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1. OCHOBAHUSA ANA BBEAEHUA YYEBHOW OUCLUUMNNUHBI, EE CTATYC

1.1. OcHOBaHuA ANA BBeAEHUS QUCLUNIIMHBbI B y4eOHbIN nnaH:

- depeparnbHbIn

rocyaapCTBEHHbI ObBpasoBaTenbHbI  CTaHOApT Bbiclero obpas3oBaHusa —

bakanaBpuaT no HanpasneHuto nogrotoBkn 27.03.01 CraHgapTu3auus M MeTponorusi, YyTBEpPXAEHHbIN

npuka3om MuHncTepcTBa Haykum 1 BbiclLero obpasoBaHua ot 7 asrycta 2020 r. Ne 901;

HanpasneHuto 27.03.01 CraHgapTusauua v MeTpororus,

- OCHOBHas npodeccuroHansHas obpasoBaTenbHas nporpaMma MOAroTOBKM Gakanaepa, Mo

perynupoesaHune n ctaHgapTu3auma B nuwieBom NPOMbILUITEHHOCTHU.

M3IMEeHEHNA W [JOoNnoJiHeHuA,

1.2. CtaTtyc AMCLUMNIIUHbI B Y4€OHOM nnaHe:
- OTHOCUTCS K 0bsA3aTenbHOM YacTu 6noka 1 «Oducunnnuusl» OMOIT.
- ABNSieTCA QMCUMMITMHON 065a3aTenbHON ANs N3y4eHust.

HanpaBneHHocTb (Npodunb) TexHuveckoe

1.3. B pabouyio nporpamMmy AMCLUMNAWHBLI B YCTAHOBIEHHOM Mopsiake MoryT 6blTb BHECEHbI
OCyLLeCTBMSEMblE B pamKax MfaHoOBOro €eXEerogHoro W CuTyaTUBHOIo
COBEepLUEHCTBOBaHMS, KOTOpble OTpaxatoTcs B N. 9 paboyen nporpaMmmbl.

2. UENEBAA HAMPABJIEHHOCTb U NIMAHUPYEMbIE PE3YJIbTATbl OBYYEHUA NO ANCLUUNITUHE.
JIOTMYECKUE U COAEPXATEJNIbHO-METOOUYECKUE B3AUMOCBA3U ANCLUUNIINHDbI
C APyrmMmm aucumniimHAMU U NPAKTUKAMMN B COCTABE Oron

pelweHuto

2.1
3agay

AeATeNIbHOCTU

cnepnyoLLero

TMna:

I'Ipouecc n3ydeHna gucumninuHbl B UeNlOM HanpaBflieH Ha noaroToBKYy o6yqarou.|,eroc;| K

npodeccroHarbHoi NpOV3BOACTBEHHO-

TEXHOIMOrMYECKON, MpeayCcMOTPEHHbIX deaepanbHbiM FOCYAapCTBEHHbIM 0BpasoBaTefibHbIM CTaHAAPTOM
BbicLLero obpasoBaHua (PrOC BO) no HanpaBneHuto nogrotoBku, a Takke OOl BO yHuBepcuteTa, B
pamkax KOTopol npenodaércs gaHHasi oucumnivHa.

LUens gucuunnuHbl: hOpMMPOBaHUE TEOPETUHMECKUX 3HAHWNA, MPAKTUYECKMX YMEHWA U HaBbIKOB B
obnactn uankm, HeobxoaMMbIX 4151 IPOGECCMOHANBLHON AEATENBHOCTH.

2.2 MepeyeHb KomneTeHUuM opmupyemMbix B pe3ynbTaTe OCBOEHUS Yy4yeOHoWM
OAUCLUNIUHBI:
B pesynbrate 0CBOEHMS OMCUMMMMHBLI  OByyawwmncs [omkeH obnagate  cnegylwumm
KOMNeTEeHUNAMU:
KomneTeHumn, Koo un KOMMNOHEHTbI KOMMNETEHLUUIA,
B (hOPMUPOBAHNU KOTOPBIX HavMeHoBaHue dhopMupyemMble B pamkax aHHOW OUCUMUMITUHBI
3ae/icTBOBaHa AMCLMMIIMHA WHOMKaTopa (kak 0XXMaaeMblin pe3ynbTaT ee 0OCBOEHUS)
LOCTUXKEHUIA ymMeTb genarb BnageTb HaBblkamu
koA HanmeHoBaHue 3HaTb M NOHMMAaTb _
KOMNeTeHunn (nencreoBaThb) (MmMeTb HaBbIkK)
1 2 3 4
O6wenpodeccnoHanbHbIe KOMNETEHLUN
CnocobeH OrnK-1.2 OCHOBHbIE BblAENSTH NPUMEHEHNS1 3HaHWN
OrK-1 aHanmanpoBaTb Mcnonbayet dumandeckne dumsmnyeckoe duraunkn gns
3agaun dumanyeckme SIBMEHUSI, BENUYUNHBI, | COAEpXaHue B peLueHusi
npodeccroHarnbHom 3aKOHbI U 3aKOHbI 1 TEopUK NpVKNagHbIx npodgeccroHarnbHbIX
AeATenbHOCTU Ha NPUHUMNbI B dun3ukM; Ha3HavyeHre | 3agavax; 3agay; npaBuUnbHON
OCHOBE MOJIOXEHWI, cBoen Y NPUHLMMBI paboTatb C akcnnyatauum
3aKOHOB M METOAOB B | NpOodeCcCrMoHanb | AeCTBMSA BaXHeENWNX | npubopamu n OCHOBHBIX Npubopos
obnactu HOM PU3nYecKnx o6opynoBaHnem n obopynoBaHus
€CTECTBEHHbIX HayK U | OeATEeNbHOCTU np1bopoB. pu3nyeckon dumaunyeckon
MaTeMaTUKN. naboparopuu. naGopatopuu.




2.3. OnucaHue nokasaTernen, KpUTEPUEB U LKA OLeHUBaHUA M 3TanoB ()OPMUPOBAHUA KOMMNETEHLMIA B paMKax AUCLMUMIUHbI

YpOoBHU CHOPMUPOBAHHOCTM KOMMNETEHLMIN
KOMNeTeHUuMs He o . .
MWUHMManbHbIN cpeaHuii BbICOKUI
cdopmmpoBaHa
OueHKM chOpPMUPOBAHHOCTN KOMMNETEHLUI
2 3 4 5
OueHka OueHka OueHKka «Xopowo» OueHka «omnu4yHoO»
«HeydoeiemeopumernbHo» «ydoeremeopumesibHO»
XapakTepuctmka ccpopMUPOBAHHOCT KOMMNETEHLIMM DopMmbI 1
Whpekc u Ko MNokasatens KomneTeHuus B nomnHom CdhopMmpoBaHHOCTb CdhopMmpoBaHHOCTb CdhopmrpoBaHHOCTb cpencTea
HasBaHue nHaMkaTopa | VHAMKATOPbI | OLEHMBAHWA — 3HAHWA, | Mepe He chopMMPOBaHa. KOMMeTeHLMM KOMMeTeHLWW B LienoMm KOMMeTeHLMW NOSTHOCTbIO KOHTPORS
KkomneTeHLuy | AOCTVRKEHMI | KOMNETeHLMN YMEHUA, HaBbIKN VmetoLLmxcst 3HaHMIM, COOTBETCTBYET COOTBETCTBYET COOTBETCTBYET chopMMpoBaHHs
koMneTeHunn (Bnapenms) YMEHUI 1 HaBbIKOB MUHUMAnbHbBIM TpeGoBaHusaM. TpeGoBaHusaM. KOMMETEHLMIA
HegoCTaToOvHO Ans TpeboBaHusM. Nmetowmxcsa 3HaHun, Mmetowmxcsa 3HaHuR,
peLleHnst NPaKTUYEeCcKNxX Mmetowmxcs 3HaHuin, YMEHWI, HaBbIKOB U YMEHWI, HaBbIKOB U
(npodheccrnoHanbHbIX) YMEHWIN, HaBbIKOB B LIEMOM MOTMBaLMN B LIENIOM MOTMBALIMW B MOMHOMN
3agav [OCTaTO4HO ANS PELleHns | [OCTaTOYHO ANs peLueHns Mepe A0CTaTo4HO ANA
NpaKTNYeCcKnX CTaHAAPTHbIX PELUEHNS CITOXHbIX
(npodpeccrnoHanbHbIX) NPaKTU4EeCKNX NPaKTUYECKNX
3agad (npodheccunoHanbHbIx) (npodbeccuoHanbHbIX)
3agav 3agav
Kputepum oueHnBaHus
MonHoTta 3HaTb: OCHOBHblE He 3HaeT ocHOBHbIE MoBepxHocTHO CBoboaHo opueHTupyeTca | B coBeplueHCTBe 3HaeT:
3HaHWUN dusnyeckve SBrneHus, dur3nyeckre SBrneHus, OpWEHTUpPYeTCH B: B: OCHOBHbIX (OU3NYECKNX OCHOBHbIE hunsnyeckne
BeSIMYMNHBI, 3aKOHbI 1 BESIMYMHBI, 3aKOHbI U OCHOBHbIX OV3N4ECKNX ABNEHNSX, BENUYMHAX, ABNEHNS, BEMUYMHbI,
Teopun PU3NKK; Teopun pusuku; ABMNEHNSIX, BENU4MHax, 3aKOHax W Teopusix 3aKOHbI 1 Teopum
HasHa4eHve 1 Ha3Ha4eHue 1 NPUHLUMMbI 3aKOHax 1 Teopusx DU3NKN; HA3HAYEHUN U DU3NKN; Ha3HavYeHne 1
NPUHUMMBI AeACTBUA AeViCTBUA BaXKHENLNX h13NKN; HA3HAYEHUN 1 npyHUMNax 4encTemns NPYHLUMNBI AeiCTBUA
BaXXHenWwunx pusmyeckux | cusmyeckux npnbopos. npuHUMNax aencTems BaXHENLWNX PU3NYECKNX BaXXHEMLINX PU3NYECKUX
npnbopos. BaXKHENLIMX PU3N4eckux npnbopos. npubopos.
npubopos.
Hanunuve YMeTb: BbIAENsATh He ymeeT Bbigensite HeyBepeHHo BblaenseT YMeeT BbIAeNsTb YBepeHHo ymeeT TecroBbie
YMEHUM dusmyeckoe dusmyeckoe cogepxaHve | cusnyeckoe cogepxaHue usnyeckoe copgepxaHne BblAensATb usmnyeckoe sanaHus
cofepxaHuve B B NpVKNagHbIX 3agadvax; B NPUKNagHbIX 3agadax; B NPUKNagHbIX 3agadax; cofepxaHve B BMpTyaanéﬂ
npuKnagHelX 3agayax; paboTtaTb c npubopamu n paboTaeT ¢ npubopamu n paboTaTb ¢ Nnpubopamu n npuvKnagHelX 3agayax; naboparopHas
OnK-1 OrnK -1.2 paboTaTtb ¢ npubopamu oGopynosarjmeM oGopynosatmeM oGopy,qoaarjmeM paboTaTtb ¢ npubopamu paGora
’ 1 obopyaoBaHuem cbnanyeckon chmanyeckon duranyeckon 1 obopyaoBaHuem MH,D,MBM,ElyaJ';bHoe
dusnyeckomn naboparopuu. naboparopuu. nabopatopum. dusnyeckomn 3a71aHME BOMPOCH!
naboparopuu. naboparopuu. K KONNIOKBUYMY
Hanunuve Bnagetb HaBbIKamu: He Bnageet HaBbIKamu: Cnabo Bnageet Bnageet HaBblkamy: YBepeHHo BnageeT 3K38MeHaLI,VI0H—Y
HaBbIKOB NPUMEHEHNS 3HaHWUN NPUMEHEHNS 3HaHWUN HaBbIKaMu: NpUMeHeHus NpUMEHEHNs1 3HaHWUI HaBbIKaMu: NPUMeHeHNs HbIE BOMPOCHI.
(Bnagexve DU3NKN AN peLleHns DU3NKN AN peLLeHns 3HaHWUN PU3NKN A4S DU3NKN 4NA peLleHns 3HaHWN PU3NKN Ans
OMbITOM) npodeccroHanbHbIX npodpeccroHanbHbIX peLleHus npodeccroHanbHbIX peLueHus
3afay; NpaBurbHON 3ajay; npaBuUbHON npodeccroHanbHbIX 3ajay; npaBurbHON npodeccroHanbHbIX
aKcnnyaTaumm aKcnyaraumm 3ajay; npaBuUIbHON aKcnnyaTaumm 3ajay; npaBuUrbHON
OCHOBHbIX Mp1MBopoB 1 OCHOBHbIX NpMBOpPOB 1 aKkcnnyataumm OCHOBHbIX MPMBOPOB 1 akcnnyataumm
obopynoBaHus obopyaoBaHus OCHOBHbIX NMPUBOPOB 1 obopyaoBaHus OCHOBHbIX NMPUBOpPOB 1
dusmyeckomn dusmyeckomn obopynoBaHus usnyeckomn obopynoBaHus
nabopartopuu. nabopatopuu. dusmyeckomn nabopatopum. dusnyeckomn
naboparopuu. naboparopuu.




2.4. Ilornyeckue n cogepxaTtesfibHble B3aMMOCBA3M AUCLUNIUHBbI C
ApYyrMmMu aucuunivHamMm v npaktukamm B coctase OOl

JvicumnnuHel, NpakTUKW®, HA KOTOPbIE ONUPaeTCst coaepXKaHue NHaeke un
N VHOekc n HanveHoBaHne
OaHHOW OUCUMNINHBI HaMMeHoBaHune
= OUCLMNAWH, NPAKTUK, C
MepeyeHb TpeboBaHW, OUCLMNANH, NPaKTUK,
ChOpMUPOBAHHBIX B XO4€E U3YYeHUs ANSA KOTOpbIX KOTOpEIMY AaHHas
UHpekc un . | AucumnnMHa ocBavBaeTcs
npeaLlecTBYOLLNX copepxaHvie gaHHon
HavMeHoBaHue napannensHo B Xoae
(B MOL4anNbLHOCTM «3HaTb M NOHMMAaTbY, OUCLMNANHBI
o 0OHOro cemecTpa
«yMEeTb AenaTb», «BNageTb HaBblKamMu») BbICTYrnaeT OCHOBOW
Kypc cpenHewn 3HaTb: OCHOBHbIE 3aKOHbI U MOHATUSA B51.0.11 ®dusnyeckne | 61.0.07 Boicwwas
ob6uweobpasoBaTte | hM3UKK; OCHOBHbIE pacyeTHble (OPMYIbI. OCHOBbI M3MEPEHWUN MaTemMaTuka
JIbHOW LLKOMbI MO YMeTb: Npon3BoanTb BbIYMUCIIEHNS U B1.0.08
avcumnnvHam pacyeTbl C UCNOSIb30BaHNEM OCHOBHbIX WHpopmaLmoHHble
«dusmkar, 3aKOHOB (PU3MKKN; MOOENNPOBaTb TexHomnornm
«Anrebpa», husnyeckme SBNEHNs n CUTyaLNOHHbIE B51.0.10 Xvmusa
«eomeTpusy». 3aauv; NPUMEHATb MaTemMaTu4eckni B51.0.16 OcHoBebl
annapat Ang peleHus ouandecknx 3agau. NPOEKTHOro ynpasneHnsi
BnageTtb HaBblkaMu: peLleHus 3agad no B51.0.20 VHxeHepHas n
n31Ke; NOCTPOEHMSA PUCYHKOB, rpadhuKoB, KOMMNbloTEpHas rpacuka
AvarpamMmm; YTEHUS OCHOBHON 1
[OMNOMHUTENBHOWN NUTEpaTypbl N0 U3MKeE.

* - ANSl HEKOTOPbIX AUCLMNNMH NepBoro roga obyveHnsi LenecoobpasHo yka3aTb Ha B3aMMOCBS3b C MpeaLlecTBYIoLLel NOArOTOBKOW
obyvaloLmMxcs B CTapLUEn LUKone

2.5. ®opMbl METOAMYECKNX B3aUMOCBA3EN AUCLIMMIIMHBI C APYrMMU AUCLMITIIMHAMMU U
npakTukammu B coctase OIMOI

B pamkax metogmdeckon paboTbl NpUMeEHSATCA criegyrowme hopMbl METOANYECKNX B3aUMOCBS3EN:

— YYéT cogepXaHus npelwecTByoWMX OUCUUMNAMH Npu opmupoBaHum paboden nporpammbl
nocnenyoLwen oUCUnnImHbI,

— cornacoBaHve pabouew nporpaMMbl NPeALLIEeCTBYIOLWEN AMCUMMIMHBI BeAyLLMM npenogasarenem
nocrneayoLen GUCUMNIVHBI;

— CcOBMecTHoe obcyxaeHve BedylLMMW npenogaBaTensamu MpedlecTBylOWen W nocreayroLlen
AVCUMNIUH pe3ynbTaToB BXOAHOro TECTMPOBaHUA Mo nocrneayowen ANCUnnInHe;

— yyacTue BeayLlero npenogasaTens nocrneaylowen AMCUMnnnHbl B npouegype npuéma sadeta c
OLIEHKOMN N 3K3aMeHa No npeablayLen.

2.6. CoumanbHo-BOCNUTaTENbHbIA KOMNOHEHT QUCLUINIINHDI

B ycnoBusax co3gaHHOW BY3OM COLIMOKYNbTYPHOW Cpefbl B pesynbTaTe U3ydYeHusi OUCLMMAMHGIL
(HOpPMUPYIOTCA MUPOBO33PEHME U LIEHHOCTHblIE OpMEHTauunM oBy4aloLIMXCs; MHTEMNMEeKTyanbHble YMeHus,
Hay4yHOE MbILIMEHNE; CMOCOBHOCTL UCNOMBb30BaTh MOMYyYEHHbIE paHee 3HaHWUsl, YMEHUS, HABbIKW, pa3BuTue
TBOPYECKMX Havarn.

BocnuTtatenbHble 3agayn peanusyloTcs B npouecce o6LleHus npenogasaTtensi ¢ obyyawmumncs, B
NCMNONb30BaHWM aKTUBHBIX METOAOB 00y4eHusi, NobyxaaloLwmx obyyaoLwmxcst NposiBUTL cebs B COBMECTHOW
OEeATENbHOCTU, MPUHATL OLEeHOYHOe pelleHve. KonnekTuBHble Buabl OEATENbHOCTU  CMocoGCTBYOT
NprMobpeTeHNo HaBLIKOB PaboTbl B KOSMMEKTUBE, YMEHUs1 ynpaerneHust Konnektueom. CamocTosiTernbHas
pabota crnocobcTByeT BblpaboTke y obydarowmxcs CnocobHOCTM MPUHUMATL pPEeLleHne U HaBbIKOB
CaMOKOHTPONS.

Yepes cBsasb ¢ HUPC, ocywectBnsiemo Bo BHey4yebHOe Bpemsi, coumnanbHO-BOCMUTATESbHbIN
KOMMNOHEHT OPMEHTMPOBAH Ha:

1) apanTauuo u BCTpavBaHMe oOOyyawwmxcs B OOWeCTBeHHyl Xu3Hb BY3a, ykpenneHue
MEXITMYHOCTHbIX CBSI3EN N YBEPEHHOCTW B NPaBUbHOCTW BbIGpaHHOM npodeccuy;

2) npoBedeHWEe CUCTEMATUYECKOM W  LieneHarnpaBneHHoW nNpodopueHTaUMOHHOW paboThl,
dopMMpOBaHNE TBOPHYECKOIO, CO3HATENBHOrO OTHOLLEHUS K TPyAY;

3) dopmmpoBaHme 0BLLEKYNBTYPHBIX KOMMNETEHLUWUIA, YKPENSIEHNE JNINYHBIX U TPYNMOBbLIX LIEHHOCTEWN,
06LLEeCTBEHHbIX LLEHHOCTEW, LIEHHOCTW HENpPepLIBHOrO 0Opa3oBaHus;

4) rpaxxgaHCKo-NpaBoOBOE BOCMUTAHME JINYHOCTY;

5) naTpuoTuuyeckoe BocnuTaHWe oOyvalwmuxcs, ¢opMMpoBaHWe Moaenu npodeccMoHanbHOM
9TUKM, KYNbTYpbl 3KOHOMUYECKOTO MbILLUMEHNS, AEMOBOrO OBLLEHMS.

O6beguHeHne anemMeHTOB 0Opa3oBaTENbHOW M BOCMUTATENbHOW COCTaBMAKOLWEN AUCLUNINHDI
cnocobcTByeT hopMUpPOBaHMIO OBLLEKYNBTYPHBIX KOMMETEHLMIA BbIMYCKHMKOB, KOMMETEHLMIN COLManbHOro
B3aMMOENCTBUS,, CAaMOOPraHn3aLmmn n camoynpaBneHnsi, CUICTEMHO-AEeATENbHOCTHOIO Xapakrepa, co3gaeT
ycrnoBusi, Heo6xoauMble Ansi BCECTOPOHHErO Pa3BUTUS NINYHOCTW.




3. CTPYKTYPA U TPYAOEMKOCTb YYEBEHOU AUCLUMNUHBI

OucumnnuHa nayyvaetcda B 1 n 2 cemectpax 1 kypca.

MpopomkutensHocTb 1 cemecTpa 14 5/6 Heagenb, 2 cemecTtpa 20 5/6 Hepenb.

Bug yyebHow paboTbl

TpyooemKocTb, 4ac

ceMmecTp, Kypc*

OYHasa ¢opma 3a04Haga popma
Ne cem.1 Ne cem.2 | Ne kypca 1 | Ne kypca 2
1. AyanTopHble 3aHATUA, BCEro 56 56 16 -
- NeKumn 22 22 4 -
- MpaKTUYeCcKMe 3aHATUS (BKIN0Yas CEMMUHAPbI) 8 8 8 -
- nabopaTopHble paboThl 26 26 4 -
2. BHeayanTopHas akageMuyeckas paborta 88 52 263 -
2.1. ®ukcmpoBaHHble BUAbl BHeayAUTOPHbLIX CAMOCTOATENbHbLIX
paboT:
BeinonHeHne 1 coava/almrta MHAMBUAYyansHoOro/rpynnoBoro
3ajaHusa B BUOe**
- BUpTyanbHasa nabopatopHas paboTta 10 10 -
- UHOuBMAyanbHoe 3agaHue - - 20
2.2. CamocTosiTenbHoe u3y4eHue TeM/BONpocoB NporpamMmmbl 12 - 183 -
2.3. CamonofaroToBkKa K aygUTOPHbIM 3aHATUAM 35 22 12 -
2.4 CamonoparoToBKa K y4acTUIO U y4acTue B KOHTPOIbHO-
OLEHOYHBIX MepONpPUATUAX, NPOBOANMBIX B PAMKaX TEKyLLero 31 20 48 i
KOHTPONSA OCBOEHWS AUCLMNIVHBI (38 UCK/THYEHUEM YyYMEHHbIX 8
nn. 2.1-2.2):
3. MonyyeHue 3a4éTa C OLEHKOMN + - - -
4. MoaroToBKa U caavya 3K3aMeHa o MToram ocBOEHUs1 ) 36 i
AUCLMNIIUHBI
Yacbl 144 144 288 -
OBLLUASA TpyAoeMKOCTb AUCLUNIIUHDI: 3aueTHLIE SAVANLE! 2 2 ) -
lNMpumeyaHue:
* — cemMecmp — ANsi O4HON N O4YHO-3a04HOWN POPMbI OOYYEHUS, KypC — ANsi 3a04HOM (hOpMbl 00y4YeHws;
** _ KP/KTI, pedbepatalacce/npe3eHTaumm, KOHTPOIbHOM paboTbl (ANns obyyatowmxcst 3a04HON hopMbl 06y4eHUs1), pac4eTHO-
rpacbmquKon (paCHeTHO-aHaJ‘IMTML{eCKOVI) paGOTbI nap.;
4. COOEPXAHUE U CTPYKTYPA ANCLUMJIUHDbI
4.1. YKpynHeHHas cofepxaTefibHasA CTPYKTypa AUCLUMNIIUHBI U
obuas cxema ee peanusauum B y4ebHOM npouecce
TpyooemKkocTb pasgerna u ee
pacnpegeneHue no Bugam y4yebHom s 9
paboThbl, Yac. B o g_ s
AyauTtopHas paboTa BAPC g 3 'S =0 &
3aHATUS §|'c%§§ 528
Homep n HanmeHoBaHue ) < % ed > 2z
pasfena QUCLMMANHBL. = oo 2 g g E g g E Io
YKpynHeHHble TeMbl pa3gena g‘. ) g X S z ° T3 2 U>:~ 2 E g §_ ,%
8| & |5 |2¢ 5| & |85/858°|s55
= E X Q Q. Z38SsS
g8l 8 g = 28%¢
g o 8 e =
2 3 4 5 6 7 8 9 10
OuHasa popma o6Gy4eHus
1 cemecTp
QDusu4ecKue 0CHO8bI MEXaHUKU
1 | 1.1. KuHematuka 61 20 6 2 12 | 41 4 OrK-1
1.2. QvHamuka c|S§ s
MonekynsipHasi puduka u mepmoOuHaMuKka >
2 | 2.1. MoneKynspHo-kMHeTn4yeckas Teopusi 32 12 6 2 4 20 3 Q0 OrK-1
2.2 TepMogMHaMuKa 22
Anekmpuyecmso u MazHemu3m g §
3 |31 Snekrpocrarka _ 51 | 24 10| 4 |10| 27 | 3| © OnK-1
3.2. [OCTOSAHHbIV 3NEKTPUYECKUA TOK
3.3. MarHuTHOe none
Wtoro 3a 1 cemectp: | 144 | 56 | 22 8 26 | 88 10
lMpomexyToyHas aTTectauus - x X x x X X 3ayeT ¢ oueHkow




2 cemecTp
KonebaHusi u 8011HbI
4 | 4.1. MexaHudeckve konebaHus 1 BomHbI 35 16 6 2 8 19 3 OrlK-1
4.2. OnekTpomMarHnTHele konebaHmns 1 BomHbI o s
Onmuka % >
5 5.1. NeomeTpu4eckas ontuka 57 32 | 12 4 16 | 25 4 2 % onKk-1
5.2. BonHosas ontuka 2c
5.3. KeaHToBas onTuka 58
OnemeHmb! hu3uKu amoma U amoMHoz0 si0pa 2
6 | 6.1. SnemeHTbl Pn3nKM aToma 16 8 4 2 2 8 3 OrlK-1
6.2. QnemeHTbl U3MKM aTOMHOrO saapa
WT1oro 3a 2 cemecTp: | 108 56 | 22 8 26 | 52 10
[MpomexyToyHas attectaums | 36 x X x x X X Ok3ameH
Wtoro no gncuunnunre: | 288 | 112 | 44 16 | 52| 140 | 20
3aoyHas ¢popma obyyeHus
Qusu4ecKue 0CHO8bl MeXaHUKU
1 [ 1.1. KuHemaTtuka 48 4 2 - 2 44 4 OrlK-1
1.2. QnHamuka
MonekynsipHas ¢huzuka u mepmMoOUHaMuKa
2 | 2.1. MonekynspHo-KMHeTM4eckas Teopus 46 2 - 2 - 44 4 OrK-1
2.2.TepmogmHamMumka
Anekmpuyecmeo u MazHemu3m
3 3.1. 3neKTp00TajMKa _ 46 2 . . > 44 4 o OnK-1
3.2. [1OCTOSIHHbIN 3NEKTPUHECKUIN TOK z
3.3. MaruuTHoe none 2
KonebaHus u 801HbI =3
4 | 4.1. MexaHu4deckne konebaHus 1 BomHbI 42 - - - - 42 4 g OrK-1
4.2. OnekTpomMarHnTHele konebaHuns 1 BoMHbI =
Onmuka
5 5.1. NeomeTpu4eckast ontuka 59 8 5 5 4 51 4 onKk-1
5.2. BonHoBas onTtuka
5.3. KBaHTOBas onTuka
BnemeHmb! hu3uKu amoma U amoMHoz0 si0pa
6 | 6.1. OnemeHTbl (hn3nkn atoma 38 - - - - 38 - OrK-1
6.2. QnemeHTbl U3NKM aTOMHOrO sapa
lMpomexyToyHas aTtTecTauus 9 x X x x X X Ok3ameH
WToro no gucumnnuue: | 288 16 4 8 263 | 20
4.2. JIleKUMOHHbIN KypC.
MpuMepHbIN TeMaTUYeCKUN NNaH YTeHUs NeKUUMn no pasgenam GUCLUNIIVHDI
No TpynoemKkocTb no
paspeny, 4ac. MpuMeHseMble
@ < VMHTEPAKTUBHbIE
[ s Tema nekummn. OCHOBHbIE BOMPOCHI TEMbI
o |3 OYHas 3a04Has dopmbl
g o dopma dopma 0o6y4eHus
1 2 3 4 5 6
1 cemecTp
Tema: KuHemaTuka
1. KuHemaTunyeckme xapakTepucTukm Ans NoCTynaTenbHOro 1 Mekums-
1 BpaLlaTenbHOro ABMXXEHUSA 2
BM3yanusauus
2. HopmarnbHoe, TaHreHumansHoe 1 NoiHoe YCKOPEeHUs
3. PaBHOMEpHOE 1 paBHONEPEMEHHOE ABUMXEHUS
Tema: dnHamuka
1. 3akoHbl HbloToHa. Macca, umnynsc, cuna
1 ~ JNekuuns-
2 | 2. MomeHT nHepummn. Teopema LltenHepa 2
BM3yanusauus
3. MomeHT nmnynbca. MomeHT cunbl. OCHOBHOE ypaBHeHWe 2
OVNHaMVKN BpaLLaTeNbHOrO ABMKEHUS
3aKoHbl COXpPaHEHUS] B MEXaHWKE
3 1. Pabota. MowHocTb. QHeprusi 2 JNekuuns-
2. 3aKOH COXpaHEHMs SHEPTUK BU3yanu3aumusi
3. 3akoHbI COXpaHeHNs MMynbca U1 MOMEHTa umnyrbca
Tema: MonekynsipHo-KnHeTu4eckas Teopus
> 4 1. OnbITHbIE ra3oBble 3akoHbl. YpaBHeHe MeHgeneesa- 2 Jlekunsa-
KnanevipoHa 6ecena
2. OCHOBHOE ypaBHEHWE MONEKYNAPHO-KUHETUYECKOW TEOPUN 1
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cnencrTeuga

Tema: OCHOBbI TepMmoanHaMUuKun

1. Ymcno cteneHew cBoboapbl. BHYTpeHHSA aHeprus rasa u eé
n3MeHeHne

2. Pabota rasa npu nameHeHumn ero obLéma

3. KonnyectBo TennoTbl. TennoéMKocThb rasa. YpasHeHne Mawnepa

Tema: 3aKoHbl TepMmognHaMukn

1. MNepBoe Hayano TepMoAMHaMMKN U ero NpUMEHEHMNE K
n3onpoueccam. AgnabaTtHbli npouecc

2. O6paTnmMble 1 HeobpaTuMble npoueccsl. Linkn KapHo u ero KMNAa

3. QHTponus. BTopoe Havano TepMoauHaMuUKK

Jlekunsi-
BU3yanu3aumsi

Tema: OnekTpocTaTrka

1. 3akoH KynoHa. HanpspkéHHOCTb 1 noTeHuman
3NEKTPOCTaTUYECKOro nons

2. MNoTok BekTopa HanpsxEéHHocTh. Teopema Maycca n eé
npumMmeHeHue

3. OneKTPOEMKOCTb NPOBOAHMKA U KOHAEHcaTopa. Heprus
3M1EeKTPOCTaTUYECKOrO MNoss

Jlekunsi-
BU3yanu3aumsi

Tema: NoCTOAHHbIV ANEKTPUYECKUI TOK

1. Cvna v NNoTHOCTb TOKa. ONEKTPOABUXKYLLAS cuna u
HanpshkeHve

2. 3akoHbl Oma, hxoyns - JNleHua. Mpaeuna Kupxroga

Jlekumns-
becepna

Tema: MarHutocTtaTtumka

1. XapakTepuCTUKM MarHMTHOro nons. MarHMTHbIM NOTOK

2. 3akoH buo - CaBapa - Jlannaca v ero npumeHeHue

3. 3akoH Amnepa. Cuna JlopeHua. [IBuxeHne 3apsKeHHbIX YacTuL,
B MarHWTHOM norne

Jekumns-
BM3yanusauus

10

Tema: aﬂeKTDOMaI'HVITHaﬂ MHOYKUMA

1. 3akoH Papages. Mpasuno JleHua

2. CamouHaykums. BaavMHasi nHOyKums

3. OHeprust MarHUMTHOro nons

JNlekunsi-
BM3yanusauus

11

Tema: MarHuTHble CBOMCTBA BellecTea

1. MarHUTHLIN MOMEHT 3NIEKTPOHOB M aTOMOB

2. HamarHmyeHHocTb. na- 1 napamarHeTmkm

3. OcobeHHocTU heppoMarHETUKOB

Wtoro 3a 1 cemecTp:

22

2 cemecTp:

12

Tema: KonebaHus

1. FapMoHuYeckne KoneGaHus 1 UX XapakTepUCTUKK

2. MpyXnHHbBIA, DU3NYECKUIA, MATEMATUYECKUIN MASTHUKN,
nepvogbl nx konebaHui. QHeprus konebnwLencs To4KM

3. NapmoHu4yeckue konebaHms B konebatenbHOM KOHTYpe

Jlekumns-
BM3yanusauus

13

Tema: CBobogHble 1 BbIHYXAEHHbIE KonebaHus

1. CBobogHble He3aTyxawwume konebaHusi

2. CBobopaHble 3aTyxatoLime konebaHus

3. BblHyaeHHble konebaHus. Pe3oHaHc.

14

Tema: BonHbl

1. Ynpyrue BonHbl. YpaBHeHue 1 rpadvk ynpyrov BOMHbI

2. ONeKTPOMarHUTHbIE BOJSTHbI. QHEPIMSA BOSHbI, MOTHOCTb NOTOKA
SHeprum

JNlekuns-
BM3yanusauus

15

Tema: l'eomeTpryeckas onTmka

1. 3akoHbl onTukK. MonHoe oTpaxeHue

2. Jlunsbl. NocTpoeHue n3obpaxeHni B NMH3ax

16

Tema: MHTepdepeHumsa cBeTa

1. [IBoiicTBeHHas npupoaa ceeta. MeTtoabl HabnogeHUs
UHTEpdEpPEeHLUUN cBeTa. YCNOBUS MakCMMymMa 1 MUHUMyMa

2. NpumeHeHne

JNekuuns-
BM3yanusauus

17

Tema: ndppakumsa ceeta

1. MpwuHumn MNorireHca - PpeHens. Audpakuunsa ceeta Ha OgHOMN
Lenn 1 Ha AnpakUMOHHON peLueTke

2. ®opmyna Bynbda - Bparros. Paspeluatowas cnocobHocTb
ONTM4ECKNX Npnbopos

JNekuuns-
BU3yanu3aumusi

18

Tema: Nonspusaums ceeta

1. EcTecTBeHHbIN 1 Nonspun3oBaHHbIv cBeT. 3akoH Mantca

2. Monspusauus ceeta Npu oTpaKeHUN 1 NpenomneHnn. 3akoH
Bploctepa

3. ONTnyeckn akTMBHbIE BELLECTBA. MonapumeTpusa

Jlekumns-
BU3yanu3aumusi

JNlekunsi-
BU3yanu3auusi




19

Tema: KBaHTOBasi npvpona Usny4yeHus

1. TennoBoe M3ny4yeHne 1 ero XxapakTepuCTUKN.

2. AbcontoTHO YépHoe Teno. 3akoHbl Kupxroda, CtedaHa -
bonbumaHa, BuHa

3. KBaHTOBbIV XapakTep nsnyyeHuns. Popmyna NnaHka

20

Tema: KBaHTOBasi npvpona nsny4yeHus

1. doToadhdekT. 3aKkoHbI BHELLHEro poToadhdekTa. YpaBHeHNe
OVHWTENHa

2. Macca, nmnynsc, aHeprus goToHa. [laBneHune ceeta. ekt
KomnTtoHa

Jlekumns-
BM3yanusauus

21

Tema: OnemeHTbl hn3MKN atoma

1. Mogenu atoma TomcoHa n Pesepdopaa

2. JlvHeliyaTbin cnekTp atoma Bogopoaa. O6obueHHas popmyna
banbmepa

3. Noctynatbl Bopa

Jlekumns-
BM3yanusauus

22

Tema: OnemeHTbl PU3UKM aTOMHOro sapa

1. MaccoBoe v 3apsigoBoe Yncna. [ledpekT Macchl U 3Heprusa CBsAan
anpa

2. PagnoaktMBHOe n3nyyeHune

Wtoro 3a 2 cemecTp:

22 4

O6wasa TpyA0EMKOCTb NEKLMOHHOrO Kypca

44 4

Bcero nekumi no gucumniunHe: yac.

/13 HUX B MHTEpaKTMBHOW hopMe:

vyac.

- 0O4Has oopma 0by4eHus 44

- 0YHasi 06yyeHus

34

- 3a04Has hopma 0ByYeHust 4

- 3a04Has hopma 0ByYeHust

lMpumeyvaHus:
- MaTepuanbHo-TexHU4eckoe obecneyeHmne NeKUMOHHOro Kypca — cM. MpunoxeHwe 6;
- obecneyeHve NeKUMOHHOTO Kypca y4ebHol, yuebHO-MeToanyeckon nuTepaTypon U NHbIMU 6MBIMOTEYHO-MHOPMAaLMOHHBIMU
pecypcamu 1 cpeacTBamm obecneyeHnss obpasosartenbHOro npouecca — cM. Mpunoxerust 1 m 2.

4.3. NMpMepHbIN TEMaTUYECKUM NJaH NPaKTUYECKUX 3aHATUMN

no pasgenam QUCLMUNSINHbI

I
o
=
®
©

pasgena
(Mopyns)
3aHATUA

TpyooémkocTb no

Tema 3aHsTUA/ pasgeny, Wcnonb3yemble
MpumMepHble BONpoCk! Ha 06cyxaeHve vac. WHTEPaKTUBHbIE

NSl CEMUHAPCKUX 3aHATUN
(ansa ce apcKux 3a ) ounas

dopma

Mbl
3a04Had (*)Op

dopma

CBs3b
3aHATUA
c BAPC*

[EnY

N

3 4

5 6

1 cemecTp

Tema: Pnsnyeckme 0CHOBbI MEXaHWUKN

1. KunHemaTuka: nyTb, nepemMeLLeHme, CKOpOCTb, YCKOPEHNE,
yrrnoBasi CKOPOCTb U YIIOBOE YCKOPEHMWE

2. lMHamuka: 3akoHbl HbloToHa, paboTa, MOLLHOCTb,
3HEpPrusi, MOMEHT UHEPLIUN MOMEHT CUIbl. 3aKOHbI
COXpPaHEHVS B MEXAHUKe

ocn

Tema: MonekynspHas duvsuka n TepMOAMHaMmKa

1. OnbITHbIE ra3oBble 3aKoHbl. YpaBHeHMe MeHaeneesa -
KnaneripoHa. OCHOBHO€e ypaBHEHWe MOMeKynspHo-
KMHETUYECKOW Teopun

2. \ameHeHune BHyTpeHHel aHepruun. PaboTa rasa. Teopus
TennoémkocTe. MNepBoe 1 BTOPOe Havana TepMoanHaMuKn

ocn

Tema: DneKTpocTaTNKa U MOCTOSIHHBIA 3NEKTPUYECKUA TOK
1. 3aKOH COXpaHeHus SNeKTPUYECKoro 3apsifa. 3akoH
KynoHa. XapakTepuUcTuKu 31eKTpocTaTU4eCcKoro nonsi.
Teopema Naycca. OnekTpoEMKOCTb 2
2. Cuna v NNOTHOCTb Toka. DNeKTPoABMXKYLLAs cuna u
HanpsbkeHue. 3akoHbl Oma, [hkoyns - JleHua. Mpasuna
Kupxroda

ocri

Tema: MarHeTuam

1. Xapaktepuctuku marHutHoro nons. 3akoH buo - CaBapa
- Jlannaca u ero npumeHeHune. 3akoH Amnepa. Cuna
JlopeHua

2. 3akoH ®apapges. Npasuno JleHua. CaMmomHayKUms 1
B3anMHasa MHAYKLUUS

ocn

Wtoro 3a 1 cemecTp: 8

2 cemecTp
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Tema: KonebaHust 1 BOMHbI

1. FapMoHMYeckue konebaHust n Nx xapakTepUCTUKN.
MasaTHukn. CBo60OAHbIE U BbIHY)XAEHHbIE KonebaHus
2. Ynpyrue v anekTpoMarH1THbIE BOMHbI

2 - - ocr

Tema: 'eomeTpuyeckas 1 BONIHOBas onTuka

1. 3aKkoHbl reomeTpuyeckor onTuku. MNocTpoeHune
6 |n3obpaxkeHui B NnH3ax. [ucnepcusi ceeTa. 2 + ocn
2. Untepdeperums, andpakumsa ceeta. MNMonapusauus
5 cBeTa 2

Tema: KBaHTOBas npvpoaa uanyyeHus
1. TennoBoe uanyyeHue. 3akoHbl Kupxroga, CtedaHa -
7 |BonbumaHa, BuHa 2 + ocn

2. doToacpcekT. [laBneHue ceeta. Adpdekt KomntoHa

Tema: SnemeHTbl PU3MKN aToMa M aTOMHOro agpa
1. Mogenb atoma Pesepdopaa. JinHenyaTbIi CnekTp
aTtoma Bogopoga. NMoctynatel bopa

6 8 2 - - ocrl
2. ATomHoe siapo. MaccoBoe 1 3apsagoBoe vucna.
PaavoakTBHOE n3ny4eHne. 3akoH pagnoakTUBHOIO
pacnaga. lMpaBuna cmeLeHns
WToro 3a 2 cemecTp: 8 2
o o . M3 HUX B MHTEpaKTUBHON
Bcero npaktuyeckux 3aHATUA Mo y4ebHOM gucumnnunHe:|  Jac. chopme: yac.
- 04Has oopma 0by4eHus 16 - 0OYHas popma 0byyeHus 8
- 3a04Has opma obyyeHuns 4 -3a04Has popma obyyeHus 4

B TOoM 4ncne B popmarte ceMMHapCKnx 3aHATUN:

- 04Hag opma o0byyeHust - -

- 3a04Has hopma 0ByYeHust - -

* YenosHbie 06o3HaueHus:
OCIN - npegycmoTpeHa obssaTenbHas camonofrotoBka K 3aHATuo; Y3 CPC — Ha 3aHaTUM BbigaeTcs 3ajaHve Ha KOoHKpeTHyto BAPC;
MP CPC — 3aHsT1e cofepxaTernbHo 6a3vpyeTcsi Ha pe3ynbTaTax BbliNonHeHus obyyarwmmMes koHkpeTHon BAPC.

lNpumeyaHusi:

- MaTepuasnbHO-TeXHN4Yeckoe obecneyeHne NpakTU4Yecknx 3aHATUN — cM. MNpunoxexue 6;

- obecneyeHve MNpakTU4ECKMX 3aHATUA y4ebHon, y4ebHO-MeToaM4ecKon nuUTepaTtypon U MHbIMKM BUMBAMOTEYHO-MHDOPMALMOHHBIMK
pecypcamu 1 cpefctsaMu obecneyeHuss obpasoBaTenbHOro npouecca — cM. MNpunoxennst 1 n 2.

4.4. labopaTopHbIN NPaKTUKYM.
MpumepHbIN TEMaTUYECKMI NaH NnabopaTopHbIX 3aHATUI NO pasfernam AUCLUNIIUHbI

TpyooemkocTsb JIP,
Ne PyA Csasb ¢ BAPC Q
yac 4
- <
~
g+ E %
w a % © S
© s QI
8 | Bo O O
O o+ o 2 g
(o] o oo+ @ § O
[ Tema nabopaTtopHon paboTbl EE ol So o]
S | H|a OyYHas 3aoyHas |2 0 =| o ° 2 3
o | 5|5 dopma | ¢dopma |[S FE| £ & s s
a gCc T [©] 'C_) L Q
09 %| ©x ® O
as® E o GI) S
C ®© = >
o =N 2
8¢ a
o c
1 2 3 4 5 6 7 8 9
1 cemecTtp
. PaboTta B Mmanbix
1 1 | Teopwus norpeLuHocTen 2 - + -
rpynnax
2 5 OnpepeneHne reoMeTpru4ecKnx 5 ) + ) PaboTta B marnbIx
pa3mepoB Tena rpynnax
1 3| 3 M3yyeHne aBmxeHus Tena, 5 ) + ) PaboTa B MmarnbIx
OpoLLeHHOro noj yrnom rpynnax
a4 OnpepenexHne MOMEHTa MHepLun 5 ) + ) PaboTta B marnbIx
TBEpZoro Tena rpynnax
Konnokesuym: MexaHuka 2 - + -
6 M3amepeHne koadpdurumneHTa BA3KOCTH 5 5 + ) PaboTa B Marnbix
xungkoctn metogom CTtokca rpynnax
7 7 Onpepenenne koaddurumneHTa 2 ) + ) PaboTa B manbix
2 lMyaccoHa ansg Bosgyxa rpynnax
8 8 Konnokesuym: MonekynsapHas duauka u 2 ) + )
TepMoAnHaMunka




Onpepnenexune yaenbHoro
PaboTa B MmarnbIx
9 9 | conpoTMBrEeHUs NPOBOAHNKA MOCTUKOM 2 2 + -
rpynnax
YutcToHa
OnpegeneHne ropMsoHTanbHON
. - PaboTta B marnbIx
3 10 | 10 | cocTaBnsaLLEn BEKTOpa MarHUTHOM 2 - + - rpynnax
WHAYKUMM MarHUTHOro nons 3emnu
11 | 11 MN3y4eHre aBneHnin anekTpomMarHMTHom 2 + PaboTta B MmarnbIx
WHOYKUMK rpynnax
Konnoksuym: 3nekTpruyecTso u
12 | 12 y P 2 - + ;
MarHeTuam
1-3 13 TectupoBanue 2 - + -
Wtoro 3a 1 cemecTp: 26 4
2 cemecTp
14 | 14 WccnepoBaHve moaenu 5 ) + ) PaboTta B marnbIx
MaTemMaTM4eCcKoro MasiTHMKa rpynnax
Onpepenexve napameTpoB
pea P P PaboTta B marnbIx
15 | 15 | saTyxatowmx konebaHuin unsmyeckoro 2 - + -
rpynnax
4 MaaTHWKA
VccnenoBaHve 3aTyxatoLwmx
A Y w . PaboTta B Mmanbix
16 | 16 | aneKkTpoMarHWUTHbIX konebaHuin B 2 - + -
rpynnax
KOHTYpe
17 | 17 | KonnokBuyMm: KonebaHus 1 BomHbI 2 - + -
18 | 18 OnpegenexHve napameTpoB 2 ) + ) Pa6ota B manbix
cobuparoLen NmH3bI rpynnax
OnpegeneHune yBennyeHns obbekTmea
Pa6ota B Mmanbix
19 | 19 | MuKpocKkona 1 N3MepeHne Mmanbix 2 - + -
rpynnax
06beKTOB
Onpepenexue nokasaTens
o PaboTta B marnbIx
20 | 20 | NnpenoMmeHns XUAKoOCTeN NPY NOMOLLIU 2 2 + - -
pecpakTomeTpa Py
5 21 | 21 OnpegeneHne OnvHbI CBETOBOW BOSHbI 2 ) + ) PaboTta B Mmanbix
C NOMOLLIO AU PaKLMOHHON PELLETKN rpynnax
29 | 22 OnpepeneHune KOHUEHTPaLMN caxapa B 5 5 + ) PaboTa B marnbIx
pacTBOpe NMoNsipUMETPOM rpynnax
"pagyvpoBaHne MoHOXpomaTopa u
Papyvp P P PaboTa B marnbIx
23 | 23 | onpegerneHue rpaHnubl NOrMmoLweHns 2 - + - roVNNax
CMeKTpa pacTBopamum Py
24 | 24 WccnenoBaHve CBOMCTB BaKyyMHOTO 5 ) + ) PaboTta B marnbIx
doToanemeHTa rpynnax
25 | 25 | Konnokeuym: OnTuka 2 - + -
4-6 26 TectupoBaHnue 2 - + -
WToro 3a 2 cemecTp: 26 4
Wroro NP | O6Las TpyAoeMKocTb J1P 52 8 X

* B T.4. npu ucnonb3oBaHun matepunanos MOOK «HassaHue», Ha3BaHvne BY3a-pa3paboTunka, Ha3BaHve nnaTopmbl U CCbinka Ha
KYpPC (C yKasaHvnem gaTtbl nocnegHero obpaiyeHus)

lMpumeyaHus:

- MaTepuarnbHO-TexHM4eckoe obecneyeHve NabopaTopHOro NpakTukyma — cM. Mpunoxexve 6;

- obecneyeHne nabopaTopHOro npakTnkyma y4ebHom, yuebHo-MeToanYEeCKon NUTepaTypon U UHbIMU GUBNMOTEYHO-
MHOPMaLUMOHHBIMU pecypcamu 1 cpeactBamu obecneyeHusi obpasoBaTenbHoro npouecca — cM. MNpunoxexus 1 m 2.

5. MPOrPAMMA BHEAYAUTOPHON AKAEMUYECKOW PABOTbI
OBYYAIOLLKUXCA NO ANCLUNNUHE
5.1. ®PukcmpoBaHHbIe BUAbI BHeayAUTOPHbIX CAMOCTOATENbHbIX paboT

5.1.1. BbinonHeHue 1 3awmTta (caaya) KypcoBoro npoekra (paboTbl) no gucumunnuHe
He npegycmoTpeHo

5.1.2. TunoBble KOHTPONbHbLIE 3aAaHUsA
TunoBble KOHTPOIbHbIE 3a4aHWsA UMK UHble MaTepuanbl, Heobxoaumble AN OLEHKN 3HAHWUA, YMEHUN
N HaBbIKOB U (Mnn) onbiTa AEATENbHOCTU, XapakTepusywLlmx aTanbl (GOPMUPOBAHUS KOMMETEHUUA B
npouecce O0OCBOeHMs o0Opas3oBaTenbHOW MNpOrpaMmbl; MeToaM4veckme maTepuansl, onpegenswoLlime
npoueaypbl OLlEHMBaHNUS 3HAHUIN, YMEHWIN, HABLIKOB M (MNK) ONbITa AEATENbHOCTU, XapaKTepuaytoLwue atanbl
dopMMpoBaHMa KOMNETEHUMI NpeacTaBneHbl B MNMpunoxeHnn 9 « POHA OLLEHOYHbBIX CPEACTB NO AUCLUMINHE
(nonHas Bepcus)».

5.1.3. BoinonHeHue 1 caava BUpPTyanbHOM nabopaTopHon paboThl
OOyuatowmmest o4Hor hopMbl 0Oy4YeHUs npednaraeTcsl BbIMOMHUTL B 1 M 2 cemecTpax Aee
BMPTyalnbHbIX NabopaTopHbiX paboTbl M3 BMPTyanbHOrO MpakTMKyma no du3vke ONA By30B KOMMO@HUM
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«Pun3nkoH». JoCTyn K BUPTyanbHOMY MPaKTUKyMy KOMMAaHUM «PU3MKOH» NpefocTaBfieH B KOMMbIOTEPHbIX
knaccax HCXB (ccbinka http://fcl.omgau.ru/, http://fc2.omgau.ru/). Tema wu BapuaHT BUPTyarbHOW
nabopaTopHoi paboTbl BblAaéTca obyyatoLemMycs Ha NepBoi 3aHATUN.

5.1.3.1. MecTo BupTyanbHou nabopatopHon paboTbl B CTPYKType ANCLUNIINHBI

Pasgensl AucumnnuHbl, OCBOEHUE KOTOPbIX KomneTeHunn, dopmmpoBaHue/passutmne
obyvarLmMmnca conpoBoXaaeTcst BbINOMHEHNEM KOTOpbIX obecnevnBaeTcs B xoae
BUpPTYyansHOM nabopaTopHom paboThbl BbINONHEHWSI BUPTYarnbHOW nabopaTopHomn
Ne HaumeHoBaHue paGoThbl
1 | ®dusmnyeckne 0CHOBbI MEXAHUKU
2 | MonekynsipHas ousnka 1 TepmogmHamumka
3 | OnekTpnyecTBo N MarHeTM3m
OrK-1
4 | KonebaHusi 1 BONHbI
5 | Ontuka
6 | AnemeHTbl BU3MKN aToOMa 1 aTOMHOro sigpa

5.1.3.2. NepeyeHb TeM BUPTyanbHbIX NabopaTopHbIX padoT
— [IBMXeHne ¢ NOCTOSAHHBIM YCKOPEHMEM.
— [IBmxeHne noa AeCTBUEM NOCTOSAHHOW CUMbI.
— 3aKOHbl COXpaHEHUSA MEXAaHUYECKOWN SHEPTUN.
— CoygapeHue ynpyrux Lapos.
— Ynpyrve v Heynpyrue yaapsl.
— 3aKoHbI TeYEHMS naearnbHON XNOKOCTU.
— CB06GOAOHbIE MEXaAHWNYECKME KonebaHus.
— YpaBHeHue coctosiHus BaH-gep-Baanbca.
— Ondbdpysmnsa B rasax.
— TennoemkocTb naearnbHoro rasa.
— Teopema OcTporpagckoro-lraycca ons anekrpocTaTU4eCcKoro nong B Bakyyme
— 3akoH Oma ans HeoAHOPOAHOrO yYacTKa uenu
— Llenn noctosiHHOro TOKa
— 3aBMCUMOCTb MOLLIHOCTU M KNZA UCTOYHMKA MOCTOSIHHOTO TOKa OT BHELLUHEN Harpy3ku
— [1BWXeHune 3apsKeHHOW YacTuLbl B 3IEKTPUYECKOM MNore
— OnpegeneHuve yaensHoro 3apsifa 4actuubl METOA4O0OM OTKITIOHEHUSA B MAarHUTHOM rone
— MarHuTHoe none
— ONeKTpoMarHuTHas UHAYKUUS
— MN3yueHne mukpockona
— OnbIT KOHra
— OnbIT HeloTOHA
— Ondppakuuna GpayHrodepa Ha OQHOW Lenu
— AndpakunoHHas pelueTka
— BHewHunin potosdpdexT
— ekt KomnToHa v ap.

5.1.3.3. UudbopmaumoHHO-MeTOANYECKNE U MaTepUaANbHO-TEXHMYECKOE obecnevyeHune npouecca
BbINOJIHEHUSA BUPTyanbHOW nnabopaTopHoMn paboTbl

1. MartepuanbHo-TeXHNYeckoe obecrneyeHne npolecca BbINONIHEHUS BUPTyanbHOW nabopaTopHown
paboTbl — cM. MpunoxeHue 6.

2. ObecnevyeHne npouecca BbINONHEHNA BUPTyanbHOW nabopaTtopHon paboTbl yvyebHour, yy4ebHo-
METOAMYECKON nMTepaTypon U MWHbIMU BUBNMOTEYHO-MHPOPMALMOHHBIMU pecypcamu 1 CpeacTBamu
obecneyeHnst obpasoBaTenbHOro npouecca — cM. MNpunoxexwue 1, 2, 3.

LWWKAJTA U KPUTEPUN OLLEHUBAHUA
BUpTYyanbHOI nabopaTtopHoi paboTbl

—  «3a4TeHO» BbICTaBNSAETCH, €ecnyM obyvawwmiica usydmun Temy nabopaToOpHOro 3aHATUS,
OPVEHTUPYSICb Ha BOMPOCHI AN CaMOMOAroTOBKM, ochopMun Matepuan B Buge oTdyeTa no nabopaTtopHoi
paboTe, CMOr BbINOMHWUTE HEOGXOAMMbIE pacyeThl U caenaTh BeIBOAbI;

— «HE 3a4TeHO» BbICTaBMSAETCS, €CNU 00yYaloLWMiica HeakkypaTHO odhopMuMI MaTepuan B Buge otyeTta
no nabopaTtopHol paboTe, He CMOT BbINOJIHUTL HEO6X0AUMbIE pacyeTbl U cAenaTh BbIBOAbI.

5.1.4. NepeyveHb 3agaHMN ANA KOHTPONbHbIX paboT
obyyarLwmxca 3ao4Hon popmbl 00yUYeHUs
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Obyuatowumest 3aovHor opmbl 00y4eHUs npeanaraeTcsl BbIMOMHUTL WHAWBMAYyanNbHOE 3ajaHue,
BKITlOYatoLLiee B cebs 6 3agay no crneaylowmm Temam Usnku;
1. KuHemaTtuka 1 guHamMmumka noctynaTesibHOro 1 BpallaTenbHoro ABMxXeHun
2. MonekynsipHasi usnka n TepmognHammka
3. OnekTpocTaTuka 1 NOCTOSAHHbIV SNEKTPUYECKUIA TOK
4. MarHuTocTaTmka u afeKkTpoMarHUTHas MHOYKLMs
5. KonebaHus v BomnHbI
6. leomeTpuyeckas, BONHOBasA 1 KBAHTOBas onTuka
3apaumn ons BbINOMHEHUSA NHAMBUAYANBHOIO 3aAaHnst cogepxartcs B [NpakTukyme no usmke (Cebinka:
https://e.lanbook.com/reader/book/136149/#1).

5.1.4.1. MecTo MHAMBMAYAlNLHOIO 3af4aHus PaboTbl B CTPYKTYpe AUCLMUMIUHbI

Paszgenbl ancumninmnHel, OCBOEHNE KOTOPbIX
KomneTteHuwnun, popmmpoBaHne/passutne
oby4arLWmMMmncsa conpoBoXaaeTcsl BbINONIHEHNEM
KOTOpbIXx ob6ecneynBaeTcs B xoae
WHAMBUAYaNbHOIo 3a4aHuns

BbINOMTHEHVS UHAMBUAYANBHOTO 3a4aHuns
Ne HanmeHoBaHue
1 | ®dusnyeckne oCHOBbI MEXaHUKU
2 | MonekynsipHast du3vka 1 TepMOAMHaMUKa
3 | OnekTpnyecTBoO N MarHeTU3M OrK-1
4 | KonebaHus 1 BONHbI
5 | OnTtuka

5.1.4.2. UHdpopmaLmnoHHO-MeTOANYECKNE U MaTepuanbLHO-TeXHUYeCKoe obecneyeHune npouecca
BbINONHEHNA UHAUBUAYaNbHOro 3agaHus

1. MaTtepuanbHo-TexHn4eckoe obecrneveHne npouecca BbIMOMHEHUS WHAMBUOYanbHOrO 3ajaHus —
cMm. [NpunoxeHwne 6.

2. ObecneyeHne npouecca BbINOMHEHUA UHAMBUAYANbHOTO 3agaHns y4ebHon, yuebHo-meToamyeckon
nMTepaTtypon M WHbIMM BMBMMOTEYHO-UH(POPMALMOHHBIMM pecypcaMu U cpeacTBamm obecnedeHus
obpasoBaTtenbHOro npowecca — cM. MNpunoxexne 1, 2, 3.

LWKAJTA U KPUTEPUN OLLEHUBAHUA
MHOUBUAYaNbHOro 3agaHus
— «3a4YTEHO» BbICTABMSETCH, €CNU  UHAMBMAYANbHOE 3aJaHue NMpencTaBfieHO B YCTAHOBMEHHbIN CPOK U
0OpMIIEHO B COOTBETCTBUM C TpeboBaHMAMM; NpaBunbHO pelleHo 60% n 6onee 3agau.
— «He 3a4yTeHO» BbLICTABNAETCH, €Cnu uHAMBUAyanbHOEe 3adaHne He OogOopMMeHO B COOTBETCTBUU C
TpeboBaHMsIMUK; pelleHo MeHee 60% 3aaau.

5.2. CamocTosiTeNIbHOE U3y4YeHue TemM

Homep Tema B cocTaBe pa3fena/Bonpoc B COCTaBe PacueTHas
dopma TekyLLero KOHTpons
pasgena TeMbl pasgena, BbIHECEHHbIe Ha TPYAOEMKO 1o Teme

OVNCLUMNNUHBI CaMOCTOATENbHOE N3y4eHne CTb, Yac

1 2 3 4

Ou4Has opma oby4eHuUs
1 M'mppoavHamuka ngeansHOM XnaKocTu 6 Tect
1 'mppoanHamuka BA3KOM XNOKOCTU 6 Onpoc Ha 3aHATuM, TecT
3aoyHas chopma o6yveHus

1 dursnyeckne 0CHOBbI MEXAHWUKN 30 Tect

2 MonekynsapHasa dusnka u TepmogmHammka 30 Tect

3 ONEeKTpNYECTBO U MarHeTn3m 30 Tect

4 KonebaHus 1 BONHbI 30 Tect

5 OnTurka 33 Tect

6 OnemMeHTbl PM3MKN aToMa 1 aTOMHOTO a4pa 30 Tect
lMpumeyaHue:

- yyebHas, y4ebHo-meToanYeckas nurepartypa U uHble OMBNMoTeYHO-MHPOPMALIMOHHBIE PECYPCHI U CPEACTBa
obecnevyeHns camoCTOATENBHOIO N3yveHns TeM — cM. MNpunoxexus 1-4.

LUKAJTA U KPUTEPUU OLLEHNBAHUA
CamMOCTOATENbHOro U3y4eHns TeMbl
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- «3a4yTeHO» BbICTABMAETCS, €cnyM obydyalwmincs ogopPMUIT OTYETHbLIM MaTepuan B Buae

KOHCNeKTa Ha OCHOBE CaMOCTOATeSIbHOIro Wun3yyYeHHOro marepuana,

cmMmor

BCECTOPOHHE PaCKpPbITh

TeopeTn4decKkoe coaepxaHune TeMbl, I'IpOLIJéJ'I TeCTpoBaHMEe U KOJIMYECTBO NpaBUJIbHbIX OTBETOB OT 61-

100%.

- «He 3a4TeHO» BbICTaBNAETCA, eCiin o6yqa}ou.|,vu7|c;| HeaKKypaTHO Od)OpMVIJ'I OTYETHbIN maTtepuan
B BMAE KOHCNEKTa Ha OCHOBE CaMOCTOATEJSIbHOIo n3y4eHHoro matepunana, He cCMor BCECTOPOHHE pPacCKpbITb
TeopeTnvyeckoe coaepxaHue TeMbl, I'IpOLIJéJ'I TeCTnpoBaHne M KONMn4ecTtBO MpaBUIlbHbIX OTBETOB MeEHee

61%.

5.3. CamonoarotroBKa K ayAUTOPHbIM 3aHATUAM
(KpOMe KOHTPOJbHbIX 3aHATUN)

3aHaTun, no

Xapakrtep OpraHnsaumnoHHas o PacueTHas
KOTOpbIM O6Lwmn anropuTtm
(copepxaHue) OCHOBa TPYAOEMKOCTb,
npegycmoTpeHa camonoaroToBKU
CamMonoaroToBKu €CamMonoroToBKU yac
CamMonoaroToBka
OuyHaga dhopma 06y4eHus
JlaGopaTopHbie OsHakomneHune ¢ | IHCTpyKuus no 1. N3yyeHne
3aHATUSA MEeTOAMKOW MOAroTOBKE K TEOpeTUYECKOro
BbIMNOMTHEHNSA nabopaTtopHo mMaTepuana no nekumsam
nabopaTtopHoi pabote N peKoMeHA0BaHHOW
paboTsl, nuTteparype.
noaroToBka 2. N3yyeHune a1
TEOpPEeTU4ECKON METOONYECKMX yKaszaHuI
yacTtu K nabopaTopHbIM
nabopaTtopHoro 3aHATUSAM.
3aHATUSA 3. 3anonHeHwne
TEOpeTU4EeCKon 4actu B
pabouen TeTpagun.
MpakTnyeckune OTBeTbI Ha MnaH npakTtnyeckoro | Pas3bop Bonpocos,
3aHATUSA BONPOCHI A4S 3aHATUSA BbIHECEHHbIX Ha
CaMOCTOATENbHON CeEMUVHap, pelueHune 16
MOArOTOBKMW. 3agay no
npennoXeHHOMY
anropuTtmy.
3ao04Hasi dopma oby4eHus
JlabopaTtopHble OsHakomneHune ¢ | IHCTpyKUMS no 1. N3yyeHne
3aHATUSA MEeTOOUKOM noaroToBKe K TEOpPEeTU4ECKOro
BbINOSTHEHUSI nabopaTtopHom MaTepuana no nekumMsam
nabopaTtopHom paboTte N pEKOMEHA0BAHHOM
paboThl, nitepartype.
nogroToBska 2. NayueHue 8
TEOPEeTUYECKON METOONYECKNX yKaszaHuI
yactu K nabopaTopHbIM
nabopaTtopHoro 3aHATUSAM.
3aHATUSA 3. 3anonHeHwne
TEOpPETUYECKOW YacTu B
pabouyen TeTpagun.
MpakTnyeckme OTtBeThI Ha MnaH npakTnyeckoro | Pas3bop Bonpocos,
3aHATUSA BOMPOChHI A11s 3aHATUSA BbIHECEHHbIX Ha
CaMOCTOSATENbHOW CeMuHap, pelleHne 4
NoAroTOBKM. 3agad no
npeanoXeHHOMY
anropuTmy.

LUKANA U KPUTEPUN OLEHUBAHUA
CamMonoAroToBK1 K ayAUTOPHLIM 3aHATUAM

- «3a4TeHO» BbLICTABMNAETCH, €CNn OGydaloWMNcs M3yunn Temy nabopaTopHOro M MPakKTUYecKoro
3aHATUS, OPUEHTMPYACH Ha BOMPOCHI Af1I CamMOMNoAroTOBKM, 3amnofHMIT TEOPETUYECKYD YacTb B paboyen

TeTpaaw.

- «He 3a4TeHO» BbICTaBNAETCA, €eClu OGyH&I-OU.LVIVICFI He

paboyei TeTpaau, He CMOT AaTb FPAMOTHbIN OTBET Ha BOMPOCHI MPAKTUYECKOTO 3aHSATHS.

5.4. CamonogrotoBKa u yyactue
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B KOHTPOJIbHO-OLE€HO4YHbIX y‘-leGHbIX MeponpuaTuax (pa60Tax) NPOBOAUMbIX B paMKaX TeKyLliero
KOHTPOJIA OCBOEHUA ANCLUUNTIUHDbI

HavnmeHoBaHue PacyeTHas
Oxsat CopgepxatenbHas xapakTepucTuka (TemaTunyeckasi
OLEHOYHOrO TPYOOEMKOCTb,
obyuvaromxcs HanpaBIEHHOCTb)
cpeactea yac
1 2 3 4
OuyHaga popma 06yyeHus
TecT (Bx0AHOM) @®poHTanbHbIin | OCHOBHbIE pa3fensl LKOMBHOIo Kypca pusmku -
TecT (pybexHbin) ®poHTanbHbIv | Mo pesynbTatam ndydeHuns pasgenos Ne 1-3 10
Konnoksunymsl ®poHTanbHbIn | Mo pesynbTatam ndydeHus pasgenos Ne 1,2,3,4,5 31
Tect ®poHTanbHbIn | o pesynbTatam nsyvyeHusa pasgenos Ne 4-6 10
(3aKkntouunTEnbHBLIN)
3aoyHasg opma 06yyeHns

TecTbl NO ®poHTanbHbIn | o pesynbTatam n3yyeHusa pasgenos 48
pasgenam Ne 1,2,3,4,5,6.

LUKANA U KPUTEPUN OLLEHUBAHUA

camMonoAroToBKU K TeKylwemMy KOHTPOIo

- OLeHKa «OTMMYHO» BbICTaBnsieTcs oby4vatolemycs, ecnv nonyveHo 6onee 81% npaBunbHbIX OTBETOB.
- OLeHKa «xopoLloy - nonyyeHo oT 71 go 80% npaBunbHbLIX OTBETOB.

- OLeHKa «yOOoBMNEeTBOPUTENbHOY» - MONy4YeHo oT 61 0o 70% npaBunbHbIX OTBETOB.

- OLeHKa «HeyaoBNeTBOPUTENBHOY - NONYy4eHO MeHee 61% npaBuIbHbIX OTBETOB.

6. MIPOMEXYTOYHAA ATTECTALINA OBYHAIOLLIUXCA
Mo PE3YJIbTATAM U3YYEHUA YYEBHOU OUCLUUMNIIUHDI

6.1. HopmaTuBHas 6a3a npoBegeHUs

ﬂpOMe)KYTO‘-IHOﬁ aTTectTauumum 06yqarou.u4xc;| no pe3yfibTatTaMm n3dyvyeHnda aUCUUNJINHLI.

1) penicteyoLlEE

«lNonoxeHne o TeKywemM KOHTposne YycneBaeMoCTu,

npome»(yTquoﬁ arrecrauunm

obyvarowmxca no nporpammMam Bbiclwero obpasoBaHus (Oakanaepuat, crneuvanuteT, maructpartypa) M
cpeaHero npodeccnoHansHoro obpasoanus B PreOY BO Omckuin FTAY »

6

.2. OCHOBHbI€ XapaKTepPUCTUKN

npome)KyTquoﬁ artTrTecTauuvm oqua}ou.mxcsl no utoram nm3yvyeHmd guCUUNIIUHbI (1 cemeCTp)

Llens npomexyTouHoM
aTTecTaumm -

yCTaHOBMEHNe YPOBHSA JOCTMXKEHUS KaxabiM 0byyarowmmes Lenen
1 3agay oby4yeHus no 4aHHOM OUCLMNIIMHE, U3NOXEHHbIM B N.2.2
HacTosLLen NporpamMmmbl

dopmMa NpoMexKyToOYHOM
aTTecTaumm -

3ay4yeT C OLEeHKOoM

MecTto npouenypbl Nony4YeHUs
3a4yéTa B rpadpuke y4yebHoro
npouecca

1) yyacTtue obyyarowerocs B npouenype nonyyeHus 3adéta
OCYLLIECTBMSETCS 3a CYET y4eBHOro BpeMeHu (TpyaoEMKOCTH),
OTBELEHHOIO Ha U3y4YeHMe ANCUNMIIUHBI

2) npoueaypa nposoautca B pamkax BAPO, Ha nocnegHen Hepene
cemecTpa

OCHOBHbI€ YCNOBUS NOJNy4eHUs
obyyarowmmca 3avéTa:

1) obyyatoLmncs BbINONHWUN BCe BUAbI y4eOHOM paboThl (BKMoYas
CaMOCTOSATENbHYI0) 1 oTUnTancs 06 nx BbINOMHEHUN B CPOKMU,
yCTaHOBMEHHble rpadinkoM y4ebHoro npowecca no AUCUUNINHE;
2) npowén pybexHoe TECTUPOBAHNE;

Mpoueaypa nony4yeHus 3a4é€Ta -

MeToaunyeckue maTepuansl,
onpegensowme npoueaypbl
OLeHUBaHUA 3HaAHUNA, YMEHUN,
HaBbIKOB:

MpencTaBneHbl B POHAE OLEHOYHbIX CPEACTB N0 AaHHOW y4ebHOoN
ancuunnuHe (cm. — MNMpunoxeHne 9)

6

.2. OCHOBHbIe XapaKTepUCTUKn

npOMe)KYTO‘-IHOVI aTtrTecTauuvmn 06yqa}ou.mxc;| no utoram n3yvyeHnda gQuCUUNIIUHbI (2 cemeCTp)

Uenb
NPOMEXYTOUYHON aTTecTauum -

YCTaHOBIIEHNE YPOBHSI AOCTUXEHMUS KaXabIM obydatoLmmesa Lenem
00y4yeHns No AaHHON OUCLMMIIMHE, U3TTOXKEHHBIX B M.2.2 HACTOsILWEN
nporpaMmel

dopma
NPOMEXYTOYHOM aTTecTauum -

9K3aMeH

MecTO 3Kk3ameHa

1) noAroToBKa K 3K3aMeHy U cadva 3K3aMeHa OCYLUEeCTBIAETCA 3a
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B rpachmke yyeb6HOro npouecca: CYET y4ebHOro BpemeHn (TpyAOEMKOCTHU), OTBEAEHHOMO Ha
9K3aMeHaLMOHHYIO CeCCuIo s 0by4aloLwmMXcsi, CPOKN KOTOPOM
yCTaHaBMMBaKTCA NPMKa30M MO YHUBEPCUTETY

2) naTa, BpeEMsl M MECTO NPOBeAeHMs 3Kk3amMeHa onpeaensieTcs
rpacdukoM caaym 3K3ameHoB, YTBEPXKAaeMbIM AeKaHOM
BbiMyckatlLlero gakynsteTta

®Popma 3k3ameHa - CMeLlaHHON hopMbl
Mpoueaypa npoBeaeHus npegcraeneHa B OHAE OLeHOYHbIX CPeaCTB MO ANCUMNINHE
JK3aMeHa - (cm. Mpunoxexune 9)
1) npeacTtasneHa B PoHAE OLEHOYHbIX CPeACTB N0 ANCLMMNUHE
OK3ameHaUMOHHasA nporpamma (cm. Mpwunoxexune 9)
no y4yeGHoM gucumnnnuHe: 2) oxBaTblBaeT pa3gensl (B COOTBETCTBUM C N. 4.1 HACTOSALLErO
OOKYMEHTa)
MeToaunyeckue matepumansl,
onpeaensowme npouenypbl npeacTaBneHbl B OHAE OLEHOYHbIX CPEACTB MO AMCLUMITMHE
OLleHUBaHUA 3HAHUW, YMEHUN, (cm. MpunoxeHune 9)
HaBbIKOB:

7. OBECNEYEHME YYEBHOIO NPOLIECCA NO ANCUUNNNHE

7.1. Bubnuorte4yHoe, nHchopmMmaLMOHHOE U MeToan4Yeckoe obecnevyeHue
y4yebHoro npouecca no AMcuUuninHe

B cooTBeTCcTBMU C OEVCTBYIOWMMM rOCyAapCTBEHHbIMM TpeboBaHusMM Ans peanusaumn y4ebHoro
npoecca no gucuunnuHe obecnevmBaLLen kadeapon paspabaTbiBaeTCa U NOCTOAHHO COBEPLLEHCTBYETCH
yyebHo-meToaundeckun komnnekc (YMK), cooTBeTcTBYOWMIA AaHHOM paboyen nporpamme. [Npu paspaboTke
YMK kadpegpa pykoBOACTBYETCH YCTaHOBMEHHbIMWM YHMBEPCUTETOM TpeboBaHMAMW K ero CTPyKType,
coAepXaHuio 1 0OHOPMIIEHMIO.

OpraHu3aunoHHo-meToanyeckum agpom YMK asnstotes:

- nonHasa Bepcumn pabouyert nporpaMmMbl y4ebHON ANCLMNAMHBI C BHYTPEHHUMU npunoxeHnammn NeNe 1-
3,5,6,8;

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

- MeToaMYeckne pekomeHgauuu Ans obyyalolMxcs MO M3YYEHUI0 OUCUMNIMHBI U MPOXOXOEHMIO
KOHTPOJIbHO-OLEHOYHbIX Meponpuatui (Mpunoxexuve 4);

- MeToguYeckne pekoMmeHgaumv npenogasatensam no gucumnnuue (MpunoxeHue 7).

B coctaB y4ebGHO-meTOOMYECKOrO KOMMMekca B obOA3aTenbHOM nopsake Takke BXOASAT
nepeyncrieHHole B [punoxeHmax 1 u 2 UCTOYHWMKM Yy4ebHOM Kn y4ebHo-meToamveckon wHdopmauumm,
y4yebHble pecypcCbl U CpeacTBa HarnsagHoOCTy.

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

OnekTpoHHasi Bepcusa akTyanbHoro YMK[, agantupoBaHHas Anst obyyalowmxcs, BbICTaBMseTCA B
nHdopmaLmoHHO-06pa3oBaTenbHON cpeae yHMBepcuteTa.

7.2. UHdpopMmaLMOHHbIE TEXHONOIMU, UCMOoNb3yeMble NPU OCyLeCTBIeHUN
ob6pa3oBaTenibHOro npouecca No AUCUUNIMHe; COOTBEeTCTBYHOLLAA UM
MH(OPMaLMOHHO-TEXHONIOTMYECKas U KOMMNbIOTepHas 6a3sa

MHOopMaLMOHHbIE TEXHONOMMKU, NCMONb3YyEMbIE NMPU OCYLLIECTBIIEHMM 0B6pa3oBaTenbHOro npouecca
no gucumnnuHe n ceegeHns o6 MHAOPMaLMOHHO-TEXHONOIMYECKOM U KOMMNbIOTEPHON Gase, Heobxoanmom
ONs NpenofaBaHnsa U U3yYeHUs AUCUUNNUHBI, npeactaBneHbl B lNMpunoxeHun 5. [aHHOe npunoxeHue B
00s13aTENBHOM MOPAOKE aKTYyanM3MpyrTCs Ha Havano Kaxaoro ydebHoro roga.

7.3. MaTepMaano-TeXHquCKoe oGecne4yeHune yqeﬁHoro npouyecca no gucunninuHe
CeepgeHua o MaTepMaﬂbHO-TeXHI/ILIeCKOIZ Oase, Heobxoaumown AOns peanun3aunn nporpamMmmbl
ancunninunHbl, npeactaBlieHbl B anIJ'IO)KeHMM 6, KOTOpoOEe B obsi3aTeNbHOM nopsaake aktyanmampyetTcda Ha
Ha4vano Kaxgoro yqe6Horo roga.

7.4. OpraHmsauunoHHoe obecneyeHne y4e6HOro npouecca 1 cneymanbHbie TPe6OBaHUA K HEMY
C y4eTOM xapaKktepa y4e6HoM paboTbl N0 AUCLMNIIUHE
AyaounTopHble yyebHble 3aHATUS MO AMCUMNIWHE BedyTcs B COOTBETCTBUMM C  pacnucaHueM,
BHEayaUTOpHas akagemudeckas paboTa opraHM3yeTcs B COOTBETCTBUM C CEMECTPOBbIM rpacmkom BAP u
rpacmkamu cgadm/npméma/zalmTbl BbINOSIHEHHBIX paboT. KOHCynbTupoBaHue oby4darolmxcs, nyvatomx
OaHHYI0 OUCUUMIIMHY, OCYLLECTBIISETCS B COOTBETCTBUM C rpacpMKOoM KOHCYINbTaLui.
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7.5. KappoBoe obecneyeHune yyebHOro npouecca no AucuunnmHe
CBepeHuss o kagpoBoMm obecneyeHun ydebHOro npouecca NO AUCUMNMMHE NpeacTaBneHbl B
MpunoxeHun 8, koTopoe B 0bsi3aTenbHOM NOPSAKE akTyanuanmpyeTcst Ha Hayano Kaxaoro y4ebHoro roaa.

7.6. ObecneyeHune y4yebGHOro npouecca no AMCLUUNIVHE ANA MHBaNUAOB U NuL,
C OrpaHM4eHHbIMU BO3MOXHOCTSIMM 340POBbA

OpraHn3aunoHHO-NeJarornyeckoe,  McMxororo-nearornyeckoe  ConpoBOXAEHMEe  obydaromxcs
WHBaANMAOB W InUL C OrPaHUYEHHbIMU BO3MOXHOCTAMWU 300POBbS  OCYLUECTBNSAETCA Ha OCHOBaHWM
COOTBETCTBYIOLLEN pEeKOMeHOAuMM B 3aKMYEHUU MCUXONOro-MeamKo-negarornyeckon  KOMmMceun unu
NHAMBUAYanNbHOW NporpaMmmMe peabunuTtaumm uHsanuaa.

Ob6yyaowmumes M3 yucna nvy, ¢ orpaHnYeHHbIMU BO3MOXHOCTAMW 340POBbS M MHBanNuAoOB B Cryyae
HeobxoaMMoCTK:

— MpedocTaBnsAloTCA nevaTHble U (MNM) 3NEeKTPOHHble obpasoBaTenbHble pecypcbl B dopmax,
afanTUpOBaHHbIX K OrpaHUYeHNAM NX 300POBbS;

— yyebHO-meTOAMYECKME MaTepuanbl AONd  CaMOCTOATENbHOM paboTbl, OUEHOYHble CpeacTBa
BbIBUpalOTCA C y4eTOM X MHAMBUAYaMbHBIX NCUXoduranyeckux ocobeHHocTen;

— paspellaeTcsa WUCMOMb30BaHWE TEXHUYECKUX Cpeacts, HeobXoOuMbIX UM B CBS3M C WX
NHAMBMAYanbHbIMW 0COBEHHOCTSAMU (3TW cpeacTBa MOryT ObiTb NpefoCcTaBneHbl YHUBEPCUTETOM MU MOTYT
MCrnonb3oBaTbCcsl COBCTBEHHbIE TEXHUYECKNE CPeacTBa).

— npoBedeHue npouedypbl OUEHUBaHWA pe3ynbTaToB 0OyYyeHMs BO3MOXHO C  y4eToM
0coBeHHOCTEN Ho3onorMm (YCTHO, NUCbMEHHO Ha 6ymare, MNMCbMEHHO Ha KomMbloTepe, B opme
TECTUpOBaHMSA W T.M.) NpU MCNONb3OBaHUW AOCTYNHOW (POPMbl MPEedOCTaBNEeHUs 3adaHui OLEHOYHbIX
cpeacTB M OTBETOB Ha 3ajaHus (B neyatHoM dopme yBenunyeHHbIM LWpudToM, B hopme ayamosanucu, B
dopmMe SMNEeKTPOHHOrO AOKYMEHTa, 3afdaHusl 3a4MTbiBalOTCS aCCUCTEHTOM, 3adaHus npegocTaBnalTcs C
Mcnonb3oBaHMEM CypAonepeBoaa) C MCNOMb30BaHNEM OOMONHUTENbHOIO BpeMeHu AN NOAroTOBKM OTBETA.

Bo Bpems npoBegeHus 3aHATM B rpynnax, roe obydatotcs mHBanuabl u obydalowmecs ¢ OB3,
BO3MOXHO NPUYMEHeHNe MyNbTUMEAMNNHBIX CPeACTB, OPrTEXHUKM, Crana-npoeKTOpoB U MHbIX CPpeacTB ANd
NOBbILLEHNS YPOBHA BOCMPUATUSA y4ebHON MHpopmaLmmn 06y4aroLWLMMNCS C PasnnuyHbiMu HapyweHnamu. ng
pasbsCHEHWs OTAefbHbIX BOMPOCOB M3yyaeMOW AUCUMNNWMHBLI  MpenogaBatensMu  AONOSHUTENbHO
NPOBOAATCH MHAMBUAYamNbHbIE KOHCYNbTauMmM, B TOM YMCHE C UCNofMb3oBaHneM cetn HTepHeT.

7.7. O6ecnevyeHne o6pasoBaTenbHbIX MPOrpPamMM C YaCTUYHLIM NPUMEHEHUEM
3MEeKTPOHHOro 06Yy4YeHUs1 U AUCTAHUMOHHbIX O6pa3oBaTeNibHbIX TEXHOMNOri

Mpu peanusauMm nporpamMmmbl  AUCUMMAMUHBI  MOTFYT MPUMEHSTLCH OMEKTPOHHOe obydyeHne u
OMCTaHUMOHHbIe 06pasoBaTenbHbIe TEXHOMOUM.

B cnyyae npuMeHeHWs 3MEKTPOHHOrO 0BYyYeHWsl, OUCTAHUMOHHBIX 06GpasoBaTenbHbIX TEXHOMOIUNA,
obyvatommea obecrneynBaeTcs OOCTYN K COBPEMEHHbIM MpodeccUoHanbHbiM 6a3amM  AaHHbIX U
MHPOPMALIMOHHBIM CMPaBOYHBIM CUCTEMAaM, COCTaB KOTOpbIX onpeaensieTcs B paboueii nporpamme. B
MHbopMaLMOHHO-06pa3oBaTenbHON cpede YHMBepcuTeTa B paMKkax AUCLMMNWH CO3[4aeTcsl 3NeKTPOHHBLIN
obyyatolmii Kypc, cogepawmin yd4eGHo-MeToamyeckne, TeopeTudeckne maTepuansl, MHDOPMALMOHHbIE
maTepuanb! Ans caMoCTOSATENbHOW paboThl.
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8. NUCT PACCMOTPEHWUA U OIOGPEHWUA
paGouei nporpammbl aucuMnMKHbl 51.0.09 ®usuka
8 cocrase OMNOM 27.03.01 CtaHAapTH3aUMA W METPONOTHA

1. PaccmoTpena u ogoGpexa:

a) Ha sacepanwn oBecneymsaiowed npenogasanne Kadeapbl MaTeMaTHYecKnx M ECTECTBEHHOHaYYHbIX
AUCUMNNKH;

npotokon Ne /7 or vi . ©5 2023r. V4

3as. xadepon, KaHA. IKOH. HayK, AOUEHT T.10. CrenaHoea

6) Ha 3acepaHuv MeTOANYECKOR KOMUCCHM NO HanpaBnexwio nogroroeku 27.03.01 CtavaapTuaauus u

METPONOTNS;
npotokon Ne 0 _or 23 . 05 2023r,
Mpeaceparens MKH - 27.03.01, kaHg. Tex. HayK, QOUEHT V.27 /,1 H.A. IOpk

2. PaccMoTpeHue M oaobpeHne BHEWHHMM NPeACTaBUTENAMM (OPraHaMi) neaarornyeckoro
(ayyHo-neparornyecxoro) coobuwecrasa no npodpunio nncuunn%

KaHa. hua.-mar. Hayk 0O.B. PoguoHoea

9. U'BMEHEHWUA N OOMNOJNIHEHUA

K paboyen nporpaMmme QUCLMIMIINHbI
npeacrtaBneHbl B npunoxeHun 10.
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NEPEYEHDb

MPUNOXEHME 1

NUTEPATYPbI, PEKOMEHAYEMOW ANA U3YYEHUA OUCLUNIUHbI

ABTOp, HAMMEHOBaHWe, BbIXOAHbIE JaHHbIE

Ooctyn

Mpabosckuin, P. V. Kypc dmsnku : yuebHoe nocobue ans sysos / P. U.
MpaboBckuin. — 13-e usg., crep. — Cankr-MNetepbypr : JlaHb, 2022. — 608 c. —
ISBN 978-5-8114-9073-8. — TeKCT: aneKTpOHHbIN // J1aHb : SNeKTPOHHO-
6ubnnoteydHas cucrema. — URL: https://e.lanbook.com/book/184052. — Pexum
JocTyna: Ang aBTopus. nonb3oBaTenen.

http://e.lanbook.com

KaHH, K. B. Kypc obwen dusunkm: yuebHoe nocobue / K. b. KaHH. — Mocksa :
KYPC: NMHOPA-M, 2022. — 368 c. — ISBN 978-5-905554-47-6. — TekcT :
aneKkTpoHHbI. — URL: https://znanium.com/catalog/product/1094750. — Pexum
JOCTyna: no NoAnucke.

http://znanium.com

XaBpyHsik, B. I'. dusmka. JlabopaTopHbIi npakTukym : ydebHoe nocobue / B. T.
XaBpyHsk. —MockBa : MHOPA-M, 2019. — 142 c. — (Bbicuee obpa3oBaHue:
Bakanaepuar). — ISBN 978-5-16-006428-4. — TeKkcT : 3aneKTpoHHbIn. - URL:
https://znanium.com/catalog/product/1010095. — Pexum gocTyna: no noanncke.

http://znanium.com

JloryHoBa, 3.B. lNpaktukym no dusuke : y4ebHoe nocobue /3.B. JloryHoBa. —
Omck :dIrbOY BO Omckuin FAY. 2020. — 87 c. — ISBN 978-5-89764-833-7—

TekcT : aneKkTpoHHbIN // JlaHb : anekTpoHHO-6ubnunotevHas cuctema. — URL:
https://e.lanbook.com/book/136149. — Pexum pocTyna: pAgnd asTopwus.
nonb3oBaTenemu.

http://e.lanbook.com

MpyaHukosa, U. A. MonekynspHasa dwusmka n TepmoamHamuka B B6rnok-cxemax v
Tabnuuax : yyebHoe nocobue / WN. A. MNpygHukosa, A. A. babapuko. — Omck :

Omckun  TAY, 2020. — 78 c. — ISBN 978-5-89764-901-3. — TekKcT:
SNEKTPOHHbIM //  JlaHb : 9nNeKkTpoHHOo-O6ubnuoteyHasa cuctema. — URL:
https://e.lanbook.com/book/153550. — Pexum pgoctyna: and asBTOpU3.
nonb3oBaTenewn.

http://e.lanbook.com

Menues, A. . ®nsuka : yyebHoe nocobue / A. 1. iennes. — 2-e n3g., ucnp. —

Cankr-lMeTepbypr ; Mockea ; KpacHogap : NaHb, 2009. — 672 c. — ISBN978-5- HCXbB
8114-0760-6. — TEKCT : HENOCPEACTBEHHbIN.

TpodwmmoBa, T. N. Kypc dpmaukm : yuebHoe nocobue / T. . Tpocmmosa. — 11-e

n3g., ctep. — Mockea : Bbicwag wkona, 2006. — 557 c¢. — ISBN-55-7695-2629-7 HCXBb

— TeKCT : HENOCPEACTBEHHbIN.

Bonpocbl ectectBo3HaHuss. — WpKyTck : WpKYTCKMA  rocygapcTBEHHbIN
yHuBepcuTeT nyten coobueHuns, 2013 - . — BoixoguT 4 pasa B rog. — ISSN 2308-
6335. — TekCT : aneKTPOoHHbIN // JlaHb : 9neKTpoHHO-6nbnuoTeyHas cuctema. —
URL: https://e.lanbook.com/journal/2310. — Pexum pgoctyna: Ans asBToOpWUS.
nonb3oBaTenen.

http://e.lanbook.com
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MPUNOXEHMUE 2

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

1. YpaneHHble 3NeKTPOHHbIe ceTeBble y4eOHble pecypcbl BPeMEeHHOro AocTyna,
copmupoBaHHbIe HA OCHOBaHUM NPAMbIX AOrOBOPOB C NpaBooGnagaTensimMmm
(aneKTpoHHble 6MbnuoTeyHble cuctembl — ABC),
MH(OPMaALMOHHbIE CNPABOYHbIE€ CUCTEMbI

HaumeHoBaHue Hoctyn
OneKTpoHHO-6MBNnoTevHasa cuctema nsgarenscrea «JlaHby http://e.lanbook.com
OneKTPoHHO-6MbnnoTeyHasa cuctema «Znanium.com» https://znanium.com/
OneKTPOHHO-6MbnunoTeyHas cuctema «KoHCynbTaHT CTyAeHTa» http://studentlibrary.ru
YHuBepcanbHas 6a3a gaHHbix MIBAC https://eivis.ru/
CnpaBo4Has npaeoBas cuctema KoHcynbTtaHTlntoc http://www.consultant.ru

2. OneKTpOHHbIE cCeTeBble PecypcChbl OTKPbITOro goctyna (npodeccuoHanbHble 6a3bl AaHHbIX,
MaccoBble€ OTKPbITbI€ OHJIAaWH-KYPCbI 1 Np.):

MpodeccmnoHanbHble 6a3bl AaHHbIX https://do.omgau.ru

3. OneKTpoHHbIe y4eOHble U y4eGHO-MeToAMYeCKHUe pecypchl, NOAroTOBIIeHHbIE B YHUBEpPCUTETE:

ABTOp(bI) HanmeHoBaHve Hoctyn
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http://studentlibrary.ru/
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MPUNOXEHMUE 3

YYEBHO-METOANYECKOE OBECINEYEHUE
CAMOCTOATEIbHOU PABOTbI OBYYAIOLLMXCSA

no AucuuniunHe

1. YyebHO-MeTOAUYECKaA nuTepaTtypa

ABTOp, HanMmeHoBaHue, BbIXOAHblEe AaHHbIE

Hoctyn

JloryHoea, 3. B. Tllpaktukym no dwusmke : ydebHoe
nocobue / 3. B. JloryHoBa. — Owmck : Omckuinn [AY, 2020.

- 87 ¢ - ISBN 978-5-89764-833-7. —TekcT :
ANEKTPOHHbIN //  JlaHb @  3NEeKTPOHHO-6MbnunoteyHas
cuctema. — URL: https://e.lanbook.com/book/136149

(nata obpawenua: 11.04.2022). — Pexum goctyna: gns
aBTOPM3. NOfb30BaTENEN.

https://e.lanbook.com

MpyoHukoBa, W. A. MonekynapHas dwusnka w
TepmoanHamuka B Grok-cxemax u Tabnuvuax : ydebHoe
nocobue / W. A. MNMpygHukoBa, A. A. babapuko. — Omck
:Omckui FTAY, 2020. — 78 c. — ISBN 978-5-89764-901-3. —

TekcT : 3NEKTPOHHBbIN // JlaHb : 3NEKTPOHHO-
6ubnuoTteyHas cuctema. - URL:
https://e.lanbook.com/book/153550 (mata o6palleHus:
11.04.2022). — Pexum poctyna: pnns  aBTOpU3.
nonb3oBaTenen.

https://e.lanbook.com

2. YyeGHO-MeTOAMYECKME pa3paboTKM Ha NpaBax PyKonucu

AsTOp(bI) HaumeHoBaHue

Hoctyn

3. YuyeGHbIe pecypcbl oTKpbITOro gocryna (MOOK)
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NMPUNOXEHUE 4

METOOUYECKUE YKA3AHUA ONA OBYYAKOLLUXCA
Mo OCBOEHUIO OUCLIMMNUHBI

npeacTtaBneHbl oTAeNIbHbIM QOKYMEHTOM

21



NMPUNOXEHUE 5

NHOOPMALIMOHHbIE TEXHOJIOIUN,
ucnonb3yemble Npu ocywecTeneHnm o6pasoBaTenbLHOro npouecca

no AucuuniunHe

1. MporpammHbie NPOAYKTbI, HEO6X0AUMbIE OISt OCBOEHUA Y4eOHON AUCLUNITUHBI

HanmeHoBaHue

nporpammHoro npoaykta (M)

Buapl yuebHbIX 3aHATUI 1 paboT,
B KOTOPbIX UCMONb3yeTcs
OaHHbIN NPOAYKT

[MakeT opnCHbIX NporpaMmm

Jlekumn,  nabopaTopHble  3aHATUS,
camocTodATenbHas paboTta
obyuaroLmxcs

2. UlH(hopMaUMOHHbIe crpaBoYHble CUCTEMbI, HEOGX0AUMbIe

AnAa peann3auuun yqeGHoro npouyecca

HavnmeHoBaHue
CNpaBOYHON CUCTEMBI

Ooctyn

CobogHasa saHuuknoneams Bukuneaus

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

CINC «KoHcynbTaHT+»

http://www.consultant.ru

3. CHeLI,VIaHVISVIpOBaHHbIe nomMmeLwjeHnAa n

obopyaoBaHue,

ucnonb3yemble B paMKax MHopmaTu3aumm y4eGHOro npouecca

HanmeHoBaHue nomeLlueHns

HanmeHoBaHune
obopyaoBaHus

Buapbl y4ebHbIX 3aHATUIA 1 paboT,
B KOTOPbIX NCMOSb3YyeTCsl
JaHHoe nomelleHne

YuebHas ayautopus

M
yHUBEpcUTETA

MK, komnnekT
yNnbTUMEANNHOTrO
obopynoBaHus

Jlekummn, nabopaTopHble 3aHATUS,
camocTosiTenbHasa paboTa
obyyvaroLmxcs

4. UHchopmaLMoHHO-0bpa3oBaTenbHbie cuctemsl (AUOC)

HanmeHnoBaHne SNOC

Hoctyn

Buapbl y4ebHbIX 3aHATUI 1 paboT,
B KOTOpPbIX UCMOMb3yeTcs
JaHHasi cuctema

MNOC OMIrAY-Moodle

http://do.omgau.ru

CamocTodatenebHasa paboTta
obyuatolerocs
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NMPUNOXEHME 6

MATEPUAJIbHO-TEXHUWYECKOE OBECINEYEHUE
YYEBHOI'O NMPOLIECCA MO ANCUUIITUHE

HanmeHoBaHne obbekTa

OcHallleHHOCTb 00BbeKTa

YyebHas ayanTopuda nekuynoHHOro tmna

Pabouyee mecTo npenogaBaTens, pabouse  MecTa
obyuvarowmxcs.

Hocka ydyeHudeckasi, Mebenb ayautopHas.

[MepeHocHoe MynbTMMeaMnHOe O0BOopyadOBaHWE: MNpPOEKTop,

HOYTOYK C NporpamMMHbIM obecnevyeHmeM, SKpaH.

YyebHble nabopaTtopun «dusmka:
«MexaHuka», «MonekynsapHas dpusuka,
«dnekTpudecTteoy, «OnTrka» kadenpsl
MaTeMaTU4EeCKUX N eCTECTBEHHOHAY4YHbIX
OUCLMNNWH,

Ayantopun ons camocToATeNbHON
paboTbl, NOMeLLeHNs ANst 00CNYKMBaHUS U
XpaHeHus pmamyecknx Npnubopos n
obopyaoBaHus.

Ayoutopun Ons  npoBefeHus nabopaTopHbIX  3aHATUMN,
rpynnoBbIX U WHAUBMAYANbHbIX KOHCYNbTauUWW, TeEKyLlero
KOHTPOIMS U NPOMEXYTOYHOW aTTecTauuu.
Paboyee MecTto npenogaBartens,
obyuvaroLmxcs.

O6opynoBaHue, HeobxoaMmoe Ans peanusaumm paboyen
nporpamMmbl: LWTAHFEHUUPKYW, MUKPOMETPbI, CEKYHOOMEPHI,
MarasumHbl  COMpoTuBNeHu,  ocuunnorpacgpel  OMJI-2M,
BonbTMeTpbl M-367, BonbTMeTpbl 3-515, nabopaTopHbie
peoxopAbl, peoctaTbl, nondpumeTpbl CM-2, pedppakromeTphl
NP®-22, MOHOXpPOMaTOopPHbI yHuBepcaribHble YM-2,
ocuunnorpadsl yHmeepcanbHble OCY-20.

paboune MecTa
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NPUNOXEHMUE 7

METOOUWYECKMUE PEKOMEHOALUU NPENOOABATENAM
no AucuuniuHe

1. OPTAHU3ALUMOHHBLIE TPEBOBAHUA K YYEBHOW PABOTE NO ANCLUMIIMHE

®opmMbl oOpraHu3auMm y4eOHOM [AeATeNbHOCTU MO AUCUUNIINHE. 3aHSATUS  FEKUMOHHOrO,
nabopaTopHOro 1 NpakTUYeckoro Tmna.

Y oby4varolmxcs BegyTcs NEKUMOHHble 3aHATMS B MHTEPAKTMBHOM hopMe B Buae Nekuuu-
BM3yanu3aumm, nekummn-6ecenbl U TpaguUMOHHbIE NeKkunn. 3aHATUst NabopaTopHOro M MpakTMYeCcKoro Tuna
npoBogaTca B BuAae: (ppoHTanbHbIX ONbITOB, nabopaTopHbix pabot, 3aHatum ¢ TCO wn gpyrum
obopyaoBaHMeM pasHoro Tuna.

B xope m3ydeHus gucuunnuvHel obyyaowemMycsi Heobxoaumo BbINOMHWUTL BHEAYOUTOPHYO paboTy,
KOTOpasi COCTOUT 13 crieyoLmx Bugos padorT:

- BbINOJIHEHME BUPTYanbHOW nabopaTopHon paboThl (4ns obydarowmxcs no o4Hom dopme);

- BbIMOJNTHEHME UHAMBUAYANBHOTO 3agaHus (4ns oby4yatowmxcsa no 3ao4Hon opme);

- camoCTOATENbHOE M3y4YeHNEe TEM/BONPOCOB NPOrpaMmei;

- CamMonoAroTOBKa K ayAUTOPHbLIM 3aHATUSIM;

- CamMonoAroTOBKa K y4acTUIO M y4acTe B KOHTPOSIbHO-OLIEHOYHbIX MEpPONpUATUSAX, MPOBOAUMBIX B
paMKkax TEKYLLEro KOHTPOSS OCBOEHUS AUCLIUMNIUHBI.

Ha camocTosiTensHoe nayyeHve obyvarowmmcst 04HON POpMbI BLIHOCUTCS TEMbI:

- M'mapoanHamnka ngeanbHOM XNOKOCTH

- M'mgpoanHammka BA3KOW KNOKOCTU

Mo utoram nayyeHus gaHHbIX TEM 0OYyYaOLIMACS rOTOBUT KOHCMEKT. Bonpockl TeM, BEIHOCUMBIX Ha
CaMOCTOSITENbHOE N3Y4YEHWE, BXOAST B KOMIOKBUYM U TECTOBbIM ONPOC.

Ha nocnegHem 3aHsTuUM B 1 ceMecTpe NpoBOAUTCS PYOEXHBIN KOHTPOSb pe3yrnbTaToB OCBOEHMS
aVcuMniuHel obyyalowumuca B Buae TecTOBOro onpoca. Ha nocnegHem 3aHsTUM BO 2 CeMecTpe
NPOBOAMNTCS 3aKINIOYMTENBHOE TECTUPOBAHME.

YuntbiBass  3HAYMMOCTb  AMCUMMIMHBIL, K €e  W3Y4eHU MNpegbsBrsioTCcs  crepyloliue
OopraHm3aunoHHble TpeboBaHUs:

— obsizaTenbHoe noceLlleHre obyyatoLWwmnmMcs Bcex BUOOB ayaAUTOPHbLIX 3aHATUIA; BeAeHNe KOHcMnekTa
B XOA€ NEeKUMOHHbIX 3aHSATUIN; KadeCTBEHHasi camMoCTosiTernbHasi NoAroToBka K nabopaTopHbIM 3aHATUSM,
akTuBHas paboTta Ha HuX.

— aKkTMBHasi, puUTMMYHas BHeayauTopHasi paboTta obyvalollerocs; CBOeBpeMeHHas caada
npenoaBaTtero OTYETHbIX MaTepMarnoB No ayauTopHbIM U BHEAyOAUTOPHBIM B1gam pabor.

2. OPFAHU3ALIMA U NPOBEOEHUE NEKLUMOHHbIX 3AHATUA

Cneundumka OUCLUMNUHBI COCTOUT B TOM, YTO PacCMOTpeHve (PyHOAMEHTarbHbIX TEOPEeTUYECKUX
BOMPOCOB Ha NEKUMsIX TECHO CBSI3aHO C MOCMNeayrWwuM nx obcyxaeHneM Ha nabopaTopHbIX 3aHATUsIX. B
3TUX YCMOBUSAX Ha NeKUUsix 0CO6eHHO BorbLUOe 3HaYeHe NMeeT peanusaums cneayowmx 3agaq:

- rnybokoe ocMbICNBaHWe psiga NOHATUI, SBNEHWI, 3aKOHOB, BBEAEHHbIX B TEOPETUYECKOM KYpCe;

- packpbITUE NPUKNAAHOrO 3HaYeHUsl TEOPETUYECKUX CBEAEHWIA;

- pasBuTME TBOPYECKOrO NOAX0AA K PELUEHNI0 MPAKTUYECKUX N HEKOTOPbIX TEOPETUYECKMX BOMPOCOB;

- 3aKpeneHune NosyYeHHbIX 3HaHWUI MyTeM NPaKTUYEeCKOro NCMonb30BaHus.

Hapsigy ¢ nepeuvcneHHbiMK Bbille 06GpasoBaTenbHbIMU LENAMU, NEKUUOHHbIe 3aHATUS OOIKHbI
npecnefoBaTh M BaXkHble LieNv BOCMUTATENbHOIO XapakTepa, @ UMEHHO:

- BOCMWTaHNe HacCTOMYMBOCTU B JOCTUXKEHUUN KOHEYHOW Lienu;

- BOCMWTaHWNe AUCUUNIIMHBI yMa, akKypaTHOCTM, 4OB6POCOBECTHOrO OTHOLLEHUS K paboTe;

- BOCMWTaHNE KPUTUYECKOTO OTHOLLEHMS K CBOEW AEATENbHOCTA, YMEHWUS aHanM3MpoBaTh CBOO
paboTy, NCKaTb ONTUMasIbHbINA NYTb peLleHnsl, HaXoAUTL CBOM OLIMGBKU U YCTPaHATL MX.

Mpwv M3noxeHNM MaTepuana y4ebHON ANCLUMNNMHLI, NpenoAaBaTernio cregyet obpaTuTe BHUMaHue,
BO-MepBbIX, Ha TO, YTO oGy4aloLumecs Nony4Ynunu onpeaerieHHoe 3HaHWe o npeameTe Mpu U3y4eHUn Opyrux
y4eBHbIX AUCLMNIIUH.

MpenogaBaTtenb OOIMKEH YeTKO AaTb CBSI3@aHHOe, MNocrefoBaTeflbHOe W3NOoXeHWe maTtepuana B
COOTBETCTBUM C HOBEMWMMMU OaHHBIMU Hayku, NpeacTaBuTb OGY4YaloLUMMCS OCHOBHOE ee cofepXaHue B
cKaToM, cucTemaTuavmpoBaHHOM Buge. MpenogaBatenb OOMMKEH uManaratb y4eGHbIi MaTepuan ¢ nosvumn
MeXOUCUMMNMHAPHOTO noaxoda, [JdaBaTb 4YeTkue onpedenieHust TMOHATUAHOTO — annaparta, KoTOopblid
MCNOMb3YEeTCs NPU U3YYEHUN OUCLUMITUHI.

B yyeGHOM npouecce npenopaeaTtenb AOHKEH UCMOSb30BaTb aKTUBHbIE U MHTEPaKTUBHbLIE hOpPMbI
06y4YeHus1, KOTopble AOIMKHbI ONMPATbCst HA TBOPYECKOE MbILLIEHe 0ByYatoLWnXcs, B HaMbornbLueid cTeneHu
aKTMBM3MPOBaTL MO3HABATENbHYI0 OEATEeNbHOCTb, AeNnaTb WX COaBTOopamu HOBbIX MAEN, npuyyatb WX
CaMOCTOSATESIbHO MPUHMMATbL ONTUMAsIbHbIE PeLLEeHUst U CNocobCTBOBaTE X peanvsauum.
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B aygutopHoi pabote c obOyvawolwmmuca npegnonaratlotca cnegylowme ¢GopMbl NMPOBEaEHUs
NeKymn:

Jlekumsa-6ecega npepnonaraeT HEMOCPEACTBEHHBIN  KOHTaKT MpenogaBaTtens C  ayauTopuen,
Nno3BonsieT MpuUBIEKaTb BHMMaHWe obyyalwlmxcs K Hambonee BakHbIM BOMpocam TEMbl, ONpeaenstb
cogepXaHue u TeMn usnoxeHus y4yebHoro martepuana c y4eTom ocobeHHocTelr oby4varmxcs. Ydactme
cnywarenen B nekunn-6ecege MOXHO NpMBIEeYb, HanpuMmep, o3adadmBas oOy4dalomuxcs BOMpocamu B
Hayane nekuum 1 nNo ee xody, BOMPOCbI MOryT, OblTb MHPOPMALIMOHHOIO 1M NPobreMHOro xapakrepa, Ang
BbIACHEHUSI MHEHUI U YPOBHA OCBEOOMITIEHHOCTU OGyHaPOLLl,I/IXCH no paCCManMBaeMOVI TemMe, CTeneHn nx
FTOTOBHOCTU K BOCNPUATUIO Nocrenyruiero matepuana.

Jlekumsa BM3yanusaumsa — npegnonaraet Bu3dyanbHylo nogadyy Matepwana cpegctsamm TCO wnum
ayano- n BuaeoTeXHUKN C pa3sBnuTmemM n KOMMEHTUMpoBaHNEM OEMOHCTPUPYyEeMbIX BU3yalibHbIX MaTepuanos,
YYUT CTPYKTYPUPOBAaTh, NPeobpa3oBbiBaTb YCTHYIO Y MUCBMEHHYIO MHAOPMaUMIo B BU3yarnbHyt0 hopMy, Bbiaenss
npn aTom Haubornee 3Ha4YnMble ANEMEHTHI.

3. OPFAHU3ALIMA U NPOBEOEHUE NIABOPATOPHbBIX U MPAKTUYECKUX 3AHATUIA NO OUCLIUNITUHE

Paboueli nporpammon npegycMoTpeHbl labopaTopHbIE Y NPAKTUYECKNE 3aHSTUSA, KOTOpblE CryKaT
ONS NPaKkTUYECKOro MPUMEHEHUS U3YydeHUs TeopeTU4eckMx npobnem, a Takke OTpaboTKM HaBbIKOB
NCNONb30BaHUA 3HaHUN. JlabopaTopHbIe N NpaKTUYECKME 3aHATMSA JatoT obydaroemMycs BO3MOXHOCTb:

— Hay4MTbCH CBSA3bIBATb HAy4YHO-TEOPETUYECKMNE MOMOXEHMS C NPAKTUYECKON AEATENbHOCTbIO;

— NPOBEPUTb, YTOYHUTb, CUCTEMATU3NPOBATL 3HAHUS;

— oBnageTb Npuémamm paboTbl C PU3NHECKUMIN U3MEPUTENBHBIMU NpMbopamu;

— Hay4YNTbCHA TOYHO M JOKa3aTeNbHO BblpaXaTb CBOW MbICIM Ha A3blKe KOHKPETHOWN HayKu;

— aHanuanpoBaTb aKTbl, BECTW AMarnor, AMCKYCCUIO, OMMOHMPOBAT;

— CaMOCTOATENbHOIo nNoucka, oTbopa n nepepaboTkm MHpopmaumu.

4. OPFAHM3ALIMA CAMOCTOATEJIbHOU PABOTbI OBYYAIOLLIMXCA

4.1. CamocToAiTeNibHOE U3y4YeHune Tem
lMpenogaBatens B Hayane u3yyeHus AOMCLMMIMHBI BblgaeT obydvarowumcs Bce Tembl AN
CaMOCTOATENbHOro K3yveHusi, onpegenseTr cpokn BAPC un npegoctaBneHuMss OTYETHbIX MaTepuanos
npenogasartento. Popma OTYETHOCTM MO CAMOCTOATENbHO N3YYEHHbIM TeMaMm — KOHCNEKT. KOHCMEKT JorkeH
ObiTb cocTaBneH B Buae nnaHa, Tabnuubl unu cxembl. [MpocToe nepenucbiBaHWe TekcTa yyebHuka He
gonyckaetcs. NpenogasaTtento HEOOXOAMMO MOACHUTL 0By4YaoLMMCH OBLLMI anropuTM CamoCTOATENBHOMO
N3y4YeHns Tem:

O6LWMIN anropuTM CaMmOCTOATENBbHOIO U3YYEHUSA TEM:

1) O3HaKoMWUTbCA C PEKOMEHAOBAHHOW Yy4eOHOW NUTEepaTypon U 3SMEKTPOHHBIMU pecypcamu Mo
Teme.

2) CocTaBuUTb Pa3BEPHYTLIV NIaH U3NOXKEHUS TEMbI.

3) BbibpaTb hopMy OTHETHOCTU KOHCMEKTOB (MMaH — KOHCMEKT, TEKCTYanbHbIA KOHCNEKT, CBOOOAHLIN
KOHCMEKT, KOHCMEKT — cxemMa) / npe3eHTauuns / acce / goknag.

4) MoarotToBnUTLCH K NPegyCMOTPEHHOMY KOHTPOMbHO-OLEHOYHOMY MEPONpUATUIO MO pesynbTatam
CaMOCTOSTENbHOMO U3y4YeHUs TEMbI.

5) lpyvHATL y4acTMe B yKa3aHHOM MeEPONpUATUKW,  NPOWTU TECTUPOBAHME  Ha MOCreaHeMm
ayOMTOPHOM 3aHATUM ceMecTpa.

4.2. CamonoarotoBKa o6y4arLnxcs K labopaTopHbIM U NPAKTUYECKUM 3aHATUAM MO AUCLUNIIMHE

CamonogrotoBka oby4aromxcss kK nabopaTopHbIM U NPaKTUYECKMM 3aHATUSIM OCYLLECTBMSIETCS B
criefyrowem anroputMe:
1. O3HakoMuTCSl MO Teme NabopaTOPHOro U MPAaKTUYECKOro 3aHATMSI C COOTBETCTBYHOLWMUM naparpadom
y4eBHOW NUTepaTypbl U C COOTBETCTBYIOLLEN NEKUMEN.
2. BbISIBUTb OCHOBHbIE BOMPOCHI, KOTOPbIM MOCBSILLEHO 3aHATHE.
3. OTBeTUTL Ha BOMPOCHI B TEOPETUYECKON YacTu paboyeit TeTpaam Ans nabopaTopHbIX 3aHATUIA.

4.3. CamonopgroToBka oby4arowmxcs Kk oukcupoBaHHbiM Bugam BAPC

Obyvatowmecs ovHon opmbl 0By4YeHUsT BbIMOMHAT ABE BUPTYyarnbHbIX NabopaTopHbiXx paboTbl 13
BMPTYyarnbHOro npakTvkyma no usnke Ansg By3oB koMnaHum «PusmkoH» (r. JonronpyaHei, Poccus). Ons
3TOro B CTpoke Bpaysepa Heobxoaumo BeBecTu agpec http://fcl.omgau.ru nnum http://fc2.omgau.ru. Ccbinku
OOCTYNHbI TOMbKO BHYTPWU YHUBepcuTeTa. B cogepxaHun npakTukyma Heobxoammo Hantu nabopaTtopHyro
paboTy n BbINONHUTL €é€. [lanee opopMUTbL OTYET, KOTOPbIVA BKIMOYAET: Ha3BaHue paboThl; Lenb paboTbl;
TeopeTnyeckyto YacTtb (coctouT u3 7-10 BOMPOCOB C OTBETaMW); SKCNEpPUMEHTanNbHYy YacTb (Tabnuubl n
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pacuyetbl) u BbiBod. OtyeT B bopmate .docx npukpennsercs B OMOC B anemeHT "BupTyanbHas
nabopatopHas paborta".

Ob6yvatowmumest 3aovHor opmMbl 00y4YeHUs npeanaraeTcsl BbIMOMHWTL MHAMBMAYallbHOE 3adaHue,
BKITlOvatoLLee B cebs 6 3agay no creayolwmm Temam pusmku;
. KuHemaTtuka n guHammka nocTynaTenbHOro 1 BpallaTenbHOro ABVMKEHW
. MonekynsipHasi pmsmka n TepMmognHaMmmnka
. OnekTpocTaTuka U NOCTOAHHbIN SNEKTPUYECKNIN TOK
. MarHuTocTaTtunka 1 anekTpoMarHuTHast MHOYKLMS
. KonebaHus n BonHbI
. FleomeTpunyeckasn, BonHOBas 1 KBAHTOBAsA ONTMKa

3agaum ons BbINOMHEHUA MHAMBUAYANbBHOMO 3adaHns cogepxatcs B [NpakTukyme no cumaunke (Cebinka:

https://e.lanbook.com/reader/book/136149/#1). NHonBmnayanbHoe 3ajaHue crnefyeT BbINOMHATbL B TeTpaau
aBTOPYYKOW CUHEro Unu YépHoro ueeTa. [Npu pelueHnn 3agad criegyeT npuaepmeatbes TpeboBaHuIA:
1. YcnoBue 3agaym NosIHOCTbIO Nepenncarhb.
2. BbinucaTtb faHHble 3a4a4yu B KOSTOHKY B MPUHATOM OYKBEHHOM O0O3Ha4YeHUN.
3. BblpasuTb Bce aaHHble B CU.
4. PeleHune 3agad kpaTko 060CHOBaTb C UCMOMNb30BaHNEM 3aKOHOB U NONOXEHUI bmamku. Mpun
HeobXxooMMOCTU peLleHne cnegyeT NOSICHUTL PUCYHKOM.
5. PewnTb 3agavy B ob6Liem Buae, T. €. BbIpa3uTb UCKOMYIO OU3NYECKYIO BENMNYMHY Yepes 3aaHHble B
3agave Benun4vHbl (B OYKBEHHbIX BbIPaXKEHUSX).
6. BbluMcnnTbe UCKOMYHO BENUYMHY, MOACTABMB B PACHETHYIO (hOPMYIY YMCIIOBbIE 3HAYEHUS.
7. 3anucaTb OTBET.

PelueHHble 3agaun dotorpadmnpytoTcs (Mny CKaHMPYKOTCS) M BCTaBnAKOTCSA B OTYeT B hopmaTte .docx
B Buae kaptuHkn. OTtyeT npukpennsaetca B QMOC B anemeHT "MIHgmMBuayansHoe 3agaHue".

OB WNER

5. KOHTPOJIbHbIE MEPONPUATUA MO PE3YNbTATAM U3YYEHUA OUCLIUMTINHDI

B TeueHne cemecTpoB Ha nabopaTOpPHbIX WM MPAKTUYECKUX 3aHATMSX OCYLLECTBRASETCA TEKyLMn
KOHTPOIb B BMAE YCTHOrO OMpoca Mo BoMnpocam 3aHATUS, NpoBepKa KOHCMEKTOB U TEOPeTUYEeCKOn YacTu B
pabouen TeTpaan.

Mo nToram n3yvyeHus pasgenoB AUCUUMIVMHBI NPOBOAUTCS KOHTPOIb B hOpMe KONITOKBUYMOB M TECTOB.
Ha nocnegHem 3aHATMM B 1-0M cemecTpe no utoram usyyvenus pasgenoB Ne 1-3 gucumnnmHel NpoBOAKTCSA
pybeXHbIN KOHTPONb B BUAE TECTUPOBaHUA. Ha nocrnegHem 3aHATMM BO 2-OM CEMECTPE MO UToram N3yyeHus
pa3genoB Ne 4-6 AucuMnnHbl NPOBOANTCS BbIXOOHOW KOHTPOSb B BUAE 3aKMIOYUTENBHOIO TECTUPOBAHWSI.

dopma MpoMeEXyTOYHOM aTTecTaumm obydawowmxca B 1 cemecTpe — 3a4yeT C OLUEHKOW, Bo 2
CEMECTpPE - 3K3aMEH.

MoagrotoBka K 9K3aMeHy W chaya dK3amMeHa OCYLEeCTBMSIETCS 3a CYET  y4yebHOro BpeMeHu
(Tpyoo€éMKOCTH), OTBEOEHHOrO Ha  9K3aMEHALUMOHHYI Ceccuio Ans  obyvarlLmxcs, CPOKM  KOTOpPOW
yCTaHaBMMBaKTCS NPMKA30M MO YHUBEPCUTETY.

[arta, BpemMs U MeCcTo MpoBeAEHUs 3K3aMeHa onpedensieTcs rpacduMkoM caayn  3K3aMeHOB,
yTBEPXAaeMbIM AEKAHOM BbiMycKatoLwero akyneTeTa.

OcHOBHbIe ycrioBusa gonycka oby4vatoLerocs K 3k3aMeHy:

O6yvarowucs  BbINOMHUN Bce BuAbl y4ebHON paboThbl (BKMOYAsi CaMOCTOATENBHYIO) U oTyMTancs ob mx
BbINOMTHEHNW B CPOKW, YCTAaHOBIEHHbIE rpadiukoM y4ebHoro npouecca no gUCcLUnimHe.

MnaHoBas npoleaypa NpoBeAeHMs 3K3aMeHa:

1. OaTa, BpeMsi 1 MeCTO MNPOBEAEHUS 3K3aMeHa onpegensercs rpadukoM caayvn 3K3aMeHOB,

yTBEPXOaeMbIM AekaHOM dhaKynbTeTa.

2. dopma ak3ameHa — CMeLLaHHas.

3. Bpems nogrotosku — 40 MUH.
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NMPUNOXEHUE 8
KAOPOBOE OBECNEYEHME Y4YEBHOI'O MPOLIECCA NO AUCUMUNNUHE
1. Tpe6oBaHue ®rocC

[onsa Hay4yHo-neparornyeckux paboTHUKOB (B NPUBEAEHHBIX K LIENOYMCIEHHbIM 3HAYEHUSIM CTaBOK),
umerownx obpasoBaHue, COOTBETCTBYHOLLEE NMPOUN0 NpenogaBaeMon AUCUMMNMHLI (MOAayns), B obLiem
yucrne Hay4yHo-negarornyecknx paboTHUKOB, peanuaylowmnx nporpammy 6akanaspmara, 4OSPKHA COCTaBNATb
He meHee 70 NpPouUEeHTOB.

[onsa Hay4yHo-neparornyeckux paboTHUKOB (B NPMBEAEHHBIX K LIENOYMCIEHHbIM 3HaYEHNSIM CTaBOK),
UMEILLNX YYEHYIO CTeneHb (B TOM YUCIE YYEHYH CTENeHb, NPUCBOEHHYIO 3a pybexxom u npusHaBaemylo B
Poccuiickon ®egepaunn) n (nnn) yueHoe 3BaHue (B TOM YMCIe YY4EHOe 3BaHME, NOSyYeHHoe 3a pybexxom u
npusHaBaemoe B Poccuiickonn degepaumm), B 0OWEM 4uUCre HayyHO-Medarormyecknx paboTHUKOB,
peanusyloLmx nporpaMmmy 6akanaBpuara, 4OIMKHa ObiTb He MeHee 60 NPOLEHTOB.

[ons paboTHUKOB (B NPMBEAEHHbIX K LIEMOYUCIIEHHBIM 3HAYEHUSAM CTaBOK) M3 YMcna pykoBoauTenen
N pabOTHUKOB OpraHu3auun, OeATeNbHOCTb KOTOpbIX CBf3aHa C HanpaBMneHHOCTb (Mpodunem)
peanu3yemoi nporpamMbl 6akanaespuarta (MMerLLMX cTax paboTbl B AaHHOW nNpodeccuoHanbHon obnactu
He meHee 3 nerT), B obLwem 4ucne paboTHMKOB, peanuayoLwmx nporpaMMmy bakanaspuaTa, OSKHa ObiTb He
MeHee 5 npoueHTOoB.
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NMPUNOXEHMUE 9

®OHA OLEHOYHbLIX CPEACTB NO AUCUUNITUHE

depepanbHoOe rocyaapcTBeHHoe GlogKeTHOoe o6pa3oBaTenbHOe yupexaeHue
BbicLuero obpasoBaHus
«OMCKuM rocyaapCcTBeHHbIN arpapHbii yHuBepcuteT umenu MN.A.CtonbinnHa»

¢aKyaneT 300TeXHUU, ToBapoBeaeHnUd n ctaHaapTuiaumm

OrloIrl no HanpaBneHuto noarotoBku 27.03.01 CtaHaapTUsaumusa n metTporsiorus

®OH[ OLIEHOYHbIX CPEACTB
no AucuuniunHe

B1.0.09 ®dusuka

HanpaBneHHocTb (npodunb) «TexHu4Yeckoe perynmpoBaHue N ctTaHgapTusauus
B NULLEBOW NPOMbILLUSIEHHOCTU»

MaTeMaTuvyeckunx 1

ObecneunBaroLlasa npenogaBaHne aucuunnuHbl kadegpa -
t p A Avcl qi) 'D'p eCTeCTBeHHOHay'-IHbIX AancunnivH

PaspaboTtuuk,

< 3.B. loryHoBa
cTapLuui npenogaearerb y

Omck 2023
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BBEAEHMUE

1. ®oHO OUEHOYHbIX CPEeACcTB MO AWUCLUUMNMHE siBRsieTcss obsizaTenbHbiM  060COGEHHBIM
npunoxeHvem k Pabouei nporpaMMe AUCUMMNIIVHBI.

3. ®oHO OLEHOYHbIX CPEACTB SIBMSIETCA COCTaBHOMW 4acTbld HOPMaTUBHO-METOAMNYECKOrO
obecneyeHnst CUCTEMbI OLIEHKN Ka4ecTBa OCBOEHMS 0By4aloLWLMMMCS YKa3aHHOM OUCLUMNINHDI.

4. Tpn nomowm ®OC  ocylecTBNSAETCA KOHTPOMb W ynpaBrfieHWe npoLeccom opMMpoBaHUS
obyvarommmca komnetTeHuuin, 13 yucrna npegycmotpeHHbix ®FOC BO B kavecTBe pesynbTaTOB OCBOEHMS
ONCUMNIWHBI.

5. ®oHA OUEHOYHbIX cpeaocte no gucuuniMHe BKI4Yaet B cebsi:  oLeHOuYHbIe cpencTea,
npuMeHdeMble ana BXOAHOIo KOHTPOJIA; OUEHO4HbIe cpencrtea, npunmMmeHdemble B pamMKax
nHamsngyanm3aunn  BbINOJIHEHNA, KOHTPOIA CbVIKCVIpOBaHHbIX Bngoe BAPC; oueHo4YHble cpencrtea,
npuMeHdAeMble AONnAd TeKylwero KOHTpPOJid M OUuEeHOYHble cpeacTtBa, nNpuMeHdemble TMNpu npomex(yTquon
arrectayum no ntoram n3yvyeHmna gucumnniimHbl.

6. Paspabortuvkamn oHOA OLEHOYHbIX CPeAcTB MO AWCUMMIMHE SBMSATCS npenojasatenu
Kadbedpbl MaremaTU4ecKkux U €CTEeCTBEHHOHAay4YHbIX AMCUMNnuH, obecneunBaowen unsyyeHue
obyvalowmmmnca  gucuunivHel B yHuBepcuteTe. CopepxaTenbHoW OcHoBow pAansd paspabotkm POC
nocnyxwuna Pabo4yas nporpamMmma AMCLUMNINHDI.
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YACTb 1. OXKMOAEMbIE PE3YJIbTATbl U3YYEHUA
y4eOGHOM ANCUUNIINHBI, NEePCOHaNbHbLIN YPOBEHb AOCTUXEHUA KOTOPbLIX NpoBepseTcs

C ncnonb3oBaHueM nNpeacTaBlieHHbIX B N. 3 OUEeHOYHbIX cpeacTe

KomneTeHumn, Koa n KoMNOHEHTblI KOMMNETEHLUIA,
B (hOpPMUPOBaHNU KOTOPbIX HavMeHoBaHue dhopmMupyemMble B pamkax JaHHOW AUCLMMIUHBI
3ae1CcTBOBaHa AMCLUMMIIMHA nHankaTopa (kak oXmaaeMblil pesynbTaT ee OCBOEHUS)
Kon, HAUMEHOBAHME AOCTVDKEHUN 3HAT U NOHUMATH ymeTb aenatb BMnageTb HaBblkaMu
KoMneTeHunn (oencTBOBaTH) (MMeTb HaBbIKM)
1 2 3 4
O6wenpodeccnoHanbHbIe KOMNETEHLUN
K CnocobeH OrK-1.2 OCHOBHblE BblAensTb NPUMEHEHNS 3HaHWN
Oonk-1 aHanuanposartb Wcnonbayet dumsnyeckme usmnyeckoe dusmnkm ans
3agauu dmanyeckme ABMEHUS, BEMWUYMHBI, | codepxaHue B pelueHuns
npodeccrMoHanbHon 3aKOHbI U 3aKOHbI U Teopum NPUKNagHbIX npodeccroHarnbHbIX
AeATenbHOCTN Ha NPUHUMNGI B du13nkM; HasHayveHne | 3agavyax; 3agav; NpaBubHON
OCHOBE MOSIOXEHUN, cBoew Y NPUHLMMBI pabotatb C aKcnnyaTaumm
3aKOHOB M METOAOB B | NpOdeCcCMoHanb | AeCTBMSA BaXHENWnNX | npubopamm n OCHOBHbIX Npu6opos
obnactu HOM dunsnyeckmx obopyaoBaHnem n obopyaosaHus
€CTECTBEHHbIX HAYK U | OeATerbHOCTU npnbopos. usunyeckon hmaunyeckon
MaTemaTuKu. naboparopuu. nabopatopuu.
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YACTb 2. OBLLASAA CXEMA OLIEHUBAHUA XOOA U PE3YNIbTATOB U3YYEHUA
YYEBHOU ANCLUNNINHDbI
O6LwWme KpUTEPUN OLIEHKU U peecTp NPUMeHsAeMbIX OLleHOYHbIX CPeacTB

2.1. O630pHas BegOMOCTb-MaTpuLa OLeHUBaHUA X04a U pe3yfibTaToOB U3y4yeHusi yuebHomn
OUCLUMNIIMHBbI B paMKax negarorm4yeckoro KOHTpons

Pexum KOHTPOMbHO-OLIEHOYHBIX MEPONPUATUIA

OueHka co CTOPOHbI Komuc-
Kareropus camo- B3anMo- n enoua n epCTaBVITeJ'IH CVOHHast
KOHTPOIIA N OLEHKHN OoLEeHKa OoLEeHKa P A PEA
BaTens npon3BoAcTBa OLeHKa
1 2 3 4 5
. NUCbMEHHbIN
BxogHoOW KOHTpOJSb 1
onpoc
WHaneuayanusaums
BbIMOSHEHNSA™,
KOHTPOIb 2
t¢hnkcnpoBaHHbIX BUAOB
BAPC:
- BupTyanbHas BOMpOCHI A4ns .
NMMNCbMEHHbIN
nabopartopHas paboTta 2.1 | camonogro- e
OTYéT
TOBKMU
- MugmBupyaneHoe 59 NMUCbMEHHbIN
3agaHue ) OTYET
TeKyLWmMn KOHTPONb: 3
BOMpPOChHI AS npoBepka
- CamocrosTenbHoe P A poBep
camonoaro- KOHCMNeKTa,
n3y4yeHue Tem
TOBKM TecTupoBaHue
BbICTYMNeHne
- B pamMKax nlabopaTopHbIX BOMpPOChHI A5 Ha 3aHATUN,
N NpakTuieckmx 3aHatmmmn | 3.1 | camonopgro- OTYyeT Mo
NoaroTOBKN K HAM TOBKM nabopaTtopHon
paboTte
- B paMkax obLue-
YHUBEpCUTETCKOW cuctembl | 3.2
KOHTPOIS YCNEeBAeMOCTU
PybexHbI KOHTpONb:!
obyyarowmxcsa no utoram 4 TecToBble pybexHoe
N3y4yeHns pasgenos BOMpPOCHI TecTupoBaHue
avcumnnnuHbl Ne 1-3
TecToBble 3aKNYnUTENb-
MpomexyToyHas
. BOMPOCHI, Hoe
aTTecTauus
5 3K3ameHaum- TecTMpoBaHue,
obyvaroLmxcst no utoram
OHHblE 3K3aMeH,
N3y4YeHnst QUCUUNIIHDI
BOMPOCHI 3ayeT

* AaHHBIM 3HAKOM NMOMeYeHbl MHAMBMAYanu3npyemble Buabl y4ebHoM paboThbl

2.2. ObwWwme KpUTEPUN OLIEHKU XO4a U pe3yribTaToB

M3y4YeHNA Y4eOHON ANCLUNIIUHBI

1. PopmanbHbIN KPpUTEPUIA NONyYeHUA O0GyYaroLMMUCA
NOJIOXNUTENbHON OLEHKU NO UTOram U3y4yeHUs QUCLMNIINHbI:

1.1. NpegycmMoTpeHHas nporpaMmma
N3y4YeHns QUCUUNIMHBLI 00yYatoLwmmMes
BbINONHEHa NOMHOCTLIO 40 Havana
npouecca NPoOMeXyTOYHOW aTTecTaumu

1.2. Mo kaxaon n3 npeaycMoTpeHHbIX NPorpaMMoin BUAOB
paboT no gucumninHe oby4varoLMnCs yCrewHo oTdynTarncs
nepea npenogasaTenem, 4EMOHCTPUPYS MPU 3TOM OOSHKHbIN
(He Hxe MUHUMarbHO MPUEMIIEMOr0) YPOBEHb
chOpMMPOBAHHOCTM 3NIEMEHTOB KOMMNETEHLINI

2. 'pynnbl HechopManbHbIX KpUTEpUeB
Ka4yeCTBEHHOW OLIEHKM paboTbl 06yYaloLerocs B pamMmkax U3y4YeHusi QUCLUMNIUHDI:
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2.1. Kputepun oueHKn KavecTtBa xoda
npoecca nsy4eHus obyyaroLmmcs
nporpaMmmbl ANCUUNANHBI (TEKYLLEN

yCrneBaeMocCTH)

2.2. Kputepun oLeHKN KayecTBa BbINOSHEHMST KOHKPETHbIX
Bugos BAPC

2.3. Kputepun oLeHKn KayeCcTBEHHOro
YPOBHSA WUTOrOBbIX PE3YNbLTATOB

n3ydyeHuna gucumninunHbl

2.4. KpuTepumn aTTecTauMOHHOM OLEHKN Ka4eCTBEHHOMO YPOBHS
pe3ynbTaToB U3yYeHUs OUCLUNITUHBI

2.3. PEECTP

ANieMeHTOoB (*)OHFI,a OLEeHOYHbIX CcpeacTsB no yqe6|-|017| auncumnnuHe

prnna OueHo4Hoe CpencTBoO Uinn ero AJ1IEMEHT
OLEHOYHbIX CpeacTB HanmeHoBaHune
1 2

1. CpeacrtBa gns
BXOAHOIo KOHTPONA

BOI'IpOCbI 1 3agaHna gnga npoBegeHnd BXOAHOIro KOHTponA

LWkana n KpUTeEpuUn oueHnBaHMA OTBETOB HA BOMPOCHLI BXOOHOIO KOHTPOJ1A

2. CpencrtBa

Ans MHaMBMayanusaumm
BbIMNOJIHEHUS,

KOHTponsi
¢omKCcMpoBaHHbIX BUAOB
BAPC

MepeyeHb TeM BUPTyarbHbIX J1TaGopaTopHbIX paboT
Mpoueaypa BbiGopa TeMbl 0GyYaoLMMCS

LLkana u kpuTepumn oLeHNBaHNA BUPTyarnbHON nabopaTopHoi paboThbl

WuavBuayansHoe 3agaHue

LWkana n Kputepun oueHnBaHna nHonBmnayanbHOro 3agaHua

3. CpeactBa
ANA TeKyLlero KOHTpons

BOI'IpOCbI O51A CaMOCTOATEJ1IbHOIoO N3y4eHund TeMbl

Obwun aJliropuTMm CaMoCTOATESJIbHOIO N3Yy4EHUA TEMbI

LWkana n Kputepun oueHnBaHNA CaMOCTOATESIbHOIo N3y4eHnda Tembl

BOI'IpOCbI anga camMmonogrotToBkM K na6opaTopr||v| N NPakTU4eCKNM 3aHATUAM

LWkana n Kputepun oueHmnBaHna camonoaroToBku K na6opaTopr|M n
NPaKTU4ECKUM 3aHATUAM

Bonpocbl k KONNOKBUYyMYy

LLkana n Kputepun oueHnBaHna OTBETOB HaA BOMPOCHI KOJIJIOKBUYMaA

4. CpeactBa ans
py6exXHOro KOHTpons

TecToBble BONPOCHI 4111 NPOBEAEHMS PyOEXHOro TeCTMPOBaHUS

LLikana v KpuTepum oLeHMBaHWS OTBETOB HA BONPOCHI pyGeKHOro
TECTUPOBaHWS

5. CpenctBa

AN NPOMEXYTOYHOMN
aTTecTauum no utoram
M3yYeHUA QUCLMMITUHDI

TecToBblE BOMPOCHI Ana nposegeHnsa 3akKni4YnTesibHOro TeCtupoBaHua

LLikana v KpuTepum oLeHMBaHMS OTBETOB Ha BONPOCHI 3aKMYUTENbHOMO
TECTUPOBaHWS

BOI'IpOCbI Ona NnoArotoBKU K I'IpOMG)KyTOLIHOIZ aTtrectauumn

lMnaHoBas npouenypa npoBegeHna ak3aamMeHa

LWkana n Kputepun oueHmBaHNA OTBETOB HaA BOMPOCHI NMPOMEXKYTOYHOIo
KOHTPOIA
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2.4 OnucaHue nokasaTenen, KpUTEPMEB U LLUKan OLeHUBAHUA U 3TanoB hOPMMPOBAHUA KOMMNETEHLUMA B paMKaxX AUCLUNITUHBI

YpOoBHU CChOPMMPOBAHHOCTN KOMNETEHLMIA

KOMNeTeHUua He

MUHUMaIbHbIN cpeaHun BbICOKWI
cdopmmpoBaHa
OLueHKM chOPMUPOBAHHOCTN KOMMNETEHLUI
2 3 4 5
OueHka OueHka OueHKa «Xxopowo» OueHKa «omiu4Ho»

« Heydoenemeopumenb/-/o»

«yaoenemsopumeano»

Xapakrepuctuka ccpopmu

POBAHHOCTU KOMMNETEHU NN

Whpekc u Koa MokasaTens KomneTeHuus B nonHom CdhopMrpoBaHHOCTb CdopMmmpoBaHHOCTb CdhopMmpoBaHHOCTb ®opmbl 1 cpeacTBa
HasBaHue uHankatopa | VHAWKATOPbI | OLEHWBAHWA — 3HAHNS, | Mepe He copMMPOBaHa. KOMMeTEHLUM KOMMETEHLIUM B LieSIoM KOMMETEHLIMM MOMHOCTbIO KOHTPOIA
KkomneTeHuuy | AOCTVRKEHMI | KOMMETeHLMN YMEHNS, HaBbIKN VImetoLnxcst 3HaHni, COOTBETCTBYET COOTBETCTBYET COOTBETCTBYET cpopmuposaHus
KOMNeTeHLn (Bnanexms) YMEHWIA 1 HAaBbLIKOB MUHUManbHbLIM TpeboBaHUAM. Tpe6oBaHUAM. KoMneTeHuun
HegoCTaToOuHO Ans TpeboBaHusaM. Mmetowmxcsa 3HaHui, Nmetowmxcsa 3HaHun,
peLleHnst NPaKTUYeCcKnx Mmetowmxcs 3HaHun, YMEHWI, HaBbIKOB U YMEHWIN, HaBbIKOB 1
(npodpeccrnoHanbHbIX) YMEHWIN, HaBbIKOB B LIEMOM MOTMBaLMN B LIENIOM MOTUBAaLMK B NOSTHON
3agav [OCTaTO4HO ANS PeLleHns | [OCTaTOYHO ANs peLueHns Mepe [0CTaTo4YHO ANs
NpaKTNYeCcKnX CTaHAAPTHbIX PELUEHNS CIOXHbIX
(npodpeccrnoHanbHbIX) NPaKTUYECKNX NPaKTUYECKNX
3agad (npodbeccuoHanbHbIX) (npodbeccuoHarnbHbIX)
3agav 3agad
KpuTtepum oueHnBaHus
MonHoTta 3HaTb: OCHOBHblE He 3HaeT ocHOBHblE MoBepxHocTHO CBoboaHo opueHTupyetca | B coBeplueHcTBe 3HaeT:
3HaHWUN dusnyeckne SBrneHns, dursnyeckne SBneHns, OpWEHTUpPYeTCH B: B: OCHOBHbIX (OU3NYECKNX OCHOBHble husmnyeckne
BeSIMYUNHBI, 3aKOHbI 1 BESIMYMHBI, 3aKOHbI U OCHOBHbIX OV3N4ECKNX ABNEHWSX, BENUYMHAX, ABNEHNS, BEMUYNHBI,
Teopun PU3NKK; Teopun pusnku; ABMNEHWSIX, BENU4MHax, 3aKOHax W Teopusix 3aKOHbI N TEOpUN OU3NKK;
HasHa4eHve 1 HasHa4eHue 1 NPUHLUMMbI 3aKoHax 1 Teopusx DU3NKN; Ha3HAYEHUN U Ha3HavyeHue 1 NPUHLUMMbI
NPUHUMNbI AeNCTBUS [EeNCTBUS BaXKHENLLNX U3NKK; Ha3HaAYEHUN U npyHUMnax gencTeums [EeNCTBUSA BaXKHENLLMX
BaXXHeMWwunx pusmyeckux | cusmyeckux npubopos. npuHUMNax aencTams BaXXHENLWNX PU3NYECKNX hr3nyeckmx Nnpnbopos.
npnbopos. BaXKHEMLMX PU3N4eckux npnbopos.
npubopos.
Hanunuve YMeTb: BbIAENsATh He ymeer Bbigensite HeyBepeHHo BblaenseT YMeerT BblAensTb YBepeHHO ymeeT TectoBue
YMEHUM dusmyeckoe dusmyeckoe cogepxaHve | cusnyeckoe cogepxaHue usnyeckoe congepxaHne BbIAENsSITb hr3nyeckoe 3anaHMs
cofepxaHve B B NpUKMagHbIX 3aaadax; B NPUKNagHbIX 3agadax; B NPUKNagHbIX 3agadax; cofepxxaHve B BVIpTyaJ'IbH,a;l
npuKnagHelX 3agayax; paboTtaTb c npubopamu n paboTaeT ¢ npubopamu un paboTaTb ¢ npubopamu un npvKnagHbIX 3agadax; nabopartopHas
OnK-1 OrK -1.2 paboTaTtb ¢ npubopamu oGopynoaaljmeM oGopynosatmeM o6opy,qoeatmeM paboTatb ¢ npubopamu u pabora
’ 1 obopyaoBaHuem cmanyeckon cbranyeckon dumanyeckon obopyaoBaHvem UHAVBIAL ar;bHoe
dusnyeckomn nabopatopuu. naboparopuu. nabopatopum. usmyeckon 3ananme B}:)n oChi K
naboparopuu. nabopatopuu. Dkonnoxam pM
Hanunuve Bnagetb HaBblkamu: He BnageeT HaBblkamu: Cnabo Bnageet BnageeT HaBblkamu: YBepeHHo BnageeT oK3aM eHauM%H)rll’bl e
HaBbIKOB NpUMEHeHVs 3HaHWI NpYMEHEHNS 3HaHWN HaBbIKaMu: NPUMeHeHus NpUMeHeHNs 3HaHWI HaBbIKaMW: NPUMEHEHMs BOMPOCHI.
(Bnapexve DU3NKN AN peLleHns PU3NKN ANS peLLeHns 3HaHWN PU3MKKN A4S DU3UKN OIS peLleHns 3HaHWU pusmkn ans
OMbITOM) npodeccroHanbHbIX npodpeccroHanbHbIX peLleHus npodeccroHanbHbIX peLueHns
3afay; NpaBuIbHON 3agad; NnpaBuIbHON npodgpeccroHanbHbIX 3afay; NpaBuIbHOM npodheccroHanbHbIX
aKcnnyaTaumm aKcnyaraumu 3ajay; npaBuUIbHON aKcnnyaTaumm 3ajay; NnpaBuUnbHON
OCHOBHbIX Mp1BopoB 1 OCHOBHbIX NpMBOpPOB 1 akcnnyataumm OCHOBHbIX MPMBOPOB 1 aKcnnyaTaumm
obopyaoBaHus obopynoBaHusi OCHOBHbIX NpMBopoB 1 obopyaoBaHusi OCHOBHbIX MPMBOPOB 1
dusmyeckomn dusmyeckomn obopynoBaHus usnyeckomn obopyaoBaHus
nabopartopuu. nabopatopuu. dusmyeckomn nabopatopum. usmyeckon
naboparopuu. nabopatopumu.
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YACTb 3. Metoauuyeckue matepuanbl, onpeaensmowume npoueaypbl oLeHUBaAHUA 3HAHUW, YMEHUN,
HaBbIKOB, XapaKTepu3yroLwmx 3Tanbl POPMMPOBaAHUA KOMNETEeHLMN

YacTtb 3.1. TUnoBble KOHTPOSbHLIE 3af4aHUs, HEO6XoAUMbIE ANA OLEeHKU 3HaHUW, YMEHUI, HaBbIKOB

3.1.1. CpenctBa
ANA HAMBUAYanu3auum BbINOJIHEHUSA, KOHTpons (pMKcupoBaHHbIX Bugos BAPC

3.1.1.1. BupTtyanbHas nabopatopHasa paboTa

Obyuvatowumess o4HoM bopMbl 0ByYeHUs npegnaraeTcs BbINONHUTH BUPTyanbHy0 nabopaTtopHyto
paboTy U3 BUPTYanbHOro NpakTukyma no dusnke Ans By3oB KoMnaHum «PU3mnkoH». [locTyn K BUpTyanbHOMY
NpakTUKymy KomnaHum «®DU3MKOH» nNpefocTaBneH B KOMMbOTEpPHbIX knaccax HCXB  (ccbinka
http://fcl.omgau.ru/, http://fc2.omgau.ru/). Tema n BapnaHT BUpTyanbHon nabopaTopHon paboTbl BblAAETCA
obyyarowemycsa Ha nepBow 3aHATUKU. BbeinonHMB BupTyanbHyto nabopaTopHyk paboty, obydaromiics
ocdhopMmsieTcs OTYET, KOTOPbIN BKIHOYAET: Ha3BaHue paboThl; Lenb paboTbl; TEOPETUYECKYHD YacTb (COCTOUT
n3 7-10 BONpocOB C OTBETAMM); SKCMepUMeHTanbHyt0 4YacTb (Tabnuubl U pacdeTbl) U BbiBog. OT4yeT B
dopmaTe .docx npukpennsietca B QMOC B anemeHT "BupTyanbHasi nabopaTtopHas paboTta".

MepeyeHb TeM BUPTYanbHbIX TabopaTopHbIX paboT

— [IBMXeHMe ¢ NOCTOAHHBIM YCKOPEHMEM.

— BmxeHne noa AeNCTBUEM NOCTOSAHHOW CUTbI.

— 3aKOHbI COXpaHEHUS MEXaHUYECKOM SHEPTUN.

— CoygapeHue ynpyrux Lapos.

— Ynpyrue u Heynpyrue yaapsi.

— 3aKoHbI TeYEHMS naearnbHON XNOKOCTU.

— CBoboaHble MexaHn4yeckume konebaHus.

— YpaBHeHune coctosiHus BaH-gep-Baanbca.

— Onddysmns B rasax.

— TennoemKocTb MaearnsHOro rasa.

— Teopema OcTtporpagckoro-l'aycca Ans anekTpocTaTuyeckoro nons B Bakyyme
— 3akoH Oma ans HeoAHOPOAHOrO yyacTKa uenu

— Llenn nocTtosiHHoro Toka

— 3aBMCUMOCTb MOLLHOCTM U KN UCTOYHMKA MOCTOSIHHOMO TOKA OT BHELLUHEW Harpysku
— [IBuw>KeHne 3apsHKeHHOM YacTULbl B 9NeKTPUYEeCKOM nore

— OnpepeneHve yaensHOro 3apsiia YactTuubl METOA0M OTKIMOHEHMSI B MAarHUTHOM rnorne
— MarHutHoe none

— ONeKTpoMarHuTHas UHAYKUUS

— MN3yueHne mukpockona

— OnbIT KOHra

— OnbIT HbloTOHA

— Ondppakuuna dpayHrodepa Ha OgHOW Lenu

— OudbpakuymoHHasn pelweTka

— BHewHunin potosdpdexT

— ekt KomnToHa v ap.

Mpoueaypa BbIOOpa TemMbl 06yYarowmMmcs
TemaTuka BupTyanbHou nabopatopHon paboTbl onpeaenseTcsd Ha O4YHOM 3aHATUN.

LWWKAJTA U KPUTEPUN OLLEHUBAHUA
BUpTYyanbHOI nabopaTtopHoi paboTbl

—  «3a4yTeHo» BbICTaBnseTCs, €cnuM oby4varolminics u3ydnn Temy rnabopaTopHOro 3aHsATHS,
OPUEHTMPYSICb Ha BOMPOCHI ANsl CaMONOAroTOBKM, OOpMUIT MaTepuan B BuAe oTdeTa o nabopaTopHoi
paboTe, cMOor BbINOMHUTL HEOOX0AMMbIE pacyeTbl U caenaTb BbiBOAbI;

— «He 3a4TeHO» BbICTaBNAETCS, ecrnv obyyatoLmiicsl HeakkypaTHO ohopMuUI MaTepuarn B BUge otdeTa
0 nabopaTtopHoi paboTe, He CMOT BbINOMHUTL HEOOXOAMMbIE pacyeTbl U caenaTb BbIBOAbI.

3.1.1.2. OpraHusaums BbINOJIHEHUA U NPOBepKa MHAUBUAYaNbHOro 3agaHus
Ob6yvatowumess 3aovHor hopmbl 00y4eHUs npeanaraeTcsi BbIMOMHUTL MHAMBUAYaNbHOE 3ajaHue,
BKIOYaloLLee B cebsa 6 3agady no cnedylowmmM Temam pursukm:
1. KuHemaTuka n gnHammka noctynaTesnibHOro U BpawaTenbHOro ABWKEHNI
2. MonekynspHas ¢u3suka u TepMmoaMHamMumka
3. BnekTpocTaTuka 1 NOCTOSAHHbIN 3MEKTPUYECKUIA TOK
4. MarHutoctaTuka 1 3aneKkTpomMmarHMTHas UHAYKLMS
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5. KonebaHus 1 BomnHbI
6. leomeTpunyeckas, BOrTHOBasi U KBaHTOBasi ONTUKA

3agaum ons BbINOMHEHUSA MHAMBUAYANBHOMO 3adaHus cogepxatcs B [NpakTukyme no domsuke (cebiska:
https://e.lanbook.com/reader/book/136149/#1).

MHamBuayanbHoe 3agaHune criefyeT BbIMOSMHATH B TETPAAM aBTOPYYKOW CUHEro Min YEpHOro LiBeTa.
Mpwn pelweHnn 3agad criegyeT nNpuaepkmeaTbes TpeboBaHUN:
1. YcnoBue 3agaym NonHOCTbLIO NepenncaTs.
2. BeinucaTb AaHHble 3a4a4u B KOMOHKY B MPUHATOM GyKBEHHOM 0603Ha4YeHUN.
3. Bbipa3uTb Bce gaHHble B CI.
4. PelueHune 3agad kpaTtko 060CHOBaTb C UCMOSb30BaHMEM 3aKOHOB M NONOXeHU dounsnkun. MNpun
HeobX04MMOCTU peLleHne creayeTt NOSCHUTL PUCYHKOM.
5. PewnTb 3agady B obLieM BUAE, T. €. BbIpa3nuTb UCKOMYHO (OM3NYECKYI0 BENUMYMHY Yepes 3afaHHble B
3apaye BenMUnHbl (B OYKBEHHbIX BblpaXKEHUSIX).
6. BbluMcnnTb UCKOMYHO BENUYMHY, MOACTABMB B PACYETHYHO hOPMYITY YMCIIOBbIE 3HAYEHUS.
7. 3anucaTb OTBET.

PelueHHble 3agaun doTorpadmnpytoTcs (MM CKaHMPYHOTCS) M BCTaBMAKTCA B OTYET B dhopmaTe doc
unu docx B Buae kaptuHkn. Otyet npukpennsetca B ONOC B anemeHT "HanBmnayanbHoe 3agaHune".

Mpoueaypa BbIGOpa BapnaHTa MHAMBUAYaNbLHOIO 3aAaHusA

Homep BapuaHTa WHOMBMAYANbHOrO 3adaHuMs — nocnegHsis  uucpa HoOMepa 3advyeTHoWn

KHWXKM. HOMepa 3agay no Kaxxaon TeMe — 3T0 HOMep BapuaHTa MHAMBUAYanbHOro 3adaHus

LUKANA N KPUTEPUM OLIEHUBAHUA
MHAMBUAYanNbLHOro 3agaHus

— «3a4TeHO» BbLICTABMSAETCH, €CNW  MHAUBMAYyanbHOE 3aJaHue npeacTaBreHbl B YCTaHOBMEHHbIN
CPOK U ohopMreHbl B COOTBETCTBUM C TpeboBaHuAMM; NnpaBurbHO pewweHo 60% u Gonee 3agav.

— «He 3a4TeHo» BbICTaBMsieTCH, ecnv UHAMBUAYyanbHoe 3ajaHue He odopMIEHbI B COOTBETCTBUM C
TpeboBaHuaMu; peLleHo MeHee 60% 3agau.

3.1.2. BONPOCbI
Ans npoBeAeHUs BXOAHOro KOHTpons

1. B kakmx eauHuuax cuctembl CU usmepsieTca: a) nepemelleHue;  6) CKOPOCTb; B) YCKOPEHME; T)
Bpems?

2. Kakon asHepruen obnagaet Teno maccon 100 g, nogHAToe Ha BbICOTY 5 M?

3. Benocuneauct exan co ckopocTblo 12 km/y B TeveHne 30 mMuHyT. OnpegenuTb MNyTb, NPOWAEHHbIN
BENOCMNEeaNCTOM.

4. 3anvwmnte hopMynMpPoBKM TPEX 3aKOHOB HblOTOHA.

5. Bblpa3uTte ckopocTb Tena 54 km/4 B M/C.

6. 3anuwute opmyny Nyt NPU PaBHOYCKOPEHHOM MPSAMONMHENHOM ABWXeHUN. Pacwundpyinte BennymHbl,
BXoAsLMe B 3Ty hopmyny.

7. Kakvne Bmabl MeEXaHUYECKOW 3HEPIUM Bbl 3HaeTe?

8. Kakoe aBwxeHue HasbiBaeTCs paBHOYCKOPEHHBIM? 3anuwimnte doopmyny, No KOTOpon onpeaenseTcs
yCKOpeHWe AN 3TOro ABWKEHNS.

9. B kakmx eguHuLax namepseTcs: a) paboTa; 6) MOLLHOCTb; B) aHeprusa?

10. Mpy NPAMONMHENHOM OBWXEHUM 3aBUCUMMOCTb MPOWAEHHOrO TENoM MNyTW OT BPEMEHW WMeEEeT BUA:

S=2+2t +t2,m . OnpepgenuTte ckopocTb (B M/C) Tena B MOMEHT BpemeHn t =1 C.

11. Bo ckonbko pa3 noTeHumnanbHasi SHEeprusl, HakonmeHHasi NPY>XMHOM MpU PacCTSHKEHUU U3 MONOXKEHMUS
paBHOBECUS HA 2 CM, MEHbLLIE, YEM MPU CXXaTUN TON XKe NPYKUHbI Ha 4 cm?

12. Kak Ha3biBaeTCs ABMeHNe npeBpaLleHns: a) >XugKocTu B nap; 6) napa B XMAKOCTb?

13. Kak Ha3blBaeTCcsa nepexop BELECTBa: a) N3 TBEPAOro COCTOSHUS B XUAKOE; 6) N3 XUOKOro COCTOSIHUS B
TBEPOOE?

14. B kakux egnHuuax cuctemol CU namepsietcs: a) gaenexuve; 6) Temnepatypa; B) 06bEM?

15. 3anuwuTte ypaBHEHME COCTOSIHMSA uaeanbHoro rasa. PacwndpynTe BenuUMHbI, BXxogdwme B 3Ty
dopmyny.

16. OnpeaenuTe NIOTHOCTb MeNa B ka/M° , eCnv Macca ero Kycka o6bémom 20 cM’ paBHa 48 e.

17. B kakux egnHuuax cuctemol CU namepsietcs: a) gaenexuve; 6) Temnepartypa; B) 06bEmM?

18. 3anuwute OCHOBHOE YypaBHEHME MOIEKYNAPHO-KMHETUYECKON Teopun. Pacwumdpynte BenuyuHbl,
BXogsdLume B aTy hopmyny.

19. 3annwmnTe popmynmpoBKy n bopmMyny 3akoHa Kynona.

20. B kakux egmHuuax nsmepsieTcs: a) anekTpuyeckuin 3apsag; 6) anekTpoEMKOCTb; B) NnoTeHumnan?

21. Kakve gBa poga anekTpuyeckux 3apsgoB CYLLEeCTBYT B npupode? Kak B3auMOAEWCTBYHOT Tena,
nmeroLLme 3apsaabl O4HOro 3Haka? pasHoro 3Haka?
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22. Kakor npoctenwmnn npmbop npeaHasHaveH Ansi OOHapy>KeHUs1 SNEKTPUYECKMX 3apsagoB M onpeaeneHuns

NX BENTUYMHBI?

23. Y10 Takoe aneKkTpu4ecknin Tok?

24, Kakum npmbopoM MOXHO M3MepUTb HanpshKeHne B aNeKTpUYeckon uenun?

25. B kakvMx eavHuuax u3MepsieTcsl: a) COMpOoTMBIIEHWE NpoBoAHWKA; 6) cunma Toka;
B) HaNpsbkeHne?

26. OnpegenuTte o6Owee conpoTuBrieHne ydactka AB uenu, ecnm R; =2
Owm, R, =3 Owm.

27. WN3obpasuTe Ha CxemMe COedMHEHVWe MPOBOMHMKOB: a) rnocrnegosaTensHoe; A B
6) napannencHoe. Onpegenute AnNS Kaxgoro coeguHeHus (a u 6), kakas wu3

ANEKTPUYECKNX BENNYMH OQUHAKOBa A5 BCEX NPOBOAHMKOB.

28. OT yero 3aBUCUT CONPOTMBREHME NPOBOAHMKA? 3anuwuTe opmyny, KoTopas

nokasblBaeT 3Ty CBA3b. R, R,

29. Onpegenute obwee conpoTuBrieHMe yyactka AB uenu, ecnu e I ey I
Ry =2 Om, R, =4 Om. A B
30. 3anuwmnTte hopmynmnpoBKy u popmyny 3akoHa [hxoyns — JleHua.

31. Ha pucyHke nsobpaxeHa anektpudeckasi uenb. 3 Kakux arneMeHTOB OHa COCTOUT?

32. Banuwute dopmynupoBKy 1 dopmyny 3akoHa Oma ans ydacTtka Lenu. \

33. Nepeuncnmre UCTOYHMKN MarHUTHOro Nnossi.
34. Kak HasbiBaeTCs M B Kakvx eQuHMLax M3MepsieTcs BenuymHa, KoTopas ABnsieTcs
KONMYEeCTBEHHOWN XapaKkTepPUCTUKON MarHUTHOro nonsa?

-

+

35. HanpaBneHve nvHUA MarHMTHOTO MOMs NPOBOAHUKA C TOKOM onpegensieTcsa no npasuny bypaBuuka.

Cdhopmynupyiite aTo Nnpasmno.

36. CchopmynupyiTe NnpaBuIio NEBOM PYKX OS5t TPOBOAHMKA C TOKOM, HaXoAsLErocs B MarHUTHOM rone.

37. 3anuwuTte 3akoH Amnepa. Onpedenute, Kyaa HanpaBneHa cwuna, JeicTBylollas Ha

NMPOBOAHMK C TOKOM, CO CTOPOHbI MarHMTHOIo nons (Cm. puc.)?
38. Y10 HasbiBaeTcs OOKYCOM fNMH3bI? ONTUYECKON CUITON NINH3bLI?
39. B 4ém 3akntouaeTcsa ABOMCTBEHHAsi Npupoda ceeta?

40. YTo NoHMMAaIOT NoA aucnepcueil ceeta? A
41. Ha pucyHke nokasaHa cobupatowas nuH3a v npegmet AB. lNocTponTe 0
nsobpaxeHne A;B; npeameta AB. F g

42. Yto noHmMmaloT nog uHtepdepeHumen n gudparkuuen ceeta?

43. 3anuwwnTte popMynmMpoBKy U hopMyny 3akoHa OTpaXKeHus ceeTa.

44, 3anuwwnTte popMynmMpoBKy U hopmMyny 3akoHa NpenoMneHus ceeTa.

45. MocTpowiTe AN Kaxgoro cny4as (a, 6, B) NONOXeHNe OTPaXEHHOro Unn
nagatoLuero nyya.

46 Kak HasblBaeTCs YacTuua SNeKTPOMarHUTHOro U3rnyyeHnsa?

47. OnuwmnTe CTPOEHNe aToma ¥ aTOMHOro sapa. a)
48. YTo BblI NOHMMaeTe NoA pagMoakTUBHOCTLIO?

. 239
49. CKosbKO NPOTOHOB U HEATPOHOB COAEPXMUT sAPO n3oTona 53 NP ?

y 27
50. CKOSIbKO MPOTOHOB 1 HENTPOHOB COAEPXKUT AAPO antomuuns 13 Al ?

LUKAJTA U KPUTEPUU OLUEHUBAHUA
OTBETOB Ha BONPOChLI BXOAHOI0 KOHTPOJA
- OueHKa «OTNNYHOY», ECIN KONNYECTBO NpaBusbHbIX 0TBETOB OT 81-100%.
- OueHKa «XOpoLLOY», eCrn KONMMYECTBO NpaBUibHbIX 0TBETOB OT 71-80%.

- OueHka «yOoBNneTBOPUTENIBHO», ECIM KONIMYECTBO NpaBUbHbIX 0TBETOB OT 61-70%.

- OueHka «HeyaooBIeTBOPUTESTIbHO», €CI KOJTMYeCTBO NpaBulibHbIX OTBETOB MEHee 61%.

3.1.3. CpencTtBa AN TeKyLero KOHTpons

BOMPOChHI

OISl CaMOCTOSITENIbHOrO U3y4eHus Temsl "MMapoaMHaMmuka ngeansHOM xugkoctu"
1. OCHOBHbIE MOHATUSA TMAPOANHAMUKM (TEYEHUE, NUHUK TOKa, TPybKa ToKa, MOTOK, CTauMoHapHoe

TeyeHue). YpaBHEHNE HEPA3PbIBHOCTU.

2. YpaBHeHue bepHynnu, cneactsns U3 Hero. MNpuMeHeHua: nynsBepusaTop, BOAOCTPYMHbLIA Hacoc.

BOMNPOCbI

AN CaMOCTOSATENbHOro u3y4yeHus Temol "MapoanHammuka BA3KOM xkupgkoctn”
1. BaskocTb. 3akoH HbloTOHa ANs cunbl BHYTPEHHEro TpeHus. dusnyeckumn cMbicn Ko3puuneHTa BA3KOCTHU.
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2. MeToapl onpeneneHus koadpdurumeHTa BsskocTu: metog Ctokca, metog lNyasenns.
3. Pexxnmbl Tewenus xugkoctn. Ymcno PenHonbaca.

OBLUA ANTOPUTM
CamMOCTOATENIbHOro U3y4eHns TeMbl

1) O3HaKOMMWTLCS C PEKOMEHOBaHHOW y4eBHOM NUTEpaTypoi 1 SNEKTPOHHBIMK pecypcami Nno Teme
(opvieHTVpPYSICb Ha BOMPOCHI ANt CAMOKOHTPOJIs).

2) Ha aToui ocHoBe COCTaBUTb Pa3BEPHYTLIN MaH U3NOXEHUS TEMbI.

3) BeibpaTb hopMy OTYETHOCTU KOHCMEKTOB (MflaH — KOHCNEKT, TEKCTYyarbHbIA KOHCNEKT, CBOBOAHbIN
KOHCMEKT, KOHCMEKT — CXeMa).

4) OhopMUTb OTYETHLIN MaTepuan B yCTAaHOBMEHHOM (OPME B COOTBETCTBUM METOOANYECKMMU
peKkoMeHZaLMAMMU.

5) HDOBeCTVI CaMOKOHTpPOJ1b OCBOEHUA TEMbI MO BOMpoCaM, BblAaHHbIM npenogaBaTerieM.

6) MNpenoctaBuTe OTYETHLIN MaTepuan npenogaBaTento No COrnacoBaHUO C BeAYLLMM NpenoaBaTenem.

7) MoAroToBUTLCS K NPeayCMOTPEHHOMY KOHTPOJbHO-OLIEHOYHOMY MEPOMNPUSTUIO MO pesynbTaTtaM
CaMOCTOATENIbHOIO U3y4YeHUsl TEMbI.

LUKANA U KPUTEPUM OLUEHUBAHUA
CaMOCTOATENIbHOIro U3yYeHNsA TeM

- «3a4TeHO» BbICTaBnseTcHd, ecnu obydyawwmnca odopMun OTYETHbIM MaTepuan B Buae
KOHCNEeKTa Ha OCHOBE CaMOCTOSATENIbHOMO W3YYEeHHOro MaTepuana, CMOr BCECTOPOHHE pPacKpbITb
TeopeTnyeckoe copepKaHue TeMbl, NMPOLLEN TEeCTMPOBaHME U KOMMYECTBO MpaBuUIlbHbIX OTBETOB OT 61-
100%.

- «HEe 3a4YTeHO» BbICTaBMSETCH, ecrnv 0byyalLWwuncs HeakkypaTHO 0popMUI OTYETHBLIN MaTepuan
B BMOE KOHCMEeKTa Ha OCHOBE CaMOCTOATENbHOro M3y4eHHOro MaTtepuana, He CMOr BCECTOPOHHE PacKpbiTb
TeopeTn4eckoe coAepaHwe TeMbl, MPOLUEN TeCTMpOoBaHME M KOMMYECTBO MPaBUIIbHbIX OTBETOB MeHee
61%.

BOMNPOCHI
AN CaMonoAroToBKMU K NPaKTUYECKUMM U NTabopaTOPHbLIM 3aHATUAM
MpakTuyeckoe 3aHsaTre Ne 1. dnsmyeckne OCHOBbI MEXAHUKM
1. KnHematumyeckune BenMUUHbI AN NOCTYNaTenbHOro ABMXEHUS (NyTb, NEpeMeLLeHNe, CKOPOCTb U
yCKOpeHMe).
2. HopmanbHoe, TaHreHumaneHoe 1 nonHoe yckopeHus. Knaccudumkauusa oBmxeHWn.
3. KuHemaTuyeckme BennUMHbI 4N BpaLLlaTenbHOro ABMKEHMS (YrioBOW NyTh, YrNoBasi CKOPOCTb, YroBoe
YCKOpEHMe, Nepnoa, 4actoTa). CBA3b MeXAy NMMHENHBIMU U YINOBBbIMU BENMYNHAMMN.
4. PaBHOMeEpHOE 1 paBHOMEPEMEHHOE OBWKEHUS. YPaBHEHUS 1 rpacuku.
5. 3akoHbl HbloToHa. Cunbl B MexaHuke. Macca, umnynbc.
6. MOMEHT MHepuuMn MaTepuanbHON TOYKU, MOMEHT MHEepPLUMK TBepaoro Tena. Teopema LTenHepa.
7. MomeHT cunebl, nneyo cunbl. MoMeHT nMmnynbca.
8. OCHOBHOE ypaBHEHWE AVHAMUKM BpaLLaTEIbHOro ABUKEHUS.
9. PaborTa, rpaduyeckoe nsobpaxeHne padoTbl. MOLLHOCTb.
10. MexaHunyeckas aHeprus (KMHeTu4eckasl, noteHumanbHas). 3akoH COXpaHEHUs! 3HEPTUW.
11. 3aKkoHbI coxpaHeHus nmnyrnbca. lNpumepbl NPUMEHEHNS.
12. Yaap abcontoTHO ynpyrnx u Heynpyrmx Ten.
13. 3akOH coxpaHeHus MOMeHTa umnynesca. [Npumepbl NPUMeEHEHUS.

MpakTnyeckoe 3aHaTne Ne 2. MonekynspHas dusnka 1 TepMOaNHaMMKa
1. OCHOBHbIE MOMOXEHUA MONEKYNSIPHO-KMHETUYECKOM Teopun. MigeanbHbi ras. NMapameTpbl COCTOAHUS
rasa.
2. N3onpouecchl. OnbiTHbIE ra3oBble 3akoHbl: Bonna-MapuoTtTta, Wapns, MNen-Jlioccaka, KnaneipoHa,
ABoragpo, anbToHa.
3. YpaBHeHue MeHaeneesa - KnanerpoHa.
4. OCHOBHOE ypaBHEHME MOJSIEKYNSIPHO-KMHETUYECKOM TEOPUN U CIEACTBMS U3 HErO.
5. 3akoH MakcBernna 0 paBHOMEPHOM pacnpeaeneHnm MOJSeKyr rasa no CKOpoCTaAM.
6. Yncno cteneHen ceoboabl Monekyrnbl. 3akoH bonbumaHa 0 paBHOMEPHOM pacnpegeneHnun 3Heprum no
cTeneHsim csoboabl.
7. BHYTpPEHHAA 3Heprus naeansHoro rasa n eé uaMeHeHue.
8. PaboTa rasa npu nameHeHum ero obbéma.
9. Konun4yecTtBo TennoThl. YaenbHas 1 MonspHas TennoémkocTtu. YpaBHeHne Marepa. KoaddumumeHt
MyaccoHa.

37




10. AgnabatHein npouecc. 3akoH lMyaccoHa.

11. MNepBoe Ha4yano TepMOaUHAMUKK N €r0 MPUMEHEHME K PasfnyHbIM npoLeccam.

12. Kpyroson npouecc. O6patumMble n HeobpaTrMbie NPOLIECCHI.

13. Unkn KapHo v ero k.n.a. TennoBbie 1 X0NoansbHble MallnHbl. BTopoe Havyano TepmMogmMHaMuku.
14. QHTpONUS 1 €€ U3MEeHeHue.

MpakTuyeckoe 3aHaTre Ne 3. BnekTpocTaTvka U NOCTOSAHHbIN ANEKTPUYECKUA TOK
1. 3aKkoH coxpaHeHus anekTpu4eckoro 3apsiaa. 3akoH KynoHa.
2. OnekTpocTtaTudeckoe none. HanpséHHocTb. MpuHLUMN cynepno3nuumn anekTpocTaTnyeckux nonen.
3. MNMoTok BekTOpa HanpsxéHHoCcTU. Teopema Maycca 1 e€ npuMeHeHe K pacyéTy aNeKkTpocTaTU4ECKMX
nonewn: paBHOMEPHO 3apsPKEHHOW 6ECKOHEYHOW HUTK; PABHOMEPHO 3apsXXeHHOW 6ECKOHEeYHOM NNOCKOCTY;
OBYX BEeCKOHEeYHbIX NapannenbHbIX Pa3HOUMEHHO 3apPsSPKEHHbIX MNOCKOCTEN.
4. MNMoTeHumanbHas 3Heprun B3anMmoaencTens 3apagoB. NoTeHunan nong. CBA3b HANPSXKEHHOCTU U
noTeHunana.
5. OnekTpoémkocTb yeanHEHHOro npoBoaHuka. KoHgeHcaTopsl. [NocnegoBaTensHoe v napannensHoe
coeguHeHne KOHOEHCaTopoB.
6. QHeprus cucTembl 3apagoB, 3apsbkeHHOro MPOBOAHUKA U KOHOEHcaTopa. QHEPrusa anekTpocTaTnyYecKoro
nons.
7. DNEeKTpUYECKNIA TOK M ero XapakTepPUCTUKK: Cuna TOKa, NIIOTHOCTb ToKa.
8. NcTouHuk Toka. CTOpoHHME cunbl. nekTpoaBuxkyLLas cuna, HanpspkeHwue.
9. ConpoTuBneHne npoBoaHuka. 3akoHbel Oma 4ns 0gHOPOAHOro M HEOQHOPOAHOrO YHaCTKOB Lienu,
3aMKHYTOM Lenu.
10. PaboTta 1 mowHocTb Toka. 3akoH [xoyns - JleHua.
11. Pa3BeTBnNéHHbIE anekTpuyeckne uenu. MNpasuna Knpxroda.

[MpakTnyeckoe 3aHATMe Ne 4. MarHeTuam
1. MarHuTHOE none u ero xapakTepucTUKL: MarHUTHas MHAYKUMSA N HANPSXKEHHOCTb.
2. 3akoH buo - Casapa - Jlannaca v ero npumMeHeHve: MarHMTHOe Nosie NPAMOro Toka, MarHMTHoe none B
LileHTpe KpyroBoro Toka. [NpuHuun cynepnosnuunm.
3. 3akoH Amnepa. Bsaumopgewnctsue napannenbHbix TokoB. Cuna JlopeHua. [1BuxeHne 3apsKeHHbIX YacTul
MarHWTHOM nore.
. AnekTpomarHuTHasa uHgykuus. Onbitel Papages.
. 3akoH ®apapges. NMpaswuno JleHua.
. MHaykTMBHOCTL KOHTYpa. CaMonHayKums.
. BsaumHas nHaykumsa. TpaHcdhopmaTopsl.
. QHEeprust MarHMTHOro nons.

o~NO O b~

MpakTnyeckoe 3aHaTMe Ne 5. KonebaHus 1 BONHbI
. FapMoHuyeckne konebaHusa 1 nx xapakTepUCTUKN.
. CMmeLLieHne, CKOPOCTb, YCKOPEHMNE KoNebnoLencst TOYKU. Y paBHEHUS U rpadomKu.
. MpyXMHHBIA, PrU3nyecknin, MaTeMaTUYEeCKNin MasgTHUKN.
. Bo3epawarowas cuna. Bropon 3akoH HbloToHa ans konebaTtenbHOro ABMXEHMS.
. KuHeTunueckasi, noteHumnaneHasa 1 nonHas aHeprum.
. CnoxeHne rapMoHU4eCKMX KornebaHun.
. CBOGOAHbIE U BbIHYXAEHHbIE KonebaHus.
. Ynpyrue BOSHbI, UX XapaKkTEPUCTUKMN.
. YpaBHeHue 1 rpacuk ynpyromn BonHel. UHTepdepeHumsa n andpakuns BOmH.

OCOoONOOOThAWNPE

MpakTuyeckoe 3aHgatre Ne 6. leoMeTpudeckas U BONHOBas onTuka
. 3aKOH oTpaxeHusi u npenomreHus. NonHoe oTpaxeHue.
. JINH3bI, OCHOBHbIE NOHATUSA. MNMoCcTpoeHne n3obpaxeHun B NuH3ax. Popmyna TOHKOM JIMH3bI.
. MHTepdepeHunsa n gnudpakums ceeta.
. Andpakumsa ceeta OT MHOMMX Lenen.
. EcTecTBeHHbIN 1 nonsipu3oBaHHbIN cBeT. 3akoH Mantoca. 3akoH bprocTtepa.
. BpaweHune nnockocTtu nonsipusauum ceeta.
. Aucnepcus ceeta. Xoa nyyen B npusme.
. MornoweHne ceeta. 3akoH byrepa.

O~NO U~ WNER

MpakTuyeckoe 3aHsaTHe Ne 7. KBaHTOBas npvpoaa nsnyyeHus
1. TennoBoe n3ny4yeHue n ero xapakrepnctunku. 3akoH Kupxroda.
2. M'pacbuk pacnpeneneHns aHeprum B cnekTpe u3nyvyeHusa abcontoTHO vyepHoro Tena. 3akoHbl CTedaHa -
BonbumaHa, BuHa.
3. KBaHTOBbIV xapakTep nsnydeHus. dopmyna NnaHka.
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. 3aKkoHbl BHelHero oToaddpekTa. YpaBHEHNE DMHLITENHA.
. QHeprus, macca 1 umnynsc PoToHa.

. JaBneHue ceeTa.

. AdbpekT KomnToHa.

~NOo o1~

MpakTnyeckoe 3aHsaTMe Ne 8. BnemMeHTbl hr3nkn atoma n aToMHOro sapa
. Mogenb atoma Pesepdopaa.
. JInnenvatein cnektp atoma Bogopoaa. O6o6ueHHas hopmyna banbmepa.
. Moctynatel Bopa.
. Cnektp aTtoma Bogopogaa no bopy.
. Pasmep, coctaB 1 3apsag atomHoro sgpa. MaccoBoe u 3apsifoBoe ymcna.
. AlaepHble cunbl.
. PagnoaktuBHoe many4yeHue n ero Bugpl.
. 3aKkoH pagmoakTMBHOro pacnaga. Nepuog nonypacnaga. CpegHee Bpems XU3HW paanoakTUBHOIO sapa.
AKTMBHOCTb HYKNMAa.
9. lNpaBuna cmeLeHmns.

O~NO AR WN -

JlabopaTopHas paboTta Ne 1. Teopust norpeLLHocTeN
. UTO Ha3bIBaeTCs UCTUHHBIM 3HAaYEHNEM U3MEPSEMON BEMUYUHBI?
. UTo HasbIBaeTcs abCoONOTHON NOrPELUHOCTBI0 M3MepeHna?
. UTo Ha3bIBaeTCq OTHOCUTENBHOWN NOrPELLHOCTLIO N3MEePEHUA?
. Kak 3anucbiBaeTcs KOHEYHbIV pe3ynbTaT nsMepeHmsa?
. Kakne BenunyunHbl HasbiBaoTCA Cry4anHbiMm?
. Kak onpegensieTca cpegHee (UICTUHHOE) 3HAYEHWE CyYanHON BEMWYMHbBI KaX0ro U3mMepeHus?
. Kakune cywiectBytoT cnocobbl namepeHus ousnyeckon BenmymHel? lNprueeante npMmepsl.

NO O WN -

JlabopaTtopHasi paboTa Ne 2. OnpeaeneHne reoMeTpuYecknx pasmepoB Tena

1. Tllepeuncnute OCHOBHble 3NEMEHTbI LITAHreHUUpKyns. KakoBa UeHa [deneHuss OCHOBHOW W
BCMNOMOraTenbHOW LKan?

2. lNMepeyncnmTe OCHOBHbIE drieMeHTbl MUKpomeTpa. KakoBa ueHa geneHus OCHOBHOW M BCMOMOraTenbHOW
wkan?

3. Mo koTopon popmyne onpeaenseTcs pasMep, U3MepseMbln LWTaHreHUUPKYNeM W MUKPOMETPOM?

4. Kakne cnocobbl namepeHus ounsnyeckon Benu4ymHbl Bbl 3HaeTe? B 4ém nx cylwHocTb?

5. YUto Takoe norpelwHocTb nameperHna? Kakue Tunbl norpewwHocTewn Bol 3HaeTe? NpusegnTe npumepsl.

6. 3anvwuTe dopmynbl Ana onpegeneHns abCconMOTHOM M OTHOCMTENbHOW MOrpeLlHoCTen namepeHus. Yto
XapaKkTepusyioT 3TU NorpeLHocTn?

JlabopaTtopHas pabtoTta Ne 3. MisydyeHune aABmxKeHus Tena, OpoLleHHOoro nos yriiom

1. Kakoe gBumxkeHne Ha3blBalOT paBHOYCKOPEHHbIM?

2. Kak onpegensieTcst CKOPOCTb 1 YCKOPEeHWe Npu paBHOYCKOPEHHOM NPAMONTMHENHOM ABUXEHUN?
3. HanuwwuTe BblpaxeHue Ang nepemMeLleHnst Npu paBHOYCKOPEHHOM [ABWXEHUU, 3aKOH
PaBHOYCKOPEHHOTO ABMXEHMS.

4. Hapucyite rpadmku 3asucumoctu x= f(t), v=f(t), a= f(t)/

5. MNpuBegute cbopmynbl ANs pacyeta MakCUManbHOW JanbHOCTU U BbICOThI NoneTa Tena,
OpOLLEHHOro NoA YrrioM K ropu3oHTy?

JlabopatopHas pabota Ne 4. OnpegeneHve MOMeHTa UHepLmn Tena

1. YTto HasbiBaeTCA MOMEHTOM MHEPLIMM TBEPAOrO Tena? YKaxute eauHuLy U3MepeHusl.

2. YTo Ha3biBaeTCA MOMEHTOM CUIbI? YKaXuUTe eauHNLLY N3MEpPEHUSI.

3. Yto Ha3biBaeTcA nnevyom cunbl?

4. 3annwmte hopMynmMpoBKY U hOpMyny OCHOBHOIO YpPaBHEHMS OUHAMMKN BpaLLATENbHOrO OBVXXEHUS.
5. Kak 3aBMCUT MOMEHT UHEPLUN TeNa OT NONOXEHUSA rPY30B OTHOCUTENIBHO OCU BpaLLeHns?

6. BoiBeguTte pabouyto hopmyny Ans pacyeTa MOMEHTa MHEPLMM KPeCTOObpa3HOro MasiTHUKA.

JlabopaTopHasg pabota Ne 6. OnpefeneHne koadduULMEHTa BA3KOCTU XMUOKOCTU MeToaom CTokca

1. YTo Ha3bIBaeTCs BA3KOCTbIO? YeM 00ycrnoBreHa BsA3KOCTb XUAKOCTU? OT Yero oHa 3aBUCUT BA3KOCTb?

2. Bannwwute cdopmyny HbeloTOHa AN cunbl BHYTPEHHEro TpeHusi. Pacwumdpynte BenuUmMHbl, BXogdwme B
aTy chopmyny.

3. KakoB cpusnyeckun cmbicn koapduumeHTa BA3KOCTU? YKkaxute eanHuly msmepenus B CU.

4. Ha ocHOBaHMM KaKNX 3aKOHOB LLUAPUK OBUXETCH paBHOMEPHO NPSMOMNMHENHO? 3anuwwimnte opMynmnpoBKn
3TUX 3aKOHOB.
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5. Kakve cunbl OEWCTBYIOT Ha LWapvK, Nagawwuin B XugkocTu. BbiBegnte pabouyio dopmyny ans
onpegeneHus KoadpduumneHTa BA3KOCTH.

6. MNepeuncnute HegocTaTkm U gocTonHcTBa Mmetoga CTokca.

7. Kakne pexxumbl TEHEHUS XUAKOCTM Bbl 3HaeTe? [JanTe nm onpeaeneHus.

JlabopaTtopHast pabota Ne 7. Onpeaenenune koadduumneHta [NyaccoHa ans Bo3ayxa

1. Kakou npouecc Ha3biBaeTcs agmabaTHeiM? 3anuwimTte ypaBHeHue agmabaTsl.

2. JawnTte onpepeneHve koadpduumeHTa lNyaccoHa. 3anuwmnTte dopmyny koadduumneHta lNyaccoHa yvepes
yncno crteneHen ceoboabl.

3. 3anuwwuTe, Kakue rasbl BXOAAT B cocTas Bo3ayxa? Onpegennte 4nucro cteneHer ceoboabl Ans Kakaoro
rasa.

4. Beluncnute TeopeTudeckoe 3HaveHme koadhduumeHTa lNyaccoHa ang sBosgyxa.

5. MNepeuyncnute oCHOBHbIE 3NEMEHTbI TabopaToOPHON YCTAHOBKMW.

6. BbiBeguTe pabouyto hopmyny ans onpeneneHus koacgpduumenTa lNyaccoHa.

JlabopaTopHas pabtota Ne 9. OnpegeneHve yaenbHOro ConpoTUBIEHMS NPOBOAHMKA MOCTUKOM YUTCTOHA

. YUTo HasbIBaeTcs anekTpuyeckum TokoM? Cunon Toka? MNMnoTHoCcTblo Toka?

. YCnoBus cyLLeCTBOBaHUS SNIEKTPUYECKOro TokKa.

. dnsmyeckun cmbicn pasHocTu noteHumanos, C v HanpsXKeHus.

. 3akoHbl OMa ansg 0AHOPOAHOIo U HEOAHOPOAHOIO yYacTKa M MOHOW Lenu.

. ConpoTtmeneHune nposogHuka. OT Yero 3aBMCUT COMPOTUBIEHNE NPOBOAHMKA.

. YoensHoe conpoTuBneHne, ero gusn4eckuin CMbIC.

. 3akoHbl Kupxroda.

. BoiBegute pabouyto doopmyny ans onpegeneHns ConpoTUBNEHNS] NPOBOAHMKA MOCTUKOM YUTCTOHA.

O~NO AP WN -

JlabopaTopHas pabtoTta Ne 10. OnpegeneHne ropnsoHTanbHOM COCTaBASAOLLEN
BeKTopa MHAYKLMW MarHMTHOro nong 3emnu

1. YTO Ha3bIBaeTCA MarHUTHOW MHAYKUME? EANHULBI U3MEPEHNSI.

2. NanTe onpeaeneHne CUNoBbIM NMHUSM MarHMTHOTO Moss.

3. HapucyinTe cunoBble NUHWM KPYroBOrO MPOBOAHUKA C TOKOM. 3anuvwuTte dopMyny Ans OnpenerneHus
MarHUTHOW MHAOYKUMMW B LIEHTPE KPYroBOro TOKa.

4. KakoBa npupoga MarHUTHoro nons 3emnm?

5. C nomoLpbto Yero MoxeT OblTb OOHapy)XeHO MarHMTHoe none 3emnu B Npov3BonbHOM Tovke? Hapucywnte
CWIOBbIE NIMHWUN MarHUTHOro nonst 3emnu?

6. Kakune BenuunHbl xapaktepusyoT MarHuTHoe none 3emnu? JanTte um onpegenexHue.

7. Yto npeacrasnseT cobow TaHreHc-ranbBaHomeTp? [ns yero oH npegcrasnseTt?

JlabopaTtopHasg pabota Ne 11. N3y4eHne ABNeHUN SNeKTPOMardHMTHOM MHOYKLUN

. UTO HasbIBaeTCs MarHUTHbIM NOTOKOM? EguHULA namepeHus.

. Kakune cnocobbl namepeHuns MarHMTHOro NoToka Bbl 3HaeTe?

. B 4ém cylHOCTb ABNEHWST SNEKTPOMarHUTHOW MHAYKUMN?

. 3annwuTe 3akoH ®apages. Chopmynupynte npasuno JleHua.

. B 4ém cylHoCTb ABNeHus camomHaykumm. 3akoH ®apages ons caMovHOYKUNN.

. OT Yyero 3aBUCUT MHAYKTUBHOCTb KOHTYpa? EgnHULA n3amepeHus MHAYKTUBHOCTW.

. B 4ém cylWwHOCTb ABNEHWst B3aUMHOW MHAYKUMK. TpaHcgopmaTopbl U MX UCNONb30BaHME.

NO O WN -

JlabopaTtopHas paboTta Ne 14. ViccnegoBaHue Moaeny MateMaTtuyeckoro MasTHuka

. Kakon masaTHUK Ha3biBaeTcs MaTemMaTn4eckum?

. UTo HasbIBaeTcs nepmogom konebaHmin? yactotonm konedaHmin? EguHuubl nsmepeHms.
. 3anuwuTe hopmyny CBs3M Nepmuoga 1 4acTtoTbl.

. BoiBegute dhopmyny nepvoga konebaHmin matemMaTtu4eckoro MasiTH1Ka.

A WNBRE

JlabopaTtopHas pabota Ne 15. OnpegeneHne napaMmeTpoB 3aTyxakLlmx konebaHnin dmnan4eckoro MasTHMka

1. Kakoin MasiTHMK HasbliBaeTCcst U3nNYeckum?
2. Kakve konebaHusa HasbiBatOTC CBOOOAHLIMU? 3aTyXaOLWMMN? BbIHY>XAEHHBIMU?
3. Banuwunte anddepeHunansHoe ypaBHeHe CBOOOAHbIX 3aTyXatloLmnx konebaHu n ero peLleHue.
4. 3anuwmnte anddepeHLnansHoe ypaBHEHNE BbIHYXXAEHHbIX KonebaHui 1 ero peLleHue.
5. 3anuwute dopmyny amnnutyabl 3aTyxarowmx konebaHuin. o kakomy 3akOHy M3MeEHsieTCs amnnuTyada
3aTyxarwLmx konedaHnn?
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6. UTo HasbiBaeTca BpeMeHeM penakcaumum? OEKPEMEHTOM 3aTyxaHusi? norapudMUYeckuM AeKpeEMEHTOM
3aTyxaHusa?
7. YT0 HasbiBaeTCa AOGPOTHOCTLIO KOneboLencs cuctTembl?

JlabopaTopHasi paboTta Ne 16. MiccnegoBaHne 3aTyxatoLLMX 9NIEKTPOMAarHUTHbIX KornebaHumn
B KOHTYpe

1. Banuwute anddepeHumansHoe ypaBHeEHME, ONUCBIBAOLLIEE 3aTyxaloLne arnekTpuyeckme konebaHms B
KOHTYpe (ONS HanpsbkeHWs B KOHAEHCAToOpeE).

2. OT KaKnx BENMYUH 3aBUCUT YacToTa 3aTyxaloLmx konedaHum B KOHType?

3. O6bsACHUTE bM3ndecKknii cmbICT KoadmumMeHTa 3aTyxaHusl, norapudMmNYecKoro AeKpeMeHTa 3aTyxaHus,
OO0OPOTHOCTM U BpEMEHM penakcaluu.

4. KakoBbl yCNoBUs BO3HMKHOBEHMS anepmnoanyeckoro pa3psifa B KOHType? YTo Takoe Kputmnyeckoe
COnpoTUBMEHNE KOHTypa?

JlabopaTtopHas pabota Ne 18. OnpegeneHne napameTpoB cobupatoLLen NnH3bI

1. YTto HasbiBaeTcs NMH30n? Kakme oHu GbiBatoT no doopme?

2. Kakve 6bIBatoT NIMH3bI MO ONTUYECKMM CBOWCTBaM?

3. ante onpeneneHne onTMYECKOM OCK, ONTMUYECKOro LIeHTPa, hokyca, OKYCHOrO pacCTOAHNA, ONTUYECKON
CWMbl FIMH3bI.

4. Kak noctpouTb n3obpaxeHne B cobrparoLLen n paccemsaroLen nmH3ax.

5. 3anuwuTe popmyny TOHKON NNH3bI.

6. O6bsacHnTe MeToa beccens. BeiBegnte dhopmyny ansa onpegeneHms OKyCHOro pacCToSHUS FIMH3bI.

JlabopaTtopHasi pabota Ne 19. OnpegeneHvne yBenu4eHnst o0 bekTMBa MUKPOCKONa U U3MEpPEHMNEe Manblx
obbekToB

. [JanTe onpegeneHnsa xapaktepnucTukam NnH3bl: POKYC, ONTUYECKNIA LIEHTP.

. 3anvwu1Te npaBuna NOCTPOeHMs 3obpaxeHns, 4aBaemMoro NIMH30MN.

. 3anvwmTe opMynUPOBKY U OPMYny YBENUYEHNS NINH3bI.

. YKaxuTe OCHOBHblE YacTu MUKpOcKona. [nsa Yero npuMmeHAeTCa ONTUYECKMI MUKPOCKON?

. Hapucyiite reomeTtpuyeckmin xoa nyven B MUKPOCKONE.

. 3anuwmnTe opmyny yBennyeHnss MMKpockona.

. Uto npeacrasnseT cobon kamepa opsiesa. [Ins kakux uenew B nabopatopHon pabote oHa
npumeHsaeTca?

8. [Ing kakmx uenewn NpUMeHseTCa OKyNApHbIA BUHTOBOW MUKPOMETP?

~NOoO O, WN -

JlabopaTtopHas pabota Ne 20. OnpegeneHune nokasaTtens npeoMIeHUs: XXUOKocTen pedpakToMeTpoMm

1. Banuwume 3aKoHbl OMpaxeHus1 U rnpesioMIeHusl.

2. Kakoe ¢pusuydeckuli cmbici1 abCoMomHO20 U OMHOCUMEsIbHO20 roKa3amerisi MPesioMIeHUsI?

3. Umo Ha3sbigarom s811eHUeM MofTHO20 8HYMPEHHE20 OMPaXeHUs1?

4.4Ymo Hasbigaemcs ducnepcuell ceema? Kakasi ducnepcusi Hasbi8aemcsi HopMarsbHOU? aHoMaribHOU?

5. Hapucyime xo0d nyya e npusme. 3anuwume popmyrsny, rno Komopoul ornpedesnisiemcs y20s1 OMKIOHEHUS
Ily4a om repeoHayasibHo20 HarpasieHus.

6. [lna yezo npumeHsemcs pechpakmomemp?

JlabopaTopHas pabota Ne 21. OnpeaeneHme AnnHbI CBETOBOW BOMHbI
C NOMOLLbIO ANMDPAKLIMOHHOW PELLETKN

. YTo npepcraBnseT cCBET Mo BOSIHOBOW TEOPUU?

. JanTe onpegeneHune onvHbl BOnHbl. B Kakux npegenax HaxoauMTcsl ANnHa BOSHbI 4SS BUAMMOIO cBeTa?
. B 4em coctouT CywHOCTb ABMEHUss UHTepdepeHumnn ceeTta?

. B 4em coctouT CywHOCTb fBMeHus gudpakumm ceeta?

. Uto npegctaBnseTr cobon AndpakuMoHHas pelueTka, Nnepuod AudpakuMOHHON peLleTkn?

. 3annwwuTe npuHumn MNonreHca — ®peHens.

. 3anuwuTe ycnosme max v min npu andpakuum ceeta OT MHOMMX LLenen.

. Mokaxute xoa nyyen B AndpakLMOHHOMN peLleTKe.

. BbiBeguTe paboyyto chopmMyny Ans pacyeTa AfIMHbI BOMHbI CBETA.

O©COoONOOTA WN P

JlabopaTtopHas paboTta Ne 22. OnpegeneHne KOHLUEHTpaLuM pacTBopa caxapa nonspuMeTpom

. Kakon cBeT HasbiBaeTcsa nnockononsapusoBaHHbiM? NocTpolniTte ero rpacduyeckoe n3obpaxeHue.
2. Kakon cBeT Ha3bIBaeTCsi eCTeCTBEHHbIM? [loCTponTe ero rpagouyeckoe n3obpaxxeHue.

—_
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3. Kakow cBeT HasbIBaeTCs YaCTUYHO NOnsipu3oBaHHbIM? [ocTponTe ero rpacmyeckoe nsodbpaxeHue.

4. Yto cobon npeactaBnsieT aHanmM3aTop u nonspusaTop? Yem oHM oTnmMyalTcsa gpyr oT gpyra?

5. HapwucynTte xof CBETOBOIO fyda yepes nonspusaTtop 1 aHanusaTop. 3anuwmnte dopmyny Mantoca.

6. 3anuwunTte opmynmMpoBKy u popmyny 3akoHa bBproctepa. [NosicHUTE pUCYHKOM.

7. Kakue BelLecTBa Ha3bIBAOTCA ONTUYECKN akTUBHbIMU? [MpuBeguTe npumepsbl. 3anuwnte dopmMyny ans
onpeaernenust yrra noBopoTa MoCKOCTH Nonapumaaunm.

8. ante onpeneneHve yaensHOMY BpaLleHMo MAOCKOCTU nonsipusaumm ansg pactsopos?

9. OT yero 3aB1CUT yaenbHOe BpalleHne?

JlabopaTopHas pabota Ne 23. pagyrpoBaHMe MoHOXpomaTopa U
onpegeneHne rpaHuLbl NOrnoLLLEeHMs cNekTpa pacTtBopamMum

1. O6bACHMTE BO3HUKHOBEHMWE CMEKTPOB N3MYYEHWS U MOTTOLLEHUS.

2. Yto npeactaBngaet cobori nMHendaThbin CNeKTP? NonocaTbln CNekTp? cnowwHon cnektp? O6bacHuTe
NPOUCXOXAEHNE CMNEKTPOB.

3. Kak ncnonb3syetcst nMHen4aThbin CNEeKTP Npu CnekTpanbHOM aHanuse.

4. HapucynTe npuHUMNUanbHy0 ONTUYECKYIO CXeMY crekTpansHoro npnbopa. KakoBo Ha3HayeHune
OTOEnNbHbIX Y3NoB?

5. [Inga yero npegHa3HayeH MOHOXpPOMAaTop?

6. YTo Takoe rpagyMpoBOYHbIV rpadmk MoHoxpomaTopa? [nsi Yero ero MOXHO UCMONb30BaTh?

JlabopaTopHas pabota Ne 24. ViccnegoBaHne CBOWMCTB BaKYYMHOro doToa/ieMEHTa

1. B 4eM COCTOMUT CYLLHOCTb SIBNEHNsI BHeLWHero otoaddekra?

2. CchopmynumpyiiTe 3akoHbl poToachdekTa.

3. Kakyto runoTesy npeanoxun SNHWTENH Ana o6bsacHeHns cotoaddekra? 3anuwmnte ypaBHeHne
OViHWTeNnHa Ansa BHewWwHero dotoaddekTa.

4. Kak ycTpoeHbl BakyyMHble hOTO3NemMeHThl? [[ae oHn npumeHstoTca?

5. Hapucynte cxemy BknoYeHUst pOTO3NEMEHTA B LiENb.

6. 3anuwuTe pabo4yto hopmyny Ang pacyeTa CBETOBOro NOTOKa, NajaroLLero Ha otokaToa.

LUKANA U KPUTEPUMN OLUEHMBAHUA
camMonoaroToBKU K MPaKTUY4EeCKMM U nabopaToOpHbIM 3aHATUAM

- «3a4YTEHO» BbICTABMSIETCH, €Cnu Oby4YaloLWniics U3yumn Temy nabopaTopHOro U NpPaKkTU4ecKoro
3aHATUS, OPUEHTUPYSACH Ha BOMPOCHI AN CAMOMOArOTOBKW, 3aMOSIHWI TEOPETUMYECKYD YacTb B pabouyen
TeTpaaw.

- «HEe 3a4TeHO» BbICTABMSETCH, €CnuM OobyyalLUACA He  3anofiHUI TEOPEeTUYECKY 4acTb B
paboyeln TeTpaau, He CMOTr 4aTb rPaMOTHbLIA OTBET Ha BOMPOCHI NPaKTUYECKOTO 3aHATHS.

Bonpochkl K KONNOKBUYMY
Konnoksnym no teme: MexaHuka

1. OCHOBHbIE NOHATUS MEXaHWKMN.

2. ToctynatenbHoe ABnxeHue. KnHemaTnyeckme BENMUMHLI, XapakTepusytoLwme 310 ABUKEHNE.

3. KpuBonuHenHoe asmxeHne. HopmansHoe, TaHreHunansHoe 1 NosiHoe YCKOPEHUs.

4. Knaccuduvkauusa OBMKEHUI B 3aBUCUMOCTN OT TaHreHUnansHoro 1 HopmManbsHOro YCKOpeHun.

5. BpawaTtensHoe aswxeHune. KnuHematnyeckne BenuyYnHbl, XxapakTepusyoLume 310 ABMKEHNE.

6. CBsA3b Mexay NMMHENHBIMU 1 YINIOBLIMI BENTMYMHAMMN.

7. PaBHOMepHOe OBWXeHue (NpsSIMOSIMHEVHOoe, BpallaTenbHoe). YpaBHeHus W rpadumku, onucbiBatolme
3TN OBWKEHUS.

8. PaBHonepemeHHOe [OBWXeHWe (NPAMONUHENHOe, BpallaTenbHoe). YpaBHeHUs U rpaduku,

onucbiBatoLme 3Tu OBUKEHUS.
9. 3akoHbl HbtoToHa. Macca. Cuna.

10. MoMeHT uHepuMn MaTepuanbHOW TOYKU, MOMEHT MHEPLIMM TBEpAOro Tena.

11. MowmeHT cunbl. MNnevo cunel.

12. MoMmeHT nHepunn Ten npaBuibHON reomeTpudeckon popmel. Teopema LTenHepa.
13. OcHOBHOE ypaBHEHME OMHAMMKU BpallaTeNbHOIo OBUKEHWS.

14. Paborta, ee rpadudeckoe nsobpaxxeHne. MOLWHOCTb.

15. BHeprusa (KMHeTU4Yeckas, NnoTeHumarnbHasi, NofHas).

16. 3akoHblI COXpaHeHWs1 B MEXaHUKe.

Konnoksnym no teme: MonekynsipHaa dusmka u TepMoanHaMmmka
1. OcCHOBHbIE NOMOXEHUS MOMEKYNSAPHO — KMHETUYECKOW Teopun. MNapamMeTpbl COCTOSHUSA rasa.
MpoeanbHbii ras. MasoBble npouecchl.
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15.
16.
17.
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20.
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24,
25.
26.
27.
28.
29.
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OnbITHbIE ra3oBble 3akoHbl: borns — MapuoTTa, Nen-Ilioccaka, LWapns, Knanenpona, Asoragpo,
JanbToHa.

YpaBHeHve MeHgeneesa — KnanenpoHa ans 1 Mmons rasa, Npov3BOfibHOW Macchl rasa.

OcCHOBHOE ypaBHEHME MOMEKYISAPHO — KNHETUYECKOW TEOPUN N CNIEACTBUSA U3 HEro.

Yucno cteneHen ceoboabl. 3akoH bonbLMaHa 0 paBHOMEPHOM pacnpeaeneHnmn 3HEPTUN Mo CTEMEHAM
cBobogbl. [MonHasg knHeTuyeckas aHeprms 1 Monekynbl.

BHyTpeHHsa aHeprusa naeansHoro rasa. VIameHeHne BHYTPEHHEN 3Heprun.

OnemeHTapHas paboTa rasa npu usmeHeHun ero obbema. lNMonHas paboTta, ee rpaduyeckoe
nsobpaxeHuve.

KonuuyectBo Tennotel. YaenbHasa 1 MonspHas TENNOEMKOCTU, CBA3b MeXay HUMM.

MonspHble TENNOEMKOCTM NPU NOCTOSIHHOM 06beMe U NOCTOSHHOM AaBneHuun. YpasHeHne Mariepa.
KoadpdumumeHT NyaccoHa.

lMepBoe Havano TepmoanHamukn. Agmabatmdeckun npouecc. 3akoH lNMyaccoHa.

lMpumeHeHue 1 Havyana TepMOAMHAMUKKM K ra3oBbIM npolieccam (M30TepMUYEeCKOMy, n3obapHomy,
N30XOpHOMY, agmMabaTuveckomy).

KpyroBble npouecckl. Obpatumble 1 HeobpaTMble MPOLECCHI.

Lnkn KapHo n ero KA. Mytn nosbiweHna Kri.

TennoBble N XONOAMWIbHbIE MALUMHbI.

OHTponus. NameHeHne sHTponun. VismeHeHne aHTponuu Ans pasnmnyHbiX NPOLLECCoB.

BTopoe Havyano TepmoaMHamukm.

Konnoksnym no teme: ANekTpM4ecTBo U MarHeTnam
3akoH coxpaHeHus 3apsaga. 3akoH KynoHa. [luanektpuyeckas npoHMLaeMocTb cpeabl.
OnekTpocTaTu4eckoe Nnose 1 ero XxapakTepucTukmn (HanpsXKEHHOCTb, NOTeHumarn).
Mpaduyeckoe n3obpakeHne anekTpocTaTnydeckoro nons. MpuHUMn cynepnosnummn.
MoToK HaNPsSYKEHHOCTWN 3MEKTPUYECKOro MOS.
Teopema Maycca n eé npuMeHeHue.
PaboTta npu nepemelleHnmn 3apsiga B 3N1EKTPUHECKOM More.
OKBMNOTEHUMAlbHbIE MOBEPXHOCTU. HanpsiXkeHHOCTb Kak rpagMeHT noteHumana.
ONeKkTpPoeMKOCTb NPOBOAHMKA. DNEKTPOEMKOCTb Luapa.
KoHgeHcaTopbl. ONEKTPOEMKOCTb MIIOCKOro KOHAEeHcaTopa.
MapannenbHoe n nocnegoBaTenbHOE COEAUHEHNST KOHOEHCATOPOB.
OnEeKTPUYECKU TOK U ero XapakTEPUCTUKN: Cuna TOKa, NNIOTHOCTb ToKa.
NcTouHuk Toka. CTOPOHHME curbl. NekTpoasmxkyLlas cuna. HanpskeHne.
3akoH Oma ansg 0gHOPOAHOro yyacTKa Lienu; HEOQHOPOAHOIrO yyacTka Lenu 1 3aMKHYTOWN Lenu.
ConpoTuBneHne nNpoBoAaHMKa. 3aBUCMMOCTb COMPOTUBIIEHUS OT pa3mMepoB, MaTepuana npoBOAHMKA
n TEMneparypbl.
MapannenbHoe n nocnegoBaTesibHOE CoeaUHEHNS NPOBOAHMKOB.
PaboTa n mowHocTb Toka. 3akoH koyns — JleHua.
PasBeTBneHHble uenu. MNpasuna Knpxrodga.
MarHuTHoe norse, ero UCTOMHUKM U UHOMKATOpbI
XapakTepuCTUKM MarHMTHOMO MOMSi: MarHUTHaA MHAYKUMS, HANpPsHKEHHOCTb MarHUTHOTO NONS.
Mpaduyeckoe n3obpakeHne MarHUTHOro Nons.
3akoH buo — Casapa — Jlannaca u ero npuMmeHeHve. MNMpuHumMn cynepnosnumm.
3akoH Amnepa. «[paBumno nNeeom pykn».
Baaumogencteme napannenbHbIX TOKOB.
[eicTBMe MarHMTHOro Nonsi Ha Apuxywmincsa 3apsn. Cuna JlopeHua.
MoTok BEKTOpA MarHUTHOM MHOYKLNN.
OnbiTel ®apages. ABneHue anekTpoMarHUTHON UHOYKUUN.
3akoH dapages. MNpasuno JleHua.
MHOyKTUBHOCTL KOHTYpa. CamonHayKuus.
MarHuTHblE CBOMCTBA BeLLeCcTBa.

Konnokemym no teme: KonebaHus 1 BonHbl

"apMoHunyeckne konebaHns n nx xapakTepuCTUKM.

CwmelleHne, CKOpoCTb, YCKOpPEHMEe KonebmnoLencs ToOUKn. YpaBHeHUs 1 rpacumku.

MPYXUHHBIN, PU3NYECKUIA N MaTEMATUYECKUI MASTHUKK, Nepuoabl X kornebaHun.

BTopow 3akoH HbtoToHa aAng konebaTenbHoro AswkeHus. Bosepaluatowas cuna.

KnHeTuyeckas, noTeHumanbHas v nonHas aHeprus Konebniowencs Toukn. YpaBHeHus u rpadumku.
CnoxeHue rapMoHu4Yecknx konebaHu OOHOrO HanpaBneHus W oAuHakoBon YacTtoTbl. MeToga
BEKTOPHbIX AMarpamm.

CnoxeHue B3avMHO NepneHanKynsapHbIX konebanuin. durypbl Jlnccaxy.
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8. CBobogHble HesaTyxawlimMe MexaHudeckme konebanus (onpegenenune, auddepeHumnansHoe
ypaBHEHUE, ero pelueHne un rpaduk).

9. CeobogHble 3aTyxalolme mexaHnyeckme konebaHmsa (onpegenexHve, audgepeHunaneHoe ypaBHeHNE,
ero pelueHune v rpaduk). NapameTpbl 3aTyxatoLWwmx KonedaHum.

10. BblHyXO€eHHble MexaHunyeckue konebaHus (onpegeneHve, auddepeHunansHoe ypaBHEHWE, €ero
pelueHune n rpaduk). PesoHaHc.

11. ¥Ynpyrue BonHbl. OCHOBHbIE NOHATHS.

12. XapakTepuCTUKM ynpyrnx BOSH (CKOPOCTb, ANWHA BOMHbI, MUHTEHCUBHOCTD).

13. YpaBHeHue 1 rpaduK ynpyromn BOHbl.

14. WHTepdepeHumsa ynpyrux BosH. YCrnosne MakCumyma n MUHUMyMa.

15. Oundppakums sonH. MpuHunn MNonreHca - dpeHens.

Konnoksuym no teme: Ontuka

3aKoHbl reoMeTPUYECKON ONTHKN.

[MonHoe oTpaxeHne 1 ero NpUMeHeHne.

JInH3bI. OCHOBHBIE NOHATMSA, NOCTPOEHNE N300paxkeHWin, POopMyna TOHKOWM MWUH3bI. YBEeNuYeHne NnH3bl.

KopnyckynapHo-BonHoBas npupoaa ceeta.

MHTepdepeHLms cBeTa 1 MeToabl €€ HabnoaeHus. Ycnoene max m min.

Ondpakuus ceeta. MpuHuun MNonreHca-dpeHens.

Paspewatowaa cnocobHocTb ontudeckux npubopos. [pegen paspelweHus gns  onTUYEeCcKoro

MUKpocKona.

8. [Oudpakums ceeta oT MHOruX wenen. AndpakunmoHHasa pelieTka.

9. EcTecTBeHHbIN 1 NoNApn3oBaHHbIN cBeT. 3akoH Mantoca.

10. TlNonspu3aumnsa ceeTa Npn OTPaXKEHUN U NPENOMIeHNM Ha rpaHnue AByx cped. 3akoH bpioctepa.

11. OnTtu4ecku aKTUBHblE BellecTBa. [onsapumeTpus.

12. [Owucnepcus ceeTa. XoA nyyewn B npuame. Pasnuumsa B AMPPaKLUMOHHOM 1 NPU3MaTU4ECKOM CneKTpax.

13. Tennosoe U3nyyYeHne N ero XxapakTepuUCTUKM.

14. AbcontoTHo YépHoe Teno. 3akoH Kupxroda.

15. Tpadmk pacnpepeneHns sHeprum B CNeKTpe u3nyyeHus abcomoTHO YepHoro Tena. 3akoHbl BuHa,
CredaHa-bonbumaHa.

16. KsaHTOBbIV Xapaktep uanyyeHus. dopmyna NnaHka.

17. ®dotoadhpdpekT. 3akoHbl BHeLwHero otoaddekTa. YpaBHeHne SMHLITENHA.

18. BHeprus, macca n nmnynbc oToHa.

19. [aeneHue ceeTta. OnbIT Jlebeaesa.

20. Oddekt KomnTtoHa.

NP oa e

LUKAJNTA U KPUTEPUUN OLEHUBAHUA
OTBETOB Ha BONPOCHI KONMOKBUYMa

- OLleHKa «OTNMYHO» BbICTaBMsAeTCs oby4vatolemycs, ecnv nonyveHo 6onee 81% npaBurbHbIX OTBETOB.
- OLleHKa «xopoLo» - nony4eHo oT 71 ao 80% npaBuribHbIX OTBETOB.

- OLleHKa «yOoBnNeTBOpUTENbHOY» - nonyyeHo ot 61 0o 70% npaBunbHbLIX OTBETOB.

- OL|eHKa «HEeYAOBETBOPUTENBHOY - NONY4YeHO MeHee 61% NpaBuIbHbIX OTBETOB.

4. CpeacTBa Ansi py6exXHOro KOHTpons

TecToBble BONpocChI AN NpoBefeHUs py6eXXHOro TeCTMpoBaHus
1. [BuvXeHne maTepuanbHOW TOYKM MO MNPAMOMMHENHON TPaEKTOPUM OMUCLIBAETCA YpaBHEHUEM

x=5t—t2+ 2t3, M . B MOMEHT BpeMeHU 2 ¢ yCkopeHie (B M/c”) paBHo ...

OTBET 3AMNUWANTE LUEJTBIM YACNOM.

22

2. [Ovck BpalwiaeTca paBHO3aMEASeHHO BOKPYr ropusoHTanbHoi ocu. lMpaBunbHO usoGpaxaeT yrrosoe
yCKOpeHWe To4YkM A Ha obofe Aucka BEKTOP ...

Al

whh ke
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4.
3. HopMmanbHoe, TaHreHuMansHoe YCKOpeH sl 1 Bua OBUXKEHUS.
YKAXWUTE COOTBETCTBUE OJ1A KAXXOOIO SJIEMEHTA SAOAHAA.

a,=0,a = -2 NPSMOJSIMHENHOE paBHO3aMeaIeHHOe
a,=2t,a,=2t KPUBOJTMHENHOE HEPaBHOMEPHOE
a,=1a,=0 MO OKPY)XHOCTW paBHOMEPHOE
NpPSIMONIMHENHOE HEpPaBHOMEpPHOE
Nno OKPYXXHOCTU HEPABHOMEPHOE

4, YacTtuua BpallaeTcs BOKpyr ocu Z. 3aBUCUMOCTb YrTIOBOW CKOPOCTM OT BpEMEHW NpeacTaBrneHa Ha
rpadomke.
. A
z 1
0 i Lt
CooTBeTCcTBYHOLLAA 3aBUCMMOCTb YIIOBOrO YCKOPEHWST OT BPEMEHM NpeacTaBrieHa Ha rpaduke ...
A
i :
1 1 -
. >
0 tl: t2 t
A
gZﬂ 0
O t ¢ttt
A
gzﬂ r—
O tu ¢ttt
SZT
¥ —>
O ti@ t@t
+ 1 1
gzﬂ‘—
|
1 -
[ ] Ll
Of to tt
! |
5. 3aBUCMMOCTb CKOPOCTU MaTepumarnbHOM TOYKM OT BpPEMeHMU MpefcTaBrieHa Ha rpadwuke. B MomeHT
BpemeHn 3 ¢ yckopeHue (B M/C”) TOUKM PaBHO ...
v, mlcA
8 |
6
4t~
2

0123 4¢tc

OTBET 3AMUWWTE LUNOPOW (OPOBHAA YACTb YEPE3 3AMATYIO, OKPYIMEHWE [0
JOECATBIX).
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6. LUapI/IK Maccon m, I'IpI/IBFl3aHHbIIZ K HWUTK, BpalwaeTca B FOpMSOHTaJ'IbHOVI NINOCKOCTW.
LleHTpOCTpeMI/ITeJ'IbHaFl cuna Fu onpeaenaeTca BblpaXXeHUeEM ...

F,=F, sina

F,=F, 9o

F, =mgsina

F,=F, cosa

F, =mgcosa

7. Ha Tteno maccoi 1 ke penctayiot cunbl F =12 H u F, =9 H, HanpaBnexHble Ha tor n 3anag

COOTBETCTBEHHO. YCKOpeHue Tena (B M/Cz) paBHo ...
OTBET 3AMNWNTE UENBIM YACJIOM.

8. Cuna nputskeHnst mexay ABYMsl WapaMmuM maccamu 2m u 2m, NOMELLEHHbIMM Ha paccTosiHne R
MexXay WX ueHTpamu, paBHa F. Cumna nputsikeHus Mexagy OByMsi WwapaMmm Maccamum 2m u m,
NMOMELLIEHHBbIMM Ha paccTosiHNe R/2 Mexay ux ueHTpamu, paBHa ...

2F.

F/2.

4F.

F/4.

9. K Touke, nexalyen Ha NOBEPXHOCTU AuCKa, NnpunoxeHa cuna F. Ecnn ocb BpalleHns NpoxoanT 4yepes
ueHTp O gucka nepneHauKynsapHO NAOCKOCTU PUCYHKA, TO NIIeY0 CUMbl PaBHoO ...

F

A

+Hymo.

1.

2.

3.

10. MomeHT mHepuMM Oucka mMaccon m u paguycom R oTHocuTenbHo ocu CC;, npoxofsiien 4depes
cepeavHy paguyca, paBeH ...

C
R
1
G
m R?2
=
2mR?
=
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3mR?
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11.  O6py4, AWCK 1 LIAp UMEIOT OAMHAKOBbIE MAcChl U paanychl. [1Ns X MOMEHTOB VHEPLW CNPaBeaIMBo
l1=15>13
11<l,<lI3

COOTHOLLUEHNKE ...
Iy l2 |
Is
|1<|2:|3

12.  3aBucuMMOCTb MNpoekuun cunbl Fs OoT NyTM S nokasaHa Ha rpadwuke. PaGota (B [x) Ha nepBbix
YyeTblpex MeTpax NyTv paBHa ...

Fo H 4

= N WD

[

01234Smu
OTBET SAMULUTE LIENBIM YACIOM.

+12
13. Ha BpawatoLleiica ckambe YXYKOBCKOrO CTOUT YENoBEK W AEepXUT B PaCCTaBMEHHBLIX pykax rMpw.
3aTtem yenoBek OnyckaeT pyKu.

ONA KAXXAOW BENVMYMHBI ONPEJENUTE COOTBETCTBYOWMM XAPAKTEP M3MEHEHUSA.

MomeHT MHepumnmn YyenoBseka YMeHbLUIaeTcqd

Yrnosasi CKOPOCTb YeJioBeKa yBennymBaeTcd

He n3MeHdaeTCcd

14.  C nogkm maccom 200 k2, aoBuxyLlenca co ckopocTbio 1 m/c Beinan rpy3 maccon 100 ke. CkopocTb (B
m/c) Noaku ctana paBHOM ...
OTBET 3AMNUWANTE LUEJTBIM YACNOM.

15. HenopBwxHOe aToOMHOe s4p0 Macco M mcnyckaeT YacTuly Maccol m, OBWDKYLLYHCS CO CKOPOCThLHO
U, n otnetaeTt B NPOTMBOMNOJIOXHOM HanpasneHun. CKOpoCTb gapa nocre BbifieTa U3 Hero YacTtuubl

paBHa ...

47



Mo
m
(M +m)o
M
(M +m)ov
m
Mo
M +m
16. Teno cBobogHO nNagaeT C BbICOTbl 2 M U3 COCTOSHUA nokos. Ecnm conpoTuBneHuem Bosgyxa
npeHebpeyb, TO noTeHUnanoHas SHeprus BOBOe OoOnblue KUHETUYECKOW Ha BblcOTe (B M) OT

NOBEpPXHOCTM 3eMnu, paBHOM ...
OTBET 3AMNUWANTE YNCJTOM.

17. [OBa Tena GpolueHbl Noa OAHUM U TeM XKe YrNOM K FOpU3OHTY C HayamnbHbIMU CKopocTaMu Vo U 2Vo.
Ecnu conpotueneHneM Bo3ayxa npeHebpeyb, TO COOTHOLWEHME AanbHOCTel noneTa S,/S; paBHo...

P AWNPRE

8. Touka M gBwxeTcsa nNo crnvpanu B HanpasfeHuu, yKkazaHHOM CTpenkon. HopmanbHoe yckopeHue no
BENMYMHE He nameHsieTcs. [pyn 3ToM BENMYMHA CKOPOCTH ...

be =

yMeHbLLaeTcs.

yBenuyneaeTcs.

OoCTaeTCsi HEU3MEHHbIM.

CHa4yana yBenuyuBaeTcs, 3aTeM yMeHbLIaeTCs.

19. Ha rpaduke npvseaeHbl 3aBUCUMOCTU CKOPOCTW U OBUXEHUS Tena OT BPeMeHM t.
ONA KAXO0WM SABUCUMOCTU ONPEAENUTE B OABMXEHUA.

‘A
1

1 — paBHOYCKOpPEHHOE OBUXEHME.

2 — paBHOMEPHOE ABWMXEHME.

3 — paBHO3ameaNeHHOE ABWKEHNE.

20. KameHb ypoHunu c Kkpbiwun. Ecniv conpoTuBneHne Bosgyxa He yYnTbiBaTb, TO MO Mepe NafeHnst KamHs
MOAYINb €ro YCKOPeHusi, NoTeHUManbHas sHeprus B nomne TSXXKeCcTu U Moaynb MMnynbea ...
ONA KAXAOW BENMYMHBLI ONPEOENVUTE COOTBETCTBYIOLWMMA XAPAKTEP M3MEHEHUS.

MOLI,yJ'Ib YCKOPEHUA KaMHA He meHsieTcsa
MoTeHUnanbHas QHEPIrnga KaMH4 YMeHbLUaeTcs
MOﬂ,yﬂb nMnynbca KamMHA YBennymeaetcs

21.  Wmnynec Tena [P; U3MeHuWncst non AeNCTBMEM KPaTKOBPEMEHHOTO yaapa M cTan paBHbIM P, , Kak
nokasaHo Ha pucyHke. B MoMeHT yaapa cuna gencreoBana B HanpasneHuu ...
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22. Bec tena maccoit m B nudTe, NoAHMMAIOLLIEMCS BBEPX C yckopeHem a > 0 paseH...
P =mg

P=m(g+a)
p-mig-a)
P=ma

23.  Bropoit 3akoH HbloToHa B hopme Ma = Z Fi , roe F; — cunbl, geiictaytolme Ha T€No CO CTOPOHI
i

ApYyrux Ten, cnpaBeanus ...

YKAXWTE HE MEHEE OBYX BEPHbIX BAPMAHTOB OTBETA

TONbKO ANS Ten C NOCTOAHHON MacCOW.

TONbKO ANS TeNn C nepeMeHHON Maccon.

Kak 4ns Ten ¢ NoCTOSAHHON, Tak 1 Ansa Ten ¢ nepeMeHHON MaccoWn.

TONbKO AN MHEepUMarnbHbIX CUCTEM OTCYeTa.

24.  Ecnu MOMEHT MHepuuu Tena yBenumunTb B 2 pasa, a CKOpOCTb €ro BpalleHVUs yMeHbLIWTb B 2 pasa, To
MOMEHT Mmnyrbca Tena ...

YMEHbLUNTCH B 2 pasa.

yMeHbLNTCH B 4 pasa.

He N3MEHUTCS.

yBenuuntca B 4 pasa.

25. 3aBMCMMOCTb MepemelleHnss Tera Maccoh 4 ke OoT BpemMeHW npeacTaBreHa Ha PUCYHKe.

KnHeTtnyeckas QHEprmna Tena B MOMEHT BPpEMEHU t = 3C paBHa ...

15 [Ix.

40 [Ix.

50 [Ix.

20 k.

25 [Ix.

26. Ha pucyHke npegctasneH rpaduk hyHKUUKW pacnpegeneHmss Mosiekyn ngeanbHoro rasa no CKOpoCcTam
(pacnpeneneHve Makcsenna), rae f (V) = Sl—dN — 00N MOMeKyr, CKOPOCTU KOTOPbIX 3aKIoYeHbl B

\'

MHTEpBane CKOpOCTel7I OoT v Ao V+dV B pacyeTe Ha egunHuly 3TOoro uHTepsana. Ecnu, He meHsas
TeMnepartypbl B3ATb ,El,perVI ras c MeHbLUemn MOJ'IFIpHOIZ Maccom N TaKNM >Xe YMCNOM Mornekyn, 1o ...
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nrowazab noj KpYBON yMeHbLINTCS.
MaKCUMyM KPUBOW CMECTUTCSI B CTOPOHY GOSbLUMX CKOPOCTEN.
BEnMYMHa Makcumyma yBenuunTcs.

217.

NN PP W

30.

ONF, W

B TpexX OAUHAKOBbLIX CoCyaax Npu paBHbIX YCNOBUAX HaxogUTCA OOMHaKOBOE KONM4ecTBO BOAOpOAaA,

renna n asota

CpenHssi KMHeTMYeckas aHeprust Morekyn rasa npu Temnepartype T 3aBUCUT OT UX CTPYKTYpbl, YTO
CBSI3aHO C BO3MOXHOCTbIO Pa3fMyHbiX BUOOB ABWXEHMS aTOMOB B Monekyne. [pu ycnosuu, 4To
MMEIT MECTO TONbKO NOCTyNnaTernbHOE 1 BpallaTeribHOe ABWXKEHNE, CPEAHSAS SHEPTUSA MONEKyn a3oTa
(N,) paBHa ...

CocTtosHMe wgeanbHOro rasa onpegensieTca 3HadeHusiMu napameTtpoB: T, p, V, roe T -
TepMmoanHamMmm4eckas Temneparypa, p — gaenenue, V — o6bem rasa. OnpegeneHHoe KOnM4ecTBo rasa
nepesenu u3 coctosiHus (3p, V) B coctosiHne (p, 2V). [Npu 9TOM ero BHyTPEHHAS SHEpPrus ...

He n3MeHunnacb

yBenmMuunachb

yMeHbLUNIaCh

I
Cpe,u,H;m KMHETUYECKaaA aHeprna Monekyrbl ngeanbHOro rasa npu temneparype T paBHa & =EkT .

3aech i:nn+2n6p+2n,<, rAe Nn, Ngy U N — YUCNO cTeneHeit cBoGoAbl MOCTyNaTerbHOro,

BpallaTenbHOro M konebartenbHoro ABWMXEHUM Monekynbl. [ns aTomapHOro Boaopoda YMUCHO |
paBHo...
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31. Yucno cteneHeit cBoGoabl MaeanbHOro rasa ¢ y4eToM NMocTynaTenbHOro U BpalaTernbHOro ABMKEHUS
MOreKyrn.
YKAXUTE COOTBETCTBUWE OJ1A KAXOOIO SNNEMEHTA SAOAHNA.

OpHoaToOMHbIV ras 3
[lByxaTOMHbIN ras 5
TpexaTOMHbIN U MHOTOAQTOMHbIN ra3 6

32. Temnepatype 50 K cooTBeTCTBYET 3Ha4YeHue Temnepatypsbl no Llenscutio ...

—323°C.

—223°C.

- 50°C.

—500°C.

33. OguHakoBow hU3NYECKON BENMYMHON ANs ABYX Ten npu TENNOBOM paBHoBecumn byaer ...

AaBneHve.

KOHLIeHTpauus.

TemnepaTtypa.

obbeM.

34. CpepaHsas kBagpaTuyHasa CKOPOCTb MOSEKyN asoTa npu yBenuyeHnn TemnepaTyphbl ra3a B 4 pasa...

He U3MeHUTCS.

yBenuyuTcH B 4 pasa.

yBenuyuTCH B 2 pasa.

YMEeHbLUNTCH B 2pasa.

35. OTHOweHne cpegHen KBagpaTUYHOW CKOPOCTM MOMEKynbl BOAOpOAAa K cpedHen KBagpaTU4HOW
CKOPOCTM MOJEKYMbl KUCOPOAa PaBHo...

4

8

16

2

36. OTHOLIEHME MOMAPHOW MaccChl BELLECTBA K Macce MOfeKyrbl 3TOro BewwecTsa paBHo...

nocTosiHHon ABoragpo.

YUCIy 3NEKTPOHOB B aTOMe BelllecTBa.

YyHUBEpCcarbHOW ra3oBoOW MOCTOSHHOWN.

4Yncry aToOMOB B MOJIEKYIE BELLECTBA.

37.  Monu nobbix ra3oB NpyM OAMHAKOBLIX TEMMepaType U AaBNEeHUN 3aHMMaloT O4MHAKOBbIE OObEMBI. ..
3aKkoH Asoragpo.

3aKkoH Lapns.

3akoH bonbumaHa.

3aKkoH KnanevipoHa.

38. BewecTBO, HaxogsLWeecsa B TpeX arperaTHbIX COCTOSIHUAX OTNNYaeTcs ...
TONbKO PacrosfioXeHNEM HacTuL.

TONbLKO ABMXXEHMEM YacTull.

TONbKO B3aMMOAENCTBUEM YacTuL,.

OBWKEHMEM, pacrofioXeHNeM 1 B3aMMOLENCTBNEM HYaCTuL.

39. [laBneHwe rasa 3aBUCUT OT...

TemnepaTypbl M Yucna Monekyn B eanHuLe obbema.

obbema rasa.

CKOPOCTU OBWXKEHUST YacTul,.

OT COCTaBa rasa.

40. BbiBoa, KOTOPLIV MOXHO caenaTb O CTPOEHWM BeELECTBa, Habnogasa seneHve guddysumm ...
MOJIEKYIbl BCEX BELLECTB HEMOABMXHBbI.

MOJIEKYIbl BCEX BELLECTB HEMPEPBLIBHO ABMXYTCS B OOHY U TY XX€ CTOPOHY.
MOJIEKYIbl BCEX BELLECTB ABUXKYTCS HEMPEPbLIBHO U XaOTUYHO.

CKOPOCTb ABWXEHMWS MOMEKYN He 3aBUCUT OT TemnepaTypsbl.

41. [daBneHue — aTo cuna, AeUCTBYIOLLAA Ha eauHNLLY ....

mMacchl Tena.

obbema Tena.

nnoLaam NoBEpPXHOCTH Tena.

NIoTHOCTW Tena.

42.  3akoH MakcBenna rnacur, 4To ...

pacnpegeneHne Morekyn fno CKOPOCTSM MPOUCXOAMT MO 9KCMOHEHLWanbHOM 3aBMCUMOCTU U 3aBUCUT OT
MaccCbl MOMeEKyIbl U TeMnepaTypbl.

BCE MOJIEKYNbI ABUXYTCS C OAMHAKOBOW CKOPOCTBLIO.
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pacrnpegeneHve MOJEKyn MO CKOPOCTAM MPOUCXOAWUT MO MPSAMOW M 3aBUCUT OT MacCbl MONEKYMbl U

TemnepaTypbl.

pacnpegeneHve Mosekyn no CKOPOCTAM MPOUCXOANT MO 3KCMOHEHTE U HW OT YEro He 3aBUCHUT.

43.  VpgeanbHbIM Ha3biBaeTCsl ra3 npu npeHedpexeHun ...
YKAXKNTE HE MEHEE OBYX BEPHbIX BAPUAHTOB OTBETA

NOTEHUNanNbHOM 3Hepruen Yyactuu,.

KMHETUYECKOWN SHEPIrMen 4YacTuy,

Maccon YyacTuL.

pasmepom 4acTuLl.

44. [aBneHve BO3gyxa BHYTPW HaOyTOro pPe3MHOBOrO BO34YLIHOMO Llapuvka Mpu  MOBbILLEHUN
aTMOCEPHOro AaBreHus ...

HEe N3MEHUTCS.

yBENNYNTCS.

YMEHbLUUTCS.

MOXET KaK YBENNYUTLCSH, TakK U YMEHBLUUTLCS.

45.  Ycnosue OCyLLECTBMNEHMS N30TEPMUYECKOrO NpoLecca B rase — ...

ras Hago o4eHb ObICTPO HarpeTb.

ras Hago o4eHb ObICTPO OXNaguTh.

ras AOSMKeH HEOrPaHUYEHHO PaCLUNPSTLCA.

ras JOIMKeH HaxoauTbCs B TEMMOBOM paBHOBECUM C OKpY>KatloLwen cpeaomn.

46.  KoHueHTpauusa rasa B cocyge npv M30TEPMUYECKOM MpoLecce Npu YMEHbLUEHUM OaBleHus rasa B 3
pasa ...

He n3MeHunnacso.

yBenuuunacos B 3 pasa.

yMeHbLUunace B 3 pasa.

yBenuuyunacos B 9 pas.

47.  Tpouecc namMeHeHuUst CocTossHMSA ra3a 6e3 TennoobmMeHa ¢ BHELUHEN cpefon SIBNAETCS ...

n3o06apHLIM.

N30XOPHbIM.

N30TEPMUNYECKUM.

agmabaTtHbIM.

48. TlMapuuwanbHoe AaBreHne BOASHbIX NApoB B BO3AyXE NPU HEU3MEHHOW TemnepaType C yBerMyYeHneMm
UX NSIOTHOCTY ...

He N3MeHsIeTCS.

+ yBenMunBaeTcs.

YMEHbLLAETCS.

MOXET M YBENMYNBATBLCA U YMEHbLLATHCS.

49.  [MOBEPXHOCTHOE HATSPKEHWE Ha FPaHWLIE XXUOKOCTM C Ntobow Apyron cpenor o6ycrnoBneHo ...

MEXMOIEKYNAPHLIM B3aMMOLENCTBUEM.

TENnoBbIM ABWXKEHWEM MOJEKYII.

ckaykamy MOMeKyn U3 OgHUX BPEMEHHbIX LEHTPOB konebaHun B gpyrue.

konebaTenbHbIM OBWXKEHNEM MOJSIEKYST OTHOCUTENBHO NOJTOXEHUIN PaBHOBECUS.

50. Tennosoe ABWXeHWE MOMNEKYI XUOKOCTN COCTOUT U3 ...

KOMMNEKTMBHbIX KonebaTenbHbIX ABWXEHWUI MOMEKYN OTHOCUTENbHO MNOMOXEHWI PAaBHOBECKS.

CKa4KOB MOJIEKYIT M3 OOHUX BPEMEHHbBIX LIEHTPOB KonebaHui B gpyrue.

KOMMEKTMBHBIX KonebaTenbHbIX OBMXEHUIA MOJSIEKYST OTHOCUTENBHO BPEMEHHbBIX MOSIOXXEHUI PaBHOBECUS U

CKa4yKOB MOJIEKYN M3 OOHMX LIEHTPOB konebaHui B gpyrue.

Xa0TUYHOrO NOCTYNaTeNbHOro ABUXKEHMS MOJEKYIT.

51. Tpu agnabaTHOM CxXaTum MAaeanbHOro rasa Ttemnepartypa ...

BO3pacTaeT, 3HTPONUsi HE U3MEHSIETCS.

He M3MeHsieTCs, SHTPONMSA BO3pacTaeT.

N 3HTpONWS BO3pacTaeT.

BO3pacTaeT, SHTponusi yobiBaeT.

52. B npouecce n3oxopn4eckoro HarpeBaHusi MOCTOSIHHOM MacChl aeanbHOro rasa ero SHTponus ...

YMEHbLUAEeTCH.

He MeHsIeTCs.

yBENMYNBAETCS.

53.  Ha (P, V)-guarpamme nsobpaxeH npouecc. Ha yyactke CD n DA Temnepartypa ...
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Ha CD — nosblllaeTcs, Ha DA — noHukaeTcs.
NMoBbILLAETCH.
Ha CD — noHwxaeTtcs, Ha DA — noBbllLaeTcs.

noHWXaeTcs.

54. TennoBas mMawwuHa paboTtaeT no uukny KapHo. Ecnu TemnepaTtypy XOnoAufbHUKA YMEHbLUWTb, TO
K4 umkna ...

yBENUYNTCH.

YMEHbLUUTCS.

He M3MEHUTCS.

55. TemnepaTypy XonoaunbHvka TensioBoW MalwuHbl KapHo yBenuuunu, ocTaBuB Temnepatypy
HarpeBaTensi npexHen. KonvyecTBo TennoTbl, MOMyYEHHOE ra3oM OT HarpeBaTens 3a LMK, He
nameHunocs. KM tennoBor mMallmHbl, KONMYECTBO TENMOThI, OTAAHHOE ra3oM 3a LMKI XONOAUIBHUKY,
1 paboTa rasa 3a LuKI nNpy 3TOM ...

ONA KAXA0W BENVMYMHBI ONPEOENVUTE COOTBETCTBYIOLWMM XAPAKTEP M3MEHEHUSA.
KIMA rennoBon malunHbl YMEHbLUNIIOCh

KonnyectBo  TenmoTbl, OTAAHHOE  [a3oOM | YBENUYMIIOCH

XOMNOAWIbHUKY 3a UmMKN paboTbl

Pabota rasa 3a uukn yMeHbLunnach

56. [Ba rpamma renus, pacwupsiice aguabatuyeckn, cosepwwmnu paboty AA=2493/[oxc. B atom
npouecce nsmeHeHne TemnepaTypsl (B K) coctasuno...
OTBET 3AMNWNTE UENBIM YACJIOM.

57. [Ovarpamma UMKNMYECKOro npouecca ugeanbHOro rasa npeacTaBneHa Ha pucyHke. Paborta
LMKnmyeckoro npouecca (B kKx) paBHa ...

OTBET 3AMNWANTE LUENBIM YACJIOM.
p.klla
500f......4 1
200 f------- .3.:12
02 04 06 v,um
58. Ecnn AU — nameHeHue BHyTpeHHeW SHepruu mgeanbHoOro rasa, A — pabota rasa, Q — KOnM4ecTBo

TennoTbl, coobuaemoe rasy, TO O5id U3OXOPHOro npouecca B wuaeallbHOM rase chnpasennmsbl
COOTHOLWIEHNA ...

Q=0; A>0; AU <0.
Q<0; A=0; AU <0.
Q<0; A<O0; AU <0.
Q<0; A<O; AU =0.

59. [a3oBble NpoLecChl 1 YCrOBUSA NX NPOTEKaHUS. 3 3
ONA KAXKOOIO NPOLIECCA OMNPEOENNTE COOTBETCTBYKOWNN NMOCTOAHHBIV NMAPAMETP.
HassaHue ycngsme
(MOCTOSsIHHBIN NapameTp)

N306apHbIit P = const
MN30x0opHbIN V =const
N3oTepmuyecknin (MeaneHHbIn) T =const
AgnabaTHbIn (ObICTPbIN) Q=0

60. BHyTpeHHSASA aHeprus naeansHOro 04HOATOMHOIO rasa paBHa...

2RT

2

53




61. BHYTpeHHAS 3Heprus CUCTEMbl HE U3MEHSETCH MpU Nepexofe ee M3 OOQHOro COCTOSHWS B Apyroe B
........ npovecce.

n3obapHom.

N30XOPHOM

N30TEPMUYECKOM

agmabatHom

62. BHyTpeHHSsIa 3Heprusa naeanbHOro rasa nNpu NOHWKEHWUN ero Temneparypsl ...

He n3MeHseTcs.

yBENMYMBaAETCH UMM YMEHbLLAETCS B 3aBUCMMOCTH OT U3MEHEHMS obbema.

yBENM4MBaETCH. yMEHbLUAETCS.

63. [lepsoe Hauyano TepmoanHamuku. Tennota, coobwaemas cucteme naet Ha ...
YKAXKWUTE HE MEHEE OBYX BEPHbIX BAPMAHTOB OTBETA

Ha coBeplueHne paboTbl NPOTMB BHELUHWX CUF.

HarpeBaHue.

Ha M3MEHEHNEe BHYTPEHHEN SHEPTUN.

oxnaxaeHwue.

nepemeLLeHne CUCTEMbI.

64. Tennosas mawwuHa pabotaet no umkny KapHo. Ecnv TemnepaTypy HarpeBaTtens v XonogurbHuKa
YBENUYNTb Ha OAUHAKOBYO BenuyuHy, To KIMNO umkna ...

yBenmM4mTCS.

YMEHbLUUTCS.

He U3MeHUTCS.

65. [pu agnabaTHOM paclumMpeHun TemnepaTypa rasa nagaeT, Mpy 3TOM SHTPOMMUS ...

He U3MeHsieTcs.

yBenuumBaeTcs.

YMeHbLLaeTCs.

paBHa Hynio.

66. [asoBble npouecchl 1 hopMynbl ANA pacyeTa paboTbl ra3a B JaHHOM npoLecce.
A KAXKOOIo rnMPOLUECCA OINMPEOENVUTE COOTBETCTBYIOWYHO ®OPMYITY OJ1A PACHETA

PABOTHI.
WN306apHbIi A=P-AV
30x0pHBbIii A=0 (AV =0)
N3oTepmuyeckuii A="RTIn Vo
(MeaneHHbIN) N P Vy
AnnabaTHbin _
(6bICTPLIN) A=-AU

67. OOHOATOMHbI MAEearnbHbI ra3 B U30TEPMUYECKOM MpoLiecce coBepluaeT paboty A, . >0. B atom

npouecce 06bem, AaBNeHNe 1 BHYTPEHHSA 3Hepris 3Toro rasa ...
OnAa KAXKOOW BEJIMYUHBI ONMPEQENTMTE COOTBETCTBYHOWMN XAPAKTEP MSMEHEHA.

obbeM rasa yBenm4ymMeaeTcs
fJaBneHue rasa yMeHbLUaeTcs
BHYTPEHHSIS1 3Heprusi rasa He n3MeHsieTcs
68. [lpn mn3oTepMmyeckoMm CxaTuu rasa noj MopLIHEM ero Temneparypa, KOHLUEeHTpauus MOnekyn u
NMOTHOCTb ...
ANA KAXXOOW BENMUYMHBI ONMPELENUTE COOTBETCTBYHOLMW XAPAKTEP M3MEHEHUSA.
Temnepatypa He U3MeHUTCs
KoHueHTpauusi monekyn yBenmumTcs
MnoTtHoCTb yBenmumTca

69. [asoBble NpoLecCchbl U ypaBHEHWE NepBOro Havarna TepMoavHaMmUKN.
AnA KAXOOro rnpPOLUECCA ONMPEAENIMTE COOTBETCTBYIOWEE YPABHEHWE TEPBOIO
HAYANA TEPMOOVNHAMWKA.
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MN306apHblit Q=A+AU
30X0pHbIi Q=AU
N3oTepmuyeckmn Q=A
(MeaneHHbIn)
AnnabaTtHbin _
(6bbICTPbIN) A+AU =0

70.  [a3oBble NPOLLECCHI U OMUCHIBAKOLLME NX YPABHEHMS.
A KAXKOOIO NPOLECCA OMNPEJENINTE COOTBETCTBYIKOLWEE YPABHEHME.

. \%
M306apHbIi — =const
T
. P
M30x0pHbIN ? = const
N3oTepmMunyeckuin _
(MeaneHHbIN) PV = const
AanabaTtHbIn
N 7 =
(6bbICTpbIN) P-V” = const
71. B npouecce ns3obapnyeckoro HarpeBaHusi NOCTOSHHOM MacChl MaeanbHOro rasa ero SHTponus ...
yMeHbLLUaeTCs.
He MeHsleTcs.
yBenuymBaeTcs.
72.  Ha (P, V)-gnarpamme nsobpaxeH npoLecc.
"t
I 1 I
] 1 I
o
I 1 I
) AL > B
1
1 b1
Di <1 1C
1 2 &5 Y

Ha yyacTtke AB u CD Temneparypa ...
Ha AB — noBblwaeTcs, Ha CD — noHWXaeTcs.
NOBbILLIAETCS.
Ha AB — noHmxaeTtcsl, Ha CD — nosbllaeTcs.
ocTaeTcst MOCTOSAHHOMN.
73. OHTpONUSA N30NMPOBaAHHOM TEPMOANHAMNYECKON CUCTEMBI B X04e HeobpaTuMoro npouecca ...
TONbKO YBENUYMBAETCH.
HEe U3MeHsaeTcs.
MOXEeT KaK YBEeNnn4nBaTbCs, Tak U YMEHbLUIATbCA.
74.  TlepBoe Havyano TepMoanHaMuKky Ans aguabartHoro npouecca.

Q=AU+A

Q=AU

Q=A

AU =—A

75. BTopoe Hayano TepMoaMHaMMUKK Ans 06paTUMbIX NPOLIECCOB.

dS>d—Q; dS<d—Q; dSZd—Q; dS:d—Q.
T T T T

76. CBepxnpoBOAMMOCTb — 3TO ...

NoBbILLEHWE YAEeMNbHOro CONPOTUBIEHUS NPU onpeaeneHHon TemnepaType.
NoBbILLIEHWE YAENbHOro CONPOTUBEHNS NPpU onpeaeneHHOM AaBrneHUu.
NOHWXEeHWe yaenbHoro conpotmeneHna go 0 npu onpegeneHHon Temneparype.
NOHWXEHWEe yaenbHOro CONPOoTUBIEHNSA NpW onpeaeneHHOM OaBreHnN.

77.  VICTOMHMKOM 311€KTPOCTaTMYECKOro nons sBnseTcs ...

NMOCTOSAHHbIA MarHuT.
NMPOBOLHUK C TOKOM.
HEeNoOABWXHbINA SNEKTPUYECKUI 3apsag.
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OBWXKYLLIMACS aNEKTpUYEeCKnin 3apsg,.
78.  Korga mbl CHAMaeM ofexay, Mbl CIbILWMM XapaKTepHbl Tpeck. Ero nCToyHuKom sBnseTcs ...
aneKkTpusauus.
HarpeBaHwe.
TpeHue.
3NEKTPOMarHnTHasa UHOYKUKS.
79. [OencTtsylowas Ha 4YactTuuly B 3MEKTPUYECKOM MOMe KyroHOBCKas cuna npuv 3aMeHe npoToHa Ha
3MNEKTPOH ...
He n3meHunachb.
yBenuyunace.
YMeHbLUUNacs.
BHavarne yBenuMyunacb, 3atemMm yMeHbLumnnachb.
80. [encTsyowaa Ha 4YacTuuy B ONEeKTPUYECKOM Mofie KyroHOBCKas cuna npuv 3aMeHe npoToHa Ha
anbga-vyacTtuyy ...
He n3meHunach.
yBenuuunacs.
YMeHbLUUnacs.
BHavare yBenvyunacb, 3atemMm yMeHbLumnnachb.
81. Cuna B3anMOAeNCTBUA OBYX TOYEYHbIX HEMOABWXKHbIX 3apsA0B MPU YBEMMYEHUN PACCTOAHUSA MeXay
HUMK B 4 pasa ...
yBenuuutcH B 4 pasa.
yMeHbLNTCH B 4 pasa.
yBenuuutce B 16 pas.
YMEeHbLNTCA B 16 pas.
82.  Cwuna B3anMOAewcTBUSA ABYX TOYEYHbIX HEMOABWKHbBIX 3apsiA0B NPY YMEHbLUEHUW PAcCTOSHUSA MeXay
HUMK B 4 pasa ...
yBenuuutca B 4 pasa.
yMeHbLINTCA B 4 pasa.
yBenununtcsa B 16 pas.
ymeHbLwntces B 16 pas.
83. Cuna B3aumonencTBuMst ABYX HEMNOABWXKHbLIX 3apsiAoB MpuU MepeHeceHun MxX u3 Bakyyma B cpefy C
ON3NEeKTPUYECKON NPOHMLAEMOCThIO 81 ...
He M3MeHuTCS.
yMmeHbLwntcs B 81 pas.
yBenuuutca B 81pas.
yMeHbLINTCA B 6561 pas.
84. Cuna B3aumofencTBus OBYX HEMNOABWXHBLIX 3apsiAoB MpU NepeHeceHuu mx U3 BO3ayxa B cpedy C
OV3NEKTPUYECKON NPOHULIAEMOCTBIO 2 ...
He M3MEeHUTCS.
YMEHbLUNTCS B 2 pasa.
yBenuuuTcA B 2 pasa.
yMeHbLINTCA B 4 pasa.
85.  Cuna B3aMmMogencTBus OBYX TOYEYHbIX 3MEKTPUYECKUX 3apsiA0B NpY yBENUYEHUN PaCcCTOSHUS MeXay
HVMK B 6 pas ...
yBenuunTca B 6 pas.
YMeHbLUNTCA B 6 pas.
yBenuuntca B 36 pas.
yMmeHbLInTCA B 36 pas.
86. Mopaynb HanPsHKEHHOCTU SNEKTPUYECKOro Nons B JAHHOW TOYKE NPy YMeHbLUeHUM 3apsaa B 3 pasa ...
yMeHbLINTCH B 3 pasa.
yBenuuutca B 3 pasa.
yMeHbLnTCH B 9 pas.
He M3MEeHWTCS.
87. Mopgynb HanpsXXeHHOCTW 3NEKTPUYECKOro Mons B AAHHOW TOYKE MPU YMEHbLUEHWW PacCTOAHMSA OO0
3apsigaB 6 pas ...
YMeHbLUNTCA B 6 pas.
yBenuunTca B 6 pas.
ymeHbLnTCcA B 36 pas.
yBenuuutca B 36 pas.
88.  KonuyecTBeHHON XapakTepUCTUKOMN 3MEKTPUYECKOTO TOKa ABMSETCS ...
NNOTHOCTb BELLECTBA.
Macca 3areKkTpoHa.
cuna Toka.
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CKOPOCTb 3r1eKTpOHa.

89. OHeprusa koHOeHcaTopa NPWU YMEHbLUEHUW PacCTOAHMA Mexdy nfnacTMHaMu B [Ba pasa nocre
OTKNIOYEHMS OT UCTOYHMKA TOKa ...

YMeHbLUNTCA B 2 pasa.

yBenMunTCAa B 2 pasa.

He N3MEHUTCS.

yMeHbLNTCH B 4 pasa.

90. PaboTa anmeKkTpu4eckoro nons no nepemeLleHnto aNekTpuyeckoro 3apsaga B 12 K npy HanpsiKeHum
3,5 BpaBHa ...

12 [Ix.

42 k.

3,5 k.

3.4 [Ix.

91.  Jlerkuin He3apsKEHHbIN LWapUK U3 MeTannn4yeckon donbrin NoaBeLleH Ha TOHKOM LWenKoBor HUTW. [Mpun
MOAHECEHNN K LUApUKy CTEPXHSI C MOJIOXKUTENbHLIM 3IIEKTPUYECKNM 3apsidoM (6e3 MpUKOCHOBEHUS)
LWapuK ...

NPUTAMMBAETCS K CTEPXKHIO.

OTTanknBaeTcs OT CTEePXHS.

He UCMbITLIBAET HU NPUTSDKEHUSA, HA OTTaNKMBaHUS.

Ha 6onbLUNX PACCTOSAHUAX NPUTATUBAETCS K CTEPXKHIO, HA MarbIX PACCTOAHUSIX OTTaNKUBaETCS.

92.  EamHuua anekTpuyeckoro 3apsga — ...

KynoH (Kn).

OnekTpoH-BonbT (3B).

Awmnep (A).

BatT (Bm).

93.  3akoH coxpaHeHust 3aNeKTPUYECKOro 3apsaaa ...

Ha nnaHeTe 3emns Bcerga OAvH U TOT Xe MONOXUTENbHBIN 3apsag.

Ha nnaHeTe 3emns Bcerga OAVH U TOT Xe OTpuLaTenbHbIA 3apsa.

aneKkTpuyeckne sapsagbl He co3fatoTCA U He McyesaloT, a TOMbKOo nepepacnpenensoTca BHYTPU AaHHOMo

Tena.

YMCIIO SNEKTPOHOB PABHO YMCIY NPOTOHOB.

94. HanpspkeHHOCTb anekTpocTaTuyeckoro nons E — ...

OTHOLLIEHME CUIbl K BENWYNHE 3apsaa, NOMELLEHHOro B AaHHOW TOYKE NOns.
npou3BefeHne Curbl U BENWYUHbLI 3apsaa, MOMELLEHHOMO B AAHHYK TOYKY MOfS.
OTHOLLIEHME CUIbl K BEMMYNHE MOTEeHUnana JaHHOW TOYKM Mnons.

npovssefeHne cunbl 1 BENUYUHBI NOTEHLMana 4aHHOW TOYKM Mnons.

95.  lNpuHUMN cyneprnosnumm nonen — pesynbTupyroLlee cunoBoe BO3AeNCTBUE ...

BEKTOpHasi Cymma cun.

ckansipHas cymma cun.

BEKTOPHOE NpousseaeHne cun.

cKansipHoe npousseaeHue cun.

96. Teopema Naycca 0 NOTOKe BEKTOpa HaNPSXEHHOCTWU 3TIEKTPOCTaTUYECKOro rnongd B BaKyyMe CKBO3b
nobyIo 3aMKHYTYHO MOBEPXHOCTD ...

nponopuunoHaneH anrebpanyeckon cymme 3apsiioB, 3aKMOYEHHbIX BHYTPU STOM NOBEPXHOCTU.

NpPONoOpLMOHaneH Npon3BeAeHNIO 3apsaoB, 3aKMOYEHHbIX BHYTPY 3TOM NMOBEPXHOCTM.

NPONopLNOHaneH OTHOLUEHMIO 3apsaoB, 3aKITHOUYEHHbIX BHYTPY 3TON MOBEPXHOCTMU.

npornopuuoHaneH cyMmme Moaynen 3apsaaos, 3aKMoYeHHbIX BHYTPU 3TON NOBEPXHOCTMU.

97.  OnekTpuyeckuin noTeHuuan nons — aTo ...

OTHOLLIEHME NOTEeHLManbHON 3Heprun 3apsana K ero BenuymHe.

npovsBefeHne NoTeHUnanbHOM 3Heprum 3apsaa v ero Benu4yrHbI.

OTHOLLIEHME BENUYMHBI 3apsifia K ero NoTeHUnanbHOM 3Hepruu.

OTHOLLIEHME BENUYMHBI 3apsiia K ero KUHETUYECKON SHEPrUun.

98.  OkBMNOTEHUManbHas NOBEPXHOCTb — COBOKYMHOCTb TOYEK, ...

UMEILLNX O4MHAKOBbIN NOTEHLMan.

obragaroLwmx 0gUHaKkoBbIM, HO Pa3HOUMEHHbBIM 3apsa0M.

obragaLmx 0gUHaKoBbIM, HO Pa3HOMMEHHbLIM 3apsaoM.

99.  [M3neKkTpuK — BELWeCTBO ...

He npoBoasLLee 3NEKTPUYECKNA TOK.

npoBoJsiLLiee ANeKTPUYECKUIA TOK TONBKO B OAHOM HarnpaBneHuu.

npoBoAsiLLiee 3NeKTPUYECKUin TOK B 060m1X HanpaBneHusx.

npoBoAsiLLiee 3NEeKTPUYECKUA TOK TOSNBKO NPU OYEHb ManoM HamnpsiKeHuu.

100. OneKTpoeMKOCTb — CMOCOBHOCTbL NPOBOAHMKA ...

HakannueaTb aNeKTpu4eckme 3apsaabl.
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NPOBOAUTL 3NEKTPUYECKUIN TOK.

nogaepusaTh 3afaHHbI noTeHumnan.

nogaepXusaTh 3aaHHYI0 pa3HOCTb NOTEHLMANOB.

101. [lokasaTenbCTBOM peanibHOCTU CYLLLECTBOBaAHUS MarHUTHOIO MO MOXET CIYXUTb ...

HanMyne NCTOYHUKa Nonsi.

OTKINOHEHWEe 3aps>KeHHON YacTuLlbl, ABUXKYLLENCS B norne.

B3aumoencTBne AByX NPOBOAHMNKOB C TOKOM.

CyLLEeCTBOBaHME 3NEeKTPOMAarHMTHbIX BOMH.

102. CwunoBoW xapakTepuUCTUKON MarHUTHOIO MO CAYXUT ...

noTeHuman.

MarHWTHas NPOHULLAEMOCTb.

MarHUTHas UHOYKUMS.

paborTa.

103. WN3meHeHMe nontoca MarHUTHOIO MOJIA KaTyLLKX C TOKOM MPON30NAET ...

€CIN1 BBECTU B KaTYLLUKY CEpAEYHUK.

€CNnV U3MEHUTb HanpasreHne ToKa B KaTyLUKe.

€CI1 OTKITIOYUTL UCTOYHUK TOKa.

€CINY YBENUYUTL CUNY TOKa.

104. WccnepoBaHue siBNEHWS 3NEKTPOMAarHMTHON MHAYKLMMN NMOCNY>KUO OCHOBOW A8 CO34aHUS ...

anekTpoasurartens.

TennoBoro gsuraTens.

reHeparopa 3NeKTPNYecKoro Toka.

nasepa.

105. HasepgeHHbIn B pamke mogynb SC vHAyKUMN NpY yBENNYEHUM MarHMTHOro noTtoka ¢ 4 no 12 B6 3a
2 C paBeH ...

4B.

8 B.

12 B.

16 B.

106. Pabota anekTpoasuratens ocyLlecTBNseTCA BCNeACTBNE crieayowmnx npeobpasoBaHui ...

KMHeTMYeckas aHeprus npeobpasyeTcsi B 3NEKTPOMarHUTHYH.

3MNeKTpOMarHnTHas aHeprusa npeobpasyeTcs B XMMUYECKYIO SHEPTHUIO.

noTeHumanbHas dHeprus Tena npeobpasyeTcs B INeKTPOMarHUTHYHO SHEPruio.

3MNEeKTPOMarHnuTHas aHeprus npeobpasyeTcsi B KUHETUYECKYHO SHEPTUIO.

107. MarHuTtHOe none — 370 ...

OBWXYLLMECS dneKTpuyeckne 3apsaabl.

Tena, obnagarwoLme MarHTHBIM MOMEHTOM.

3NeKTpUYecKMe AUnonu.

nore, cosfgaHHoe ABWXYLLUMMUCS SNEKTPUYECKUMM 3apagamu.

108. MarHuTHas UHOYKUMSA — 3TO BEKTOPHAas manyeckas BenmumHa, SBnsaoLwasncs ...

CUITOBOMN XapaKTepUCTUKOM MarHUTHOMO Nons.

NnoTeHLUMarnbHOW XxapakTepUCTUKOM MarHUTHOIo Mons.

NOTOKOBOW XapaKTepPUCTUKOMN MarHUTHOMO Nossi.

3HepreTn4ecKon XxapakTepnucTMKOMN MarHMTHOro noss.

109. EpuHuUa MarHUTHOW MHAYKUMK B cucteme CU ...

Tecna (Tn).

BebGep (B6).

makcsenn (Mk).

raycc (c).

110. MarHuTHbIN NOTOK — onpeadenseTcs ...

CKansipHbIM NPou3BEdEHMEM BEKTOPA MarHUTHOW UHAOYKLUMM Ha 3NEMEHT NOBEPXHOCTMU.

NNOTHOCTb CUMNOBLIX NIMHUIA MarHUTHOW MHOYKLUW, NPOHU3bIBAIOLNX JAHHYIO MOBEPXHOCTb.

LUMPKYNSAUUS CUMOBBIX IMHUA MarHUTHOW MHAYKUUN.

rPagneHT CUMOBbIX TIMHUA MarHUTHON MHAYKLUUN.

111. EpuHMua marHuTHOro notoka B cucteme CU ...

Tecna (Tn).

BebGep (B6).

amnep (A).

raycc (c).

112. 3akoH Amnepa onucbiBaeT Cuny, AENCTBYIOLLYIO HA NPOBOAHWNK C TOKOM B ...

MarHUTHOM rorne.

3NEKTPUYECKOM None.

3NEKTPOMarHMTHOM nore.
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rpaBMTaLUOHHOM Mone.

113. HanpshkeHHOCTb MarHUTHOro Mons B AaHHOW Todke onpegensietcs 3akoHoM Buo-CaBapa-Jlannaca m
3aBUCUT OT ...

MarHUTHbIX CBOMNCTB cpefbl.

ON3NEeKTPUYECKUX CBOUCTB cpeapl.

paccTosiHUA A0 NPOBOAHMKA C TOKOM.

noTeHumana NpoBOAHMKA C TOKOM.

114. HanpsikeHHOCTb MarHUTHOMO NOMs U3MEPSIETCA B ...

rayccax (Ic).

Tecnax (T1).

amnepax (A).

amnep Ha meTp (A/m).

115. Mo aBym napannernbHbIM MPOBOAHMKAM TEKYT TOKM B OOHOM HanpasBfeHMM U MO3TOMY OHU

NpUTArMBaOTCA.

OTTanknsBarTCS.

CKPYYMBAIOTCS «MNO YaCOBOW CTPENKey.

CKPYYMBAIOTCSH «NPOTUB YAaCOBOW CTPENKNY.

116. Cwna JlopeHua, AencTeylolwas Ha 3apsj, ABWXKYLIMIACS C NOCTOSIHHOW CKOPOCTbIO U B MarHUTHOM

none B nponopuvoHanbHa ...
BEKTOPHOMY NPOU3BEAEHNI0 CKOPOCTU HA MarHUTHYIO MHOYKLMIO.
CKansipHoOMy Npou3BefeHN0 CKOPOCTU Ha MarHUTHYIO MHOYKUMIO.
CYMME CKOPOCTU U MarHUTHOW MHOYKLNN.
PasHOCTWN CKOPOCTU U MarHUTHOWM MHOYKLNW.
117. BsaumHas UHAYKUMSA — 3TO SABMEHNEe BO3HMKHOBEHMS TOKa B 3aMKHYTOM KOHTYpE npw ...
N3MEHEHUU CUMbl TOKa B APYroM 3aMKHYTOM KOHTYpe.
N3MEeHeHVY noTeHumnana gpyroro 3amMKHyTOro KoHTypa.
N3MEHEeHWU COMPOTUBNEHUS APYroro 3aMKHYTOro KOHTypa.
N3MEHEHN CKOPOCTU APYroro 3aMKHYTOro KOHTYypa.
118. Hanbonbluylo MarHUTHYIO MPOHNLLAEMOCTb MMEIOT BELLEeCTBaA ...
AvaMarHeTuKu.
napamarHeTuKu.
dheppomarHeTUKm.
119. EauHuua usmepeHns MHOYKTUBHOCTU — 3TO ...
Tecna.
Bebep.
BOSbT.
reHpu.
120. [Ba npoBogHuKa ¢ OAHOHaNpPaBneHHbIMU TOKaMX ...
OTTalnknsBalTCS.
npuTArMBaloTCS.
He B3aMMOAENCTBYIOT.
121. TpaHcchopmaTop MOXeET paboTarth ...
Ha NOCTOAHHOM TOKe.
KaK Ha nepeMeHHOM, Tak 1 Ha MOCTOSIHHOM TOKe.
Ha NepeMeHHOM TOKe.
122. Cuna Toka B nepBu4HON 0OMOTKe TpaHcdopmMaTopa npu yobiBaHUM TOKa BO BTOPUYHON OOMOTKE ...
He N3MEHUTCS.
yBenuMuunTcs.
YMEHbLLUUTCS.
123. VIHOYKTMBHOE CONPOTUBIIEHUE KaTYLLUKWN MPU YBENTMYEHUN YacTOThl NepeMeHHOro Toka B 2 pasa ...
yBenuuuTca B 2 pasa.
yBenuuntca B 4 pasa.
yBenuuutca 1,41 pasa.
yMeHbLINTCH B 4 pasa.
124. OpauH 13 OCHOBHbIX NOCTynatoB Teopum Makceenna rrmacuT, 4To ...
nepemMeHHoe MarHMTHOE Mnore NopoXxaaeT BUXPEBOE 3NEKTPUYECKOE.
MarHUTHOE Nose He NMEET UCTOYHUKOB.
3NeKTpuYecKoe rnosie UMeeT UCTOYHUKU.
OBWKYLLWNIACS SMNEKTPUYECKUIA 3apsa co3daeT MarHMTHOe nore.
125. DneKkTpoMarHWTHas MHOAYKUMSA — 3TO ABMEHNE BO3HUKHOBEHMS TOKa B 3aMKHYTOM KOHTYpe Npw ...
N3MEHEHNU MarHUTHOTO NOTOKa B HEM.
N3MEHEeHNU NOToKa 3NEKTPUYECKOro MNoss B HEM.
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M3MEHEHNN INIEKTPOMAarHUTHOIro NOTOKa B HEM.
M3MEeHEeHNN ero noTeHumnana.

LUKANA U KPUTEPUM OLEHUBAHUA
OTBETOB Ha TeCTOBble BONPOCHI py6eXHOro TeCTMpoBaHUA

- OLeHKa «OTNMYHO» BbICTaBnsieTcs oby4vatolemycs, ecnv nonyveHo 6onee 81% npaBurbHbIX OTBETOB.
- OLleHKa «XOopoLLo» - nony4eHo oT 71 ao 80% npaBurbHbIX OTBETOB.

- OLleHKa «yOOBNEeTBOPUTENBHOY» - NonyyeHo oT 61 0o 70% npaBunbHbIX OTBETOB.

- OLeHKa «HEeyaoBNeTBOPUTENBHOY - NONY4YEHO MeHee 61% npaBurbHbIX OTBETOB.

5. CpeacTBa Ans NpoMeXxyTo4yHOM aTTecTauuMm No UToram M3yvyeHus QUCLMNIUNHbI

TecTOoBbIE BOMPOCHLI And npoBeaeHnUs 3aKnk4ynTeribHOro TeCTupoBaHus

1. 3BYK — 3TO BOJHbI ...

ynpyrue.

Heynpyrue.

nonepeyHble.

NMOBEPXHOCTHBbIE.

2. 3aTyxaHne MexaHn4eckux konebaHui NpoMCcxoamT ns-3a ...

TpeHus.

YCKOpEeHUs1.

pe3oHaHca.

TennoBbIX NOTEPb

3. OcHOoBHOW NMpu3Hak konebaTenbHOro ABMXKXEHNS ...

HEe3aBUCMMOCTb OT JeNCTBUS CUMbI.

NOBTOPSIEMOCTb (NEPUOLNYHOCTD).

BbI3bIBaET CBEYEHME.

YMEHbLUEHNE aMMnTyabl C TEYHEHNEM BPEMEHMN.

4. MapmoHnyeckummn konebaHnsMm Ha3bIBaKOTCS ...

konebaHus, coBepLUaOLLNECS OTHOCUTENBHO NOMOXEHNST PaBHOBECKS.
konebaHusi, coBepLUaoLMECs NoO 3aKOHY CMHYCa U KOCUHYca.
BbIHYXXAEHHble konebaHus Tena nog 0eNCTBUEM BHELLHEW CUNbI.
cBoboaHble konebaHusa B pe3ynbTaTte Kakoro-nmbo 0gHOro HavyanbHOro OTKITOHEHUS.
5. AMNNMTYOoNn KonebaHnsa HasbiBaeTcs ...

OTKINOHeHWe KonebntoLlerocsi Tena oT NOMOXEHUS PaBHOBECUS.

TpaekTopus OBWKEHWSI LEHTpaA Macc KonebnoLlerocsa Tena.

paccTosiHMe, KOTOPOe NPOXoAuT KonebntoLleecst TENO NpU CBOEM OBWKEHUN.
Hanbonbluee abCoNMOTHOE CMELLLEHNE OT NOSIOXKEHUS] pAaBHOBECKS.

6. Meprogom konebaHum HasbiBaeTCS ...

4YMCIO NOJHbIX KonebaHui 3a onpeaeneHHbI NPOMEXYTOK BPEMEHMN.

BpPEMsi, 3a KOTOpPOE COBEpLUAETCA 0OOHO NOfHoe konebaHue.

4ymncrno KonebaHun, coBepLlaemMblX B €ANHULY BPEMEHM.

BpeMsi, B Te4eHUe KOTOPOro amnnuTyaa yMeHbllaeTcd B € pas.

7. Mepurog konebaHun NoOABELLEHHOTO K MpYXnHe xecTkocTbio 0,05 H/m rpysa maccon 200 2 paBeH ...
13 c.

25c.

524 c.

3,1c.

8. 3aTyxarowmmm konedbaHnsiMm HasblBalTCS ...

konebaHus, coBepLUaOLLNECS OTHOCUTENBHO MOSIOXKEHUSI paBHOBECKS.

konebaHus, aHeprusa N amnnnTyga KOTopbIX C TEYEHUEM BPEMEHM YMEHbLLAKTCS.

konebaHus nog OeNCTBUEM BbIHYXOAOLLEN CUSbI.

cBobogHble konebaHusa 6e3 TpeHus.

9. BonHoBLIM ABMXXEHMEM HA3bIBAIOT ...

BO3HMKHOBEHUE KonebaHui B kakon-nnbo cpene.

pacnpocTpaHeHue konedaHu B kakon-nmbo cpeae.

BOMHbI, B KOTOPbIX YacTuLbl CMELLAOTCS BOOMb HanpaBneHnss pacnpocTpaHeHUs! BOSHbI.
BOMHbI, B KOTOPbIX YacCTuLbl CMELLAIOTCA NepPneHANKYNSPHO K HanpaBneHmio pacnpoCcTpaHeHs BOSHBbI.
10.  [OnwvHa 3BykoBoW BOsHbI YacToTon 200 [y B BOAe npu ckopocTu 3Byka 1450 m/c paBHa ...
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290 Km.
7,25 m.
200 m.
38 m.
11.  CKopoCTb pacnpoCTpaHeHUs 3NeKTPOMarHUTHbIX BOJH ...
nMeeT MakcumaribHOe 3HayeHve B Bakyyme.
UMeeT MakcumarbHOe 3Ha4YeHne B OUANeKTPUKax.
UMeeT MakcumaribHOe 3HayeHue B NPOBOLHMKAX.
oAnHakoBa B nobbIx cpenax.
12. Amnnutyaa konebaHus konebnoLwemncst TOUKM — ...
MaKkCUManbHOE OTKITOHEHME OT NOSTOXEHUSA paBHOBECHUS.
MUHUMAanbHOE OTKIMOHEHNE OT NOSIOXXEHUS paBHOBECUS.
cpeaHee 3HavyeHue OTKINOHEHUS OT MOMOXEHUSA paBHOBECUS.
cpeaHekBagpaTUyecKoe 3HayeHe OTKIIOHEHUS OT NOMOXEHUs paBHOBECUS.
13.  TNepwopg konebaHusi — BpeMsl, B TEYEHNE KOTOPOro COBEpLUaETCH ...
nonHoe konebaHue.
OBWXeHVe Mexay OBYMS MOMEHTaMN BpeMEHN HaxXOoXAEeHWS B MONOXEHUN paBHOBECUS.
OBWXeHVe Mexay ABYMS MOMEHTaMy BpeMEHU HaXOXAEHUS B NONTOXXEHUN MaKCUMaribHOMO OTKITOHEHUS.
OBa norHbIX KonebaHus.
14.  YactoTa nepuogmyecknx konebaHmim — aTo 4ncno ...
NOMHbIX KonebaHW B eAMHULY BPEMEHN.
NonHbIX korebaHunm 3a nepuog.
nonHeix konedaHun 3a 100 nepnogos.
€[VHWL, BPEMEHMN OOHOIO MOHOro kKonebaHus.
15. EpuHuua YacToTbl konedbaHum ...
Fepu (My).
cekyHga (c).
MUHYTa (MUH).
MowreHc (a).
16. CsobopgHble konebaHns NPOMCXOAAT B PU3NHECKON CUCTEME ...
npegocTaBneHHon camon cebe nocne BbiBeAEeHNS U3 MOSOXEHWS PaBHOBECHS.
6e3 gemndnpoBaHus.
C AeMndunpoBaHEM.
B MOMOXEHUN PaBHOBECUS.
17.  CkopocCTb pacnpocTpaHeHUs BONIHOBOIO npoLecca 3aBuCuT OT ...
NNOTHOCTU cpeabl.
3ANeKTPONPOBOAHOCTU Cpeabl.
obbema cpeabl.
paccTOAHUS 40 UCTOYHUKA.
18.  [nvHa BOSMHbI — pacCTosiHWe, KOTOpoe NPOXoauT BOMHa 3a...
OfVH nepuog konebaHuin.
nonynepuoga konebaHun.
1 cekyHay.
BpeMsi Mexay ABYMSI aMMUTYAHbIMU 3HaYEHNSMMU.
19.  [nwvHa BOMHbI onpeaenseTcs OTHOLLEHWEM ...
CKOpPOCTM K YacToTe.
YacTOTbl K CKOPOCTH.
CKOPOCTU K nepuoay.
nepuoaa K CKopocTH.
20.  [AnuvHa BONH 9NeKTPOMarHUTHOro U3nyYyeHus, BUAMMOrO rna3om YenoBseka ...
0,38 +0,76mKMm.
0,38+0,76m .
0,38+0,76¢cm .
0,38+0,76.:.
21. YacTtoTa anekTpoMarHMTHOW BOJSHbI MPU nepexoe u3 sosayxa B Bogy ...
YMEHbLUaeTCs.
yBENMYNBAETCS.
He N3MeHsieTcs.
TO YBENUYMBAETCS, TO YMEHbLLAETCs.
22.  N3ameHeHwne ¢a3bl rapMmoHuyeckoro konebaHusa Ha 180 rpagycoB COOTBETCTBYET ...
nonHomy nepuoay konebaHus.
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NnosnoBKHe nepuoaa konebaHus.

YeTBEPTU Nepmoaa konebaHus.

OBYM nepuogam konebaHus.

23.  OTHOWeEHMEe MaKCMMarsibHOrO YCKOPEHMST rapMOHMYECKN KOnebrnowerocs Tena K ero MmakcumarbHOM
CKOPOCTU PaBHO ...

KpyroBo 4acTtoTe.

KBaZpaTy KpYroBom 4acToTbl.

nepvoay konebaHun.

KBagpaTy nepuoaa konebaHun.

24.  Tlepwog konebaHuin MaTeMaTM4eckoro MasiTHuka anuHon 90 M NpubNN3NTENLHO ...

2c.
3c.
18 c.
25.  KonebaHusi B nonepe4yHOn BOSIHE COBEPLUAOTCS ...
TONbKO MO HaMNpaBfEeHNo pacnpPoOCTPaHEeHNs BOJTHbI.
BO BCEX HanpasrieHNsIX.
Mo HarpasneHuo pacnpPoCcTpaHeHWs BOMHbI U NEPNEHANKYNAPHO HanpaBeHUo pacnpocTpaHeHUs BOSTHbI.
Mo HarpasneHuo pacnpoCcTpaHeHUs BOMHbI U BAOMb HanpasneHUs pacrnpocTpaHeHNsi BOSHbI.
26. EcTecTBeHHbIM UCTOYHMKOM CBeTa SABNSAETCS ...
Tenesmn3op.
3epkaro.
nyHa.
CornHue.
27.  TpAMoOnMHenHbIM pacnpocTpaHeHNeM cBeTa OBBbACHAETCH ABMNEHUE ...
MOSHWS.
obpasoBaHWe TeHU OT HEMPO3pPayHbIX NPEAMETOB.
papyra.
NnonspHoe cusiHue.
28.  CBeT B ONTUYECKM OOHOPOAHOW Cpefie pacnpocTpaHaeTcs ...
MO SKCMOHEHTE.
NPAMOSIMHENHO.
no cuHycouge.
no runepbone.
29.  ®okyc — 310 ...
paccTosiHMe OT ONTUYECKOro LeHTpa NMH3bl 40 TOYKM NepeceyeHmns NperioMIeHHbIX NyYen.
TOYKa NepeceyeHns NPeroMIEHHbIX fyYen, Nnagaowmnx napannensHo rnaBHOM ONTUYECKON OCK.
Npo3payHoe Teno, orpaHU4eHHoe ABYMS MOBEPXHOCTAMMU.
TOYKa, Yepe3 KOTOPY NPOXOAAT Ny4n He NPenoMmssACh.
30.  ONTMYECKUIM LEHTP NUH3bI — 3TO ...
TOYKa NonyyYeHusi N306paxeHus.
TOYKa rnepeceyeHns NPeroMeHHbIX fyYen.
npsmas, npoxoasiasi Yepes LeHTPbl KpUBU3HbI MOBEPXHOCTEN.
TOYKa, Yepes KOTOPYIo MPoXoadaT fy4n He NPenoMnssch.
31.  dokycHOe paccTosiHue — aTO ...
paccTosiHMe OT ONTUYECKOro LEeHTpa NMH3bl A0 TOYKN NepeceyeHmns NPenoMeHHbIX NyYen.
TOYKa NepeceyeHns NPerioMIIEHHbIX ITy4en.
paccTosiHMe OT ONTUYECKOro LeHTPa NNH3bI A0 M300paxeHus.
paccTosiHWe OT npegmMeTa Ao M3obpaxkeHus.
32. TlnockoBorHyTasi CTeKnsHHas nMH3a B BO3ayxe AEeNCTByerT ...
Kak cobupatoLias nmH3a.
Kak paccevBatoLlasi fimH3a.
OHa He U3MeHsIeT xoaa Nyyen.
MOXeT AeNCTBOBaTb M Kak cobmpatoLlas 1 Kak paccevBatoLlas nmH3a.
33.  YBenuyeHHoe 1 AencTBUTENBHOE N306paxeHue npegmeTa aaer ...
nrnockoe 3epkano.
CTeKNsAHHasa NnacTuHkKa.
cobupatowlas nmH3a.
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pacceuBaroLLas fMH3a.

34.  OkpalumBaHue MbIfbHOIO My3bIpsi B pa3Hble uBeTa 06yCrioBNeHO SBNEHNEM ...

Ondopakumm.

ancnepcuu.

nonspusauuu.

MHTepdepeHL .

35. PasnoxeHue 6enoro cBeta B CMEKTP MOXHO MOMy4YMTb Ha OCHOBE MCMNONb30BaHUS ...
paguonokaumm 1 anekTpusauuu.

paguonokaumu, HTepgepeHLMn U anekTpusaumnmn.

nHTepdepeHLnn, andpakymmn n gucnepcum.

andpakuumn, gucnepcum n anekTpusaumn.

36.  KorepeHTHbIMW Ha3bIBaKOTCS BOJIHBI ...

pa3HOCTb a3 KOTOPbIX MEHSAETCS C TeYEHNEM BPEMEHM.

nodble BONHbI BCEraa KOrepeHTHbI.

pa3HOCTb a3 KOTOPbIX BCEraa paBHa Hynio.

pasHOCTb a3 KOTOPbIX OCTAETCHA MOCTOSAHHOW BO BPEMEHN.

37.  CornacHo npuHumny lorexca ...

KaXKObIl SNIEMEHT CBETALLENCHA NOBEPXHOCTU ABISIETCS UCTOYHMKOM BTOPUYHBLIX BOJSTH, ormbarowas KoTopbix
OyaeT BONTHOBOW NMOBEPXHOCTLIO.

KaObli SMEeMEHT CBETALENCA MOBEPXHOCTU SBMSIETCA MWCTOYHMKOM KOF€pPEHTHbIX BTOPWUYHBIX BOJH,
NMHTEPGEPUPYIOLLIMX NPU HAMNOXEHWN.

NpoOMCXOaUT OTKMOHEHWE CBeTa OT HanpaBneHMs NPSIMONIMHEHOIO pacnpoCTpaHeHs!.

CBET BCerga pacnpocrpaHseTcs NpsiMONMHERHO.

38.  WHTepdepeHumen cBeTa Ha3blBaeTCs ...

CrnoXeHue B NPOCTPAHCTBE [OBYX WU HECKOMbKMX CBETOBbIX BOJSIH, MPUM KOTOPOM B pasHbIX TOYKax
NpOCTpaHCTBa NonyyaeTcya ycurneHue ceeta.

CrnoXeHve B NPOCTPAHCTBE [BYX WU HECKOMbKUX CBETOBbLIX BOMH, MPU KOTOPOM B pasHblX To4Kax
NpOCTpaHCTBa nony4daeTcs ocnabneHne pesynbTUpYHOLLEA CBETOBOW BOJHbI.

pasnoxeHne 6enoro ceeta B CNEKTP AMdPaKLMOHHOW peLLIEeTKON.

CNoXeHne B NPOCTPAHCTBE ABYX MIIM HECKOJIbKMX KOrepeHTHbIX CBETOBbIX BOJSH, MPUM KOTOPOM B pasHbIX
TOYKax MPOCTPaHCTBA NOMy4YaeTcs yecuneHne unm ocnabnenne pesynbTUpyoLen CBETOBON BOSHbI.
39. [llonspu3oBaHHbLIM Ha3blBaeTCH CBET ...

CO BCEBO3MOXHbIMW PaBHOBEPOATHBIMU KONEBaHMAMM BEKTOPA HANPSHPKEHHOCTU MIEKTPUYECKOrO NOn4.
konebaHus BEKTOpa HaMpPs>KEHHOCTU 3MEKTPUYECKOro Nonst Kakum-nnbo obpasom ynopsagoyeHsI.
konebaHnsi BEKTOPOB HanNpPsXKEHHOCTEN 3NEKTPUYECKOrO U MarHUTHOrO MOJsi NPOTUBOMOMOXHbI.
ncnyckaemblin ecTeCTBEHHbIMU UCTOYHUKaMU CBeTa.

40.  OTHoOLlEeHNe CKOPOCTU CBETA B BakyyMe K CKOPOCTU CBeTa B JaHHOW cpefe — 37O ...
abcontoTHBIN NoKasaTernb NPenoMIIeHNst cpeapl.

OTHOCUTENbHbIN NoKasaTerb NpenoMneHns cpeasbl.

KBagpat abCcontoTHOro NokasaTtens NpenomMeHns cpeapl.

KBaZpaT OTHOCUTENbHOro NokasaTens npernomMneHus cpeasbl.

41.  Haubonbluyk 4acTOTy M3 NEPEUYUCTIEHHBIX U3NTYYEHUA NMEET ...

n3nydyeHne pagvoBeLLaTenbHOro agnanasoHa.

PEHTrEeHOBCKOE.

ynbTpadguoneTosoe.

WHppakpacHoe.

42.  3aBUCUMOCTb CKOPOCTU CMHYycOouOarbHOW CBETOBOW BOSHbI B BELLLECTBE OT ee 4acTOoThbl — 3TO ...
aucnepcus ceeta.

andpakuusa ceeta.

pedpakuus ceeta.

UHTepdepeHUna ceeTa.

43.  ONTMYeCKM aKTUBHbIE BELLECTBA CMOCOBHDI ...

BpaLaTb MIIOCKOCTb NOSsipM3aLmnmn CBETOBOrO Jyya.

YMeHbLUaTh CKOPOCTb CBETA.

yBENMYNBaTL CKOPOCTb CBETA.

nony4artb U3 eCTECTBEHHOIO CBETa NONAPU30BAHHBIN.

44,  OTHOCUTENbBHbIN NOKa3aTesb NPENOMITIEHUS — OTHOLUEHNE ...

nokasaTens NpenoMseHnst cpeabl OTHOCUTENBHO BaKyyMma.

CKOPOCTU CBeTa B BaKyyme K CKOpOCTY CBeTa B cpefe.

CYHYyCa yrrna nageHusi K CUHyCy yrra oTpaxeHus.

nokasaTens npenomMneHnsi BTOpou cpefbl OTHOCUTENBHO NEPBOW.

45. Oudppakumnen ceeta Ha3biBaeTcs ...
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NMPOCTPaHCTBEHHOE NepepacnpeaeneHne SHEPrMn CBETOBOMO M3MyYEeHUS NpU  HanoXeHuM [OBYX WIK
HECKOJIbKMX CBETOBLIX BOJTH.

ormbaHne CBETOBbIMU BOSTHAMU MPENATCTBUMN.

OTpa)KeHne u NpenioMsieHne CBETOBbLIX BOJTH.

pasnoxeHune 6enoro ceeTa B CNEKTP AUPAKLMOHHON PELLETKON.

46. MoOHOXpOMaTMYECKNM Ha3blBAeTCH CBET ...

B BUOMMOM Auana3oHe AfMH BOSH.

OZIHOM onpeeneHHon 1 CTPOro NOCTOAHHOM YacToThl.

nobown 4yacToTbl.

pacnpoCTpaHsIOLLUNCS B BakyyMe.

47.  TornoweHnem (abcopbumert) ceeTa Ha3bIBaeTCS ...

pasnoxeHune 6enoro ceeTa B CNEKTP NPU3MOWN.

YMEHbLUEHWNE 3HEPIMM CBETOBOW BOJIHbI MPU €€ pacnpoCTpaHEHMN B BELLECTBE.
ormbaHne CBETOBbIMU BOSTHAMU MPENATCTBUMN.

48. PaBHOBECHbIM U3Ny4YeHNEM MOXET ObITb TOSBKO ...

TENnoBoe.

XUMUITFIOMUHUCLIEHLINS.

3NEKTPONIOMUHECLIEHLINS.

OoTONOMUHECLIEHLMS.

49.  YacToTa cBeTa Npy nepexose 13 Bakyyma B cpeayc N =2 ...
yBenMyuTCH B 2 pasa.
OCTaHeTCst HEM3MEHHOM.
YMeHbLUMTCA B 2 pasa.
N3MEHeHWe 3aBNCUT OT yrna nageHus.
50. TMpuama Hukonsa npegHasHavyeHa Ans nonyyvyeHns ...
ANCMEPCUOHHOIO CcrnekTpa.
MOHOXpPOMaTUYECKOro ceeTa.
KOrepeHTHOro usny4eHus.
Nnonspn3oBaHHOro ceeTa.
51. Mopgenb aToma renus.
YCTAHOBUTE COOTBETCTBWME MEXOY MOJOENBIO n CPCTOAHNEM ATOMA.

1 2 3 4 5

1 — NOHWU3MPOBAaHHbLIN aToM renus.

2 — nornoweHne aToMOM rerins KBaHTa aHeprum.

3 — BO3OyXAeHHOEe COCTOSHME aToMa refnus.

4 — n3ry4yeHne aTOMOM renus KBaHTa 3Hepruu.

5 — OCHOBHOE COCTOsIHWE aToma renus.

52.  flpepHble cunbl OTHOCATCSA K Kraccy:

rpaBUTaLNOHHbIX.

3NEKTPOMAarHUTHbIX.

cnabblx.

CWIbHbIX.

53. Twnotesa Jlyu e Bponna rnacur ...

TONbKO CBET obragaeT KopnycKynspHO-BOMHOBbLIM Ayanu3MOM.

KONMMYECTBEHHbIE COOTHOLLEHUS, CBA3bIBAOLLME KOPMNYCKYNSPHbLIE U BOIHOBLIE CBOWCTBA YacTuUL, He Takue,

Kak ans oTOHOB.

06 yHMBepcanbHOCTU KOPNYCKYNsiPHO-BOIHOBOrO AyanuamMa.

3MNeKTpPOHbI He 06naaaloT BONIHOBLIMY CBOMCTBaMM.

54. Buabl nsnyyeHus npu pagnoakTMBHOM pacnage.

YCTAHOBWTE COOTBETCTBME MEXAOY U3NYYEHMEM U EFO XAPAKTEPUCTUKOW.
a-U3nyvyeHune [MoToK saep aToMOB renus.
B-n3nyveHue [MOTOK 9NEeKTPOHOB.

OneKkTpoMarHuTHbIE BOJSTHbI C ANVHOWN BOJHbI

MEHbLLE PEHTTEHOBCKMX.

y-na3nydeHue

55. B mopgenu atoma Pesepdopaa ...

NONOXUTENbHbIN 3apsg COCPedOoTOYEH B LIEHTPE aToMa, a 3NeKTPOHbl 0b6paLlaoTCst BOKPYT HEro.
NONOXUTEmNbHbIN 3apsd paccpegoTodeH Mo BceMy OObeMy aToma, a 3MeKTPOHbl «BKpamieHbl» B 3Ty
«MNOMNOXUTENbHYIO» cdepy.

64



3MNEKTPOHbI COCPEAOTOYEHbI B LIEHTPanbHOW YacTu aTtoMa, HaxoasiCb B MOKOe.

56. B sgpe atoma asota 14 vactuu. 3 HMX 7 NPOTOHOB. ONEKTPOHOB U HENTPOHOB B HENTPaAribHOM
COCTOSIHUM ...

7 3NEeKTPOHOB N 14 HENTPOHOB.

7 3NEeKTPOHOB N 7 HENTPOHOB.

14 3neKTPOHOB M 7 HENTPOHOB.

21 3NeKTPOHOB U 7 HENTPOHOB.

14
57. Aapo asoTa N saxeatuB a@-yacTuuy, vcrmycTno NpoToH. B pesynbTaTe peakuuy o6pasoBarnochb
A0PO 3NIEMEHTA ...

58. B coctaB sgpa BxogsT ...
YKAXKUTE HE MEHEE OBYX BEPHbIX BAPMAHTOB OTBETA
NPOTOHbI.
HEWTPOHbI.
SMNEKTPOHBI.
ME30HbI.

59. Sapo aToma anioMuHUs %g Al copepXnT HEMTPOHOB ...
OTBET 3AMNMWWNTE YACJTOM.

60. [lpn ykasaHHOM MpoLecce pagMoakTMBHOIO pacnaga obpasylTca vacTuubl ... ZAA—>Z +'§B+X

(NPOMEXYTOYHbIE peakumm He 3anncaHbi).
O -4acT1La N SMNEKTPOH.
o -JacTtuua.
2 3rEeKTPOHa.
3NEKTPOH.
2 O -94acTULbl N SNEKTPOH.
61. Twunotesy 06 yHMBEPCanbHOCTU KOPMYCKYNAPHO-BOMHOBOIO Ayanvu3Ma BblABUHYI ...
Pesepdopa.
ne bpoune.
ToMCOH.
LWpenuHrep.
62. CsowcTBa 940epHbIX CUI.
YKAXNTE HE MEHEE BYX BEPHbIX BAPUAHTOB OTBETA

AfepHble CUNbl SBNATCA CUnamm NPUTSKEHUS.

A0epHble cunbl AEUCTBYIOT B Npegenax aToMOB.

A0epHble CUIbl SBNAOTCA KOPOTKOAENCTBYOLLMMN.

A0EepHbIM CUMaM CBOMCTBEHHA 3apsoBas HE3aBUCUMOCTb.
63. PaguoakTMBHOCTb — 3TO ...
pacnag He3aBUCKMMbIX ApYyr OT Apyra saep.
peakuusi CMHTe3a U3 nerknx sgep bonee TAXenbIX.
pacnag saep, CoOnpoBOXAAILWNACA N3NYyYEHUEM.
64. OHepruen cBa3n 94pa Ha3bIBAETCH IHEPrus, ...
pasgensoLLasn 3apsikeHHble YacTuLbl C pa3HbIMU yaerbHbIMU 3apsgamMu.
KOTOpY0 HeobxoaMmo 3aTpaTuTb, YTOObI pacLlennTb AP0 Ha OTAENbHbIE HYKITOHbI
OTHEeCeHHas K OJHOMY HYKIOHY.
65. Appa c ogMHakoBbIMM 3apsiA0BbIMM Yncnamu (Z), HO pa3HbiMM MaccoBbIMK Yncriamm (A) Ha3biBaloTCS

n3oTonamum.

n3obapamu.

HYKIMOHaMW.

HEeNTPUHO.

66. Btopon noctynat bopa rnacut, 4To ...

npu nepexoae aNekTpoHa C OAHOM CTauuoHapHOW opbuTbl Ha APYrylo u3nydaeTcsa (nornowaetcst) oauH
(OTOH C aHepryuen paBHOW Pa3HOCTU SHEPTUIN COOTBETCTBYIOLLMX CTaLUMOHaPHbLIX COCTOSIHUIN.

aTombl 06nagatT AUCKPETHOCTBIO SHEPTUM.
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He TOJNIbKO (POTOHbI, HO U JNEKTPOHLI, U Mtobble Apyre YacTuubl MaTepun, Hapsdy C KOPMyCKYMsSpHbIMU,
o6nafaoT BONHOBLIMY CBOWCTBAMMU.
B aTOMe CYLLECTBYIOT CTaLMOHAPHbIE COCTOSIHUS, B KOTOPbIX OH HE U3My4aeT SHepruu.

75
67. B agpe atoma Mblwbsika ,, As COOEPKUTCHA NPOTOHOB ...

OTBET 3AMNLWUNTE YACJTTOM.
68.  3apsgoBoe YMCOo AApa paBHO Yuchy ...
MPOTOHOB B SiApE.
3MEKTPOHOB B SiApe.
HEeMTPOHOB B AApe.
HYKIOHOB B siApe.

BSS
I' copepXuT 3NEeKTPOHOB ...

69. B HeMTpanbHOM COCTOSAHMM aTOM CTPOHUMS

OTBET 3AMNWNTE YMCNOM.
70. Tpun 6bombapampoBke saep n3oTona asorta 174 N HenTpoHamu obpasyeTcst M30Ton yrnepoaa 1élC n...

MpoTOH.

& -4acTuua.

2 HeWTpoOHa.

2 npoToHa.

HenTpoH.

71.  MakcumanbHO BO3MOXHOE YMCIO 3MEKTPOHOB, HAXOAALMXCS Ha KaXX4OM YPOBHE B aTOMe, PaBHO ...
2n

o
2n?

J2n?
J2n

72.  PagmoaktuBHOE u3nyyeHue GbiBaer ...
YKAXXWUTE HE MEHEE OBYX BEPHbIX BAPMAHTOB OTBETA
€CTeCTBEHHOeE.
siAepHoe.
NCKYCCTBEHHOE.
73.  B-usny4yeHue — aTo ...
3NEKTPOMAarHUTHbIE BOJIHbI C OJSIMHON BOSHbI MEHbLLIE PEHTTEHOBCKUX.
NOTOK HENTPOHOB.
NMOTOK 3J1EKTPOHOB.
NMOTOK NMPOTOHOB.

74. Tlpu yka3aHHOM npoLecce paauoakTMBHOIO pacnaga W3ny4alTcs vacTuubl ... ?A—)Z+'i‘B+X

(MPOMEXYTOYHbIE peakumm He 3anncaHbi).
O -4acT1La 1 SMEKTPOH.
o -4acTtuua.
2 3NEeKTPOHa.
3NEKTPOH.
75.  BenuumHa, obpaTHas NOCTOSHHOW pacnaja, Ha3biBaeTcs ...
nepuogom nonypacnaga.
CPeAHMM BPEMEHEM XMU3HU PaguNoaKTMBHOIO atoma.
KO3(hPMLMEHTOM MOTTOLLEHMS.
aKTUBHOCTLIO BELLECTBA.

LUKANA U KPUTEPUN OLEHUBAHUA
OTBETOB Ha TeCTOBbIE BOMNPOCHI 3aK/IO4YNTENLHOro TeCTUPOBaHNA

- OLleHKa «OTMMYHO» BbICTaBMsAETCS oby4vatoLlemycs, ecnv nonyveHo 6onee 81% npaBurbHLIX OTBETOB.
- OLleHKa «xopoLlo» - nony4eHo oT 71 Ao 80% npaBuribHbIX OTBETOB.

- OLleHKa «yO0BMNETBOPUTENBHOY» - MOMyyYeHo oT 61 0o 70% npaBuIibHbLIX OTBETOB.

- OLleHKa «HeyaoBNeTBOPUTENBHOY» - NONy4eHo MeHee 61% npaBunbHbIX OTBETOB.

BOMNPOCHI
ANA NOAroTOBKU K MPOMEXYTOYHOM aTTecTaumm
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15.

16.

17.

18.

19.
20.

21.

22.

23.

24,

25.
26.

27.
28.

29.

30.

31.

32.

33.

MocTtynatenbHoe apwxeHne. OCHOBHbIE BENMUYMHbBI KNHEMATUKN NOCTYNaTeNbHOro ABUXEHUS.
HopmanbHoe, TaHreHumarnbHoe 1 nonHoe yckopeHus. Knaccudumkauns ABMKEHUN.

BpawarenbHoe apmkeHne. OCHOBHbIE BENMYUHBI KMHEMATVKN BpaLLaTenbHOro OBUXEHUS.
PaBHOMepHOEe U paBHOMEpPeMEHHOEe MPSAMOSIMHENHOE [OBWXEHWE W OBMXKEHUE MO OKPYXHOCTW.
YpaBHeHMUs 1 rpacmku.

3akoHbl HbloToHa. [vHamunyeckue BenuuMHbl AN NOCTynaTenbHOro WM BpallaTernbHOro ABVKEHUN.
OcHOBHOE ypaBHEHMEe OUHAMUKN AN BpallaTensHOro ABMKEHUS.

MOMEHT wuHepuMM MaTepuanbHOW TOYKW, TBepaoro Tena. MoMeHT wuHepuum Ten npaBuUITbHOW
reomeTpuyeckon popmbl. Teopema LLTeriHepa. MOMEHT cunbl.

PaboTta, MOLLHOCTb, aHeprus. 3akOHbl COXpPaHEHUSA B MEXAHMKE.

OCHOBHbIE MOMOXEHUS MOMEKYNsIPHO-KMHEeTU4eckon Teopun. NapameTpbl COCTOAHWUSA rasa. OnbITHbIE
rasoBble 3akoHbl: bonnga — MapuoTtTa, Nen-Jioccaka, Wapnsa, Knanenpona, Asoragpo, [anbToHa.
YpaBHeHne MeHgeneesa — KnanenpoHa. OCHOBHOe ypaBHEHME MONEKYNSAPHO-KMHETUYECKON TEOPUM U
CneacTBuS U3 Hero.

Yucno crteneHen cBobogbl. 3akoH bonbumaHa. BHYTpeHHSS 3Heprusi upeanbHOro rasa un eé
nameHeHune. PaboTa rasa npu nameHeHun ero obbéma.

KonuyectBo TennoTtbl. YAenbHas wn MondpHas Tennoemkoctu. MonspHas TennoeMKocTb npu
NOCTOAHHOM O0OBLEME M NOCTOAHHOM AaBneHuun. YpasHeHue Mavepa. KoacdduumeHT lNMyaccoHa.

lMepBoe Havyano TepmognHamunki. AgmabaTtudeckui npouecc. 3akoH NyaccoHa. MNpumeHeHne nepeoro
Hayana TepMOAMHAMMKUN K Pas3fMyHbIM npoLeccam.

Limkn KapHo u ero KIMA. Btopoe Hayano tepMoguHaMuku.

3akoH coxpaHeHus 3apaga. 3akoH KynoHa. [Ouanektpudeckas  NpOHWUAEMOCTb  cpefpbl.
OnekTpocTaTu4eckoe nose 1 ero HanpskeHHoCTb. Cnnosble NUHUK. MpyUHUKMN cynepnosnuun.

lMoToK HanpshKeHHOCTW anekTpuyeckoro nons. Teopema [aycca. [MpumeHeHue Teopembl [aycca
(HaNpPsPKEHHOCTb 3aPSKEHHOW HUTU, NITOCKOCTU, ABYX MITOCKOCTEN).

PaboTta npu nepemelleHun 3apsiga B anekTpuyeckoMm none. NoTeHumanbHasa aHeprus. NoTeHunan.
OKBUMOTEHLMANbHbIE NOBEPXHOCTW. Hanps)XeHHOCTb Kak rpagueHT noteHumnana.

OneKTpoeEMKOCTb MPOBOAHMKA. JONEKTPOEMKOCTb MIIOCKOro  KoHAeHcatopa. [lapannenbHoe u
nocrefoBaTenbHOe COeAMHEHNSA KOHOEHCAaTOPOB. DHEPrusi ANEKTPOCTAaTUYECKOro Nons.
OneKTpUYECKUA TOK N €ro XapakTEPUCTMKU: Cuna TOKa, MAOTHOCTb Toka. CTOYHUK Toka. CTOpOHHME
cunbl. ONEKTPOABMXKYLLASA CUNa U HaMNpsbKeHne.

ConpoTusneHne npoBoaHMKOB. MNapannensHoe n nocnegoBaTeribHOe COeANHEHNSI MPOBOLAHMKOB.

3akoH Oma: [ans HeogHOPOAHOro yvacTka uenu; Ans OOHOPOLHOro yyacTka uenu; Onsi 3aMKHYTOMN
uenn. Pabota 1 mowHocTb Toka. 3akoH [xoynsa — JleHua. MNMpasuna Kupxroda.

MarHuTHoe none, ero WCTOMHUMKM W UHOUKATOpbl. XapaKTepuCTUKM MarHUTHOro MOons: MarHuTHas
WHOYKUMWSA, HaMps>KeHHOCTb MarHUTHoro nong. Cunosble nuHuun. MNpuHumMn cynepnoavymun. MarHuTHbIR
NOTOK.

3akoH Awmnepa. «[Mpasuno neson pyku». B3aumopencTtBme napannenbHbix TokoB. Cuna JlopeHua.
[BwKeHne 3apsKeHHbIX YacTuL, B MarHUTHOM none.

OnekTpomarHuTHasa uHaykums. OnbiTel 1 3akoH Papapges. lNMpasuno JleHua. MHOYKTMBHOCTL KOHTYpa.
CamounHayKuusa n B3aumHasa MHAYKUMUS. DHEprusi MarHMTHOro nonsi.

lapmoHunyeckne konebaHuss u  wx xapaktepuctuku. Bosepawawowas cuna. KuHeTudeckad u
noteHumanbHasa aHeprun. MasTHUKK, nepuoabl Ux konebdaHun.

Ynpyrue BonHbl. OCHOBHbIE MOHATUSA. YpaBHEHWE n rpadovK BOSTHBbI.

3aKoHbl reOMeTpPUYECKO ONTUKK (OTpaXkeHus, npenomneHuns). MNonHoe otpaxeHune. JInH3bl. OCHOBHbIE
noHATKA. MNMocTpoeHne N3o6paxeHunin B NMH3E.

Xopa nydyen B npusme. lucnepcus ceeta.

Mpupopa ceeta. NHTepdepeHuna n aundpakums ceeta. lNMpuHuun lMonreHca-PpeHensa. Oudpakuna
cBeTa OT MHorux wenen. udpakumoHHas peLueTka.

EctecTBeHHbIN K nonsipusoBaHHbIA cBeT. 3akoHbl Mantoca u bpioctepa. OnTUYECKM aKTUBHbIE
BellecTBa. [MongpumeTtpus.

TennoBoe usny4yeHne u ero xapakrepuctuki. ABcomnmoTHO YépHoe Temno. 3akoH Kupxroda. [padmk
pacnpeneneHnsa SHeprun B CnekTpe wuanyyeHuns abcomnmoTHo YepHoro Tena. 3akoHel BuHa, CtedaHa-
BonbumaHa. KBaHTOBbIN XapakTep U3nyyeHus.

doToacpdekt. 3akoHbl BHewHero GoToadpdekTa. YpaBHeHMe IOWHWITENHaA ANd  BHELUHEro
doToadhpekTa. dHeprus. macca, umnynec potoHa. [laBneHne ceeTta.

OnbiT Pesepcopoa no paccemBaHuio & — 4YacTul. fAgepHas moens atoma. JlMHenuyaTbld CnekTp
aToma Bogopoga. O6obwéHHan popmyna Banbmepa. MocTtynaTel bopa.

CoctaB aTtomHoro sgpa. Maccosoe u 3apsigoBoe uucna. AgepHole cunbl. PagnoaktnBHocTb. Anbda-,
OeTa-, ramma umanyyeHus. 3akoH pagmoakTuBHOro pacnaga. Nepuog nonypacnaga. CpegHee Bpems
XW3HW pafmoakTUBHOro sapa. [Npasuna cmeLleHus.
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BnaHk aK3ameHaUMOHHOro 6unera
Obpasey
denepanbHOe rocygapcTBeHHoe BioaxkeTHOe obpasoBaTernbHOE yupexaeHue Boicllero obpasoBaHus

«OMCKMIN rocyaapCTBEHHbIN arpapHbIi yHuBepcuteT umenun MN.A. CtonbinuHa»
Kadbegpa mateMaTU4ecKknx n ecTeCTBEHHOHaYYHbIX OUCLMMIVH

Ok3ameH no ancunnnuHe «dusmnka»
ans oby4yarwmxcs no HanpaeneHuwo 27.03.01 CtaHgapTusaumus n meTposnorus

3K3AMEHALIMOHHbIW BUNET Ne1

1. PaboTta, MOLLHOCTb, 3HEpPrns. 3akOHbl COXpaHEHUS B MEXaAHMKE.

2. YpaBHeHne MenpgeneeBa — KnanenpoHa. OCHOBHOE ypaBHEHME MOIEKYISAPHO-KUHETUYECKON TEopUn U
CcneacTBus U3 HEro.

3. B ogHopogHOM mMarHuUTHoM none ¢ mHaykumen 0,1 Ty nomelleHa KBagpaTHas pamka nnowagbio 25
oM’ Hopmarnb K MAocKoCTW paMKu COCTaBMsieT C HanpasrieHMeM MarHuTHoro nons yron 60°. Onpepenute
BpaLlLialoLLNn MOMEHT, OEACTBYIOLMI HA paMKy, eCinm no Hen TeYET Tok 1 A.

3K3AMEHALUMOHHbIN BUNET Ne 2

1. MNepBoe Havano TepmoavHamuku. Agmabatumdeckun npouecc. 3akoH [MyaccoHa. [pymeHeHne nepsoro
Hayana TepMoAMHaMUKKN K pasfnyHbIM npoleccam.

2. OneKTpoeMKOCTb MPOBOAHWMKA. JNEKTPOEeMKOCTb MMOCKOro KoHAaeHcatopa. [lapannenbHoe w
nocnegoBaTtefnibHOE COeAMHEHUSA KOHOEHCAaTOPOB. QHEPrUst ANEKTPOCTATUYECKOro Nons.

3. lWap maccomn 4 kr katuTcst 6€3 CKOMBXEHUSA MO rOpU30OHTarNbHOM MOBEPXHOCTU. JIMHEeNHas CKOPOCTb OCK
wapa 1 m/c. OnpegennTb NOMHYIO KMHETUYECKYIO SHEPTUIO LLapa.

3K3AMEHALUMOHHbIV BUNET Ne 3

1. Uukn KapHo n ero KINA. Bropoe Hayano tepmoanHamMukm.

2. EctecTBeHHbIN 1 Nonapun3oBaHHbIv cBeT. 3akoHbl Mantoca u bproctepa. OnTuyeckn akTMBHbIE BELLECTBa.
MonapumeTpus.

3. OnpegenuTe paboTy BbIxOA4a 3MEKTPOHOB M3 Bonb(pama, ecnn "kpacHasa rpaHuua” doTtoaddekta Ans
Hero 275 HM.

NPOLEOYPA NPOBEOEHUA SK3AMEHA

OKk3aMeH npoBoaUTCS B CMelwaHHon dopme (nMcbMeHHoOW u ycTHown). OB6ydarowemycs,
cAoawLemMy 3Kk3aMeH, Ans nucbMeHHoro otBeTa gaétcs 40 muH. Mpu nogroToBke oTBeTa obyvaromincsa He
MMeeT MpaBa MNOMb3oBaTbCA Y4eOHMKOM, y4ebHbIM NOCOOMEM, KOHCMEKTOM, KaKUM-1IMGO WCTOYHUKOM.
MpenogaBatens npoBepseT MNWCbMEHHbI OTBET W BbICTABMASAET NpeABapuTenbHyl0 oueHky. [pu
cobecegoBaHun C oby4valowmmcs npenogaBaTtefl 3a4aéT AOMNOMHUTENbHble BONPOCHI MO GuneTy, Takke
ApYyrMM ak3ameHauuoHHbIM BonpocaM. CobecenoBaHne npogomkaetcs 5-10 MuH. o utoram NMMCbMEHHOTO
N YCTHOIO OTBETOB BbICTABIISAETCS OLEHKa 3a 9K3aMeH.

HopmaTuBHas 6a3a nposefeHus
NPOMEXYTOYHOW aTTecTauumn obyyaroWwmnxcs no pesynbraTtaMm U3y4eHus QUCLUNIIUHbI:

1) penictByowee «llonoxeHne O TeKyleM KOHTPONe YCneBaeMoCTW, MPOMEXYTOYHOM aTTecTauuun
obyvarowmxcss No nporpammam Bbicliero obpasoBaHus (6akanaBpwuar, crneuuanuTeT, MarucrTpartypa) u
cpeaHero npodeccunoHansHoro obpasosaHus B ProOY BO Omckuin FTAY »

OCHOBHbI€ XapaKTepUCTUKMN
NMPOMEXYTOYHOW aTTecTauum odyyarowmxcsa no uToram u3yvyeHmsa gucumnimHbl (1 cemectp)

yCTaHOBIEHWe YPOBHSA AOCTWKEHUS KaXabIM 0ByYatowmMcs Lenen
1 3ada4y o6y4yeHns No OaHHON AMCUMNIVHE, U3NIOXEHHbIX B N.2.2
paboyei nporpaMmmsl

Llenb npomexyTo4yHOM
aTrecTaumm -

dopma NPoMexyTOYHON _
3a4eT C OLleHKOM

aTrecTaumm -
1) yyactme obydatoLerocs B npoueaype nonyyeHus savérta

MecTo npouenypbl Nony4YeHUs OCYLLECTBMSAETCS 3a CHET y4ebHOro BpemeHu (TpyaoeMKoCcTm),

3ayvéTta B rpachmke y4vebHOro OTBEAEHHOIO Ha M3y4YeHue QUCUMNIUHBI

npouecca 2) npoueaypa nposoantcs B pamkax BAPO, Ha nocnegHen Hegene

cemecTpa

1) obyyatoLmMiAcs BbIMNOMHWI BCE BUAbl y4eOHOM paboTbl (BKMoYas
CaMOCTOSITENbHYI0) U oTYMTancs 06 1x BbINOMHEHUN B CPOKMU,
YCTaHOBMEHHbIE rpadyMkoM y4eBGHOro npowecca no gUCUMnInHE;

OCHOBHbI€e YCIOBUs NONy4eHUs
obyyarowmmca 3avéTa:
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| 2) npowén py6exHoe TeCTMpPOBaHMe.

OCHOBHbI€ XapaKTepUCTUKN
NPOMEXYTOYHOW aTTecTauum odyyarowmxcs No UToram usyv4eHmsa gQUCUmMninHbl (2 cemecrtp)

YCTaHOBIEHNEe YPOBHSA AOCTUXEHUS KaxabiM 0by4aloLwmMMcs Lenen
0By4YeHMs Mo AaHHOW AUCLMNIMHE, U3NOXEHHBIX B N.2.2 paboyeii
nporpammbl

Uenb
NPOMEXYTOYHON aTTecTauum -

dopma

. 9K3aMeH
NPOMEeXYyTO4YHOU aTTecTauum -

1) NoaroToBKa k 3k3aMeHY U caaya 3Kk3ameHa OCyLLecTBsieTcs 3a
CYET y4eGHOro BpeMeHu (TpyaoEéMKOCTH), OTBEAEHHOIO Ha
3K3aMeHaLMOHHYI0 Ceccuto Ans oby4yatoLmXcsl, CPOKM KOTOPOiA

MecTo 3k3ameH
ecTo SKk3ameHa yCTaHaBMMBaKTCSA NPUKA30M MO YHUBEPCUTETY

B rpachmke yye6HOro npouecca:
2) pata, BpemMs U MecTo NpoBeAeHUs ak3aMeHa onpeaensieTcst

rpacukoM caaum 3k3amMeHOoB, yTBepXAaeMblM LeKaHOM
BblNycKalLero gakynbteTa

Popma 3K3ameHa - CMeLLaHHON hopMmbl

HaTa, BpemMA N MeCTo npoBefeHnA 3Kk3aMeHa onpeaendeTca

Bpems npoBeaeHUs ak3ameHa
rpadMkoM CAa4M 3K3aMeHOB, YTBEPKAAEMbIM AekaHOM dpakynbTeTa

LUKANA N KPUTEPUU OLIEHUBAHUA
OTBETOB Ha BONPOCHI NPOMEXYTOYHOIro KOHTponsA

PesynbTaTbl 3K3aMeHa ONPedenstoT OLEeHKaMM «OTIMYHO», «XOPOLLOY», «YOOBNEeTBOPUTENLHOY,
«HeyaoBNeTBOPUTENBHO» U OOBLSABMAIOT B A€Hb 3K3aMeHa.

OueHKy «omau4yHO» BbICTaBNAT 0byyatowemycs, rnyboko n MPo4YHO OCBOMBLLUEMY TEOPETUYECKUA U
npakTu4eckuin martepuan aucuunnuHel. OTBeT AofmkeH ObiTb NOrMyHbIM, rpaMoTHbIM. OB6y4atowemycs
HeobxoOMMO MoKasaTb 3HaHME He TOSNIbKO OCHOBHOIO, HO M AOMOSIHUTENbHOrO MaTtepuana, ObiCTpo
OpUEHTUPOBATLCH, OTBEYasi Ha JONONHUTENbHbIE BONpockl. O6yyalLlwmincsa JomkeH cBob6oaHO CnpaBnaTbCA
C NoCTaBMneHHbIMU 3aav4amMu, NpaBUbHO 0OOCHOBLIBATL NPUHATLIE PELLEHMS.

OueHKy «xopowlo» 3acrnyxuBaeT OOy4yaloWNncs, TBEepAo 3HaLWWMA NpPorpaMMHbIA - MaTepuan
ONCUMNIIUHBI, TPaMOTHO W MO CYyLWecTBy u3narawowmi ero. He cnegyeTr QonyckaTb CyLLECTBEHHbIX
HETOYHOCTEN MpX OTBETAxX Ha BOMPOCHI, HEOOXOANMO MPaBUIIbHO MPUMEHATb TEOPETUYECKME MOSIOXKEHUSA
Npuv peLleHnmn NpakTUYeckmMx 3agay, BrageTb onpeaeneHHbIMU HaBblkamMy 1 NPUEMaMmn UX BbINOSHEHUS.

OueHky «ydosrnemeopumersibHO» Nony4YaeT 00yYalLWNACA, KOTOPbIA UMEET 3HAHUSA TONbKO OCHOBHOIO
mMatepuana, Ho He yCBOWN ero AeTanu, UCMbITbIBAET 3aTpyAHEHUSA MPU peLleHuMn MpakTudeckux 3agad. B
OTBETAX Ha MOCTaBMIEHHble BOMPOCbI O6Oy4YaloWMMCS OONyLleHbl HETOYHOCTW, [OaHbl HeJoCTaToYHO
npaBubHble OPMYNMPOBKU, HapyLLEHaA MNOCNeA0BaTENBHOCTL B M3MNOXEHUM NPOrpaMMHOro MaTepuarna.

OueHka «HeydoBNETBOPUTENBHOY» FOBOPUT O TOM, YTO OBy4YaloLMINCA HE 3HAET 3HAYUTENBHON YacTu
mMatepuana no  AOWCUMNIWHE, OOMYCKaeT CyLEeCTBEHHble  OWMWOKA B OTBETax, HE MOXET peLnTb
npakTU4eckme 3agadv unm peLlaeT Ux ¢ 3aTpygHEHUSIMA.
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NACT PACCMOTPEHUIA U OJOEPEHUA
(oHaa oueHOYHbIX cpeacTs yyeGHOM aucunnnuibl 51.0.09 ®uanka
8 cocrase OMNOM 27.03.01 CranaapTH3auMA W METPONOTMSA

1) PaccmoTtpeH u onobpeH B kavyecTee 6a30B0ro BapMaHTa:

a) Ha sacepanumn obecneyusaowei kadeapbl MAaTEMaTUYECKUX M ECTECTBEHHOHAYYHbIX AUCUMNNINH
npotokcn Ne 74 ot O3 05 2023r.
3as. kacheApon, KaHA. 3KOH, HayK, AOUEHT

T.HO. CrenaHoBsa

6) Ha 3aceaanum METOANYECKON KOMUCCUK NO Hanpaenexuio nogrotoeku 27.03.01 CraHgaprusauqs n

METPONOIrvuA,

npotokon Ne /0 ot 23 . J5 2023r.

Mpeaceparens MKH - 27.03.01, kaHAa. Tex. Hayk, AOUEHT

Wf/j H.A. Opk

7’

2) PaccmoTpeH u 0a06peH BHEWHHWM IKCNepTOM

a) foueHT kadeaps! buankn n MeToauku obyveHus pusmnke 60

KaHa. du3.-mar. Hayk

0.B. PoguoHosa

M3MEHEHUA U AONOJIHEHUA
K dpoHAYy OLEeHOYHbIX cpeaAcTB y4ebHon ancumnnuibl 51.0.09 ®Pusuka
B coctaBe OMNOM 27.03.01 CtaHgapTM3aLuusa U MeTpororus

BenomocTb nameHeHUM

Cpok,
C KOTOPOro
BBOAMTCSA
n3MeHeHne

HOMepI4OCHOBHOGCOﬂer8HMe
N3MEHEHNsT /UM OONONMHEHUs!

OTmeTKa

06 yTBEpPXOEHMW/ cornacoBaHum

M3MEHEeHNN

nHMynaTop
N3MEHEHUA

pykosoautens OMOTl
unm
npegcegatens MKH
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U3MEHEHUA U OONOJIHEHUA
K pabo4en nporpamme gucumnnuibl 61.0.09 ®dusuka
B coctaBe OINOI 27.03.01 CtaHgapTM3aumusa 1 MeTposnorus

BenomMmocTb usamMeHeHuM

NPUNOXEHUE 10

Ne 1 By oBHoBneHmit CopepaHne nameHeHuii, BHocumbix 8 OMONM OBocHosaHue
n/n N3MEHEeHWI
1
2
3

71




