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CocraButenib — MaromenoB Maromea3anup PabajjaHoBHU, KaHAWAT
(U3MKO-MaTeMaTUUeCKUX  HayK, [OLeHT KadeJpbl eCcTeCTBeHHOHayYHbIX
mucuurive AI'YHX.

BHyTpeHHMi penen3eHT: MypiveBa Kapuar XagkueBHa, [JOKTOP
(dbU3MKO-MaTeMaTUUeCKMX Hayk, mpodeccop Kadeapbl ecTeCTBeHHOHayUHbIX
mucumrivHe AT'YHX.

BHemHu# peneH3eHT — Marome 0B ["'acaH MycaeBud A0KTOp (PU3MKO-
MaTeMaTHUeCKUX HayK, TIipodeccop, 3aBeaywoluii Kadeapoit QuU3MKU U
MeTOJVKH ee TiperioiaBaHusl [arectaHckoro roCyapCTBeHHOTr 0
reZjaroruyeckoro yHMBepcureTa.

IIpeacraBuTeb padorojaresnsi — JlaryeB Ananau Maromen0eKoByY, 1.0
nupekTopa ¢unana ®esepasbHOTO TOCYIaPCTBEHHOTO OI0KETHOTO YUpPEXAeHHUs
«®enepanbHas KalacTpoBas ranara Pocpeectpa» no Pecriybimke /larectaH.

OyeHouHble Mamepuanbl ho oOucyuniuHe «®dDuszuka» paspabomaubl 8
coomgemcmeuu ¢ mpebogaHusmMu  ¢edepanbHo20  20CYyO0apCmMBEeHHO20
obpazosame/nbHO20 cmaHoapma ebicle20 0bpazosaHus 011 Hanpaenerus 21.03.02
3emaeycmpoticmgo u Kaoacmpbl, ymeepicO0eHHO20 npukazom MuHucmepcmea
obpazoganust u Hayku P® om 1 okmsabps 2015e., Ne 1084, 8 coomeemcmeuu ¢
npuxazom MuHucmepcmea obpazosaHus u Hayku P® om 5 anpens 20172., Ne 301.

OueHouyHble MaTepuaabl MO [AUCLUIIMHEe «Pu3uKa» pasMelleHbl Ha
o¢puLManbHOM canTe www.dgunh.ru

Maromenos M.P. OueHouHble MaTepuasbl M0 AUCLUUIUIMHE «Du3ruKa» A/
Hanpas/eHus moArotoBkru 21.03.02 3emsieyCTpOWCTBO M KaJacTpbl, NpPOQU/Ib
«Kagactp HegBKUMOCTU». - Maxaukana: [I'YHX, 2019r., 43 c.

PekoMeH/10BaHa K YTBEP)K/JeHHIO ¥YueOHO-MeToAnuecKUM coBetoM JIT'YHX
29 mas 2019 .

PekomeH10BaHa K YTBEP>K/IeHUIO PYKOBOJUTE/IEM OCHOBHOM
nipodeccoHabHOM 00pa3oBaTe/lbHOM TPOrpaMMbI  BbICIIero o0Opa3oBaHUS —
mporpaMMbl  GakajsaBpuata [0 HampaB/ieHWto — moArotoBku  21.03.02
3eMJIeyCTPONCTBO U KajacTpbl, TIpodunb «Kamactp HeABMKUMOCTW», K.0.H.,
[Tavizynaesout P.M.

OpmobpeHa Ha 3acefiaHuM KadeApbl eCTeCTBEHHOHAYUYHbBIX JUCLIATUIMH 25
Mmas 2019 r., nporokos Ne 10.


http://www.dgunh.ru/

COJEPXAHUE

Ha3naueHue OLEHOYHBIX MATEPHAJIOB. . ...ttt ieiiieiaaanaans

PA3OEJT 1. IlepeyeHb KOMIETEHLIMA C yKa3aHHEM 3TalloOB HUX
(OpMHUpOBaHMs B MPOLIECCE OCBOEHUS JUCLATITUHBL. ... vuveneeenneennenn..
1.1. TTepeueHb (OPMUPYEMBIX KOMIETEHILIAM. ..\ veuurreenneeennneennnnaenns

1.2. IlepeueHb KOMITeTEeHIMH C YKa3aHHWEM 3TarioB UX (pOpPMUPOBAHUSL. ...

PA3EJI 2. TwumoBble 3afaHusi, HeOOXOAWMBIE [T  OLEHKU
TIJIAHUPYEMBbIX Pe3yJIbTaTOB O0YUeHUSI 110 JUCLUTUTAHE. .....o.veneeennns..
PA3JE/T 3. OmnucaHve TiOKasarejied W KpPUTEPUEB OLl€HWBAHUSA
KOMITeTeHLIU Ha pa3/IMuHbIX 3Tarax uX (OpMHUPOBaHUS, OMMUCAHUE
IITKAJT OLICHUBAHUS . . . ueettetnttteeeeneteeeeaniaeeeeeanneeeeeanaeeeeaanns
PA3JEJT 4. Metoguueckue MaTepuabl, OIpejestoliye MpoLeypbl
OLIeHVMBAaHUSl 3HAHWM, yYMEHHWW, HABBIKOB, XapaKTepHU3YIOI[We 3Tarlbl
(DOPMUPOBAHHUS KOMITETEHLIMM . . ... uveeeeteenneeennneeennneeennneennnneeennons
JIvcT akTyanu3salyy OL[eHOYHBIX MaTepUasioB M0 JUCLIUIUIUHE. .. .........

U1l Ul

35



Ha3naueHue OLI€EHOYHbIX MaTepHud/ioB

OueHOUHbIE MaTepuaabl COCTAB/ISKOTCA [/l TEKyLero KOHTPOJS
yCcreBaeMOCTH (OLIeHMBaHMSI XOJa OCBOEHUS] [WCLMIVIMH), [JI TPOBeJEeHUs
MPOMEXXYTOUHOM aTrTecTaliuu (OLIeHMBAHUSI TTPOMEXYTOUHBIX U OKOHUYATe/IbHBIX
pe3yjbTaTOB 00ydyeHUs [0 [JUCLUIVIMHE) OO0ydYarouxcsi 10 AUCLIUIIIMHE
«®Pu3rKa» Ha COOTBETCTBHE WX yueOHBIX JOCTW)KEHUH T03TarHbIM TpeOOoBaHUsAM
obpa3oBareTbHOM TIPOrpaMMBblI BBICIIIErO obOpa3oBaHus 21.03.02
3eMJIeyCTPOMCTBO U KaAacTphl, Mpoduib « KagacTp HeJBUKUMOCTU.

OrieHOUHBIe MaTepHaibl 10 AUCHUIUIHE «®PHU3MKa» BKIOUYAIOT B CeOs:
repeueHb KOMIIETEHLMI C yKa3aHWeM S3TaloB MX (OPMHUPOBaHUSI B IpOLiecce
ocoenuss OIl BO; omnvcanue TOKasaTened W KPUTEPUEB OLIEHUBAHUS
KOMIETeHI[MA Ha pa3IMuHbIX 3Tarnax ux (OPMUPOBaHHUs, OMNMCAHWE IIKasl
OLIEHVWBAHUS; TUIOBbIE KOHTPOJIbHbIE 3aJaHAs WIM WHblIe MaTepuaJibl,
HeoOXoluMble IJii  OLIeHKHM 3HaHWM, YMeHWM, HaBbLIKOB U (WIH) OIbITA
JleATe/IbHOCTU, XapaKTepU3yHoIIUX JTarbl (POPMUPOBAHUS KOMIIETEHIIUM B
niporiecce ocsoeHus OIIOII; wmeropuueckue Martepuasbl, OIpezesstole
NpoLielyphbl OLIeHUBaHKWs 3HaHWM, YMEHUM, HABBIKOB U (WJIM) OMbITa [1eATeTbHOCTH,
XapaKTepU3YHIIUX 3Talbl POPMHUPOBAHUST KOMITETEHLIUH.

OueHouHble MaTepHasibl ChOPMUPOBaHbI HA OCHOBE K/IFOUEBBIX TTPUHLUIIOB
OLIeHVBaHMUS:

- Ba/IMHOCTH: OOBEKTHI OI[eHKH /I0/KHBI COOTBETCTBOBATh ITOCTAB/IEHHBIM
1jeJisiM 00yueHus;

- HaJie)KHOCTH: UCII0/Ib30BaHUe eJUHOO0Opa3HbIX CTaHAAPTOB U KpUTEpHEB
JI1s1 OLIEHWBAHUS JOCTVKEHUH;

- 00BEKTUBHOCTH: pa3Hble OOyuarolfuecss [O/DKHbI HMETh paBHbIE
BO3MOJKHOCTH /151 IOCTHIKEHUSI yCrexa.

OCHOBHBIMM TMapamMeTpaMHd W CBOWCTBAaMU OLIEHOUHBIX MaTepHasaioB
SIBJISTFOTCSI:

- TpeJMeTHas HarpaBJIeHHOCTb (COOTBETCTBHME TMpPeJMEeTy H3y4YeHUsI
KOHKDETHOM JAUCLIUIUIVHBI);

- cofiep>kaHue (COCTaB U B3aUMOCBSI3b CTPYKTYPHBIX eJUHUIL], 00pa3yroiux
cofiep>KaHrie TeOpPeTUUYeCKOM Y TIPAaKTUUeCKOW COCTaB/ISIOIIMX AUCLIUIIIMHBI);

- 00beM (KOJTMUeCTBEHHBIM COCTaB OI[€HOUHbLIX MaTepHasoB);

- KauecTBO OL[eHOYHBIX MaTepUasoB B 1[eJIoM, oOecrieunBarolijee ToayyeHre
OOBEKTHUBHBIX U [JOCTOBEPHBIX pe3y/JbTaTOB IIPU TPOBEAEHUHd KOHTPO/S C
Pa3/IMYHBIMU LIe/ISIMHU.



PA3JIEJI 1. ITepeuenb KOMNeTeHIIMI C yKa3aHUeM 3TanoB ux (popmupoBanus

B MpoI1jecce 0CBOEHUS AMCLHUNIMHBI

1.1. ITepeueHsb (hopMUPYyeMbIX KOMIIEeTeHLMI

KOJ, (opMy/IMpPOBKa KOMITeTeHLIUH
KOMIIETEHLIM
OIIK OBHIEITPO®ECCHUOHAJ/IBHBIE KOMIIETEHIINN
OIIK-3 CI10coOHOCTb  OCYIIIECTBJISITh TIOWCK, XpaHeHWe, 00pabOTKy W aHamu3

WH(OPMALIMK U3 Pa3/IMUHBIX UCTOYHUKOB M 0a3 JJaHHBIX, TIPe/CTaB/IATh ee
B TpebyemoMm ¢opmare ¢
KOMITBIOTEPHBIX M CETEBBIX TEXHOJIOTUH

WCTOJIb30BaHeM  MH(GOPMaLMOHHBIX,

1.2. ITepeueHb KOMNeTeHLUM C YyKa3aHUEM BH/IOB OLIEHOUHBIX CPe/ICTB

dopmupye [1nanvpyemsblie YpoBH Kpurepun onjeHvBaHus Bugpl

Mble pe3y/bTaThl 00yueHUs u chOpMHPOBAHHOCTU OLIeHOYH
KOMIIETEeHI] T0 JVCLUIUIVHE, OCBO€EH KOMITeTeHLIUU BIX

uu XapaKTepu3yollye usi CpeJiCTB
yTanbl (GOPMUPOBaHUSL | KOMIIET
KOMITeTeHILIUH (23100717

OIIK-1: 3HaTkb: - BK/Iaz, IToporo | He moctaTouHO 1MOTHO U Baok A
CriocobHOC | pOCCHUMCKHX U -BbII r/y00KO 3HaeT OCHOBHbBIE -
Th 3apy0e)KHbIX yUeHbIX, YPOBEH | MOHSATYS, 3aKOHBI, MOJeJIH, 3a/jaHus
OCYI[eCTBJISl | OKa3aBIIMX HauOosblliee | b METOZBbI 1 0COOEHHOCTH pernpoay
Tb TIOWCK, B/IMSTHUE Ha pa3BUTHE ¢u3nueckrx 3(pPeKToB U KTUBHOT
XpaHeHue, bu3uKy; SIB/IEHUH, UCTIO/Nb3YeMbIX J/isl | O YPOBHS
00paboTKy | -poJib GU3UKU U ee obecmieueHust
Y aHa/u3 MeTO/I0B UCC/IeZIOBAHNS B vH(bOpMaLMOHHON TecToBbI
vH(popMaLy | HApOJHOM XO035IUCTBE, 6e30macHOCTH U e
U u3 TeXHUKe U MeJULINHE; MepCreKTUBbI UCTOIb30BaHus | 3a/laHus;
pa3/IMUHBIX | -0OBSICHATH YCTPONCTBO COBpPEMEHHbBIX TEXHOJIOTHH, B
VICTOYHUKOB | W MPUHLUM 1eHCTBUS HapO/JIHOM XO3SIMCTBe.. Bornpocst
u 0a3 TeXHUUeCKUX 00beKTOoB, | Ba3oBel | JI0CTaTOUHO XOPOILLO 3HAET LSt
JlAaHHBIX, MpaKTUUeCKU MPUMEHSITb | i OCHOBHbI€e [TIOHATHS, 3aKOHBI, | YCTHOI'O
TIpeJiCTaB/s | 5TU 3HaHUS; YPOBEH | MOJie/I, MeTO/bl U orpoca
Th €€ B -TIepCIeKTUBbI b 0cobeHHOCTH (hr3UUeCKIX
TpeOyeMOM | MCTIO/Ib30BaHUS 5(eKTOB U SIBIEHNUH,
dbopmaTe C | COBpeMeHHbIX WCTI0JIb3YeMbIX J1Jis1
VICTI0JIb30Ba | TEXHOJIOTHM, B HAPOJHOM obecrieueHust
HUEM XO35IMCTBe. vH(bOpMaLMOHHON
vH(dopmalm 6e30I1acHOCTU U
OHHBIX, TMepCreKTUBbI UCTI0Tb30BaHUs
KOMIIBIOTEp COBpEMEHHbBIX TEXHOJIOTHH, B
HBIX U HapOJHOM XO3sICTBe.
CeTeBbIX ITpoas | Ha BeICOKOM ypOBHe 3HaeT
TeXHOJIOT UM u- OCHOBHBIE [TOHATHS, 3aKOHBI,
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HYThIN

MOZie/id, MeTOZbI U

YPOBEH | 0COOeHHOCTH (PU3NUECKUX
b 3¢ deKTOB U sIBIEHNUH,
WCIIO/Ib3yEeMBIX 151
obecrieyeHust
rMH(OpMaI[MOHHOU
6e30macHOCTH U
MepCreKTUBbI UCII0Tb30BaHUS
COBpEMEHHbBIX TEXHOJIOTHH, B
HapOJHOM XO3sIiCTBe.
YMerts: - BocripuHuMartk | [loporo | He Ha focTaToyHOM ypOBHe biok B -
Y Ha OCHOBe -BbIU yMeeT NIPUMEHSITb OCHOBHbIE | 3aJaHUS
T0JyYeHHbIX 3HAaHUMN YPOBEH | 3aKOHbI (PU3UKHU IIPU PEKOHCT
CaMOCTOATEJIbHO b pelleHNH NPaKTUUeCKUX PYKTHBH
OLleHMBaTh 3a/ja4, OT/INYaTh FMIOTE3bI OT | Or0
vH(bopMaLuio, Hay4YHbIX TEOPUHM; [ie/1aTh YPOBHS
COJleprKallyocs B BBIBO/IbI HA OCHOBE
coobmienusix CMU, 9KCTIePUMEHTA/IbHBIX Jlabopar
VHTEepHeTe, Hay4YHO- JlaHHBIX, UCII0/Ib30BaTh OpHbIE
TIOMYJIIPHBIX CTaThsIX; niprobpeTeHHbIe 3HAHUS U paboTEI
-UCI0/Ib30BaTh yMeHUs B NTPaKTU4YeCKOU TemaTuk
npuobpeTeHHbIe 3HAHUS JleATe/IbHOCTH U a
Y YMEHUs B MOBCE/IHeBHOM >KHU3HU pedepar
MpaKTUYeCKON ba3oBeI | ymeeT camOCTOSITETBHO OB
JlesITeIbHOCTU U /] MIPUMEHSATb OCHOBHbIE KonTpon
MOBCeJHeBHOM XKU3HU yYPOBEH | 3aKOHbI (PU3UKU TIPU bHbIE
JUist: - obecrieueHust b pelleHUM NPaKTUYeCKUX paboThI
6e3omacHoCTH 3a/ja4, OT/INYATh TUIOTE3bI OT
JKU3HeJesITe/IbHOCTU B HayuHbIX TEOPUM; JlenaThb
rporiecce BBIBO/IbI HA OCHOBE
WICII0/Ib30BaHus 5KCIepUMeHTa/IbHbIX
TPaHCIOPTHBIX CPe/CTB, JlaHHBIX, UCII0/Ib30BaTh
OBITOBBIX niprobpeTeHHbIe 3HAHUS U
3JIEKTPOTIPUOOPOB, yMeHUsI B IPaKTUUYeCKOU
CpeJiCTB pajuo — U JlesiITeIbHOCTU U
Te1eKOMMYHHUKALIMOHHOM TOBCEeIHEBHOW »KU3HU
CBSI31. IIpoge | Ha BbICOKOM ypOBHe ymeeT
u- CaMOCTOSITEJIbHO ITPUMEHSTh
HYTbI | OCHOBHBbIE 3aKOHbI (PU3UKHU
YPOBEH | IIPU pellleHry NPaKTUUeCKUX
b 3a/lay, OT/IMYaTh TUIIOTE3bl OT
Hay4HbIX TEOPUH; [ie/1aTh
BbIBO/Ibl HA OCHOBE
5KCIIepUMeHTa/IbHbIX
JlaHHBIX, UCII0/Ib30BaTh
nproOpeTeHHbIe 3HAaHUS U
yMeHUs B MPaKTU4YeCKOu
JlesiITeIbHOCTU U
MOBCE/IHEBHOM >KU3HU
Biagets: -ymeHusAMU IToporo | ITocpencTBeHHO BazieeT Bnok C
MIPOBO/IUTh HAO/IO/IeHNs1, | -BbIi MeTO/IaMU peLleHus -
T/IaHUPOBATh U YPOBEH | 371eMeHTapHbIX 3a/ay, 3a/,aHus
BBITIOJ/IHATH b TIPOBOAUTH HabsmroeHus, TPaKTUK
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9KCTIEPUMEHTEI, TJIAHUPOBATh U BHITIOMHATh 0-
BBI/IBUTATh TUTIOTE3bI U 9KCITIEPUMEHTHI, BbIZIBUTATh OpHeHTH
CTPOUTH MOZE/H, TUITOTEe3bl M CTPOUTb MOJIE/IH, | POBAHHO
MIPUMEHSITh T10J/TyUeHHbIe TIPUMEHSITh TT0JTyUeHHbIe ro
3HaHMS JJ11 00BICHEHUS 3HaHUA J71s1 00BbSICHEHUS YPOBHS
pa3HO00pa3HbIX pa3Ho00pa3HbIX (PU3HNUeCKHX
(bU3NUeCKUX SIBJIEHUN U SIBJIEHUI W CBOMCTB BellecTB, | [TepeueH
CBOWCTB BeIl|eCTB, TIPaKTUYe CKOTO b
MIPaKTUYEeCKOT0 WCTIO/b30BaHUs (PU3NUECKUX | AUCKYCC
WCTIOTb30BaHUs 3HAHWM. HMOHHBIX
bu3MUeCcKUX 3HaHUH; Ba3oBbl | Ha xopoiiieM ypoBHe BiajieeT | TeM /s
-yMeHHeM OLIeHUBAThb % MeTOZAMH PelleHus rpoBejie
JIOCTOBEPHOCTD YPOBEH | 37IeMeHTapHbIX 3a/au, HUS
eCTeCTBeHHOHAayYHOU b TIPOBO/IUTH HAOJTFOZIEHUS, KpYTJIOTO
UHbOpMaLuY; TJIAHUPOBATD U BBITTO/IHATD cTona
-HaBbIKaMH 9KCTIePUMEHTHI, BbIJBUTATh
HCTIO/Tb30BaHUe TUIIOTe3bl ¥ CTPOUTDL MOJIEJTH,
TPUOOPETEeHHBIX 3HAHUH TIPUMEHSITD T10/TyUeHHbIe
U YMEHHUH 151 3HAHUA J/1s1 00BSICHEHHS
obecrieueHust pa3HO00pa3HbIX (HHU3NYECKUX
0e3011acCHOCTH JKU3HU, sIBJIeHUM U CBOWCTB BeILleCTB,
paLMOHATBHOTO TIPaKTUYeCKOT0
TIPUPO/IOTIO/Tb30BaHUS U WCTIO/Tb30BaHUS (PU3UUECKUX
OXpaHbl OKpY>Karolilei 3HaHUU.
Cpe[ibl. IMpoae | CucremHO 1 cBOGOAHO
u- B/Ia/leeT MeTOZIAMU PellleHusT
HYTBIM | 37IeMeHTapHbIX 3a/jau,
YPOBEH | TIPOBOJUTH HaOJIIOIeHNH,
b T/IAHUPOBATb U BBITIO/THATh
9KCTIePUMEHTHI, BbIIBUTATh
TUIIOTEe3bl M CTPOMUTDL MO/IEJTH,
TIPUMEHSITD T10/TyUeHHbIe
3HAHUA [/1s1 00BSICHEHHST
pa3HOO0Opa3HbIX (HHU3NYECKUX
sIBJIeHUM U CBOWCTB BeIlleCTB,
TIPaKTUYeCKOT0
WCTIO/Tb30BaHUS (PU3UUECKUX
3HAHUU.

PA3IEJI 2. 3ajanus, He00X0uMBbIe /I/Is1 OI[eHKH IJIAHHPYeMBbIX
pe3y/IbTaTOB 00yUeHHsI 10 JUCIUILTHHE

Jinsa npoBepku copMHUPOBAHHOCTH KOMITETEHIIMH/YaCTH KOMIIETeHI[HH
OIIK-1: Crioco6HOCTB OCYIIeCTB/ISATh TIOUCK, XpaHeHre, 00paboTKy 1 aHa/In3
MHGbOPMAIUH U3 Pa3/IMYHBIX UICTOYHHUKOB 1 0a3 JaHHBIX, TIPeJICTAB/IATD ee B
TpebyemMoM hopMare ¢ UCITO/Tb30BaHUEM WH(OPMAIMOHHBIX, KOMITbIOTEPHBIX U
CeTeBbIX TeXHOJIOTHM.
byok A. TunoBble 3aiaHKsl PeNPOAYKTHBHOTO YPOBHS («3HATH»)

Al. ®oHJ TECTOBBIX 3aIaHUH 0 JUCIUILIHHE



1. Cpe'Z[I/I rnepevyrc/ieHHbIX HUXKE Cl)I/IBI/IT-IeCKI/IX Be/IMYMH, KdKdd OAHd Be/JIMUKMHA CKaJ]HpHaH?

1.Cuna. 2. CKkopocmb. 3. I[Tymp. 4. I[lepemeuwjeHue.
2. Kakas u3 npuBe/ileHHbIX HIKe (OpMYJ1 COOTBETCTBYET OIpe/ie/IeHUH0 CKOPOCTU?
1.y =y, +at. 2.4 =yoas- 3 v :’2_“: . 4. Bce mpu u3 omeemos A - B.

3. Kakas 13 npuBeieHHbIX HIKe (hOpMYJT COOTBETCTBYET OMpeZie/IeHHI0 YCKOPEHUS ?

v? T Av v’

1. a :2—. 2.a= AL 3.a :?. 4. Hu o0Ha ¢popmyna u3 omeemos 1 -3.
s

4. JlyHa JBWKeTCS BOKPYT 3eMJIU 110 TIPUMEPHO KPYyroBou opbute paguycom  ~384 000 km co
CKOpOCTBIO 0K0/10 1020 m/c. KakOBO NIPUMEPHO LIEHTPOCTPEMUTE/IbHOE YCKOpeHre JIyHbI?
1.2,7 m/C. 2. 0,27 m/c. 3.0,0027 m/c>. 4. 0,0000027 m/c’.

5. Ilpy paBHOYCKOPEeHHOM IPSIMOJIMHENMHOM JBV)KEHUH CKOPOCTh KaTepa yBenruunach 3a 10 ¢ ot
5 m/c 1o 9 m/c. Kakoli ryTh NIpOK/ieH KaTepoM 3a 3TO BpeMsi?
1. 140 m. 2. 90 m. 3.20m.  4.50 m.

6. Kakasi u3 npuBe/ieHHbIX HIDKe (hOpMYJT BbIpaXkKaeT 3aKOH BCEMUPHOTO TATOTeHUs1?
mlmZ
2

4. Fx= -Kkx.

1. F=ma. 2. F=uN. 3. F =G

7. Ilon nerictBuem cuibl 10 H Teno aBrkeTcsi ¢ yckopeHueM 5 M/c2. KakoBa macca Tena?
1. 2 ke. 2. 0,5 ke. 3.50 k2. 4. Macca modxcem 6bimb 110001,

8. [1Ba ManbuMKa B3SI/IMCh 3a PyuKd. [lepBbIit ToKaeT BTOporo ¢ cumor 120 H. ¢ kakou cumou
TOJIKAeT BTOPOW MasbUuK [1epBOro?
1.0. 2. 120 H. 3.240H. 4.80H.

9. Ilpyxuny »xectkoctb kotopou 100 H/m, pa3spe3anu Ha [Be paBHble yacTH. UeMmy paBHa
JKeCTKOCTb Ka)K[J0 YaCTH MPYKUHBI?

1.50 H/m.  2.100 H/m.  3.200 H/m. 4. 400 H/m.
10. Ilog perictBuem cunbl 10H nipy>kuna avHou 1M, yamvauiaack Ha 0,1 m. KakoBa »kecTKoCTb

TIPY>KUHBI?
1.10H/m. 2.100H/m. 3.0,1 w/H. 4.0,01 w/H.

11. Tesio paBHOMEPHO [IBWKETCS TI0 HAK/IOHHOM TJIOCKOCTU. Ha Teno AelCcTByeT cujia TSyKeCcTH
50 H, cuna tpenust 30 H u cuna peakuuu oropsl 40 H. KakoB ko3 duiipeHT TpeHus?
3. Teno maccoii m ABWKETCSI CO CKOPOCThIO 2 . KakoBa KMHeTHUecKasi SHeprus Tesa?
mel o my. 3ome. 4™
2

12. Bo BpeMmsi ABW)KEHHS Tejla Ha Hero JielicTBoBaia cuia F, BeKTOp CWibl Ha BCeM TyTH Obu1
HarpaBJieH T0/| YTJIOM o K BeKTOpPY cKopocTy. Kakyto paboTy coBeplimia Cria Ha yuacTKe TyTH
JUTHHOI?

1. Fl. 2. Flsina. 3. Flcosa. 4. Fltga.

1.

13. KakoBa KuHeTHuecKasi 3Heprust aBToMobusist Mmaccot 1000 Kr, ABMXKYIIIErOCs CO CKOPOCThIO
36 km/q?
1.36+10° [Ioic. 2. 648 « 10° e 3. 10° [Towe. 4. 5 10* [T,

14.KakoBa MOTeHLMa/ibHasi SHEPIrUsi CTakaHa C BOJOW Ha CTOJie OTHOCUTEbHO YPOBHS ToJia?
Macca crakaHna ¢ Bogo# 300 T, BeicoTa ctosia 80 €M, YCKOpPeHHe CHJIBI TskecTd 10 m/c?,
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1.2,4-10° Twe.  2.2,4 7. 3.2,4 -10°[Twe. 4. 2,4 -10° .

15. Kakoe onpeziesieH1e MOIJHOCTH BepHO?
1.Y9ucno uacmuy e eduHuye obwsema.
2. Macca seujecmea, cooepcawjasicsi 8 eduHuye obvema.
3. Bbicmpoma coeepuieHus pabombl.
4. ITymb, npotiOeHHbIll meaom 8 eOUHUL)y 8PeMeHU.

16. Yactuipl, U3 KOTOPBIX COCTOUT BeLLeCTBO, ...
A. HauuHarom 0guzambcsl, ecau meao 6pocumsb egepx.
B. Bceeda Haxoosmcs 8 nokoe.
B. Ipu atoboti memnepamype 08UXCYMCS HENPepbiBHO U XAOMUYHO.
I'. Hauunarom dguzambcsl, ecau meao Haepemb 0o 100 °C.

17. Kakoe u3 Tepeunc/ieHHbIX HWKe SIBJIEHUM MOXXeT CIY)>XKUTb J0Ka3aTelbCTBOM TOr0, UTO
MeJK/ly YaCTHL[aMH BellleCTBa NPOSIBJISIOTCS CUJIbI TIPUTSDKEHUS ?

A. CsuHyosble YUAUHOPblI CAUNAIOMCS, eCcAu UX hpudcamb Opye K Opy2y Ceexcumu
cpesamu.

B. 3anax yeemoe pacnpocmpaHsiemcsi 8 8030yxe.

B. Jled 8 meniom nomeujeHuu maem.

I'. IIpu npoxocOeHuu MoKa 31eKmpuueckas 1aMnouKa ceemumcsi.

18. Y penvHasi TerioeMKocThb rpacdura paBHa 750/x/kr -°C. DTo 03HauaeT, uTo...
A. [Ins HaepesaHus A0boli maccwl 2papuma Ha 1°C nompebyemcs 750/]x#c meniompl.
B. 1ke epagpuma npu 0°C ebidensiem 750 /] meniombl.
B. JTroboli macce epagpuma npu 100°C coobwaemcs 750/Ixc meniomabi.
I'. JIns HaepesaHus 1ke epacpuma Ha 1°C nompebyemcs 750/Joc meniombil.

19. I1naB/sieHue BewjeCcTBa NPOUCXOUT IIOTOMY, YTO...
A. Yacmuypl ¢ 1106bIMU CKOpOCMAMU NOKUOArOmM meepooe meso.
B. Yacmuybl ymeHbluaromces 8 pasmepax.
B. Paspywaemcs Kpucmaniuyeckas pewemkd.
I'. YMeHbwiaemcsi nomeHyuaabHas sHepeusi uacmuy meepoo20 mend.

20. EgunHuiieit u3mepeHusi Kakoi (hrU3UuecKou BeJIMUUHbI SIBISIETCS OZUH MOJIb?
A. Maccw.. B. Konuuecmeo mamepuu.
B. Konuuecmeo sewjecmea. I'. Obvema.

21. Kak Ha3bIBaeTCs MPOLIeCC W3MeHEeHHs] COCTOSIHUS ra3a MpHU MOCTOSIHHOM 00beme?
A. M3omepmuueckutl. B. M30x0pHbilil.
B. M306apHbili. I'. Aduabammpblii.

22. Kak Ha3bIBaeTcsi MpOL|eCC M3MeHeHMsI COCTOSHMsS ra3a 0e3 TeriooOMeHa € OKpy»Karolei
Cpefioi U APYTUMH TeslaMu?

A. M3omepmuuecKuil. B. N3oxopHbilil.

B. H306apHbiil. I'. Aduabamkbiii.

23. Kto BmepBble Hab/FOZAM XaOTUYeCKOe [IBIKeHHe MeJIKUX TBep/IbIX YaCTHIl, BbI3bIBaeMoe
0ecropsiZIoUHbIMU y/JapaMHU MOJIEKYJT XKUTKOCTH?
A. O. ILlImepH. B. P. bpoyH.  B. M. J/lomoHocos. I'. 1. HblomoH.

24, I'napocTaTAveCcKoe aBjieHue — 3TO JaBJieHue ...
1) co30asaemoe 8HEWHUMU CUAAMU.



2) Komopoe 0oKa3bleaem 8ec 8bIMeCHeHHOU MeaoM HCUOKOCMuU.
3) JrcuoKocmu Ha cmeHKU cocyoa.
4) nomoka sxcuokocmu.

25. Cuna Apxumesa — 3710 ...
1) eec cmonba scudkocmu.
2) cuna, pasHas 8ecy 8bIMeCcHeHHOLU meaom HcUuoKoCcmu.
3) cuna Hanopa nomoka J#cuokocmu.
4) cuna d0asneHust #cuOKOCMU Ha CMeHKU cocyod.

26. YpaBHeHue bepHy/iv 103B0JIsSIeT pacCUMTaTh B TIOTOKEe )KUKOCTHU JiaB/ieHUe ...
1) cmamuueckoe. 2) 2udpasnuueckoe. 3) OuHamuueckoe. 4) noaHoe.

27. JlaMrHapHOe TeueHue - 370 ...
1) cnou rHcudkocmu He cmewusaromcs medxcdy coboti 800/1b NOMOKA.
2) CJI0M >KUAKOCTH BUXpeoOpa3Ho TMepeMelBarTCs Mex [y co000i BO/b IMTOTOKaA.
3) Yy )KUJKOCTH HeT CJI0eB.
4) cyiou XUJKOCTH TIePeMeIINBAIOTCS MEXKY CO00M TieprieH/JUKY/IIPHO TTOTOKY .

28. KoadhduimeHT MoBepXHOCTHOTO HATSDKEHUsT 3aBUCHT OT ...
1) xumuuecko2o cocmaea Hcuokocmu u memnepamyphbi.
2) obwema.
3) naowjadu nogepxXHOCMU HCUOKOCMLU.
4) cunbl NOBEPXHOCMHO20 HAMSHNCEHUSI.

29. TIpubop, KOTOpLIM M3MepsieTCst aTMoC(epHoe JJaB/eHKe 3TO -
1) 6apomemp. 2) ouHamomemp. 3) pmymHbilli mepmomemp. 4) maHomemp.

30. ITo kakoii hopMyJie MO>KHO pacCuuTaTh paboTy rasa?
1. C:'m-AT. 2. 3/2(m/M)-RT. 3. P-AV. 4. L-m.

31. Kakoe makcumanbHoe 3HaueHWe KIIJI mo)keT uMeeT TersioBas MallliHa C TeMIlepaTypou
HarpeBa 527°C u TemniepaTypou Xoy0AuabHUKa 27°C?
1) 100%; 2) > 100%; 3) % 63%; 4)~95%.

32. BHYTpeHHIO 3Heprur0 CUCTeMbI MOXKHO U3MEHUTh.
1) monbko nymem coeepuieHusi pabombl;
2) moabKo nymem menjionepeoauu;
3) nymem coeepuieHusi pabombl u menjionepeoauu;
4) cpedu omeemos 1-3 Hem nNpasuwibHO20.

33. LIyK/I TeTI0BOM MalllMHbI MOYKeT, COCTOSIT U3:
1) o0Hoti aduabambl;
2) 08yx uzomepm;
3) 00HolI ux uz06apb! u 00HOU aduabambi;
4) 08yx uzomepm u 08yx aouabam.

34. Kakoii ¢popmyJioii BbipakaeTcsi 3akoH Oma [ij1s yyacTka Liernu?

A. A=IUt. b. P =UI. B. I :%. I.Q=I’Rt.

35. Cua ToKa B 3/ieKTpruuecKol 1iernu paBHa 2 A. CoIpoTUB/IeHUe 3/1eKTpUUecKou yamrbl 14
OM. UeMy paBHO HarlpsbKeHUe Ha jamre?
10



A.28B. B.7B. B. 0,125 B. I'. 16 B.

36. o kKakoii popmyrie BEIUMC/ISETCS MOLLIHOCTh 3/IEKTPUUYECKOro TOKa?

A. A=TUt b.p =UIT. B.I:E F.R:pi.

R S

37. B KOMHaTe BK/IHOYeHbl OJHA JIIOCTPA C TpeMs 3JIEKTPUUeCKUMU JlaMIlaM{, TeJIeBU30p U
3/1IeKTpUUecKUi yTror. Kak oHM BKJIIOUeHBI IpYT OTHOCUTEJIBHO Jpyra?

A. Bce napannenbHo. B. Bce nocaedoeamenbHo.

B. Jlamnbl napannenbHo, ymioz U me/negu3op noc/1e0o8amenbHo.

I'. Jlamnbl nocnedosamenbHo, ymioz U mesnesu3op napanienbHo.

38. UeMy paBHa CTaHapTHAas 4yaCcTOTa MepeMeHHOro Toka B Poccuu?
A.25TwL. b. 50 I'n. B.75TL. I'.100 I'y,.

39. Kak Ha3sbIBaeTcs [OABUKHAs YaCTb reHeparopa?
A. Pomop. B.Cmamop. B. TpaHcgopmamop. I'. dnekmpooguzamenb.

40. Heo6xoM0 M3MepuTh CHJIy TOKA B JlaMIle W HarpsbkeHHe Ha Hel. Kak ciiefiyeT BK/IIOUMTH
10 OTHOIIEHUIO K JIaMIle aMIIepMeTp U BOJIbTMeTp?

1. AMnepmemp u 8obmmemp noc1e008amebHo.

2. AMnepmemp u 80/bmmemp napanienbHo.

3. AMnepmemp nocinedogamesnbHO, 80AbMMemp NApPAAIenbHO.

4. AMnepmemp napanienbHo, 80/1bmMmemp nocs1e008ameabHo.

41. KTo mepBbIM BbICKa3a/l TUIIOTE3y O CYIIIeCTBOBAHUU JIEKTPUUECKUX U MarHUTHBIX MOJIeH Kak
(br3rUeckoi peaTbHOCTU?
A. X.Opcmed. B. M.®apaoeli. B. /.Makceean. I'. I'.I'epy.

42. Kak Ha3bplBaeTCs OTHOIIEHWe paboThl, COBepIIaeMO 3/eKTPUYECKUM TI0jieM TIpH
repeMeleH!H T0JI0KUTE/ILHOIO 3aps/ia, K 3HaUeHUIO 3apsja?

A. IlomeHyuan 31eKMpuuecKo20 no/s.

E. HanpsisiceHHOCmb 3/1eKmpuuecko20 NoJisi.

B. Dnekmpuueckoe HanpsisceHue.

I'. Dnekmpoemkocme.

43. TTo Kakoi U3 npUBeieHHbIX HIKe (POPMYJT BLIUUC/ISIETCS 3HaUeHHe CUJIbI, [IeHCTBYOIel Ha
TPOBOZHUK C TOKOM B MarHUTHOM T10Jie?
A F =qe. B. F =BJAlsinx. B. F =9qBsina, [. F =ma.

44. C KakoOM CWIOW [eUCTByeT OJHOPOJHOe MarHUTHOe mnoje ¢ uHAyKuued 4 Tn Ha
MPSIMOJIMHENHBINM TIPOBOAHUK A/iMHOM 30 cM ¢ TokoMm 20 A, pacro/io>keHHbIN MeprieHIUKYJ/ISPHO
BEKTOpPY UHAYKLUU?

A.2H. b. 24 H. B. 0.5 H. I.12 H.
45. Kak Ha3bIBaeTCsl eJMHUL|A U3MepeHHs] MarHUTHOI'O II0TOKa?

A. Tecna. B. Bebep. B. I'aycc. I'. I'enpu.

46. EnvHuLei usmepeHusi, Kakol (pr3rueckou BeJIMunHbI siBjsieTcs 1 ['enpu?
A. HOykyuu mazHumHozo nons.  b. Dnekmpoemkocmu.

B. CamouHdykyuu. I'. MnoykmusHocmu.

47. KT0 BriepBbIe C MOMOIIbI) MarHUTHOTO TIOJISI TTO/TyUMJT 3/IeKTPUYECKUI TOK
A. II1.KynoH. b.A.Amnep. B. M.®apaodeli. I'. H.Tecna.
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48. Kak Ha3bIBaeTCs siBJleHMe BO3HUKHOBEHUS 3/IEKTPUYECKOT0 TOKAa B 3aMKHYTOM KOHTYype TIpu
VM3MEeHeHUM MarHUTHOTO MOTOKA yepe3 KOHTYp?

A. HamazHnuuusaHue. B. Daekmponus.

B. DnekmpomazHumHas UHOyKyusl. I'. Pe3oHaHc.

49. KakoBa CKOpPOCTb CBeTa B BaKyyMme?
A. 300 000m/c.  B. 300 000km/y.  B. 300 000km/mun.  I'. 300 000km/c.

50. JIy4 cBeTa maZlaeT Ha 3epPKa/IbHYH MOBEPXHOCTh U OTpakaeTcs. Yros nageHus 30°. Kakos
yrOJ1 OTpaykeHus1?
A.150°. B.120°. B.90° T.30°.

51. Mexy 3/1eKTpUueCKOoW JIaMIol U CTeHOM HaXOAUTCS Msid, Ha CTeHe Kpyr/asi TeHb OT Msua.
VI3MeHUTCSI U paJiuyC TeHH, eC/T MSTY TTePEMEeCTUTh OJTHDKe K Jlamrie?

A. He usamenumcs.  B. Yeeauuumcs. B. Ymenbwiumcsi.

I'. IIpu HeboAbWIOM NepeMewjeHuU yeeauuumcs, npu 60AbLWOM YMeHbUWUMCH.

52. CBeToBas BO/IHA, KAKOr'0O L[BeTa UMeeT MaKCUMa/IbHY0 4acToTy?
A. KpacHozo. b. Kenmozo.  B. Cunezo. I'. Puosemogozo.

53. CeeToBas BOJIHA, KAKOI'0 LjBeTa MMeeT MaKCUMaJIbHYIO [JIMHY BOJIHbI?
A. KpacHozo. B. )Keamozo. B. CuHez2o. I'. duonemogozo.

54. Kak MO>XHO Ha3BaTh YaCTHULly 3/IeKTPOMarHUTHOM BOJIHBI?
A. Tonbko ¢pomok. B. Tonbko keaum.
B. Tonbko kopnyckyna. I'. ®omoH, keanm, Kopnyckya.

55. Kak HasbIBaeTcsi siBJieHMe WCIyCKaHWUsS SJIeKTPOHOB BeIeCTBOM TMOJ JAelCTBHUeM
3JIEKTPOMAarHUTHBIX U3/Ty4YeHUM?
A. Dnekmpoaus. b. domocunme3. B. @omosgpgexkm. I'. Dnekmpusayusi.

56. Kaxk Ha3sblBaeTcsi MUHUMa/bHOE KOJIMUeCTBO SHepruy, KOTOpoe MOXKeT U3/1y4yaTb CucTema?
A. Keaum. B. /Dicoynb.  B. D1eKmpoH. I'. DnekmpoH eonbm.

57. Kto npejjioxum sfepHyo Moje/b CTpOeHUs: aToma?
A. . TomcoH. B. D. Pezeppopd.  B. A. Bekkepenb. I. B. I'elizeHbepe.

58. 13 aToMHOTO sijpa B pe3y/ibTaTe CAMOMNPOU3BOILHOIO MpeBpalljeHHst BblIeTeso siipo aToMa
resivs. Kakol 5To BUJ paiJMOaKTUBHOIO pacrnaza?

A. Anbgpa-pacnao. B. Bema-pacnao.

B. I'amma-pacnao. I'. TIIpomoHHblii pacnad.

59. N3nyuenue, koTopoe 06/aziaeT HauOObIIIel MPOHUKAIOLel CTIOCOOHOCTHIO
A. ynbmpacpuonemosoe. b. penmeeHogcKoe.
B. CBY-u3nyueHue. I'. 2amma-usnyuerue.

60. ATOM CTaHOBUTCS OTpULATe/IbHBIM UOHOM, €CJIH ...
A. nomepsiem 0OuH UU HECKO/NbKO 3/1eKMPOHOS.
b. npuobpemem 00uH unu HeCKO/NbKO 3/1eKMPOHOS.
B. nomepsiem uau npuobpemem 0OUH uiU HECKObKO NPOMOHO8.
I". nomepsiem 0OuH unU HECKOABKO HEelimpOHOB.

61. KT0 13 y4eHbIX BIlepBble OTKPLLI AB/IeHUe paJu0aKTUBHOCTU?
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A. I.TomcoH.  B. B.Pe3epgpopo. B. A.Bekkepenb. I'. A.DliHwmelH.

62. o-r3myueHue — 310
A. Ilomok noaoxcume/ibHbIX yacmuy.
B. ITomok ompuyamenbHbIx uacmuy.
B. Tlomok HelimpaabHbIX Yacmuy.
I'. Cpedu omeemoe Hem npasu/ibHO20.

63. Uto npeacraBsieT coOO0M O-u3myueHue?
A. Iomok s0ep 2enusi. b. [Tomok npomoHo8.
B. ITomok 3nekmpoHos. I'. DnekmpomazHUMHble 80/Hbl 60AbWOU UaCMOMbl.

64. Urto nipefcTaBiisieT cCOO0M y-U3nyueHue?
A. Ilomok s0ep 2enus. E. Ilomok npomoHos.
B. ITomok 3nekmpoHos. I'. DnekmpomazHUMHble 80/Hbl 60AbWOU UaCMOMbl.

65. CoryilaCHO COBpeMeHHBIM Tpe/iCTaB/IeHUsIM SIIp0 COCTOUT U3
A. Dnekmponos u npomoHos.  b. HelimpoHO8 U NO3UMpPOHO8.
B. O0HuUx npomoHos. I'. [IpomoHo8 u HelimpoHOS.

66. MaccoBoe urC/10 paBHO
A. Cymme npomoHo8 u HelimpoHO8 8 siope.
B. Cymme uucna npomoHo8 U 3/1eKmpOHO8.
B. Cymme uucna npomoHo8, HelimpoHO8 U 3/1eKMPOHOS.
I'. PazHocmu medxcoy Yucaom HelimpoHO8 U NPOMOHO8 8 siope.

A2. Boripocsl /11 YCTHOrO onpoca

dusrKa — HayKa 0 IpUpo/e.

®u3MyecKre BeJIMYVHBI.

[TpocTpaHCTBO U BpeMsi Kak (POPMBbI CYII[eCTBOBAHUS [IBUKYIIIENCS] MaTepUHU.
Kak obpa3yeTcs ¢usnyeckast TeOpUs ¥ UTO OHA BK/IIOUaeT B cebs1?

Yrto Takoe (pu3nUeCKri 3aKOH U KaK OH yCTaHaB/IUBAETCS?

Posb 3KcriepriMeHTa U TeEOpUM B MPOLIECCe MO3HAHUS TTIPUPO/BI.

Kakue MeTo/1bl McCneZiloBaHUsI IPUMEHSIOTCS B (pu3nke?

Yro Takoe - ¢usnueckasi Mojienb? Ha3oBuTe u3BecTHble BaM (hr3UUeCKHe
MO/ eJIu.

9. OcHoBHbIe 371eMeHTbI (HU3HUUeCKOW KapTUHBI MHUpa.

NN

10.Ha Kakue paszesbl JeUTCsa KiacCcuyeckass MexaHUKa?

11.Yto nipefcTaBnsier coboii Tesio oTcueTa?

12.9dTt0 Ha3bIBaeTcsi Tpaekropuen  ABwkeHus? OT 4Yero  3aBUCHUT
reoMeTpuyeckasi (popma TpaekTopuu?

13.YT0 Ha3bIBaeTcs repemeljeHrueM?

14.Kak cBsi3aHbl 3aKOHbI JBW)KEHHSI B KOOPAUHATHOW 1 BeKTOPHOU (popme?

15.PaBHOMepHOe [BwkKeHHWe. Kak BBIIVISAUT ypaBHEHUs [BWXKeHUe C
TOCTOSTHHOM CKOPOCTBIO B KOOPAWHATHOM U BeKTOpHOI (hopme?

16.Kak orpesensieTcss MrHOBeHHasi CKOpPocTh? Kak OHa CBsi3aHa CO cpefHeu
My TEBOU CKOPOCTBIO?
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17.Kak HaxXoZAUTCS BEKTOP pe3y/IbTUPYIOLeld CKOPpOCTU? Crio)KeHre CKOPOCTeH.

18.4YT10 Takoe oTHOCHTE/IbHAS CKOPOCTh U KaK OHa HAXOLUTCH?

19.YT0 Ha3bIBaeTCs B MeXaHUKe «TBep/bIM TEJIOM»?

20.Kak cBsi3aHbI JIMHEMHasi U yI/I0Basi CKOPOCTh?

21.Kak cBs13aHbI BpaillaTelbHOE U KoJjlebaTelbHOe JBMKEHUS?

22.Kakue BU/Ibl YCKOPeHUS Bbl 3HaeTe?

23.lHepuuanbHble CUCTEeMbI OTCYeTa.

24.3akOHbl [IWHAMUKM MarepuasbHOM TOuku. Cuna. Macca. ®dusnueckuit
CMBICJT MaCChI.

25.Btopoii 3akoH HetoToHa B auddepeHiianbHOM hopMe.

26.Kakue BU/ibI yH/IaMeHTa/IbHbIX B3aUMO/IEMCTBUY Bbl 3HaeTe?

27.3aK0H BCEMUPHOT0 TAroteHusi. KocMuyeckue CKOpOCTH.

28.¥Ymipyroe u nyiactuyeckoe gedopmanys. 3akoH I'yka.

29.Cusibl TpeHUS U UX B3aUMOCBSI3b.

30.TTpeo6pa3oBanus ["amues.

31.3aK0H coxpaHeHus UMITy/ibca. VIMIynbC MaTephaJbHOM TOUKH, CHCTEMBbI
MaTepuaabHbIX ToUek. TeopeMa 00 M3MeHeHUN UMY IbCa YaCTULIBI.

32.Pabora. Pabora mepemeHHOM cwibl. MoiijHOCTh. DHeprus. KuHeTnueckas
SHeprus Tesa (BbIBOJ (POPMYJIbI).

33.Bcerja /1 U B KakuUX CUCTeMax BbIMIOJHAETCS 3aKOH COXpaHeHUs
MeXaHUUeCKOU SHeprun’?

34.Ynap. IlpuMeHeHre 3aKOHOB COXpaHeHMs K aOCOJIIOTHO YIIPyroMy u
abCoJIIOTHO HEYTIPYTOMY y/japaMm.

35.Kakumu mMetozamu orpefesnsieTcss paboTa Mpou3BoAvMasl CUIOHN, 3HauUeHue
KOTOPOM HeIpepbIBHO MeHSeTCs?

36.WgeanbHblid  ra3. OMIUpPUYECKHWe 3aKOHbl HJeasbHOr0 Tas3a. 3akOH
ABorazipo. YpaBHeHue MeHeneeBa - KnamnelipoHa. 3akoH [lanbTOHa.
OCHOBHOe ypaBHeHHEe MOJIEKY/IIPHO-KUHETUYECKON TEOPUH.

37.CpefiHssl KUHeTHUYeCKass 3Heprus TeIUIOBOrO [ABWKeHUs MouieKys. Yucsio
cTerieHeld CBOOOJbI MOJIeKy/bl. 3aKOH paBHOMEDHOIO pacrpe/esieHus
9HepPruu 1o cTereHsiM cBOOOAbI. BHYTpeHHsIsI SHeprus KeaJbHOTO rasa.

38.3akoH MakcBessia [/ pacrnpeziesieHdss MOJIeKYJl WeanbHOro rasa 1o
ckopocTsiM. CpefiHsss KBajpaTuuHasi, HauOosiee BepoOsiTHasi U CpeAHSS
apugmeTHyecKasi CKOpOCTU MOJIEKY/I.

39.bapomeTrpuueckasi popmysna. 3akoH bosbliMaHa /il pacripeie/ieHus1 YaCTHI]
BO BHeIIIHEM CUJIOBOM TI10JIe.

40.VcriapeHrvie ¥ KoOHJeHcauus. HacebllljeHHble W HeHachblllleHHble Iiaphbl.
Biia)xHOCTb BO37yXa.

41.Mopenb CTpoeHUs XUAKOCTU. [I0BepXHOCTHOe HaTsKeHUe U CMauyvBaHUe.
OHeprus rMoBepXHOCTHOTO CJ10s1 XXUAKOCTU. KanuuisipHble siBlIeHUS.

42.YpaBHeHUe Hepa3pbIBHOCTU. YpaBHeHUe bepHy/uM U ciefCcTBUe U3 Hero.

43.Bs3KoCTh (BHyTpeHHee TpeHue). MeTozbl oripefiesieHus1 BI3KOCTH.

44.Mojesb CTPOEHHUs TBePAbIX Tel. MexaHWuyecKue CBOMCTBA TBEP/bIX TeJl.
Bugel pedopmanuid. 6. AMopdHBIe BellecTBa M >KUJKUE KPUCTALIbI.
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V3MeHeHUs1 arperaTHbIX COCTOSIHUM BelrlecTBa. /. TersioBoe paciivpeHue
TBepAbIX TeJs U XuakKocTel. [InaBieHre v KpycTamii3anusl.

45.TlepBbIM 3aKOH TepMOJVMHAaMUKU. BHyTpeHHsiss 3Heprus WjeanabHOr0 rasa.
[TepBbIii 3aKOH TepMOJMHAMUKY B pa3BepHYTOU ()OpMe U ero mpuMeHeHHe K
M301poLieccam.

46.TeruioeMKOCTb. TernioeMKOCThb ra30B B M30IpoLieccax. YpaBHeHue Mariepa.
M3omporieccbl.  ApauwabaTHeid  mporiecc.  YpaBHeHWe IlyaccoHa st
agrabaTHOTO TIpoliecca.

47.9¢bdexTrBHbIM auamMeTp MoJieKy/abl. CpefHee UWCIO CTOJKHOBEHUW U
cpefHss AyTiHA CBOOOHOTO Mpobera MOeKy/Ibl.

48.MuKpo u MakpococTossHusl. JOHTponus. Popmyna bosbelmana. Bropou
3aKOH TepMoJuHamMuku. Teopema HepHcra wWauM  TpeTuit  3aKOH
TepMOJIMHAMUKWU.

49.Kpyrosbie npotiecchl. TerioBbie Maimabl, ux KITJ. IIpsmoit 1 oOpaTHbI
1ukiel. 1yukn KapHao u ero KII/I.

50.PeanbHble ra3bl. YpaBHeHue Ban-jep-Baanbca. WM3otepmbl Bau-zep-
Baaneca u wux aHamm3. Kputudeckue mnapamMerpbl. Kputudeckas
Temriepatypa. CXWKeHue ra3os.

51.05eKTpyuueckud  3apsil.  OneKkTpudyeckoe  rmosie.  3akoH — KysoHa.
HanpsykeHHOCTh M TOTeHLMa 3J1eKTPOCTaTUYeCKOoro I10Jis, CBSI3b MeXAY
HUMH. ['paduueckoe w300pakeHWe 3/eKTpUUeCKUX Tiosieli. Pabora B
/IEKTPUYECKOM Tiosie. LIMpKy/siys BeKTOpa HampsyKeHHOCTU. [IpuHiuI
CyTIepIIO3ULIUU 3/IeEKTPUYEeCKUX M0JIeH.

52.9nektpruueckuit aunonb. [Tone gumnonsi. HanpsokeHHOCTh 371€KTPUYeCKOro
riosis aunodisd. [loBeseHue QU0 BO BHELLHEM 3/IeKTPUYeCKOM I10J1e.

53.IIoTok BekTOpa HaMpsKEHHOCTH — 3/IeKTpUUeckoro mosid. Teopema
Octporpaackoro-I'aycca. Dnekrpuyeckoe rosie 6€CKOHeUHOU 3apshKeHHOU
TMIJIOCKOCTH Y Tapalyie/IbHbIX TJI0CKOCTEH.

54.1ToTOK BekTOopa HamNpsDKeHHOCTHM  JIeKTpUuueckoro mnoss. Teopema
Octporpagckoro-I'aycca. DneKTpyudeckoe TMoJie 3apsokKeHHOM — HUTH U
KOAaKCHUa/IbHbIX LUJIUHPOB.

55./In3/1eKTpUKU. DJIeKTpUUecKoe Iiojie B AUJIeKTpUKax. [lusnekrpudeckas
TIPOHUL[AeMOCTb Cpe/ibl. BEeKTOp 3/1eKTprUeCKOr MHAYKLIWU (CMeLLeHus).

56.IIpoBOAHUKU B 3/1eKTpUUYecKOM Tiojie. «(CTekaHuWe» U «HaTeKaHue»
9JIeKTPUYECKUX 3apsizioB. Y CJIOBUS PaBHOBeCUs 3aps/ioB B IIPOBOJHUKAX.

57.2/1eKTPOEMKOCTb. OJIEKTPOEMKOCTh cdepsbl. KoHpeHcartopsl.
ONeKTPOeMKOCTh  IJIOCKOTO  C()ephuyeckoro M LWIUHZAPUYECKOTO
KOHJleHcaTopoB. [locnesoBaTenbHOe UM MapajyiejibHOe — COeUHEeHUs
KOH/IEHCaTOpOB.

58.0/1eKTpoeMKOCTb. JHeprusi 3apsUKeHHOr0 TPOBOJHMKA, KOHZEeHCaropa.
OHeprusi  3nekTpuuyeckoro Tosisi. OObemMHasi TJIOTHOCTb — SHEPruu
9/IEKTPUYECKOr'0 T10JIS.

59.ITocTosiHHBIM 37eKTpuyeckuld TOK. Cuia TokKa. BeKTop MIOTHOCTH TOKa.
Onekrpoasrxyasa cuna (31C) v HamnpsbkeHre. 3aKOHbI Oma [J1 ydacTKa
Y TOJTHOU LIeTH.
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60.OnbITHBIE OKa3aTe/bCTBA 3/IEKTPOHHOM MPOBOJAUMOCTA MeTa/UIOB. 3aKOHbI
Owma u [Ixoynsa-JleHua B MHTerpaabHOU U JudepeHIManbHOoM (GopMax.

61.21eKTpUUeCcKul TOK B )KUJKOCTSIX. 3aKOH 3JIeKTPOJIM3a.

62.[TonynpoBoaHuky.  CoOCTBeHHass M TIpUMeCHasi  TPOBOJMMOCTH
TIO/TYTIPOBOJHUKOB.

63.ITomyrpoBOAHUKOBLIN A10A. [ToMyTIpOBOAHUKOBBIE TIPHOOPKI.

64.D1eKTprueCKUM TOK B MOYNPOBOAHUKAX. [10/yIIpOBOAHUKOBBIE TIPHUOOPHI.

65.2eKTprueckni TOK B rasax. HecaMoCTOsITe/TbHBIM M CaMOCTOSITE/TbHBIN
paspsibl.

66.MarauTHoe mMoJie M ero XapakTepUuCTUKU. VIHAYKIMS MarHWTHOTO I10Jist
MarHutHoe 1oJie TPOBOJAHUKOB C TOKOM U TIOCTOSAHHBIX MarHuToB. Cuna
Awmrnepa. Pamka ¢ TOKOM B OZJHOPOZJHOM MarHUTHOM I10J1€.

67.MarautHoe nosie ToKa. HAyKIMS MarHuTHOro mosisi. 3akoH buo-Casapa-
Jlartnaca. MarHuTHoOe 1oJie MpSIMOJIMHEMHOTO TIPOBOHUKA C TOKOM.

68.MarauTtHoe noJsie Toka. HAYKUMS MarHUTHOro nosigd. 3akoH buo-Casapa-
Jlarinaca. MarHuTHoe 110J1e B LJeHTpe Y Ha OCH KPYTrOBOI'O TOKa.

69.Cuna JlopeHua. /[IBv)kKeHUe 3apsyKeHHBIX YaCTUL] B MarHUTHOM TIOJie.
ApdekT Xosna.

70.MarHuTHbIM TIOTOK. $IBJIeHWEe 5/IEKTPOMarHUTHOM WHAYKUUM. 3aKOH
snekTpoMarauTHoM MHAYKUMK. O1C nHaykuuu. [IpaBuio JleHya.

71.3aKOH 3/IEKTPOMarHuTHOM HWHAYKUUM. fIBneHve camouHAykumu. I[C
caMOMHAyKIMK. WHAYKTUBHOCTb. WHAYKTMBHOCTBH [JJIMHHOTO COJIEHOWJA
(BbIBOJ, hOpMY/IbI).

72.51Bnenve caMOUHAYKUMU. WMHAYKTUBHOCTb. OHEPryvsi MarHWTHOI'O MOJIS.
Ob6beMHast TJIOTHOCTb YHEPTMM MarHUTHOT'O TI0JISI.

73.MarnutHoe TmoJie B BellectBe. MUKPO U MakpOTOKWA. MarHuTHas

TPOHULIAEMOCTb. viamMarHUTHBIN (MHAYKLMOHHBIN) 3¢ PexT.
dramarHeTUKu. [TapaMarHUATHBIN (OpHieHTaLMOHHBIN) 3¢ PexT.
[TapamMarHeTHKH.

74.®eppomarHeTuku. CrnuvHOBasi mpupofia (deppomarHetusma. [lomMeHbI.
OcHoBHag KpuBasg HamarHuuuBaHus. IleTsis rucrepe3uca u  ee
XapaKTepUCTUKH.

75.0cHOBbl Teopurd MakcBesuia [Ji 3/1eKTPOMarHuTHOro mnosis. Buxpesoe
snekTpuueckoe T1iojile. Tok cMmereHus. YpaBHeHus Makcseia A
5/IeKTPOMarHUTHOTI'O T10JIs1 B UHTErpajibHOU opme.

76.3nekTpuueckuii KosiebaTebHBIM KOHTYP. He3aryxaroijue W 3aTyXaroijue
Kosiebanusi (guddepeHianbHble YpaBHEHUSI U WX pellleHus, rpaduku).
IekpeMeHT 3aTyxaHusl, JOOPOTHOCTb.

77.BbIHYy)XX/IeHHble ~ 37IeKTpOMarHuTHble KoseOaHusi. [lepemeHHBI  TOK.
AKTUBHOe, UHAYKTMBHOE W €MKOCTHOe COIPOTUB/IEHHWS B  Lelu
repeMeHHOr0 TOKa, TIO/THOe COMpOTUB/eHWe (umrefaHc). Pe3oHaHC
HanpsKeHUH.

78.YpaBHenuss MakcBesia [Ji 3/IeKTPOMarHiTHOT'O T10Ji. D/IeKTPOMarHUTHbIe
BO/HbI. OCHOBHBIE CBOMCTBA 3/1EKTPOMAarHWTHBIX BOJIH. YpaBHEHHeE
TJIOCKOM 37IeKTPOMarHuTHOM BOJTHBI. Pa3oBas v rpynmnoBasi CKOPOCTH.
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79.YpaBHeHus1 MakcBesiia Jjisl 3/IeKTPOMarHATHOTO TI0/151. DJIeKTPOMarHuTHast
BO/IHA. JHEpPrus  37eKTPOMAarHWTHOM  BOJHBL.  [IIOTHOCTH — TOTOKA
3JIEKTPOMarHMTHOU BOJIHBIL. BekTop YMoBa - [ToHTHUHTa.

80.CBetoBasi  BonHa.  MHTepdepeHimsi  cBeta.  KorepeHTHOCTb U
MOHOXPOMAaTUYHOCTb CBETOBBIX BOJIH. OnTuyeckasi [AJMHA TMyTH. Y CJI0BUS
MakCUMyMOB ¥ MHHUMYMOB WHTepdepeHLMd. MeToasl  HabmoaeHus
vHTep(pepeHIIuM CBeTa OT HEKOrepeHTHbIX HCTOYHUKOB (Metof HOHra,
3epkasia @peHesisi, 3epkano Jlnoizaa, konbla HetoToHa). HTepdepeHLus B
TOHKUX TIJIeHKaXx.

81.dudpakuums ceeta. [Ipunuun [tolireHca-®peHensi. Metoj 30H PpeHersi.
HOudpakuyis OpeHensi Ha KPYT/I0M OTBEPCTUM U Ha HEMPO3pauHOM JUCKe.

82.dudpakims ceta. [Ipunuun [tolireHca-®peHensi. MeToj, 30H PpeHersi.
Oudpakuys @payHrodepa Ha OJ0U 1e/v U HAa JA(PPaKLMOHHOM pelleTkKe.
Paspelnatoiiiasi Croco6HOCTh JUGPAKIIMOHHOMN pelieTKH.

83.Tlonsipu3anss cBeTa (CBET €eCTECTBEHHbIM W TO/SIPU30BaHHbBIN). Buabl
niossipusaumu. [lonsipusanus cBeta Npu OTPaKeHUU OT [U3JIeKTPUKA. 3aKOH
bproctepa. [IBoiiHoe JjydenpesiomsieHue. [lossipy3aljioHHble TPU3MbI U
roJispouibl. 3aKoH Mavtroca.

84.TeryioBoe MU3MyueHHE W €ro XapaKTepHUCTHUKH. AOCOMIOTHO uepHOe TeJo.
3akoHbl Kupxropa u CredaHa-bonbiMaHa. PacripefieneHue 3Hepruu
W3/TyueHus B CrieKTpe abCOFOTHO YepHOTO Tejia. 3aKOH CMelljeHus1 BrHa.

85.3aKOHBI TerIOBOro u3JjyueHusi. PacripefjesieHre SHepPruyd WU3/aydyeHUs B
cnektpe  abcosmoTtHO  yepHoro  Tenma.  Popmyna  Penesi-[[xuHca.
YneTpaduoneroas karactpoda. KBanrosas runotesa u gopmyJa [lnaHka.

86.BHemiHuii  (oTO3((EeKT M ero 3akoHbl. YpaBHeHHEe OUHINTeMHa JJIsi
BHelllHero (otosddekra.

87.®DoToHbI. JHeprusi, Mmacca U UMnyabC GotoHa. dddekt KomnToHa u ero
371eMeHTapHasi TeOpUSl.

88.I'unote3a pe bpoinsa. dopmyna ge bpoinsg. DkKcrepyuMmeHTaabHOe
noATBepXKAeHue runore3bl Ae bpounnsa. Hekotopele cBoMCTBa BOMH [e
bporiss.

89.YpaBHenne IllpeauHrepa ayig CTalMOHApHBIX COCTOSIHWM. Yactviia B
OJTHOMEpPHOU «ITOTeHLIMaTbHOU siMe» C 6eCKOHEeUHO BBICOKMMH «CTEHKAMU».
KBanToBaHue sHepruu yactulibl. [IpuHmun coorserctBus bopa.

90.fpepHas (miaHeTapHasi) mofenb aromMa Pesepdopia M ee HelLOCTaTKHU.
[Toctynatel bopa. Ombit ®panka u [epiia. OnemeHTapHas OopoBCKas
TeOopUsi aToMa BOJ0pO/a U ee HeJOCTaTKU.

91.AToM BO/OpOZIa B KBaHTOBOM MexaHHWKe. [JlaBHOe, opOWTa/ibHOE W
MarHuTHOe KBaHTOBble uncsa. CriH 3jekTpoHa. CriMHOBOE KBaHTOBOE
YUCIIO0.

92.Ilornowenve. CrIOHTaHHOEe W BBIHYXKJAEHHOe wusiyyeHus. OnTuyeckue
KBaHTOBbIe T'eHepaTopkl (J1a3epsbl).

93.AtomMHOe sapo. CocTaB M XapakTepuCTHKa aTOMHOro szapa. HykioHsl,
MaccoBoe M 3apsfoBoe uucia. M3ortombl. M3oTomnsl Bomopoga. Pasmepsl
aTOMHBIX sJiep.
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94.AtomHoe sapo. CocTaB M XapaKTepyuCTHKa aTOMHOTO0 sifipa. [led ekt Mmacchsl 1
SHEprus CBSI3W HYKJIOHOB B sifipe. 3aBUCHMOCTD YZeJIbHOM SHEePrUU CBSI3U OT
MacCOBOTO YMC/a. OHepreThueckasi BbITOJAHOCTb peakLUd [JeleHusl |
CUHTe3a aTOMHBIX s/iep.

95.3aBMCHUMOCTb yZIe/IbHOM SHEepruyd CBSI3W OT MacCCOBOTO YHC/Ia aTOMHOTO
saapa. Peakuusi [eneHus aTOMHbIX sfep. LlermHas peakuusi [esieHUs.
fAnepHble peakTOpHI.

96.3aBMCMMOCTb yZIe/IbHOM SHEPruyd CBSI3W OT MacCOBOTO YMC/Ia aTOMHOTO
saapa. SlmepHble peakiyy. Peakiuu CHHTe3a aTOMHBIX sjep. [Ipobiema
yTIPaBJ/ISIeMbIX TEPMOSIZIEPHBIX PEaKLIUM.

97.Paji0aKTUBHOCTb. 3aKOH paJMO0aKTUBHOrO pacriaga. [IpaBuno cmeleHus.
[Tepuop nonypacnaza. HeWTpuHO. AKTUBHOCTb HYK/IH/IA.

98.0nemMeHTapHbIe YaCTULIBI.

99.3ddexT [loriepa n 0OHapyskeHHe «pa30eraHus» raaakTHK.

100. Bonbiiol B3phIB.

101. TepmosiiepHbIii cuHTe3. DHeprus CoJHLa.

byok B. TunoBble 3a/ilaHUA PeKOHCTPYKTUBHOT0 YPOBHA («yMeTb»)

B1. Temaruka pedeparoB

1. llpuMeHenve  auddepeHIIMANBHOTO  UCUMCAEHUST [T pelleHuUs
KWHEMaTUUeCKUX YPaBHEHUN [JBUKEHUSI.

2. JIpmwkeHHne HebecHbIX Te1 BO BeenernHo. OOIIMe 3aKOHOMEPHOCTH.

3. TeopeTuueckue OCHOBBI peaKTUBHOI'O PAKETHOTO JBUKEHUS.

4. KanunnsipHele siBjieHUs B mpupofie. VX 3HaueHWe B >KU3HU pacTeHUM U
JPYTUX )XKUBBIX OPraHU3MOB.

5. Posib  BaxxHocTtu B obecrieueHMr  KOMGOPTHBIX  YCJIOBUM
(YHKIIMOHUPOBAHUS JKUBBIX OPraHU3MOB U [IO/ITOBEUHOCTA TeXHUUECKUX
YCTPOMCTB.

6. CoBpeMeHHbIe TeriOBble ABurarenu. HaripaBieHUss MX M€PCIIEKTUBHOIO
pasBUTHUSL.

7. Onektponu3. TexHuuyeckve rpUMeHeHue 3/1IeKTPOoJIn3a.

8. BecrnipoBoziHbie criocoObl mepefaud dHeprun. CocTosiHUE TPOOTeMbl U
TepCreKTUBbI Pa3BUTUS.

9. AnbTepHaTUBHble MCTOYHWMKW SHEpPruu. llepcrieKTvBbl WX NPUMEHEeHUs B
[Harecrasne.

10. MarHuTHbl  crioco6  3armicd  uHMopMmanmu. I[IpewmyiriectBa |
HeJoCTaTKU. [lepcreKTUBHOCTD JanbHelilero NpuMeHeH!s U pa3BUTHSL.

11. MarnuTtHoe 110Jie 3eMJIu.

12. OnTryeckuii crioco6 3arvcu nHopMaiuy. TeopeTHueckrie OCHOBBI.

13. CoBpemMeHHbIe  CTmocOoObI W (doOpMaThl  ONMTHUYECKOM  3armucH
vH(opMaruu.

14. [IprimeHeHMe 1a3epoB B HaAyKe U TeXHUKe.
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15. Buemnnii wu  BHyTpeHHuUM  (otos3ddekr. [IpumeHeHne B
VH(OPMAaLMOHHOW TeXHUKE.

16. Bubl TIOMUHUCL[eHLUU. VX IpUMeHeHne B TeXHUKe.

17. ONeKTpoCTaTUYeCKHe SIBJIeHUsI U UX MIPYUMeHeHWe B MH()OPMaLMOHHOU
TeXHUKE.

18. OCHOBHbIE TUIBI S[EPHBIX peakKTOpOB UM UX IIPUMEHeHHe.
[IepcrieKTUBBI aTOMHOM SHEPreTUKHU.

19. CBeroguonbl.  TeopeThueckhe  OCHOBbI  (DYHKL[MOHWUDOBAHUS.
[TpumeHeHUe CBeTOAUOAOB B MH(GOPMALIMOHHON TEXHUKE.

20. Bupp! criekTpos. IIpvMeHeHUe CrieKTpa/ibHOTO aHav3a [J/I U3yUeHUust
yZaneHHbIX 0ObeKTOB.

21. Nudpakiiys cBeTa.

22. ATOMHBIN peakTop.

23. OieMeHTapHbIe yacTUllbl. COBpeMeHHOe COCTOsSIHUE MPOOJIeMBI.

24. ATOMHBIE 3/1IeKTPOCTaHLIUHU.

25. CocTosiHMe U MepCIeKTUBBI Pa3BUTHSI TEPMOSIJ€PHOW SHEPreTHUKHU.

26. bronoruyeckoe felicTBUe paJu0AKTUBHBIX U3TyUYEHUM.

27. Marnoe Bo3ayxoriaBaHue. TeopeTnueckrie 000CHOBAHMS M peajibHbIe
YCIIeXH.

28. boson Xukca. Llenb rovcka v uccieoBaHUs.

29. NocTrwkeHrst aCTPOHOMHYECKUX UCC/IeJOBaHUM B rocaeqHue 15 jieT.

30. CoJiHeuHas 3HepreTuka.

31. CoBpeMeHHas1 (pu3nrueckasi KapTMHa MyUpa. EAMHCTBO U pacXoyK/1eHUs.

32. Ok3or1aHeThl BO BeenenHou. [TocmeHre OTKPBITHSI.

B2. KoHTpO/IbHBbIE PA0OTHI

KoHTpo/bHas pabora Nel
1. Cpeny mepeuync/ieHHbIX HIKe (U3MYEeCKHMX BEeIWUYMH, Kakasi OJHa BeJIMYMHa
CcKassipHas?

1.Cuna. 2. CKopocmb. 3. [Ilymb. 4. I[lepemewjeHue.

2. Kakasi u3 npuBe/ieHHbIX HIKe (hOpMYJT COOTBETCTBYET OMpe/ie/IeHUI0 CKOPOCTU?
T As

3., =/2as - 4. Bce mpu u3 omeemos 1—
At

1. =v, +at. 2. v

3.
3. Kakag wu3 mnpuBeleHHbIX HWKe (OPMYyJ COOTBETCTBYET OIpee/ieHuI0
yCKOpeHus?
- 2 2
1. ¢ =2V, 2. ,=%". 3.,-Y_. 4. Hu 0dHa popmyna u3 omeemos A — B.
At 2s R

4.Y BepxHero KoHila TpyOKH, U3 KOTOPOU OTKauaH BO3/lyX, HaXO/SATCS JPOOUHKa,
npobka u nrtuube rnepo. Kakoe 13 3TUX TeJs TIPU OJAHOBPEMEHHOM CTapTe MepBbIM
JOCTUTHET HI)KHEro KOHILIa TPYOKu?

1. Ipobunka. 2. IIpobka. 3. [Tmuube nepo. 4. Bce mpu 00HO8pemeHHO.
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5. ABTOMOOWIb TpOTaeTcsi C MeCTa U JBIDKETCS C BO3pacTarolljedl CKOPOCThIO
NIpSIMOJIMHEWHO. Kakoe HarpaB/ieHre uMeeT BeKTOP YCKOPeHHs?

1. YckopeHue pagHo Hy/mo.

2. [Ipomue HanpasneHust O8UXMCEHUs1 A8BMOMOOUA.

3. YcKopeHue He umeem Hanpae/neHusl.

4. o HanpaeneHu 0BUNCEHUS ABMOMOOUSL.

6. Equnuiiei usmMepeHnusi, Kakol (pu3nuecKol BeJIMUMHBI SIBJ/ISIeTCS HbIOTOH?
1. Cunbl. 2. Maccbl. 3. Pabombl. 3. DHepauu.

7. Kakasi w3 TmipuBeJleHHbIX HIWKe (OpPMy/n BbIpa)kaeT 3akKOH BCEMHPHOTO
TATOTeHUA?

mm
1. F=ma. 2. F=uN. 3. F=G#. 4. Fx= -kx.

8. ITog geiicterem cuibl 10 H Teio gBmkeTcs ¢ yckopenuem 5 m/c’. Kakosa Macca
Tesa?
1. 2 ke. 2. 0,5 ke. 3. 50 k2. 4. Macca modxcem 6bimb M000LI.

9. Kakas 13 npurBe/leHHbIX HIKe (hOpMYJT BbIpakaeT 3aKoH ['yka?
mm
1. F=ma. 2. Fx=-kx. 3. F=uN. 4. F =Gﬁ .

10. ITepBbIi 3aKOH HbrOTOHA T/1aCUT:

1. F12:F21.

2. a=F/m.

3. eOuHuyell usmepeHust CU/bl 5168/151emcsl HbIOMOH.

4. meno coxpaHsiem COCMOsIHUe NOKOSl UAU PABHOMEPHO20 NPSIMO/AUHEIHO20
osudiceHusl, ecau delicmayiowjue Ha He20 CU/ibl KOMNeHcupyiom opye opyad.

11. B cocTosiHUU HEBeCOMOCTH:
1. Bec mena pageH Hyo.
2. Ha meso He Oelicmgylom HUKAKue CU/bl.
3. Cuna mszcecmu pasHa Hyo.
4. Macca mena pagHa Hymo.

12. Teno maccoii m TOAHATO Haj, TIOBEPXHOCTHIO 3eMsu Ha BbicOTy h. KakoBa
MOTeHLWa/IbHAas SHePrus Tesa?
1.mg. 2. Mgh. 3.Mh. 4.Gh.

13. Teno Mmaccor m IBUXXETCSI CO CKOPOCThIO 2. KakoB umIyibC Tena?
1My g M
2 2
14. Kak Ha3biBaeTcs (hr3rueckasi BeJiMuMHa, paBHasi MPOU3BeIeHUI0 MacChl TeJla Ha
BEKTOP ero MrHOBEHHOW CKOPOCTH?
1. Mmnyabc mena.
2. Umnynbc cunbl.

3. KuHemuueckas 3Hep2usi.

3. mv, 4. muvu,
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4. HomquuaﬂbHaﬂ SHep2usA.

15. Tenio Maccou 2 KT ABAKETCS CO CKOPOCThIO 3 M/c. KakoB UMITy/IbC Tesa?
Ke M Ke M Ke ‘M Ke ‘M
1.3 . 2.6 . 3.9 . 4. 18 ;
16. Kakoe oripeseneHre MOLLIHOCTU BepHO?
1.Yucno uacmuy 8 eduHuye obvemd.
2. Macca eeujecmea, cooepicawjasicsi 8 eOuHuye obsvema.
3. Bbicmpoma cosepweHusi pabomni.
4. [Tymb, npotiOeHHbIll meaoM 8 eOUHULY 8peMeHLU.

C b

17. Ouddy3us npoucxour. ..
1. TonbKo 8 2asax.
2. Tonbko 8 dHcuodkocmsix.
3. Tonbko 8 meepoblx meaax.
4. I'azax, #cudkocmsx u meepoblx meaax.

18. YacTuiibl, M3 KOTOPBIX COCTOUT BelLeCTBo, ...
1. HauuHatom 0gueambcsi, ecu meao bpocums 8gepx.
2. Bceada Haxo0smcs 8 nokoe.
3. I1pu noboli memnepamype 08UHNCYMCS HENPEPbIBHO U XAOMUUHO.
4. HauuHatom dsuzambcsi, ecau meao Hazpemb 0o 100 °C.

19. I1naBneHue BemjecTsa IMPOUCXOAUT IIOTOMY, UTO. ..
1. Yacmuybl ¢ n106bIMU CKOpOCMAMU NOKUOAom meepooe meso.
2. Yacmuybl ymeHbwaomes 8 pasmepax.
3. Paspywaemcs Kpucmaniuueckas pewemka.
4. YmeHbwaemcs nomeHyua/abHAsi 3Hepa2usl uacmuy meepoo2o med.

20. UcriapeHue »KUAKOCTH TIPOMCXOAUT MOTOMY, UTO...
1. Camble maccugHble uacmuybl NOKUOAmM HcUOKOCMb U nepexo0sim 8 2a3.
2. Camble b6bicmpble yacmuybl NOKUOAom H#uoKoCmb U hepexoosim 8 2a3.
3. Camble KpynHble uacmuybl NOKUOAOmM HUOKOCMb U Nepexoosim 8 2as.
4. Camble bbicmpble uacmuybl nepexoo0sim U3 2a3d 8 HCUOKOCMb.

21. KakoM 3aKOH ONMChIBaeT U30TepMUYECKHN MPOL[ecC?
1. PV=const. 2. P/T=const. 3. VI=const. 4. PT= const.

22. Kakoe makcuMmanbHOe 3HaueHue KII/I moxkeT umeer TerioBasi MalllMHa C
TeMIiepaTypou HarpeBa 527°C u TemniepaTypour X0J0AuIbHMKa 27°C?
1. 100%; 2. > 100%;  3.~63%; 4.~95%.

23. BHYTpPeHHIOK 3HepPrur0 CUCTeMbl MOKHO U3MEHUTh.
1. moabko nymem cogepuieHusi pabomnli;
2. Mo/ibKO nymem menjonepeoauu;
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3. nymem coeepuueHusi pabombl U menaonepeoayu;
4. cpedu omgemos 1-3 Hem NpasubHO20.

24. KakMu 3/1eKTpUUYeCKUMU 3apsiiaMu 00/1a/1at0T 3/1IeKTPOH U TTPOTOH?
1. DaeKmpoH — nonoicuUmMebHbIM, NPOMOH — OMpUYAme/1bHbIM.
2. D1eKmpoH — ompuyame/ibHbIM, NPOMOH — NO/A0XCUME/NbHbIM.
3. D/1eKMpOH U NPOMOH — NOAOHUME/IbHbIM.
4. DnekKmpoH — ompuyames/ibHbIM, NDOMOH He UMeem 3apsiod.

25. CKO/IBKO 37IeKTPOHOB B HEUTPAJTbHOM aTOMe BOZopoa?
1. 1. 2.2. 3.3. 4.0.

KoHTposbHas padora Ne2

1. YnopsijoueHHbIM [BM)KEHHMEM KaKMX UYaCTWIL] CO3/IaeTCsl 3/1eKTPUUYECKUH TOK B
MeTaJsljiax?

A. TlonoxcumenbHbIX UOHOB.

B. Ompuyame/bHbix UOHOS.

B. DnekmpoHos.

I'. TTonoscumenbHbix U OMpUYamMeabHbIX UOHO8 U 3/1eKMPOHO8.

2. Kakoit popmysioli BeipakaeTcst 3aKkoH OMa /1J1s1 ydacTKa Lenu?

U
A.IT=—. b A=IUt. B.P=UL [ Q=I"Re,
3. ITo kakou (hopmyJie BEIUKUC/ISETCS MOLHOCTD 3/IEKTPUYECKOT0 TOKa?
U !
A. A=TIUt b.p=ur. B. I=— F.R:/)E.

4. Jlng u3MepeHUs1 CWIbl TOKA B jlaMIle M HarlpsbKeHUs] Ha Hell B 3/IeKTPUYeCKYo
LleMb BKJ/IFOYAOT aMIIepMeTp U BOJIbTMeTD. Kakou U3 3TUX 3/1eKTPOU3MepUTeIbHBIX
NpUOOPOB /I0/KEeH OBbITh BK/TFOUEH TIapasijie/IbHO jlamrie?

A. Tonbko amnepmemp.

B. Toabko sonbmmemp.

B. Amnepmemp u osbmmemp.

I'. Hu amnepmemp, HU 8o/ibmmemp.

5. UeMy paBHa CTaHAapTHasi 4aCTOTa IlepeMeHHOro Toka B Poccun?
A. 25T b.75TL. B.100 I'y. I'. 50 I'w.

6. Ilo kKakoM W3 MpUBEJEHHbIX HIKe (OPMY/ BBIUMC/ISETCS 3HAUEHWE CHIIbI,
JIeMCTBYIOLel Ha MPOBOJHUK C TOKOM B MarHUTHOM T10Jie?
A.F =qE . b. F =BJAlsin«, B. F =9gBsin« | I'' F =ma.

7. KTO OTKpBUI SIB/IeHVE 3/1IeKTPOMarHATHOW UHAYKLU?
A. M. @apadeitl.
b. E. Makcsenn.
B. A. Bonbma.
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I. A. Aunep

8. BOKpyT MOKosI1[erocsi MOCTOSHHOI'O MarHvTa CylleCTByeT
A. Dnekmpuyeckoe nosie.
b. MazHumHoe nose.
B. IlocmosiHHble 3/1eKmpuyeckoe u MazHUmMHoe noJis.
I'. [lepemeHHOE 31€KMPOMASHUMHOE nosie.

9. Kak Ha3bIBaeTCs eJUHMLIA U3MepeHHs MarHUTHOTO MIOTOKAa?
A. Tecna. B.Taycc. B.T'eupu. I. Bebep.

10. Ko BriepBbie C MOMOILI0 MAarHUTHOTO TIOJISI OJTYYU/T 3JIEKTPUUECKHUN TOK
A. lIl.KynoH. B. A.Amnep. B. M.®apaoeii. I'. H.Tecaa.

11. Kakoe siB/ieHHe JIe)KUT B OCHOBE [IeICTBUSI FeHepaTOpOB?
A. HamazHuuugaHue.
B. Dnekmponus.
B. DaekmpomazHUmMHasi UHOyKyus.
I'. Pe30oHaHcC.

12. KakoBa CKOpOCTb CBeTa B BaKyyMme?
A. 300 000m/c.  B. 300 000km/u.  B. 300 000km/muH. I'. 300 000km/c.

13. IIpumepom uHTepdepeHLr CBeTa MOXKET C/TY>KUTh
A. PadyoicHas oKpacka MbLibHbIX ny3blpell.
B. TlosieneHue padyau.
B. ObpaszosaHue meHu.
I'. O6pa3zoeaHue noaymeHu.

14. CeToBasi BOJ/IHa, KAKOTO LIBeTa UMeeT MaKCMMaJIbHYO IJIMHY BOJIHBI?
A. KpacHozo. bB. Xeamozo. B. CuHezo. I'. Duosnemogoo.

15. CBeToBast BOJ/IHA, KaKOT'O L|BeTa UMeeT MaKCUMaJIbHYI0 4aCTOTy?
A. KpacHoeo. b. XKeamoeo.  B. CuHezo. I'. Puonemosoeo.

16. Kakou BUA 571€KTPOMAarHUTHOIO HW3/AyUYeHUsI M3 NpPeAJI0KeHHOro CIIUCKA
ob/1agaeT HanbOObIIE YaCTOTOM?

A. Buoduwmnbilli ceem.

b. Un¢gpakpacHoe usnyueHue.

B. PaouosoHoil.

I'. PenmeeHoBCKoe u3s/yueHue.

17. JIyu cBeTa TazaeT Ha 3epKajbHYI0 MMOBEPXHOCTb U OTPakaeTcs. YTOJI TajeHust
30°. KakoB yros oTpakeHusi?

A.150°. bB.120°. B.30° I.90°

23



18. Kakoii ontryeckuii TprubOp MOXKeT /laBaTh yBerueHHOe u300paxkeHue?
A. ITnockoe 3epkano.  b. Cobuparowjas AuH3a.
B. CmekisiHHasA naacmuHkKa. I'. Ilepuckon.

19. Kak Ha3bIBaeTcsl siB/ieHHe UCITyCKaHHWs 3/IEKTPOHOB BeleCTBOM MO/ /leliCTBUeM
3/1eKTPOMAarHUTHBIX U3/TyUYeHUN?
A. Dnekmponus. b. @omocunme3. B. ®omosggpexkm. . Dnekmpuzayusi.

20. Kak Ha3sbBaeTCsi MHWHMMa/lbHOE KOJIMYECTBO SHEPIruM, KOTOPOe MOXKeT
W3/1ydaTh cucTtema?
A. Keaum. B. [Icoynb. B, D1eKmpoH. I'. DnekmpoH gonbm.

21. KTo nipejious siiepHy0 MOZie/lb CTPOeHUs aToMa?
A.l. TomcoH. B. D. Pe3epgpopd. B. A. bekkepenb. I'. B. I'elizeHbepe.

22. VI3 aTOMHOTO sifipa B pe3yJibTaTe CaMOIPOU3BOJILHOTO MpeBpallieHUsi BbLIeTe/0
s/1po atoma Tesvs. Kakoi 3To BU/J, pa/[M0aKTHBHOIO pacriazia?

A. Anbcba-pacnao.

b. Bema-pacnao.

B. I'amma-pacnao.

I'. [IpomoHHbIil pacnao.

23. Kakoli BWJ paZiMOaKTUBHOTO W3/IydyeHUss Haubosiee oraceH TIPU BHEIIHEM
o0yueHUM yesioBeKa’?

A. bema-ussnyueHue.

b. Anbcpa-uznyuenue.

B. I'amma-u3snyueHue.

I'. Bce mpu 00UHaKo8o ondacHbl.

24. KTO U3 yueHbIX BIepBble OTKPbUI SIBJIeHHWe PaJu0aKTUBHOCTHU?
A. [I.TomcoH.  B. D.Pezepdpopo.  B. A.DtiHwmeliH. I'. A.bekkepesb.

25. Y Kakux U3 Mepeumrc/IeHHbIX HKe YaCTULl eCTb aHTUYaCTULIbI?
1) Ilpoton. 2) HeltpoH. 3) D/IEKTPOH.
A. Toabko 1. B. Toabko 2. B. Toabko 3. I.1;2u3.

B3. IIpakTHuyeckue 3ajanud (3agaun)

1. MarepuanbHas TOUkKa ABWXKeTCs B IUIOCKOCTU XOY M ypaBHeHHe ee [BWKeHUS uMeeT
BUJ: x=4t, y=12t. HaliTu BUJ| TpaeKTOpPUHU.

2. Marepua/ibHasi TOUKa JBWKETCs COT/IACHO ypaBHeHUsM x=4t+2 cm, y=t° cM. T[Tpoxogur
JIV ee TPAaeKTOPUs uepe3 TOUKHU X;= 8 cM U y;=16 cM? Hanumimre ypaBHeHHe TpaeKTOpUU
TOUKH.

3. AsromoGusb mporres myTe 10 KM 3a 6 MuHYT ¢ yckopenwem 0,1 m/c’. Uemy paBHbI
HauasibHasi ¥ KOHeuHasi CKOpOCTH aBTOMOOUJIS?

4. Koner MUHYTHOU cTpenku yacoB Ha Criacckoii OairHe Kpemist 3a S
1 munyty npowen nyte 0,4 m. OnpefenuTs AJMHY MHHYTHOMR
CTpeJIKM KpeMJ/IeBCKUX YacoB (puc. 1).
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.
24.

YacToTa BpaijeHuss BUHTa camosieta 1800 o6/MuHyTy. Kakoli myTb TPOJIETUT CaMOJIeT
JIBUTasiCb MPSIMOJIMHEHO W PaBHOMEPHO 3a BpeMsi, B TeUeHHWe KOTOPOr0 BUHT CZesaj
5-10* 060pOTOB IpU CKOPOCTU camoJieTa 270 Km/u.

ABTOMOOHTB uepe3 20 c OT Hauano ABMKeHHs nprobpeTaer ckopocth 1,8 km/u. Uepes
CKOJIbKO BpeMeHM OT Hayaslo [BMKEHHs ero CKOPOCThb CTaHeT paBHa 2 M/C? YCKOpeHuHe
MOCTOSIHHO.

Omnpenenute TyOMHY KO/IO/ALA, €C/d CBOOOAHO TaZalolIvii B Hee KaMeHb J0CTHUTaeT
MOBepXHOCTU BOAbl 3a 4 c. Kakyi CKOpOCTb uMeeT KaMeHb B MOMEHT yjapa o
MOBEPXHOCTb BOJIbI?

ABToMO6HIL Maccoi 5-10° kr Tporaercst ¢ Mecta ¢ yckopenrem 0,6 m/c’. Kakyro cumy
TSITU pa3BUBaeT ero JiBUraresib, eCiv K03 UileHT corpoTraeHus aswkenuto 0,04?
N3yyass nopo)kHOe MpOMCILIeCTBHEe, aBTOMHCIIEKTOpP YCTaHOBWJ/, YTO TOPMO3HOW MyTb
aBTOMOOM/IsL Ha acanbTUPOBaHHOM Aopore paBeH 60M. C Kakoil CKOPOCTBIO /IBUTAJICS
aBTOMOOMJIb, eC/Ti KO3 ULIMEeHT TPeHUsI CKOJIbXXeHHsI IKH 1o acdanbTy paBeH 0,5?

Ha ropusoHTanbHOW gopore aBTOMOOW/IL fenaeT MOBOPOT paguycom 16 M. KakoBa
HauboJ/IbIIIast BeJTMUMHA CKOPOCTH, KOTOPYIO MOXKET pPa3BHBAaTb aBTOMOOW/Ib, UTOOBI €ro
He 3aHecs10, eC/IM KO3 ULIMeHT TPeHHs1 CKOJIbKeHust KoJiec o fopory 0,4?

Manbuuk Maccoit 50 Kr, CKaTMBIIMCh Ha CaHKax C FOPKH, Mpoexas Mo TOpU30HTaIbHON
Jopore 1o octaHoBKU MyTh 20 M 3a 10 c. Haiitu k03¢ uLieHT TpeHust U CUTy TPeHusl.

C Kako¥ CKOpOCThIO JiBUTA/Cs moe3z maccou 1500 T eciu moj AeMcTBHEM TOPMO3siiiieit
cuibl 150 kH OH mporien ¢ MOMeHTa Havyasio TOPMOXKEeHUS 10 OCTaHOBKM IyTh 500 mM?
Manburk mMaccoit 50 Kr KauaeTcsl Ha Kaue/ax ¢ AauHou rmogseca 4 M. C Kakoi cuioi oH
JlaBUT Ha CHJIeHbe TIPU MPOXOXKEeHWH CPeHero TMoJI0JKeHUsI U CO CKOPOCThIO 6 M/C?
T'opu3oHTanbHas raatdopMa coBepiiiaeT KoseOaHWs B TOPU30HTAIBHON TUIOCKOCTH C
amrmtygout A u nepuogoM T. Ha ee kpato siexxur Teno. [Ip¥ KakoM HavMeHbllIeM
Ko3(dduieHTe TpeHust k Tesl0 HaUMHAEeT CKO/b3UT T10 TuiaTdopme?

I"apmoHnueckue Kosie0aHus BeJINYUHBI S OMUCHIBAKOTCS ypaBHeHHEM

4
S =0-02COS[GM +§ » M. Ornpefieure aMIUVIATyAly KosjebaHWM, IMKINYECKYIO

YacToTy, YacTOTy KojebaHMiA, Tiepro/, KosiebaHuii.

[MoryiaBok Ha BonHax 3a 20 c coepmmi 30 KonebGaHuii, a Ha paccrosHun 20 M
Habsromaresb HacuuTan 10 rpebHeld. UeMy paBHa CKOPOCTb BOJTHBI?

JKene3HOJOpOXKHBIM BaroH Maccod 60 T [ABWXKYLIUMHCA CO CKOpPOCThIO 8 M/C,
CTa/IKUBaeTCsl C HemoJBKXKHbIM BaroHoMm maccoit 80 T u cuerisiercsi ¢ HUM. C Kakow
CKOPOCTBIO IBMXKYTCSI BarOHbI MOC/Ie CLeTIIeHUs ?

[Toe3n maccoit 2000 T, ABUTasCh MPSIMOJIMHENHO, YBEIMUWI CKOPOCTh OT 36 KM/4 Jj0 72
KM/4. HailTu u3mMeHeHus1 UMITy/IbCa.

OnekTpoBo3 Maccoi 200 T ABMXKYILENCS M0 MHEePLIMU CO CKOPOCThI0 1 M/C Mojbe3KaeT 1
CIIEIISIETCS] C HElOABWKHBIMM BaroHaMU TIPO/I0/DKast IBWKeHne ¢ HUMU. KakoBa o0iijas
Macca BaroHOB, eCJ/Ti CKOPOCTb cienku OyzeT 0,2 m/c.

[TogbeMHbIN KpaH B TeueHHe 2 MUH MOAHUMAET CTalbHYIO0 IUIUTY CO CKOpocThio 0,5 m/c.
HnvHa mmtel 4M nmpuHa 50 cm BeicoTa 40 cm. Kakyto mosie3Hyro paboTy coBepiiiaeT
kpaH. [LnoTHOCTS cTamu 7,8-10° kr/m®,

[y pacTsbkeHUs1 TIPY>KUHBI Ha 4 MM Hazio coBepuuT paboty 0,02 Ix. Kakywo paboty
HaZI0 COBEpIINTD, YTOOBI PACTSHYTh 3Ty MPY>KUHY Ha 4 CM.

CamMosieT JO/DKEeH WMEThb il B37eTa CKOpocTh 25 m/c. [lnmHa mipobera 1o Tiojioce
aspozgpoma cocrasysieT 100 M. Kakyro MOLHOCTb [OJ/DKHBI pa3BUBaTh JBUrare/id MpU
B3/1eTe, eciu Macca camosieta 1000 kr u ko3 duieHT asrkenuto 0,027

Omnpegenure 4nc/a0 aTOMOB 1 KT BOZIOPOJAa U MacCy OHOI0 aToMa BOZ0OpPO/a.

Ha u3genue, nmeroiiee Gopmy Kpyrjoi MiacTUHKK JUaMeTpoM 2 CM, HaHeceH C/Iou
Me/JY TOMIIUHOW 2 MKM. HaliTh uMc/i0 aTOMOB Me/ly, COAEePIKallUXCsl B 3TOM MOKPBITUMU.
[TnotHocTh Megu 8,9-10° kr/m®, Monsipaas macca Meau 0,064Kr/MoJIb.
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35.
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37.
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39.

40.

41.

42.

43.

44.

Ha wu3szenve, moBepxXHOCTh KOTOpOro 20 cM?, HaHeCeH CJioi cepebpa TOMIMHON 1 MKM.
CKOJIbKO aTOMOB cepebpa COJIepKUTCS B TIOKPBITUN?

Haiitu uKc/io MOJIeKy/ a30Ta B OZIHOM KybudyeckoMm Metpe mpu Aasaenud 1,01-10° Ia,
eCc/Iv CpeJiHsAsl KBaJpaThUuHas CKOpOCTb MosiekyJ1 500 m/c.

Yemy paBeH 00bem 50 moseii pTyTi? MosnsipHast Macca pTyTH 0,201 Kr/MoJib, TJIOTHOCTh
pryTu 13,6:10° kr/m>.

3a cyTkM 13 cTakaHa ucrapuiochk 10 r Boabl. CKOIBKO MOJIEKYJ B CpeZiHEM BbUIETAsO C
MOBEPXHOCTH BO/bI 3a 1 ¢? MoJisipHas macca Bozbl 0,018 Kr/mMoJib.

Omnpefennre CpefHIOI0 KBaJpaTUYHYIO CKOPOCTb MOJIEKY/ ras3a, IJIOTHOCTb KOTOPOIO
npu gasiednu 50 kIla cocrasnser 4,1-107 Kr/m®.

Ornpeie/iiTh [jaBjieHWe BOJbl HAa CTEHKY LWIMHJPUYECKOTO COCyJa C JuaMeTpoM
ocHoBaHusi 20 cM Ha pacctosiHUM 5 ¢M OT gHa. O6wvem Bogwl cocyze 10 1, MIOTHOCTH
Bozbl 10° Kr/M>,

K Manomy mopiiHio rujipaBiMueckoro rnpecca npuioxkeHa cuna 150 H, mog peiictBueM
KOTOPOWU 3a O/IMH MPOX0/] OH OTITycKaeTcst Ha 30 CM, BC/IeJCTBHE Uero OOJIbINOi TIOpIIeHb
nogHUMaeTcss Ha 6 oM. Kakas cwia [aByieHusi TiepefiaeTcsi TIpU 3TOM Ha OoJIbIION
TOpLLEeHb?

KakoBa /10/pkHa ObITh BBICOTA LIWJIHMHPUYECKOTO cocyza paauycoM 10 cM, urobbl cuma
JaB/ieHWs BOJbI Ha [JHO cocyza Obula paBHa Cuje [aBjieHWs BOJbI Ha OOKOBYIO
TOBEPXHOCTH?

Ha kakoii rnyOvHe B mpecHOW Boje [aBjieHne B 4 pasa Oosblile HOPMaJbHOTO
armocdepHoro gaenenus? ITnotHocts Boasl 10° kr/m®. HopmanbHoe aTMochepHOoe
nasienue 10°TTa.

[Tapuk caenaHHbIN U3 MaTepuasna, MJIOTHOCTh KOTOPOTO B [iBa pa3a MeHbllle MJI0THOCTH
BO/IbI, TIA/Ia€T B BOJY C BLICOTHI 2 M. Ha Kakyto T/iyOuHy OH Torpy3uTcs B Boay? Cunamu
COTIPOTHBJ/IEHUS MPeHeOpeYb.

B yunuHapuueckuii CoCys, MeH3ypKM Ha/MThl BOJAa W KEpPOCHUH, MPUUEeM MacChl UX
oguHakoBel. OOImjasi BbICOTa CTONOA >KUAKOCTeM 24 cMm. Haiitu pmapneHue crosiba
XKUZIKOCTeH Ha iHo cocyza. IlnotHocTs Bogsl 10° kr/m®, kepocuna 0,8:10° kr/m>.
BosaymuHeiii map o6semom 600 mM® HaxoauTcs B paBHOBecuu. Kakyro maccy Gasiacra
HajZio BLIOPOCUTL 3a OOPT, UTOOLI OH Hauaa MOAHMMAThCA C ycKopeHuem 0,2 m/c*?
[110THOCTE BO3/yXa MPUHATEL paBHOM 1,3 Kr/M>,

HackosibKo MI0THOCTE HEKOTOPOTO Tesia OoJIblile TUIOTHOCTH BO/IbI, €C/TU 3TO TeJI0 B BOJie
BECHUT B 8 pa3 MeHbllle, ueM B Bo3zyxe. [InoTHoCTb Bozbl 10° Kr/m®,

KakoBa BHyTpeHHss 3Heprust 10 MoJib 0HOaTOMHOTO rasa Inpu temrieparype 27°C.
Aspoctat o6vemMom 500 M® HamosiHeH TesiieM moj jgasiedvem 10° IMa. B pesysibraTe
COJIHEYHOI'0 HarpeBa Temrieparypa rasa B a’spocraTte nofgHsuiack ot 10°C mo 25°C. Ha
CKOJTbKO YBeJIMUW/IaCh BHYTPEHHSIS1 SHeprus rasa’?

KakoBa BHYTpeHHsisi SHEprusi rejivs, 3arojIHAMIIEro aspocrar obwemMom 60M° mpu
nasaenun 100 kI1a.

B opHOM d4acTM TerniOM30/MPOBaHHOIO COCYJia, OT/e/JIeHHOW HeNpOoHULaeMou
MeperopoJiKor, HaxoAUTCs ¥V, MoJier WeanbHOr0 OJHOATOMHOIO ra3a py TeMriepaType
T',, a B Apyroii ero yacti - vV, MoJsieit 3Toro rasa ripu temneparype T, . Kakoii Oyzet
Temreparypa ra3a I, ecyid eperopojKy yopaTb?

I'a3, 3aHuMarommii 06bem 20 1 MPU HOPMAJTBHBIX YCIOBHUSX, ObLT M300apHO HarpeT Zio
80°C. OmnpeziesuTh paboTy pacIIMpeHus rasa.

[Ba 111apyKa pacrno/io’KeHHble Ha paccTosiHiK 10 cM Apyr OT [pyra, UMeT OJMHAKOBBIE
oTpullaTeNbHble 3apsiibl W B3auMogeWcTByroT cwioki 0,23 MH. Halitu uucio
M30BITOYHBIX IEKTPOHOB Ha Ka)K/[OM ITIapHKe.

HaliTi 3HaueHre Ka)KJ0ro U3 IByX OJMHAKOBbIX 3aps/I0B, €C/IM B Macjie Ha PaCCTOSTHUM 6
CM JIpYT OT Aipyra OHU B3aumozeuctByrot cunou 0,4 MH.
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61.

. [IBa 1mapuka, pacrno/ioXKeHHbIX Ha paccTossHUM 20 CM ApYyT OT [Ipyra, MMeIT OJUHAKOBbIe
M0 MOJYJIF0 3apsiibl U B3aUMOJENCTBYIOT B Bo3fyxe cuiaod 0,3 mMH. Haiith uumcrio
HeCKOMITeHCUPOBAHHBIX 3/IEKTPOHOB Ha KaXKIOM LlIapuKe.

[lBa MeTanmuyeckux Liapvka uMmeroT mMaccy 10 r kaxzabii. Kakoe uuc/io 371eKTPOHOB
Ha/I0 YJa/UTh C KaXKJOro IIapvKa, YTOObI CH/Ia WX KYJIOHOBCKOTO OTTa/JIKMBAaHUS CTajia
paBHa Cu/ie UX rPaBUTALMOHHOIO TATOTEHUS APYT K Apyry?

Ornpefie/iuTh TOTEHL[MaA TOYKWA TIO/s, HAXOAsllelcss Ha paccTossHuu 9 cM  OT
TOBEPXHOCTH 3apsDKeHHOro Iapa pajguycoM 1 cMm, eciu TOBepPXHOCTHasl IIOTHOCThb
3aps0B Ha mape 10" Kn/cm?®. Cpezia — Bo3ayX.

Mexpay [ByMs TOPHU30HTQ/JbHBIMUA IUIOCKOCTSIMH 3apsDKeHHbIMA pPaBHOMEpDHO U
pacro/io)KeHHbIMU Ha PacCTOSSHUM 5 MM Jpyr OT Jpyra HaxoJWTCSd B paBHOBECUU
Karelbka Macia Maccod 20 Hr. HaliTh urcio M30bITOUHBIX 3/IEKTPOHOB Ha STOU
Kanesibke. Cpezia Bo3ayX. Pa3HOCTb MOTEHL[MA/IOB MeX/1y TJI0CKOCTAMU 2 KB.

EMKOCTb IJIOCKOTO BO3ZYIIHOTO KoHAeHcaTopa 10 @, paccTosiHie MeXy TIaCTHHAMU
4 mm. Ha nomelreHHbIH MeXXy TIaCTUHaMK KOHzleHcaTopa 3apsaz 4,9-107° K gelicteyer
cuna 9,8:10° H. IInowaaer maacTUHBl KoHzeHcatopa 100 cm®. Ompepenuts: 1)
HarpsDKeHHOCTh TI0JIS1 M Pa3HOCTb TOTEHLIMA/JIOB MeXAY I/IaCTUHaMU; 2) TIJIOTHOCTh
SHEepPryy Y SHepruto MoJisl KOHZJeHcaTopa.

Pe3uctropel conporusieHusmMu  100M, 200M, 400M coefvHeHbI Iapajule/ibHO U
TIOJK/TFOUeHbl K MCTOUHHWKY TOKa ¢ HarpspbkeHuem 120B. Haiitu obiijee compoTvBieHre
ydJacTKa L|ely U CUTY TOKa.

Ornpeie/iiTh KOIMYECTBO TeIUIOThI, KOTOpOe BbifesisieTcss 3a 20MUH B TPOBOJHHUKE C
TOKOM, eClIU ero compoTuBreHWe paBHO 400M, U uepe3 ero ceueHue eXeCeKyHIHO
MPOXOAUTE 3apsif 4Kt

Haiity 351eKTpoXuMrUuYecKuii S5KBUBa/IeHT BOAOPO/aA.

[ns TOKpBITUS LMHKOM MeTa/yInyeCcKuX W3feMuil B 37eKTPOJIUTHYECKYH) BaHHY
roMelleH LUHKOBbIN 3yekTpog maccou 0,01kr. Kakol 3apsiy Ao/DKeH TpPOWMTH uepe3
BaHHY, YTOObI /IEKTPOJ, TIOJTHOCTBIO M3PACX0Z0BAICs. DJIEKTPOXUMHUUECKH SKBUBAJIEHT
1MHKa paBeH 3,4-107kr/K.

IIpy 31€KTPOUTUYECKOM TIOTyYeHUH aTOMUHUS UCIOJB3YHOTCA BaHHBI, paboTarolmye
noj, HampsbkeHneM 5B mpu cune Toka 40kA. CKombko TpeOyeTcss BpeMeHH ist
rostyyeHus 1T aJfOMUHUSA M KAKOB P 3TOM Pacx0/i SHePrUun?

3a Kakoe BpeMsi TpU 3/eKTpoaM3e BOJHOrO pactBopa xJiopHod Meaud (CuCly)
(A=64-10°kr/moin) (k=332,8:10°kr/Ki) Ha KaTofie BhIAeIUTCA Macca Meau 4,74r, eciu
TOK 2A.

Hns nonyuenusi 1 Kr aytoMUHUS B cpefiHeM pacxogyetcss 64,8 MK 3/1eKTpo3Hepruu.
Kakoe ko/smuecTBO amtOMUHMS Oy/eT ToayyeHO 3a 6 CyTOK TpU 3HAUeHWH TOKa B
rasibBaHnueckou BaHHe 40 000 A ripu pabouem HarpsbkeHnn 4,2 B?

CKOJIBKO 3JIEKTPOHOB BbLJIETaeT C MOBEPXHOCTU KaToJa 3a MUHYTY, €C/M aHOAHbIA TOK
paBeH 8 MA?

Cusia TOKa B TOPU30HTA/ILHO PAaCIIO/IO}KeHHOM MPOBOAHMKE AauHOM 20cM M Maccou 4r
paBHa 10A. HaliTu MHAYKLUIO MarHUTHOTO TMOJsi, B KOTOPOE HY)KHO TOMECTUThb
TIPOBO/THUK, UTOOBI CHJIa TSDKECTH YPAaBHOBECH/IAaCh CUION AMriepa.

Ha mnpoBognuk pmuvHoit 50cM  Haxofsieiics B OJHOPOJHOM MarHUTHOM [iojie C
MarHutHOM wuHAyKuuer 0,1Tn peiictByer cuna 0,05H. Bbrumciuts yroa mexay
HarpaB/ieHWeM CUJIbI TOKa U BEKTOPOM MarHUTHOW MHAYKLIWW, eC/Id CU/la TOKa paBHa 2A.
B HampaBsieHuM neprieHUKYJISIPHOM JIMHUSM WHIYKLWH, B€TaeT B MarHUTHOe I1oJie
3/IEKTPOH CO cKopocTbio 10Mwm/c. HallTu MHAYKLUIO MOJSl, eC/id 37eKTPOH Omnucaa B
ToJie OKPY>KHOCTb paZiuycoM 1cm.

Pamka ¢ muiomapio 400cM® moMelrieHa B OZJHOPOJHOe MarHWTHOE ToJie C MHAYKI[Hei
0,1Tn Tak, UToO HOpMa/ib K paMKe IeprieHAUKYy/sipHa JIMHUAM UHAYKUUK. [Ipu Kako cue
TOKA Ha paMKy OyJeT JielicTBOBaTh Bpaljaromyii MomeHT 20MH M.
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[Tpoton B MarHuTHOM nojie uHAykiuent 0,01Tn omucan okpykHOCTh paauycom 10cm.
HaiiTu cKopoCTh TIPDOTOHA. 3apsif 3/MeKTpoHa e =16 10°"Ksa u ero Macca
m =1,67 10 * ke .

KoHnzieHcaTop BK/IHOYEH B Liellb epeMEHHOr0 TOKAa MPOMBILIIEHHOM 4acToTel (501'1).
Hampsbkenve B cetu 220B, makcumanbHas cuna Toka B Lenu 4A. HallTh eMKOCTb
KOH/leHcaTopa.

B nenu nepemMeHHOro TOKa CTaHZAPTHOW YaCTOTHI CHjla TOKA M3MEHseTCs CO BPeMeHeM
M0 3aKOHy [ =2sin awt. Kakoe KOJMYeCTBO TeIUIOThl BBIJEIUTCA B 3TOM L[N 3a OJWH
Nepuo/l, ecid OHa W3rOTOBJeHAa W3 MeJHOM TMPOBOJIOKM [JIMHHOM 1M C IUIOLaZibro
TIOTIepeuHoro ceueHus 1mMm*? ¥YenbHoe conpoTusienue meay 1,7-10°0m-m.
TpaHcopmarop cojepxaiieid B mepBuUuHOM 00MOTKe 840 BHWTKOB TIOBeITaeT
HaripsbkeHue ¢ 220B go 660B. KakoB ko3¢ duiiveHT TpaHchopmaiiu. CKOTbKO BUTKOB
COZiep’KaTbCsl BO BTOPUYHOW 0OMOTKe.

Kary1ika rnppeMHOro KOHTypa pajyonpreMHUKa UMeeT UHAYKTUBHOCTh 1MKI'H. KakoBa
eMKOCTb KOH/IEHCAaTopa, eC/ii WJeT TIPHeM CTaHIUM, paboTaroujeil Ha [JJjiMHe BOJIHBI
1000Mm.

Bo CKOMBKO pa3 M3MEHUTbCS YacTOTa COOCTBEHHBIX KojieOaHuil B KojaeOaTesTbHOM
KOHTYype, eC/IM eMKOCTb KOHZIeHCaTopa yBeJIUMUUTh B 25 pa3, a UHAYKTUBHOCTb KaTyILKH
YMeHBIIUTL B 16 pas.

BosiHa pacripocTpaHsieTcss B yripyroui cpesie co ckopoctbto 200m/c. OrmpezenuTb
HavMeHbIIlee DPACcCTOSIHME MeXKAy TOYKaM{ Cpe/ibl, COBEepIIAIOLIMMHU KojeOaHusl B
TIPOTUBOTIONIOXHBIX (ha3zax, ecyid yacToTa Konebanus papHa 500w,

Jlyu cBeTa BBIXOJUT U3 AU3/eKTpYKa BakyyM. IIpenenbHblil yron paBeH 42°. Onpesienuthb
CKOPOCTb CBeTa B IU3/IeKTPUKe.

KakoBa makcuMarnbHasi CKOpOCTb (DOTO3/IEKTPOHOB, eC/M (POTOTOK IpeKpaliaeTcsi Mpu
3anupatoiem HarpsbkeHuu 0,8B.

Onpezsenuts 3HEPrur0 (HOTOHOB, COOTBETCTBYIOIUX Haubosiee yuHHBIM (760HM) U
Haunbosiee KOpoTKUM (380HM) BO/THAM BUAMMOM YaCTH CIIeKTpa.

KakoB nmrysibc hoTOHa, SHeprust KOTOporo paBHa 33B?

IMoj KakuM HarpsbkeHHeM paboTaeT peHTreHOBCKasi TPyOKa, ec/id camble <«KeCTKHe»
JIyud B PEHTT€HOBCKOM CITEKTpe 3TOM TpyOKu umerot yactoty 10T,

Bo3nukaer mu $oto3ddekT B LMHKe TOJ AelCTBUEM H3My4YeHUs, MMEIOLEero [IUHY
BosiHbI 0,45MKM? PaboTa BbIX0/ja 37IEKTPOHOB U3 IUHKa 4,23B.

Kakoe 3amuparoiliee HarpsbkeHHe HaZlo T10/laTh, 4YTOOBI 3/IeKTPOHBI BbIPBAHHBIE
yJIbTPa(UONIETOBLIM CBeTOM C JAauHOM BosiHbI 100HM U3 Bo/b(paMOBOro KaTofia He
MOTJIM CO3/IaTh TOK B Lienu. Ecii pabora Beixofa paBHa 7,2-:10™° k.

UeMy paBHa [JjIMHa BOJIHBI KBaHTa C SHepruel, paBHOM Cpe/iHel KMHEeTUUeCKON SHepruv
atoMa reus rnpu Temmnepatype 100°C? ITocrosiHHas bombimana k=1,38-10%Hx/K.
WcTounuk cBeta MomHOCThi0 100BT mcryckaer 5:10% ¢oroHoB 3a 1c. Haiitu aymmHy
BOJIHBI U3/Ty4YeHUs!.

OMNeKTPOH pasOrHald M3 COCTOSIHUS TIOKOSI B 3/IeKTPUYECKOM IT0Jie TPU HalpsDKeHWUU
100B. YeMy paBHa /i/TiHa BO/IHBI Zie Bpoiisis 3TOro 3/1eKTpoHa?

14
. BbruncinTsb fleekT Macchl M SHePruu CBsi3u sigpa , IV .

B4. IlpakTnueckue 3ajanus (/IabopaTopHbie padoThi)

OmnpeeneHre yCKOpeHUs Tejla IPY PAaBHOYCKOPEHHOM JBVKEHUH.
3yueHrie ABW)KeHHs Tesia, OpOIIeHHOTO TOPHU30HTA/IBHO.
M3roroBieHre MasiTHUKA U OTpe/ie/ieHNe ero Tepuozia KojaebaHui.
WccienoBanve B/WSHUS TIIOMIAAA TPYIUXCSA TTOBEPXHOCTEH Ha
CUJTy TPEHHUSI.

P
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3yueHre yCTPOWCTBA U IeHCTBUS TTOIBUKHOTO O/T0Ka.

WccnenoBanue n306apHOTo mpotiecca.

7. Onpenenenvie  Ko3(p¢ulMeHTa TMOBEPXHOCTHOTO  HaTsDKEHUs
JKUAJIKOCTH.

8. HNccnenoBanue 3/1eKTPUUECKOTO MOJIS1 KOHZeHcaTopa.

9. PacmmpeHnue npezena u3MepeHU BOJIbTMETpaA.

10.PaciivpeHue nipejiesia ©3MepeHur amrepMeTpa.

11.U3mepenuvie 3/1C BHyTpeHHEro CONPOTUB/IEHUS] UCTOUHUKA TOKa.

12.ViccnemoBaHrie 3aBUCMMOCTH MOII[HOCTH, TOTpeOsisieMoit aMIioi
HaKa/MBaHWs, OT HAlpPsSDKEHUS Ha ee 3aKUMax.

13.UccnenoBanue 5/1eKTPUUECKUX CBOKMCTB MOJTYTIPOBOJAHUKOB.

14.3yueHue siBJieHUS 3/IEKTPOMarHUTHOU UHAYKLIAU.

15.¥Y cTpoticTBo 1 paboTa TpaHchopMaropa.

16.C6opKka 1 HacTpoiKa IMPOCTeHIIIero pagrorprueMHUKa.

17.0npefeneHue rokasareJisi [ipejioM/IeHYs BelleCTBa.

18.Habmopaenvie natepdepeHiuu, Judpakijuu U MoJispru3aliiy CBeTa.

19.0mnpefeneHyve JIMHBI CBETOBOM BOJTHBI.

20.UccnenoBanue siBieHust hotodddexTa.

o

biok C. Tunossble 3a/jaHisl NPAKTUKOOPUEHTUPOBAHHOI'0 YPOBHS /1A
AVArHOCTHUPOBaHMA C(DOPMHUPOBAHHOCTH KOMIEeTEeHLNH («B/1afieTh»)

Cl1. HEQE‘-IEHI) AUCKYCCHOHHBIX TE€M JJifl IDOBEAEHUA KPYIJIOT0 CTOJId

3aKOHbBI JBUKEHMUSI.
Kpucranivueckve u aMopgHbIe TeJia.
Cwusibl B TIpUPO/IE U JBUKEHHE TeJl.

DeKTpUUeCKUl TOK B pa3/IMUHbIX CpefiaX.

[TepeMeHHBIH 37eKTpUUeCKUi TOK. [IpMeHeHYs B OBITY U TEXHHUKE.
AJlbTepHaTUBHbIE UCTOUHUKU SHEPTHUU.

MarHuTHbIe CBOMCTBA BelljeCTBa.

[TpumeHeHMe 1a3epOB B HAYKe U TEXHUKE.

DneKTpoMarHvuTHas pypo/ia CBeTa.

Lo Ne Uk WNE

10.3akoHBl OTpakeHuUssT U TIipejioMjeHUst cBera. [losiHoe BHyTpeHHee
otpakenue. [IpenenbHeii yron. CBeTOBO/,.

11.TexHuueckue yCTPOMCTBA, OCHOBaHHbIE Ha UCIIOb30BaHUHU (DOTO3(PdeKTa.
Turnsl poTO3/71EMEHTOB.

12.23nemMeHThI PU3MKU aTOMHOTO si/Ipa.

13.DnemeHTapHble yacTuibl. COBpeMeHHOe COCTOsIHUE MPO0JieMBbl.

14.buosiornyeckoe AieMCTBUE PaIMOAKTUBHBIX U3/TyYeHUH.

15.41epHas sHepreTuka.

16.CosnHeuHas cuctema. [Ipoucxoxxgenre COTHEYHOU CUCTEMBI.
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baok JI. TunoBble 3aiaHusA /IS HCII0/Ib30BAHHUS B PaMKax MPOMeXXyTOUHO!
aTTecrauuu

[11. IlepeyeHb 3K3aMeHALMOHHbIX BOMPOCOB

1. ®u3uMka Kak HayKa U OCHOBa eCTeCTBO3HaHUA. Pu3nueckre BeJIMUUHbI U UX
u3MepeHue. CBsi3u MexXly (PU3UUeCKUMU BeJTMUUHAMM.

2. HayuHble MeTO/bI ITI03HAHKS OKPY’KAIOLlero MUpa U UX OT/IMYMe OT JAPYrUx
MeTOZ0B T103HaHus. Pojib 3KCliepyUMeHTa M TeOpyUd B TIpoLiecce MO3HaHUSA
TIPUPOJIBI.

3. Hayunsble runote3bl. @usnueckre 3aKOHbl. Pusnyeckue Teopuud. ['paHulibl
TIPUMEHUMOCTU (PU3NUYECKHUX 3aKOHOB U Teopuil. OCHOBHbIEe 3/IeMEHTbI
(bur3uueckoil KapTUHbI MUpa.

4. dusnyeckre 0CHOBbI MeXaHUKU.

5. Mexanuueckoe jBwkeHue. Tpaekropus ABwkeHusl. [IpoiieHHbIA MyTb.
ITepemerrieHue.

6. CpejHsis U MIHOBeHHas CKOpPOCTM [BWkeHUs. HampasreHue v Monyib
CKOPOCTH. @opMyJsibl YTU U CKOPOCTH IIpU  PaBHOMEPHOM U

PaBHOYCKOPEHHOM [IBW)KEHUSIX.

7. YckopeHue pABwkeHus. TaHreHiuasibHOe W HOpPMajibHOe YyCKOpeHus. Mx
HaripaB/ieHusi U (opmyJibl. POpMyJIbI MyTH U CKOPOCTU NIPU PaBHOMEPHOM U
PaBHOYCKOPEHHOM [IBW>KEHUSIX.

8. IloctynaTtenbHOe W BpaujaTenbHOE [BWXEHHWE TBEpAOro Tesa. YTIJIOBas
CKOpOCTb. YT/I0BOe yckopeHHe. CBsi3b JIMHEMHOM CKOPOCTU C YIJIOBOU U
TaHIeHL[Ma/IbHOTO YCKOPEeHUs C YI/IOBBIM.

9. IlepBbii 3akoH HprOTOHA; wWHepuManbHasg cuctema otTcyera. Cuia
B3auUMO/JelcTBUsl Tesl. Macca Tena. Bropou 3akoH HeroToHa. KMmyisibc
Tesa. BelpakeHre BTOpPOro 3akoHa HbrOTOHa uepe3 U3MeHeHUe HMITYJIbCa

Tea.

10.Btopori 3akoH HplOTOHa [/ MaTepUasbHOM TOUKH, [BWKYLIEMCS TI0
OKDY>KHOCTH.

11.Tpetnin 3akoH HprOTOHA. 3akKOH COXpaHeHMsI MMITyJibCa. PeakTuBHOe
JIBIDKEHMe.

12.MoMeHT CuIbl OTHOCUTeNBbHO OcCU. [lnedyo cunbl. BripakeHre MomeHTa
CW/IbI OTHOCUTEJIbHO OCH uepe3 TaHTeHL[Ma/JbHYI) COCTaBJISIOLLIYIO CUJIBL.
MowmeHT uHepuyu Te. Teopema IllteitHepa. OCHOBHOM 3aKOH JWHAMUKH
BpalllaTe/IbHOr0 JABWKEeHUs. Y CJIOBUSI PABHOMEPHOI'0 U PaBHOYCKOPEHHOI'0
BpallleHusl TBepPZO0ro TeJia.

13.MoMeHT wuMmIly/ibCa Tejla OTHOCUTEJbHO OCU. BbIpa)keHue OCHOBHOI'O
3aKOHA [JWHAMHWKHW BpalllaTe/IbHOr0 [BM)KEHUSI yepe3 Uu3MeHeHue MOMeHTa
HMMITYJIbCa TeJla.

14.3aKoH coxpaHeHUs: MOMeHTa uMIyJibca. [Iprumepsl.

15.Pabotra cunbl. [lpumepnl dopmyn paboTel cun. KoHcepBaTHBHBIE W
HEKOHCepBaTHBHbIe CU/Ibl. PaboTa KOHCepBAaTHMBHBIX CHJI Ha 3aMKHYTOM
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nytd.  IloTeHuuanbHasi sHeprusi. Ilpumepsl (opMys MOTeHLIUATBHOU
SHEpruy B3auMofelcTBUsl Tel. CBs3b MOTEHLUAJbHOM 3HEPrUd C CUJIOU
B3aUMO/IeHCTBHSI.

16.KuHeTnuecKkasi sHeprusi Tesa; ee CBsi3b C paboToil cuibl. KuHeTuueckas
SHEepPrus MOoCTyIaTeJbHOr0 M BpallaTe/IbHOIO JBU)KeHUs] TBep0ro TeJa.

17.MexaHuuecKasi SHeprusi Tejia. 3aKOH COXpaHEeHUsI MeXaHWUYeCKOM SHEpPruu.
Ces3bp pabOThl HEKOHCEPBATHMBHBIX CHUI C HM3MeHeHHWeM MeXaHWdecKou
SHepPruy CUCTeMBI TeJl.

18.KuHemaTuka KosyiebaTe/lbHOTO [BYWKEHHUS: CMellleHHe, aMIUIMTy[a, ¢as3a,
I[UK/TMUeCcKast 4acToTa. ¥ paBHeHHe rapMOHUYeCcKuX Kojiebanuii. CKOpoCTb U
yCKOpeHHe TOUKH, COBepIlaroilieil rapMOHUYecKre KoyieOaHusl.

19./JuHamMHKa TapMOHUUECKUX KOJle0aHMit; KBa3uymnpyras cuma. [Ipumepsl.

20.0usnyeckuii MasaTHUK. [lepuoj KomebaHuii U TIpUBeZieHHas [/TMHA
(Y3UUeCcKOro MasiTHUKA.

21.KuHeTHueckasi, TIOTeHL[Ma/lbHasi M MexaHWuecKass SHepruu TpU
rapMOHHUYECKUX KonebaHUsIX.

22.0OCHOBBI MOJIEKY/SIDHO — KHHeTUUeCKoW Teopuu. Temmeparypa. Illkana
Lenbcus u KenbBuHa

23.MoJieKy/IIpHO-KUHeTUYeCKre TIpefCTaB/ieHdss O CTPOeHWHU BelljecTBa B
Pa3/IMUHBbIX arperaTHbIX COCTOSIHUAX. (CTaTUCTUYEeCKUA METOJ OIMMCaHUS
COCTOSIHUA U TOBeJIeHHs] CUCTeM MHOTMX YaCTUL].

24.PacnipesiesieHyie MOJIeKYJ/1 U/jeaJbHOr0 ra3a M0 COCTOSTHUSM.

25.Kak 3aBUCUT TemIiepaTypa KUIIeHUs )KUJKOCTH OT [jaBJIeHus?

26.00BsicHUTe TIOSIBJIEHWe [IOTIOJTHATE/IbHOW TIOTeHIMaJbHONW SHepruv y
MOJIEKYJI [TOBEPXHOCTHOI'O CJI0S )KUAKOCTH.

27.1TosicHUTe MeXaHU3M TIOSBJIEHUS]  [IOTIOJIHUTE/IbHOIO  [laB/IeHUs TI0[
W30THYTOM MOBEPXHOCTHIO JKUJJKOCTH.

28. [IBrkeHure xuaKocTh. Tpybka ToKa. YpaBHeHUe HellpephIBHOCTH CTPYHU.

29.YpaBHeHre bepHy/UIM U ero cjiefCTBYS.

30.0T yero 3aBMCUT BbICOTA MOAbEMA KUJKOCTU B Kalu/isipax?

31.UeM oTIMUYAIOTCS KPUCTa//IMUeCKre Tejla OT aMOP(HBIX?

32.Kakyto ¢opMy MMeeM, MPOCTPAaHCTBEHHAs pellleTKa KpUCTasiia oBapeHHOU
conmu?

33.Kak ormpeiensitoTcst KO3QGUIMEHThI JIMHEeHHOT0 U 00beMHOT0 pacCIIMpeHus
TBEpZOro Tesa?

34.1ToueMy TeJsia IpyU HarpeBaHUM PaCLUIUPSKOTCS?

35.Kakux BUIOB ynpyrux aeopmalyii Bbl 3HaeTe?

36.Kakomy 3aKOHy NOJUUHSIFOTCS yIIpyrue gegopMalyn?

37.TepMogiHaMUYECKUA METOJ, OMUCAHUSI COCTOSIHUSI W TIOBEJIEHUs] CUCTEM
MHOTMX 4YacTul. TepMoJvHamMuuecKre TapaMeTphbl, UX CBSI3b CO CPeJHUMU
3HaUEeHUSIMU XapaKTepPUCTHK MOJIEKYJI: OCHOBHOE ypaBHEHHEe MOJIEKYIIsIPHO-
KUHETUYECKOW TeOPUU UZeasbHOrO ra3a, BHYTPEHHSS SHEPrusi U/eaabHOro
rasa, TeMmreparypa.

38.YpaBHeHve COCTOSHUSA WZealbHOrO Trasa. YpaBHeHUsI WU30IIPOLeCCOB
WJlea/lbHOTO rasa.
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39.BHyTpeHHsIs1 Heprusi, Crocobbl ee u3MeHeHus1. Crocobbl TerooOMeHa.
Ko/mmyecTBO TerioTsl.

40.TTepBbIli 3aKOH TePMOJAVMHAMHUKH KaK 3aKOH COXPaHEeHUsI SHePIUM.

41.Paborta rasa, TeIlJIOEMKOCTb, M3MeHeHWe BHYTPEHHell SHepruu, IepBblIii
3aKOH TePMOJAWHAMUKM TIPU U30IpOoLieccax.

42 .KomiuectBO TeruioTel. TerioeMKOCThb. [IpuHLMIT paBHOpacmnpejesieHus
9HEepPrUu 1o CTereHsIM CBOOO/IbI MOJIEKY/T U TeTJIOEMKOCTb UjlealbHbIX Ta30B
TIPY U30IMpOoLieccax.

43.Kpyroseie npoueccol, ux KII/. KII/[] wgeanbHOro v peasbHOIO LMK/IA
KapHo.

44.006patuMble ¥ HeoOpaTHMbIe Tporiecchl. HeoOpaTHMOCTh MeXaHWYeCKHX,
TETUIOBBIX, 3JIEKTDOMAarHUTHBIX  IIPOLIECCOB; OCOOEHHOCTh  TEIJIOBOU
SHepruv. TepMoarHaMUuecKasi BepOITHOCTb U SHTPOIIUSI.

45.BTOpoM 3aKOH TepMOJWHAMUKH. VI3MeHeHHe SHTPONUM MPU HU30MpoLeccax.
[Mopsiiok 1 GecropsiIoK ¥ HampaB/ieHre peabHbIX MPOLIECCOB B TIPUPO/IE.

46.Bsi3kocTb. OCHOBHOM 3aKOH BSA3KOro TeueHuss HbroToHa. MosekysisipHO-
KWHeTUYeCKasi TeOpus BI3KOCTH ra30B.

47.TeronpoBoAHOCTb. 3akKOH DPypbe. Mo/eKyasipHO-KUHeTUYeCKass TeOopust
TeIJIONPOBOJHOCTH ra30B.

48.0/eKTpocTaThuecKoe B3auMOJENCTBUE Tesl. DJIEKTPUUEeCKUW 3apsif. 3aKOH
KyJioHa.

49.2nekTpocTtaTuyeckoe roJjie. HarpsykeHHOCTb U 3JIeKTpUUeCcKoe CMellleHus
9/IeKTPOCTaTHYeCcKoro Io/sd. HanpspkeHHOCTh M0Jig TOYeyHOro 3apsja.
[Tpumepsbl hopMy/T HANPSPKEHHOCTH 10151 3apsPKeHHBIX TeJl.

50.®opmysia paboThI 37IEKTPOCTAaTUUECKOTO B3aUMOZEUCTBUS BYX TOUEUHBIX
3aps/i0B.

51.KoHCepBaTHBHOCTb 3/IEKTPOCTAaTUUECKOr0 B3aumogencTBUus. IloteHuman
3JIeKTpOCTaTHYecKoro mnosig. I[loTeHMan 3/1eKTPOCTaTUYECKOro  I0Jis
TOUeYyHOro 3apsifja. Popmysa paboThl 37MeKTpOCTaTUUeCKOro Tosisi. CBsi3b
HarpsUKeHHOCTH 3JIEKTPOCTaTUUECKOTO TI0JIs1 C TIOTEHL[UaIoM.

52.2/1eKTPOeMKOCTh TIPOBOJAHMKA U KOHZAeHcaTopa. dopmyiia 3/IeKTPOeMKOCTU
TJIOCKOTO KOHZEHCATOpa. DHEePrys 3JIEKTPUYECKOrO MOJIS.

53.0neKTpryecKui TOK. YC/IOBHAA BO3HUKHOBEHUS] M  CyIeCTBOBaHUS
3JIEKTPUYECKOT0 TOKaA.

54.Cuna Toka. IlIOTHOCTH TOKa. BbIpakeHWe TIJIOTHOCTM TOKa yepe3
XapaKTepUCTUKU MePEeHOCUYMKOB 3apsija.

55.0/eKTpryeckoe COIPOTUB/IEHME TIPOBOJAHUKOB. PoOpMyJjia CONPOTUBJIEHUS
LIWIWHAPUYECKUX TTPOBOJAHUKOB. Y IeJIbHOe COTIPOTUBJIEHUE BellleCTBa.

56.3akoH Oma. 3akoH Oma B muddepeHimansHou (Gopme. Krnaccuueckas
TeOpUsl 3JIeKTPONPOBOJHOCTH MeTaslJIOB.

57.CtopoHHue cuisl. 3/1C. HanpskeHue.

58.PaboTa 3/eKTprueckoro Toka. 3akoH /xoysi-JIeHiia.

59.0/1eKTpUUeCKU TOK B Pa3/IMYHbIX Cpejax.

60.MarautHoe B3auMojelicTBre. MaruutHoe mnosie. Cuna JlopeHila U cu/ia
Awmrepa.
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61.lHAYKLMS W HalpsyKeHHOCTb MarHUTHOro 1oJid. 3akoH buo-Casapa-
Jlarutaca.

62.TToTOK MHIYKIMU MarHUTHOTO 10Jisi. dopMysia paboThl cubl Amriepa mpu
JBWKEHUM MPSIMOrO MPOBOAHWKA C TIOCTOSIHHBIM TOKOM B OJHOPOJHOM
MarHuTHOM MoJie. UHAYKTUBHOCTh KOHTYpa. DHEPrusi MarHUTHOTO TIOJIS.

63.OnekTpoMarHuTHasi ~ uHAYKOMS.  Omeitel Papagesi. OObsicHeHHe
571eKTPOMarHuTHOW  WHAYKLMK. Popmyna ISC  371€KTPOMarHUTHOU
nHAyKOuu. [TpaBuio JleHua.

64.CamouHayKys, ee o0bsicHeHre. @opmysia 31C caMOUHIYKIUH.

65.Ileppoe U BTOpOe TIO/IOKEHHWS TEOPUM  SJIEKTPOMAarHUTHOTO  TI0JIS
Makcsesiia. D/1eKTpOMarHUuTHOe U3/1yueHue.

66.Ynpyrue (MexaHW4YeCcKWe) BOJIHBI. MexXaHu3M U yC/JI0BUSI BOSHUKHOBEHMS
YIIPYTUX BOJIH.

67.I1ornepeuHbie U MPOAOJIbHBIE YIIPYTHE BOJIHBI, YCJIOBUSL UX BOSHUKHOBEHUS.

68.CkopocTh BOJIHBL. [laMHa BOJIHBL — LIMK/IMUYeCcKoe BOJIHOBOE UHMCJIO.
BripaskeHue pa3HOCTH (Da3 KosiebaHUl /IBYX TOUEK Cpejibl uepe3 pa3HOCThb
X0/ia BOJTH JI0 9TUX TOYeK.

69.YpaBHeHHe TJIOCKOW BOJIHBI. BosHOBBIE mMNOBepxXHOCTU. [lnockue wu
chepuyeckyre BOHbI. JIy4 BOJIHBI.

70.OHepreTuecKre XapaKTepUCTHUKWA BOH: OOBeMHasi TIJIOTHOCTb SHEPryu
BOJIHBI, IIOTOK SHEPruM BOJIHbL, I[UIOTHOCTb T[IOTOKAa SHEPIUM BOJIHBI,
VHTEHCUBHOCTH BOJTHBI.

71.2neKTpomarHuTHasi BOJIHA, YC/I0BHe U CXema ee BO3HHUKHOBeHUs. CKOpPOCTh
Y JJIMHA 3JIeKTPOMarHUTHOM BOJIHBI B BaKyyMe W B pa3/MYHbIX Cpefax.
ITokaszaTesb rpesioM/IeHUs Cpe/ibl.

72.11lkana >J/IeKTPOMarHUTHBIX BOJIH. XapaKTePUCTHUKA 3JIeKTPOMAarHUTHBIX
BOJIH Pa3/IMYHbIX UHTEPBAJIOB J/IUH BOJIH.

73.IlpeAcTaBieHrie TapMOHWYECKHUX KojiebaHWMM B BUjle Bpalllalollerocs
BeKTOopa.

74. AMIITMTY1a KOJIe0aHWM MpU C/I0’KeHUU ABYX FapMOHMUECKHX KoJjie0aHHi C
OJVHAKOBBIMU 4YaCTOTaMM, COBEpLUAIOIIUXCS BJAO/Ab OLHOM TIPSAMOU.
YcioBUSl yCcwieHusi U MaKCUMaJIbHOTO yCWieHusi KosjebaHuii. Y cioBus
ocsabsieHust 1 HauboJIbIIIero ociabneHys KonebaHui.

75.0/1eKTpoMarHuTHas rpupoza cBera. Bunumbii [uaria3’oH
3/71EKTPOMAarHUTHbIX BOJIH. CKOPOCTH CBeTa.

76.3aK0OHBI OTpPakeHUs Y TpejIOMJIeHUs CBeTa.

77.I1lonHoe BHyTpeHHee oTpakeHue. [IpenenbHbiv yron. CBETOBO.

78.®opmyna TOHKOM JsmH3bL. OnThueckue Tipubopbl.  Pasperatoirjas
CIIOCOOHOCTh OMTUUECKUX TIPUOOPOB.

79.1HTepdepeHLMs CBeTOBBIX BOJIH. MeTozbl Hab/t0jeH!Us1 UHTepQepeHLIrH.

80.Y c/1oBusi BOSHUKHOBEHUSI MAKCUMYMa U MUHUMYMa MPU UHTeP(epeHLIUH.
81.MuTepdepeH1Us cBeTa B TOHKHUX TJIeHKaX.

82.0nTHueckasi pa3HOCTb X07ia Jiyueli Tpy UHTepdepeHIuH.

83. dudpakuums ceta. [Ipunuun [MtolireHca-®peHernsi.
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84. JupakiiMoHHas pelieTka.

85.lucriepcus cBeta.

86.ITonssprsaTop U aHanu3aTop. 3akoH Mastroca A1 TTo/IIpU30BaHHOrO CBeTa.

87.Ilonsipusanys cBeTa Mpu ABOWMHOM JTyUerpeioM/IeHUH.

88.PaznuuHble BUJbI S/IEKTDOMarHUTHBIX M3TyUYeHWW, WX CBOMCTBA U
NpakTUyeckKue rpuMeHeHu .

89.3akoH Kupxroda. TernnoBoe usnyueHve. 3akoHbl CredaHa-bosbliMaHa u
Buna.

90.A6COMOTHO YepHOe TeJo.

91.Ilornoienue cBeta. 3akoH byrepa.

92.I'nnore3a I1naHKa 0 KBaHTax.

93.BHerHu1 U BHYTpeHHUN (HOoTOI(PdeKT.

94.3akoHbI PoTo3PdekTa.

95.PaboTa BbIxo/ia 3/1eKTpoHa. KpacHasi rpanuija gpoTto3ddekra.

96.BoJiHOBBIE U KOPITyCKY/ISIPHbIE CBOMCTBA CBeTa. POTOH.

97.TexHuuecKre yCTPOMCTBA, OCHOBAHHbIE HA UCMOJIb30BaHUU (POTOI(PdeKTa.
Tunel poTO3/1€MEHTOB.

98.aBnenue cBera. OmnwIT JIebezera.

99.Crtpoenue atoma. OnbIT Pe3epdopaa.

100. CBoUCTBa HYKJIOHOB. V130TOMBL.

101. [Toctynatsl bopa.

102. CnexTpsbl MOIJIOeH!s U U3/IyUeHUs1 aToMa BOZopo/a.

103. KBanToBanue sHeprun. CBOMCTBa /1a3€PHOT0 U3/TyUYeHUsl.

104. [TpyHIUIT IeUCTBUS Y UCMO0J/Ib30BaHKe Jla3epa.

105. CocraB s7ep aTOMOB.

106. OHeprus cBs3U. CBsI3b MaCChbl U SHEPruu. AjepHas SHepreTuyka..

107. PagnoakTUBHOCTD szaep. Peakijyu feneHus U CUHTe3a szep.

108. Evnunpel paguoaktuBHOCTH. [leproa nmonypacriaza.

109. 3aKOH paJlOaKTUBHOIO pacriaja.

110. [TpoHuKaroljasi ¥ MOHU3UPYIOIIiasi CIIOCOOHOCTH.

111. [Tepuop riosypacnaza.

112. AKTUBHOCTb PaZIMOaKTUBHOIO BelljeCcTBa. EWHULIBI aKTUBHOCTH.

113. Peakiyu a-pacraga.

114. CBouCTBa 3- U Y- U3/TyUYeHUSI.

115. OnemMeHTapHble U (yH/AaMeHTa/IbHbIe YaCTULIbI.

116. AnepHast sHepreTuka.

117. PaiioakTUBHBIE W3/TyYeHHs U UX BO3ZEMCTBYE Ha )KUBbIE OPraHHU3MBI.

118. OddexT oriepa u oOHapyXeHHe «pa3beraHusi» rajakTHK. bosbIioi
B3DbIB.

119. CTpoeHue ¥ NPOUCXOXKeHre rajlakTHUK.

120. TepmosiiepHbIii cuHTe3. DHeprus CoJHLa.

121. CosiHeuHas cucreMa. [Tpoucxoxxaenrne CoTHEYHOM CUCTEMBI.
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PA3JEJI 3. OnucaHue nokKasaresjiell 1 KpUTepueB OLleHUBaHUA
KOMIIeTeHI[UM Ha Pa3/IMUHbIX 3Tanax ux (popMUpoBaHus, ONIMCaHUe MIKaJl
OLleHMBaHUA

bannbHO-pelTHHTOBas crcTeMa siBisieTcsi 0a30BOM CHMCTeMOW OlleHUBaHUS
chopMHUPOBAHHOCTU KOMITETEHLMM 00yUaroImuxcsl.

WToroBast orjeHKa CHOPMHUPOBAHHOCTU KOMIETeHIMH(M) 00ydJaroiuxcs B
paMKax 0a/IbHO-peHTUHTOBOM CHUCTEMbI OCYIIIECTBJISIETCSI B XOZle TEKYIIero
KOHTPOJISI yCIIeBaeMOCTH, TIPOMEXYTOUHOM aTTecTaluM M OmpejensieTcss Kak
cymMMa 0aslyioB, MOMy4YeHHBIX OOYYaroIMMUCS B pe3y/bTaTe TMPOXOXKIEHUS BCEX
¢hopM KOHTpOJISI.

OueHka  chOpMHUpPOBAHHOCTU  KOMIIeTeHIMH(M) 1O  JUCLIMIUIMHE
CKJIa/IbIBaeTCs U3 ZIByX COCTaBJISIFOIIUX:

v/ IlepBasi COCTAB/IAIOIIAs — OL|EHKa IperojaBaresieM C()pOpMHPOBAHHOCTH
KoMrieTeHIIUU(i1) B TeueHHe cemMecTpa B XO7ie TeKyIllero KOHTPOJsS yCIIeBaeMOCTU
(makcumym 100 6GannoB). CTpykTypa IepBOi COCTaB/sitollel OrpeziesisieTcs
TeXHOJIOTUYeCKON KapToW AMCIMIUIMHBI, KOTOpasi B Hauaje ceMecTpa J0BOAUTCS
JI0 CBeZieHHs1 00yYaroINXCs;

BTOpas COCTaB/AONIasA — OIlleHKa CGOpPMHUPOBAHHOCTH KOMIIeTeHIMHU(i)
oOyuaromuxcsd Ha 3Kk3amMeHe (MakcumyM — 30 0a/u10B) WM Ha 3adere
(MakcumyMm — 20 6a/1/10B)
4-6annbHas
UKaAG OmauuHo Xopowo Y0oenemeopumenbHo HeyodoenemeopumeibHO
BanibHas wkana
85u > 70-84 51-69 0-50
BuHapHas wkana
p 3aumeHo He 3aumeHo

OueHunBaHue BbINOJIHeHHNS NPaKTH4YecKnx pabor, 3agaHni

4-banibHast IKasa ITokaszaTenu Kpurepuu
OtruHO 1. IlomHoTta 3aziaHure pelieHo CaMOCTOSITe/IbHO.
BBIIIOJ/THEHUS HPI/I 95TOM COCTaBJIEH HpaBH]’IbeIfI
MPaKTHYECKOro aJIrOPUTM peLLeHus 3a/jlaHusl, B
JIOTUUECKUX PACCYK[EeHUsIX, B
3a/aHusd; paccyzi ’

BbIOOpE (POPMYJT U PeIIeHNH HeT

OIIMOOK, TI0/Ty4YeH BepHBIH OTBeT,
3a/laHyie pelIeHO PalOHAIbHBIM
Cr1ocobom.

2. CBOeBpeMeHHOCTb
BBITTOJ/THEHUS

HUS;
Xoporo 3a/aHIL,

3a/iaHue pelleHo C ITOMOLLBI0
npenofasarens. [Ipu sTom
COCTaBJIeH MPaBWIbHBIN alTOPUTM
pellleHus 3a/jaHusl, B IOTUYECKOM

BBITIO/THEHHA PacCy)X[€HUH U PeIlIeHuH HeT

3. IlocnmepoBartesbHOCTB
Y paljMOHA/ILHOCTh
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Y IOB/IETBOPUTETEHO

HeynossierBopu-
Te/IbHO

3a/laHus; CyILLleCTBEeHHBIX OLIMOO0K; NPaBUIbHO
cziesiaH BeIOOp hopMyT Aist
4. CaMOCTOSTeNILHOCTE | pellleHHts]; eCTh 00bSICHeHKe
peleHust pellieHus1, HO 3a/laHHe PeIeHO
HeparMoHaIbHBIM CITI0COO0M HTH
JIOTyITIeHO He 6oJiee IBYX
HeCyI1leCTBeHHbIX OLIMOOK, MoTyueH
BepHbIN OTBET.
3aZiaHue peleHo C ToJcKa3KaMu
niperofiaBaTesisi. [1pu 3ToM 3azaHue
TIOHSITO TIPaBUIBHO, B JIOTUUECKOM
pacCy’>K[IeHUU HeT CYIleCTBeHHbBIX
oIMOOK, HO JIOMYIIeHbI
CyllleCTBeHHbIe OIMOKHU B BBIOODE
dbopmyn UK B MaTeMaTUUeCKUX
pacueTax; 3a/laHH€e pellieHo He
TIOJTHOCTBIO WM B 00111eM BU/Je.
3a/ilaHue He pelleHo.

OueHUBaHKe BBINO/THEHUA J1a00pPaTOPHBIX padoT

A-0asbHad IKana

[TokaszaTesnu Kpurtepuu

OT/IUUHO

1. [ToHOTA BBITIONIHEHUS  -3KCIIepUMeHTa/lbHble
]Ia6opaT0pH01‘/'1 pa60T],I; MCC/1eJO0BaHUA BBITIO/THEHB]
[paBUIbHO, aHam3
2. CBOEBpeMeHHOCTb BBITO/JIHEHHOM paboTh]
BBLITIOJTHEHHSI paOOThI; nposejieH Ge3 OMMOOK, BBIBO/
1o paboTe c/iesaH MpaBUIbHO
3. [Toc/ieoBaTeILHOCTE U FCOOJTIO/IEHBI BCe
Pal[MOHA/ILHOCTD BHITIOJIHEHUSI  [PEKOMEHZALIMH I10

paboThI; 0 opMIIEHHIO U PeLlIeHUI0

TabopaTopHOM PabOTHI
4. CaMoCTOATe/IbHOCTD

X0poLLo

BBITIOJTHEHUSI 1Ta00pPaTOPHOM -[IOTTyIIleHbl HerpyObie

paboThI OIIMOKH, KOTOpbIe
MCTIPABJISIFOTCSI CAMUM
crysenToM. He cobmoieHbI Bce
TpeboBaHus 110 OPOPMIIEHHIO U
PeIIeHNIO 3ajaHus

'Y OBJIETBOPUTEJILHO

- BBITIO/THEHHe J1TabopaTOPHOM
paboThI He JOBe/IeHO [0 KOHIIa,
XOTSI U BEIOPAHO MPaBUIbHOE
HaripaB/ieHHe, OTCYTCTBYeT
odopmiieHre, eCTb HeTOUHOCTH
B aHa/TM3e JaHHBIX U BBIBO/IAX.

HeyoB/ieTBOpUTE/IBHO

-OTCYTCTBYIOT
SKCIepUMeHTa/lbHasl,
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|aHaJII/ITI/I‘~IECKaH YaCTb pa60TbI

OrieHMBaHWe CaMOCTOSATeTbHOM PabOThI — TTOATOTOBKHY U 3allUTHI pedepaTa

4-6anmpHast
ITokasartenu Kpurepun
I1Kasna
OT/UYHO 1.HOBHM3HAa TEKCTa; BBITIO/THEHBI BCe TPeOOBaHUS K HAIMMCAHUIO
2.000CHOBAaHHOCTH BbIOOpa | U 3aiuTe pedepaTa: 0603HaueHa nmpobaema
MCTOYHUKA; 1 000CHOBaHA eé aKTyabHOCTb, CZie/laH
3.cTemnieHb PaCKpPBITHS KpPaTKUM aHa/Ii3 Pa3/IMUHbIX TOUEK 3PEeHUs]
CYIITHOCTH BOTIPOCa; Ha pacCMaTpUBaeMY0 IPo0JieMy U JIOTUYHO
4.cobsmroieHust TpeboBaHUM K| M3710KeHa COOCTBeHHasI TTO3UIHS,
o opmIIeHHI0 chopMyIMpOBaHbI BLIBO/IbI, TEMa pacKphiTa
5.060CHOBAaHHOCTh CTIOCOOOB| IMOTHOCTBIO, BhIJiepykaH 00BEM, COBJTIOeHbBI
1 MeToZOB  paboThl | TpebOBaHUS K BHellTHEMY 0(hOPMJIEHHIO,
MaTepuaioMm; JIaHbI TIPAaBUJIbHbIE OTBEThHI HA
6.ymeHue 0000I1IaTh, [1€/1aTh| AOTIOJTHUTEIbHBIE BOMPOCHL.
Xoporio BBIBO/IB, COIOCTaBJIATE OCHOBHBIE TPeOOBaHUS K pedepaTy U ero
pas/IMyHble TOYKU 3PeHHUs T10| 3all[UTe BBIMOIHEHBI, HO TPU 3TOM
OJJHOMY BOIIPOCY| IOMYIL[eHbI HeloueThl. B yacTHOCTH,
(mpob6nieme). UMEKTCS HETOUYHOCTH B U3JI0KEHUHU
MaTepuasa; OTCYyTCTBYeT JloruuecKast
TOC/IeZI0BATeIbHOCTh B CY)K/IEHUSX; He
BbI/lep)kaH 06beM pedepaTa; UMeIOTCS
ymyIieHus: B 0hOpM/IEHUH; Ha
JIOTIOJTHUTE/TbHBIe BOTIPOCHI TIPH 3alllyTe
JTAaHbI HETIO/THbIE OTBETHI.
Y 1OB/IETBOPUTETHHO HUMEIOTCS CyLl[eCTBeHHbIe OTCTYTIIEHUS OT
TpeboBaHUi K pedeprpoBaHuio. B
YaCTHOCTH: TeMa OCBellleHa JIUIIIb
YACTHUYHO; [IOMYIIeHbI (haKTHUeCKHe
olMbKY B cofiepkKaHuu pedeparta WK MpU
OTBeTe Ha J0TIOTHUTEe IbHbIE BOTIPOCHI; BO
BpeMsl 3allUThl OTCYTCTBYET BLIBO/.
HeynoBneTBopu- TeMa pedepaTa He PaCKphITa,
TeJIbHO 00OHapy’KHUBaeTCs Cyl[eCTBEHHOe

HermoHnuMdaHue HPOGHEMLI.

OueHuBaHue BbIMNOJIHEHNA KOHTPOJIbHbIX pa607

4-banbpHas Kaa

ITokazaTenu

Kpurepuu

OT/IUUHO

1. TlosHOTAa BBITIOSTHEHUA
KOHTPOJIbHOM pabOTHI;

2.  CBOeBpeMeHHOCThb
BbITTOJIHEHNS;
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CTaBUTCH 3a JIFOOYI0 KOHTPOJIbHYO paboTy,
BBITIOJTHEHHYIO CBOEBPEMEHHO U
TIOJIHOCTBIO 63 OIMOOK U HeJJOUETOB




XopoLo

Y 10B/1€TBOPUTE/IEHO

HeyzosyieTBopu-
Te/IbHO

3. TIpaBWIBHOCTb OTBETOB
Ha BOIPOCHI;

1. CaMocCTosSTe/lIbHOCTh
BBITIOJTHEHUS] KOHTPOJIbHOU
pPabOTEI

CTaBUTCS, €C/TU KOHTPOJ/IbHast paboTa
BBIMOJIHEHA [TOJTHOCThIO0, HO NP HaTMUKMU
B Hell He OoJiee ofIHOM rpy0oM 1 oJHOH
Herpy0oii OIMOKY WK OZJHOTO HeJJ0UéTa,
100 TIpU HaMuKMK He 6oJsiee TPEX
HeJI0UYETOB.

CTaBUTCS 3a JIFOOYH0 KOHTPOJIbHYIO PaboTy,
€C/I1 CTY/IeHT MPaBUWIbHO BBITIOMHUII He
MeHee2/3 Bcell KOHTPOJIbHOM paboThl Wiin
JorycTun He 6osiee ofHOM rpy0oit
OILIMOKY WY /IByX HEeZOUETOB, TMOO0 TIpH
Hamuuu Oosiee TPEX HeOUETOB 4-5) Tpu
OTCYTCTBUM Ipy0OOH OIMIMOKH.

KoHnTposbHast paboTa He BbINOTHEHA WU
CTYZIeHT IIpaBU/IbHO BBITIOJIHWI MeHee2/3
BCell KOHTPOJIbHOM pabOThI

OueHnBaHHne peLueHNss Keuc-3agay

4-banibHas 1IKana

IToka3zarenu

Kpurepun

OT/IUYHO

1. TlosHOTA BBLIIOJIHEHUSA
[PaKTUYeCKOro 3a/laHus;

2.  CBOEBpeMeHHOCTb
BBITTOJTHEHUS 3a/[aHMS;

3. TlocnegoBaTenbHOCTD U

Xopo1io

pal[MOHA/IbHOCTD BBITIOTHEHUSI
3a/laHus;

4. CaMOCTOATe/NLHOCTb
pelleHus

Y 0B/1€TBOPUTE/ILHO

HeyzosneTtsopu-
Te/IbHO
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3aZilaHue pelreHo caMmoCcToaTenbHO. [1pu
3TOM COCTaBJ/IeH MPaBU/IbHBIN aNrOpUTM
pellieHus1 3a[jaHusl, B JIOTUYECKUX
paccykJieHusix, B Bbibope Gpopmys u
pellieHnH HeT OIIMOO0K, MOTyuYeH BepHbIN
OTBeT, 33/|JaHKe pelleHO paljiOHa/IbHbIM
CrocoOoM.

3aflaHye pelIeHo C IOMOLLBI0
niperiogasatesis. I1Ipu sTom cocrasiieH
MPaBWIbHBIN a/ITOPUTM pelleHus 3a/jaHus,
B JIOTUYECKOM PacCy>X/IeHUU U pelleHun
HeT CyIL[eCTBeHHBIX OLIMOOK; MPaBUILHO
czienaH BbIOOp opMyI1 AJis pellieHust; eCTh
oOBsicCHeHHe pellleHUs], HO 3a/laHye peleHO
HeparvoHaIbHBIM CITI0COO0M Mn
JomylieHo He 6onee ByX
HeCYI[eCTBEHHBIX OIIMOOK, MM0/TyYeH
BEpHbIN OTBET.

3ajiaHye perIeHo C MojcKa3kamu
nipenioziaBaTessi. [Ipy aToM 3asaHne
TIOHSITO MPABU/IBLHO, B JIOTUYECKOM
pacCy’KZieHHU HeT CyIleCTBeHHbIX
OIIMOO0K, HO JIOTYIIeHbI CYIIeCTBeHHbIe
oKy B BeIOOpe Gpopmyst uiv B
MaTeMaTHYeCKUX pacueTax; 3aZiaHue
pelIeHo He MOJHOCTBIO WM B 0011[eM BUJIE.

3azlaHue He pelleHo.




OuneHHBaHMeE 0TBETOB YCTHOTO OMPOCA

IITkasa oneHok Ilokazamenu Kpumepuu
OTMuyHO 1. IlonHoma O0aHHbIX[1o/HO U ap2yMeHmMupo8aHo OaHbl
(BBICOKMI YpOBEHb omeemos; omeembl N0 COOEPHCAHUIO 3A0AHUS.
cchOpMHPOBAHHOCTU 2. ApeymeHmupogsaHHocmb |O6GHApY*CeHO NOHUMAHUe Mamepuand,
KOMITeTEeHLIVN) OaHHbIX OMBEemMos8; IMOJcem 060CHOBAMb C80U CYHCOEHUS,
3. IlpasunbHOCmb OMEemMosnpUMeHUMb 3HAHUSL Hd NPAKMUKe,
Ha 80NPOChl; npusecmu HeobxoO0uMble NpuMepbl He
4. um.o. MOo/bKO NO YUeOHUKY, HO U
Camocmosime/sIbHO COCMAas/eHHble.
H3n100ceHue mamepuana
nocsnedoeamenbHO U NPABUIBLHO.
Xoporio CmydeHm 0aem omeem,
(mocTaTouHbIN yooenemeopsiowjuli mem dxce
yYPOBEHb mpe60o8aHusiM, Umo u 07151 OYeHKU
chopMHPOBAHHOCTH «OMAU4HO», HO donyckaem 1-2 owubKu,
KOMTIEeTeHLIUN) KOmopble cam e ucnpas/nsem.
Y 10B/IeTBOPUTETEHO CmydeHm obHapyscugaem 3HaHue u
(MpuemsIeMblIit NOHUMAHUE OCHOBHbIX NO/A0XMCEHUll
YPOBEHb O0aHHO20 3a0aHusl, HO:
c(hOpMHPOBAHHOCTH 1) usnazaem mamepuan HeNnOAHO U
KOMTIETeHLIUN) odonyckaem Hemo4YHOCMu & onpeode/seHuu
noHsimutl unu ¢popmyaupoeke npasusi;
2) He ymeem 00CMAamouHo 21yO0KO U
0okazameabHO 060CHOBAMb C8OU
CyJcOeHUs U npueecmu Ceou npumepbl;
3) usnazaem mamepuan
HenocsneodoeamenbHO U oonyckaem
OWIUOKU.
Hey0BeTBOpUTE/IEHO CmydeHm obHapyxcusaem He3HaHUe
(HeZOCTaTOUHBIN omeema Ha coomeemcmayioujee
YPOBEHb 3adaxue, donyckaem owubKu 8
chOpMHPOBAHHOCTU ¢opmynuposke onpedeneHull u npasus,
KOMTIETeHLIUN) uckaxcarowjue ux cmbica, 6ecnopsioouHo

U HeyBepeHHO u3andazaem mamepuan;
ommeuyaromcsi makue HeOOCMamku 8
noo2omoske cmyodeHma, KOmopble
ABMSAIOMCSA Cepbe3HbLM npensimcmeuem K
YCnewHoMy 081a0eHUI0 Nocae0ylowum

mamepuasiom.

O].[EHl/lBaHl’IE BbINIO/IHEHUA TeCTOB

5.

TeCTOBbIX 3a/IaHUN;

CBOEBpEeMEHHOCTb

4-6annpHast
ITokasaTenu Kpurepuu
IIKasia
OTIM4HO 4. IlonHoTa BeImonHeHUs1 | BeimomHeHo 85-100 % 3agaHui

TIpe/i/I0’KeHHOr0 TeCTa, B 3a/laHusAX
OTKPBITOT'O TUMA JlaH TMOJHbIH,
pa3BepHYThIM OTBET Ha MOCTaB/IeHHbIN
BOIIPOC
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BoinosineHo 70-84% 3amanuii
TIpe/II0KeHHOT0 TeCTa, B 3a[JaHUsIX
OTKPBITOT'O THTIA JlaH TIOJTHbIH,
pa3BepHYThIM OTBET Ha MOCTaB/IeHHbBIN
BOTMPOC; OTHAKO OBI/IM JOTYIIE€HbI
HETOYHOCTH B OTIPe/Ie/IeHUH TTOHSTHH,
TePMUHOB U JIp.

Beinonneno 51-69 % 3aganui
TIpe/I/IO>KEHHOTO TeCTa, B 3a/IaHUSIX
OTKPBITOTO THUTIA JJaH HETIOTHbIN OTBET Ha
TIOCTaBJ/IEHHBIN BOTIPOC, B OTBETE He
MIPUCYTCTBYIOT ZIOKa3aTe/bHbIe IPUMEDHI,
TEKCT CO CTH/IMCTHUECKUMH U
opdorpadryeckumMu o1MOKaMu.

Xoporo BbITTO/THEHUS;
6. IIpaBWIBHOCTH OTBETOB
Ha BOIIPOCHI;
7. CaMOCTOSITeIbHOCTD
TeCTUPOBaHUS

Y 0B/1€TBOPUTE/ILHO

HeynosierBopu-

Te/TbHO

Boinonneno 0-50 % 3apmaHuii
Tpe/i/I0’KeHHOT0 TeCTa, Ha ToCTaB/IeHHbIe
BOIIPOCHI OTBET OTCYTCTBYeT U/IH
HETIOJIHBIN, ZI0TYILIeHbI CyIlleCTBeHHbIe
OILIMOKY B TEOPETUUECKOM MaTepHase
(TepMHHAX, IOHATUSIX).

OueHnBaHue oTBeTa Ha 3a4yerte ~-TeCcTnpoBaHnNun

OvHapHas IKajia ITokazaTtenu KpuTteprn

B3aAUYTEHO 1.HO]IHOT(:1 BHHO]‘[HQHHHBBIHOHHEHO 50-100%
TeCTOBBIX 3a/laHUM; TECTOBBIX 3a/laHHMN.

He 3auTeHo 2.CBOEBPEMEHHOCTh Breimonnedno 0-49% TecTOBBIX|
BBITIO/THEHUS 3a/JaHUM.
3.IlpaBUILHOCTL  OTBETOB  HQ|
BOIPOCHI;
4.CaMOCTOSITeIbHOCTD
TeCTUPOBAaHUS

OquueaHue omeemada Ha 3aueme

IITkana oneHoOK Ilokazamenu Kpumepuu
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3auTeHO 1. TonHoma  u3snodiceHus| [laH pa3eepHymblili omgem Ha
meopemuueckoz20 nocmae/eHHblll 6onpoc, 20e cmyoeHm
deMoOHCmMpupyem 3HaHusi, npuobpemeHHble

mamepuanda,

HA NIeKYUOHHBIX U CeMUHAPCKUX 3aHAMUSIX, d
2. IlonHoma u npasuabHOCMb

makice nosnyyeHHble Nocpeocmeom

Hust npakmuueck
pewienu PAKMUUECKOZO) | 31 u0415 06s13amenbHbIx yueOHbIx
3a0aHus; mamepuanos no
3.  IIpasunbHocmb uw/unu| kypcy, daem apeymeHmMupo8aHHble OMeemai,
apayMeHmupoeaHHOCMb npugooum npumepbl, 8 omaeme
U310 HCeHUS] npucymcmayem c80000HOe 81a0eHue
(nocredosamenbocmb MOHO/102U4eCKOU peublo, 102U4HOCMb U
o o nocnedosamenbHocmb omeema. OOHAKO

Oelicmeuli);

aOHyCKaemCﬂ HemMmouHoCmb 8 omeeme.

4. CamocmosmenHoCmb | poy npeonoceHHble NpaKkmuueckue

omeemd, 3a0aHus ¢ HebOoAbWUMU HEeMOUHOCMSAMU.
5. Kyabmypa peuu;
He 3auteHo 6. um.o. Jlan omeem, komopblli cooepaicum psio

cepbe3Hblx HemoyHocmell,
obHapyxcugarowjuil He3HaHue npoyeccos
uzyuaemoli npedmemHoli obaacmu,
omauuarowjulicsi He2ayOOKUM packpbimuem
membl, He3HaGHUeM OCHOBHbIX 80NPOCO8
meopuu, Hec(hopMUPOBAHHBbIMU HABbIKAMU
adanusa sieneHutl, npoyeccos, HeymeHuem
dagamb apayMeHmMupoeaHHble omeembi,
c1abbimM 81adeHuemMm MOHOA02UUYeCKoU
peublo, omcymcmeuem A02uuHOCMuU U
nocsnedogamenbHOCMU. Bbl80oObl
Nno8epxXHOCMHbI. PeweHue npakmuueckux
3a0aHull He 8bINO/HEHO, M.0 CMyOeHm He
cnocobeH omgemumb Ha 80NPOChI 0adxice
npu 00NoAHUMeENbHbIX HABOOSIUUX BONPOCAX
npenodasameis.

PA3EJI 4. MeToguuecKue MaTepuasibl, ONpeje/siouye npoueaAypbl
OLleHMBaHUsA 3HAHUM, YMeHHH, HABbIKOB, XapaKTepH3yHIjHe 3Tambl
(¢opMupoBaHusa KoMIeTeHIMH

[Iponeaypa oLileHUBaHUS — MOPSIZIOK JeUCTBUM MPU MOATOTOBKE U MPOBEIeHUH
aTTeCTAllMOHHbIX UCTIbITAHUN U (HOPMUPOBAHUU OL[€HKU.
[Tpouenypa NpOMeXXyTOYHOM aTTeCcTaljiy MPOXOAUT B COOTBETCTBUU C
[Tosio’keHHEeM O TIPOMEXKXYTOUHOM aTTecTariu 3HaHu, obyuaroiuxcs JI'YHX.

- ATTecTalMOHHble WCTOBLITAHUSI TPOBOJASATCA mMpernofaBaTenemM (Wau
KOMMCCHeN mpernojiaBaTesied — B Caydae MOAY/JIbHOW AUCLUIUIMHBI), BeyILUM
JeKLIMOHHbIe 3aHATUS T10 J@aHHOMW JUCLIUIIMHE, WU TIperojaBaTe/ MU, BeyIIUMHU
NpakTUueckrue U JjabopaTopHble 3aHATUS (KpOMe YCTHOTO  3K3aMeHa).
[IpucyTCTBHe MOCTOPOHHUX JIUL| B X0/ TPOBeJ|eHHs aTTeCTalMOHHbIX UCIIbITAHUN
6e3 pa3pellieHrsT peKTOpa WK IpopeKTopa 1o yuebHoi paboTe He gomyckaeTcs (3a
WCK/IIOUeHreM pabOTHHUKOB YHUBEDPCUTETA, BBITIONHSIONIMX KOHTPOJUPYIOIIHe
(GYHKIIMM B COOTBETCTBUM CO CBOUMMU AO/DKHOCTHBIMHU 00si3aHHOCTSIMH). B ciiydae
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OTCYTCTBHUSI BeAyLero IpernojaBaresisi arTeCTalMiOHHble UCMbITaHUSI TTPOBOJAATCS
Triperno/iaBaresieM, Ha3HaUeHHbIM TMCbMEHHBIM paclopsbkKeHreM 1o Kadezpe.

- WHBamuapl M JMLA@ C OrpaHAYeHHbBIMH BO3MOXKHOCTSIMU  37I0POBbS,
VMeIolllie HapylleHWs OMNOPHO-[BUraTe/lbHOr0 arrmapara, JOIMyCKarTCcsd Ha
aTTeCTaLlMOHHbIE UCTIBITAHUS B COTMPOBOXK/IEHUH aCCUCTEHTOB-COMPOBOXKAAFOIIIUX.

- Bo Bpemsi arTecTalMOHHBIX MWCIIBITaHWM  OOydarolecs MOTYT
T10J1b30BaThCsl IPOrPaMMOM JUCLIMIIIMHEL, a TaKKe C pa3pelleHUs MpernoaBaTesis
CIIPaBOYHOU u HOPMAaTUBHOU JIATEepaTypoH, HeNnporpaMMHpyeMbIMU
KaJIbKy/IATOPaMHU.

- Bpemsi OArOTOBKM OTBeTa MpU CJaye 5K3aMeHa B YCTHOW (opMe [JOJDKHO
COCTaB/sATh He MeHee 40 MUHYT (TI0 >KeJlaHWIO 00yYaroIerocst OTBeT MOKET OBbITh
JocpouHbiM). Bpems oTBeTa — He 6osiee 15 MUHYT.

- Ilpy moAroToBke K YCTHOMY 5K3aMeHYy 53K3aMeHyeMblid, Kak IIpaBuUIIO,
BeJleT 3alMCHy B JIMCTE YCTHOTO OTBETA, KOTOPBIM 3aTeM (10 OKOHYaHUM 3K3aMeHa)
CaeTcs 5K3aMeHarTopy.

- IIpu mpoBefieHUM YCTHOTO 3K3aMeHa 3K3aMeHal[MOHHbIM OuseT BbIOMpaeT
caM 3K3aMeHYyeMbIl B C/Ty4aliHOM TOpsIJKe.

- DK3aMeHaTopy TMpejoCTaB/sieTcss TpaBO 3aZlaBaTh  00yuaromuMcs
JOTIO/IHATEe/IbHBIE BOIPOCHI B paMKax [pOrpaMMbl JUCLMIUVIMHBI TeKYI[ero
cemMecTpa, a Takke, IOMHMO TeOPeTHUUeCKUX BOIIPOCOB, /aBaTh 3aflau, KOTOpbIe
V3y4a/uCh Ha NMPaKTUYeCKUX 3aHATHUSX.

- OueHka pe3y/bTaTOB YCTHOTO aTTeCTALMOHHOTO WCIBITaHUS 0OBSIBISETCS
oOyvaromiMcsi B JleHb ero TpoBefeHus. [Ipy mMpoBeJeHUM MMUCHMEHHBIX
aTTeCTaL[MOHHBIX MCMBITAHUM WM KOMIbIOTEPHOTO TEeCTUPOBaHUS — B [IeHb UX
TIPOBe/IEHUsT WK He TI03/[Hee C/ie/[ytollero paboyero AHs Mocje Ux MpoBeJeHusl.

- Pe3ysibTaThl BBINOMHEHMsI aTTeCTAlJMOHHBIX UCIBITAHUM, MMPOBOJUMBIX B
MCbMeHHOU (hopMe, popMe UTOrOBOM KOHTPOILHOM paboThl WK KOMITbIOTEPHOTO
TEeCTUPOBAaHUS], [OJ/DKHBI ObITh O0OBSIBEHbl 00yYaroIMMCS U BBICTAB/A€HbI B
3auéTHbIe KHIKKHU He TI03/jHee CJie/lyIolero pabouero AHs rocjie UxX rpoBe/ieHusl.
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AJTH3NIHE OUCHOILIX MaTCpHAJIoB IO JAHCHHITIJIMHC

Jlncer akTy
«du3nKa»

OlieHOUHbIE MaTePHaIBl NePecMOTPEHB,

oBcyRneHbl 1t 0100peHbl Ha 3aCELaHIIH Kkade1phbl

20 401 Ne_1/

Tporoxon ot «_J() »__ LLIOH
oA,

3as. xaempoii _ Ticeepoba
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