpoHHbIn. - URL: https://znanium.com

http://znanium.com/
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NMPUNOXEHUE 2

NEPEYEHb PECYPCOB
WH®OPMALMOHHO-TENIEKOMMYHUKALMOHHOWN CETU «MHTEPHET»
U NOKAIbHbIX CETEX YHUBEPCUTETA,
Heo6xoAMMbIX ANA OCBOEHUA AUCLUMNNUHBI

1. YaaneHHble 3neKTPOHHbIe ceTeBble y4eOHble pecypcbl BpEMEHHOro AoCTyna,
copmupoBaHHbIe HA OCHOBaHUM NPAMbIX AOrOBOPOB C NpaBooGnagaTensimm
(aneKTpoHHbIe 6MbnuoTeyHble cuctembl - ABC)

HaumeHoBaHue Hdoctyn

9BC «znanium.com» http://znanium.com/

2. OneKTpOHHLIE CeTeBble pecypchl OTKPbITOro gocrtyna (npodeccnoHanbHble 6a3bl AaHHbIX,
MaccoBbl€ OTKPbITble OHNAaNH-KYPCbl U Np.):

MpodeccnoHanbHble 6a3sbl AaHHbIX | https://do.omgau.ru

3. ANeKTPOHHbIe y4ebHble U y4eOHO-MeToaMn4YeCKMe pecypchbl, NOArOTOBMEeHHbIe B
yHUBepcuTeTe:

ABTop(bl) HanmeHoBaHue Hoctyn
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NMPUNOXEHUE 3

YHEBHO-METOAUYECKOE OBECNEYEHUE
CAMOCTOATEJIbHOU PABOTbI OBYYAIOLLUXCA
no AucuunmuHe

1. YyebHO-MeTOANYECKME pPa3paboTKM Ha NpaBax PyKoOnucH

AsTop(bl) HanmeHoBaHve Hoctyn
Crouosa M1.11. MeToanyeckue ykasaHusa ons obyyaroLmxcs no 3NOC «OMIrAY-
N3y4eHUI0 ancumnniunHbl «Pusmka» Moodle»
2. Yye6GHO-MeTOAMNYECKME pPa3pabOTKM HA NpaBax PyKoOMucu
AsTop(bl) HanmeHoBaHve Hoctyn

3. YuebOHble pecypcbl oTKkpbiTOro goctyna (MOOK)

HocTtyn
(ccbinka Ha MOOK,
Jarta nocneaHero
obpalLeHus)

HanmeHoBaHne MOOK Mnatdopma BY3 paspaboTtumk
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NMPUNOXEHUE 4
METOANYECKUE YKASAHUA ONA OBYYAIOLLIMNXCA

no OoCBOEHU ANCLUUNMNMITINHDbI
npeancTtaBlieHbl oTAeJIbHbIM AOKYMEHTOM
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NMPUNOXEHUE 5

MHOPOPMALUMOHHbIE TEXHOJIOI'UWN,
ucnonb3yemble Npu ocyLecTBrneHMn obpasoBaTenbLHOro npouecca

no gucuuniuvHe

1. MporpaMmHbie NPOAYKTbI, HEO6XOAUMbBIE ANA OCBOEHUS Y4€OHON AUCLMMNNUHDbI

HavnmeHoBaHue
nporpammHoro npogykra (M)

Buapbl yuebHbIX 3aHATUIA 1 paboT,
B KOTOPbIX NCMOMNb3yeTcs
OaHHbIN NPOAYKT

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

Jlekuun, nabopaTopHble 3aHATUSA

2. MHCbOpMaLIVIOHHbIe CcrnpaBO4YHble CUCTEMbI, Heo6xoauMble AnA peanun3auunmn y'-leGHOFO npouecca

HavnmeHoBaHue
CNpaBOYHON CUCTEMBI

Ooctyn

3. CneunanusnpoBaHHble NOMELLEeHUsA 1
ucnonb3yemble B pamMkKax WHcopmaTusaumm

obopyaoBaHue,
y4yeOHoro npouecca

HanmeHoBaHue

HaunmeHoBaHWe nomeLleHns
obopyaoBaHus

Buapbl y4ebHbIX 3aHATUI 1 paboT,
B KOTOpPbIX UCMOMb3yeTcs
JaHHOe MoMeLleHne

Knacc cBobogHoro goctyna
B HanM41Mm nMeroTcs
KOMMbIOTEPbI C

KomnbloTepHbIn knacc YCTaHOBIIEHHbIM
NpPOrpaMmHbIM
obecneyeHneM 1 BbIXOOOM
B ceTb NHTepHeT

WMcnonb3yeTcs npu opraHm3auum
CaMOCTOATENbHON paboTbl
obyuaromxcs

YyebHas nabopartopusi obLuen

bramkm KomnbloTep, npoekTop

Mcnonk3yeTcs npu npoBegeHumn
NEKLMOHHBbIX U NabopaTopHbIX 3aHATUN,
KOTOpblE COMPOBOXAAKTCS
OeMOHCTpauunen npeseHTaumm

4. OneKkTpPOoHHbIe MHdopMaLnoHHO-o6pa3oBaTenbHbie cuctembl (AUOC)

Buabl y4ebHbIX 3aHATUIA 1 paboT,

HaumeHoBaHne 3MOC Hoctyn B KOTOPbIX NCMOMb3yeTcs
AaHHas cuctema
3ANOC «OmIrAY-Moodle» https://do.omgau.ru/ CamocTosiTeneHas pabora

obyyarowmxcs
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NMPUNOXEHWUE 6

MATEPUAJIbHO-TEXHUYECKOE OBECMNEYEHUE
YYEBHOI'O NMPOLIECCA Mo ANCUUIMITMHE

HanmeHoBaHue cneumanbHbIX NOMELLEHUI K OcHallleHHOCTb cneyuanbHbIX MOMELLIEHUI N MOMELLLEHUIA
NoMeLLIEeHUI ANs1 CaMOCTOATENbHON paboThl AN CaMOCTOATENBHON paboThl
KoMnblOTEpPHBIN KNacc ¢ BbIXOAOM B AyouTtopuss Oons nNpoBeAeHUs MPaKTUYECKUX 3aHATUN,
«MHTEpHeT». rPyNMnoBbIX N UHOUBMAYAIbHbLIX KOHCYINbTaUMn, TEKYLLEro
KOHTpOns " NPOMEXYTOUHOM aTTecTauumm,
CaMOCTOATENbHON  paboTbl, BbIMNOSIHEHMS  KYPCOBOIoO
npoekTa.
Paboyee mMmecTOo npenogaBaTens, pabouve MecTa
obyuvarowwmxcs.
Hocka yyeHun4yeckas 3X-3nemMeHTHas, 3KpaH,
KOMMbIOTEPLI € NpOrpaMmmMHbiM obecneyeHnem
YyebHble ayauTopumn Ons NpoBeaeHust YyebHass ayguTopusa  NEKUMOHHOro Tuna wu  Ans
NEeKUNOHHBbIX, J'Ia60paTOprIX N NPakKTN4eCkKnx npoBeaeHnsa npakTn4eckmnx 3aHATUN.
3aHATUN Pabouee mecTo npenogaBaTens, pabouve MecTa
obyuvaroLwmxcs.
Hocka y4yeHu4eckas 3X-anemMeHTHas, mebenb
ayanTopHas.
lMepeHocHoe MynbTMMeaniHoe obopyaoBaHue:
NPOEKTOp, 3KpaH, KOoMMbTEP C MNporpamMmmHbIM
obecneyeHnem.
YyebHoe obopynoBaHue, Heobxogumoe ans
npoeefeHms nabopaTopHbix paboT.
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NPUNOXEHUE 7
METOAOMYECKUE PEKOMEHOALUWU NMPENOAOABATENAM

1. OPTAHU3ALMOHHBIE TPEBOBAHUA K YYEEHOU PABOTE NO OUCLUNIIUHE

dopmMbl opraHusauuMm Y4eOHOW Q[OeATeNbHOCTM MO AUCLUUNIWHE: TeKUusi, NpakTudeckme u
nabopaTopHble 3aHATUS, CaMoCTosATENbHas paboTa obyyatLwmnxcs, IK3aMeH.

Y obyyarLlmxca BeayTcs NEKUNOHHbIE 3aHATUSA B MHTEPaKTUBHON hopme B BUAE NeKuun-uHpopmaumm,
nekumMu-Bn3yanusaumm u nekumm-guckyccumn, npobnemHon nekumu. lpakTnyeckue 3aHATUS NPOXOAAT C
pewweHnem 3agay.. Ha nabopaTtopHbix paboTax MCNonb3ylTCA MEeToAbl rpynnoBov paboTbl M 3aluThl
pe3ynbTaTos.

B xoge wusydeHus aucuunnuHbl obyvaroliemycs HeobXxoaAMMO BbIMOMHUTL BHeayaAUTOPHYK paboTy,
KOTOpas COCTOMUT K3 crneaywwmx BuaoB paboT: dukcupoBaHHble BuAabl paboT (gopaboTka 3agaHui,
BblJAHHbIX HA MPaKTUYECKUX 3aHATUSX; CaMOCTOATENbHOE W3y4yeHWe TeM, CaMOCTOSATENbHOE pelUeHue
3agad (2 npaktnyeckne paboTbl) NOArOTOBKA K TEKYLLEMY KOHTPOSHO.

Ha camocTosTensHoe nsyyenve oby4atowerocs o4How hopMbl 06y4EeHNsST BBIHOCUTCS ABE TEMbI:
«OnTuyeckme KBaHTOBbIE reHepaTopbl» U «ANeMeHTapHble YacTuubly». 10 UToram n3ydeHnst AaHHbIX TEM
obyyarowuincs nogrotaBnmMeaeT UHGOpMaLnio B dopMe KOHCMEKTA.

Mocne npoBedeHVs nekuMn, oOy4valoLLMIICA CaMOCTOATENBHO TOTOBMTCA MO BOMPOCaM feKumun, M3ydaeT
TEOPETUYECKUIA MaTepuar No TeMe NEKLMOHHOIO 3aHATUS, yIEOHYH0 nuTepaTypy, UHTEPHET-PECYPChI.

PesynbTatom npoBegeHUs MpaKTUYECKOrO 3aHATUS SBMSIETCA aKTMBHOE coaepxaTtenbHoe — yyactue
obyyaroLmxcs B COBMECTHOM rpynnoBov paboTe n NpeaocTaBneHre NpenoaaBaTerito peLleHHbIX CorfacHo nnaHa
B ayauMTOpuUM 1 oma 3agau.

Mocne NpoBeOeHns Kaxkaon TemMaTn4eckon nabopaTopHor paboTel MPOBOANTCS TEKYLLUMIN KOHTPOMb, KOTOPLIN
OOJDKEH OLEHMBATLCS NpenoJaBaTenem.

PyGeXHbIn KOHTPOMNb BKIOYAET NPOBEPKY BEAYLLMM MPernofaBaTerieM KOHCMNEKTa NEKUMA, NpoBeAeHNE OBYX
KOHTPOJSbHbIX PaboT Y KOMMOKBUYM .

VITOroBbI KOHTPOb BKIKOYAET TECTMPOBAHUE.

Mo nToram nsy4eHnst AUCLIMMIMHBI OCYLLECTBIISIETCA aTTecTaumsi 0by4aroLLmxcs B popMe aK3ameHa.

YuutbiBas 3HauyMMocTb ®Pusmka B npodpeccnoHanbHOM cTaHoBreHun OakanaeBpa ArpoHoMun, K ee
N3y4eHUIO NPESbSABAIOTCA CreayloLmne opraHmsaunoHHble TpeboBaHus:

— obgazaTtenbHOe nocelleHne obyyarLMMCa BCEX BUAOB ayAUTOPHbIX 3aHATUI; BeOEeHUEe KOHCMeKTa B
X04e INEKUMOHHbIX 3aHATUNA; KayeCTBEHHas CaMOCTOATENbHAsA MNOArOTOBKA K MPAKTUYECKUM 3aHATUAM,
akTuBHas paboTa Ha HUX U CBOEBPEMEHHAsi caava npenogaBaTento;

— aKTMBHasi, pWUTMMYHaa BHeayauTopHas paboTta obOyyalollerocsi; CBOEBPEeMEHHas cpada
npenofaBaTento OTYETHbIX MaTepmanos No ayaMTOPHbIM 1 BHEAYAUTOPHbIM Bugam pabor.

2. OPFAHM3ALIMA U NPOBEOEHUE NEKLUMOHHbIX 3AHATUNA

Cneuudwka aucumnnumHbl «®usuka» COCTOUT B TOM, YTO PaCCMOTPEHUE TEOPETUYECKMX BOMPOCOB Ha
NeKUMsaX TECHO CBS3aHO C MPaKTUYECKUMU 3aHATUSIMU. B aTux ycnoBusix Ha nekumsx ocobeHHo Bornbluoe
3HayYeHWe UMeET peanusauns cneayoLmx 3ajay:

1) rny6okoe oCMbICNIMBaHWNE psifia MOHSATUIA U NONOXEHWIN, BBEAEHHbBIX B TEOPETUYECKOM KYpCE;

2) packpbiTe NPUKNagHOro 3HaYeHUst TEOPETUYECKMX CBEAEHWN;

3) pa3B1TNE TBOPYECKOTrO NOAX0AA K PELLUEHMUI0 MPaKTUYECKUX N HEKOTOPbIX TEOPETUYECKUX BOMPOCOB;

4) 3aKkpenneHne Nomny4YeHHbIX 3HaHWUIA NyTeM NPaKTUYECKOTO UCMONb30BaHMS;

Hapsigy ¢ nepeuyucneHHbiMU Bbille 06Opa3soBaTenbHbIMW LENsMU, NEKLUMOHHbIE 3aHATUS OOIKHBbI
npecnefoBaTh U BaXKHblE LieN BOCMUTATENbHOIO XapakTepa, @ UMEHHO:

a) BOCNUTaHME HACTOMYMBOCTMU B JOCTUMKEHUM KOHEYHON Lienu;

6) BOCMUTaHWE AUCLMNMUHBI YMa, aKKypaTHOCTU, [OBPOCOBECTHOrO OTHOLLUEHUS K paboTe;

B) BOCMUTaHWE KPUTUYECKOTO OTHOLLIEHUS K CBOEW [esITeNbHOCTM, YMEHUs aHanuM3upoBaTb CBOH
paboTy, uckaTb ONTUMarbHbIA NYTb PELLEHUS, HAXOAUTb CBOW OLLUMOKN N YCTPaHATb UX.

MpenogaBaTtens [OOMKEH YETKO OaTb CBSI3aHHOE, MOCMefoBaTerNibHOE U3NOXEeHWe MaTtepuana B
COOTBETCTBUMN C HOBEWLUMMMW OaHHbIMU Hayku, NpeacTtaBuTb OOy4yatoLLerocsl OCHOBHOE ee cofepXaHue B
cKaToM, cucTemMaTusmpoBaHHOM Buae. lNpenogaBaTtens AOMKEH manaraTe y4ebHbIA Matepuan ¢ no3vuuii
MEXOMCUMMIMHAPHOIO MoAxoda, [faBaTb 4YeTkMe OonpedernieHns MOHATUAHOro annapaTa, KOTOopbIn
NCMONb3YeTCs NPU U3YHEHUN OUCLIMMNIIVHBI.

B yuebHOM npouecce npenogaBaTenb [AOMKEH UCMOMNb30BaTb aKTMBHbIE U UHTEPAKTUBHblE (DOPMBI
0byyeHnn oby4valoLMXCsl, KOTOpble [OOMKHbI ONMpaTbCs Ha TBOPYECKOE MbllUNEeHNe obyyarolmxcs, B
HanbornbLUuel CTeneHn akTUBU3MPOBATb MO3HaBaTENbHY OEATeNbHOCTb, AenaTb WX COoaBTOpamMu HOBbIX
naen, npuydatb WX CaMOCTOSATENbHO MPUHMMATb OMNTMMAalbHble peLleHuss W cnocobcTBoBaTh WX
peanusauum.
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B ayguTtopHon paboTe co obyvarowmmmcs npegnonaratotca cnegyowme opmbl MPOBEAEHUS NEKLUNA:

UugopmayuoHHas (Mcnonb3yeTcsl OObACHUTENBHO-UNMIOCTPATUBHBIN METOA U3noxeHus). Jlekuuns-
MHopMaLna — caMblii TPAOULMOHHBIA BUA NEKUUIA B BbICLLEN LLKOME.

Jlekyusi-Ouckyccusi — npenogaBaTtenib NPU  M3NOXEHME JEKLUMOHHOTO MaTepuana He TosbKo
NCnonb3yeT OTBETHLI CriyllaTenein Ha CBOM BOMPOCbI, HO U OpraHusdyeT cBOOOAHbLIN OOMEH MHEHUSIMU B
WHTEepBarnax Mexay NormieckuMmmn pasgenamu.

Jlekyus-eusyanusayus npegnonaraeT BU3yanbHyo nogadvy matepuana cpegcrsamu TCO nnm ayguo-,
BUOEOTEXHUKU C pPasBUTUEM WNN  KPaTKUM  KOMMEHTUPOBaHMEM [AEMOHCTPUPYEMbIX BU3yanbHbIX
Martepuanos.

B 3aBucMMOCTM OT MecTa U ponu B oOpraHusauum y4ebHOro npoLecca MOXHO BblAENUTb Takue
OCHOBHble pasHo8UOHOCMU JIeKUUU, Kak:

BeodHasi nekyusi OTKpbIBAeT FNEKUMOHHbLIA KypC MO npeameTty. Ha 3Tol nekuum 4eTko U SpKo
NnoKasblBaeTCs TEOPETUYECKOE U NPUKIaAHOE 3HAa4YeHe NpegMeTa, ero CBssb C ApyrMMu npeametamu, posb
B MOHUMaHUK (BUOEHUN) MMUpPa, B NOArOTOBKE cneumanucra.

O630pHasl neKkuusi COOEPXMT KpaTKylo, B 3HaA4YUTENbHOM Mepe 000O6LLUEeHHY WHGopMauui o6
onpeneneHHbIX 0OHOPOAHbLIX (BrM3KNX NO coaepXaHmio) NPOrpaMMHbIX BOMpoOCcax.

lpo6nemHas nekyus1 npeanonaraeT U3nNoXxeHne maTtepmnana vYepes NpobreMHOCTL BOMNPOCOB, 3agau
unu cutyauun. MNpu aTom npouecc No3HaHMUs NPOMCXOaUT B HAaY4YHOM MOUCKe, gnarnore U coTpyaHMYecTBe C
npenogaBaTenem B NpoLecce aHanm3a u CpaBHEHMS TOYEK 3pEHUSA U T. 4.

3. OPFAHM3ALIMA U NPOBEOEHUE NPAKTUYECKUX U TABOPATOPHbIX 3AHATUA NO
AUCLUMNIIUHE

MpakTuyeckme 3aHATUA TakkKe WMET 3HadeHMe B YydyebHOM npouecce. Ha Takmx 3aHATUAX
obyyarowmecs ydyaTca CamoCTOATENbHO pellaTtb MpakTU4eckne 3adadun, pasBuBalOT HaBblkM paboTbl C
HOpPMaTUBHBLIMW MaTtepuanamu, yrinyonsioT CBOU TEOpPETUYECKME 3HAHNS.

MpakTuyeckoe 3aHATUE NPOBOAMTCA MO CcheunanbHOMY MiaHy-3adaHul, KOTOPOE COOEPXMTCSA B
y4ebHbIX KHUrax, y4ebHO-MeToaNYECKNX MaTepuanax.

Tam >xe ykasblBalOTCA maTtepuanbl, HA OCHOBE KOTOpPbIX peluaeTcsl yyebHas 3agadva, 4arTca KpaTkue
MeTOoAMYECKME PEKOMEHAALIMN MO BbINOMHEHUIO AOMALLHErO 3a4aHuns.

PekomeHayeTca cocTaBuTb MraH MOAFOTOBKM K 3aHATUIO. OTO HE 3HAYUT, YTO HYXKHO 0Osi3aTenbHO
COCTaBMATb MUCbMEHHbIN AOKYMEHT. [locTaToyHO, 4TOOblI 3TOT MnaH, Kak roBOpuTCs, «TBEpO4O cuaen B
ronose». MHbIMK crnoBammn, HEOOXOAMMO XOPOLLO 3HATb TEOPUIO BOMPOCA, KOTOPLIN SBNSETCA NnpeaMeTom
pPacCMOTPEHUS Ha MNpPaKTUYecKoM 3aHsaTuMK. [1oAroToBKa K MPaKTUYECKOMY 3aHATUI0 O0JPKHA HawTu
OTpaXKeHMe B 3amnucsiX, >XenaTenbHO B TOW >Xe TeTpagu, MNOCBALWEHHOW [aHHOMY npeameTty. Ha
NpaKkTU4YeCcKOM 3aHATUKM oby4darolmecss CooOLWaT BapuaHTbl peLleHus  3aday/kasycoB/KENCOB C
COOTBETCTBYHOLLEV aprymeHtaumMen m oOOCHOBaHMEM, KOTOpble 3aTeM KOSMNEKTMBHO obcyxaalwTcs B
nopsigke cBOGOOHOM AUCKyccumn. BaxkHo, YTOObI Kaxabin 0Oy4atoLwmMinecs CTpeMUICa K akTUBHOMY y4acTuio B
obcyxaeHun peluaembix Mpobnem, 4ToObl B Xo4e MPaKTUYECKOrO 3aHATUSI HEe OCTaBaroCb HEMOHATHbIX
BOMPOCOB.

Ha 3aHsaTuM npenogaBaTtenb MOXET AaTb HOBble JOMOMHUTENbHbIE 3aaHusl, KOTOpPblE HYXXHO pelunTb
3[€eCb Xe M TEM CaMblM MPOBEPUTb, HACKOSbKO TMyOOKO OCBOEHbI TEOpPETUYECKME BOMPOCHI MO TEME WU
HOpMaTUBHbLIN MaTepuarn.

B cnyyae nponycka npakTU4YecKoro 3aHaTua obyvarowmincss 0b6s13aH BbIMOMHWTL NNaH-3agaHue u
oTYNTaTbCA Nepes pykoBogMTeNem 3aHATUS B COrNacoBaHHOE C HAM BpeMs

Takke nnaHom paboTbl MO AUCUUNIMHE NPenyCcMOTpeHbl NabopaTopHble 3adaHus, KOTopble
NPOBOOATCSA Ha OCHOBE rpynmnoBoro metoga paboTtel obyyarowmxcs. JlabopaTtopHble 3aHATUA MPOBOAATCS B
nabopatopun obwen duamkn Ne108, yuyebHbii kopnyc Ne3. JlabGopaTopHble 3aHATUSI MpedycMaTpyBaloT:
npegBapuTenbHOe O3HakomileHWe obydatowmxca ¢ MY, u3ydeHuss TeOopeTUYECKMX BOMPOCOB MO TeMe
nuccneaoBaHusl, 3HAaKOMCTBO C YCTPOMCTBOM NpubopoB, HenocpeacTBeHHast pabota B nabopaTtopuu, caadva
OTYETOB B ayAMTOPHOE BPEMSI.

4. OPFAHU3ALIMA CAMOCTOATEJIbHOU PABOTbI OBYYAIOLLIMXCA

4.1. CamocTosiITeNIbHOE U3yYeHUe TeM

TeMbl, BbIHECEHHbIE Ha CaMOCTOATENbHOE WU3yveHue, Heobxoaumbl oBydaroleMycst Ana HanMcaHus
KOHCMEKTOB, MOAroTOBKE K YCTHOMY OMpOCy npenogasaTenem.

Mpenogaeatenb B Havyane W3ydYeHWs OMCUMNIMHBI BbloaeT obyyatowlerocs Bce TeMbl Ans
CaMOCTOATENbHOTO U3y4YeHus, onpegenseT cpokn BAPO © npedocTaBneHMs OTYETHbIX MaTepuanos
npenogasarento. PopMa OTYETHOCTU MO CAMOCTOSATENBHO U3YYEHHBIM TEMaM — KOHCMEKT, Onpoc.
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MpenopaBatento HeobOXOAMMO MNOACHUTL oby4yatollerocss obWMA  anroputM  CaMOCTOSTENBHOIO
N3y4YeHnst TEM:

O6LWMIN anNropuTM CamOCTOATENbHOIO U3YYEeHUA TEM

1) O3HaKOMUTBCS C peKOMEeHO0BaHHOW y4ebHON NUTepaTypor 1 ANEKTPOHHBIMKU pecypcamu no Teme
(opreHTUpysACb Ha BONPOCHI AN CAMOKOHTPONS).

2) Ha aToi ocHOBE COCTaBUTb PA3BEPHYTLIN NIlaH U3NOXEHUS TEMbI

3) BblbpaTb (hOpMYy OTYETHOCTU KOHCMEKTOB(MaH — KOHCMNEKT, TEKCTYarbHbI KOHCNEKT, CBOGOAHbI
KOHCMEKT, KOHCMEKT — cxeMa)/npeseHTauus/acce/goknaz

2) OdbopMUTb OTHETHbLIN MaTepuarn B YCTaHOBIIEHHOW hopMe B COOTBETCTBMU METOAMNYECKNMU
pekomMeHZaumsamMm

3) MNpoBecT CaMOKOHTPOSIb OCBOEHUSI TEMbI MO BOMPOCaM, BblAaHHbLIM NpenogaBsaTtenem

4) rlpe,Cl,OCTaBVITb OTYETHBLIN mMaTepuan npenogaBaTtersto Nno corriacoBaHuio C Beaywmnm npenogaBarteriem

5) MoAroToBUTLCS K NPeayCMOTPEHHOMY KOHTPOSbHO-OLIEHOYHOMY MEPOMNPUSTUIO MO pesynbTataM
CaMOCTOSATENIbHOTO U3YYeHMWsl TEMbI

6) MpWHATb y4acTue B ykazaHHOM MEPONPUATUN, MPONTU pyGexHoe TecTMpoBaHWe No pasgeny Ha
ayaUTOPHOM 3aHATUU 1 3aKMIOYUTENBHOE TECTUPOBaHNE B YCTAHOBMNEHHOE AMA BHeayaMTOPHOW paboTsl
BpeMsi

npeacTaeneHbl B OHAAX OLEHOYHbLIX CpeacTs

Bonpocbl 4nsi CaMOKOHTPOMSi OCBOEHUsI TEMb -
no gucuunimHe

4.1.1.PekomeHaaLmMmM no KOHCNEKTUPOBAHUIO U COCTaBIIEHUIO NSTAHOB
1) Mpexae YeM Ha4yaTb KOHCMEKTUPOBAHUE, CriefyeT YSCHNUTb OCOBEHHOCTU TakMX BUAOB KOHCMEKTOB,
Kak MnaH-KOHCMEKT, TeKCTYanbHbIN (LMTaTHbIN), CBOBOAHbLIN, TEMATUYECKUA, CXEMATUYECKUIA.

2) OcHoBHble TpebOBaHMSA K HANMCaHUIO KOHCMEKTa:

3) CUCTEMHOCTb M NTOTMYHOCTb U3NOXEHUS MaTepuana.
4) KpaTKoCTb.

5) ybeantenbHOCTb U foKa3aTenbHOCTb.

6) MpucTynas kK KOHCNEKTUPOBaHMIO, HEOBXOAMMO NPOYUTaTb TEKCT, OTMETUTL B HEM HOBbIE CIOBA,
HEMoHsITHble MecTa, UMeHa, AaTbl, BblIOpaTb BUA KOHCMEKTa:

7) MNnaH-KoHCNEKT — cxaTbln B hOpMe NnriaHa nepeckas npovYMTaHHOMO UK YCbILWAaHHOro. Takon
KOHCMNEKT KpaToK, MpOCT. bbICTpo cocTaBnAeTca n 3anoMmnHaeTcs; y4uT BelbmpaTth rnaBHOE, YETKO M NTIOTUYHO
n3naratb MbICr1, aeT BO3MOXHOCTb YCBOUTbL MaTepuan eLle B npowecce ero usydeHus. Bece ato genaet
€ro He3ameHVMbIM Npu BbICTPON NOArOTOBKE AOKNaAa, BeicTynneHus. OgHako paboTtatb C HUM Yepe3
HeKoTopoe BpeMs TPYAHO. Tak Kak nroxo BOCCTaHaBNUBAETCS B NaMATU codepXaHve matepuarna.

8) Otanbl paboTtbl: 1. CocTaBuTb NNnaH TekcTa. 2. PasbsaCHUTB KpaTKo M foKa3aTernbHO KaXabli MyHKT
nnaHa, BbIbpaTb pa3ymHylo 1 acpdekTUBHYO hopmy 3anmcu. 3. CchopMynnpoBaThb 1 3anmcaTb BbiBOA.

9) TekcTyanbHbIV (LMTATHbINA) KOHCNEKT — KOHCMEKT, CO34aHHbIN U3 OTPbIBKOB NOAMNHHMKA, umnTaT. OH
CTPOUTCS U3 BbICKa3biBaHWI aBTOPA, U3 U3NOXEHHBIX UM (haKTOB; UCMONb3yeTcs Ana paboTbl ¢
NepBOMCTOYHUKOM; K HEMY MOXHO obpallaTtbca HeogHokpaTHo. OgHaKo OH He CMOCOBCTBYET aKTMBHON
MbICNIUTENBHON paboTe, Kak NPaBUIIo, CIYXUT TONbKO UMNMOCTPaLUEN K N3y4aemomn Teme.

10) 3tanbl paboTbl: 1. [poynTaTh TEKCT, OTMETUTL B HEM OCHOBHOE COAEPXXaHWE, MMaBHbIE MbICIIN.
Bblgenuntb Te untaTthbl, KOTOPblE BOMAYT B KOHCNEKT. 2.[Monb3yAch npaBunamMmm CokpalleHnsa uuTaT, BbinnucaTb
ux B TeTpagb. 3. [pountaTb HaNMCaHHbIN TEKCT, CBEPUTL €ro ¢ opuriHanom. 4. Caoenatb o6LMiA BbIBOA.

11) Cso6oAHbIN KOHCNEKT — 3TO COYETaHWEe BbINMUCOK, uuTaT, Te3ncoB. OH TpebyeT cepbe3HbIX YCUun
npu ycBOeHMn matepuana, TpebyeT ymMeHns akTMBHOrO UCMOMb30BaHNS BCEX TUMOB 3anucen: niaHos,
Te31COB, BbIMUCOK.

12) 3ranbl paboTbl: 1. U3yuntb 1 rmyboKo OCMbICIUTL UCTOYHUK. 2. BbinncaTtb OCHOBHLIE MbICHN,
uMTaThl, COCTaBUTb Te3uChbl. 3. icnonb3ys NoaroToBneHHbIN Matepuman, chopMynmMpoBaTb OCHOBHbIE
MOSIOXEHNS MO TEME.

13) TemaTu4eckuin KOHCNEKT- KOHCMEKT OTBETA HA MNOCTaBMEHHLIN BONPOC MIN KOHCNEKT y4ebHoro
maTepuana Tembl. OH MOXeT BblTb 0630PHBIM U XPOHOMOMMYECKUM; YYUT aHaNM3MPOoBaTb pasnnyHble TOUKU
3peHnAa Ha OAuH U TOT XXe BOMNPOC, npuBnekatb nMmerwineca aHaHna 1 NNYHBbIN onbIT; UCNoNb3yeTcA B
npouecce paboTbl Hag AOKNaA0M, cooOLEeHneM, pecepaTom.

14)  OTtanbl paboTbl: 1. N3yunTb HECKONBKO UCTOYHMKOB U caenaTb U3 HUX BbIOOPKY MaTepuana no
onpefesnieHHon TeMe Unm XpoHosormu. 2. MblCReHHO 0opMUTbL NPOYUTaHHBIN MaTtepuan B Buae nnaHa. 3.
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Mornb3ysicb 3TUM NJIaHOM, KPaTKo, CBOMMM CIIOBaMU M3NoOXWUTL MaTtepuarn. 4. CocTaBuTb nepeveHb
OCHOBHBbIX MbICIEN, coAepKaliMxcsl B TEKCTE, B BUAE NPOCTOro niaHa. 5. BbiiCHUTL B crioBape 3HaveHne
HOBbIX, HEMOHSATHbBIX CIOB, BbINMCATL UX B CBOI NeJarornyeckuin crnoeapb. 6. Mepen Tem kak caatb paboTy
npenogasaresto, NpoYMTaTh KOHCMEKT eLle pas, Npu HeobxoammocTu gopaboTaTb

LLkana n kpuTepun oLeHNBaHUA TeM, BLIHOCMMbIX Ha CaMOCTOAAITENIbHOE U3y4YeHue:
- «3a4TeHO» BbICTaBNsEeTCs oby4valoLemMycs, eCnm OH SICHO, YeTKO, NOTMYHO U FPaMOTHO mM3naraet
Temy: JaeT onpefereHne OCHOBHbIM MOHATUSIM C MO3WMLMKU pasHbIX aBTOPOB, NPUBOOUT MpaKTUYecKue
npuMepbl MO M3y4aeMon Teme, YEeTKO u3naraeT BbiBOAbl, COOMoAaeT 3afaHHylo QOPMY W3MNOXKEHUs —
KOHCMEKT;
- «He 3a4yTeHo» BbICTaBnseTca oObyyalllemycs, ecrnu OH He cobniogaet Tpebyemyio dopmy
N3NOXeHNs, He BblAensieT OCHOBHbIE NOHATUS U He NpeACcTaBnsieT npakTu4eckme npumepsi.

4.2. CamonogrotoBKa 00y4aroLWMXCA K NPaKTUYECKUM 3aHATUAM MO AUCLMNIIMHE
CamonogrotoBka OOy4YalOLMXCS K MPaKTUYECKUM 3aHATMAM OCYLLECTBSIETCA B BUOE MOArOTOBKM K
TeMaTM4YeCcKM NpakTU4YeckMmMm pabdoTam no 3apaHee M3BECTHbIM TEMaM.

4.3 NHuauBuayanbHble 3agaHusa (U3).
O6yyaowmmncs caMoCTosATENbHO AOMKEH BbINOMHUTL U 3awmMTuTb ABe M3 nol0-15 3agay kaxaas.

5. KOHTPOJIbHbIE MEPOIMPUATUA NO PE3YNIbTATAM U3YYEHUA OANCLUUNTNHDbI

5.1. TeKywwMi KOHTPOJib YCNEeBaeMoCTH

TeKyLuii BHYTPUCEMECTPOBbIV KOHTPOSIb OCYLLECTBIIAETCS MO CNeayoLweMy HanpaBrneHuio:

- BbIMOJIHEHME NPaKTUYECKNX 3aJaHuIM 1 caada npenogasarernto.

PesynbTaTtbl BHYTPUCEMECTPOBOIO KOHTPONS SABMNSATCA OCHOBOW AN ONPeAeneHus pewnTuHra
BHYTPUCEMECTPOBOW aKkTMBHOCTM OOyvarolerocss nNo OUCUUNIMHE W BAMAKT Ha pe3ynbTaT WTOroBOro
KOHTPOMS No AMCLMNIINHE.

5.1.1. WWkana v KpuTepumn oueHnBaHusA

OueHka BbINOMHEHUsT NpaKTUYecKnx paboT npom3BoanTcs no:
- COAepXXaHuIo BbINONHEHUS 3afaHus;

- KayecTBYy 0hopMNeHNO y4ebHOro NoOpPTEONMo;

- CBOEBPEMEHHOCTU CAauYn NpakTU4ecKkMx pador.

OueHka BbINOMHEHUS 3aaHUsi MO CaMOCTOATENbHOMY M3Yy4YeHUO TeM obydarowmmucs (HanucaHue
KOHCMEKTOB U YCTHbIN ONpoc 06y4aroLwmnxcs):

- copepxaHne u oObem TekcTa MO BOMpPOCaM, BbIHOCMMbIM Ha CaMOCTOATENbHOE W3y4YeHue
obyvarowerocs .

5.2. Py6GexXHbI KOHTPONb Xo4a U pe3yrnbTaToB y4e6HOM paboTbl oGyyatollerocs

Py6exXHbIn BHYTPUCEMECTPOBLIN KOHTPOMb OCYLLIECTBNAETCS MO CNeAyloWwuM HanpaBneHnsMm:

- CaMOCTOATENbHOE W3y4YeHne TeM obyvalWwumucs (HammcaHWe KOHCMEKTOB M YCTHbIA Onpoc
obyuaromxcs);

- pyGexHble KOHTPOrbHblE paboThl.

PesynbTaTbl BHYTPUCEMECTPOBONO KOHTPONS BRMSILOT Ha pes3ynbTaT WTOroBOrO KOHTPONS Mo
ANCUMMNnHE.

5.2.1. Wkana n KpuTepun oueHMBaHUSA

OueHka BbINOMHEHUS 3aJaHNs MO CaMOCTOSITENIBHOMY M3Yy4eHuo TeM obyvawwmmucsa (HanmcaHue
KOHCMEKTOB U YCTHbIN ONPOC 06y4vatoLmxcs):

- cogepxaHme M OObeM TekcTa MO BOMPOCaM, BbLIHOCMMbIM Ha CaMOCTOATENbHOE U3ydYeHue
obyuatoulerocs;

- MPaBuUIIbHOE peLleHne 2 KOHTPOSbHbIX paboT .

5.3. MoaroToBKa K UTOFOBOMY KOHTPOJTIO (TECTUPOBAHMIO) NO AUCLUNIINHE

NToroBbii KOHTPOJIb OCYLLECTBIIAETCA B (bopme 9K3aMeHa. I'Ipenop,aBaTenb BbICTaBIIAE€T OLEHKY B
3K3aMeHaLlMOHHYI0 BeOMOCTb N B 3a‘-IéTHyIO KHWXKY o6yqarou.|,eroc;|.
NToroBbii BHyTpMCGMGCTpOBbIIZ KOHTPOJ1b OCYLLEeCTBIAETCA No cneayrwmm HanpaBneHnAaMm:
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- 3NEKTPOHHOE TecTUpoBaHMe obyyarwmxcsa (MHanBmayansHo) B nporpamme Test Office Pro;

- noABedeHNe WTOroB MO BbIMOMHEHUIO OOy4varowmmes obliero nnaHa paboTbl MO NEPEeYUCIEHHbIM
BbILLE MEPONPUATUAM

- npoueaypa aKk3ameHa.

5.3.1. Wkana n KpuTepun oueHMBaHUA

TecTupoBaHMe OCYLLECTBISIETCA MO BCeM Temam W pasgenaMm  AUMCUMMIUHBI, BKMAYas TeMbl,
BbIHOCUMbIE HA CAMOCTOSITENbHOE U3YYeHue.

Mpouenypa TECTUPOBaHUS OrpaHUyYeHa BO BpeMeHW U npeanonaraeT MakcumaribHoe CocpeaoTodeHne
obyyatoLlerocst Ha BbINOSIHEHWM TecTa, COAEPXKALLErO HECKOMbKO TECTOBbLIX 3a4aH.

Obyyvarowemycsi pekomeHOyemcs.

1. nNpu HeyBEepPeHHOCTU B OTBETE Ha KOHKPETHOE TECTOBOE 3aJaHWe NPOMnyCTUTb €ro U NepexoauTb K
crefytowemMy, He 3aTpavmBasi MHOTO BpeEMEHU Ha 06ayMblBaHWE TECTOBLIX 3afaHWin MpPU NEPBOM Npoxoae
Mo CrMCKY TecTa;

2. npu pacnpegeneHun obLero BPEMEHW TECTUPOBaHWUSI y4uuTbiBaTb (B Criydae KOMMbIOTEPHOIO
TECTMPOBaAHUS), 4TO B aBTOMATM3NPOBAHHOW CUCTEME MOrYT BO3HMKATb HebomnbluMe 3afdepXkku npu
nepekni4eHnn TeCToBbIX 3a,uaHvu7|.

Heobxodumo noMHUMBb, YMo:

1. TecT aiBNsieTcA nHamBuayansHeiM. ObLee BpemMsi TECTUPOBAHUS U KONMYECTBO TECTOBLIX 3a4aHui
OorpaHu4YeHbl U onpefensTcs NnpenogasaTenieM B Hayarne TeCTUPOBaHMS;

2. MO UCTeYeHNM BPeEMEHU, OTBEAEHHOIO Ha NPOXOXAEHME TeCTa, CeaHC TeCTUPOBaHNS 3aBepLuaeTCs;

3. [JonyckaeTcs BO BPEMS TECTUPOBAHMUS TONbKO OJHOKPATHOE TECTUPOBAHNE;

4. Bonpocbkl 06y4aloLnXcsa K NpenogaBaTentio No CoaepKaHUo TECTOBbIX 3aaHUN 1 He OTHOCSLLNECS K
npouenype TeCTUPOBaHNSA He A0NyCcKalTCS,;

Tecmupyemomy 80 8peMsi mecmupo8aHUs 3anpew,aemcs:

1. HapywaTb AUCUUNIUHY;

2. nonb3oBaTbCA y4ebHO-MEeTOoAMYECKOM M APYron BCMOMOraTesibHOM NMTepaTypon, 3NEeKTPOHHbIMU
cpegctBaMu (MOBUMbHbIMUK TenedoHaMm, ANEKTPOHHbIMM 3aMUCHBIMU KHXXKKaMu 1 np.);

3. ncnonb3oBaHMe BCnomoraTenbHbIX CPeACTB M CPEACTB CBSI3M Ha TECTUMPOBaHWM JOMyCcKaeTcs npu
paspeLueHnn npenogasaTens-npegMeTHuKa.

4. konupoBaTb TECTOBble 3adaHuWs Ha CbEMHbIN HOCWUTENb MHOpMauun unu nepegasatb KX MO
3NEKTPOHHOW MoYTe;

5. coTtorpacdmpoBaTh 3a4aHus C 9KpaHa ¢ NMOMOLLbI0 LMdPOBON hoToKaMephl;

6. BbIHOCUTb 13 Knacca 3anucu, caenaHHble BO BpeMsi TECTUPOBAHUS.

Ha paboyee mecTo TecTMpyeMoMy paspellaeTcs B3ATb PYYKY, YEPHOBYK, KanbKynsaTop.

3a HecobniogeHne BbllLeNepevncrneHHblx TpeboBaHWi npenogaBaTene UMEET NpaBo  yaoanutb
TECTUPYEMOro, Npu 3ToM pesynbTaT TECTUPOBAHUS yAaneHHOro nuua aHHynmpyeTcs.

Tecmupyembil umeem npaeso:

BHOCUTb 3amevaHus o npoLeaype NpoBeAeHUs TECTUPOBAHMS U Ka4eCTBE TECTOBbLIX 3aaHU.

MepeHecTn CPoKM TECTMPOBAHUS (MO YBaXUTENBHON MPUYMHE) NO COrNacoBaHWIo C NpenogaBaTenem.

lMpun oueHke pe3ynbTaToOB TECTUPOBAHMSA onpenensoT yaenbHbln Bec (%) npaBurnbHbIX O0TBETOB. [pu
6onee 50% He NpaBUbHLIX OTBETOB 3af@Hus MO OCBOEHWIO TEPMUHOSMOMMU CHUTAKOTCA HE BbIMOSTHEHHBLIMY,
a obyvawowminca obsi3aH NOBTOPUTL Npouenypy TectupoBanus. MNpu nonyveHumn 6onee 50% npaBunbHBIX
OTBETOB 0OOy4alLMINCA CYMTAETCA NpOLewnM npoueaypy TeCTUPOBaHUS M 3Ta opMa KOHTpons emy
3aunTbiBaeTcs. OGyyaowmincs MMeeT NpaBo NOBTOPUTL MPOLLEAYpPY TECTMPOBaHWA AN nonyyeHus bonee
BbICOKOIO penTUHra.
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NMPUNOXEHUE 8
KAOPOBOE OBECNEYEHME Y4YEBHOI'O MPOLIECCA NO AUCUMUNNUHE
1. Tpe6oBaHue ®rocC

Peanunsauma nporpammbl GakanaBpuata obecnevMBaeTcd negarormvyecknmm  paboTHMKaMm
OpraHusauumn, a Tarke nuuamu, npuenekaeMmbeiMm OpraHusaumen K peanusauumn nporpammel 6akanaspuarta
Ha MHbIX YCNOBUSIX.

KeBanudukauua neparormyecknx pabotHukos OpraHmsalmm JofmkHa OTBeYaTb KBannguKaunoHHbIM
TpeboBaHMAM, yKa3aHHbIM B KBanNMUKaUWOHHbBIX CpaBoYHUKax un (Mnn) npodeccuoHarnbeHbIX CTaHaapTax
(npw Hann4uum).

He meHee 70 npoLEHTOB YMCIIEHHOCTM negarormdyeckux pabotHmkoB OpraHnsauum, y4acTBYIOLLMX B
peanu3auuu nporpammbl 6akanaepwarta, u nuu, npmenekaembix OpraHunsauuen k peanusauuu lNporpaMmel
GakanaBpvaTa Ha WHbIX YCNOBUAX (MCXOOS W3 KONUYeCTBa 3aMellaeMblX CTaBOK K LIEMOYUCIIEHHBIM
3HaYeHWsM), [OMKHbl BECTW Hay4yHyl, Y4ebHO-MeToAMYeckyio W (unu) npakTudeckylo pabory,
COOTBETCTBYHOLLYIO MPOUIo NpenogaBaemMon AMCLUMNNNHBLI (MOLYNS).

He MeHee 5 npoueHTOB YMCNEHHOCTU Nefarornyeckmx pabotHukoB OpraHu3auny, y4acTBYHOLIUX B
peanu3auuu nporpammbel bakanaspvarta, u nuu, npuenekaembix OpraHusauuen k peanusaumm Mporpammbi
GakanaBpmaTa Ha WHbIX YCNOBMAX (MCXOOS M3 KONUYeCcTBa 3aMellaeMblX CTaBOK K LIEMOYUCIIEHHbIM
3HaYeHWaM), [OIDKHbl  SBNATbCA  pykoBogutensamum U (Mnm) paboTHMKAMM  MHbIX  OpraHu3auum,
OCYLLECTBMAIOWMMA  TPYAOBYIO OEATEeNbHOCTb B NpodyeccMoHarnbHOW  cdepe, COOTBETCTBYHOLLEN
npodeccnoHanbHON OeATeNbHOCTU, K KOTOPOW FOTOBATCA BbINMYCKHUKM (MMETb CTax paboTbl B AaHHOW
npodeccuoHansHon cepe He MeHee 3 neT).

He meHee 60 NpoLEeHTOB YNCINIEHHOCTU Neaarornyecknx paboTHmnkoB OpraHusauum, y4acTBYOLUX B
peanu3auuv nporpammbl 6akanaepuarta, 1 nuu, npvenekaembix OpraHusauuen Kk peanusaumm NMporpammel
OakanaBpvaTa Ha WHbIX YCNOBMSAX (MCXOOS W3 KONMUYECTBA 3aMeLLaeMblX CTABOK K LENOYUCIIEHHbIM
3HaYeHNAM), OOIDKHBI UMETb YYEHYIO CTENeHb (B TOM YUCIIE YHEHYIO CTEMEHb, NOJTYYEHHYIO B MHOCTPAHHOM
rocygapctee v npuaHaBaemyto B Poccuiickon ®epepaumun) u (Mnn) ydyeHoe 3BaHuWe (B TOM 4YMCre y4eHoe
3BaHue, NoNy4YeHHOE B MHOCTPAHHOM rocydapcTBe U npusHaBaemoe B Poccuickon degepaumn).
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NMPUNOXEHMUE 9

®depnepanbHOe rocyaapcTBeHHOEe GlogXeTHOe obpa3oBaTenibHOe yupexaeHue
Bbicluero obpasoBaHus
«OMCKuI rocyaapCcTBeHHbIN arpapHbii yHuBepcuteT umeHu MN.A.CtonbinMHa»

dJaKyn bTeT BbICLUEero 06pasoBava

Onon no HanpaeneHuto nogarotoBku 21.03.02 3emMneycTpoMCTBO U KagacTpbl

®OHA OLIEHOYHbIX CPELACTB

no AucuunsivuHe
B1.0.08 ®usuka

HanpaBneHHoCTb (Npocdunb) «3eMneycTponcTBo»
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BBEAEHMUE

1. ®oHO OUEHOYHbIX CPEeACcTB MO AWUCLUUNNMHE siBRsieTcss obsizaTenbHbiM  060COGEHHbIM
npunoxeHvem k Paboyeit nporpaMMe AUCUMMNIIVHBI.

3. ®OHA OUEHOYHbIX CPEeACTB SBMSIETCS COCTaBHOW 4acTbld HOPMAaTUMBHO-METOAMYECKOro
obecneyeHns CUCTEMbI OLIEHKWN Ka4ecTBa OCBOEHUS 0ByYaloLWLMMUCS YKasaHHON UCUUMIVHBI.

4. Tpn nomowm ®OC  ocylecTBNSETCA KOHTPOMb W YynpaBfieHWe npoLeccom dopMMpoBaHUA
obyvarommmca komnetTeHuun, n3 yucrna npegycmotpeHHbix ®FOC BO B kavectBe pe3ynbTaTOB OCBOEHMS
ONCUMNIWHBI.

5. ®oHO OLEHOYHbIX CPeAcTB MO AUCUMNIIMHE BKMOYaeT B cebsA: OLeHOYHble CcpeacTsa,
npuMeHsieMble Ons  BXOOHOIO  KOHTPOMNSA; OLEHOYHble CpeacTsa, nMNpuUMeHseMble B paMkax
UHOVBMAOYanNM3auMn BbIMOMHEHNUs,, KOHTPONs (UKCUpoBaHHbIX BuMaoB BAPO; oueHoyHble cpeacTsa,
npuMeHsieMble AN TeKyLLero KOHTPONs W OLeHOYHble CPeacTBa, MpUMeEHsieMble Mpu MPOMEXYTOYHOM
aTTecTauun Nno uToram UsydeHns AUCLMNIUHBGI.

6. Paspabotunmkammn poHOa OLEHOYHbIX CPeacTB MO AUCUUMNIUHE SABMAKTCA npenogaBaTenu
Kadenpbl ryMaHuUTapHbIX, COLNANbHO-3KOHOMUYECKMX N PYHAAMEHTanNbHbIX AUCLMNINH, obecneyvnBaioLLen
n3y4yeHve obyyarLmMMNCca QUCLMNIMHBI B YHUBEPCUTETE.

CopepxaTtenbHoun ocHoBon Ang paspabotkm POC nocnyxuna Paboyas nporpamma AnNCUMMANHGI.
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YACTb 1. OXUWOAEMBbIE PE3YJIbTATbl U3YYEHUA
y4eOGHOM ANCUUNIINHBI, MEePCOHaNbHbLIA YPOBEHb AOCTUXEHUA KOTOPbIX NpoBepsaeTcs
C UCnonb30oBaHUEM NpeAcTaBeHHbIX B M. 3 OLEHOYHbIX CpeacTs

KomneTteHuun, .
Koa un KoMnoHeHTbI KOoMneTeHuun,
B hopMMpPOBaHUN KOTOPbIX N
3afelicTBOBaHa HaMMeHoBaHue dopmMMpyeMbie B pamKax AaHHOW ANCLUMNIUHDI
MHAMKaTopa (kak oxXngaembli pe3ynbTaT ee OCBOEHMS)
AncumnivHa o
AOCTVKEHUW 3HaTb U MeTb genatb BrnageTb HaBblkamu
Koa HaMMeHoBaHue KOMNeTeHLun ymere A A
noHnmaTb (oevctBOBaTh) (MMeTb HaBbIKKM)
1 2 3 4
O6wenpodeccnoHanbHble KOMMNETEHLUN
OrlK-1 | CnocobeH pewatb | OMNK 1.2 | 3HaeT onucbIBaTb W | NpMMEHeHus
3agaun MpumeHsieT OCHOBHblE 06bACHATL MaTeMaTn4ecknx
npodeccuoHanbHOM | €CTECTBEHHO- mMatemaTtuieck | cmsnyeckme MeTo40B ans
AeATenbHOCTH Hay4Hble ve MeToabl, | SiBNeHus C | peweHus 3aga4y no
NPUMeHsISs  MeTodbl | 3HaHUSA B | KOTOpblE NMOMOLLbLO dusnke
MOAENNPOBaHNS, npodeccnoHan | NPUMEHSIOTCS MaTeMaTU4eCKuX
MaTeMaTu4ecKoro bHOM AN pelueHus | MeTodoB
aHanuaa, OeaTenbHOCTU 3agad no | pelweHus 3agad
€CTEeCTBEHHOHAYYHbI dusnke
e "
O6LLEenHXKEeHEepPHbIe
3HaHMWs

YACTb 2. OBLLAS1 CXEMA OLIEHWBAHUA XOOA U PE3YNIbTATOB U3YYEHUSA
YYEBHOU ANCLUMIINHDBI
O6Lme KpMTEPUM OLIEHKN M peecTp NPUMEHAEMbIX OLIeHOYHbIX CPeACTB

2.1 O630pHasa BeAOMOCTb-MaTpULa OLEHMBAHNA X04a U pe3yNbTaToB U3y4eHus y4ebHoMn
OUNCLUMNJIMHBbI B paMKax negarorm4eckoro KOHTpons

Pexmm KOHTPOSIbHO-OLLEHOYHbBIX MEPOMPUSATUI
OueHKa CO CTOPOHBI
Kareropus camo- B3aMo- npenoga- npiii;aw clﬁ.%“:'::;q
KOHTPOSIS U OLLEHKMN oLleHKa oLeHKa
BaTend npon3Boac OLIEeHKa
TBa
1 2 3 4 5
BxoaHon Bxoproe
1 TecTMpoBaHue (Ha
KOHTpOIb
6raHkax)
WHausugyanusaums
BbINOMHEHUs*,
KOHTpO-nb 2
¢hmKcMpoBaHHbIX
BuaoB BAPO:
- MHamBupyanbHble AHanus
3apaHuns cTeneHn YpoBeHb
2.1 BbINOMHEHUS BbINONTHEHUS
npeanoXeHHbIX 3agaHnin
3agaHun
AHanus
CTeneHun YpoBeHb
-- KoHTponbHas
pabota 2.2 BbIMOSTHEHUA BbII'IOJ'IH?HMﬂ
npeanoXeHHbIX KOHTPOJSbHOW paboThl
3agaHun
Tekywmn 3
KOHTpPOJb:
AHanus
- CamocTosTenbHoe 31 cTeneHn
n3yyeHue Tem N3y4YEeHHOCTU
TEM
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AHanus 3HaHui
N yMeHUR,
- B pamkax KoTopble
NpaKTUYEeCKnX HeobxoauMbl YpoBeHb
. 3.2 BbINONHEHNA
3aHATUIA U ans 3a0aHMiA
NoAroTOBKU K HUM BbIMNONHEHUS
NpeAnoXeHHbIX
3agaHnn
AHanus 3HaHui
N yMEHUHN,
B pamMKax KOTOpble YpoBEHb
nabopaTopHbIX Heobxoaumbl
. 3.3 BbIMNOSIHEHMNA
3aHATWIA NOArOTOBKMN ans sanaHuit
K HUM BbIMNONHEHUSN
NpeAnoXeHHbIX
3aJaHun
- B pamkax obLue- YpoBeHb
YHUBEPCUTETCKON
3.4 BbIMNOSIHEHMNA
CUCTEMbI KOHTPOMS sanaHmit
yCNeBaeMoCTu
MpomexyToyHas
aTTectauusa* TectupoBaHue
06yyarLWmMXCcA no 4 Ok3ameH
uToram U3y4YeHus 3auer
AUCLUMNINHBI

* AaHHbIM 3HAKOM NMOMeYeHbl MHAMBUAYanu3Mpyemble Buabl y4ebHon paboThbl

2.2 O6wwue KpUTEPUM OLIEHKU XO04a U pe3yribTaToB
M3y4yeHnA y4eOHON ANCLUNIIUHBI

1. PopmanbHbIN KPpUTEPUI NONyYeHUA 0GyYaroMMUCA
NONOXUTEeNbHOM OLEHKN MO UTOram U3yYeHUs AUCLUNIINHDI:

1.2 Mo kaxxgon n3 npeaycMOTPEHHbIX NPorpaMMon BMaoB paboT
no gucumnnuHe obyvaloWwmincs ycnewHo otTyuTancsa nepeg
npenogasaTteneM, 4EMOHCTPUPYS MPU STOM OOMKHbIN (He Huke
MWHUMasIbHO NPMEMIIEMOr0) YpOBEHb CDOPMMPOBAHHOCTM
3M1eMEHTOB KOMMNETEHLMI

1.1 MNMpegycmoTpeHHas nporpaMmma
N3y4YeHns QucumunimHel obyyaroLwmmces
BbIMOJSIHEHA MOMHOCTLIO A0 Havana
npouecca NPoOMeXYTOYHOM aTTecTaunm

2. N'pynnbl HechopmanbHbIX KpUTEPUEB
KayeCTBEHHOW OLIEHKM paboTbl O6yYaloLEerocs B pamMmkax U3y4YeHusi QUCLUNIUHDI:

2.1 Kputepuu oLeHKN KayecTBa xoAa
npouecca nsyyeHust obyyaroLmmes
nporpaMmmbl AUCLMNINHBI (TEKYLLER
ycrneBaemocTm)

2.2. Kputepuun OLEeHKN KayecTBa BbIMOMNHEHNS KOHKPETHbIX
Buaos BAPO

2.3 Kputepun oLieHKN kKayeCcTBEHHOro
YPOBHSA UTOrOBbIX PE3YyNbTaToB
N3yYeHUss OQUCLMMNNNHBI

2.4. Kputepumn aTTecTalMOHHOW OLLEHKM Ka4eCTBEHHOMO YPOBHS
pe3yrnbTaToB U3yYeHUs OUCLUNITUHBI
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2.3 PEECTP

3f1eMeHTOoB (*)OH,D,a OLEeHOYHbIX CcpeacTs no yqe6|-|017| auncuunnuHe

prnna OueHo4Hoe CcpencTBoO Uinn ero 3ArfiEMeHT
OLEHOYHbIX CpeaCcTB HanmeHoBaHune
1 2

1. CpegcTBa Ans BXOAHOIO KOHTPOns

TecToBblE BOMpPOCHI g1Aa npoBegeHnd BXOAHOIro KOHTpOIid

LLkana un KpUTepmn oueHKn oTBeToB Ha TECTOBbIE BOMPOCHI
BXOQHOI0 KOHTPOJ14

2. CpeactBa
AnAa nHanBuayanusauun BbINONTHEeHUA,
KOHTpOss (pMKCMPOBaAHHbIX BUAOB
BAPO

MHanBuayanbsHble 3agaHus

LLkana un Kputepum oueHKn nHamsmnayaribHbiX 3ajaHun .

KoHTponbHas paboTa

LLikana u KpuTepumn oLEHKN KOHTPOSIbHOM paboThbl

3. CpeactBa
ANA TeKyLlero KOHTpons

Tembl 1 BOMPOCHI AnA CaMOCTOATESIbHOIo N3y4eHunsa

OBwwnii anropuTM CaMOCTOATENBHOIO N3yYeHWs TEMbI

Lkana un KpUtepumm oueHKn CaMoCTOATENTbHOIo N3y4eHuna
TEMbI

Bonpocbkl Ang camonoaroToBkM MO TeMaM MPaKTUYeCKuX
3aHATUN

Lkana v kpuTepum OLEHKN CaMOMNOAroTOBKM NO TeMaM
NpaKkTUYECKNX 3aHATUN

Bonpocskl Ans camonoarotoBky nNo TeMam nabopaTopHbIX
3aHATUI

LLikana u KpuTepun OLEHKM CaMOMOArOTOBKM U BbIMOITHEHUS]
nabopaTopHbIX 3aHSATUN

4. CpepcTBa
ANA NPOMeXyTOYHOW aTTecTauum no
uUTOram U3yveHuUs AUCLMUNIIUHbI

TecToBble BOMPOCHI AJ14 npoBeaeHnAa NTOroBoro KOHTposnA

Lkana un KpUTeEpmn oUEeHKN oTBEeTOB Ha TECTOBbLIE BOMPOCHI
NTOroBOIro KOHTpPOIi4d

[naHoBas npouegypa nposegeHnd 3Kk3aMeHa, 3a4yeTa

39




1.2. OnucaHue nokasarenen, KpUTEpMEB U LLUKaN OLeHUBaHMA M 3TanoB popMupoBaHUs KOMMeTeHUMN B paMKax gncunniiuHbI

YpOoBHM CHOPMUPOBAHHOCTN KOMNETEHLINN

KoMneTeHuuna He

MUHUMAaIbHbIN cpeaHun BbICOKUI
chopmmnpoBaHa
OueHKM chOpMMPOBAHHOCTN KOMMNETEHLMIA
2 3 4 5
OueHka OueHka OueHka «xopouwo» OueHKa «omu4YHO»
«HeydoenemeopumerbH | «ydoernemeopumerib
o» HO»
Kon lMNokasatenb XapakTtepucTuka cchOpMMPOBAHHOCTM KOMNETEHLUMUN dopmbl 1
NHaeke u HanKaTopa WHaukaTop OUEHMBaHUA — | KomneTeHUMs B NOJTHOWM CdopmMmpoBaHHOCTb CdopmrpoBaHHOCTb CdopMumpoBaHHOCTb CpeAcTea
Ha3BaHMe [IOCTUXKEHMIA bl 3HaHus, Mepe He cdhopMmpoBaHa. KoMneTeHunn KOMMEeTEHLMMN B LIerNIoM KoMneTeHunn KOHTpOnA
KOMMNETEHLMM | KOMMeTeHLM KoMneTeHun yMeHus, NmetoLwmxcs 3HaHui, COOTBETCTBYET cooTBeTCTBYeT NONHOCTLIO thopM1poBaHM
" n HaBbIKn YMEHWUI 1 HaBbIKOB MUHUMaIbHbIM TpeboBaHuAM. COOTBETCTBYET A
(Bnapexus) HeJoCTaTovHO Ans TpeboBaHuAM. VimeroLmnxcst 3HaHWUi, TpeboBaHUAM. KoMneTeHumn
peLleHnst NpakTU4eCcKnx NmetoLmxcs 3HaHun, YMEHWI, HaBbIKOB U NmetoLlmxca 3HaHui,
(npodeccuoHanbHbIX) YMEHUIA, HaBbIKOB B MOTMBALMK B LLENOM YMEHUI, HaBbIKOB U
3agad LLenomM 4oCTaTo4HO [OCTaTOYHO Ans MOTMBALMN B MOJTHON
Ons pelleHust peLleHusi CTaHAapTHBIX | Mepe AOCTaTo4YHO Anis
NpaKkTU4eCKnX NPaKTUYECKNX peLUEHNsT CMOXHbIX
(npodeccnoHanbHbIX) | (NpodeCcCMoHarnbHbIX) NpaKTU4eCcKmX
3agaq 3agav (npodeccroHanbHbIX)
3agad
KpuTtepuu oueHmBaHus
o o= MonHoTa 3HaTb He 3HaeT ocHoBHble | [MoBepxHOCcTHO 3HaeT | CBo6oaHO B coBeplueHcTBE 3HaeT
. 3 48 3HaHWUi OCHOBHblE MaTeMaTuyeckue OCHOBHbIE OpUEHTMPYETCS OCHOBHblE BhLinonHeHme n
s;t¢% 9 % MaTemaTuyecku | MeTofbl, KOTOpble | MaTemaTuyeckme OCHOBHbIX MaTemaTnieckmne cnaua
T 3 = G o 3 e MeTOoabl, | MPUMEHSATCSA ans | metonpl, KOTOpble | MaTeMaTUYECKMX MeToabl, KOTOpblE | uHaMBMAyanbHO
§£ g e X Q E KOTOpble pewennss  3agady  no | NPUMEHSTCA ansa | metopax, KOTOpble | MPUMEHSTCS ana ro 3apaHus,
n é e 53 o NPUMEHSAIOTCS dusnke peleHnss 3agady Mo | NPUMEHSAITCA ansa | pewenns 3agad  no KOHTPOSIbHOM
© S 3 4 B3 ana  peweHus dusnke peweHns 3agad no | usnke paGoTel.
3a¥g o 8 ST 3agau no usnke Tectposaive,
S32gs3| 5§ uaue oHoneKT-oxeMa
3 é 28358 5 3 Hanuune YmeTb He ymeet onuceiBatb u | Cnabo ymeeT | CBobogHo ymeeT | B COBEpLUEHCTBE quOHTaanaﬂ’
8 S g % ; @ = § yMeHUM onucbiBaTb U | 0O6BACHATL hu3nyeckue | onucbiBaTb n | onucbiBaTb M | ymMeeT onucbiBaTb W Gecena,
e g = g T g o) 0OBbACHATL SABMEHUS C MOMOLWbIO | OOBACHATL 0OBACHATL 0OBACHATL 0606LLaoLLas
o g E o) 5% dusnyeckme MaremaTn4ecKkmx dusnyeckne aeneHns | usnyeckne ABrneHns ¢ | pusmnyeckme ABMeHns ¢ Tabnuua,
; 8_ 5 g aI> C 2 ABNEeHNsA C | MeToAoB pelleHud 3agad | ¢ MOMOLLLK | MOMOLLIO NMOMOLLLHO TeopeTunyeckune
C S § @ N 2 NMOMOLLIbIO MaTeMaTU4ecKnx MaTeMaTU4eCcKmx MaTeMaTUYecKux BOMpOChI
Oga g N s mMaTemMaT4ecku MeToOOB  PELUEHWs | MeToaoB pelleHns | MeToaos peLueHus 3"03?0""::3::5:*'
g 5 T X MeToa0B 3agav 3agad 3agad A
(]

peweHna 3agad
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Hanuuue Bnapetb He Bnapgeet HaBbikamu | Cnabo Bnapeet | CeoboaHo Bnageet | B COBEpLLEHCTBE
HaBbIKOB HaBbIKaMu NpUMeHeHNst HaBblKaMu HaBblKaMu MpUMeEHeHWs | BrageeT HaBbIKaMu
(Bnapexue NpUMeHeHNst MaTeMaTU4YeCcKnx NPUMEHEHNS MaTeMaTU4YecKnx NPUMeHeHUst
OnbITOM) MaTeMaTM4yecku | METOAOB [ANS pelleHus | maTemMaTUdecknx METOLOB ANsl pelieHns | maTeMaTuyeckux
X MeTOAOB AnsA | 3adad no gusmke MeToa0B anst | 3agad no usmke METOLO0B ANS peLLeHus
pelleHus 3agad pelleHuss 3agadvy no 3afady no usmke
no cwusunke ke
YpoBHM cHOPMUPOBAHHOCTU KOMNETEHLINN
KOMNeTeHLMs He o - .
MUHVMMAarbHbIN cpegHun BbICOKMN
cchopmMupoBaHa
OueHKM chOPMMPOBAHHOCTN KOMMNETEHLMIA
He 3a4teHo 3ayTteHo
Xapakrepuctvka cd)oOpMUPOBaHHOCTU KOMMNETEHLUN
Mokasatens KomneTeHums B nonHom 1. ChopMMPOBAHHOCTb KOMMNETEHLIMU cooTBeTCTByeT 5 ®opmbl 1
MHaeke n Kog OLEHNBAHMS — mMepe He C(bOpMMpOPaHa. MUHMMAarbHbIM TpeboBaHMAM. VIMEIOLWMXCA 3HaHWIN, YMEHWI, cpeacTea
I nHovkaTopa WNHaunkaTopbl 3HAHNS, YMEHNs, Mmetromxcst 3HaHUR, HaBbLIKOB B LIeNTOM JOCTAaTOYHO ANS PELLEeHNsT NPaKTUYECKNX KOHTpONA
KOMMETEHLIN AOCTUXEHUN | KOMneTeHuun HABLIK YMEHUI N HaBbIKOB (npodeccunoHanbHbIX) 3aaad. opM1poBaHM
KoMneTeHuun (napeHms) He[oCTaTOYHO Anis 2. ChopMUPOBaHHOCTb KOMMNETEHLIMU B LLENIOM COOTBETCTBYET A 3
peLueHnst NPaKTU4ECKMX TpeboBaHusaM. MiMeroLwmnxcs 3HaHUiA, YMEHWIA, HaBbIKOB U KOMneTeHumn
(npodeccunoHanbHbIX) MOTMBaLMK B LIeNIOM JOCTATOYHO ANS peLleHust CTaH4apTHbIX
3agad npakTu4ecknx (npodeccuoHarnbHbIX) 3a4aq.
3. ChopMUPOBaHHOCTb KOMNETEHLMUN MONTHOCTBIO COOTBETCTBYET
TpeboBaHuAM. IMetowmnxca 3HaHNA, YMEHWIN, HAaBbIKOB U
MOTMBALMKN B MOSIHON Mepe A0CTAaTOYHO Aflsi PELUEHNS CITOXKHbIX
npakTm4eckmx (mpodreccnoHanbHbIX) 3agad.
Kputepuu oueHmBaHus
6 = MonHoTa 3HaTb OCHOBHble | He 3HaeT OCHOBHble | 3HaeT  OCHOBHble  MaTtemaTuyeckue  MeTodbl,  KOTOPbI® | BuinonHeHue u
= - T 3 3HaHWI MaTemMaTuyeckue mMaTeMaTuyeckne MeTodbl, | NMPUMEHSIIOTCS ANS pelleHns 3a4ad no usmke cpava
g gz gg = % 'S._? é MeTOflbl, KOTOpble | KOTOpble NPUMEHSIOTCS Ans VHOVBUOYaNbHO
323 F5%@ gaod NPUMEHSIIOTCA ANs | peLueHns 3agad no gpuanke ro 3apanus,
Q Q E g Izo> 5 g 5 pelleHns  3aaau KOHTPOSbHOM
3 g 2<go %% 8 o no uamke TecﬁaGg:;IHMe
8= 58353 5’3 Hanuuve YMeTb onuceiBaTb | He ymeeT onucbiBaTb U | YMeeT onucbiBaTb U OOBSACHATb (U3NYECKME SBMNEHUSI C KOHEneKT ’
8 -g- 8 g § % % 3 % E YMEHUI 7 OOBbACHATL | OOBACHATL dusnyeckne | NOMOLLbO MaTeMaTUYECKUX METOOOB pelleHus 3agad KOcheKT_CXéMa,
5 gé § S o X %.:'I;. 3 usnyeckre SIBNEHUS  C  MOMOLLbIO poHTanbHaS
Ts8g S3 s Ex8 ABMNEHNs C | maTtemaTMyecknx MeTodoB Gecena,
% 2 S ED 53 ~ T8 NMOMOLLIbHO pelleHust 3agad o6obLiatoLas
odas o 09 — _g MaTeMaTUYecKnx Tabnuua,
@ = 3 METO[O0B peLleHns TeopeTudeckue
c g 3afay BOMpPOCHI
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Hanwnuve
HaBbIKOB
(BnapeHue
OnbITOM)

Bnapgetb
HaBblkaMu
npYMeHeHns
MaTemaTU4eCcKmx
MeTOA0B ansa
pelweHns  3agad
no cwusunke

He Bnageer npumeHeHus
mMaTeMaTU4yeCcKnx MeTOJO0B
0N peleHus 3agjady  no
duranke

BrnageeT npMMeHeHUst MateMaTU4ecknx MeTodoB Ans pelleHus
3agady no usnke

9K3aMeHaUMOHH
Oro 3agaHusa
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YACTb 3 MeTtoauyeckue maTepuanbl, onpeaensiowme npoueaypbl oLeHUBaHUA 3HAHUNA, YMEHUN,
HaBbIKOB, XapaKTepu13yHLWmnx 3Tanbl ()OpMUPOBaAHNA KOMNETEHLUN

YacTtb 3.1. TUnoBble KOHTPOSbHLIE 3af4aHUs, HEO6GXOoAUMbIE ANA OLEeHKU 3HaHUW, YMEeHUI, HAaBbIKOB

3.1.1. BONPOChI
AnA npoBeaeHNs BXOOAHOro KOHTPOss

BapwmaHT 1

1.ABTOMOOWME ABUXETCA NO NpsiMon ynuvue. Ha rpadmke npeacraBneHa 3aBUCUMOCTb €r0 CKOPOCTY OT Bpe-
MEeHMU.

w e

n

in

o 10 30 40 Lo

Ha kakom nHTepBane BpeMeHn Moayrb YCKOPeHus aBToMobnna makcumaneH?

1) otOcpmo10c
2) otr10cpmo20c
3)or20cpo30c
4)or30cpo40c

2.Ha puicyHke n3o6pakeH rpadouk NPOEKLMN CKOPOCTYM ABWKEHUS MaTepuanbHO TOYUKM.

U, MC

3fon —_—

Yemy paBeH Moaynb NepeMeLleHns maTepuanbHOM TOYKWU 3a ABe CEKyHAbl OT Hayana ABUXeHus?

1) ™
2) 2Mm
3) 3m
4) 4m

3.Ha pucyHke npeactaBneHbl Tpy BEKTOPA CUIT, MPUIOXKEHHbIX K O4HOWM TOYKE U fexalunx B 04HOM NNOCKo-
cTL.

L] A

2

Mopaynb BekTopa cusbl F]paBeH 4 H. Moaynb paBHOAENCTBYIOLLE BEKTOPOB F], Fay F.?paBeH
1)9H
2)7H
3)5H
4H1H

4. Tenexka maccow 0,1 kr yaep>xmBaeTcs Ha HaKNOHHOW NITIOCKOCTU C MOMOLLBIO HUTU (CM. PUCYHOK).




Cuna HaTsXXeHUs HUTH paBHa
1) 0,5 H
2)1,0 H
3)1,5H
4)2,0 H

5.K cucteme un3 kybrnka maccon 1 Kr u ABYX NPYXMH NPUOXKeHa NOCTOSHHAs ropusoHTanbHas cuna F (cwm.
PUCYHOK).
K k; 5

AN i VAN —=

Mexay Ky6ukom 1 onopoin TpeHusi HeT. Cuctema nokoutcsi. XKecTkocTb NepBOii NPYKMHbI ky =300 H/nm

YKeCTKOCTb BTOPOWN NPYXXMHbI k; =600 H M. YanumHeHne nepsBoii NPYXuHb! pasHo 2 cM. Moaynb cunbl F
paBeH

1) 6 H
2) 9 H
3)12H
4) 18 H

6.Cuna TpeHus ckonbXeHus Bpycka 0 NOBEPXHOCTb CToNa 3aBnucut

1) oT nnowaamn conpmkocHoBeHMs Bpycka n ctona

2) oT cKOpOCTW ABWXEHMSA Bpycka no cTony

3) oT cunbl HOpMasnbHON peakumn, 4eNCTBYIOLLEN CO CTOPOHbI CTONa Ha 6pycok

4) oT nnowLaan CoNpMKOCHOBEHMSA BpycKka 1 cTona U OT CKOPOCTW ABMXEHUs Bpycka no ctony

7.Ma4 maccon 300 r 6polueH nog yriom 45° K ropM3oHTY C Ha4anbHOW CKOPOCTbIO V = 20m/c. Mogynb cunbl
TSXKECTU, OENCTBYIOLLEN Ha MAY cpa3dy nocne 6pocka, paBeH

1)6H

2)1,5H

3)3H

4H0

8.[lBe nnaHeTbl C O4MHAKOBLIMM MaccamMu obpallatTcsi Mo KpyroBbiM opbuTam BOKpyr 3Be3apl. [ns nepsou
N3 HUX cuna NpUTSHKeHUS K 3B8e3ae B 4 pa3a bonblue, YeM Ans BTOpor. KakoBo OTHOLLEHWe paguycoB opout
nepBow 1N BTOPOW NnaHeT?

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

T
A) N30XOPHbIN, U30TEPMUYECKUIA, M306aPHbIN;

B) n3oxopHbIn, n3o6apHbIn, N30TEPMUYECKNI;
C) n3obapHbii, U3OXOPHbIN, N30TEPMUYECKUI;
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[0) nsobapHbI, U30TEPMUYECKUIA, U3OXOPHbIN;
E) nsorepmuyeckuii, U3o6apHbIA, U30OXOPHbIN.

10..Mpn HarpeBaHWM naeanbHOro rasa CpefHsls KBagpaTWyHasi CKOPOCTb TEMfOBOrO ABWXKEHWUS MOMEKYI
yBenuyunach B 4 pasa. [pu atom abconoTHag TemnepaTypa rasa

A) yBenununnace B 4 pasa;

B) yBennuunace B 2 pasa;

C) yBennunnaceb B 8 pas;

[) ysennuunace B 16 pas;

E) ysennuunace B 12 pas.

11.MpeanbHbili ra3 coepLumn padoty 300 [k 1 npu 3TOM BHYTPEHHSSI SHEPIUS rasa yBenmuunach Ha
300 Ox. Kakoe konnyecTBO TENOThl OTAAN Uiy Nony4un ra3 B 3Tom npouecce?

1) otgan 600 Ix

2) otaan 300 Ix

3) nonyumn 600 Ox

4) nonyuun 300 OIx

12.MNpu nepexoge n3 coctosiHmst 1 B cOCTosIHME 3 ra3 coBepLuaeT paboTy

p 10 MIa
h
2 femmmmm ey

1

H
i
o o0z 004 Vo

1)2 kx
2) 4 kOx
3) 6 kx
4) 8 k[x

13.Ha pucyHke npuBegeHa 3aBUCMMOCTb TEMMEPATYpbl TBEPAOro Tena oT NOMy4YEeHHOro UM KONMyecTsa Ten-
noThI.
K

400

300

100

0 200 400 C.xl{oe
Macca Tena 2 kr. KakoBa yfenbHasi TENnoeMKoCTb BELLECTBa 3TOro Tena?
1) 25 T /xr-K
2) 625 Ix /kr-K
3) 2 500 Tx/kr-K
4y1 000 Tk /xr-K

14 peanbHas TennoBada MmaiwumHa ¢ Krai 50%3a umkn paboTbl oTgaeT xonoaunbHuky 100 k. Kakoe konu-
YeCTBO TENMOThI 32 LUMKIT MalUMHa nony4aeT OT HarpeBaTena?

1) 200 Ox

2) 150 Ox

3) 100 Ox

4) 50 Ox

15.Ha yyacTke uenu, nsobpaxeHHOM Ha PUCYHKe, COMPOTUBIIEHNE KAXXA0ro U3 pe3ncTopoB paBHO R.

g

K
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lMonHoe conpoTuBrneHne y4acTka npy 3amkHyToM krtove K paBHo
g
=R

1)3

2)R

3) 2R

4) 3R

16.MNpAMONMHENnHbIV NPOBOAHWK AMNNHOM L ¢ TOKOM | MOMeLLeH B 04HOPOAHOE MarHUTHOE nose Tak, YTo Ha-
npaBneHne BeKTopa MarHUTHOM MHAYKUMM B nepneHankKynsapHO NpoBOAHMKY. Ecnn cuny Toka yMeHbLIUTb B
2 pasa, a VHAYKLMI0O MarHMTHOIO MOMs YBENWYNTL B 4 pa3a, TO AeNCTByoLWas Ha MPOBOAHUK cuna AMnepa
1) yBenuuntca B 2 pasa

yMeHbLUUTCH B 4 pasa

He n3MeHnTCcH

2
3
4) ymeHbLUNTCA B 2 pasa

~— — ~— ~—

17..Ha pucyHke nsobpaxxeH NpoOBOSIOYHbIN BUTOK, MO KOTOPOMY TEYET ANEKTPUYECKUA TOK B HanpaBneHuu,
yKa3aHHOM CTPENKOW.

BuTOK pacnonoxeH B ropnsoHTasnibHON NAOCKOCTU. B ueHTpe BUTKa BEKTOP MHAOYKLMM MarHUTHOrO Nons Ha-
npaBsneH

1) BEpTUKANbHO BHU3

2) BepTVKanbHO BBEPX

3) BNeBo

4) BnpaBso

18.CobupatoLas nvH3a, ncnonb3yemas B ka4yecTBe Nynbl, AaeT nsobpaxeHue
1) QencTBUTENBHOE YBENUYEHHOE

2) MHMMOE YMEHbLUEHHOe

3) MHUMOEe yBennMyeHHoe

4) nencTBUTENbHOE YMEHbLUEHHOE

19J'Iyt4 cBeTa nagaeT Ha NJ1oCKoe 3epkKarlo. Yron OTpaxeHund paBeH 12 Yron Mexay nagarwnm y4yom un
3epkanom

1)12°

2)102°

3) 24°

2)78°

20.Mepuop nonypacnana naoTona Hatpusi | INa paseH 2,6 roga. Ecnu naHauansHo 6biro 104 r aToro nsoTo-
na, TO CKONbKO NpuMepHo ero bypet vepes 5,2 roga?

1) 13r

2)26r1

3)39r

4)52r

e ]

BapuaHT 2

1.Msy, GpoLleHHbIV BEpTMKanbHO BBEPX, NOAHSNCS Ha BbicoTy 20 M 1 ynan Ha 3emMno B TOYKy BpocaHus.
UeMy paBeH MOAYIb CpeaHe CKOPOCTU NepEMELLEHMS MsYa, eCINN OH Haxoauncs B nonete 4 ¢?

1) Owmlc
2) 5m

3) 10 wm/c
4) 15m
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2. ! I Kl

Ha pucyHke usobpaxeHbl rpadpmki 3aBUCUMOCTU CKOPOCTU Ten OT BpeMeHu. Kakoe Teno nponget 6onbLumnn
nyTb B MHTEpBane spemeHun ot 0 0o 5 cekyHa?

1) 1

2) 3

3) [ytn oguHakoBble

4) 4

5) 2

3.Ha pucyHke nsobpaxeH nabopaTopHbI AMHaMOMETP.

[ nana| ry
S 1 2 3 a
b oot g e

losd 1254567 ES'.MIR,‘

LLikana nporpagyvpoBaHa B HbloTOHax. Kakum ByaeT pacTsikeHue NpyxuHbl AMHAMOMETPA, ECNU K Hel noa-
BecuTb rpy3 maccon 200 r?

1)5c¢cm

2)2,5cm

3)3,5¢cm

4) 3,75 cm

4.Ha 6pycok maccon 5 Kr, ABMXKYLLMIACS MO rOpM30OHTarbHOM NOBEPXHOCTU, OENCTBYET CUIla TPEHUS CKOJb-
xeHus 20 H. Yemy GyaeT paBHa cuna TPEHMS CKOMBbXEHMS NOCMe YMEHbLUEHWUS Macchl Terna B 2 pa3a, ecrnu
KO3 PULMEHT TPEHNSA HE N3MEHUTCA?

1)5H

2)10H

3)20H

4)40H

5.Teno noaseLleHOo Ha ABYX HUTAX U HAXOOMTCA B paBHOBECUW. YTomn Mexay HUTAMWU paseH 90 , @ Cunbl Ha-
TsKeHus HUTen pasHbl 3 H n 4 H. Yemy paBHa cuna TsXKecTun, JeNCTByOLas Ha Terno?

1)1H

2)5H

3)7H

4) 25 H

6.4to Bygetr nMpoucxoguTb C CUMON TATOTEHWs, AEWCTBYIOLLEN Ha Teno co CTOPOHbI 3eMnn, ecnu Teno
onyckaTtb B O4€Hb ryboKyto waxty?

1) He namenutca

2) Ysenunuurca

3) YMeHbLUMTCSA

4) Cpean oTBETOB HET NPaBUIIbHOMO

7.00HOPOAHBIV CTEPXKEHb NEXMT Ha ABYX onopax A u B. Yemy paBHa cuna peakunm onopsl Q2, ecnv Bec
ctepxHs paBeH 30 H, a cuna peakuyun onopbl Q1=10 H?

q, 4,
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1) 10H
2) 20H
3) 30H
4) 40H
8.Ha pucyHke n3obpadkeH rpacurk 3aBMCUMOCTU KOOPAMHATLI X Tena, COBEpLUAKLLEro rapMOHMYECKNe

konebaHusi, oT BpeMeHu t.

3aKoH OABMXEHUS 3TOro Tena umMeeT BUA

1) x(t)=4cos(1,5t)
2) x(t)=1,5cos(8t)
3) x(t)=8cos(1,5mmt)
4) x(t)=1,5cos(174t)

9.MaeanbHbI ra3z nonyynn konudectso Tennotbl 300 Ik n cosepwnn padoty 100 . Mpu 9TOM BHYTpEH-
HSIS 9Heprus rasa

1) yBennunnacb Ha 400 Ox

2) yBenuumnacb Ha 200 Ox

3) ymeHnbLuunace Ha 200 Ix

4) ymeHblumnacb Ha 400 x

10.Mpu nepexofe n3 coctosiHMA 1 B cocTosHMe 3 ra3 coBepLuaeT paboTy

210 T

IR

iy

| !
0 0,02 0,04 ¥oad

1) 2 kx
2) 4 k[x
3) 6 kx
4) 8 k[x

11.Kakoe konun4yecTBo TennoTbl Heobxoammo anga HarpeeaHus 100 r ceuHua ot 300 K go 320 K?
1) 390 Ox

2) 26 k[x

3) 260 Ox

4) 390 kOx

12.VlpeanbHas TennoBas MallMHa 3a Uukn paboTtbl nonyyaeT oT HarpeaTenst 100 [k n otoaeT xonogunb-
Huky 40 k. KIMQ TennoBoi MaluvHbl paBeH

1) 40%

2) 60%

3) 2099

4) 43%

13.Ha yyacTke uenu, nsobpaxeHHOM Ha PUCYHKe, COMPOTUBIIEHNE KAXKA0ro U3 pe3ncTopoB paBHO R.
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K

[MonHoe conpoTuMBIieHne y4acTka npu 3aMKHYTOM Krto4e K paBHO
1R

1) 2

2)R

3) 2R

4) 3R

14 TpaAmMonuHenHbIi NPOBOAHMK AnuHon 0,2 M HAaXOAMTCS B O4HOPOAHOM MarHUTHOM Mone C UHAYKUnen
4 Tn v pacnonoXeH nog yrrom 307 BEKTOPY MHOYKLUWN.

B

Uemy paBeH Moaynb Cunbl, AEACTBYIOLLEN HA NPOBOAHMK CO CTOPOHbI MarHUTHOMO MOfIsi NPU CUIe Toka B
Hem 2 A?

1)0,2H

2)0,8H

3)3,2H

4)20H

15.Ha pucyHke n306pakeH NPOBOMOYHbIV BUTOK, MO KOTOPOMY TEYET 3N1IEKTPUYECKMIA TOK B HanpaBreHuu,
yKasaHHOM CTPEKOM.

BuTok pacnonoxeH B NIOCKOCTH YepTexa. B ueHTpe BUTKa BEKTOP MHAYKLMN MarHUTHOrO Nomns Toka Ha-
npaB.neH

1) OT Hac NepneHaNKYyNAPHO NIIOCKOCTM YepTexa

2) K Ham NeprneHanKYNSAPHO NIOCKOCTM YepTexa
3) Brneso

4) BnpaBo

16.I'oe HaxoguTCcA n3o06paxeHne cBeTALLENCa TOYKM S (CM. PUCYHOK), CO34aBaeMoe TOHKOW cobumpatoLen
NnH301n?

g ‘ L

1) B TOuKe 1
2) B TOYke 2
3) B Touke 3
4) Ha 6eckoHe4HO 6OMNbLIOM PacCTOAHWUMN OT MMH3bI

17.|'|p|/| nepexone ny4ya ceeta n3 OoAHom cpenbl B APYryto yron nageHnda paBeH 53, a yromn npenomMrieHusa

37°(sin37" = 0.6 sin33" = 0.8) kakos oTHoCUTENbHBIN MOKa3aTeNb NpesioMneHns BTOpoii Cpeabl OTHO-
CUTENbHO NepBon?

1) ~1,43

2) ~1,33

3) =0,75

4) ==0,65
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18. Mepvoa nonypacnaga pagvoakTMBHOIO M30TOMa KarnbLms 20Cacocrasnser 164 cyTok. Ecnu usHavans-

4-10% 30Ca
HO 6bIno aTomMoB 20, TO MPMMEPHO CKONbKO X byaeT Yepes 328 cyTok?
1)2-10%
24
2)1-10
3 1-10°
4)0

23877 206
19.B pesyrnbTaTe cepuv pagmoakTUBHbLIX pacrnagos ypaH 92 aneBpaLu.aeTc;l B CBMHeLl| 82 Pb kakoe konm-

YecTBO - 1 ﬁ-pacnanos OH MpY 3TOM UCMbITbIBAET?
1)8-n6 ﬁ-pacnanoa

2)60-n8 ﬁ-pacnanos

3)10&-nb5 JB-pacnap,OB

4)50-1n10 JB-pacnap,OB

20.MMpwu BbICOKMX TemnepaTypax BO3MOXEH CUHTE3 agep renus U3 saep n3oTonos Bogopoaa:
TH+7H >3 He+ X

Kakas yactunua X ocBoboxaaeTcs npu oCyLLEeCTBIEHMN TaKon peakuum?
1) HEeWTpOH

2) HEMTPUHO

3) npoToH

4) aneKTpoH

. LUKAJTIA U KPUTEPUUN OLLEHKU
OTBETOB Ha BOMPOCHLI BXOAHOIO KOHTPOSSA

- 3aumeHo BbICTaBNSETCA o6yqalomemyc;|, €Clnn nosy4eHo 6onee 60% npaBuJibHbIX OTBETOB.
-He 3aumeHo - nony4yeHo MmeHee 60% npaBusibHbIX OTBETOB.

3.1.2 . CpeactBa
Ans UHAMBUAyanu3auum BbINOMHEeHUs, KOHTpons pukcupoBaHHbix BuUAoB BAPO

MHanBuayanbHble 3aaaHuaA

UHauBuayanbHoe 3agaHue Ne
«MexaHuka» n «MonekynsipHas cusnka u TepmoanHaMuKa»
1BapuaHT
3apayva 1. ABTomMobunb Maccom 2 T BUXETCS B rOPY, Yron HakrnoHa KOTOPOW K TOPU3OHTY paBeH

30°. KaKYIO pa60Ty coBepwnna cuna T4arm Ha nyTtu 3 KM, ecnu M3BEeCTHO, YTO aBTOMOOWUNb ABurarncs c

yckopeHuem 0,2 m/c? ? KoacpduumeHT Tpenus 0,1.

3apaya 2. BblumcnmTe n3amMeHeHne BHYTPEHHEN SHEpPrimn
rasa, ecnu emy nepegaHo konuyectso Tennotbl 200 [k 1 BHELLUHWE CUIbl COBEPLUAKT Hag HUM paboTy

6000x.

3apava 3. Ha ctone ctout Tenexka maccon m;=4 kr. K Tenexke npuBsi3aH OOUH KOHeL, LLHYpa,
nepekuHyToro Yepes 6nok. C Kakum yckopeHveM a byfeT ABuraTbCs Terexka, ecriv K 4pyroMy KOHLY LHypa
npuBs3aTh rMMp Maccom my=1 kr?

3apava 4. MatepmanbHasa Todka Macco m=2 Kr ABMXeTca nog AeNCTBMEM HekoTopoun cunbl F
CornacHO ypaBHEHUIO x=A+Bt+Ct*+Dt°, roe C=1 m/c?, D=-0,2 m/c>. HanTu 3HaYeHusi 3TON CUMbl B MOMEHTbI
BpeMeHu t;=2 ¢ 1 t,=5 c. B kakoin MOMEHT BpeMeHU cuna pasHa Hyrn?

3apava 5. Onpegenntb Maccy aToma xernesa 1 Monekyrnbl Yrinekncrioro rasa.

2 BapuaHT

3apayva 1. Katep, ABurasicb BHM3 MO TEYEHUIO, 3aTpaTun BpeMs B N = 3 pas3a MeHblUe, YeM Ha
obpaTHbI NyTb. OnpeaenuTb, C KaKUMKU CKOPOCTSIMU OTHOCUTENBLHO Bepera asurancs katep, ecnv cpegHas
CKOPOCTb Ha BceM nyTu coctasuna V = 6 km/u.
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3apayva 2. SksaTopuanbHbli paguyc 3emnn paseH 6370km. OnpegenvTb NUHENHYIO U YrIOBYIO
CKOPOCTM OBMXEHUSI TOYEK 3KBaTopa Npu BpaLleHun 3emnm BOKpYr OCu.

[ o)

1
1
!

"
i
0 2 i, e

3apaya 3. Ha pucyHke npeactaBneHbl rpadvku 3aBUCUMOCTM KOOpPAWHATLI ABYX Ten oT
BpeMeHu. ['padmkn Kakmx 3aBUCUMOCTEN MokKasaHbl? Kakon BUA MMEIT rpadouky 3aBUCMMOCTU CKOPOCTU U
NyTW NPOWAEHHOIO TEMNOM, OT BpEMEHMN?

3apgava 4. Bbluncnute vM3MeHeHue BHYTPEHHEW 3Hepruu rasa, €ecnu emy nepefaHo KonmMyecTBO

TennoTbl 200 )X 1 BHELLHME CUMbl COBepLUAatoT Hag HUM paboTy 600[0x.

3apava 5. MooTtopHas nogka maccon m=400 kr HaynHaeT asBuratbcd no osepy. Cuna Tarm F
moTtopa paBHa 0,2 kH. Cuutas cuny conpoTuBreHunss F.NponopuMoHanbHOW CKOpPOCTW, OnpeaenvTb
ckopocTb v nogkn Yepes At=20 ¢ nocne Havana ee gewxeHus. KosddununeHT conpotuenerms k=20 kr/c.

3 BapmaHT

3apaua 1. KakoBa cpefHsin 3Heprusi NocTynaTenbHOro ABMXKEHUS MONEKynbl WaeanbHOro rasa npu
TemnepaType 300K ?

3apava 2. NgeanbHas Tennosas MawwuHa pabotaet no umkny KapHo, Tepmuyeckmun KIMO koToporo
40%. TemnepaTypa TennonpuemHuka 0 rpagycosB no Llenbcuio. Hantn TemnepaTypy TennootaaTuuka u
paboTy N30TEPMUYECKOro cxxaTus, ecnm paboTa N3oTepmMmnyeckoro pacumpermns 8 x.
3apaya 3. Ha ropusoHTanbHOW MNOBEPXHOCTW HaxoauTca Opycok maccom mi=2 Kr.
KoadpcuumeHT TpeHus f; Bpycka o noBepxHocTb paBeH 0,2. Ha Bpycke Haxooutcs apyron Gpycok maccomn
m,=8 kr. KoadpduumeHT TpeHus f, BepxHero 6pycka o HmwkHUIA paBeH 0,3. K BepxHemy Bpycky npunoxeHa
cvna F. OnpegenuTsb:
1) 3HayeHue cunbl F;, Npy KOTOPOM Ha4YyHETCH COBMECTHOE CKONbXeHune OpycKoB MO MOBEPXHOCTY;
2) 3Ha4veHwue cunbl F,, Npu KOTOPOM BepxHMIN BPYCOK HAYHET NPOCKarnb3blBaTb OTHOCUTENBHO HUXHETO
3apava 4. .Hangute cpegHIO0 CKOPOCTb ABMXEHUS aBTOMOOMNs, ecnn M3BECTHO, 4To Y4 4acTb

BPEMEHM OH ABUrasncsi Co CkopocTtbto 16M/c, a Bce ocTanbHOe BPeEMS — CO CKOPOCTbo 8M/cC.

3apaya 5. Mog gevictBueMm NocToOsHHOM cwnbl F BaroHeTka npowna nyTb =5 M 1 npuobpena
ckopocTb v=2 m/c. OnpegenuTb paboTy A cunbl, ecnn Mmacca m BaroHeTku paBHa 400 kr un koaddULUMEHT
TpeHus f=0,01.

4 BapuaHT

3apavya 1. HeBecombii OnoOK yKpenneH B BEPLUMHE HAKMOHHOW MITOCKOCTW, COCTaBMsWOLWEN C
ropuaoHTom yron a = 30°. 'mpu 1 1 2 ogmHakoBon Maccbl M1, = m2 = 1 Kr COeAUHEHbI HATBLIO Y MEPEKUHYTHI
yepes 6nok. Hantu yckopeHue a, ¢ KOTOpPbIM ABWXYTCS TMPU, U CUNY HaTSHKeHUst HUTK T. TpeHnem rvpu o
HaKIOHHYO MJIOCKOCTb U TPeEHMEM B Broke npeHebpeyb.

3apava 2. Tennoeas mawwHa ¢ K 60% 3a umkn paboTbl OTAAET XONOAWIBbHUKY KONMYECTBO
Tennotsl, paBHoe 100 [x. Kakoe konnyecTBo TENMOThl 3a LMK MallMHa nonyyaeT OT HarpesaTensa?

3apava 3. [1ea Benocunegucta eayt HaBCTpeYy APYr ApPYry: OAVMH U3 HUX, UMest cKopocTb 18
KM/4, NOJHUMAETCs! B ropy C yckopeHunem - 20 cm/c?, a apyrom , uMest ckopocTb 5,4 km/4. CrniyckaeTcs ¢ ropel

¢ yckopeHnem 0,2 m/c?. Yepes ckonbKo BPEMEHW OHU BCTPETATCA U Kakoe pacCTosiHME [0 BCTPeUM NpoLuen

KaXKAbI, €CNW PpacCTOsTHUE MeXAY HMMMW B Ha4anbHbI MOMEHT paBHo 130 m?
3apayva 4. Bo ckonbko pa3s cpefHss KBagpaTU4Has CKOPOCTb MOSEKyn BO3gyxa B NETHWWA AeHb Mpu

Temnepatype 30°C 6orbLue, 4eM B 3UMHWIA AeHb npu Temnepatype - 30°C
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3apava 5. C 6awwHum BpolleHo Teno B ropuM3oHTanbHOM HarnpaBneHun co CKopocTbio 15 m/c.
MpeHebperas conpoTMBNEHNEM BO3ayXa, ONPeaenuTb paguyc KpMBM3HbI TpAekTopum Tena yepes 2 ¢ nocne
Hadana OBWKEHWS.

5 BapuaHT
3apava 1. a3 npu gasneHun 0,2 mMa u Temnepatype 15° nmeet o6bem 5 n. Yemy paseH oGbem

rasa aTow Macchbl, Npy HOPManbHbIX YCIIOBUSAX?

3apgava 2. Teno OpolieHO BepTMKanNbHO BBEPX CO CKOPOCTblo 16Mm/c. Ha kakol BbicOoTe e€ro
KMHEeTUYecKas aHeprus paBHa noteHumanbHon? ConpoTnBneHme Bo3ayxa He y4nTbiBaTh.

3apgava 3. lpu yBenuueHun gaeneHus B 1,5 pasa ob6bem rasza ymeHbwwiumnca Ha 30 mn. Hantu
nepBoHa4vanbHbI 06beM?

3apgava 4. HeBecombiln 610K ykpenneH Ha koHue ctona. ['vpu 1 n 2 oguMHakoBor Maccbl m1, = m2 = 1
Kr cOeOUHEHbl HUTbIO U NepeknHyTbl Yepe3 6rok. KoadduuuneHT TpeHns rmpu 2 o cton k - 0,1. Hantn
YCKOPEHME a, C KOTOPbIM ABWKYTCSA TMPK, U CUNY HaTsKeHus HATK T. TpeHvem B B6rnoke npeHebpeyb.

3apaua 5. [IemkeHne Tena BAonb ocu X onvcbiBaeTca ypaBHeHueM: x=3 + 2t + £ (m). Yemy paBHa

CPEeAHss CKOPOCTb €ro 3a BTOPYHO CEKyHaY?

6 BapuaHT
3apayva 1. Ckonbko MOneKyn Bo3gyxa cogepxurcsa B 6annoHe BMectumocTblo 60 n npu Temneparype

27°C v gaenexun 500000 Ma? Yemy paBHa Macca OAHOW MOMEKyrbl BO3gyxa?

3agaua 2. Teno maccom m = 2 Kr ABMXETCS NPSMOJIMHENHO MO 3aKoHY s = A — B*t + C*t"2 — D*t"3 (C
=2 m/c"2, D = 0,4 m/c"3). OnpegenuTb cuny, 4ENCTBYIOLLYIO HA TENO B KOHLE NEPBON CEKYHAbI ABWXEHMS.

3apgava 3. Wapuk maccon m=100 r ynan ¢ BbicOTbl h=2,5 M Ha ropusoHTanbHyl0 NAUTY, Macca
KOTOpOM MHOro 6onblue MaccChl Wapuka, U OTCckouMn oT Hee BBepX. Cumtas ygap abConTHO ynpyrum,
onpegenuTb UMNyNbLC p, MOMYYEHHbIN NANTON.

3apava 4. Teno nagaeTt ¢ BbicoTbl h = 19,6 M C Ha4yanbHOW CKOPOCTbIO Vo = 0. Kakon nyTb nponaet
Teno 3a nepeyto 1 nocnegHtoro 0,1¢ cBOero ABMKeHUA?

3apaya5. Teno macconm m=0,2 kr cockanb3biBaeT 6e3 TpeHuss No xernoby BbicoTOM h=2 M.
HavanbHas ckopocTb Vg Wapuka pasBHa Hynwo. Hanltu nameHeHve Ap umnynbca wwapuka u uMmnynec p,
Nony4YeHHbIN Xenobom Npu ABWXEHUN Terna.

MuguBuayansHoe 3agaHue Ne2
«AneKTpocTaTKa U NOCTOAHHbIN TOK» U «MarHeTuam»

1 BapuaHT
3apava 1. [1Ba ManeHbKMX OOWHAKOBLIX MeTannMyeckmx Lapuka 3apsbkeHbl MoNoXUTeNbHbIMU
3apagamm q U 4q. LleHTpbl WWapuKoB HaxoasiTCsl Ha pacctosiHun r gpyr ot gpyra. Wapukn npusenn B
COMPUKOCHOBEHME. Ha kakoe paccTosHMe X MNOocre 3TOr0 HYXHO pasBecTV WX LUEHTPbl, 4ToObl cuna
B3aMMOZENCTBMSA OCTanach NpexHen?
3apayva 2. .HanpshkeHne Ha 3axummax reHepartopa 36 B, a conpoTuBneHune BHewHen uenu B 9 pas
Gonblle BHyTpeHHero conpoTuerenusi. Kakosa 3LC reHepaTopa?

3apgava 3. KakoBa MHOYKLMS MArHUTHOMO Mosisi, B KOTOPOM Ha NMPOBOAHMK C AJIMHOW aKTUBHOW YacTu
5cm pencteyeT cuna 50 mH? Cuna Toka B npoBoaHuke 25 A. [NpoBOAHWK pacnonoXeH nepneHanKkynsapHo
WHOYKUUW MArHUTHOTO Nossi.

3apaya 4. Pawmka, cogepxawasa 1500 suTkoB nnowagsto 50 oM’ pPaBHOMEPHO BpallaeTca B
MarHUTHOM MOJie C HaMNPSKEHHOCTbIO 8 X 10* a/m, genas 480 06/MMH. Onpepenutb MakcumanbeHyto 3[C
WMHOYKUUK, BO3HUKAIOLLEN B PpaMKe.

3apgava 5. Jlamna, paccuuMTaHHass Ha HanpsbkeHue 127 B, notpebnseTt mouwHocTb 50 BT. Kakoe
OOMOSNTHUTENBHOE COMPOTMBIIEHWE HYXHO MPUCOEAMHUTL K Jlamne, 4ToObl BKMHOYMTL €e B CETb C
HanpsikeHnem 220 B?

2BapuaHT
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3apaya 1 .OnekTpuyeckoe none co3faHO ABYMSA OAMHAKOBbIMM napannefnbHbiIMUA NracTuHamu
nnowaapto 150 cM” kaxgast. MnacTuHb pacnonoxeHbl Ha Manom (Mo CpaBHEHMIO C NIMHENHBIMU pasMepamm
NnacTuH) paccTosHUM ApYr oT Apyra. Ha ogHon us nnacTuH paBHOMEpHO pacnpegeneH 3apag ¢ 4= - 501Kn,
Ha gpyron 3apsa §5=+150 HKn. Onpegennte HanpskeHHOCTb E aneKkTpnyeckoro nons Mexay nnactuHamu.

3apayva 2. Paccumtatb CxeMy puc.2, COCTaBMB CUCTEMY YpPaBHEHWA Ha OCHOBaHUM 3aKOHOB
Kupxroda.

Punc2.
VicxogHble gaHHble K 3agade:
E,=60B;E,=80B; E;=70B;
R; =20 Om; R, =50 OMm; rpz = 5 Om; R, = 65 Om; Rs = 85 Owm.
3agaua 3. Kakoli MMHUManbHOW CKOPOCTbH Vi, OOMMKeH obragaTb MpPOTOH, 4ToObl OH CMOr
OOCTUTHYTb NMOBEPXHOCTU MOJIOXKUTENBbHO 3apsKEHHOrO METAanfMYecKoro apa, MMeKLWero noteHyman =
400 B. HavanbHOe paccTosHne NpoToHa OT noBepxHocTh wapa r = 3R, rae R — paguyc wapa.
3apava 4. C kakon cunow B3aumogencTeoBanu 6bl ABE kannu BOAbl HA paccTosiHUM 1 KM, ecnv Obl
yaanocb nepeaatb ogHoM 13 kanenb 1% Bcex anekTpOHOB, CoOAepXaluuxcs B apyron kanne maccow 0,03 r?
3apgaya 5. Cnna Toka B ropuM3oHTanbHO PacnonoXeHHOM NPOoBOAHUKE AnvHon 20 cM. n maccown 4r
paBHa 10A. Hamtn MHOYKUMIO MarHWTHOrO MOJisi, B KOTOPOE HY)XHO MOMECTUTb MPOBOAHMK, YTOOLI cuna
TSXKECTU ypaBHOBecHnach cunov Amnepa.

3 BapmaHT

3apaua 1. Cuna Toka B MPOBOAHMKE M3MEHSAETCH CO BpeMeHeM no 3akoHy | = lpsin wt. Onpegenutb
KONM4ecTBO TennoThl Q, KOTOpOe BbIAENUTCHA B NPOBOAHMKE 3a BpPeMs, paBHOe nonosuHe nepuoga T, ecnn
lb=10 A, w =100 c ™.

3apavya 2. Cwvna Toka B ropvM3OHTarnbHO PacrnonOXeHHOM MpoBodHMKe AnvHon 20 cMm. u maccon 4r
paBHa 10A. HaWTu uHAYKUWMIO MarHMTHOTO MO, B KOTOPOE HYXXHO NMOMECTUTb MPOBOAHWK, 4TOObI cuna
TSXKeCTV ypaBHOBecunach cunon Amnepa.

3apayva 3. B HanpaBneHHOM BepTUKanbHO BHWM3 OAHOPOAHOM 3MEKTPUYECKOM MOMe HanpsXXeHHOCTbIO
1,3*10°B/M Kanenbka XugkocTn maccoin 2*1077 rpamMm oka3anacb B paBHOBecuu. Hanmgute 3apsag

KanenbKy 1 YNCIO U3ObITOYHbIX SMEKTPOHOB Ha HEW.
3apava 4. NctoyHuk Toka ¢ 3OC 2 B u BHyTpeHHUM conpoTtusneHnem 0,8 OM 3aMKHYT HUKENUHOBOW
NPOBOMOKOW AnvHon 2,1 M 1 ceverHvem 0,21 MM, OnpegenvTe HanpsbkeHWe Ha 3aXXMMax MCTOYHMKA TOKa.
3apgaya 5. B HanpaBneHuu, nepneHaMKynapHOM JNUHUAM WHOYKUUKW, BReTaeT B MarHUTHoOe norne
anbdga-yactmua co ckopocTtbio 3,2 +10° m/c. Hangute nHaykumio nonsg, ecnu anb@a-yactuua onucana B
norne OKPYXXHOCTb paguycom 6,64 «107%m. (Macca anbda-4actuubl 6,64 «10% Kr, ee 3apsg 3,2 «10 Kn.)

4BapuaHT

3apava 1. [1se namnbl mowHocTbo 90 1 40 BT BKNOYEHbI NapannernbHo B CETb, C HanpsbkeHnem 220 B.
OnpepgenuTe cCONpoTUBNEHME KO0 Namnbl U TOK, MPOTEKALWMIA Yepes Kaxayo namny.

3apayva 2. TodeuHble 3apagpl 1*107% Knn 2107 Kn 3aKkpenneHbl Ha paccTosHun 1 M apyr ot gpyra

B Bakyyme. Ha npsmoin, coeguHsiollei 9TV 3apsdbl, Ha OAMHAKOBOM PAaCCTOAHUM OT KaXKOOro U3 HMX
noMeLLeHO MareHbkoe Tero, Hecyllee 3apsan 3*107% Kn. Kakosbl MoAynb W HarnpaeneHue Cunbl,

JencTeytolLen Ha Teno?

3apauya 3. Onektpuyeckoe norne obpaszoBaHO ABYMsi OAMHAKOBLIMW Pa3HOMMEHHBIMU TOYEYHBLIMU
3apsagamu 5HKn. PacctosiHme mexgy 3apsgamym 10 cm. OnpegenuTtb HanpsbkeHHOCTb nons: 1) B Touke,
nexawen Ha npoaOSHKEHUN JIUHUM, COeauHALWEN UeHTpbl 3apsgoB, Ha pacctosHum 10 cm ot
oTpULaTENBbHOrO 3apsaaa. 2) B TOUKe, Nexallern nocpeguHe Mexay 3apsgamu.

3apaya 4. 3a Bpemda 5c ToK B uenu usMeHunca ot 20 go 5A, npu atom 3.0.C. camouHgykuuu,
BO3HMKLLAs BO BKITHOYEHHOM B LieNb KaTyLlKe, OKa3anacb paBHon 24B. KakoBa MHOYKTMBHOCTb KaTyLLKN?

3agaya 5. Cnna Toka B rOpM3OHTasNIbHO PacrofiOXKEHHOM MPOBOAHMKE AnuHOM 20 cMm. u Maccon 4r
paBHa 10A. Hantn uHOYKUWIO MarHUTHOrO MOrsi, B KOTOPOE HYXHO MOMECTUTb MPOBOAHUK, YTOObI cuna
TSXKECTM ypaBHOBecCUnach cunom Amnepa.
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5 BapuaHT

3apgaua 1. lMbinnHka maccomn 1078 rpaMM HaxogouTcsl B BO34yXe Mexay OBYMS rOpU3OHTanbHbIMU

PasHOMMEHHO U PaBHOMEPHO 3apshKEHHbIMW MfacTMHaMKU C Pa3HOCTbI MoTeHuuanoB 5 kB. paccrtosiHue
mMexay nnactmHamu 5 cm. Kakum 3apsigoM o6riagaeT nbinvHKa, ecrnv ee BeC ypaBHOBELLNBAETCHA AENCTBUEM
Ha Hee 3NeKTpU4ecKom cunbl?

3agavya 2. 3a Bpems 5c Tok B uenu mamenunca ot 20 go 5A, npu atom 3.[.C. camouHgyKkuuu,
BO3HVKLLASA BO BKITIOYEHHOM B Lienb KaTyLlKe, oka3anack paBHon 24B. KakoBa MHOYKTMBHOCTb KaTyLLKN?

3apaya 3. C kakow curnon F OyayT npuTtArMBaTbCcs ABa OAMHAKOBbIX CBUHLIOBBIX LUApuKa paguycom r =
1 cm, pacnonoxeHHble Ha paccTtosHuM R = 1 M gpyr OT gpyra, eCnu y Kaxaoro atoma nepsBoro Liapuika
OTHATb MO OAHOMY OMEKTPOHY M BCE 3TWM SMNEKTPOHbI MepeHecTn Ha BTopou wapuk? MonapHas macca
cBUHUA M = 207x10™2 kr/mMorb, NAOTHOCTBL p=11,3 rlem®.

3apgava 4. KakoBa UHOYKUMSA MarHMTHOrO Norsi, B KOTOPOM Ha NPOBOAHMK C ANUHOW aKTMBHOW YacTu
5cm pencrteyeT cuna 50 mH? Cuna Toka B npoBogHuke 25 A. MNpoBOAHMK pacnonoXeH nepneHanKynspHo
WHAYKLMN MarHMTHOIO Nonsi.

3apayva 5. Kakas cvna gevictByeT Ha NPOTOH, ABMXYLLUMICA CO ckopocTbio 10Mm/c B marHutHoMm none
nHaykumnen 0,2Tn nepneHAnKYNsipHO JIMHUSM UHOYKUUN?

6 BapuaHT

3apgaya l. .B HanpaBneHuu, nepneHAuVKYnsipHOM FMWHUAM MWHOYKUMMW, BneTaeT B MarHUTHOE norne
anbga-vyacTuya co CKOpoCTbio 3,2 +10° m/c. Hangute mnHgykumio nons, ecnv anbda-yactvua onucana B
nosie OKPYXHOCTb paguycom 6,64 «107m. (Macca anbga-yactumubl 6,64 <1027 kr, ee 3apsa 3,2 <10 Kn.)

3apayva 2. TOHKUIM MeTannMyeckMin ctepxeHb annHon | = 50 cm BpalwaeTca B O4AHOPOAHOM MarHUTHOM
none ¢ nHaykumen B = 10 MTn BOKpyr nepneHAnKYNspHOM K CTEPXKHIO OCKU, OTCTOSLLEN OT OOHOrO MX ero
KOHUOB Ha pacctosHum L = 25 cm Ha npogorkeHum ctepxHs, genas n = 100 o6/mvH. HanTu pasHocTb
noteHumanoB U, BO3HUKAKOLLYD MeXAy KOHLAaMMK CTEPXHS, €CNK Yrofl MexXay OCb BpalleHUsl U BEKTOPOM
MarHUTHOM MHAOYKUMM paBeH a = 60°.

3apaya 3. Pawmka, cogepxawas 1500 ButkoB nnowagpto 50 cm?, pPaBHOMEPHO BpallaeTca B
MarHUTHOM MOJSie C HaNPSXXEHHOCTbIO 8 X 10* a/m, nenas 480 o6/MuH. Onpepenutb MakcumaneHyto 34C
WHOYKUUKN, BO3HUKAIOLLEN B paMKe.

3apgaya 4. 3a Bpemsa 5c Tok B uenu uameHunca ot 20 go 5A, npu atom 3.[.C. camouHayKuumu,
BO3HMKLLIASA BO BKIIOYEHHON B LieMb KaTyLlKe, oka3anacb paBHon 24B. KakoBa MHOYKTUBHOCTb KaTyLUKN?

3apava 5. Kakow 3apsg nprobpen 6bl MmegHbIn wap ¢ paguycom R=10cm. ecnu 6bl yganoch yganutb

BCE 3MEKTPOHbLI MpoBOAMMOCTN? [1NOTHOCTL Meau p=8,9r/CM3, aToMHbI Bec A=64. 3apsg anekTpoHa

e=1,6*10"**Kn. uucro ABoragpo 6*10%%. Cuutath, 4TO Ha Kaxabll aTom Meam npuxoauTca oauH
3MEKTPOH NPOBOAMMOCTW.

UHauBuayanbHoe 3agaHue Ne3
«Kone6aHus 1 BomnHbI» «ONTUKa» U «ATOM N aTOMHOe A4pPO»

1 BapmaHT

3apava 1. KonebartenbHbIl KOHTYpP COCTOUT W3 KaTylWKu WHAYKTMBHOCTM L=0,2 MIH u nepemeHHOro
KOHAEeHcaTopa, 3NIEKTPOEMKOCTb KOTOPOro MOXeT MeHATbCA B npegenax ot 50 go 450 nd. Ha kakue anvHbl
BOJTH MOXET HacTpamBaTbCsl KOHTYP?

3agaya 2. Ha pacctosHum d = 20 cm OT cobOuparllein nMH3bI HaxoguTcsi npeameT, MNpuyYemM ero
OencTeuTenbHoe nsobpaxerve B k = 4 pasa 6onblue npegmerta. HanguTe ontuyeckyto cuny D nnH3bI.
3apgava 3. Kakas gons pagMoakTMBHBIX s4ep M3oTona 1:{:' pacnagetcsa yepe3 10 neTt, ecnu ero nepuog

nonypacnaga paseH 557 net?
3apaya 4. Ckonbko rpaMMoB ypaHa € aTomHon Maccon 0,238kr/monb paclienndetcs B XOAe CYTOYHOW

paboTbl aTOMHOWN 3MNeKTPOCTaHUUK, TENNOBas MOLHOCTL KOTOPOW cocTaBnseT 108 Br? OedbekT macc npu

JerneHvn sapa ypaHa paBeH 4*11'.]_EEI kr. KA cranumm coctaBnsaeT 20 %.
3apgava 5. KonebartenbHbI KOHTYP COCTOUT M3 KOHAEHCATOpa eMKOCTbO 7 MK®D M KaTyLIKW, UHAYKTUBHOCTb
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kotopon 0,23 I'H, a conpoTmereHne 40 Om. KoHgeHcaTopy coobLuiatoT 3apsig 5,6+10™? Kn. HaiiguTe: nepuog
kornebaHui, BO3HUKAKOLLMX B KOHTYpE.

2BapuaHT
45(-|a
3apava 1. lMepuoa nonypacnaga pagnoakTMBHOMO u3otona kanbums 20 "coctaBnsetr 164 cyTtok. Ecnu
24 45
n3HavanbHo 6bIno 4-10 aToMOB 20¢ A 10 NPUMEPHO CKONbKo Ux ByaeT Yepes 328 cyTok?

3apava 2. Jlyy cBeTa BbIXOAUT M3 ckunugapa B Bo3ayX. [lpedenbHbli yron MNOMHOrO BHYTPEHHEro
OTpaXeHus Ansi 3Toro nyya paseH 45rpaa. HaiTu ckopocTb pacnpocTpaHeHus cBeTa B ckunugape.

3apava 3. Kakylo anekTpoemMKoCTb AOMMKEH MMETb KOHOEHcaTop AN TOro, 4ToObl COCTOALMA U3 3TOro
KOHOEeHcaTopa U KaTyLKU MHOYKTUBHOCTLIO 10MITH KonebaTenbHbI KOHTYP pagnMonpueMHuka Obin HacTpoeH
Ha BonHy 1000m.

3apava 4. lNpegmeTt nomelleH Ha paccTosHuM 25 cm neped nepedHuM ¢OKycom cobupatowlen NnH3bI.
M3o0bpaxeHne npegmeTa nonyyvaeTcs Ha pacctoaHum 36¢M. 3a 3agHuMM dokycoM. Onpeaenntb OKycHoOe
paccTosiHue.

3agavya 5.4epe3 gudpakuMoHHYO pelleTky, umewowyto 200 WTPUXOB HA MUINIMMETP, MPOMNYLLEHO
MOHOXpPOMaTM4ecKoe usnydeHme ¢ gnvHon BonHbl 750 HM. OnpegenuTb yrom, noA KOTOpbIM BUAEH
MaKCMMyM NepBOro nopsika aTON BOJIHbI.

3 BapuaHT
3apava 1. UsobpaxeHue npegmeTta umeet BbicoTy H = 2 cm. Kakoe pokycHoe paccTtosiHue F gomxkHa
MMeTb JINH3a, pacrnosioXXeHHasi OT 3KpaHa Ha paccTtosiHuu f = 4Mm, 4TOGbI U3obpaxeHne ykasaHHOro
npeameTa Ha 3KpaHe umerno Bbicoty h =1 m?
3apaya 2. OneKTpoOeMKOCTb KOHAEHCaTopa MEepPeMEHHOW E€MKOCTU B KOHTYpe paguonpueMHuKa MOXeT
nameHaTbcsa o1 50 go 450 nd. MIHAYKTUBHOCTL KaTYLLKN OCTAETCA Npy 3TOM HEeM3MeHHOM 1 pasHon 0,6 MITH.
Ha kakux gnuHax BonH pabotaeT pagmonpuemMHuK?
3apgava 3. udpakumoHHasa peweTka cogepxmt 500 wTpuxoB Ha 1 MM. MakcumyMm kakoro HambonbLuero
nopsiaka gaet aTa pelleTka npy nepneHankynsipHOM nageHnM Ha Hee MOHOXPOMaTU4eCKOro cBeTa ¢ ANvHON
BOMHbI 520 HM?
3apava 4. I'Iepmp,u, nonypacnaga sgep pagnoakTMBHOro n3otona sucmyta 19 muH. Yepes kakoe Bpems

Lbr,
pacnapetcsa '~ “‘anep BucmyTa B nccneayemom obpastie?

3apaua 5. .lMonoxutenbHass nuWH3a [aeT AelcTBUTENbHOe U300paxeHue C yBenuueHuem B 2 pasa.
Onpeaenntb QOKYCHOE pPacCTOsiHWE NUH3bI, eCrn pacCcTosiHUEe MeXay NMH30M U u3obpakeHnem paBHO
24cm.

4 BapuaHT
3apgauva 1. .lnocko-BbiNyknas NuMH3a ¢ pagnycomMm KpuBu3Hbl paBHOM 30CM M nokasaTenem nperioMreHus
n=1,5 naeT n3obpaxeHne npegmeTa c yBenuieHnem k=2. Hantn paccrtosiHne npegmeta u nsodpaxeHus oT
nuH3bl. [laTb YepTex.
3agaya 2. 2.Ha kakoM paccTosiHMM OT 3epkara nony4nTca n3obpakeHne npeameTa B BbiNMyKIIOM 3epkane ¢
paguycom KpuunaHbel R=40cM, ecrniv npegmeT nomelleH Ha pacctosHun a1=30cm oT 3epkana. Kakosa byget
BblCOTa M3006paxkeHnsi, ecnu npegmMeT UMeET BbiCOTy y=2cM. CaenaTb YepTex.

. 238
3apgauva 3. Kakonm uszoton obpasyeTcsa us ga U nocre OByx B n ogHoro ¥ pacnaga?

3apauya 4. Jlyy cBeTa BbIXOOUT M3 ckunvgapa B BO3dyX. [lpedenbHbIl yron MOSIHOMO BHYTPEHHEro
OTpaxeHus Ans aToro fnyya paseH 45rpaa. Hantu ckopocTb pacnpocTpaHeHus cBeTa B ckunugape.

3apava 5. .Kakumu gomkHbl ObITb paguycbl KpuBM3Hbl R1=R2 noBepxHocTen nynbl, 4TOObI OHa gaBana
yBenuyeHne ans HopmanbHoro rnasa k=10. Noka3aTens NpenomMneHnsa cTekna, U3 KOToporo caenaHa nyna
n=1,5.

5 BapuaHT

3apgava 1. .OnpenenuTb Kakylo ONMHY NyTU NpoiaeT PPOHT BOSTHbI MOHOXPOMAaTMYECKOro CBETa B BaKyyMe
3a TOXE BPEMsl, 3a KOTOPOEe OH MpOXOoAuT NyTb paBHbIM 1,5 MM B CTekne c nokasartenem nperomMreHnst
paBHbIM 1,5.

23877 206
3agaua 2. 2.B pesynbTate cepuu pagvoakTMBHbIX pacnadoB ypaH 92 “ npeBpallaeTcsl B CBMHeL, &2 Pb

Kakoe konu4yecTtBo (- 1 -"‘-pacnap,oa OH MpKW 3TOM UCMLITbIBAET?

3apgava 3. [1BOsKO-BbIMyKMnas NMH3a C nokasatenem npernomneHvs n=1,5 umeeT MauHaKoBble pagunychbl
KpvBU3HbI NOBEpXHOCTeN, paBHble 10cM. M3obpaxeHne npegmMeTa ¢ NOMOLLBbIO 3TOW NUH3bI OKasbiBaeTcs B 5
pa3 6onble npegmeTta. OnpeaenuTe pacctosHWe OT NpeaMeTa OO N306paxeHus.
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3apauya 4. Yepes ckonbko BpemeHu pacnagetcs 40% pagmoakTMBHOMO BeLLecTBa, nepuof nonypacnaga
KoToporo 12u.
3apgayva 5. Hantu sHepruio, BbIAENSAIOLLYIOCA NpY peakunax?

iH +§HE: 1H+ %’HE

6 BapuaHT

3apgaya 1. .Ha «kako pfuanasoH 4YacToT MOXHO HacTpouTb KonebaTenbHbI KOHTYp, €Ccrnv ero
WMHOYKTUBHOCTb 3 [H, @ eMKOCTb MOXeT MeHATbCA oT 60 o 480 nd.

3apava 2. .Yepes ckonbko BpemeHu pacnagetca 40% pagmoakTUBHOrO BellecTBa, nepuopn nonypacnaga
KoToporo 12u.

3apgava 3. 3anuMwuTte ypaBHEHME TFapPMOHUYECKOro KoriebaTernbHOro ABWKEHUS TOYKM , COBepLUatoLlen
konebaHus ¢ amnnutygon A=8cm, ecnu 3a Bpemsi pasHoe 1MmuH. coBepluaetcs 120 konebaHui n HavanbHas
¢asa konebaHui pasHa 45 rpag.

. 32
3apava 4. Kakoii usoton obpasyeTcs u3 ggTh nocre yeTbipex ¢ pacnagos v AByX B pacnagos?
3apgaya 5 .Haitu aHepruio, BblAENsIOLLYOCS NpU peakumsx?

gLi + EH = ‘LHE+ %‘HE

LWKAJTA U KPUTEPUU OLIEHKU
MHAUBMAYaNbHbIX 3a4aHUI NO pa3geny Kypca
- OLIEHKa «3aymeHo» BbICTABMSAETCSA, €Cnu obydyaroWwmiica BbINOSHUI BCE 3afaHusi B MOJSIHOM
06béMe nMbo gonycTnn He3HauYNTENbHbIE HETOYHOCTH.
- OueHKa «He 3aymeHo» BbICTaBNSAETCs, €ecnu obyyalolmicss BbIMNOMHWM TOMbKO 4YacTb U3
NpeanoXxeHHbIX 3agaHuii 6o 4oNYCTUN CyLLLECTBEHHbIE OLLNOKW.

KoHTponbHble paboThl

Pazpen 1
®Pusmnyeckme oCHOBbI Knaccu4yeckom mexaHuku. MonekynsipHasa dusnka v TepmogmHamMmka
KoHTponbHas pa6ota Ne1
1BapuaHT
3apaua 1. ABTOMOGUbL Maccoit 2 T ABUXETCH B ropy, Yron HaknoHa KOTOpPOW K ropu3oHTy paseH 30°.

Kakyio paboTy coBepwwuna cuna TarM Ha nNytm 3 KM, eCnu K3BECTHO, YTO aBTOMOOMNb ABurancd C
yckopeHuem 0,2 m/c* ? KoadbdpuumeHT Tperuns 0,1.

3apava 2. BbluncnuTte nameHeHne BHYTPEHHeWN aHeprum
rasa, ecnu emy nepegaHo konnyectso TennoTbl 200 K 1 BHELWHWE Cuibl COBEPLUAKOT Hag HUM paboTty
6000x.
3apaya 3. Ha ctone ctouT Tenexka maccon m;=4 kr. K Tenexke npmBa3aH OAMH KOHEL, LUHypa,
nepekMHyToro Yyepe3a 6mok. C Kakum yckopeHnem a byaeTt ABuratbCs TENEXKa, ECNY K APYromy KOHUY LUHypa
npuBs3aTh rMp0 Maccon m,=1 kr?
3apgava 4. MaTepmanbHas TOYka MaccoM mM=2 Kr ABMXETCA MOA4 OEeWNCTBUMEM HEKOTopow cunbl F
cornacHoO ypaBHEHWUIO x=A+Bt+Ct*+Dt’, roe C=1 m/c?, D=-0,2 m/c>. HainTu 3HaYeHusi 3TON CUMbl B MOMEHTbI
BpemeHu t;=2 ¢ n t,=5 c. B kakon MOMEHT BPEMEHM Cuna paBHa HyI?
3apgava 5. Onpegenutb Maccy aToma Kernesa 1 MOSeKyIbl YINEeK1CIioro rasa.

2 BapuaHT

3apava 1. Katep, ABurasicb BHM3 MO TEYEHMIO, 3aTpaTun Bpems B N = 3 pasa MeHblle, YeMm Ha
obpaTHbI NyTb. OnNpegenuTb, C KAaKUMK CKOPOCTSIMW OTHOCUTENBHO Bepera asurancs katep, ecrnvm cpegHsas
CKOPOCTb Ha BceM nyTu coctasuna V = 6 Km/u.

3apava 2. OkeBaTopuanbHbin pagnyc 3emnn paseH 6370km. OnpenennTb MNUHEWHYO U YIIOBYHO
CKOPOCTM OBWKEHWNSI TOYEK IKBATOpa Mpu BpaLleHun 3emnm BOKpyr ocu.
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3apaua 3. Ha pucyHke npeactaBneHbl rpadukyM 3aBMCMMOCTM KOOpAMHATbl OBYX Ten OT BpEeMEHW.
padurkn Kakmx 3aBUCMMOCTEN MokasaHbl? Kakon Bug UMET rpacuki 3aBUCUMOCTM CKOPOCTM U MyTU
NPONOEHHOrO TENOM, OT BPEMEHMN?

3apaya 4. Bulumcnute U3MeHeHne BHyTPEHHeN SHeprn rasa, ecnv eMy nepeaaHo KonmyecTso TennoTsl 200 [k 1 BHEeLHNe curbl
CoBepLIaloT Hag HUM paboTty 6000x.

3apayva 5. MootopHas nogka maccon m=400 kr HayMHaeT ABuratbes no o3epy. Cuna tarm F moTopa pasHa
0,2 kH. Cuutasa cuny conpoTtuBneHuss F, nponopuMoHanbHOW CKOPOCTU, OMpeaennTb CKOPOCTb V JIOOKM
yepes3 At=20 c nocne Havyana ee aswxkeHnsi. KoacpdbumumeHT conpotmerenus k=20 kr/c.

3 BapmaHT
3apava 1. KakoBa cpeaHsisi aHeprus nocTynaTenbHOro ABMXEHUS MOMEKYIbl naeanbHOro rasa npu

TemnepaType 300K ?

3apgava 2. VigpeanbHas TennoBas mMaluvMHa paboTtaeT no umkny KapHo, tepmudeckun KL kotoporo
40%. Temnepatypa TennonpuemHuka 0 rpagycoB no Llenbcuio. Hantu TemnepaTypy Tennootgatyuka v
paboTy N30TEPMUYECKOrO CKaTusi, ecnin paboTa N30TepMMUYECKOro paclumpennst 8 x.

3apayva 3. Ha ropusoHTanbHOM NOBEPXHOCTUM Haxoautcs Bpycok maccon m;=2 kr. KoadduumeHTt
TpeHusa f; Opycka o noBepxHocTb paBeH 0,2. Ha OGpycke HaxoguTcsi Apyrol Opycok mMaccom my=8 Kr.
KoadhcuumeHT TpeHus f, BepxHero 6pycka o HwxHun paeeH 0,3. K BepxHeMy Gpycky npunoxeHa cuna F.
Onpepenute:
1) 3HayeHue cunbl F;, Npy KOTOPOM Ha4yHETCS COBMECTHOE CKONbXeHue OpyckOB MO MNOBEPXHOCTY;
2) 3Ha4yeHue cunbl F,, Npy KOTOPOM BEPXHUIA DPYCOK HAYHET MPOCKarb3biBaTb OTHOCUTENBHO HUXHETO

3apgava 4. .Hangute cpefHIol CKOPOCTb ABMXEHUS aBTOMOOWUNSA, ecrnv U3BEeCTHO, YTO Y4 yacTb
BPEMEHM OH ABUrasncsi Co CkopocTbto 16M/c, a BCe ocTanbHOE BpeEMS — CO CKOPOCTbo 8M/cC.

3apayva 5. lNMoag gencTBMemM MOCTOSHHOW cunbl F BaroHeTka npowna nyTe s=5 M 1 npuobpena
ckopocTb v=2 M/c. OnpegenuTtb paboty A cunbl, ecnu Macca m BaroHeTku pasHa 400 kr n koacpdurumeHT
TpeHus f=0,01.

4 BapuaHT

3apayva 1. HeBecombiln 6GrOK yKpenmneH B BEPLUMHE HAKMOHHOW MIOCKOCTU, COCTABMSIIOWEN C TOPU3OHTOM
yron a = 30°. 'mpu 1 1 2 oguHakoBon Maccbl M1, = m2 = 1 kI coeaNHEHbI HUTBIO U NEPEKNHYTLI Yepe3 Onok.
HanTtn yckopeHue a, C KOTOpbIM OBWXYTCA TMPWU, N CUNY HATSHXKEHUSs HATU T. TpeHMEeM rMpu O HaKIOHHYIO
NMOCKOCTb U TPeHNeM B Broke npeHebpeyb.

3apgava 2. Tennoas mawwmHa ¢ Kl 60% 3a umkn paboTbl OTAAET XONOAUITbHUKY KONMYECTBO TEMMOThI,
paBHoe 100 Ix. Kakoe konm4ecTBO TENNOTHI 3a LMK MallMHa noryyaeT OT HarpeeaTens?

3apayva 3. [1Ba Benocunegucta enyT HaBCTpedy OpYr APYry: OOWH W3 HUX, MMesi CKOpocTb 18 Kkm/u,
MoJHMMAEeTCs B ropy ¢ yckopeHnem - 20 cMm/c*, a Opyron , umest ckopocTk 5,4 km/4. CrniyckaeTtcs ¢ ropbl ¢

yckopeHuem 0,2 M/c?. Yepes CKOMbKO BPEMEHM OHM BCTPETHATCA M Kakoe pacCTOsiHMe [0 BCTpeyu npollern
KakOblW, eCnn paccTossHME MeXAy HUMU B HayalbHbIn MOMEHT paBHO 130 M?
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3apgava 4. Bo ckonbko pas cpedHsis KBadpaTU4Hasi CKOPOCTb MOJSEKyN Bo3dyxa B NETHMIA OeHb Npu
Temnepatype 30°C GonbLue, 4eM B 3UMHMIA AeHb Npu Temnepatype - 30°C

3apgava 5. C 6awHn 6GpoLleHo Teno B ropu3oHTasribHOM HanpaBieHnn co ckopocTbto 15 m/c. MNpeHebperasi
COMPOTUBMEHNEM BO3AyXa, OMNpPeAennuTb paguyc KpMBU3HbLI TPaeKkTopuu Tena 4yepe3 2 C nocrne Hadvana
OBWXKEHUS.

5 BapunaHT

3apgaua 1. a3 npu gasneHun 0,2 mMa u Temnepatype 15° umeet obbem 5 n. Yemy paseH o6bem rasa
3TOM Macchl, Npy HOPManbHbIX YCNOBUAX?

3apayva 2. Teno 6poLleHO BepTMKanbHO BBEPX CO CKOPOCTbLIO 16M/c. Ha Kakon BbICOTE €ro KMHeTudeckas
3Heprusa pasHa noTeHumansHon? ConpoTuBNeHNe Bo3ayxa He yYnTbiBaTb.

3apgava 3. lpu yBenunyeHun paeBneHunss B 1,5 pasa obbem rasa ymeHblumncs Ha 30 mn. Haitu
nepBoHa4vanbHbI 06beEM?

3apava 4. Heecombil 610K ykpenneH Ha KoHue ctona. [mpn 1 n 2 ogmHakoBon maccel m1, = m2 = 1 kr
COEQMHEHbl HUTbIO M MepeknHyTbl Yepe3 6nok. KoadduumeHT TpeHus rmpm 2 o cton k - 0,1. Hantm
YCKOPEHME a, C KOTOPbIM OABWXKYTCSA TMPK, U CUNY HaTsKeHus HATK T. TpeHvem B B6rnoke npeHebpeuyb.

3apaua 5. [IsmxkeHne Tena BAONb OCUM X OMUCLIBAETCA ypaBHeHuWeM: x=3 + 2t + t% (Mm). Yemy paBHa

CpenHsis CKOPOCTb €ro 3a BTOPYH CEKyHAY?
6 BapuaHT
3apaya 1. CKonbko MOMeEKyn BO34yxa COAepXMTCsl B BannoHe BMecTMMocTblo 60 n npu Temnepartype
27°C v pasnenun 500000 Ma? Yemy paBHa macca 04HON MOMeEKyrbl Bo3ayxa?

3agaua 2. Teno maccor m = 2 Kr ABWXETCS NPSIMOSIMHENHO MO 3aKkoHy s = A — B*t + C*t"2 - D*"3 (C = 2
m/c"2, D = 0,4 m/c"3). OnpepennTb cuny, AENCTBYIOLLYIO Ha TEMO B KOHLIE NEPBON CeKyHAb! ABUXEHNS.

3apava 3. Wapuk maccon m=100 r ynan ¢ BbicoTbl h=2,5 M Ha ropu3oHTanbHy NAUTY, Macca KOTOpPOM
MHoro 6onbLle Macchl Wapuvka, U OTCKoYWUn OT Hee BBepX. CumTasa ygap abconoTHO ynpyrum, onpegenuTb
UMNYIbC P, NOMYYEHHbIN NINTOW.

3apaya 4. Teno nagaet ¢ BbicoTbl h = 19,6 M ¢ HayanbHOW CKOPOCTbIO Vo = 0. Kakon nyTb nponaeTt Terno
3a nepsyto 1 nocnegHoto 0,1¢c cBoero ABMKeHNA?

3apaya 5. Teno macconm m=0,2 kr cockanb3biBaeT 6e3 TpeHusa no xenoby Bbicoton h=2 m. HayanbHas
CKOPOCTb Vg Llapuka pasHa Hymw. HanTu usMeHeHue Ap mvmnynbca wwapuvka v UMMIynsc p, MosyYyeHHbIn
»Xenobom npu ABMXEHMM Tena.

7 BapuaHT

3apayva 1. Npu paBHOMEpHOM noabEME U3 LWAaXTbl Harpy>xeHHon yrnem 6agbu maccom 105 T
npousBeneHa pabota 6200 k. KakoBa rmy6uHa waxrbl?

3apaya 2. C nnotuHbl C BbicoTbl 20 M kaxayto MuHyTY nagaet 18000 M3 Boabl Kakas npu aTom
BbINonHseTcs pabota?

3apava 3. B cocyae npu temnepatype t = 20°C n gaBneHuun p = 0,2 MlNa copepxxutcs cmecb
rasoB — kucnopoga maccom m1 =16 r n asora maccon m2 = 21 r OnpegenuTb NJIOTHOCTb CMEcH

3apaya 4. Onpepgenute Hanbornee BEPOSATHYK CKOPOCTb MOMEKYN rasa, NioTHOCTb KOTOPOro npu
paenerHumn 40 klMa coctaBnsiet 0,35 kr/m>.

3apgaya 5. B 6annoHe BmectumocTbio V=5 n Haxogutcsa as3oT maccom m=17,5 r. Onpegenutb
KOHLEHTpauMo N Monekyn asota B 6annoHe.

8 BapmaHT

3apayva 1. CkopocTb cBOOOAHO MafatoLlero Tena Maccom 4 Kr Ha HEKOTOPOM NyTU yBENUYMBaETCH
c2 po 8 m/c. Hargnte paboTy cumbl TSXKECTU HA 3TOM NyTW.

3apaya 2. [1ea cBMHLOBLIX Wapa maccamm ml= 100r 1 m2=200r ABWMXYTCHA HaBCTpeyy Apyr Apyry
co ckopocTsamMn 2m/ M 4m/C COOTBETCTBEHHO. YeMmy paBHa KMHETMYECKasi 3HEeprusi LapoB MNOCre WX
abCoMTHO HEYNPYroro coygapeHuna?
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3apaua 3. 3akpbIThil cocyn cogepxuT 14 r asota, aasneHue p; = 0.1 MlMa, a Temnepatypat =
27°C. Koraa cocyq Harpenu, JasneHue yBenmumnock Bnstepo. Kakas 6bina koHeuHas TeMnepartypa asoTa?
Haiitn emkocTb cocyaa V 1 KonMyecTBO TennoThl Q, 3aTpayeHHoe Ha HarpeBaHue.

3apava 4. Kakyio paboTy coBepLuiaeT ugearnbHbll ra3 B KONMYECTBE 2 MOMb Npu €ro n3obapHom
HarpeBaHun Ha 5 0C?

3apaua 5. [1ns n3obapHoro HarpeBaHus rasa, KonudecTteo BellecTBa kotoporo 400 monb, Ha 300
OK emy coobwwmnu konudectso Tennothl 5,4 MIx. Onpegenute paboTy rasa n U3MeHeHne ero BHyTpPeHHeN
3Heprum.

Pa3den 3 9nekmpudyecmeo u MazHemu3m.
KoumponbHas paboma Ne2

1 BapmaHT

3apayva 1. C kakon cunoun F ByayT nputarMBatbCa ABa OAMHAKOBbLIX CBMHLIOBbLIX LIapuka paguycom r = 1
CM, PacrorioXeHHble Ha paccTosHMM R = 1 M gpyr oT gpyra, ecnv y Kakgoro atoma nepeoro wapuka oTHATb
Mo OOHOMY 3NEKTPOHY M BCE 3TW 3MEKTPOHbI MEPEHECTU Ha BTOPOW wapuk? MonsipHas macca cBuHua M =
207x107° Kr/Monb, NNoTHOCTL p = 11,3 rlem®.

3apava 2. Tok 1=20 A, npoTtekasi MO KOflbHY M3 MEAHOW MPOBOJSIOKN cevyeHnem S=1 Mm%, cosgaeT B
LeHTpe Kombua HanpsXXeHHOCTb MarHutHoro nons H=178 A/m. Kakas pasHocTb noTeHumanoB U npunoxeHa
K KOHL,@M NpoBOMOKKU, obpasytoLLen KomnbLo

3apayva 3. OOMOTKa KaTyLKM caenana 13 npoBoroku anameTtpom d=0,8 mm. Butku nnoTHo npuneratoT
apyr k gpyry. Cuntas kaTyLwKy OCTaTOYHO ANIMHHON, HaNTN HanpPsHKeHHOCTb H MarHMTHOro Nons BHyTpY Hee
npu Toke 1=1 A.

3apayva 4. Victounnk Toka ¢ 3AC 2 B u BHngeHHI/IM conpotuenexHmem 0,8 OM 3aMKHYT HUKENMHOBOW
npoBosiokon anuHom 2,1 m n ceveHnem 0,21 mm°. Onpegennte HanpsHKeHUe Ha 3aKMmMax MCTOYHMKA ToKa.

3apayva 5. Cvna Toka B ropu3oHTanbHO pacnonoXeHHOM nposogHuke anvHon 20 cm. n maccon 4r paBHa
10A. Hantv MHAYKUMIO MarHUTHOrO Mofsi, B KOTOPOE HY)XHO MOMECTUTb MPOBOAHUK, YTODObI cuna TsKecTu
ypaBHoBecunacb cunon Amnepa.

2 BapuaHT
3apaua 1. Toueurble 3apsigbl 1*107% Kn u 2*10™% Kn sakpenneHsl Ha paccTosHvmM 1 M Apyr OT Apyra B

Bakyywme. Ha I'IpﬂMOVI, coefuHsaOWEN 3TU 3apAagbl, Ha OAMHAKOBOM pPaACCTOAHUM OT KaXXAgoro un3 HUX

MOMELLEHO MareHbkoe Teno, Hecyluee 3apsg  -3*1077 Kn. KakoBbl MOfyNb W HampaBneHue Curibi,
JencTeytoLlen Ha Teno?
3apava 2. Mo AnuMHHOMY BepTMKanbHOMY MPOBOAHMKY CBEpXy BHM3 uget Tok 1=8 A. Ha kakom

PacCTOSHUM @ OT HEero HarnpsPKeHHOCTb MOfsl, MOMy4arLWerocs OT CIOXEHUA 3€MHOr0 MarHMTHOrO Nons U
nons Toka, HanpaeneHa BepTuKanbHO BBepX? [OpuM3OHTanbHasi COCTaBMAOLAA HanPs>KeHHOCTU 3EMHOro
nons H=16 A/m.
3apava 3. WctouHmk Toka ¢ Q4C 2 B un BH2yTpeHHV|M conpoTtueneHnem 0,8 OM 3aMKHYT HUKENNHOBOW
NpOBOMOKOW AnvHon 2,1 M n cevernem 0,21 mm”. Onpegennte HanpshXkKeHne Ha 3aXnMax MCTOYHMKA ToKa.
3apayva 4. B HanpaBneHun, NnepneHanKynsapHOM NMHUAM MHOYKUWW, BNEeTaeT B MarHUTHOE none anbda-
yactTmua co ckopocTbio 3,2 «10° m/c. Hangute uHOykumio nonsd, ecnu anb@a-yactuya onucana B none
OKPY>XHOCTb pagnycom 6,64 «107%m. (Macca anbda-4actuubl 6,64 <10 Kr, ee 3apsg 3,2 «10™"° Kn.)
3apgava 5. KoHgeHcaTtop emkocTbio C=10 Mk®d nepuogudeckm 3apsixxaetca ot 6atapeu ¢ 3ac €100 B n
paspshkaeTcs Yepes KaTyLKy B hopme konbua gnameTpoM D=20 cm, npuyem NnockocTb KonbLia coBnagaeT
C NJIOCKOCTbI0 MarHUTHoro Mepuguada. Katywka nmeet N=32 BuTka. NMomMelleHHasa B LEHTPE KaTyLLKK
ropu3oHTanbHasi MarHMTHas CTperika OTKIOHSAETCs Ha yron a=45°. MNepekntoyeHre KoHgeHcaTopa
npoucxogut ¢ YactoTon n=100 ¢™. HaiiTu 13 AaHHbIX 3TOro OnbITa rOp30HTarNbHY COCTaBMAOLL YO
H; HanNpsPKEHHOCTM MarHMTHOro nonst 3emnu.

3 BapmaHT

3apgava 1. [0Be oamHakoBble Kpyrfble nnacTuHbl nnowageto S = 400 cm? Kaxkgas pacnorioXeHbl
napannensHo Apyr apyry. 3apsg ogHow nnactuHel Q; = 400 HKn, gpyron — Q, = 200 HKn. Onpegenutb
NNOTHOCTb 3HEPIUM 3MEKTPUYECKOrO MOMSA B TOYKAX, PACMOSIOKEHHBIX: a) Mexay nnactuHamu, 6) BHe
NNacTuH.

3apava 2 [IBe AfHHbIE OOHOMMEHHO 3apsKEHHbIE HUTW pacnosioXeHbl Ha paccTosHun r=10 cm gpyr oT
apyra. JlnHeliHasa nnoTHOCTb 3apsada Ha HUTAX T,=T,=10 mkKn/m. Hantn mogynb n HanpaeneHune
Hanps»KeHHoCTU E pe3ynbTupyloLero anekTpnyeckoro nong B Touke, Haxoasuwencs Ha pacctoaHum a=10 cm
OT KaXk[AOW HUTW.
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3apayva 3. Ckonbko Hafo 3annaTuTb 3a NONb30BaHWE 3MNeKTpUYeckon sHepruen B mecsl (30 aHen), ecrin
€Xe[HEBHO B Te4YeHne BpeMeHn T=6 4 ropaT ase 120-BonbTOBbLIX NammnoYku, notpednstowue 1ok 1=0,5 A?
Kpome Toro, exxegHeBHO KunaTutca obbem V=3 n Boabl. HayanbHasa Temnepatypa Bogpl t,=10° C.
CtommocTb 1kBT*4 3Heprum npuHATb paBHor 4 kon. Kna Harpeeatenst n=80%.

3apgaya 4. B uenb, COCTOSLLYIO M3 MEQHOTO NPOBOAA NOLLaAbI0 NONepPeYHoro ceveHns S1=3 MM, BKIOYEH
CBUHLIOBbIV MPEAOXPaHUTENb MIOLWAaAbo MONEPEYHOro ceveHunst S,=1 Mm°. Ha kakoe noBbilLeHne
TemnepaTypbl At; MegHoOro nposoa Npy KOPOTKOM 3aMblKaHWM LIENU paccyuTaH npegoxpaHnTens?
CuunTaTb, YTO NPM KOPOTKOM 3aMblKaHUM BCNEACTBUE KPATKOBPEMEHHOCTM NMpoLiecca BCe BblaeNmMBLLEECS
Tenno uaeT Ha HarpesaHue uenu. HayanbHas TemnepaTypa npegoxpanuntens t,=17° C.

3apayva 5.0MneKkTpoH, YCKOPEHHbIA pa3HOCTbIO NoTeHuuanos 6 kKB, BnetaeT B 04HOPOAHOE MarHUTHOE none
noa yrnom 30° K HanpaBneHWo NONA U ABMXKETCA MO BUHTOBOMW TpaekTopun. UHaykums marHutHoro nons 13
mTn. Haitu paguyc n war BMHTOBOW TPaeKTOpuUM.

4 BapuaHT
3apaya 1. Kakol MUHMMaANbHOW CKOPOCTbIO Vi,in AOMKEeH obnagaTte NPOTOH, YTOOLI OH CMOr OOCTUrHYTb
NMOBEPXHOCTM MOJIOKUTENBHO 3apshKEHHOro MEeTamnfM4yeckoro wapa, umetuwlero noteHuman = 400 B.

HavanbHoe paccTosiHne NpoToHa OT NOBEPXHOCTM Wwapa r = 3R, rae R — paguyc wapa.
3apgavya 2. Y4acToK uenu COCTOUT M3 CcTasrlbHOM NPOBOSIOKM AJSIMHOM |; =2 M ¢ nnowagblo nonepeyHoro
ceyeHna S; = 0,48 MM, COEQMHEHHON MocneaoBaTenbHO C HUKENMHOBOW MPOBOSIOKON ANUHOM I, =1 M K1
nnoLlaablo NnonepeyHoro cevennsa S, = 0,21 Mm%, Kakoe HanpsbkeHMe Hago MNOoABECTU K y4yacTKy, YTOObI
nonyunte cuny Tokal=0,6 A? YgenbHoe COMNPOTMBIIEHWE  CTanu p; = 12-10° Om'M.  YaenbHoe
COMPOTUBIEHNE HUKENUHA P, = 4210 Om-m.
3apava 3. VimetoTcs ABa OAMHAKOBBIX dNeMeHTa € 34C €=2 B 1 BHyTpeHHUM conpoTtuenervem r=0,3 Om.
Kak Hago coeguHUTb 3T 3anemeHTbl (NocneaoBaTenbHO MW NapanfenbHo), YToObl Mony4nTs 6oNbLIMIA TOK,
€CInn BHELLHee COMpPOTUBIEHNE:
a) R=0,2 Om:
6) R=16 Om? Haiiti Tok | B KaXkgoM 13 3TUX CIny4aes.
3apgava 4. B ueHTp KkBagparTa, B KaXXao BepLUMHE KOTOPOro HaxoauTcs 3apsg q=2,33 HKn, nomelueH
oTpuuaTenbHbIN 3apsa 4. Hantm 31oT 3apsag, ecnv Ha Kaxkablv 3apsag q 4eNCTBYET pe3ynbTupyoLlas cuna
F=0.

3apava 5. Katywka anuHon 30 cm nmeet 1000 BUTKOB. HaTu HanpsKeHHOCTb MarHUTHOIO Nons BHYTPU
KaTyLLKW, eCnv MO KaTyllKke NpoxoauT Tok 2 A. [JuameTp KaTylwKu cyMTaTb MarnbiM MO CPaBHEHWUIO C ee
OJTVHOW.

5 BapuaHT
3apaya 1. o TOHKOMY NPOBOIOYHOMY KOSbLly PaBHOMEPHO pacnpeferneH 3apsa ¢ NMMHENHON NITOTHOCTbIO
T =100 nKn/m. Onpegenntb noteHuman ® anekTpuyeckoro nons B LeHTpe KosbLa.
3agava 2 B uenu, cxema KoTOpol M3obpaxkeHa Ha puc., COMPOTUBIIEHUSI BCEX PE3UCTOPOB U3BECTHbI U
paBHbl  CcOOTBETCTBEHHO R; =2 OM, R, =5 OM, R3 =2 Om, R4 =40 OMm, R5 = 10 Om. Cuna  TOKa B
pesucTtope R, I, = 0,5 A. Onpegennte cuny Toka BO BCEX OCTalbHbIX PE3UCTOpPax M HanpskeHWe Ha
3aKMMax Lenu.

3apaya 3.[IBa mMmeTannn4eckux OAMHAKOBO 3apsiKEeHHbIX LWapuka maccon m=0,2 kr
KaXabll Haxo4aATCs Ha HEKOTOPOM pacctoaHuu Aapyr oOT papyra. Hawtu 3apag g
LIApUKOB, €CNMN U3BECTHO, YTO Ha 3TOM paccTosiHUN 3Heprus nx
3MeKTpoCTaTUYeCcKoro B3auMOOENCTBUA B MWMNWOH pa3 Gonbwe 3sHeprun W, ux rpaBUTaLMOHHOIO
B3aMMOOENCTBUSA.

3apayva 4 Hantn nageHne noteHumana U Ha megHom npoBoge anunHon {=500 m n guametpom d=2 mm, ecnmu
TOK B HeM |=2 A.

3apava 5. B ogHopogHOM MarHUTHOM none ¢ uHaykuvein 0,5 Tn asuxkeTcs paBHOMEPHO NPOBOAHMK AnvHon 10
cM. o npoBoaHUKy TeyeT Tok 2 A. CKopocTb ABWXeHUs npoBodHuka 20 cM/C 1 HanpaeneHa nepneHanKynsipHoO K
HanpaBneHuo MarHuTHoro nons. Hantu paboTy nepemelleHvst npoeogHuka 3a Bpemsi 10 ¢ M MOLLHOCTb,
3aTpayeHHyIo Ha 3TO NepeMeLLieHme.

6 BapuaHT
3apaua 1. .[lnockuit koHOeHcaTop umeeT emkocTb C. Ha ogHy M3 nnacTvH KoHOeHcaTopa MOMeCcTUnu
3apag +g, a Ha pgpyryloo — 3apsag +4q. Onpegenute pasHOCTb NOTEHUManoB Mexay nnacTuHamu

KOHOeHcaTopa.
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3apaya 2. B cxeme, wu3obpaxeHHOW Ha pucyHke 6 UCTOUHMKM obnagalT  cnefyroLmumu
g =80Mr;,=10mM g, =40m r, =050M

XapakTepuUcTUKamu: . ConpoTuBneHne pesncropa paBHO
5 Om. HanTu cuny Toka, npoTekaroLLero 4epes pes3ncTop.

el &llr

— e R

Puc. 6.

3apaua 3 Hantm HanpsiKeHHOCTb MarHMTHOrO Nossi, Co3gaBaemMoro oTpe3kom AB NpsiMONIMHEHOTO
NMPOBOAHMKA C TOKOM, B To4ke C, pacnonoxeHHOW Ha NepneHaunkynsipe K cepeanHe aToro oTpeska Ha
paccTosiHum 5 cm oT Hero. o npoBogHuky TeyeT Tok 20 A. OTpe3ok AB npoBoaHuka BugeH ns todkm C nog
yrnom 60°.

3apgava 4 KartyLuka n3 megHon npoBosiokn nmeet conpotusnenne R=10,8 Om. Macca meaHo NPOBOSIOKM
m=3,41 kr. Kakon anuHel £ n kakoro agnameTtpa d NpoBOfOKa HAMOTaHa Ha KaTyLlike?

3agava 5 Anbda-yacTvua npoLuna yCKopsioLLyto pa3HocTb noTeHumanos U=104 B n Bnetena B
CKpeLleHHble nog nNpsimMbiM yriiom anektpuyeckoe (E=10 kB/m) n marHutHoe (B=0,1 Tn) nonsa. Hantn
OTHOLWeHWe 3apsaga anba-vyacTuubl K ee macce, ecnu, ABMrasicb NepneHanKynsapHo obomm nonsm, Yyactmua
He MCNbITbIBAeT OTKNOHEHWU OT NPSMONIMHENHOW TPAEKTOpPUU.

7 BapuaHT
3apava 1 Hawntu HanpshkeHHOCTb E anekTpuyeckoro nons B ToUke, nexatyen nocepeagnHe mMexay
ToYeudHbIMK 3apsagamu ;=8 HKn n q,=-6 HKn. PaccTtosHne mexay 3apsgamum r=10 cm; €=1.
3apaua 2 KakoBa AnuHa MegHoro LMnMHAPUYECKOro NPOBOAHUKA, €CrN MPK ero NOAKNI0YEHUN B Lierb C
HanpsbkeHuem 1 B Ha 15 cekyHa ero Temnepartypa ysenuumnack Ha 10 K?
3apgaua 3 Mo BuTky pagnycom R=10 cm TeuveT Tok I=50 A. BUTok nomelleH B 04HOPOOHOE MarHMTHOE norne
(B=0,2 Tn). Onpegenntb MOMEHT cunbl M, 4eNCTBYIOLLEN HA BUTOK, €CNN MIIOCKOCTb BUTKA COCTaBNSAET yron
®=60 C NMMHNAMMN MHAYKUUMN.
3apayva 4 JlamnoBbI peocTaT COCTOUT M3 NATU SNEKTPUYECKNX Namnoyek conpoTtusneHnem r=3500 m,
BKINIOYEHHbIX napannensHo. Hantun conpotuenexve R peoctara, korga:
a) ropsiT Bce NnamroYku;
6) BbIBUHYUMBAIOTCA OAHA, ABE, TPU, YETbIPEe NaMMoYKN.
3apavya 5 B ogHOPOAHOM MarHUTHOM Morfie HanpspkeHHOCTho 79,6 KA/M noMelleHa kBagpaTHas pamMka,
MMOCKOCTb KOTOPOW COCTaBNSAET C HanpaBreHneM MarHuTHoro nons yron 45°. CtopoHa pamkm 4cm. Hantm
MarHUTHBIN NOTOK, NMPOHN3bIBAIOLLMIA PAMKY.

8 BapmaHT
3apava 1. Ha nnactuHax nnockoro BO3AyLIHOro koHgeHcatopa Haxoguted 3apsg Q=10 HKn. MNMnowaab S
KaXkQom nnacTuHbl KoHageHcaTopa pasHa 100 oM. Onpepenutb cuny F, ¢ KOTOpOKW NpUTArMBalTCA
nnacTtuHbl. MNone Mexay nnacTMHamMmm c4uTaTe OOHOPOAHBIM
3apayva 2 3a kakoe Bpems T Npu 3reKkTponuse BogHoro pacteopa xnopHon Mmeaun (CuCl,) Ha kaTtoae
BblaenuTca macca m=4,74 r meaun, ecnu 1ok 1=2 A?
3apayva 3 PeocTat 13 enesHon NpoBOSIOKW, aMNeEPMETP 1 reHepaTop BKIYEHbI NocregoBaTenbHo. Mpu
to=0 °C conpoTtuBneHue peoctata Ry=120 Om, conpotmeneHne amnepmetpa R =20 Om. AmnepmeTp
nokasbiBaeT TOK [p=22 MA. Kakon Tok | 6ygeT nokasbiBaTtb amnepmeTép, ecnn peoctart HarpeeTtcda Ha AT=50
K? TemnepaTypHbI KO3(PPULMEHT CONPOTMBIIEHUS Xenesa a=6-10" K™
3apgava 4. Onpegenntb MarHUTHbIA NOTOK @, NPOHM3bIBAOLLMIA CONEHOMA, ecnu ero anuHa 1=50 cm n
MarHuTHbIA MOMeHT pm=0,4 A*m2.
3agaya 5 B ogHOpOAHOM MarHUTHOM none, HAykumsa kotoporo 0,8 Tr, paBHOMEPHO BpalllaeTcsl pamMka ¢
yrnosou ckopocTbio 15 paa/c MNnowans pamkm 150 cm?. Ocb BpaLLEHNA HAXOAUTCSA B NNOCKOCTU paMKun U
coctaBnsaeT yron 30° ¢ HanpaBneHNeM MarHMTHOro nons. Hantn MmakcumanbHyo 3.4.C. MHOYKUUK BO
BpaLLalLLEeCcs pamke.

Pa3zden 3

Kone6aHusa n BonHbl. OnTuka. ATtom mn Agpo

KonmponbHasi paboma Ne3

1 BapuaHT
3apayal. OneKkTpoOEMKOCTb KOHAEHCaTopa MEePEMEHHOW €MKOCTU B KOHType paguonpuemMHuKa MOXeT
nameHaTbca ot 50 go 450 nd. MHAYKTUBHOCTL KaTyLIKM OCTaeTCs NpyM 3TOM HEU3MEHHOW 1 paBHou 0,6 MITH.
Ha kaknx gnvHax BonH pabotaeT paguonpuemMHmnk?
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3apayva 2. YctaHoBka Ans nonyyveHus Konel, HbloToHa ocBewaetcs  MOHOXPOMaTUYECKMM  CBETOM,
nagalwyM no HopManu B MOBEPXHOCTU nnacTtuHkM. HabniopeHve Bedetcsa B OTPaXeHHOM CBeTe.
PacctosiHue mexay BTOpbIM 1 ABaguaTtbiM TEMHbIMU KomnbLamu pasHo 4,8MM. Hangute paccrtosHne mexay
AEBATHIM U WWeCTHaauaTbiM TEMHbIMU KofbLamy HboToHa.

3apava 3. OnpegenuTb Kakylo ONUHY NyTy npondeT OPOHT BOSHbI MOHOXPOMATMYECKOrO CBETA B BaKyyme
3a TOXe Bpems, 3a KOTOpoe OH MPOXOAUT NyTb paBHbIi 1,5 MM B CTekne ¢ nokasatenem npernomneHus
paBHbIM 1,5.

3apaua 4. Yepes ckonbko BpemeHu pacnagetcsa 40% pagmoakTUBHOrO BellecTBa, nepuog nonypacnaga
KoToporo 12u.

3apaua 5. .llpegmeT nomelleH Ha paccTosHuM 25 cm neped nepegHuM pokycomM cobuparoLlert NMnH3bI.
M30bpaxeHune npegmeTta nonyvaeTcs Ha pacctosHum 36¢m. 3a 3agHuM cokycoM. OnpeaenuTb OKycHoe
paccTosiHne

2 BapuaHT
3apgaya 1. MoLWHOCTb aTOMHOIo peaktopa npu ncnons3oBaHuu 3a cytku 0,2 kr nsotona ypaHa — 235
coctasnsieT 32 000 kBT. Kakast yacTb aHepruu, BblAensseMon BCreacTsne geneHnsa aaep, Ucnonb3yeTcs
nonesHo?
3apayva 2. Kakylo aMnekTpoeMKOCTb AOMKEH MMeTb KOHAeHcaTop AN TOro, 4Tobbl COCTOSAWMA M3 3TOro
KOHOEeHcaTopa U KaTyLKn MHOYKTUBHOCTLIO 10MITH KonebaTenbHbIM KOHTYP pagnonpueMHuka 6bin HacTpoeH
Ha BonHy 1000m.
3apaua 3. 3anvwunTe ypaBHeEHWE rapMOHMYECKOro KorebaTenbHOro ABWKEHWUS TOYKM , COBepLuaoLlen
konebaHusa ¢ amnnutygon A=8cmM, ecnm 3a Bpems pasHoe 1MuH. coBepluaeTcsa 120 konebaHum n HavyanbHas
asa konebaHun pasHa 45 rpag.
3apayva 4. Kakov HanbonbLlumin NOpPAO0K CNekTpa MOXHO Nofy4nTb B AMMPAKLMOHHON peLleTke, MMEoLLEn
500 wtpuxoB Ha 1MM, NpU OCBELLLEHUN CBETOM C ANMHOM BONHbI 550HM?

3apayva 5 .Havitu sHepruio, BbiAENsOLWYOCS NPy peakumsax?
SLi+2H=%He+ %He

3 BapmaHT

3apava 1. [nocko-Bbinyknas nnH3a ¢ paamycoMm KpumBu3Hbl paBHOM 30CM M nokasaTenem npenoMieHus
n=1,5 gaet n3obpaxeHne npegmeTa c yBennyeHvem k=2. Hantun pacctosHue npegmeTta n nsobpaxeHus ot
NUH3bL. [laTb YepTex.
3apayva 2. KonebaTenbHbI KOHTYpP COCTOUT U3 KOHAEHCATopa eMKOCTbI0 7 MKP 1 KaTyLIKW, UHOYKTMBHOCTb
kotopon 0,23 H, a conpoTmeneHue 40 Om. KoHgeHcaTopy coobLiatoT 3apsia 5,610 Kn. Haigure: nepuoa
konebaHui, BO3HUKAIOLLMX B KOHTYpE.
3apava 3. .Ha kakoM paccTosiHum OT 3epkana nony4mtcs usobpaxeHve npegmMmeTa B BbiMyKoOM 3epkarne
paanycom kpuBm3Hbl R=40cm, ecnv npeaMeT nomeLleH Ha pacctosHum a1=30cm oT 3epkana. Kakosa Oyanet
BblCOTa M300paxkeHusi, ecnu npegmMeT UMeEeT BbiCOTy y=2cM. CaenaTb YepTex.
3apava 4. Kakaa gons pagvoakTMBHBIX aTOMOB pacnafaeTcsi Yepes3 MHTepBas BPEMEHMU, paBHbIN OBYM
nepuogam nonypacnaga?

3apayva 5. B onbite ¢ 3epkanamm ®OpeHens pacctosiHie MexXay MHUMbIMU U300paXeHUsMU UCTOYHMKA
ceeta paBHo d=0,5 mm, paccTosHme oOT 3kpaHa L=5M. B 3eneHom cBeTe Ha 3KpaHe MONy4Ynnucb
WHTepepeHLMOHHbIe Mosockl Ha paccTosiHun A, =5mm Apyr oT gpyra. HaiTu AnuHy BOMHbI A 3eneHoro
cBeTa)

4 BapuaHT

3apayva 1. .Kaknmu gomkHbl ObITb paamychl KpuBusHbl R1=R2 noBepxHocTen nynel, 4ToObI OHa AaBana
yBenuyeHne ans HopmarnbHoro rrnasa k=10. Noka3aTenb NnpenoMneHuns cTekna, 3 KoToporo caenaHa nyna
n=1,5.
3apaua 2. .Ha kpyrnoe oteepctiue guameTtpom d=4Mm nagaet HOpMarnbHO nNapannenbHbIN Ny4oK fyyYyen
(A=0,5mkm). Touka HabnogeHns Haxo04MTCSA Ha OCU OTBEPCTMS Ha PacCTOSAHUM T =1M OT Hero. CKOMbKO 30H
®peHens yknagpiBaeTcs B OTBEPCTUN? TEMHOE MM CBETII0E NATHO NOJTYYUTCS B LLEHTPE AMdPaKLMOHHON
KapTUWHbI, €CNN B MecTe HabnogeHnsa NoMecTUTb 3KpaH?

3apava 3. Kakoi usoton obpasyetcsi U3 2§§U nocne AByx B u ogHoro & pacnaga?
3apayva 4. KonebaTenbHbI KOHTYP COCTOMT U3 KaTyLLKA WHOYKTUBHOCTbLIO 4 MITH 1M NNOCKOro BO34YLLUHOMO
KoHaeHcaTtopa. lNnowaab nnactuH koHaeHcaTopa 10 cm?, paccTtosiHne mexay Humm 1 mm. HaigmTte nepmog
COBCTBEHHbIX KONebaHum B KOHTYpe.
3apava 5. .Katywka nHgyktnsHocTeto 10 MIH obnagaeT akTnBHbIM conpoTtueneHvem 10 Om. MNpwu kakom
3HaYeHNM YacTOTbl NEPEMEHHOIO TOKa UHAYKTUBHOE COMPOTUBIIEHNE KaTyLwku 6yaeT B 10 pa3 Gonblue ee
aKTMBHOrO COMPOTUBIEHNA?

5 BapuaHT
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3apava 1. KonebaTenbHbli KOHTYP COCTOMT W3 KaTylwku uHAOYKTMBHOCTM L=0,2 MIH u nepemeHHOro
KOHAEeHcaTopa, 3NIEKTPOEMKOCTb KOTOPOro MOXeT MeHATbeA B npegenax ot 50 go 450 n®. Ha kakve anuHbl
BOJTH MOXET HacTpamBaTbCsl KOHTYP?

45

a

3apayva 2. [Nepvog nonypacnaga pagMoakTUBHOMO M3otona kanbums 20~ cocraenseT 164 cytok. Ecnu
24 45

n3Ha4arnbHo 6bIno 4-10 aToMOB 20¢ 2 10 NPUMEPHO CKONbKo Ux ByaeT Yyepes 328 cyTok?

3apgaya 3. YcraHoBKa Ans nonyyeHusa konel HblOTOHaA oOcCBellaeTcs MOHOXPOMAaTUYECKUM CBETOM,
nagarowmmM no HopManu K MOBEPXHOCTW nnacTuHku. Paguyc kpuBM3Hbl NMH3bI R=15m. HabniogeHve
BeeTcs B OTpaXeHHOM cBeTe. PacctosHume Mmexay naTbiM M ABaduaTb NSATbIM CBETNbIMW  KOMbLamu
HbtoToHa |=9MM. HaliTn gnvHy BofHbI A MOHOXpOMAaTMYECKOro ceeTa.

3apaya 4. Ha kakon gmanasoH 4acTOT MOXHO HacTpOUTb KonebaTenbHbIA KOHTYP, €CNn ero MHAYKTUBHOCTb
3 H, a eMKOCTb MOXeT MeHATbes oT 60 oo 480 no.

3apayva 5. Havitu sHepruio, BbIAENSOLWYOCS NPy peakumsax?

‘H+3He=1H+ jHe
6 BapuaHT

3apayva 1. ly4ok ectecTBeHHOro ceBeta nagaeT Ha cuctemy m3 N = 6 HuKONew, NNOCKOCTb NPOMyCcKaHus
KaKgoro n3 KOTopbix NoBepHyTa Ha yron ¢ = 30° OTHOCUTENbHO NMOCKOCTM MPOMYCKaHWUsA npeabiayLero
HMKons. Kakas 4acTb CBETOBOrO NOTOKA MPOXOAMWT Yepes 3Ty cuctemy?

el

3apaua 2. Mepuoa nonypacnaga usotona HaTpusi 11Na paBeH 2,6 roaa. Ecnv usHauyanbHo 6bio 104 1
3TOro M3oTomna, TO CKOJIbKO MpUMepHo ero dyaet vepes 5,2 roga?

3apava 3. [pwu anekTpnyeckomM paspsae B Tpybke, HaNnOMHEHHON KpMNToMom-86, n3ny4aroTca CBETOBbIE
KBaHTbl, COOTBETCTBYIOLLME PA3HOCTM SHEPTUN OBYX COCTOsIHMM aToma E,—E; = 3,278 « 10™"° k. Hangute
UBET M ANVHY BOSHbI 3TOr0 U3NYy4YEeHUs, NPUHATYIO Cerlyac BO BCEM MUPE B KAaYeCTBE eCTECTBEHHOro
aTanoHa eavMHULbl ANUHBI

3apayva 4. B onbiTe FOHra oTBEpCcTUst ocBellanMcb MoHoxpomMaTuyeckum ceetom (A=600 Hm). PacctosiHne
mexay oTBepcTuamMn d=1mm, pacctosHMe OT OTBEepCTWUh OO 3kpaHa L=3m. HaiTu nonoxeHue Tpex nepsbixX
CBeTMbIX NOMocC.

3apgava 5. B uenb nepeMeHHOro Toka HanpsbkeHmeM 220 B 1 yactotown 50 [y BKkMoYeHbl NocneaoBaTernbHO
eMkocTb 35,4 MKk®, aktmBHoe conpoTtusneHne 700 Om u nHayktuBHocTe L=0.7 H. HanTn cuny Toka B uenu
M NageHne Hanps>KeHUs Ha eMKOCTU, OMUYECKOM COMPOTUBIIEHWUN N MHAYKTUBHOCTM.

7 BapuaHT
3apaya 1. .OnpefenuTb Kakylo ONUMHY NyTU nponaeT OPOHT BOSTHbI MOHOXPOMAaTMUYECKOrO CBETa B Bakyyme
3a TOXe BpeMs, 3a KOTOpOe OH MpoXoauT NyTb paBHbii 1,5 MM B CTekne C nokasatenem npernomrieHus
paBHbIM 1,5.
3apgaua 2. QHepreTnyeckast CBETMMOCTb abcontoTHO YepHoro Tena M, = 3,0 Bt/cm>. Onpenenutb ANuHY
BOJSHbI, OTBEYAIOLLYI0 MAKCUMYMY MCMyCKaTenbHOW CNOCOBHOCTIN 3TOro Tena.
3apava 3. B npouecce TepmosagepHoOro cuHTesa 5-10% kr BogopoAa npespallaetcsa B 49644 kr renus.
OnpenenuTb, CKOMbKO SHEPrUN BblAENSAETCA NPpU 3TOM.
3apgava 4.. MowHoCTb n3ny4yeHus abconoTHO YepHoro Tena paesHa 34 kBT. Hantn temnepaTypy 3T0ro tena,
€CIn U3BECTHO, YTO NnoLiaib ero NnoBepxHocTu pasHa 0,6 m2
3apgava 5. Ha noBepxHOCTb BoAbl Nopg yriom bproctepa nagaeT nyyok niocKononspM3oBaHHOIo CBeTa.
MnockocTb KonebaHn CBETOBOrO BEKTOPA COCTaBMAET yron ¢ = 45° ¢ NNockocTblo NageHus. Hatu
KO3 PULMEHT OTpakeHus

8 BapmaHT

23877 206
3apgava 1. Agpo 92 L npeTtepneno pag - n “’—pacna,qoa. B pesynbtate obpasoBanocb sapo =2 Ph.

Onpegenute 4ncno ir-pacnagos.

3apava 2 Ha nnacTtuHky, kotopas otpaxaeT 70 % v nornowaet 30 % nagatoLlero cBeTa, Kaxaylo CekyHay
nepneHanKynapHo nogarot 3 » 10%° ogMHaKOBbIX (hOTOHOB, KOTOPbIE OKa3bIBAOT Ha NNACTUHKY AencTBne
cunon 0,675 mkH. Onpegenute AnvHy BOMHbLI NagatoLLero ceeTa

3apaya 3 Onpegenntb KpacHyto rpaHuly otoaddekTa Ang UMHKa 1 MakCUMarbHYH CKOPOCTb
(POTOINEKTPOHOB, BbIPbIBAEMbIX C €0 MOBEPXHOCTU ANEKTPOMArHUTHbIM U3STy4eHUEM C ANUHOW BOSHbI 250
HM.

3apgava 4. Ha noBepxHOCTb BoAbl Nog, yrinom bproctepa nagaeT nyyok niockononspM3oBaHHOIo CBeTa.
MnockocTb KonebaHn CBETOBOrO BEKTOPA COCTaBMAET yron ¢ = 45° ¢ nnockocTbio nageHus. Hamtu

KO3 PULMEHT OTpaKeHUs.

YpOBHM 3HEPrum aNeKkTpoHa B aToMe Bogopoaa 3agatTtca oopmynon E, = —13,6/n2 3B, rpen=1, 2,3,
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3apaua 5. [1pu nepexoge atoma n3 coctoaHus E, B coctosiHne E; atom ucnyckaet ¢oToH. [Nonas Ha
NnoBepXHOCTb hoTokaToaa, pOoTOH BbiOMBaET (POTOSNEKTPOH. [1rIMHa BOSMHLI CBETA, COOTBETCTBYHOLLASN
KpacHom rpaHue dotoadpekTa ana matepuana rnoBepxHoctTn dortokaroaa, A, = 300 HM. Hemy paBeH
MaKCMManbHO BO3MOXHbIA MMMNYNbC (DOTO3NEKTPOHA

LLikana n kpuTepum oLeHUBaHUA
- OLIEHKa «3aymeHOo» BbICTaBMAETCSA, €cnn oby4vatroWwmniicst BbINOSIHMN BCE 3adaHusi B MOSIHOM
06béme nnbo gonycTnn He3HauYnTeNbHbIE HETOUYHOCTH.

- OLEHKa «He 3a4meHOo» BbICTABMSAETCH, €cnn o0y4aloLlMACA BbIMOMHUIT TOMbKO 4YacTb M3
npeanoXeHHbIX 3agaHnn nMbo 4onyCcTuN CyLLeCTBEHHbIE OLNOKN.
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3.1.1 CpeactBa ANA TeKyLero KOHTponsa

BOMNPOCHI
Ans CaMOCTOATENbHOro N3y4eHUs TeMbl

OuHas ¢opma obyyeHus
Tema 1 «[lpMMeHeHMe 3aKOHOB COXPaHEHUsi UMMyJNbCa W 3HEPruM K ynpyromy u Heynpyromy
yaapam» (MOHATME ydapa, Knaccudukauusa 1 xapakTepucTvka yoapos, NPpYMEHEHNE 3aKOHOB COXpaHeHus
UMMNYNbCca U SHEPTUU K YNPYroMy 1 Heynpyromy yaapam)
Tema 2 «Bugbl cun B MexaHuKe» (rpaBUTaLMOHHas cura, cura TSKecTu, BEC Tena, cuna ynpyroctu, cuna
TPEeHus)
Tema 3 «SABneHus nepeHoca» (anddyaus, TEnnonpPoBOAHOCTb, BSI3KOCTb).
Tema 4: MarHuTHbIN NOoTOK. PaboTa MarHMTHOro nons.
Tema 5: dnektpomarHuTHas Teopusi MakcBenna ansa 3/m nons.
Tema 6: ViHTepdepeHuUunsi cBeTa B TOHKUX NNéHkax. [pocsBeTneHne ontuku. MHTepdepomeTpsl.
Tema 7: BonHoBble nporecchl. BonHoBoOe ypaBHeHme (ogHoMepHoe). da3oBas v rpynnoBasi CKOPOCTb.
Tema 8: LlenHas peakuus geneHuns. OnemeHTbl PU3NKN aNeMeHTapHbIX YacTuy,

3ao4Has ¢phopma obyueHus

Tema 1. PaboTta n aHeprus. PaboTta nepemeHHoM cunbl. KuHemaTtundeckasi 1 noteHumanbHasa aHeprusi. 3aKoH
COXpPaHEeHUs MexaHN4eCKon aHeprumn
Tema 2. Onementol CTO. [MpeobpasoBaHne [anuned. MexaHuWyecknin NPUHLUMN OTHOCUTENBHOCTM.
MpeobpasoaHue JlopeHua 1 cnegcTene ns HUX
Tema 3. OCHOBHOE ypaBHEHME MOSEKYNAPHO — KMHeTUYecKon Teopun. CpeaHss aHeprus Monekysnbl
Tema 4. Llukn KapHo. BTopoe Hayano TepmMoguHamMukn. OQHTPOMNUsSl, eé ctaTudeckoe TONKOBaHUE U CBSA3b C
TepMoaAnHaMUYeCcKomn
Tema 5. PaboTa cun nons no nepemeLLeHnto ToYevHoro 3apsga. Liupkynauusa BekTtopa HanpsXEHHOCTU.
MoTteHuman. CBA3b HANPSHPKEHHOCTM U MOTeHLMana.
Tema 6. NMpaBuna Kupxroga n ero npumeHeHns
Tema 7. 3akoH buo-Casapa-flannaca n ero npymeHeHne K pacyé€Ty nosien: nNons KpyroBoro Toka, npsiMoro
ToKa. MarHuTHbI NoTok. Pabota MarHMTHOro nons
Tema 8. MarHuTHble cBoMCTBa BewecTBa. LiMpkynauma BekTtopa MarHUTHOM UHOYKUMK.
fABneHne camouHaykumn. TpaHcopmaTopbl. IHEPrnMss MarHUTHOrO nons. JneKTpoMarHUTHas Teopus
Makceenna gns a/m nons
Tema 9. HesaTtyxawwme anekTpuyeckme n mexaHnyeckne konebaHus. KonebatenoHbli KOHTYP. MasdTHUKN.
CnoxeHune rapMoHUYECKMX konebaHum
Tema 10. OudbdepeHumnanbHblie ypaBHEHUS CBODOAHBIX FAPMOHUYECKMX KonebaHui, x pelleHne
Tema 11. 3atyxatowme konebaHms (anekTpuyeckme n mexaHmdeckue). Anepuognyeckmin npouecc.
BbiHy>xgeHHble konebaHus. Pe3oHaHc. [epeMeHHbINn TokK
Tema 12. BonHoBble npouecckl. BonHoBoe ypaBHeHWe (0gHOMEPHOE)
Tema 13. KorepeHTHOCTb U MOHOXPOMAaTUYHOCTb CBETOBbLIX BOSH. PacyéT nHtepdepeHUNOHHON KapTUHbI OT
AByX uctouHukoB. WHTepdepeHuus ceeta. MHTepdepeHumnsa ceBeTa B TOHKUX nnéHkax. lNpocseTneHune
onTukn. MHTepdepomeTphbl
Tema 14. Oudbpakuma OpeHens. Qudpakums GpayHrodepa. Andpakumsa Ha NpoCTPaHCTBEHHON peLLETKe
Tema 15. 3akoHbl bptoctepa u Mantoca. lNonsaponabl 1 Ux NnpuMeHeHne
Tema 16. Sdbdekt KomntoHa. CBeToBOoe gaBneHve. KopnycKkynsipHO — BonHoBoW Ayanusm. Oudpakums
anekTpoHoB. BonHoBas dyHkums. YpasHeHue LpeanHrepa
Tema 17. lNpoucxoxaeHns nuHenyaToro cnekrpa sogopoaa. CepuanbHasa oopmMyna
Tema 18. 3akoHbl cCoXpaHeHust B A4epHbIX peakuusix. LlenHaa peakumsa geneHusi. dnemeHTbl OUsnkn
anemMeHTapHbIX YacTuy,

O6wWMIn aNropuTM CamMOCTOATENBHOIO U3Y4YE€HUSA TEMbI

1) O3HaKoOMUTbCHA C PEKOMEHA,0BAHHOW y4eBHOIM NUTEPATYPOI 1 SMEKTPOHHLIMU pecypcamu No TeMe
(OpMeHTMpPYsICb HAa BONPOCKI A4J18 CAMOKOHTPOSS).

2) Ha aToi ocHoBe COCTaBUTb Pa3BEPHYTLIV NIlaH U3MOXEHNS TEMbI

3) BeibpaTb (hOpMy OTHETHOCTU KOHCMEKTOB(MNSIaH — KOHCMEKT, TEKCTYanbHbIN KOHCNEKT, CBOGOOHbIN
KOHCMEKT, KOHCMEKT — cxema)

2) OcbopMUTb OTHETHLIN MaTepuan B YCTaHOBIEHHOW hopMe B COOTBETCTBMM METOAUYECKMMU
pekomMeHZaumMamMm

3) np0BeCTI/I CaMOKOHTpPOJ1b OCBOEHUA TEMbI MO BOMNpoCaM, BblAaHHbIM NnpenogaBaTerfiem

4) MNpepocTaBuUTb OTYETHBLIA MaTepuan npenogaBaTesio Mo CornacoBaHUO C BeAyLw MM npenogaBaTtenem

5) MogroToBUTLHCH K npeaycMOTpeHHOMY KOHTPOJIbHO-OLEHOYHOMY MepOonpuUATUIO No pesynbtatamMm
CaMOCTOATESIbHOIO U3y4eHna TemMbl
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6) MNpuHATE yyacTue B ykazaHHOM MEpPONpUSaTUM, NPOUTU pyBexHoe TecTMpoBaHME No pasaeny Ha
aygMTOPHOM 3aHATUM M 3aKIMHYMTENBHOE TECTUPOBAHME B YCTAHOBMEHHOE ANS BHEaygUTOPHON paboThl
Bpems

Bonpochbl
ANA CaMoONoAroTOBKM NO TeMaM NPaKTUYeCKMUX 3aHATUN

Tema: ®usnyeckue ocHOBbI KITaCCUYECKOMN MeXaHUKMn

1. JanTe NOHATUA OCHOBHbIX KMHEMATUYECKUX XapaKTEPUCTUK KPUBOIIMHENHOrO ABMXXEHUSA: CKOPOCTU U
YCKOpEeHuUs1.

2. B yem pasnuume HoOpMarbHOro U TaHreHUNaneHOro YCKOpPEHNs?

3. [anTe NOHsATME YrrOBOW CKOPOCTU U YINIOBOrO YCKOPEHUS, UX CBSA3M C NMMHENHON CKOPOCTLIO U
YCKOpPEHMEM.

4. PacckaxuTe 0 KWHEMaTUKe BpallaTernbHOro ABWKEHNS.

Tema : MonekynsipHas c¢usuka n TepmogmHamuka

1. Kakvmu BEMMUYMHAMK XapaKkTepu3yeTcs COCTOsiHMe rasa?

2. Cdpopmynupynte n o6bacHUTE PU3NYECKUIA CMbICTT OCHOBHOIO YpaBHEHMWS MOSEKYIAPHO — KMHETUYECKON
Teopum.

3. Kak cBsi3aHbl TEMNNOEMKOCTb U YMCIO CTeneHen cBoboabl MONeKyrn rasa?

4. OxapakTepusynTe NOHATUS N (PUSNYECKMI CMbICIT BHYTPEHHEN SHEPrun ngeanbHoro rasa, TennoThbl,
paboTbl.

5. Kakmm 3akoHam nogqvHATCS 130npoLecchbl?

6. ObbsAcHUTe Npouecchl, npoTekawlwme B uukne KapHO 1 OT Yero 3aBMCUT ero kKoaddurLMeHT NoesHoro
nencteua?

Tema : dnektpuyectBo n MarHeTusm

1. CdpopMynupyiTe 3aKoH CoOXpaHeHUs1 3apsaa, 3akoH KynnoHa.

2. Cchopmynupynte onpeaerneHve HanpshkeHHOCTM M MoTeHuuana anekrtpoctatmdeckoro nons. Kak
CBSI3aHbl Mexay COOON HanPsXXEHHOCTb U NOoTeHLman?

3. ObbsACHUTE (DU3NYECKMIA CMbICNT MOCTOSIHHOMO — AriekTpuyeckoro Toka. Hasosute ycnosus
CYLLECTBOBaHNSA 3NEKTPUYECKOro TOKa.

4. Cdcopmynupynte n o6bAcHUTE PU3MYECKMIA CMbICTT 3akoHa Oma 1 U3NYECKUIn CMbICN MpaBun
Kupxroda.

5. Cdopmynupyinte n o6bsicHUTE U3NYECKUIA CMbICTT 3akoHa AMrepa, 3akoHa JlopeHua.

6. B uyem 3aknyaeTcs CYLHOCTb SABMIEHUS 3MEKTPOMarHUTHON UHOYKUUN? CaMOUHOYKLNN?

Tema: Kone6aHusi n BOMHbI.
1. Yto HasbiBaeTCA rapMOHWYECKMM OCLMINIATOPOM? 3anuunte ypaBHEHWE MAeanbHOro OCLMINATOpa U
006BbACHMTE PUBNYECKMI CMBICTT BXOASALUNX B HEFrO BEMWYMH
2. 3anvwwnte ypaBHeHMs Ans CBOOOAHbLIX 3aTyXalWMX W BbIHYXOEHHbIX KonebaHuin un obbsAcHUTE
PU3NYECKMIA CMBICIT BXOOALLMX B HUX BEJTUYVH.
a. Ob6bAcHMTE CYLHOCTb paboThbl ANEKTPUYECKOro KonebaTenbHOro KOHTypa.
3. Kakoe siBrneHue HasbiBaeTCs pe30HaHCOM?
4. O6bAcHUTE PUNYECKUIA CMbICIT OCHOBHbBIX XapaKTePUCTUK U CBOMNCTB NEPEMEHHOTO 3MEKTPUYECKOrO
TOKa.
5. Cdopmynupyiite n 06bsicHUTE (DU3NYECKMIA CMbICIT YPaBHEHNSI BOJTHBbI.
6. OxapakTepuayinTe nrockne u chepmyeckme aneKTpoMarHMTHbIE BOSHbI

Tema: Ontuka
1. Kakosa npupoaa ceeta? Cchopmynmpynte n o6bsACHUTE YCNOBUS KOTEPEHTHOCTN N MOHOXPOMAaTUYHOCTU
CBETOBbIX BOSH.
Y10 Takoe nHTepdepeHumsa? Kakum ycrioBnsiM OOMMKHbI YAOBETBOPSATL BOMHbI NPY nHTepdepeHummn?
Cdopmynumpynte n obbsacHuTe hunsmdeckuin cmbicn npuHumna MonreHca-®peHens
B yem 3akntoyaetcs cyTe gudppakumm dPpayHrocepa?
OxapakrepuayiTe AndpakLMOHHYIO peLLeTKy Kak cnekTparnbHbii npubop.
3annwute ycnosus AMPPaKLUNOHHBIX MAaKCMMYMOB A1 PELUeTKN?

SEGIEARN

Tema : AToM mn agpo
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B yem 3akntoyaeTcs cylHocTb onbiToB Pesepdoppa?

B uem 3aknovaeTcs CyLHOCTb NPOUCXOXAEHUS NMHENYATOro cnekTpa Bogopoaa?
Ob6bsacHUTE hmsmyecKknin cmbicr cepranbHon hopMynbl?

OxapakTepuayiTe saepHyo Moenb aToma.

[HavitTe xapakTepucTuky siapa: 3apsga, Macchl, SHEPTUW CBSI3N HYKIMOHOB.
OxapakTepusyinTe siBfeHne paanoakTUBHOCTU.

oukrwbrE

LWkana n Kputepun oueHnBaHuA
caMonoaroToBk no TemMam NpakKTn4eckKkux 3aHATUN

- OLEHKa «3a4YmeHo» BbICTaBMNAETCH, €Cnu oby4allniAcA Ha OCHOBE CaMOCTOATENBHOro
M3y4eHHOro MaTtepuarna, CMOr BCECTOPOHHE pacKpbiTb TEOpeTMYeckoe cofepxaHue Tembl. Bnageer
MeToaMKaMu Npu peLLeHnn NpakTUYeckux 3agad.

- OUEHKAa «He 3a4meHO» BbICTABMNAETCS, €CNU 0By4alolMica HeakKypaTHO OMOPMUN OTYETHbIN
maTtepuan B Bue KOHCMEeKTa Ha OCHOBE CaMOCTOATENbHOIO U3y4eHHOro MaTepuana, He CMOr BCECTOPOHHE
PacKpbITb TEOPeTUYECKoe codepXaHue Tembl. 3aTpyaHsaeTcs pellaTb npakTuyeckue sagadu

Bonpocbkl Ansi caMonoaroToBKM K TAOOPaTOPHbLIM 3aHATUAM

1.Mopsanok o6paboTkn pe3ynbLTaToB NPU NPAMBIX M3MepeHusax. OnpegerneHne reoMeTpUYeCKUxX
pa3mepoB Ten U BblYUCIeHWe OWMNGOK.

1. Knaccudumkaumsi norpeLHocTen.

2. Bbl4MCReHWe NOrpeLlHOCTeNn Npy NPAMbIX M3MEPEHMUSX.

3. T[lpubopHas norpewwHocTb. Knacc TouHocTn npubopa.
2.0npeneneHve ycKopeHUss CBOGOAHOIro NageHus Npyu NOMOLLM MaTeMaTUYECKOro MasiTHMKa.

1. Kakoi npouecc Ha3biBaeTCs rapMOHUYECKUM KonebaHnem?

2. MaTemartumyeckun masTHuK. [Nepunog mateMaTnyeckoro MasTHUKa.

3. 3asucut nu nepmog konebaHMn MaTeMaTMyYeCcKoro MasitTHuka OT ero mMaccbl?
3.U3yyeHune BpawaTenLHOro ABUXKEHUS € NOMoLbIo MasiTHUKa Ob6epbeka

1. Kakoe gBwkeHue HasbiBaeTCs BpaLlaTerbHbIM?

2. [lapameTpbl BpawaTenbHOro ABUXKEHUS.

3. Kak MOXHO onpefenutb LLeHTPOCTpeMUTENbHOE YCKopeHue?

4. OnpeaeneHne CKOPOCTU Nynu 6ansIMCTU4ECKUM MeTO40M
1. 3aKkoH coxpaHeHus 3Heprum.

2. Teopema lNonreHca — WtenHepa.
3. Kakas yacTb KWHETUYECKOW dHeprnun nynu npu yaape nepexoauT B Tenno?

5. OnpegeneHune KoadduLMeHTa TPEHUS KaYeHUSA C MOMOLLbLIO HAKNMOHHOIrO MasiTHUKA.

=

Mpwu Kaknx ycnoBmax NOSIBNSATCS CUMNbl TPeHNA?

2. OT yero 3aBUCAT MOAYMb M HanpaereHne cusbl TpeHUs Nokos? 2.B kakux npegenax MoxeT
N3MEHSITLCS cura TPeHUs MoKosA?

3. MoxXeT nn cuna TPeHUs CKOSbXKEHUS YBENMYNTL CKOPOCTL Tena?

6. OnbIT lMeppeHa.
1. 3akoH pacnpegeneHus Monekyn atMocepHOro Bo3gyxa B nose TAroTeHus.

2. Kak onpegenutb cpegHee 3HayeHue KBagpaTta cMeLleHus BpoyHOBCKOWM YacTuLbl?
3. OnbiT MNeppeHa.

7.VccnepoBaHue M30npoLeccoB.
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1. 3akoH len-Jltoccaka. 3akoH Bornsi-MapuotTa. 3akoH Wapns.
2. Kakve ycnoBusi OOSMKHbI BbIMOMHSATECS, YTOObI M3MEHEHWs napameTpoB rasa COOTBETCTBOBaNU

3akoHy Wapns.
3. Tloyemy npouecc oxnaxgeHus BO3gyxa MOXHO cuyuTaTb M306apHbIM? Mpouecc cxaTus Bo3gyxa

l/IC'lOMeT[.')VI‘~IECKI/IM".> oxnaxgeHue Bo3ayxa VISOXOprIM?
8.I/IsmepeHMe BA3KOCTU XUOKOCTWU.

1. Y10 Takoe BA3KOCTb XMAKOCTU? OBBbACHUTE BO3HMKHOBEHUE CUIT BA3KOCTM C MONEKYNAPHO-

KMHETMNYECKOW TOYKN 3pEHUS.
2. ®opmyna Ctokca ons cunbl BA3KOCTMU.
3. Kakue cunbl 4ENCTBYIOT Ha LWIapuk, NagatoLwmnn B Xnakoctn? Kak oHn HanpaeneHb!?

9. OnpepeneHne KoacpdurumeHTa NOBEPXHOCTHOIO HaTAXEHUS.

1.Y710 Ha3biBaeTCs KO3A(pDULMEHTOM NOBEPXHOCTHOIO HATSHKEHNA?
2. Hanuwute pabouyto hopMyny 1 NOSICHUTE BXOASALLME B HEE BENTUYMHBI
3. OT yero 3aBUCUT KOIPPULMEHT MOBEPXHOCTHOIO HATSXKEHMS XULOKOCTEN?

10.3aBUCUMOCTb yAeSbHOW TeNNI0eMKOCTU TBEpPAbIX TeN OT TemnepaTtypbl

1. YTto Takoe Tennorta?

2. Cdopmynupyiite 1 n 2 Hayana TepmMoauHaMUKN.

3. Ecnu Kk TBepAbIM TeNam ¢ OAMHAKOBOW MAacCOW U HavanbHOW TemMnepaTypol NoABECTU OAMHAKOBOE
KONMMYeCcTBO TEMNJOThI (BCe MaTepuarbl OCTalTca TBepAbiMM), TO TeMnepaTypa BeLecTBa ¢ 6onbLUen
TennoemMKocTbto 6yaeT 6onblue, MeHbLLE UNN paBHa TemnepaType Tena C MeHbLLEN

TENNOEeMKOCTbIO?

11. 3mepeHue yaea1bHOI0 CONPOTUBJICHUSI TPOBOIHNKA
1) Kaxk onpeaenuTs MWIOMab MONePEIHOTO CCUCHHS TIPOBOAHIKA?
2) Omnpenenenne HHCTPYMEHTAIBHBIX IOTPEITHOCTEN H3MEPUTENBHBIX TPHOOPOB
3) Mo kakanm napameTpam Bbibupaem MaTepumarn NpoBoAHMKa

12. MsyquMe ANEeKTPpN4eCcKnx Lenen NOCTOAHHOIO TOKa.

1. 3akoH Oma ons 3aMKHYTOW uenwu.
2. [Mo4eMy nokasaHus BONbTMETPA NPU Pa3OMKHYTOM M 3aMKHYTOM KIoYe pasfnnyHbl?
3. Kak namepuTtb BHYTPEHHEE CONMPOTMBIIEHME UCTOYHMKA?

13. U3yyeHune npoLeccoB 3apsaaKu U paspsga KoHgeHcaTopa.
KoHmporbHbie 80rpochl:

1. Kak nameHnTCcs anekTpoeMKOCTb KOHAEeHCaTopa Npu yBenuyeHun 3apsiaa Ha nnactuHax B 3 pasa?
2. YT10 Ha3biBaeTcA LI,I/ISJ'IeKTpI/NeCKOIZ NPOHNLUAEMOCTbIO N KaK OHa BJIMAET Ha eMKOCTb KOH,qucaTopa?

3.KoHgeHcaTop. YCTponcTBO. Tunbl KOHAEHCATOPOB.

14.UccnepoBaHue TeMnepaTypHOW 3aBUCUMOCTU CONPOTUBIIEHUSI MeTassoB 1 NOJTyNPOBOAHUKOB

1. Y10 Takoe aHeprua depmun, yposeHb Pepmu, pyHkUns Gepmu?
2. TMo4yemy c pocToM TeMnepaTypbl CONPOTUBIIEHNE NPOBOAHMKOB PACTET, a COMPOTUBIEHNE

nonynpoBoaHUKOB nagaet?
3. YT0 Takoe 9Heprmna aktmBaunn n Kak oHa paCC‘-II/ITbIBaeTCﬂ?

15.CBfA3aHHble rapMOHUYeCKUe KonebaHus.
1. Kak onpegensieTcs yactoTta, nepuo, aMnnutyaa, pasa n HavanoHas asa HesaTyxaroLwmx
konedaHnin?
2. YTo Takoe oTHOCUTENBHOE YANMMHEHME?
3. Tloyemy npu pacyeTe YacToTbl konebaHun Mbl NpeHebperaem Maccon NPYXuHbI?

16 U3yyeHne MarHUTHOro NMOJNA KaTYLIKW C TOKOM, 3NIeKTPOMArHMTHOM UHAYKUUM CaMOMHAYKLUUUN U
B3aUMHOMN UHAYKLIUMN.
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1. MarHutHoe none. XapakTepucTukM MarHMTHoro nons. Kak HanpaeneHbl CUOBLIE JIMHUM MarHUTHOIO

nonsa?
2. B yewm 3akntovaeTcs SABMEHNE SNIEKTPOMArHUTHOM MHAYKUMN? 3aKOH SM1EKTPOMArHUTHOM MHAYKLUMW.
3. Yto Takoe MarHUTHbIN NOTOK? MHAYKUMOHHbIN TOK?

17. U3y4yeHune aneKTpUUYeCcKoro konebaTtenbHOro KOHTypa

=

Kakoe siBneHne HasblBaeTCcs pe3oHaHCOM?

2. Kak n3meHuUTCsl pe3oHaHCHas KkpuBas Ans aMnnuTydbl TOKa B LEnU Npu yBeNUYEeHUM akTUBHOrO
COMPOTUBIMEHMNSA B KOHTYpe?

3. Tlloyemy B paguonpMemMHukax HeobxoouMO WUCMNOMb30BaTh MPUEMHbLIN KOHTYp C 6onbLiown

[OBPOTHOCTLIO?

18. OnpepeneHune (POKYCHOro pacCTOSAHUA CUCTEMbI NIMH3

1. Y70 Ha3bIBaKOT ONTMYECKOW CUMOM NUH3bI? Kak n3aMeHMTCSA onTnyeckas cuna npu norpy>KeHnm NMH3bI
B OMNTMYECKM NPO3PAYHYH0 XUOKOCTb?

2.4t0 HasbiBalOT yBenuyeHueM NuH3bI? M3MeHUTCs nu yBenuvyeHue NWH3bl MpU NOTPYXEeHUn ee B
ONTUYECKM NPO3PAYHYI0 XMAKOCTb? ECnin nuameHutcs, 1o, kakum obpasom?

3. B yem cocTouT pasnuyne TOHKUX U «TOFNCTbIX» NNH3?

19. UsmepeHre BNUHBbI CBETOBOW BOJHbI MHTEP(hepeHLUUMOHHBIM METOAO0M.

1.Kakne UCTOYHUKM CBETA Ha3bIBAKOTCH KOr€peHTHBIMU?

2.06bACHUTb CyTb 00LLero cnocoba HabnoaeHUs MHTEPdEPEHLNN CBETA C NOMOLLbIO
pacLenneHms oHOoro fiyya Ha aBa.

3.Mo4yemy nHTEpdEPEHLMOHHBIE MNOMOCHI NONy4YalnTcs paayXHbIMWU, eCnv yaanuTb CBeTOMUNbTP?

20.0npepeneHune nokasarens npenomMrieHUs XNaKocTu Npu noMmoLum pecpakrpomerpa.

1.3aKkoHbl npenomnexHus.
2.0THOCUTENbHbIN 1 aBCONIOTHBLIN NoKasaTernb NPEeoOMAEeHNS.
3.3aBucuT nNKn nokasaTenb NPenoMIeHNs oT yrna nageHva?

21.Oudpakuma @PpeHens Ha npocrtenwmx nperpagax. [Oudpakuma @PpayHrodepa Ha LWenwm.
OudpakunoHHas pelieTka.

1) Makcumym Kakoro HanbonbLUEero nopsiika MoXeT HabngaTbCsl Ha AaHHOW ANdPaKLUOHHOWN
pelwleTke?

2) [aiite noHaTue gudpakumm. B yem cywHocTb npuHumna lMonreHca- dpeHena?

3) YCTpoMCTBO M Ha3HavyeHne aANdpakLMOHHON peLleTKn NpoxXoasLLero ceeTa.

22. MsyquMe CMNJIOLWHOro U NIMHen4yaToro CnekKkTpa nany4deHwus.

1. Kak MOXHO yBenu4yuTb 3anac aHeprum atoMoB BellecTBa?
2. Kakue cnekTpbl Ha3biBaloTCS NMHeyaTbiMn? Kakne BellecTsa AaroT NMHenYaTble CnekTpbl?
3. Kakve npubopbl N03BONSAT N3y4YaTb CNEKTPbI?

LUKANA U KPUTEPUU OLIEHKU
NabopaTopHbIX 3aHATUN

- OUEHKa «OMJ/IUYHO» BbICTaBMSIETCS obyYatolemycsl, ecrnm nabopatopHble 3a4aHusl BbiNOMHEHbl, MeToauKa
BbINOMHEHNs1 U 0DOPMIIEHNIO COOTBETCTBYET TpebGoBaHUSAM.

- oueHKa «XOopowio» - BbiCTaBnseTcs obyyatolemMycs, ecnv nabopatopHble 3a4aHUs BbINOHEHbI, MMEDTCS
CYLLECTBEHHbIe 3aMeyaHus K MeToanKe BbINOMHEHNUSI U 0DOPMIIEHNIO.

- oueHka «ydosremeopumesnibHO» - BbICTaBnseTcs obyvatoleMycsi, ecnu nabopaTopHble 3agaHus
BbIMOMTHEHO YAaCTUYHO, UMEITCS CYLLECTBEHHbIE 3aMeYaHmus K MeToAMKe BbINOMHEHUS1 U 0DOPMITEHNIO.

- oueHka «HeydoeremeopumeribHO» - BbICTaBnsieTcs obyvatolleMycs, ecnv nabopaTopHble 3afaHus He
BbIMOJIHEHbI.
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3.1.4. CpencTBa ons NpoMeXyTO4YHOMW aTTecTauum No UToraMm M3yyeHust QUCLUNNUHbI

BOMPOCHI
Onsi NOAroTOBKN K UTOTOBOMY KOHTPOSO
BapuaHT Ne 1

3aganue Ne 1
KuHeMaTHUIeCKHil 3aKOH BPAIATEIHHOIO JBMKCHHS Tela 3aJaH ypaBHEHHeM (@=t’. YIJoBas CKOPOCTh Teia B KOHIIE
TPEThEN CEKYH/BI PaBHa. ...

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

3amanme Ne 2
Touka M ABIKETCS IO CIEPAIN ¢ TOCTOSTHHOW TI0 BEIMYMHE CKOPOCTHIO B HATIPABJICHUH, YKa3aHHOM CTpenkoit. [Ipu

9TOM BCJIMYMHA HOPMAJIBHOI'O YCKOPCHHUA ...

M

o

- paBHa HYJIIO
- YMEHBIIIACTCS
- HE U3MEHSAETCS
- YBEJIMYHUBACTCS
3amanmne Ne 3

Ha Teno B I/IHepHHaHLHOﬁ CHUCTEMCE OTCUETa HeﬁCTBymT JBEC CHUJIBI. Kakoii u3 BCKTOPOB, I/1306pa>KeHHLIX Ha 1MpaBOM pH-
CYHKC, IPABUJIbHO YKa3bIBACT HAIIPABJICHUEC YCKOPEHUS TCJla B JTOH CHCTEeMe oTcueTa?

T L e I A R
i i i i i i i i
] 1 ] 1 ] ] ] ]
- L . T aearts St s
| -, S N
] 1 ] 1 ] ] ] ]
H A A
L i B
i V i i
| 1 Lo
+ ——4-- F-—d
] 1 ] 1 ] ] ] ]
] 1 ] 1 ] ] ] ]
] 1 ] 1 ] ] ]
T L i S B |
] 1 ] 1 ] ] ] ]
] 1 ] 1 ] ] ] ]
L Locdecaboedecebonalenad
1)1

2)2

3)3

4) 4

3aganmne Ne 4

Teno, OpoIIeHHOE O] YITIOM K TOPH30HTY, IBUKETCS 110 KPUBOJIMHEHHOH TpaekTopun. Eciti conpoTuBiIeHNE BO3IyXa
MIPEHEOPESIKUMO MAJIO, U B TOUKE A ITOH TPACKTOPHUHU BEKTOP CKOPOCTH TEIa UMEET HallpaBIICHHUE IO CTpeike | Ha pu-
CYHKE, TO KaKOW CTPEJIKOH YKa3aHO HAMPAaBJICHUAE BEKTOPA €ro YCKOpeHHs?
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3)3
4)4

3aganne Ne S

K 60K0BO#1 TOBEpXHOCTH LUIIMHPA, BPAIIAIOIIEr0csi BOKPYT CBOCH OCH, NPH)KMMAIOT BTOPOH LMJIMHJIP C OCHIO, IMapaji-
JIETIbHOM OCH NEPBOTO, M PAANYCOM, B/IBOE IIPEBOCXOASAIINM paJnyc repBoro. [Ipu coBMecTHOM BpallleHUH JABYX IU-
JIMHJPOB 0€3 NPOCKAIB3bIBAHNUS Y HUX COBMNAAAIOT

1) nepuoas! BpamieHus

2) 9acTOTHI BPAIICHHS

3) MMHEWHBIE CKOPOCTH TOYEK Ha TIOBEPXHOCTH

4) IEHTPOCTPEMHUTEIBHBIE YCKOPEHHUSI TOUEK Ha TOBEPXHOCTH

3apanme Ne 6

. mg
B HenoasmkHOM MH(TE TPY3 Maccoil M pacTsaruBaeT BEpTHKAIBHYIO IPYKUHBI )KECTKOCTHIO kna JUTHHY k.
ITycts Tenepb udT B TCUCHUE BpeMeHH [ TBHKETCS BBEPX C MOCTOSHHOMN CKOPOCTHIO V. B MOMEHT Hauana oTcuera Bpe-

MeHH B TU(TE Ha Ty )K€ MPYKHUHY aKKypaTHO MOJBEIIUBAIOT TOT ke rpy3. Ha kakyro anuHy rpy3 OyAeT pacTsaruBarb
NPY>KUHBI B IBHOKYIEMCS TUQTe?

N
m(g—2)
y K
mg
2) k
v
m(g+2)
5 K
v
4) kt
3agmanme Ne 7
Yro06bl paciuiaBUTh HEKOTOPYIO MacCy MeJH, TpeOyeTcs 00blliee KOIMISCTBO TEIUIOTHI, YeM ISl [UIABJICHHS TAKOH ke

=18-10°

MacCChbl IIMHKA, TaK KaK yJ/I€JIbHas TCIIOTA IUIaBJICHUA ME/IU B 1,5 pas3a 60J'IBHIG, YEM IIMHKa ( “Cu

A, =12-10°
Zn TS Jx/kr). Temrepatypa MiaBieHus MEIX IPUMEPHO B 2 pa3a BEIIIE TeMIEePaTyphl ITaBICHUS [TUHKA

Tp, =1356K Tg, = 693K

Jx/xr,

( ) Pa3pymeHI/Ie KpHCTaHHH‘IeCKOﬁ PCHICTKH METaJlJIa IPU IUIaBJICHUU NIPUBOAUT K
BO3pacTaHUIO SHTPOIHNU. Ecnu OHTPOIHNA MUHKA YBCIIMYWJIACh HA , TO ©BMEHCHUC SHTPOIIUN MEAN COCTABUT ...
3
—AS
2

2AS
3 s
47,
2 as
3

3aganne Ne 8

Ha pucynke nzobpaxen nuka Kapao B koopaunarax (T, S), riae S — sHTponus. AaunadaTHOE paciiupeHne MPOUCXOIUT

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

3aganune Ne 9

IIpu u3oTepMUUECKOM YBEIUUCHUH AABICHUS OJHOTO MOJIS HEaTIbHOTO OJJHOATOMHOIO Ta3a, €r0 BHYTPEHHASA JHEPTUs
1) yBenuuuBaercs

2) yMeHbIaeTcs

3) yBenMUMBAETCS WM YMEHbBIAECTCS B 3aBUCUMOCTH OT UCXOJIHOTO 00BbeMa

4) He U3MEHSETCS

3aganue Ne 10

WneanpHblii ra3 nomyam koiaudecto Temtorsl 300 Jx u coepimn padoty 100 k. [Tpu 3ToM BHYTpeHHSIsI SHEPTHs
rasa

1) yBemmuunace Ha 400 Ik

2) yeemmuunack Ha 200 Ik

3) ymenpmmiacsk Ha 200 Tk

4) ymensmmnack Ha 400 Ix

3aganme Ne 11
IIpu nepexoe U3 COCTOSAHUS | B COCTOSIHKE 3 Ta3 COBepIIacT padoTy

p10° T
2 3

2

1t

1

0 0,02 0,04 Vol

1) 2 xJIx
2) 4 x]Ix
3) 6 x/Ix
4) 8 xJIx

3ananme Ne 12

Temnosas mammuna ¢ KIT/] 60%3a UKI paboThl oTAaeT xonoamwibHuKy 100 Jx. Kakoe komu4ecTBO TEIIOTH 3a ITUKIT
MaIlIFHA TI0JTyYaeT OT HarpeBaTes?

1) 600 Tk

2) 250 Ix

3) 150 Ix

4) 60 JTx

3apgaHue Ne 13
MonHasa cuctema ypaBHeHun MakcBernna B UHTerpansHon opme nmeeT sua;

fidfz—ja—ga@

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

G
§ DdS = [ pav

(s) A
§§d§=0

(S)

fﬁdf =0
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§§d§ =0
(5)
cnpaeegnuvBa onA ...
- CTauMOHapPHbIX ANMEKTPUHECKNX N MarHUTHbIX rnonew B OTCYTCTBUE 3apAXEHHbIX TeN

- CTauMOHapPHbIX ANMEKTPUHECKNX N MAarHUTHbIX noneu B OTCYTCTBME TOKOB NpoBOANMOCTHN
- NepeMeHHOro 3JIEKTPOMarHnMTHOro nosid npn Hannydnm 3apsa>KeHHbIX TeJ1 1 TOKOB NpOoBOANMOCTH
- CTauMOHapPHbIX 3NEKTPUYECKNX WU MarHUTHbIX nonen npun Hanmn4dnm 3apsaXeHHbIX TeJsl U TOKOB

npoBoANMOCTHU

3apaHue Ne 14
[aHa cuctema ToYeYHbIX 3apsiAoB B BaKyyMe U 3aMKHYTble NOBEPXHOCTU S, S, U S3, NpUYEM NMOBEPXHOCTb
S; oxBaTblBaeT MOBEPXHOCTb S, KOTOpas B CBOK O4yepedb OXBaTblBAaeT MNOBEPXHOCTb Si (puc.).

MoToK HaNpPSXKEHHOCTU 3NEKTPOCTAaTUYECKOrO NOMs OTIINYEH OT HYNS CKBO3b ...
1. noBepxHOCTU S, 1 S;

2. MNOBEpPXHOCTb S,
3. MnoBepXHOCTb S;

4. NOBEPXHOCTb S;

3apaHue Ne 15
KpyrnocyTouHo ropsiliasd B TeyeHue roga namnoyka mowHocTteto 40Bm B nogbesge Ballero goma npw
Tapude 2 py6. 3a 1 kBm-y obxogutcs B pybnsa. OTBeT okpyrnuTe A0 UenbiX.

3anaHue Ne 16
Ha pucyHke u3obpaxeHbl ceyveHusi ABYX NPSMONUHENHbIX ANWHHBLIX napannesnbHbIX MPOBOAHUKOB C

Jy=J o
OMNHAKOBO HanpaBlieHHbIMW TOKaMu, npnuyem 1 2 . MHJJ,yKLI,I/Iﬂ B pe3ynbTupyrowero MarHMTHoOro nons

paBHa HYIHO B HEeKoTopoWn TOoYke WHTepBana
I | I,
O—+—0
a b | c o
1. a
2. C
3. b
4. d

3apgaHue Ne 17

Mo napannenbHbIM MeTanIM4eckMm NPOBOSHNKAM, PacrnofioXXeHHbIM B OAHOPOAHOM MarHUTHOM Morne, ¢
paBHOMEpPHO BO3pacTaloLLEN CKOPOCTbIO NepeMeLLaeTCsi NpoBoAsLIas nepembiyka (cM. puc.). Ecrin
COMNPOTUBIEHNEM MEPEMBIYKM U HANPaBAOLWLMX MOXHO NpeHebpeYb, TO 3aBUCUMOCTb UHAYKLMOHHOIO TOKa
oT BpeMeHll/I MOXXHO NPeacTaBUTb rpacpuKom ...

- ._.‘,
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3apnaHue Ne 18
CknagplBaloTcs ABa rapMOHNYECKMX KonebaHus 0AHOro HamnpaBneHWs C OAMHaKOBbIMU NepUoaamu.
PesynbTupytouiee konebaHme nMeeT MakCUMarbHy0 amnnmMTyay npy pasHocTy ¢as, paBHoM ...

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

3apgaHue Ne 19
Ha pucyHke npeactaBneHa MrHoBeHHasa «oTtorpadumsi» dNeKTPUYECKON COCTaBMSOLLEN NEKTPOMarHUTHON

BOJHbI, Nepexoasiel us cpeabl 1 B cpeay 2 nepneHAnKYNspHO rpaHule pasaena AB Hanpsi»keHHOCTb
3MEeKTPUYECKOro Nnoss B NEPBOM U BTOPOI cpefe U3MEHSIETCSl COrNacHO YpaBHEHUSIM:

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

A
1—2
N _/
/N
2,
B
OTHOCUTENbHBIV NOKa3aTenb NPenoMneHns ABYX Cpes paBeH ...
1. 15
2. 16
3. 06
4. 1

3apaHue Ne 20
2

amnrutygon <1 . Ecnin yacToTy yBennumnTh B 4 pasa, a aMnnnTydy yMeHbWUTb B 2 pasa, oGbeMHast
MMOTHOCTb SHEPIUM ...

B ynpyron cpefe nnoTHOCTU @

pacnpocTpaHAaeTCd nNiockaa CMHycomnganbHaaA BOJIHa C yacTtoToun n

1. ymeHbLIMTCH B 2 pa3a
2. yBenuuutcH B 4 pasa

3. yBenuuutcd B 64 pasa

74



4. yBenunuuTcA B 2 pasa

3apaHue Ne 21
Lapuk, npukpenneHHbln K NpyXuHe (MPY>KUHHbIA MasiTHUK) U HACaXKEHHbIA HA rOPU3OHTAarbHYHO

HanpasAwLWY, coBepLllaeT rapMoHn4YecKkmne KonebaHus.
7
0 8

1
/-um;uu/://—\}
7 7.

Ha I'panVIKe npencrtaBneHa 3aBUMCUMOCTb NMPOEKUN CUsbl YNPYroctn NpyXmHbl Ha NOJNIOXUTES1IbHOE

HanpaslieHne ocu Xot KoopAuHaThbl Wapuka.
4y H

X, MM

B nonoxeHun B aHeprus NnpyxMHHOro MasiTH1Ka B Whic paBHa

3apaHue Ne 22

E(x,t)= Acos(wt —kx)

Mnockas 3ByKoBasi BOfHa pacnpocTpaHsieTcs B ynpyroi cpefe. CkopocTb

konebaHus YacTuL cpefpbl, OTCTOSALLMX OT MCTOMHUKA Ha PACCTOSHUM - :/6 , B MOMEHT BPEMEHMU
t=T/4
paBHa ...
Ao
L2
Aw
2 2
A3
3 2
4 —Aw®

3anaHue Ne 23

. A
Mpu ocBelleHMn MeTanna u3ny4eHnem ¢ ANMHON BOSHbI 0 hOTOTOK NpekpaLlaeTcs npu

Lli"
3agepXuearouiemMm HanpsaxeHum 3 . Ecnn namenntb ONWHY BOJTHbI N3Ny4YeHnA B 1,5 pasa, To

A=43sF
3aepXuBaroLLlee HanpshkeHue yBenvumTcs B 2 pasa. PaboTa Bbixoga 3NeKkTpoHOB M3 MeTanna .

U y /
3a/:|,ep>Kv|Ba+ou.|.ee HanpsxxeHune 3 B BOJibTax Ana nsnyy4yeHua ¢ 41MHOW BOJIHbI 0 paBHoO ...

3apgaHue Ne 24
CgeT, nagas nepneHanKynspHO, Ha abCOMTHO YEPHYHO NMOBEPXHOCTb OKa3blBaET TAKOe e AaBMeHNe, Kak 1
Ha 3epKanbHyt0. Yron nageHus (oTcYuTbiBas OT HOpMarnu) Ha 3epKarbHYy0 NOBEPXHOCTb COCTaBNAET ...

]
1.':::|
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, 60
]

s 30
]

, 45

3apaHue Ne 25
Mpun nageHnn ceeTa U3 BO3ayXa Ha AUINEKTPUK OTPaNKEHHbIN Ny4 NMOHOCTbLIO NONSpPU30oBaH. Yron
npenomMneHus paseH 30°. Toraa nokasartenb NPENOMIEHNS JU3NEKTPUKA PABEH ...

L L4
, 133
, 173
, 150

3apaHue Ne 26

lMy4yok ecTecTBEHHOrOo cBeTa MpOXoAUT 4epe3 [Ba uvaeanbHblXx nonsipusatopa. WMHTEHCMBHOCTL
ecTecTBeHHoro ceseta paBHa [0, yron Mexay RfOoCKOCTSIMUA MPOMYCKaHUs Monsipu3aTopoB paBeH .
CornacHo 3akoHy Mantoca MHTEHCUBHOCTL CBETa Mocrie BTOPOro nonsipusaropa pasHa.....

1) I:% cos> (0]
2)|:I[,,cr::v.5'2 [0)
3)=ly

3apaHue Ne27

'SC+iHe—'JO+ X

B sigepHoi peakuumn 8 OykBow X obo3HayeHa yactmua ...

1. nosuTpoH
2. HENTpOH
3. 3neKTpoH
4. nNpOTOH

3anaHue Ne 28

n—spte +v,

Peakuuns He MOXeT NATU N3-3a HapyLleHNUA 3aKoHa CoOXpaHeHusa ...

1. nenToHHOro 3apsiga
2. 9neKkTpuyeckoro sapsga
3. CNWHOBOro MOMEHTAa nMmnynbca

4. BapwvoHHoro 3apsga

3anaHue Ne 29
M3BecTHO YeThbipe Buaa pyHOaMEHTamNbHbIX B3aMMoAeNCTBUA. B 04HOM U3 HUX BbINOSHSAOTCSH BCE 3aKOHbI
COXPaHEHUSI; OHO XapaKTepu3yeTcsl CpPaBHUTENbHOW WHTEHCUMBHOCTbIO, paBHOW 1; paauyc ero OencTBust

107"

1. cunbHoOMmy;

cocTaBndeT M. Bcé nepeyncrieHHoe OTHOCUTCA K B3aUMOAENCTBUIO.

2. rpaBuTaUNOHHOMY;

3. ANEeKTPpOMarHMTHOMY;
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4. cnabowmy;

3apanue Ne 30
Ha pucyHke n3obpakeHa cxema 3HepreTMyYeckMx ypoBHeW atoma Bogopoda. [lokasaHbl COCTOSIHMS C

pasnnyHbIMK 3Ha4YeHUAMN Op6VITaJ'IbHOI'O KBaHTOBOIO ymucna.
E s r d
n =0 =1 =2
4
\ //

1

3anpeu.|.eHHb|M|/| npasuniiom 0T60pa ansa Op6VITaJ'IbHOFO KBAaHTOBOIO 4YnCna ABNAKTCA nepexoabl

1)15 —2p

2)2;3 — 45

3)+ 3d —> 25
4)4d—>3p

5 35 = 2s

2 BapMaHT
3agmanme Nel
[ITapuk Maccoil M ynain ¢ BLICOTHI / Ha CTAJIBHYIO IUIUTY U YIPYIO OTCKOYMII OT Hee BBepX. MI3MeHeHne ummyinca

HIapHKa B pe3yJIbTaTe y1apa paBHO ...

m./8gH
m.j2eH

2m.}jeH
1

m. \—eHd
2 &

3amanne Ne 2

TonkocTeHHas pr61<a 1 KOJIBIIO, UMCIOIIIUEC OJUHAKOBBIC MACChI U paAnyChbl, BpAIIAOTCA C O,HI/IHaKOBOﬁ yFJIOBOﬁ

CKOPOCTBIO. OTHOIIIEHNE BEIHYNHBI MOMEHTA HUMITYJIbCa pr6KI/I K BEJIMYMHE MOMEHTA UMITYJIbCa KOJIbIIa PaBHO ...
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10

3apanme Ne 3
Kamenb O6pocuiti Mot yriioM K TOPH30HTY €O CKOPOCThIO V. Ero TpackTopus B OJJHOPOIHOM IOJIC TAKECTH

n300pakeHa Ha pucyHke. CONPOTUBIIEHHUS BO3MyXa HET. MOTyIlb TAHIEHIMAIBHOTO yCKOpeHns 2T Ha yuactke A-B-C

1) ymeHbIIaeTCS

2) yBenMuuBaeTCs
3) HEe U3MEHAETCS

3aganue Ne 4
Bpycok nexxur Ha 1mepoxoBaToi HAKIOHHOM OMOpe (CM. PUCYHOK).

= -

Ha Hero JeiCTBYIOT TPH CHIIBL: CHJIA TsHKeCTH 118 | ciia peakIiu Omopsl -, ¥ CuiIa TpeHus - *P. UeMy paBeH MOJIyJIb

paBHOIEHCTBYIONIEH CHII F; pu ME?
1N

2) Neosa

3) Nsina

aymg Fp

3aganue Ne 5

I[Ba BEJIOCHUIIEAMCTA COBEPIIAIOT KOJIBLIEBYIO T'OHKY C O,Z[HHaKOBOﬁ yI'J'IOBOﬁ CKOPOCTBIO. Tlonoxenus u
TPACKTOPUUN ABUIKEHHS BEJIOCUIICANCTOB IIOKa3aHbl HA PUCYHKE. LIGMy PaBHO OTHOLICHUEC JIMHEHHBIX CKOpOCTCﬁ BCJIO-
V]

cunenucroB V2 ?

>
1) WV o

2)2
3) 2
)4

3aganue Ne 6

Moayab CKOPOCTH PABHOMEPHOI'0 BpallleHHsl CIYTHUKA BOKPYT IJIaHeThI M0 opOuTe paguycom I
1) mpsAMO TIPONIOPIIMOHAJTICH Macce CITyTHHKA

2) 00paTHO MPOMOPIMOHAICH Macce CITyTHUKA
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3) psIMO TIPOTIOPITMOHAJICH KBAPATy MACChI CITyTHHKA
4) He 3aBMCHT OT MacChl CIIyTHHKA

3apanme Ne 7
Ha pucynke npejcraBieH rpaduk GyHKIMU pactpeeICHUS MOJICKYJ UCaTbHOTO ra3a mo CKOpoCTsIM (pacnpeeicHue
fv)=—-
MakcBeina), rae _."I.Fdi,f — JOJIST MOJIEKYJ, CKOPOCTH KOTOPHIX 3aKIIFOYCHEI B HHTEPBAJIE CKOPOCTEH
B pacueTe Ha eMHUILY 3TOr0 UHTEepBaja.

OTvﬂov+dv

fiv) s

Jliist 5TO# PyHKUIMM SBISETCS BEPHBIM YTBEPXKICHHUE, UTO ...

- IPH UIBMEHCHUMU TEMIICPATYPLI IJI0IAAb MO/1 Kpl/IBOﬁ HEC UBMCHSACTCH
- C YBCJIMUCHUCM TEMIICPATYpPhbI BEJIMUMHA MaKCUMYyMa q)yHKI_[I/II/I YBEJINYNBACTCA
- C YMCHBIICHUEM TCMIICPATYPhI BEINYNHA MaKCUMYyMa (byHKLII/II/I YMCHBIIACTCA

- HIPU U3MCHCHUHN TCMIICPATYPhI NOJIOKCHUC MAKCUMYMA HE U3MCHACTCA

3axanue Ne 8

OI[HoaTOMHOMy HUJACAJIIBHOMY ra3y B pe3yJIbTaTe I/I306apI/I‘I€CKOF0 nponecca nNoABEACHO KOJINYCCTBO TCIJIOTBI Q .Ha
YBCJINYCHUC BHyTpeHHeﬁ OHCPIuMr ra3a

AU

AQ

Pacxoayercs 4acThb TEILUIOThI , paBHad (B MPOILICHTAX)
a) 60%+
6)40%

B) 75%

3agmanmne Ne 9
JlnarpamMma I[UKIMIECKOr0 MPOIEcca UIealbHOTO OJIHOATOMHOTO ra3a mnpejcraBiieHa Ha pucyHke. OTHoIIeHHE PaboOThI

3a BE€Ch IUKJII K paGOTe IIpU OXJIAKACHUU Ira3a paBHO....
p.ula

500 4 1

200f-------

02 06 v.m®

1) 5
2) 15
3) 25
4) 3

3amanme Ne 10
JmarpaMMa [MKIMYECKOTO TIpoIlecca WACATbHOTO OJHOATOMHOTO Ta3a MpeICTaBlIeHa Ha pHUCYHKe. Pabora
IUKIHYECKOTO MPoIecca paBHa
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3amanne Ne 11

Jlnst o6paTtuMoro mporuecca B HEHM30IMPOBAHHON TEPMOIMHAMUYECKON cucTeMe HepaBeHCTBO Kiay3uycca nmeer Bu. . .
1. TdS=dU+6A
2. TdS<dU+5A
3. TdS>dU+3A

3ananue Ne 12
[Tpu anrabaTHYECKOM PaCIIMPEHHH HACAIBHOTO ra3a. ..
1) TeMnepaTypa NOHIKAETCSI, SHTPOIUS BO3PACTALT
2) TeMnepaTypa U SHTPOIHUS BO3PACTAIOT
3) TeMnepaTypa HOHIKAETCs, SHTPOIUS HE U3MEHSACTCS
4)remnepaTypa ¥ SHTPOIINS HE U3MEHSIIOTCS

3amanme Ne 13

U 2
Ecnu He yuuThiBaTh KOJleOaTeNbHbIE IBI)KEHUS B JIMHEHHOM MOJIEKYJIe YTIIEKHCIIOTo ra3a < (cMm. puc.), TO

OTHOIIIEHHE KUHETUYECKOM OHEPIruu BpallaTeJIbHOTO0 ABUKCHUS K MOJTHOM KMHETUYECKOM OHEPIuu MOJICKYJIBI PABHO ...

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

3aganmne Ne 14
I'a3 mocnemoBaTeIbHO MEpeIel U3 COCTOSHUS | B COCTOSIHEE 2, a 3aTeM B cocTosiHus 3 U 4. PaboTa raza paBHa HYITIO:

v 2 3

TR

¢

I 4

1) na yaactke 1—2
2) Ha y4acTke 2—3

3) Ha ygactke 3—4
4) Ha yuactkax 1—2 u 3—4

3anaHue Ne 15

YpaBHeHust MakcBenna ABNsTCA OCHOBHBIMW 3aKOHaMU KNacCUYeCcKo MaKpOCKOMMYECKo
3MeKTPoAUHAMUKN, CCHOPMYNIUPOBaAHHBLIMI HA OCHOBE 060BLLEHUS BaXKHENLLMX 3aKOHOB 351EKTPOCTaTUKN U
arekTpoMarHeTuaMa. AT ypaBHEHUS B MHTerpanbHoi hopmMe MMetoT BUA;

§Ed -] 23
1)(@) (s) <t

80



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

MepBoe ypaBHeHMe MakcBenna siBnsietcst 0606LLEeHNEM ...
1. 3aKkoHa NoJSIHOro ToKa B cpefe

2. Teopembl OcTtporpagckoro — [[aycca ons MarHMTHOro nons
3. Teopembl OcTporpagckoro — Faycca ans anekTpocTaTUYeckoro nong B cpeae

4. 3aKkoHa SﬂeKTpOMaFHVITHOVI NHOYKUMN

3apaHue Ne 16
Kaxgbln n3 YyeTblpex OAMHAaKOBbIX MO MOAYII0 TOYEYHbIX 3apsagoB (CM. pyC.), pacnoNOXEHHbIX B BEpLUMHAX
KBagpaTa, co3aaeT B TOUKe nepeceyeHns agnaroHanemn anekTpuyeckoe nomne, HanpsXXeHHOCTb KOTOPOro

paBHa E

+q

- +q

rpaﬂ.l/leHT noTeHumana nons B 3ToM TOYKe paBeH 1 HanpasJ1€H rOPU30OHTalbHO ...

1E BNpaBo
E“JEE , BNpaBo

E"JEE , BNeBO

4E , BINEBO

3apgaHue Ne 17
Cvna Toka B NpoBoAsLLEM KPYrOBOM KOHTYpe UHAYKTUBHOCTLI0 100 MITH n3meHsieTcs ¢ TedeHuem

BPEMEHU MO 3aKOHY I= (‘2 + GESI) (B eamHuuax CW).
I
AbcontoTHas BennunHa 3C camonHOyKUMKM paBHa ; NPV 9TOM MHAOYKLUMOHHBIN TOK HanpasreH ...

0,03 B; npoTrB 4acoBOW CTPErku
0,2 B; no yacoBow cTpernke
0,2 B; npoTnB 4acoBoOW CTPENnKn

0,03 B; no yacoBow cTperke

3apgaHue Ne 18
[lnsa anekTpoHHOM Nnonspusaunm AN3NEKTPUKOB XapaKTEPHO ...

- CMelleHne nogpelleTkmn noNoXUTENbHbIX MOHOB MO Hanpas/ieHUH BeKTopa HanpAXXeHHOCTWU BHELLHEro
ANEKTPUYHECKOro nonsd, a oTpuuaTesibHbIX — NMPOTUB NoJ1A

- OpPUEHTMPYIOLLIEE OENCTBUE BHELUHEro 3MEeKTPUYECKOro Mosfs Ha COBCTBEHHble AWMNOMbHbIE MOMEHTHI
MOneKyn

- BIndaHMe TennoBoro ABmXXeHna MoJ1eKkyr Ha CTeneHb nonapu3aunm OuaneKkTpuka

- BO3HWMKHOBEHNE Y MONeKyn MHAOyuMpoBaHHOIo AMNOJSIbHOroO MOMEHTa Npu nomMmelleHnn OAUN3NneKTpuka BO
BHELLHee 3N1eKTpn4yeckoe none
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3apaHue Ne 19

MarHuTHbI MomeHT ~ M KOHTYpa C TOKOM OpuUeHTnpoBaH B 0O4HOPOAHOM BHELUHEM MarHMTHOM none

B Tak, kak NokasaHo Ha puUcyHkax. MNonoXeHne KOHTypa YCTOMYMBO M MOMEHT CWM, AENCTBYIOLLNX Ha HEro,
paBeH HymMo B
cnyyae ...

3apaHue Ne20
B anekTpuuyeckomM none nnockoro KOHAeHcaTopa nepeMellaeTcs 3apsg —( B HanpaBfieHWW, yKa3aHHOM
CTpernkon.

B

\A

Torga pabota cun nons Ha yyactke AB
1) paBHa Hyno
2) oTpuuaTtenbHa
3) nonoxuTenbHas

3apaHue Ne2l
Cuvna B3anmMogencTBmns AByX OTpuUATeSbHbIX TOYEYHbIX 3apsa0B, HaXOOALWMXCS Ha paccTosHun R gpyr ot
Aapyra, paBHa F. PaccTosHve Mexay Yactuuamu yBennunnu B Aea pasa. Ytobbl cuna Bsanmoaenctensa F He
n3MeHunache, Hago...

1) Kaxablv 3apsag yBenuuutb no moaynio B 1,41 pa3s

2) kaxgpli 3apaf YMeHbLNTb MO MOAYIo B 2 pasa

3) kaxObln 3apsag yBENMYMTL NO MOAYINIO B 2 pasa

4) oOvH 13 3apsgoB YBENUYMTBL MO MOAYIIO B 2 pasa

5) oAuH 13 3apsaoB yMEHbLIUTE MO MOAYMIO B 2 pasa

3apgaHue Ne22
Lapukn npvBenu B COMPUKOCHOBEHWE W pas3Beny Ma HEKOTOPOE paccTosHMe, Mocfe Yero cuna ux
B3aMMoencTBums okasanack pasHoun 40 H. Onpegenute a1o pacctosHue (B CM).

A)3
B) 2
B) 1
ro,5
A)0,3

3apaHue Ne 23

82



CkrnagpiBaloTCsl TP rapMOHUYECKMX KornebaHnst 0gHOro HarnpaBneHus ¢ OAMHAKOBLIMU MEPUOdamMu.
AMNUTYAbLI U HavanbHble a3kl korebaHun paBHbI:

T
A =3cu, @ =0; d=lew, g T Ay =2cem =T

" AMnnutyaa v pasa
pesynbTUPYoLLEro KoriebaHns COOTBETCTBEHHO PaBHbI ...

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

3T
'\f'E CM, Y
4. 2

3apaHue Ne 24

Ha PUCYHKe NMoKa3aHa OpueHTaumna BEKTOPOB HaNpPAXeHHOCTU 3NeKTpU4eCKoro [ ) n MaFHI/ITHOFO( ]
nonew B SJ'IeKTPOMaFHI/ITHOIZ BOJTHE. BeKTOp NNOTHOCTN NOTOKa 3HEPIrmn INEKTPoOMarHMTHOro nonsa
OPUEHTUPOBAH B HanpaBfeHuu ...

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

3apaHue Ne 25
Ha nyTu ecTecTBEHHOro cBeTa NomeLLeHbl ABe NNAacTUHKM TypManuHa. [locrne npoxoxaeHus nnactuHkm 1

JooJ
CBET NOJIHOCTbIO NOJIAPU30OBaH. Ecnu 1 n 1 WHTEHCUBHOCTU CBEeTa, npowlealiero nnactnHKn Tn2

60° _ J,
T n

COOTBETCTBEHHO, 1 Yron Mexay HanpasneHusmn ontudeckmux ocen OO n O’'0C’ $= 0

2 CBA3aHbl COOTHOLLEHMEM ...

o
[
_{-1
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J

=2

3. -
5=

a, 4

3apgaHue Ne 26
ABCOMIOTHO YepHOe TENo N cepoe Teno MMEIOT OA4MHAKOBYO TemnepaTypy. [pun aTom
WHTEHCUBHOCTb M3Iy4eHUsl. ..
1. oavHakoBasi y oboux Ten
2. ©Gonblue y ceporo Tena
3. ©Gonble y abcomntoTHO YepHoro Tena
4. onpepensieTcsa nrowanblo NoBEPXHOCTU Tena

3apanue Ne 27
EcTecTBeHHbIN CBET NpoxoauT 4Yepes3 CTEKNSAHHYH NNacTUHKY M YacTUYHO nonsipudyeTcsd. Ecnu Ha nytwm
cBeTa NoCTaBUTb eLle OfHY TaKylo e NNacTUHKY, TO CTEMeHb nonspusauun ceeta ....

1. ysenu4utcs

2. He nameHuTcsH

3. ymeHbLnTCA

3apaHue Ne 28
PacnpeneneHve aHeprum B cnekTpe M3nydeHus abCconoTHO YepHOro Tera B 3aBMCMMOCTM OT 4acToTbl
nanyyenns onsa remnepatyp T1u T2 (T>T2) BepHO NPeACTaBMNEHO Ha PUCYHKE. ..

3apaHue Ne 29

Ha pUCyHke nokasaHa KBapkoBas anarpamma ‘5 -pacnaga HyKroHa.
I(l -
T

OTa guarpamma CoOTBETCTBYET peakLui ...

n—sn+e +v,

1.
, ponte +V,
, PPte +V

84



, N—pte + v,
3apaHue Ne 30

Ecnv no3nTpoH, MPOTOH, HEWUTPOH U & — yactnua umetoT OAMHAaKOBYI ANWHY BOMHblI ae bponnsa, 1O
HanbornbLlen ckopocTbio obrnagaer ...

1) No3nTpOH

2) o — vactuua
3)HENTpOH

4)NpOTOH

LUKANA U KPUTEPUMN OLUEHUBAHUA
OTBETOB Ha TECTOBbIE BOMPOCHI TECTUPOBAHMWSA MO UTOraM OCBOEHUS AUCLIUMINHDI

- OL|eHKa «OTMMYHO» BbICTaBMseTCs oby4vatoLlemycs, ecnv nonyveHo 6onee 81% npaBubHbIX OTBETOB.
- OLleHKa «xopoLloy - nonyyeHo oT 71 go 80% npaBunbHbIX OTBETOB.
- OLlEHKa «yOOBNEeTBOPUTENbHO» - NonydeHo oT 61 0o 70% npaBuibHbIX OTBETOB.
- OLlEHKa «HEeya0BNETBOPUTENBHOY» - NMONy4eHO MeHee 61% npaBunbHbIX OTBETOB.
NIMAHOBASA NMPOLEQYPA
npoBeAeHUsi IK3aMmeHa

HopmaTtuBHas 6a3a nposeaeHus
NPOMEXYTOYHOW aTTecTauumn oby4arowmxcs no pesynbraTtam U3y4eHuss QUCLUUNIIUHbI:

1) pencteyowee «llonoxeHne O TeKylWleM KOHTpoNe YCNeBaeMOCTW, MPOMEXYTOYHOM aTtTecTauum
obyyarowmxca no nporpamMMaM Bbicllero obpasoBaHuMs — nporpammam ©Oakanaepuarta, nporpaMmmam
crneumanuTeTa, nporpaMmamM MarucTpatypbl U cpeaHero npodyeccuoHanbHoro obpasoBanus B POy BO
Omckun FTAY»

OCHOBHbIE XapaKTepUCTUKN
NPOMEeXYTOYHOM aTTecTaumMm oby4varoLmnXcsi N0 UToraM M3yYeHust QUCLUNIIUHBI

yCcTaHOBMeHve YPOBHS OOCTUXKEHUS KaxkgbIM
obyyatowmmes uenen obyvyeHuUss No AaHHOW AMCUUNMWHE,
W3MNOXEHHbIX B N.2.2 HacTosLEen NporpaMmbl

Lenb
NPOMEXYTOYHOW aTTecTaumm -

dopma

~ 9K3aMeH
NPOMEXYTO4YHOU aTTecTaunu -

1) nogrotoBka K 9K3aMeHy WM cgaya  9K3ameHa
ocylecTBnseTcs 3a CYéT yyebHoro BpeMeHu
(TPyOoOEMKOCTH), OTBEAEHHONO Ha  3K3aMEHaLMOHHYH

MecTo 3k3ameHa ceccuio ans obyyaroLmxcs, CpoKu KOTOpOM
B rpadomke y4ebHoro npotecca: yCTaHaBMMBalTCA NPMKa3oM Mo YHUBEPCUTETY
2) pata, BpemMsas M MeCTO MpOBeAeHUs 3K3aMeHa
onpegensieTcs rpacgpmkom caaym 9K3aMeHOB,
yTBEpX4aembiM JeKaHOM BbiMyckatoLlero dakynorera
dopma 3k3amMeHa - YCTHbIN

OCHOBHbIE XapaKTepUCTUKN
NPOMEXYTOYHOM aTTecTauMm oby4varLmnXcs No UToraM M3yyeHust QUCLUNIIUHBI

ycTaHoBIeHue YPOBHSI [OCTIDKEeHNS KaXKabIM
Llenb npomexyTouHow aTTecTauum - obyyarowmmeca Lenein M 3agady obydeHuss Mo AaHHOM
AVCLMMMUHE, U3MOXKEHHBLIM B N.2.2 HACTOsALLER NporpaMmsl

dopma NPOMEXYTOYHOW aTTecTauuu - 3a4éT

1) yuacTve oby4alioLlerocs B npoLenype nonyyeHust 3auéta
OCyllecTBnAeTcA  3a  CYéT yyeBHOro  BpemMeHu

MecTo npoue bl NONy4YeHUs 3a4éTa B - N
poueayp y (TPYOOEMKOCTH), OTBEAEHHOIO Ha U3y4YeHne OUCUUNINHBI

rpacpuke y4ebHoro npouecca 2) npoueaypa nposoauTcs B pamkax BAPO, Ha nocnegHen

Hejdele ceMmecTpa

1) obyuawowmnca BbINOMHUN BCe Buabl yyebHon paboThbl
OCHOBHbIE yCcroBus nony4vyeHuss obyvarowmmes | (Bknovasi CcaMOCTOATENbHYK) M oTumTtancs o6  wux
3avéTa: BbINOMHEHUN B CPOKW, YCTAHOBMNEHHbIE rpadmkom y4yebHOoro
npouecca no AUCUUNIINHE;
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2) NpoLén 3aKnoynTenbLHOE TECTUPOBAHME;

NMPOLIEOYPA
npoBeaeHusA 3a4éTa

1. OOyvarowuncs ycnewHo BbINOMHWI BCe BMAbl paboT, NpeaycMOTpeHHbIX paboyver nporpaMmMon
no gucumnnuHe «dusmkay.

2. Ob6yuvatowuica 6e3 yBaxnTenbHOW NPUYMHBI HEe NpornycKan ayauTopHbIE 3aHATUS.

3. O6yuvatowuincs ycnewHo NpoLén 3akniounTensHoe TeECTUPOBaHUE.

Ok3ameHaUMOHHasA nporpamMmma no y‘leGHOﬁ AncuuniinHe

BOMPOCbI
ANA NOArOTOBKU K UTOFOBOMY KOHTPOIIO

KuHemaTuka mexaHnyeckoro AsvxeHus. KoopamHaTHbIA, BEKTOPHbIA METOAblI ONUCaHUSA ABWXKEHUS.
PaBHomepHOoe aBmxeHne. PaBHoyckopeHHoe amkeHne. CBo6oaHOE nageHme. Y paBHEHNS OBKEHNS.
KuHemaTuka ABMXKXEHUSA MO OKPY>KHOCTH.

AvHamuka. 3akoHbl AVHAMUKW.

3akoH coxpaHeHusa nmnynbca. Macca, cuna, uMmnynec.

MomeHT cunbl, MOMEHT nMmnynbca. OCHOBHOW 3aKOH AUHAMUKM BpaLLaTeNbHOrO ABWKEHMS.
Mexanuyeckue cunbl. Cuna TpeHus. Cuna ynpyrocTu.

TaroteHune. 3akoHbl Kennepa. 3akoH BCEMUPHOTO TATOTEHUS.

. Cvna Tspkectn 1 Bec. HeBecomocCTb.

10.MexaHu4eckasn pabota. Pabota nepemeHHoM cunbl. MOLLHOCTb.

11.3Heprus. 3aKOH COXpaHEeHWsi aHeprum.

12.KnHemaTnyeckas n noteHumanbHasa aHeprusi. 3aKoH COXpaHEeHUs MEXaHWYECKON 3HEpPIuu.
13.9nemenTbl CTO. NpeobpasoaHue Manunesa. MexaHM4eckunin MpUHLMN OTHOCUTENBHOCTH.
14.MpeobpasoBaHue JlopeHua 1 cneacTene n3 HUX.

15. TepmoagnHaMmnyeckuin n M-k MeTobl U3ydeHns MmakpoTen. MiaeanbHolin ras.

16.0OCHOBHOE ypaBHEHME MOJEKYIAPHO — KMHETUYECKOM Teopun. CpeHasa SHeprust MONeKyrnbi.
17. BHyTpeHHASA aHeprust ngeaneHoro rasa. Tennota, pabota.

18.PaboTa rasa npu nsmeHeHum ero obbema.

19.TennoemMkocTb. YaenbHasa TennoeMkoctb. MonspHasa TennoemkocTb.

20. MNepBoe Ha4ano TepMOAMHaMUKU N ero NpMMEHeHne B U3onpoLieccam.

21. ObpaTtumble 1 He obpaTuMble npoueccsl. Liukn KapHo.

22. BTopoe Hauyano TepmMoguHamMukn. QHTPoONus, eé ctaTudeckoe TONKoBaHUe U CBSA3b C
TepMOANHaMNYECKON.

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

24.CponcTtBa xngkocten. NoBepxHOCTHOE HaTskeHne. CMavnTBaHme.

25.3neKkTpocTaTuka. AnemMeHTapHbI 3apsa. 3akoH coxpaHeHus 3apsaga.

26. AnekTpuyeckoe none. 3akoH KynoHa.

27.Teopema Naycca eé npyMeHeHWe Ansi pacyéTa nonen.

28.PaboTa cun nons no nepemMeLleHnto TOYEeYHOro 3apsiaa.

29. Umpkynsaums Bektopa Hanpsk€HHocTu. MNMoTeHuman. CBA3b HaNnPsHKEHHOCTM U NOTeHUmana.
30.3neKTpoeMKOCTb. DNEKTPOEMKOCTb koHAeHcaTopa. CoeamHeHMs KOHOEHCAToOPOB.
31.3Heprusa aneKTpu4eckoro nons.

32.3nekTpnyecknii Tok. Crna u NoTHOCTb TOKA.

33.ConpoTuBneHne NpoBoaHMKa 1 NpoBoANMOCTb. CoeauHeHne NPOBOAHNKOB.
34.TloCcToSAHHBIN TOK. YCnoBus cylectBoBaHus Toka. 3akoH Oma.

35. lMNMpaeuna Kupxroda n ero npumeHeHus.

36.PaboTa 1 MoLHOCTb anekTpuyeckoro Toka. K.

37.3akoH [xoyns- JleHua.

38.0neKTpryecknii TOK B pasnnyHbix cpegax. 3akoHbl ®apagest Anst aneKkTponmaa.
39.MarHuTHoe none. XapakrepucTukn MarHUTHOrO MNons.

40.B3anmopgencTBme TokoB. 3akoH Amnepa.

41.3akoH bno-CaBapa-Jlannaca n ero npMMeHeHne K pacyéTy nosien: nosns KpyroBoro Toka, MpsiMoro Toka.
42.MarHuTHOe norne asmxylerocs 3apsiga. Cuna JlopeHua.

43.MarHuTHoe nose coneHouaa n Topounaa.

44 MarHuTHbIM NoToK. PaboTa MarHUTHOro nonsi.

45.4BneHne anekTpoMarHMTHON nHaykuun. MarHuTHble CBOMCTBA BellecTBa. Linpkynauns Bektopa
MarHUTHOW MHOYKLMW.

CoNOOA~ALONE
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46.BuxpeBble Toku. Toku dyko.

47 NHOYKTUBHOCTL KOHTYpa. CaMouHOyKUmMs.
48.B3anmHas nHaykumsa. TpaHcdopmaTopsl.

49.3Heprust MarHUTHOro MoJs.

50.3nekTpoMarHnTHasa Teopus Makceenna gns a/m nonsi.

KOMMMNEKT 3K3AMEHALUMOHHBIX BUNETOB
Ok3ameHauMoHHbIn ouneT Ne 1

Mo ancuunnuHe «dusmka»
1. OnekTtpudeckoe norne. 3akoH KyrnoHa.
2. KnuHemaTuka MexaHn4ecKkoro ABwkeHusi. KoopanHaTHbIN, BEKTOPHBIN METOAbI ONMUCAHNS OBVDKEHUSI.
3. TennoBas MmawwuHa paboTtaeT no umkny KapHo, Tepmuyeckuin KIL kotoporo 40%. TemnepaTtypa
TennonpuemHuka 0 rpagycoB no Lenbcuo. Hawtu Temnepatypy TennootgatuvMka u - paboty
N30TEPMMNYECKOIO CXaTusl, ecnmn paboTa M30TEPMUYECKOTO paclumpeHns 8 k.

Ok3ameHauMoHHbIN ouneT Ne 2

Mo gucunnnuue «dPmsmka»
1. Teopema Naycca eé npumeHeHue ansa pacdéra nonemn.
2. PaBHomepHOe aBmxeHne. PaBHoyckopeHHoe aBmxkeHne. CBoGoaHOE nageHme. Y paBHEHNS OBKEHNS.
3. 3a Bpemsi 5¢c Tok B uenu mameHuncsa ot 20 go 5A, npu atom 3.[.C. caMOMHAYKLMMW, BO3HMKLIASA BO
BKITIOMEHHOW B Lienb KaTyllKe, oka3anacb paBHon 24B. KakoBa MHOYKTUBHOCTb KaTyLLKW?

OK3ameHaUnoHHbIN 6uneT Ne 3

Mo ancuunnuHe «dusmka»
1. PaboTta cun nons no nepemeLLeH10 TOYEYHOro 3apsiaa.
2. KvHemaTumka OBWMXEHMUS MO OKPYXHOCTMU.
3. Nlamna, paccuntaHHasa Ha HanpsbkeHue 127 B, noTpebnsaetr mowHoctb 50 BT. Kakoe gononHuTensHoe
COMPOTUBIEHME HY)XHO NPUCOEOMHUTBL K Nlamne, YToObl BKIMOUNTL €€ B CETb C HanpshkeHnem 220 B?

OKk3ameHaUnoHHbIN 6uneT Ne 4

Mo gucunnnuHe «dnsmnkar»
1. OuHamuka. 3akoHbl AMHAMUKN.
2. Unpkynsaumsa Bektopa HanpsXEHHocTu. MoTeHuman. CBA3b HaNPsHKEHHOCTM 1 NOTeHUmana.
3. Mpu yBenuueHun pgaenexus B 1,5 pasa obbem rasa ymenblimnca Ha 30 mn. Hantm nepBoHavanbHbIN
obbem?

Ok3ameHaumoHHbIn ouneT Ne 5

Mo ancumnnuHe «dPuauvka»
1. OnekTpoeMKOoCTb. QNeKTPOeMKOCTb KoHaeHcaTopa. CoeauHeHUst KOHOEHCATOPOB.
2. 3akoH coxpaHeHus umnynbca. Macca, cuna, UMnynbe.
3. KoHbkobGexeLl, ABUXKETCst CO CKOPOCTbI0 12 M/C MO OKpyXHOCTM pagnycom 50 m. Onpegenute nepuog,
4YacTOTY M LEHTPOCTPEMUTENBHOE YCKOPEHMNE KOHbKOGEXLa.

OK3ameHaLnoHHbIN 6uneT Ne 6

Mo ancuunnuHe «dPuamnka»
1. 3SHeprus anekTpuyecKkoro nons.
2. MoMeHT cunbl, MOMEHT umnynbca. OCHOBHOWM 3aKOH AMHAMMKU BpaLaTeNbHOro ABUKEHUS.
3. Tennosas mawwuHa ¢ KM 40% 3a umkn paboTbl 0TAAeT XONOANUNBHUKY KONTMYECTBO TENMOTbI, paBHoe 60
D,)K. Kakoe konu4yecTBO TennoThbl 3a UMKN MalluHa nony4vyaert oT HarpeBaTenﬂ?

Ok3ameHauMoHHbIn ouneT Ne 7

Mo gucumnnuHe «dPusnka»
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1. Onektpudecknit Tok. Cuna v NIIOTHOCTb TOKa.

2. MexaHu4deckne cunbl. Cuna TpeHusi. Cuna ynpyrocTu.

3. VpeanbHbil TENMOBOW ABMraTesb, 0TAaB X0NoaunbHuUKy 3,2 k[ Tennotsl npu 47°C, coepwun paboTy
800 Ix. OnpenenuTte TemnepaTtypy HarpeBaTens

Ok3ameHaumoHHbIn ouneT Ne 8

Mo ancuunnuHe «dPmsmka»
1. ConpoTuBneHne NpoBoAHMKa 1 NpoBoaUMOCTb. CoeMHeHVEe NPOBOAHMKOB.
2. Tarotenwue. 3akoHbl Kennepa. 3akoH BCEMUPHOIO TArOTEHMS.
3. MNpn HanpsxkeHun U =120B B oanektpuyeckon namne 3a Bpemat=0,5MuH wun3pacxogoBaHa
aHeprmua W = 900 [x. OnpenenuTb cuny Toka B namne.

Ok3ameHauMoHHbIn ouneT Ne 9

Mo aucuunnuHe «dPusmnkar»
1. TocCTOSIHHbIN TOK. YCNoBUSA CyLlecTBOBaHMSA Toka. 3akoH Oma.
2. Cuna Tsx%ecTtu n Bec. HeBecomocCTb.
3. PaccrosHue d mexagy AByMs ToveuHbIMU 3apsgamm Q;=+8 HKn u Q,=-5,3 HKn paBHo 40 cm. Bblumcnutb
HanpshkeHHoCcTb E nonsa B Touke, nexailen nocepeauHe mexagy sapsgamu. Yemy paBHa HanpsKeHHOCTb,
ecnv BTopow 3apsag OyaeT NoNoX1TeNbHbIM?

JKk3ameHaLunoHHbI 6uneT Ne 10

Mo ancunnnuHe «dnsunkar»
1. Mpasuna Knupxroda n ero npumeHeHus.
2. MexaHnuueckas pabota. Pabota nepemeHHon cunbl. MowHOCTb.
3. HanpspkeHne Ha 3axumax reHepaTtopa 36 B, a conpotuBneHue BHewHen uenn B 9 pa3 bonble
BHyTpeHHero conpoTtusneHus. Kakosa O[C reHepatopa?

AKk3amMeHaLunoHHbI 6uneT Ne 11

Mo aucumnnuHe «dPusnka»
1. OHeprusi. 3aKoH coxpaHeHUs1 SHEPTUN.
2. Pabota 1 MOLWHOCTb anekTpuyeckoro Toka. K.
3. Onpepnenutb HanpshkeHHOCTb E anekTpuyeckoro nons, cosgaBaemMoro TodeyHbiM 3apsgoM Q=10 HKn Ha
paccTosHun r=10 cM OT Hero. [JnanekTpmMk — macrio.

OK3amMeHaUMoHHbIN bunet Ne 12

Mo ancuunnuHe «dmsmka»
1. KuHemaTu4yeckas u noTeHumanbHasi 3Heprus. 3aKoH COXpaHEeHNs MEXaHNYECKON SHepPruu.
2. 3akoH [xoyns- JleHua.
3. lMopg pevictBueM NocTosiHHOM cwnbl F BaroHeTka npowna nyTe s=5 M u npuobpena ckopocTb v=2 m/c.
OnpepgenuTb paboTy A cunbl, ecnu Mmacca m BaroHeTku pasHa 400 kr n koadpdpuuneHT TpeHns f=0,01.

JK3aMmeHaLnoHHbIN 6uneT Ne 13

Mo ancumnnuHe «dPuamka»
1. OnemenTbl CTO. NpeobpasoBaHue Manuneda. MexaHnyecknin MPUHLMN OTHOCUTENBHOCTH.
2. DneKTpuyecKknii TOK B pasnnyHbixX cpefax. 3akoHbl apagest Anst anekrponmaa.
3. Hamgute cpepgHIol CKOPOCTb ABWXEHMS aBTOMOOWMNA, ecnu M3BECTHO, 4YTo Y4 4acTb BPEMEHU OH
OBUrancs co CKopocTbio 16Mm/c, a BCe ocTanbHOe BpeMsi — CO CKOPOCTbIO 8M/C.

JK3aMmeHaLnoHHbIN 6uneT Ne 14

Mo gncunnnuHe «dusmka»
1. MarHuTHOe none. XapakTepucTUK1m MarHuTHOro Mossi.
2. MpeobpasoBaHue JlopeHLa u cneacTeme ns HUX.
3. OBa onemeHTa coeauHeHbl napannencHo. [lepBbii anemeHT wmmeer 3AC 2 B un BHyTpeHHee
conpoTuneHme 0;6 Om. BTtopoin umeet 34C 1,5 B n BHyTpeHHee conpoTtueneHue 0,4 Om. Onpegenute
HanpsXeHue Ha 3axumax baTtapewm.
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AKk3ameHaunoHHbI buneT Ne 15

Mo aucumnnuue «dPusnka»
1. TepmognHaMmn4eckumm n M-k MeToabl U3ydeHnss MakpoTen. MiaeanbHbin ras.
2. BsaumopgelicTBue TokoB. 3akoH AMnepa.

3. [OewxeHne Tena BOONnb ocu X onucbiBaeTcs ypaBHeHWeM: x=3 + 2t + t° (m). Uemy paBHa cpegHsis
CKOpPOCTb €ro 3a BTOPYHO CeKyHay?

JKk3ameHaLnoHHbIN 6uneT Ne 16

Mo ancuunnuHe «dPmsmkay
1. 3akoH buo-Caapa-Jlannaca v ero npuMeHeHue K pac4ETy Mnoren: Nons KpyroBoro Toka, NpsiMoro Toka.
2. OCHOBHOE ypaBHEHWE MOEKYNSAPHO — KUHETUYeckon Teopun. CpeHasa SHeprust MoneKyrneoil.
3. XKenes3HoOoopoOXHbI BaroH maccon 35 TOHH NOAbE3XaeT K HEMOABWXHO CTOSLLEMY Ha TOM >Xe MyTu
BaroHy maccom 28TOHH W aBTOMaTudeckn cuennsdetTca C Hum. [locne cuenku BaroHbl OBWXKYTCA
npsMoOnMHENHO co ckopocTb 0,5 m/c. KakoBa Gbina ckopocTb BaroHa maccol 35 TOHH 4o cuenkun?

JK3aMmeHaLnoHHbIN buneT Ne 17

Mo ancumnnuHe «duanka»
1. MarHutHOe none ABwxkylerocs 3apsaa. Cuna JlopeHua.
2. BHyTpeHHAS aHeprus ngeanbHoro rasa. Tennota, paborta.
3. B HanpasneHuun, nepneHankynsapHoOM NMHUSAM MHAYKUMW, BNeTaeT B MarHUTHOe nore anbga-yactmua co
ckopocTbio 3,2 +10°m/c. HaiianTe vHAYKUMIO MOMs, ecny anbda-yacTuua onucana B MOMe OKPYXHOCTb
paauycom 6,64 +10m. (Macca anbda-yactuubl 6,64 1072 kr, ee 3apsig 3,2 +10™°Kn.)

OK3amMmeHaUMoHHbIN 6uneT Ne 18

Mo ancuunnuHe «dnsmkar
1. MarHuTHOe none coneHouga v Topovaa.
2. Paborta rasa npu nameHeHun ero odobema.
3. 3[C Gatapenkn kapmaHHoro coHapuka paBHa 3,7 B, BHyTpeHHee conpoTtuBneHue 1,5 Om. Bartapelika
3amkHyTa Ha conpoTtuBnexue 11,7 OM. KakoBo HanpspkeHne Ha 3axkumax 6atapenkm?

OK3amMmeHauUMoHHbIN ouneT Ne 19

Mo gucumnnuHe «dPusnka»
1. MarHuTHbI noTok. PaboTa marHMTHOro nons.
2. TennoemMkocTb. YaenbHas TennoeMkocTb. MonsapHas TennoemMKkocTb.
3. Onpepnenute, Ha Kakoe HanpsbKeHWe paccumMTaH ANeKTPOKUNSATUNBbHUK, KOTOPbLIN 3a 5 MUH HarpeBaeT 0,2
kr Bogbl oT 14°C 0o KuMeHus, Npu ycrioBun, 4To No ero o6mMoTke npoTtekaeT Tok 2 A. NMoTepsiMu aHeprum
npeHebpeuyb.

JK3ameHaLunoHHbI 6uneT Ne 20

Mo ancuunnuHe «dPuamnka»
1. fBneHne anekTpoMarHUTHOM WHOYKUMK. MarHuTHble CBOMCTBa BewecTtBa. Lupkynauua BekTopa
MarHUTHOM MHOYKLMW.
2. lepBoe Ha4ano TepMoaANHaMUKM 1 ero NpMMeHeHne B n3onpoLeccam.
3. CKomnbko Xpoma pacxopyeTcs Mpu XpoMupoBaHuu Bana B TedeHue 20 muH, ecnm cuna Toka 150A,
SMNEKTPOXMMUYECKIi SKBUBaNeHT xpoma k=0,18-107° kr/Kn?

JK3aMeHaLUnoHHbIN 6uneT Ne 21

Mo ancuunnuHe «dusmka»
1. Buxpesble Toku. Toku ®yko.
2. Obpatumble 1 He obpaTumble npouecchl. Linkn KapHo.

3. :')J'IeKTpI/ILIeCKOG none co3gaHo AByMsA OAMHAKOBbIMU MapannefibHbiIMU nnacTuHaMmu nnowaabio 150 cm®
kaxgas. [MnacTuHbl pacnosfioXXeHbl Ha Malriom (I'IO CpaBHEHUIO C NUHENHBbIMMN pa3mepamun I'IJ'IaCTI/IH)

paccTosHun gpyr oT gpyra. Ha ogHon u3 nnacTtuH paBHOMEpPHO pacnpegeneH 3apag 1= -50HKn, Ha
apyron 3apsag q2=+150 HKn. Onpegennte HanpshkeHHOCTb E anekTpuyeckoro nonsa mexagy nrnactMHamu.
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JK3amMeHaLnoHHbIN buneT Ne 22

Mo gucunnnuye «dnsunkar»
1. NHOyKTMBHOCTb KOHTYpa. CamMomHOyKuus.
2. Btopoe Havano TepMOAMHaMUKW. OHTponus, €€ cTaTudeckoe TOMKoBaHMe U CBSA3b C
TepMoaMHaMNYECKON.
3. B kaTtywke, MHOYKTMBHOCTb KoTOopon paBHa 0,4 H, Bo3Hukna JOC camomHaykumn, pasHast 20 B.
Paccuutante nsmeHeHue cunbl TOKa U SHEPrMM MarHUTHOMO MOMs KaTyLIKKW, ecrnv 3To npousowwno 3a 0,2 ¢

JK3aMmeHaLnoHHbIN buneT Ne 23

Mo gucuunnuHe «dursmnkar»
1. B3anmHasa nHaykuuns. TpaHcdopmMaTopbl.
2. PeanbHble rasbl. YpaBHeHue BaH-gep-Baanbca.
3. Kakaga cuna genctByeT Ha 9feKTPOH, NeTAWMN B OQHOPOAHOM MarHUTHOM Mofie C MHAYKUUEN 102 Tn
NePREHANKYNSIPHO MMHUSIM MArHUTHO MHAYKLMM CO CKOPOCTbIo 3+10° M/c?

3OK3amMeHaUuoHHbIN buneT Ne 24

Mo ancunnnuue «Pmsmka»
1. DHeprust MarHUTHOro Nons.
2. CeoiicTtBa xuakocTten. [oBepxHOCTHOE HaTsbkeHue. CmavmTBaHume.
3. lMpoBoaHMK C cunon Toka 5 A nomelleH B OAHOPOLAHOE MarHUTHOe nosie ¢ MHAYKUuen 1+10°Tn. Yron
MeXay HanpaeneHusMmn Toka n nonst 60°. OnpegennTe akTUBHYI ANMHY NPOBOAHUKA, €CNX None AeACTBYET
Ha Hero cunoi 2+107 H.

OKk3amMmeHauMoHHbIN ouneT Ne 25
Mo gucuunnnuHe «dusmka»

1. 3OnekTpomarHuTHas Teopusa Makcsenna gnsa a/m nons.

2. JneKkTpocTaTuka. nemMeHTapHbIM 3apsa. 3akoH coxpaHeHus 3apsaga.

3. C kakol MMHMMarnbHOW cunon F, HanpaBneHHOW ropM3oHTanbHO, HY)XHO NMpuKaTb NI0CKMIA OPYCOK Macchl
M=5 Kr K CTeHe, YTOObl OH HEe COCKONb3HYI BHU3? KoadhdurumeHT TpeHns mexay bpyckom u cteHon k=0,1.

LWKANA N KPUTEPUM OLUEHNBAHUA
OTBETOB Ha BONPOCHI NPOMEXYTOYHOIro KOHTpOnA

PesynbTaTthbl 3k3aMeHa onpeaensioT OLEeHKaMUN «OTIIMYHOY, KXOPOLLIOY, «YA0BNETBOPUTENBHOY,
«HEeYyOOoBNETBOPUTENBHO» U OOBABMAIOT B IEHb 3K3aMeHa.

OueHKy «OTNMYHO» BbICTaBMAOT obyyatowemycs, rmyboko 1 MPOYHO OCBOMBLLEMY TEOPETUYECKMN U
npakTU4eckuin MaTepuan gucumnnuHbl. OTBET A0MKeEH ObITb NOMMYHBIM, FpamMoTHbIM. ObyyatoLemycst
HeobxoAMMO Moka3aTb 3HaHUE He TONIbKO OCHOBHOIO, HO U AOMOSHUTENBHOro Matepuana, 6bIcTpo
OpVEHTUPOBATLCS, OTBEYasi Ha AOMNONHUTENbHbIE Bonpockl. Obyyatowmitcs JomkeH CBOGOAHO crpaBnsTbCs
C NOCTaBMEeHHbIMW 3aa4amMu, NPaBuIlbHO 0GOCHOBLIBATL NPUHSTLIE PELLIEHMS.

OLEHKY «XOpOLLO» 3acnyXMBaeT 0by4vatoLLMINCs, TBEPAO 3HALLMIA NPOrpaMMHbI MaTepuan
AVCUWNIWHBI, PaMOTHO U NO CYLLECTBY M3nararowuii ero. He cnefyet gonyckatb CyLLECTBEHHbIX
HETOYHOCTEN NpY OTBETAxX Ha BOMPOCHI, HEOBXOAMMO NPaBUILHO MPUMEHSATL TEOPETUYECKME NMOMOXEHUS
npy peLUeHUn NpakTUYeCcKMX 3aaad, BnafeTb onpeAeneHHbIMU HaBblIkaMy 1 NpUeMamm UX BbIMONHEHUSI.

OueHKy «yOooBnNeTBOPUTENBHOY NoMyyYaeT 00yyatoLWmMnCs, KOTOPbIN UMEET 3HAHWS TONIbKO OCHOBHOMO
mMaTtepuana, Ho He YCBOWM ero AeTanu, UCMbITbIBAET 3aTPYOHEHNS NMPU PELLEHMN NpaKTUYecknx 3agad. B
OTBETax Ha NOCTaBMEHHbIE BONPOCHI 06yyaloLLMMCsi OMYLLEHBI HETOYHOCTU, AaHbl HEAOCTaTO4YHO
npaBunbHble OPMYNMPOBKM, HapyLLEHA NOCNEeA0BaTENbHOCTb B M3MOXEHMM NPOrpamMMHOro MaTepuana.

OueHka «Heya0BNeTBOPUTENLHO» FOBOPUT O TOM, YTO OOYYalOLLMIACA He 3HAEeT 3HAYNTENBHOW YacTu
mMaTtepvana no AUCUMNNUHE, JONYCKaeT CyLECTBEHHbIE OLIMOKM B OTBETAX, HE MOXET peLUnTb
npakTUYeckne 3agady uUnu pellaeT UX ¢ 3aTpyaHEHUSIMU.

4. OLUEHOYHbIE CPEOCTBA
chopMUPOBAHHOCTU KOMMNETEeHLUU
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4.1. OlNK -

1 CnocobeH pelwatb 3agadnu npodeccuoHanbHOW OeATenbHOCTU MNPUMEHSAS MeToAbl

MogenmpoBaHud, MateMaTn4eckoro aHanumaa, ecteCTtBeHHOHay4Hble U O6LLI,€VIH)KeHeprIe 3HaHUA

3afaHus Ha ypoBHe «3HaTb U

3afaHus Ha ypoBHe «YMeTb

3apaHns Ha ypoBHe
«BnapeTb HaBblkaMu (UMeTb

2. AGConTHO YepHOoe Teno 1 cepoe

TEeno MMEKT OAMHAKOBYHO

Temnepartypy. Mpu atom
WHTEHCUBHOCTb U3NYYEHNUS. ..

1. ogmHakoBas y oboumx Ten

2. bonbLlue y ceporo Tena

3. bonblie Yy abCoMTHO YepHoro

Tena

4. onpepgensercs

NMOBEPXHOCTM Tena

nnowagpto

3. EctectBeHHbIN cBET npoxoguT
yepes CTEKMSAHHYK NMacTUHKy W
yacTMyHo nongpusyetcsa. Ecnv  Ha
nyTM cBeTa MOCTaBUTbL ele OOHy
Takylo >e MnnacTuUHKYy, TO CTeneHb
nonspusaumm ceeTa ....

1. yBenuuutcs

2. He n3meHuTcs

3. ymeHbLlumTCA

4. ina obpaTnmoro npouecca B
HeunsonupoBaHHOM
TepMOANHaMNYECKON cucteme
HepaBeHcTBO Knaysuycca nmeet
BUA...

1. TdS=dU+dA

2. TdS<dU+dA

3. TdS>dU+dA

5. Cuna B3auMMOOEWCTBMS  ABYX
oTpuUaTeNbHbIX TOYEYHbIX 3apsaoB,
HaxoOsALMXCA Ha paccTosiHum R gpyr
OT gpyra, paBHa F. PaccTtosiHue mexay
yacTuuamu yBenuuunM B [[Ba pasa.
Ytobbl cuna B3ammopencTeua F  He
n3MeHunacb, Hago...

1) Kaxabll 3apsig yBeNnu4UTb NO
moaynio B 1,41 pas

2) Kaxabli 3apsi YMEHbLUUTb Mo
Moayrnto B 2 pasa

T T L e | T i N i | TTTrT Tt

] 1 1 1 1 ] 1 1 ] 1 1 1

] 1 |___| _l ] __l |____|__ 1 |___|__

B RRIRELE

] 1 1 1 ] 1 1 ] [l [l

o I \
——— - O A W
il B - L S —————

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

NoHUMaTb»* Aenartb (AencTBoBaThb)»
HaBbIKW)»
1. HOwarpamma umknuyeckoro | 1. KnHemaTtundeckui 3akoH | 1. Touka M gBuxeTcsa no
npouecca maeanbHOro O4HOATOMHOMO | BpallaTenbHOro ABWXEHWUS Tena | cnvpanu ¢ NOCTOSIHHOM Mo
rasa MpeAcTaBMeHa Ha PUCYHKe. | 3afaH ypaBHeHueM @=t. YImoBasi | BeNM4MHE CKOpPOCTbIO B
Pabota  uwmknuyeckoro  npouecca | CKOpoCTb Tena B KOHLE TpeTbeln | HanpaBeHuu, yKazaHHOM
paBHa CeKyHAbl paBHa.... ctpenkoin. NMpu aTom Benm4ynHa
1) 2pag/c. HOPMaIbHOro YCKOpPEeHUs ...
P e 2) 4 papg/c.
o T 3) 6 paalc.
4) 3 paglc.
B 2. Ha Teno B nHepuunansHo cu-
52 55 Vo CcTeMe OTcYyeTa JEeNCTBYIOT ABe
A) 90 [ curbl. Kakoi 13 BEKTOPOB, 1306- l
B5)200x paKeHHbIX Ha MPaBOM PUCYHKE,
B)300x MPaBUrbHO ykasblBaeT Hanpasrie- - paBHa Hyrno
HWE YCKOPEHMWS Terna B 3TOMN Cu-
F)15 I CTeM}:a OTI():qua? - yMeHbLIaeTCH

- HE USAMEeHAETCA

- yBenm4dmeaeTca

2. Teno, bpoLueHHoe noga
YrroM K FOPU3OHTY, ABWMXKETCS
Nno KPUBOJSIMHENHON TPaeKTo-
pun. Ecnn conpoTtueneHune
BO34yxa NpeHebpexunmo
Marno, n B Todyke A aTon Tpa-
€KTOpUM BEKTOP CKOPOCTU
Tena MMeeT HanpasneHue no
cTpenke 1 Ha pUCyHke, TO
KakoWn CTperikon ykasaHo Ha-
npaBfieHne BEKTOPA ero ycko-
peHuna?

1)1
2) 2
3)3
4) 4
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3) kaxabln 3apsg yBenuUUUTb Mo
Moyt B 2 pasa

4) opuvH u3 3apsgoB yBENUYMTE NO
Moaynto B 2 pasa

5) opWH 13 3apsigoB YMEHbLUNTb
no mMoaynto B 2 pasa

6. ABCONITHO YepHoe Teno u cepoe
Teno nmetoT OAVHAaKOBYO
Temnepartypy. Mpwn 3TOM
WHTEHCUBHOCTb U3NYYEHNSI. ..

1. oguHakoBas y oboux Ten

2. 6onblue y ceporo Tena

3. bonbwe y abCOMOTHO YepHOro
Tena

4. onpepgenseTtcs nnowageto
NOBEPXHOCTM Tena

B anekTpoHHOM nopTdonuo oby4varoierocs pasmeltaerca™™
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NUCT PACCMOTPEHWUA U ONOBPEHU
¢oHAa OLEHOYHLIX cpeAcTB yyebHoU AucuunnuHbl 51.0.08 ®usuka
B cocTtase OINOM 21.03.02 3emneycTpPOUCTBO U KagacTpbl

1. PaccmoTpeHa u oaobpeHa:

a) Ha 3acepanuu obecneuvsaroweir npenogasaqve kadeapbl rymaHuTapHbIX, COLManbHO-3KOHOMUYECKNX

hyHAaMEeHTanbHbIX AUCUMNIUH 2
npotokon Ne 10 ot 02.06.2021 r.

3aB. kKadpeapoit, KaHA.UCT.HayK, AOLEHT &(«ff4 E.B. Cokonoea

6) Ha 3acefaHuu metoguyeckoro coseta Tapckoro unuana;

npotokon Ne 10 ot 08.06.2021 .. L }_
lMpeacenarenb METOAMYECKOrO COBETA, KaHA. 3KOH. HayK, AOLEHT. 6€ 7 E‘B.}OAl;;Ha

2. PaccmoTpeHue u onobpeHue npeactaBuTensiMu npodeccuoHanbLHou cepbl nNo npodunto
onon:

|
|
=s=={

MBY «Otaen apxutekTypbl n 6Gnaroycrpoicrea
Tapckoro ropoAcKoro NocenexHus», 2 IF 7

Owmckas obnacts, r. Tapa, pykoBoauTens il = ; A.C. Pomawko

M3MEHEHUA N ONOJNHEHUA
K dpoHAYy OLIEHOYHbIX cpeacTB y4yebHon ancumnnmibl 51.0.08 dusuka
B cocTtaBe Ol1OIN 21.03.02 3emneycTpoMCTBO 1 KagacTpbl

BenomocTb nameHeHUM

OTmeTKa
Cpok, 00 yTBEepxaeHuu/ cornacoBaHum
C KOTOPOro Homep 1 0CHOBHOE coaepxaHune M3MEHEHUN
BBOAUTCS M3MEHEeHNa U/vnn AoMNoNHEHUs pykosogutenb OIMOr
nHUymnaTop
M3MeHeHne unm
M3MeHeHus

npeacegatens MKH
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Npunoxenne 10
U3MEHEHUA U QONONHEHUA
k paGoyei nporpamme ancumnnunsl 51.0.08 ®uaunka
8 cocrase OMNOM 21.03.02 3emneycTPORCTEO W KARACTPLI

BeaoMOCTe HIMEHEHHA

m Bua obHosnennit Copepxanne nameHenwit, snocumsix 8 ONON °:°°‘°':::°
AxTyanusayus cnucka nuteparypel (Mpunoxewwne 1) ExerogHoe
obHoBnexue
AKTyanusaywa npoeccMorancHbix 6as ganHeix # ExerogHoe
WHDOPMALMOHKO-CNPaBoNHEIX cucTem (Mpunoxenns 2, 5)  |oBHosnexne
WNameneHue n. 7.2 UHDOPMAUUCHHBIE TEXHONOTUM, DOPMUPOBaHWE
MCNONb3yeMbIe NPK OCYLWEeCTBNeHuM 0Bpa3oBaTensHOro coaepxarTensHon
NPOYECCa N0 ANCUNNNKHE. 4acTH NPOrpaMmb!
N.7.2 WINOXNTL B CNeaylowen peaakumn: C NPUMEHeHUeM
MNpumenenne cpeacrs MKT B npouecce peanusauumn yndposbix
ANCUANNAHDI MHCTPYMEHTOS
- WCnoNL3oBaxue nHTepHeT-Gpay3epos ANR NPOCMOTPA,
NOMCKa, PUNLTPELNA, OPTaHU3ELMK, XPEHEHNR, HIBNENEHNR
¥ @HANWU3a 4aHHbIX, MHEOPMALMK U UWDPOBOIO KOHTEHTE,
WCNONb30BanHne oBNauHbIX CEPBNCOB ANR NPOCMOTPE,
NOKUCKE, (PUNBTPAUMK, OPraHr3aUNN, XDAHEHURA, HIBNEYEHNS
W 3HANWU3a A3HHBIX, HDOPMAUMK U UMDPOBOrO KOHTEHTa
(Google anck u T 4 );
1 Oomgna -~ MCnonb3osaHneoducHbixnpunoxexnit Microsoft Office

yueBHBIA roa (MS Excel, MS Word, MS Power Point ugp.) » Open Office;
~ NOArOTOBKE OTYETOS B UMPPOBOM UNK BymaxHom
opmare, B TOM YMCNe NOAroToBKa npeaexTauui (MS
Word, MS PowerPoint);
~ Wcnonbaceanue digital-uHCTPYMEHTOR NO (POPMUPOBAHIIO
ANeXTPOHHOro oBpaloearensHoro kowTexta 8 INOC
ynusepcurera (hitps.//do.omgau.ru/ ), nposepke SHanui,
obuweHus, cosMecTHOR (komarnaHol) paboTel u
CaMONOArOTOBKM CTYAGHTOB, COXPAHEHNIO LNGPOBsIX
CNeaos pesynsTaros oSyueHus u np.
NHDOPMaUMOHHBIE TEXHONOTUM, NCNONBLIYEeMBIe NPK
ocyuecTanenny 06pa3sosaTensHoro Npouecca no
AUCUMNNNHE ¥ cBeaeHNA 08 MHMOPMELNOHHO-
TEXHONOIMYECKON 1 KOMNbIOTEPHOK Base, Heobxogumon ans
NPENOAABAHNA N MIYHEHUR ANCUMNNMHDI, NPEACTaBNeHS! B
MNpunoxennu 5. [lanxoe npunoxenwe 8 oBR3aTensHoM
NOPRAKE SKTYANMIUPYETCA HA HAYaNOo Kaxaoro ywebuoro
i roqa

Beaywwi npenogasarens /‘%’ / N.N. Cnosyosa/

Pafiouan nporpamma nepecwmoTpena, obcywaeHa W 0R00peHa Wa 3Acenanun xadeaphl «ryMaHATAPHBIX.
MO ¥ DyHASMENTANBHLIX AUCUnNNMKe, npoTokon Ne 7 oT «17» mapra 2022 r.

anc

/EB C

3as xadeapon :«ymumpuux. COUMANbHO IKOMOMUHBCKINX " DyHABMEHTANbHBIX
Opnobpena meroguiecxum copetom Tapekoro unuana OMB0Y BO Omcxwit FAY, nporokon Ne SA ot «29n
anpens 2022 r

n

4] Tens anv coseva
Tapexoro dwnuana OTBOY BO Omcxuih FAY g»fg’/ /E B. Oamwa/
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Mpunoxenwe 10
U3MEHEHUA U JONONHEHMA
x paboyeit nporpamme aucumnnunbl 51.0.08 Ouaunka
8 cocrase OMOM 21.03.02 3emneycTPOACTBO M KagacTpsbi

BeaomocTs namexeHnin
n'rn Bup obHoanexnit Copepxanue namexexuni, sHocumbix 8 ONOM m:'
AXTyanusaums cnucka nureparypsl (Mpunoxexne 1) ExerogHoe
obHosnenne
AXTYann3auua NpoeccuoHanbHbix 6a3 QaHHbIx W ExerogHoe

OBnosnenne Ha |WHPOPMaUMOHHO-CNpaBoYHbIX cucTem (Mpunoxerns 2, 5)  |oBHosnexne
1 2023/2024
yuebHuiit rog

Beaywwit npenogasartens E&O;/ il /MN.N. Cnosuosa/

maawmwm.muumumw-mm.
W hyHaaMenTansHLIX Aucumnnude, npotokon Ne 8 or «05» anpenn 2023 1.

3as. ufp« ary ap 10 jecx W ywaam anct
st ; /EB. Coxonosa/

OnoBpena metoauueckum coserom Tapckoro dunmana ®TBOY BO Omcxwit FAY, npotokon Ne 7 ot «11»
anpens 2023 r.

MpeacenaTens METOANECKOrO COBETa

Tapckoro dmnuana OFBOY BO Omckuit FAY d M /E B. I0anna/
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Mpunoxexnue 10
WU3MEHEHUA U AONONHEHUA
K pabouen nporpamme auncumnnuibl 51.0.08 ®usuka
B coctaBe OINMOM 21.03.02 3emneycTPOWCTBO U KaaacTpbl

BeaomocTb U3MeHeHUn

Ne Z 2 O6ocHoBaHue
i Bua o6Hosnexui CopepxaHve nameHexuit, BHocumbix 8 OMOTM SMEHGHI
AKTyanusauus cnucka nutepatypsbl (Mpunoxerue 1) ExeroaHoe
obHoBneHune
AKTyanusaums npogeccuoHanbHbix 6a3 AaHHbIX ExeroaHoe
(MpunoxeHus 2) obHoBneHne

O6HOBAEHMe Ha |AKTYann3auns undpoBbIX TEXHOMOIUIA, NCNONb3YeMbIX Npu MeTtoaunueckue

1 2024/2025 ocyLecTBneHunu obpasosaTtenbHoro npouecca (MpunoxexHne |pekomeHaauuu no
y4ebHbIN rog 5) oBHoBNEHuo
coaepxanus
obpasoBaTenbHbIX
nporpamm B 3noxy
Lundposoii
TpaHchopmauuu,
yTBEPXAEHbI
npuKasom pekropa
Ne 1061-oT
26.09.2023 r.

Al
v
Beaywwin npenoaasatens {M “ / N.N. Cnosuosa/

Pabouas nporpamma nepecmoTpeHa,’ obcyxaeHa u opobpeHa Ha 3acepaHun  kadeapsbl
«ryMaHuTapHbIX, COUManNbHO 3KOHOMUYECKUX U (DyHAAMEHTanbHbIX AUCUMNNMHY, npoTokon Ne 7 oT «12»
mapta 2024 r.

3aB. kapeapoit «rymaHuTapHblX, COLManbHO 3KOHOMUYECKUX U (PYHAGMEHTANbHbLIX AUCLMUNIUHY

7 >
((“I/F& /E.B. Cokonosa/

Opnobpera meToauyeckum coseTom Tapckoro counuana ®reQyY BO Omckuin FAY, npotokon Ne 7 ot
«21» mapta 2024 r.

MNpeacepatens METOAMYECKOrO COBETA

Tapckoro unuana ®rEOY BO Omckuit FAY & ﬁgy/—/ /E.B. I0anHa/
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NPUNOXEHUE 10

U3MEHEHWA U OOMNONHEHUA
K paboyei nporpamme gucumnnuibl 51.0.08 Ousuka

B coctase OMNOMM 21.03.02 3emMneycTpoOWCTBO U KagacTpbl s
BegomocTb usmeHeHuu
Ne s , ObocHosaHnue
o Bug obHosnexui Copepxatrne usmeHeHun, BHoCUMbIX 8 OO bE e
1 ObHoBsnenve Ha |AkTyanusauusa cnucka nutepatypsi (MpunoxeHue 1) ExerogHoe
25/26 y4ebHbin roa BT TN e N ____|oBHoBneHwue

Bepywuin npenogasaTens M /.M. Cnosuosal

72
Pabouas nporpamma nepecmotpeHra, obeyxaeHa 1 ogobpera Ha 3aceaaqun kadeaps!, npoTokon Ne7
oT «19» 03.2025 .

[oueHT kacpeapbl arpOHOMUN U arponHKEHEPUH W /M.A. BeryHos/

ORobpeHa meToauyeckum cosetom Tapckoro dunvana ®reE0Y BO Omckuin FAY, npotokon Ne7 ot
«08» 04.2025r

lNpeacepatens MeToANYECKOro coseTa %J
Tapckoro counuana ®re0y BO Omckun FAY O?% /E.B. OanHa/

97



