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O0J1acTh NpMEHeHHU

@®onp oueHouyHsix cpeactB (POC) — sBusercs 00g3aTEIbHBIM MPHIOKEHHEM K paboueit
porpamMme JUCIUILIMHBI U 00eCIIeunBaeT MPOBEPKY OCBOEHUS TUIAHUPYEMBIX PE3yJIbTaTOB 00yUeHUS
(KkoMIeTEeHUMH M HMX WHJIUMKATOPOB) IOCPEICTBOM MEPONPUATUNA TEKYIIEM U INPOMEXYTOUHOMN
aTTecTalluy N0 JUCLUILIMHE.

Iesu u 3aga4u GoHIA OLEHOYHBIX CPEICTB

Hempto @oHAAa OLEHOYHBIX CPEACTB SBISACTCS YCTAaHOBJICHHE COOTBETCTBHUS yPOBHSA
MOJArOTOBKM OOy4aromuxcsi TpeboBaHUAM (enepaibHOr0 TOCYIapCTBEHHOrO0 00pa30BaTeIbHOTO
CTaHJapTa.

I[JI?I JOCTHIXKCHUA MOCTaBJICHHOMN neiaun CDOHI[OM OLCHOYHBIX CPCACTB II0 AJUCHUIIIIMHC
pemaroTCs CIeIyIONUe 3a1a9u:

— KOHTpOJIb M YIpPAaBJIEHHE MPOIECCOM MPHUOOPETeHUs OOYJaIOUIUMUCS 3HAHWH, YMEHUH H
HAaBBIKOB, IMPEAYCMOTPCHHBIX B paMKax I[aHHOﬁ JUCHUIIIINHEI,

— KOHTPOJIb U OLICHKA CTCIICHU OCBOCHUA KOMHGTGHHHﬁ, NpeaAyCMOTPCHHLIX B paMKax HaHHOﬁ
JUCILIUIIIINHBI,

— obecrie4yeHre COOTBETCTBUS pe3yJabTaTOB 0OyueHHUs 3ajadaM Oynayiued npogeccuoHaIbHON
ACATCIIBHOCTH 4Y€pPE3 COBCPIICHCTBOBAHWEC TPAAUIMOHHBIX W BHCAPCHHUE HHHOBAIMOHHBIX METOJO0OB
00y4eHHs B 00pa30BaTEeIbHBIN MPOIIECC B PAMKaX TaHHOW JUCITUTIIIUHBI.



1. Hepeqeﬂb IJIAHUPYEMBIX peE3yJabTaTOB Oﬁy‘leHHﬂ nmo JAUCHUIlJIMHE, COOTHECCCHHbLIX C
IJIAHUPYEMBIMHU pE3yJdbTaTaMHU OCBOCHUSA 06pa30BaTeJILHOI7l MporpaMmmbl

1.1. B pe3yrvmame oceoenusa OII baxanaspuama obyuarowuiica 00714cen 061a0emsy C1e0yrouiumMu
pesynvmamamu 00y4eHus no OUCYUNIUHE:

Koaml HaumenoBanue Ko u HamMeHOBaHHE HHANKATOPA
KOMITETeHIIH I KOMITeTEeHIHH JOCTHKEHHS KOMIIETECHIUN
YKE-1 Crroco0eH UCIIOIB30BaTh 3-YKE-1 3HaTh: OCHOBHbBIE 3aKOHBI
3HAHUA GCTGCTBGHHOHayLIHI)IX JUCHUIIIIMH, METOAbI
CCTGCTBCHHOHaquI)IX MATEMAaTHUYCCKOI'O aHAJIn3a U MO[IGJII/IpOBaHI/Iﬂ,
JAUCIHUIIINH, HpI/IMCHﬂTI) TeopeTHq€CKOFO nu 3KCHepI/IMeHTaJII)HOFO

METO/IbI MATEMATHYECKOTO | MCCIIEOBAHUS
aHanu3a u MojenupoBanus, | Y-YKE-1 YMmeTs: ncnosib30BaTh MaTeMaTHYECKHE

TEOPETUYECKOTO U METO/Ibl B TEXHUYECKUX IPUITIOKECHUAX,
JKCIIEPUMEHTAIBHOIO pacCcYUTHIBATh OCHOBHBIE YHCIIOBBIE
HCCIIEIOBAaHUs B XapaKTEPUCTUKHU CIy4alHbIX BEJINYUH, PEIIATh
ITOCTABJICHHBIX 33Ja49ax OCHOBHBI€ 33/1a4M MaTEMATHYECKOW CTaTUCTUKH;

pelaTh TUIIOBBIE PAaCUETHBIE 3a/1a91

B-VYKE-1 Bmagers: MeTogaMu MaTeMaTHIECKOTO
aHaJM3a ¥ MOJICIIMPOBAHUS; METOIAMH PEIICHHSI
3a/1a4 aHaJIn3a U pacyeTa XapaKTepUCTUK
(GU3UIECKUX CUCTEM, OCHOBHBIMH ITPHEMaMH
00pabOTKU IKCIIEPUMEHTAIbHBIX TaHHBIX,
METOJAMH PA0OTHI C IPUKIIATHBIMHU
IPOTrPaMMHBIMH ITPOAYKTaMU

OIIK-1 CriocoOeH UCIOJIb30BaTh 3-OI1K-1 3HaTh: 6a30BEIE 3aKOHLI
0a30BbIE 3HAHMS €CTECTBCHHOHAYYHBIX JTUCITUIUIMH, OCHOBHBIC
€CTECTBCHHOHAYYHBIX MaTeMaTHYECKHE 3aKOHbI; OCHOBHBIC (DU3HUYCCKUE
JUCLMIUINH B SIBJICHUS, TIPOIIECCHI, 3aKOHBI U TPAHMIIBI UX
npodeccrnoHaTbHOM MPUMEHUMOCTH; CYIIIHOCTh OCHOBHBIX

ACATCIIBHOCTH, IIPUMCHATH XUMHUYCCKUX 3aKOHOB U HBHCHHﬁ; METObI
METOAbI MATEMATHYCCKOT'O MaT€MaTUYCCKOTIO MOACIIUPOBAHUA,
aHalIn3a U MOACIIMPOBAHMA, TEOPETUYCCKOT'O U OKCIICPUMCHTAJIBHOT'O

TEOPETUYECKOIO U UCCIIEIOBaHUS
SKCIIEPUMEHTAIBLHOTO V-OIIK-1 YMeTb: BbIABIATH
UCCIICJIOBAHUS €CTECTBEHHOHAY4YHYIO CYIIHOCTh IpobIeMm,

BO3HHUKAOIIKX B X0J1¢ TPO(eCCHOHATBHON
JIeSATEIbHOCTH, TIPUBJICKATh JJI UX PELICHUS
COOTBETCTBYIOIIUN (DPU3UKO-MaTEMaTUYECKHIA
armapar

B-OIIK-1 BnangeTs: MaTeMaTHYECKUM aIlapaToM
JUTSL pa3pabOTKH MOJICIICH MPOIECCOB U SBJICHUH,
pElIeHUs] TPaKTUYECKUX 3a]a4
npodeccuoHanbHOM NeSTEeNbHOCTH; HaABBIKAMU
MCIIOJIb30BaHUSI OCHOBHBIX 00IIE(PU3NIECKUX
3aKOHOB U IPUHIIUIIOB

1.2. Omanwt hopmuposanua komnemenyuii 6 npoyecce oceoenun OIl baxanaspuama

KoMIoOHEeHThl KOMIETeHIWH, Kak NpaBuWio, (GOPMUPYIOTCS NpPU HM3YYEHUH HECKOJIBKUX
JMCLUMIUIMH, a TakXKe B HEMaJlol CTelmeHW B Ipolecce NpoxoxkaeHus npaktuk, HUP u Bo Bpems
CaMOCTOSTENIbHONW paboThl oOyuatomierocs. Brimonnenue u 3ammurta BKP sBistores BugoM yueOHOM
JeATeIbHOCTH, KOTOPBIN 3aBepIuaeT npouecc GopMupoBaHUsI KOMIETEHIHH.

Otanbl GOPMHUPOBAHUS KOMIIETEHIIUU B IPOLIECCE OCBOEHUS TUCIIUITIIMHBI:



- HavaJbHBIA d3Tam — Ha 3TOM 3Tane (OPMHUPYIOTCS 3HAHMEBBIC M HHCTPYMEHTAJIbHBIC OCHOBBI
KOMIETEHIH, OCBaMBAIOTCS OCHOBHBIC KaTeropuu, (GopMupyroTcst 0azoBble ymeHus. CTyneHT
BOCIIPOU3BOJUT TEPMUHBI, (DaKThI, METObI, TIOHATHS, IPUHIUIBI ¥ TPABUIIA; PEIIAeT yueOHbIC 3a1a4H
o oOpasiry;
- OCHOBHOIl »Tam — 3HAHWS, YMEHHUs, HaBBIKH, oOecreunBaronire (opMHpPOBAHHUE KOMIIETCHIINH,
3HAYMTEIBHO BO3PACTAIOT, HO €Ill¢ HE JOCTHral0T HMTOTOBBIX 3HaYeHHWU. Ha 3TOM 3Tame CTyIeHT
OCBauBACT AHAJIUTUYCCKUC I[CfICTBHH C NOpCIAMETHBIMU 3HAHUAMH [0 AUCHUILIMHE, crocoo0eH
CaMOCTOSITEIIEHO pemiaTh ydeOHbIe 3a/aui, BHOCS KOPPEKTUBBI B AJITOPUTM JEHCTBUH, OCYIIECTBIIS
KOPPEKIHIO B X0/1€ pabOThl, IEPEHOCUT 3HAHUS U YMEHUS Ha HOBBIE YCIOBUS;
- 3aBepPUIAINIMI 3Tal — HA 3TOM 3Tale CTYAEHT JOCTUIaeT UTOTOBBIX MOKA3aTeNIeW MO 3asBJICHHOU
KOMIICTCHIIUHU, TO €CTh OCBAauUBAacT BECh HeO6XOI[PIMBII71 00BeEM 3HaHI/If/'I, OBJIaJICBACT BCCMH YMCHUSAMHU U
HaBbIKAMHU B C(bepe 3aABJICHHOU KOMIICTCHIIUHA. OH crocoOeH HCIIOJIBL30BAaTh JTH 3HaHUs, YMCHHA,
HAaBBIKH IIPHU PCIICHUU 3aaa4 MOBEIIIEHHON CJIOKHOCTH U B HCCTAaHJAPTHEBIX YCIIOBUAX.

Oransl

TemarudeckoM miane (cMm. PIT/T).

q)OpMI/IpOBaHI/Iﬂ KOMHGTGHHI/II\/'I B XOIAC€ OCBOCHUA JUCHUIINIMHBI OTPAXaAKOTCA

1.3. CBs13b Mex1y popMupyeMbIMU KOMIIETEHIUAMH ¥ (OPMAMU KOHTPOJISI HX OCBOEHUS

B

Ne Kontpoaupyemeie NHAMKATOP A0CTHKEHHS HaumeHoBaHHe OLEHOYHOIO
n/n pasaean! (TeMbl) KOMIETEeH N U CpeacTBA TeKylIeil u
JUCHUTLIMHBI MPOMEKYTOYHOM aTTeCTalMu
Tekymas arrecramus, 1 cemecT
1. dusznuyeckue 3-OI1K-1, Y-OIIK-1, B-OIIK-1 Komnoksuym
2. CnenuajabHast 3-OIIK-1, Y-OIIK-1, B-OITK-1 KonrponsHas pabora
Teopus 3-VKE-1, YV-YKE-1, B-YKE-1
OTHOCHUTEJIbHOCTH
IIpomexxyTouHasi aTTecTanus, 1 ceMecTp
DK3aMeH 3-0OIIK-1, Y-OIIK-1, B-OIIK-1 DK3aMeHAIIMOHHBINA OMIIET

3-YKE-1, V-VKE-1, B-YKE-1




2. Onucanne nNokasaresjedl 1 KpUTEpHeB OLCHMBAHNS KOMIIETEHIIMI HA Pa3JIMYHbIX 3TANAX UX ()OPMHUPOBAHUS, ONIMCAHUE IIKAJI OLleHUBAHUA
KoHeunbIMu pe3ynbraTaMud OCBOEHHUSI MPOTpaMMbl JAUCLUIUIMHBIL SIBJISIOTCS C(POPMHPOBAHHBIE KOTHUTHBHBIE JECKPUIITOPBHI «3HATBh», «YMETbHY,

«BIIAJIETHY», PACIIUCAHHBIE N0 OTACIbHBIM KOMIIETEHLUSM, KOTOpbIE IpHBeAeHbl B 1.1.1. @opmMupoBaHue 3THUX JECKPUIITOPOB MPOUCXOAUT B IpoOIEcCe

M3yUYEHHsI TUCIUILIMHEI 110 3TaraM B paMKax pa3InyHOro BUIa y4eOHBIX 3aHITHN U CAMOCTOSITEIILHOM pabOTHI.
Boiaensitorcs Tpu ypoBHS ¢(hOPMHUPOBAHHOCTH KOMIIETEHIIMN Ha Ka)KJIOM dTalle: OPOroBbIi, IPOJIBUHYTHIN U BBICOKUH.

YpoBHHU CoaepikaresibHOe OcHOBHBIEC IPU3HAKHU BbIJAEJICHUS YPOBHS BPC, ECTS/MIatnéannbuas
onucaHue ypoBHA % HIKAJIA /151 OHEeHKHU
OCBOEHMs | IK3aMeHa/3aveTa
Boicoxkuii TBopueckas AeATeNbHOCTb | Bruouaem Hudxcecmosujuil ypogeHb.
Bce suovr komnemenyuti CryzneHT AeMOHCTpUpYyeT CBOOOAHOE 00IafaHe
cpopmuposarvl Ha 8bICOKOM KOMIIETSHITUSIMHE, CIIOCOOEH MPUMEHUTH UX B A
Ypo8He 8 COOMBEmMCmeul ¢ HECTaHJAPTHBIX CUTYAIHAX: TTOKa3bIBAET 90-100 Ottt/
yensamu u 3a0a4amu YMEHHUE CaMOCTOSITEITFHO IPUHIMATh PEIICHUE, 3auTeno
OUCYUNTIUHDBL pemiate npodieMy/3agady TEOPETUYECKOTO MK
NPUKIIAJHOTO XapaKTepa Ha OCHOBE M3y4YE€HHBIX
METOJIOB, IPUEMOB, TEXHOJIOTUI
IIpoaBuHYTHII [IpumeHnenne 3HaHWW W | Brarouaem Hudcecmosawjull ypogeHs.
Bce 6uovt komnemenyuii ymeHuil B Oojyiee mupokux | CTyAEHT MOXET J0Ka3aTh BIIaJIcHUE B/
cpopmuposansl Ha KOHTEKCTaX Y4eOHOM U | KOMIETEHUUSMH: JEMOHCTPUPYET CIIOCOOHOCTD 85-89 OueHpb XOpoIIo/
NPOOBUHYMOM YPOBHE 8 npogeccuoHaIbHON co0upaTh, CUCTEMaTU3UPOBATh, aHAJTM3UPOBATh 3a4TeHo
coomeemcmeuu ¢ yersamu u | IeSTeIbHOCTH, HEXEIH IO | M IPAMOTHO MCHOJIb30BATh HHPOPMALIUIO U3
3a0auamu OUCYUNIUHbl oOpasiy, Oonbluei mgoJiel | caMOCTOSTENbHO HallICHHBIX TEOPETUUECKUX
CaMOCTOSTEIIBHOCTH U | HCTOYHHUKOB U WJUIIOCTPUPOBATh UIMU C/
UHHUIIMATUBBI TEOPETUYECKHE MOJIOKEHUS WIIK 000CHOBBIBATh 75-84 Xoporo/
NPaKTUKY IPUMEHEHHS. 3a4YTeHo
IToporoBwrii PenponykrtuBHas Crynent JEMOHCTPUPYET BJIaJiCHUE 65-74 D/Y noBaeTBopHTEIBHO/
Bce 6uovt komnemenyuii JeSITeIbHOCTD KOMIIETEHIIUSIMM B CTaHJAPTHBIX CHUTYaIUsX: 3ayTeHo
cpopmuposanvl Ha NOPO20BOM u3jaraer B Impezenax 3ajgad Kypca TeOpEeTHYECKH
ypogHe U MPAKTHYECKU KOHTPOJIHUPYEMbII MaTepual. 60-64 E/Tlocpencraettio
/3auTeHo
Hwuke noporosoro OTcyrcTBHE MPU3HAKOB MOPOTOBOIO YPOBHS: KOMIIETEHIIMH HE CPOPMUPOBAHBI. 0-59 HeynosnerBopurenbHo/

CTy,I[eHT HC B COCTOAHUU MMPOACMOHCTPUPOBATH O6HaI[aHI/Ie KOMIICTCHIIUAMUA B

CTAHJAAPTHBIX CUTYyallUAX.

3aureHo




OrneHrBaHuE Pe3yabTaTOB OOYYEHUS! CTYACHTOB IO JAUCIHUILIMHE OCYIIECTBIIACTCS 1O PErJIaMEHTY
TEKYIIEr0 KOHTPOJIS U IPOMEKYTOYHON aTTEeCTaLlUU.

Kpurepuu onieHuBaHNs KOMIIETEHIUN HA Ka)KJIOM JTalle U3y4EHUs NUCLMILUIMHBI Ul KaKI0T0 BUIA
OILIGHOYHOTO cpezcTBa U npuBoasaTes B 1. 4 @OC. Utorosslil ypoBeHb cHOPMUPOBAHHOCTH KOMIIETCHLIUU
IpU WU3YYEHUH AUCHUIUIUHBI ompenensercss no tabmuue. [Ipu 3TOM crenyer moHUMAarh, YTO TpaHUIA
MEXJly YPOBHSMH Ui KOHKPETHBIX pPE3yIbTaTOB OCBOCHHS 0O0pa3oBaTEIbHON MNPOTpaMMbI MOXKET
CMEILATHCA.

YpoBeHb chpopMHPOBAHHOCTH Texkymmii KOHTPOJIb IIpome:xyTouHas aTrTecTanus
KOMIIeTeHIIUH
BbICOKHI1 BbICOKHI
BBICOKUI NPOOBUHYMbLLL 8bICOKULL
BbICOKUU NPOOBUHYMbLLL
nopo2oebiil BbICOKUU
BbICOKUU nopo2oe8wiil
MIPOABUHYTHIN NMPOJABUHYTHIN NPOABMHYTHII
NPOOBUHYMbLLL nopo2oe8wiil
nopo2o6wlil NPOOBUHYMbLLL
IIOPOTOBBII TOPOTrOBbIH MOPOroOBbIi
HEKE IIOPOTOBOTO IOPOrOBbIN HHIKe IIOPOroBOro
HHKE TIOPOroBoOro -

3. MeTroanyeckue MaTepHajbl, ONpeesiiOIIMEe TNPoOUEeAyPhl ONEHWBAHWS 3HAHMIL, YMEHMIi,
HABBIKOB M (MJIM) ONBITA JeATEIbHOCTH, XapaKTEePHU3YIOIIHUX 3TANbl (POPMHUPOBAHUS KOMIIETCHIM I

Wrorosas aTTecTanus Mo AUCHUIUIMHE SIBJISETCS HHTETPAIbHBIM TOKa3aTelleM KauyecTBa TEOPETUUECKUX U
MPAKTUYECKUX 3HAHUH U HaBBIKOB OOYydYalOIIUXCS IO AUCHMUILUIMHE M CKIAIbIBAETCS U3 OICHOK,
MOJIyYEHHBIX B XOJI€ TEKYIIEH U MPOMEKYTOUHOM aTTeCTAlUH.

Tekymrast aTTecTaiusi B CEMECTPE MPOBOJIUTCS C IETBI0 00ECIIeYeHUs] CBOCBPEMEHHON 00OpaTHOM CBSI3H,
JUTSI KOPPEKITMU 00yUeHH s, aKTUBU3AIIUN CAaMOCTOATEILHON PabOThI 00yJarOITuXCsl.

HpOMe}KYTO‘IHaH arreécrauusa InpcaHasHadu€Ha I 0O0BEKTUBHOIO IMOATBCPKACHUA MW OLCHHBAHUA
JOCTUTHYTBIX PC3YJIIbTATOB 06y‘I€HI/I${ IIOCJIC 3aBCPIICHUA U3YUCHUA JUCHUIIINHBI.

Texyias aTTecranus OCyIIeCcTBISETCS JABa pa3a B CEMECTP:

e xoHTposbHas Touka Ne 1 (KT Ne 1) — BeicTaBisieTcsl B 3JIEKTPOHHYIO BEIOMOCTh HE TIO3HEE 8 HEIeTn
yuebHoro cemectpa. Bxirouaer B ce0si OLIEHKY MEPONPHUSATHI TEKYIIEro KOHTPOJIS ayAUTOPHON U
CaMOCTOSITENIbHOM paboThl OOywaromierocsi mo pasaeinam/reMaM y4yeOHOW TUCHUIUIMHBL ¢ 1 mo 8
HEZeINo yueOHOro ceMecTpa.

e koutponpHas Touka No 2 (KT Ne 2) — BpicTaBnsieTcsi B 9JEKTPOHHYIO BEIOMOCTh HE mo3jaHee 16
Hezenu y4yeOHOro cemecTtpa. Bxitowaer B cebd OIGHKY MEPONPHUSATHH TEKYIIEro KOHTPOJI
ayITUTOPHOM M CaMOCTOSTENbHOM paboThl 0OyUaroerocs mo paszienamMm/reMaM ydeOHON JTUCIUTLINHBI
¢ 9 o 16 Hexento yueOHOTO ceMecTpa.

PGSyJ'ILTaTbI TeKymeﬁ u HpOMeH(YTOqHOﬁ aTTeCTaluM IIOABOAATCA IIO IIKAJIC 68.J'IJ'IBHO']C)CI>1TPIHFOBOI>1
CUCTCMBEI.

JTan peTHHIOBON cCHCTeMBI / Henens bau
Ouneno4ynoe cpeacTso My Maxcinym
Texkymas arrecTanust 1-16 36 60
KonTpoJsbHas Touka Ne 1 7-8 18 30
Konnoxeuym 7 18 30
KonTposbHas Touka Ne 2 15-16 18 30
Konmponvnasn paboma 15 18 30




IIpomexyTouHas aTTecTanus - 24 40

DK3aMeH -

OK3ameHayuoHHbL Ounem - 24 40

UTOI'O no aucuuiinue 60 100

* MHMHHUMAaIbHOE KOJIMYECTBO OAJJIOB 3a OIIEHOYHOE CPEICTBO — 3TO KOJIMYECTBO OanioB, HaOpaHHOE
oOyJaromumcs, Ipd KOTOPOM OLIEHOYHOE CPEICTBO 3aCUUTHIBACTCS, B IPOTUBHOM CITy4ae 00yJarouiuiics
JOJI?KECH JIMKBUJUPOBATDH MOABUBIIYIOCA AKaJICMHUYICCKYIO 3aJ0JI2)KEHHOCTH 110 TCKyHIGfI i
MIPOMEXKYTOYHON arrecTanuu. MHHHMAIbHOE KOJHMYECTBO OA/UIOB 3a TEKYIIYIO aTTEeCTalldio, B T.d.
OT/IENIbHOE OIIEHOYHOE CPEJICTBO B €€ COCTaBe, U MPOMEXKYTOUHYIO arTrectanuio cocraBisier 60% ot
COOTBCTCTBYHOIINX MAKCUMAJIbHBIX OaJUIOB.

CryzneHT cunTaeTcsl aTTECTOBAaHHBIM 0 pa3Jieny, 3a4eTy WM dK3aMeHy, eciau oH HaOpan He MeHee 60%
OT MaKCUMaJIbHOTO Oaiia, MpeaycCMOTPEHHOTo padoyuel porpaMMoi.

CrymeHT MOXeT OBITh aTTEeCTOBaH N0 JUCHUIUIMHE, €CITU OH aTTECTOBAH 10 KaXJIOMY pas3Jelry,
3a4eTy/?K3aMeHy M €r0 CyMMapHbIN 0aiut cocTaBisieT He meHee 60.

Onpeoenenue 60onycoe u wumpaghoe

Bonycel: moompuTenpHbie OAIBI CTYJEHT MOJXKET MOJYyYUTh K CBOEMY PEUTHHTY B KOHIIE ceMecTpa 3a
MIPUCYTCTBUE HA JICKIUAX, TIPAKTUICCKUX U JTAOOPATOPHBIX 3aHATUSX U aKTHBHYIO U PETYISIPHYIO padoTy
Ha 3aHIATHUSX.

bonyc (mpemuanbHble Oajiibl) HE MOKET MpeBbIIAaTh 5 OayioB, BMecTe ¢ OamiaMd 3a TEKYLIYIO
aTTecTaruio — He 6oee 60 6aIoB 3a cemecTp.

4. TunoBble KOHTPOJIbHbIE 3aIaHUsI WM MHbIE MAaTepPUAJIbI, HeOOXOAUMbIe JIsi OLEHKH 3HAHMI,
YMeHH i, HABBIKOB
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porpaMmma
JlucruruinHa Oo6mias pusuka (mexanuka) / General Physics (Mechanics)
BOITIPOCHI K 9K3AMEHY

1. B uem cyTh KOOPAUHATHOTO, BEKTOPHOTO M €CTECTBEHHOTO CIIOCOOOB 3a1aHUS TBUKECHHUSL.

2. Yro HazpiBaeTcs TpaekTopuei Toun? Kak moyiyduts ypaBHEHUE TPACKTOPUH?

3. UTo HaA3BIBAIOT paInyC- BEKTOPOM TOYKH?

4. Yrto Ha3BIBACTCSI CKOPOCTHIO TOUKU?

5. Kak momy4yuth mpoeKuHMHd CKOPOCTH M ONPEAETUTh MOAYIb CKOPOCTH MPU OMUCAHUM JBUXKECHUS
KOOPJIMHATHBIM U €CTECTBEHHBIM crioco0amu?

6. Uto Ha3bIBaeTCS YCKOPCHUEM TOYKH?

7. Kak moiy4uTth MpoeKIuH YCKOPEHHS U ONPEACTUTh MOIYIb YCKOPEHUS P ONMCAHUU JIBUKECHUS
KOOPJIMHATHBIM U €CTECTBEHHBIM crioco0amMu?

8. Uto Takoe myTh? Kak BEIYUCIUTH MyTh PU HEPABHOMEPHOM JIBUXKEHUH TOUYKHU?

9. KakuMu KMHEMaTHYECKUMU XapaKTepUCTUKAMU OMUCHIBAETCS BpalllaTeIbHOE JBIKEHUE TBEPIOTO
tena? [louemy 310 ynoO6HO?

10. Kak cBsi3aHa JIuHEiHash CKOPOCTh TOYKH TBEPIOrO Teja C YIJIOBOM CKOPOCTHIO Tejla MPHU €ro
BpalleHuu?

11. Chopmynupyiite 3akonbl HetoToHa. OnpeaenuTe rpaHuilbl IPUMEHUMOCTH 3aKOHOB HbioTOHA.

12. PackpoiiTe cMbIC BTOPOTo 3akoHa Hpl0TOHA Kak OCHOBHOTO YpaBHEHUS TUHAMHUKU TOUYKH.

13. [loyemy mocTynarenpHOE€ JABIDKEHHE TBEPIOTO Tejla MOXKHO OINHCAaTh Kak JBW)KEHUE
MaTepHUaTbHOU TOUKH.

14. PackpoiiTe nousTue cuiisl B Mexanuke. [lepeunciure cBoiicTBa cui?

15. Kakue cucteMbl 0TCYeTa Ha3bIBAIOTCS HEMHepIManbHbIMU? [IpuBennTe mpuMepsl.

16. Uto Bl monumaere moj cuiamMu uHepuuu? B dueM MX OT/IMYME M B YEM CXOJCTBO C CHUJIAMH, O
KOTOPBIX UAET peyb B 3akoHax HproToHA.

17. 3anumuTte OCHOBHOE ypaBHEHUE TUHAMHUKU TOYKU OTHOCUTENLHOTO ABMkKeHUs. [loscHUTE cMBICTT
(U3MYECKUX BETUYHH B HEM.

18. Kak BwIpaxkaeTcs CuiIa UWHEPUMM B HEWMHEPIUAIbHONW CHCTEME OTCYeTa, MABIKYIIEHCs
MOCTYNATENbHO OTHOCUTEIBHO MHEPLIMAILHOM.

19. Kak BeIpakaeTcsi cuia (CUJibl) MHEPLIUHU B HEMHEPIIMAIBLHON CHUCTEME OTCYeTa, BpAIlarolIencs ¢

MMOCTOSIHHOM yFJlOBOf/'I CKOPOCTBHO OTHOCHUTCIILHO HHepHHaﬂLHOﬁ, CCJIN: a) TOYKa IIOKOMUTCA B
HHepHHaHLHOﬁ CUCTEME OTCUCTA, 6) TOYKa JBMKETCS C MOCTOSHHOM CKOPOCTBbKO OTHOCHUTCIILHO
HeHHepHHaﬂBHOﬁ CHCTEMEI OTCUCTA.
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ConocraBbTe CUITY T'PaBUTALIMOHHOTO IPUTSYKEHUS], IEHCTBYIOLLYIO HA TEJIO CO CTOPOHBI 3€MJIHU, U
CHIIY TSDKECTH. B KakuX TOUKax MOBEPXHOCTH 3€MJIM OHU OJAMHAKOBBI?

Kax nampaBieHna cuia TsSDKECTU Ha MTPOU3BOJIBHOM MIUPOTE?

Kak 3aBHcHT BenMYMHA YCKOPEHHUS CBOOOJHOTO MaAeHHMS OT LIMPOTHI MecTHOCTH. Ha kakoi
IIMPOTE YCKOPEHHE CBOOOIHOTO MaICHUSI MMEET HauMEHbIIIee 3HaYeHHUE.

Uto Ha3pIBalOT MexaHuyeckou cucremoit ten? Kakyto cucremy ten Ha3biBatoT 3aMKHyTOM? Kakue
CHWJIbI Ha3bIBalOT BHYTPEHHUMH, KaKH€ - BHEIIHUMHU.

Chopmymupyiite © 3anmumure TeopeMy 00 W3MEHEHHMM WMIYIbca CHCTEMBI Teln (B
maddepeHnnanbHON U HHTETpabHON Qopmax). [losicHuTe CMBICH, BXOAANINX B Hee (HU3NIECKUX
BEJIMYMH.

CdhopmynupyiiTe 3aKOH COXpaHEHHS HMITYIIbCA.

[IpuBeauTe mpuMepsl COXpaHEHUsI UMITYJIbCA WIIM €r0 MIPOEKIMU B HE3aMKHYTOM cucTeME Tell.
Uto Bbl Ha3blBaeTe LEHTPOM MacC CHCTEMBI. 3alUIIUTE TEOPEMY O JBMKEHUHU ILIEHTpa Macc
cucteMbl. [Ipy KakuX ycIOBHUSIX LIEHTP MAacc CUCTEMBbI MOKOUTCS; OyJeT ABUTAaThCS MOCTOSHHON
CKOPOCTHIO?

JlaiiTe onpeeneHne KWHETUYECKOW YHEPTUM YACTHIIL. 3anuIInTe ee hopmyiy.

Uto Bl moHUMaeTe 1Mo KHHETHYECKOW SJHEPTUE CUCTEMBI YaCTHIL.

Packpoiite nonstue padotsl. Kak BeIYMCINTh paboTy HOCTOSSHHOM cuiibl? Kak BbIUKMCINTH paboTy
MePEMEHHON CHJIbI?

Mosxet nu paboTa cuiibl ObITh paBHOM Hym0? OTpunatensHoii? [IpuBeaure npumepsl.
Cdopmynupyiite TeopeMy 00 U3MEHEHUN KHHETHYECKOW SHEPTHH YaCTHUIIBI.

Packpoiite noHsATHE MOTEHIINAIBHON SHEPIMU YaCTULIBI.

Kakne cumbl Ha3piBalOT KOHcepBaTwBHBIMH. [lpuBemaute mnpumepbl. Kak cBszana pabota
KOHCEpBAaTUBHOW CHJIBI C U3MEHEHHEM MOTEHIMATbHON SHEPIUH YaCTHIIBI.

Packpoiite cMBICT TOHATHS «IIOJIE CHID».

Kak nHaiiTu cuiy, JCHCTBYIONIYIO Ha YacTHIly, CO CTOPOHBI TOJIS, €CJIIM W3BECTHA (PYHKIIHS
noteHuansHoi suepruu U (X,Y,Z) 4acTUIBI B 9TOM ITOJIE.

PackpoiiTe noHsITHE TOJTHON MEXaHUYECKON SHEPTUH YACTHUIIBI.

Cdopmynupyiite TeopeMy 00 H3MEHEHUH TIOJHON MEXaHUYECKOW SHEPTHH YaCTHUIIBI.

Kaxkue cuibl Ha3pIBatOT HEKOHCEpBATUBHBIMHU. [IpuBeuTe mpumepsl.

Cdhopmynupyiite ycioBus, Ipyu KOTOPBIX MOJTHAS MEXaHUYECKask SHEPT U YaCTUIBI COXPAHSIETCS.
Chopmynupyiite 3aKOH COXpaHEHHsI MEXaHUYECKON SHEPTUH U1 CUCTEMBI TEL.

B yem 3akitouaeTcst 0COOEHHOCTh MPOLIECCOB, OOBEANHIEMbIX TEPMUHAMU: «CTOJKHOBEHUE» HIIN
«yzap».

Kakoii ynap Ten Ha3bIBaeTCs yOpyrum; Heynpyrum?

Uto Ha3bIBaIOT K03 PUIIHEHTOM BoccTaHOBIEHU. B uem ero gusndeckuii cMbicn?

Kaxkue 3aKoHBI COXpaHEeHHs] IPUMEHSIOTCA JUIsl YIPYroTro HEHTPaIbHOIO yAapa apoB.

Kakue 3akoHBI COXpaHEHHS MPUMEHSIOTCS A aOCOJIIOTHO HEYNPYTroro LEHTPaJbHOrO yaapa
LIapOoB.

JlaiiTe onpeneneHre MOMEHTA CUIIbI OTHOCUTEIBHO MMPOU3BOJIBHON TOUKHU?

UTO Ha3bIBAalOT MOMEHTOM CHJIBI OTHOCUTENBHO Ocu? Kak ero BoIYUCIUTh?

Packpoiite noHsATHE MOMEHTa UMITYJIbCA YACTULbI OTHOCUTEIBHO MPOU3BOJIBHON TOUKH.
3anuimunTe ypaBHEHHE MOMEHTOB.

Jlnst cucteMsl Ten cPOpMyIUpPYHTE U 3alUIINTE TeopeMy 00 M3MEHEHHMH MOMEHTa UMIylbca (B
middepeHnnanbHON U UHTErpanbHON Gopmax). [losicHuTe cMBICH, BXOAALUINX B Hee (PU3NUECKUX
BEJINYMH.

Coopmynupyiite ycioBus, IPH KOTOPHIX MOMEHT UMITYJIbCA CUCTEMBI TEJI COXPaHSAETCS

Kakoe nBuxeHue TBEpAOro Tejla Ha3bIBAlOT BPAILATEIbHBIM.

IloueMy mnpu onMcaHUM BpPAIIATENBHOTO ABM)KEHUS Tela IPEANOYTEHUE OTHAECTCA YIJIOBBIM
XapaKTEPUCTUKAM JIBUKEHHUSL.

PackpoiiTe cMbICII KHHEMAaTHYECKUX XapaKTEPUCTUK: BEKTOP NIEMEHTAPHOIO yIJla IOBOPOTA, YroJl
IIOBOPOTA, BEKTOP YIIIOBOW CKOPOCTH, YIJIIOBOE YCKOPEHHE.
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Uro Bbl nmoHuMaeTe moj MOMEHTOM HMITyJbCa TBEPAOro Tesa. Kak MOXHO BbIpa3UThb MOMEHT
UMITyJIbCa TBEPIOTO TEJa, BPALLAIOUIETOCS BOKPYI CBOEH OCH CHUMMETPHUH, YEPE3 YIIIOBYIO
CKOPOCTb Y OCEBOM MOMEHT UHEPLIH.

Packpoiite noHsATHE MOMEHTA HHEPLUH TEJIA OTHOCUTEIIBHO OCH.

Kak BpIuMCINTD MOMEHT HHEPLIMH OJTHOPOJHOIO CIUIOIIHOTO Tena. [IpuBeaure npuMepsl.

C kako# uensto ucnonbsyercs Teopema llteitnepa.

3anuiuTe ypaBHEHUE TUHAMUKYU BPaAIIaTEIbHOTO IBIKEHUS Teia. [losicHuTe CMBICI, BXOSIINX B
HEero (PM3MYECKUX BEIIMYMH.

3anummure (GopMyIy AT BBIYUCICHHUS KHHETUYECKOW SHEPrHH Teja, BPALIAroIIerocsi BOKPYT
HEMOABUKHOM OCH.

Kakoe nBuxeHue TBepAOro Tejla Ha3bIBaIOT MJIOCKOIapaliieIbHbIM.

Ha xakue pnBa mnpocredmmx BUIA JBHKEHUS €ro MOXKHO pa3noxuth. [logcHure Bamm
paccyxaeHus Ha Tnpumepe (pucyHKe). SBisieTcss aM  pa3iokeHHe IUI0OCKONapauIeIbHOro
JBUKEHMS Ha MTOCTYNATEIbHOE U BPaIlaTeIbHOE OJTHO3HAYHBIM ?

[TosicHuTe C MOMOIIBIO PUCYHKA, YTO MPHU BCEX BapUAHTAX PA3JIOKEHHS IUIOCKOTO JABMIKEHUS Ha
MOCTYNaTeIbHOE M BpalllaTelIbHOE YIJIOBBbIE XAapAaKTEPUCTHKU BpallaTeIbHONW COCTaBIISIOIIEH
JBKEHUSI OCTAIOTCSI HEM3MEHHBIMHU.

Kakast ocb BpalieHus Ha3bIBa€TCsl MTHOBEHHOM?

KakuMm ypaBHEHHEM NUHAMHKHU OMUCHIBACTCS MOCTYMATENbHAs COCTABIIIONas ABKeHU. Kakum
ypaBHEHHWEM JIMHAMHUKHA OIMCHIBACTCSA BpallaTeiabHas COCTaBIsomas aBwkeHus. [louemy Bol
OCTaHOBWJIM Balll BHIOOP HA ATHX YPABHEHUSX?

3anumure GopMyny A BHIYUCIEHUS KUHETHMUECKOW SHEPruu Teja MpH IJI0CKO-TapauieIbHOM
JBIDKCHHM.

B uem cocrout nomnyiienue npuOIMKEHHOW TEOPUU THPOCKOIIA.

OOBbsCHUTE IPELIECCUI0 THPOCKOTIA.

Urto siBngercs npeameroM uzydenust CTO?

Cdopmymupyiite noctymarsl CTO.

BcnomuaunTe npeobpazoanus JlopeHna 11t KOOpAWHAT U BPEMEHH.

Urto Ha3bIBaeTcsi COOCTBEHHBIM BpemeHem». [loiyuuTe BbIpaskeHue Juisi COOCTBEHHOIO BPEMEHHU
YKW3HU YaCTHUIIBI KaK CIIEJICTBUE U3 TIpeoOpa3oBanuii JlopeHia.

Uto Ha3bIBaeTcsi «coOcTBeHHOH mnuHOW». I[lodyuurte BbIpaskeHue At COOCTBEHHOM JTMHBI
JBUKYIIETOCS CTEPIKHS KaK CJIEICTBUE U3 TpeoOpazoBanuii JlopeHia.

O3Hayaet Ji1 OJTHOBPEMEHHOCTb JIBYX COOBITHI B OJIHOM cHCTEME OTCYETa X OJIHOBPEMEHHOCTD B
Ipyro cucreme otrcuera. J[aiiTe OTBET HA OCHOBAaHMHM aHAJIM3a CIAEACTBUN M3 IpeoOpa3oBaHUi
Jlopenua.

Uto Ha3bIBaeTCS HHTEPBAIOM MEXy coObITUsIMU B CTO?

Kakue unTepBaibl Ha3bIBAIOTCS BPEMEHU-, CBETO-,IPOCTPAHCTBEHHOIOI00HBIMU?

Kakue uHTEpBaibl pa3AensioT COOBITHS, KOTOPbIE MOTYT ObITh CBSI3aHbI MPUYMHHO -CJIEICBEHHOM
cBs3b107 OOBSICHUTE TIOYEMY.

3anuimnTe OCHOBHOE YpaBHEHUE PEISTUBUCTCKOM JTUHAMUKH.

Kakoii popmyoit Beipaxaetcst peasiTHBUCTCKHI UMITYIbC?

Kakoii popmyroit BeipaxaeTcs moHast SHEPTUsi CBOOOIHOM YacTHIIbI?

Uro crnemyeT HOHUMATH MOJI KHHETUYECKOU SHEprHel CBOOOTHOM PENATUBUCTCKOM YaCTHIIbI.

Yro Bbl moHMMaeTe 1o 3HEPTUEN TTOKOSL.

Kak cBs3aHa kMHeTHYeCKasi SHEPTUs PEASATUBUCTCKON YACTUIBI C €€ UMITYJIbCOM.

Kakune ¢usnyeckne BeMMYMHBI MHBApUAHTHBI MO OTHOIIEHHIO K MpeobOpazoBanusiMm JlopeHia.
[IpuBenute npuMepsl.

Kpurtepun oneHuBanns KoMNeTeHUnH (pe3yJbTaToB):
OTIU4HO/XOPOII0/yIOBIETBOPUTENEHO/HEYOBIETBOPUTEIHHO

Onucanue MKAJbI OLICHUBAHUA:

Onenka Kpurepun onieHkn

OtinyHO CTyneHT 10JIKeH:
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— MPOJIEMOHCTPUPOBATH TITyOOKOE M MPOYHOE YCBOCHUE 3HAHUI
IIPOrpaMMHOT0 MaTepUaa;

— UCUEPIIBIBAIOILIE, IIOCIIEN0BATENIBHO, FPAMOTHO U JIOTUYECKU CTPOITHO
U3JI0°KUTh TEOPETUUYECKUI MaTepual;

— MPaBUWIBHO (POPMYIHPOBATH OTIPEACITICHNUS;

— MPOJIEMOHCTPUPOBATH YMEHUS CAMOCTOSTENIFHON pabOTHI C IUTEPATYPOH;
— YMETb CJieaTh BbIBOJIbI [10 U3JIara€MOMY MaTepHaiy.

Xopomo
30-35

CTyaeHT J0JIKeH:

— MIPOJIEMOHCTPUPOBATH JIOCTATOYHO TMOJHOE 3HAHUE ITPOTrPAMMHOTO
MaTepuania;

— NPOJEMOHCTPUPOBATHh 3HAHHE OCHOBHBIX TEOPETUUECKUX TTOHATHIA;
JIOCTATOYHO MOCJIEI0BATENbHO, TPAMOTHO U JIOTUYECKH CTPOIHO U3j1araTh
MaTtepuan;

— IPOJAEMOHCTPHUPOBATEL YMEHUE OPUEHTUPOBATLCS B JINTEPATYPE;

— YMETh c/ienaTh JOCTAaTOYHO 0OOCHOBAHHBIE BBHIBOJIBI 110 U3J1araéMoMy
Marepuany.

Y 10BIETBOPUTEIBHO
24-29

CTyaeHT J10JIKeH:

— IPOAEMOHCTPUPOBATh 001Iee 3HAHUE U3Yy4aeMOro MaTepuana;

— II0Ka3aThb O6HI€C BJIAJICHHUC HOHATHHHBIM arrmapaToM JUCHUIIIIMHBI;

— YMETh CTPOUTH OTBET B COOTBETCTBUH CO CTPYKTYPOI M3JIaraeMoro
BOIIPOCA;

— 3HaTh OCHOBHYIO PEKOMEHIYeMYIO MMPOrpaMMOi yIeOHYIO JINTEpaTypy.

HeynosnerBopurenbHO
23 1 MeHblIIEe

CTyneHT 1eMOHCTpHUpYeT:

— HEe3HaHWE 3HAYUTEIHPHON YacTH POTPaMMHOTO MaTepHala;

— HE BJIaJICHHE MMOHATUIHBIM alnapaToM TUCIUIUINHEL,

— CYIIIECTBEHHBIC OIIMOKHU TP M3JI0KEHUN y4eOHOTO MaTepuaa;

— HEyMEHHE CTPOUTH OTBET B COOTBETCTBHH CO CTPYKTYpPOH M3IaraeMoro
BOIPOCA;

— HEYMEHHUE JIeNaTh BHIBOJbI IO U3JIara€MOMY MaTepHaiy.

11
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MHUCTEPCTBO HAYKHU U BBICIHIETO OBPA3SOBAHUA POCCUNCKOUN ®EJEPAIIUU

OENEPAJIBHOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbBHOE YUPEXJEHHWE BBICIHETO OBPA3OBAHUS
«HaumoHanpbHBIU UCCIENOBATENBCKUN AAECPHBIU yHUBEpCUTET « MU DU »

OOHMHCKMU MHCTUTYT aTOMHOM IHEPIEeTUKN ~
dpwman derepasbHOrO rocyJapCTBEHHOTO aBTOHOMHOT'O 00pa3oBaTe/IbHOIO YUPEX/IeHIS BBICIIIEro 00pa3oBaHs
«Ha1monaJibHBIV MCCIIeq0BaTeIbCKUI SaepHb YHuBepcuTeT «MVIDV»

(IATD HVISTY MU®W)

HHCTUTYT OBIIEN MPOP®PECCUHOHAJBHOM ITOJATOTOBKHA
Kadenpa oOureit u ciennaabHOH PU3HKHU

Hanpasnenue/ 14.03.01 «SInepHasi JHepreTuKa M TemJaopu3nka
CrierinanbHOCTh

OopazoBarenbHas  «Nuclear Technologies»

porpaMmma
JlucruruinHa Oo6mias pusuka (mexanuka) / General Physics (Mechanics)
BOITPOCHI U1 KOJIJIOKBUYMA

1. Tpernii 3akoH HetoroHa. KOHEYHOCTh CKOPOCTH pacipOCTPAHEHHS B3aUMOICHCTBHS

2. Kunemaruka BpaiaTesIbHOTO IBUKEHUSI.

3. Cua TSKeCcTH U Bec Tena.

4. CBs3b YCKOpPEHUH B MHEPIIMATIBLHON U HEMHEPITUAIBHON CUCTEMaX OTCYETa

5. Ilpoekiuu cKOpOCTH U YCKOPEHHUSI B IEKAPTOBON CUCTEME KOOPIMHAT.

6. Brlunciienue myTH, IPOXOAUMOTO TOYKOI MpU HEPAaBHOMEPHOM JIBHIKEHUU.

7. Macca uHepTHas 1 Macca rpaBUTalMOHHAS

8. BexTOopHBII, KOOPAMHATHBIN U €CTECTBEHHBIN CIIOCOOBI 3a/1aHUs IBUKCHHUS.

9. Macca u umnysbc Tena. 3akoHsl HeroToHa.

10. Cuna. Macca. Bropoii 3akon Herotona. OCHOBHOE ypaBHEHHUE JMHAMUKHA MaTEPHAIBHON TOUYKH

11. BekTOpHBIii, KOOPAUHATHBIN U €CTECTBEHHBIN CIIOCOOBI 3a1aHUs JBUKCHHUS.

12. TlepemenieHne, CKOPOCTh M YCKOPEHHUE

13. KoHeYHOCTh CKOPOCTH pacipoCTpaHEHHs B3aUMOICHCTBUS

14. Heunepuuanbueie cuctembl oTcuera. OCHOBHOE NWHAMUKHA B HEWHEPLHUAIHHOW CHUCTEME OTcueTa
ypaBHEHUE

15. CkopocTh ¥ YyCKOpEHHE B €CTECTBEHHOM croco0e 3aJaHus JBIKEHUS (HOpMallbHOE U
TaHTeHIMAILHOE YCKOPEHU).

16. OcHOBHOE ypaBHEHUE IUHAMUKHA B HEUHEPIMATBLHOU CUCTEME OTCUETA.

17. Cunsl uHEpUIUHT

18. TeopeMa 0 IBMKEHHUH LIEHTPA UHEPLIUU CUCTEMBI TET

19. Cuna TsKEeCTH U BeC Tena.

20. Cuna Kopuonuca

21. IlentpoOexxHas cuila HHEPLUU

Kpurtepun oneHuBanns KoMNneTeHUuH (pe3yJbTaToB):

— YpPOBEHb OCBOEHUS 00Yy4aIOIIMMCs MaTepHuaa, peIyCMOTPEHHOTO YUeOHOH MporpaMMoi;

— YMeHHe 00y4aromerocst HCroJib30BaTh TEOPETUUECKIE 3HAHUS TP BBHITIOJHEHUH 33/1aHUH 1 3a71ay;
— 000CHOBAaHHOCTh, YETKOCTh, KPATKOCTh M3JI0’KEHHSI OTBETA.

Onucanne MKaJbl OLEHNBAHUA:

OrMeTKa «0TIAMYHO» (B Oaymax oT 27 no 30) cTaBUTCSI, €CIH:

— U3Y4YEHHBIA MaTepHall U3JI0KEH MOJIHO, OTIPE/IECIEHUS 1aHbl BEPHO;
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— OTBET MOKa3bIBAET MOHUMAHUE MaTEpUaa;

— oOyyaromuicss MokeT O0OOCHOBAaTh CBOM CYXKJEHHs, NMPUMEHHUTh 3HAHUS HA MPAKTHUKE, MPHUBECTH
HE00X0IMMBbIE IPUMEPHI, HE TOJILKO 10 YUEOHUKY M KOHCIIEKTY, HO U CAMOCTOSITENIbHO COCTaBJICHHBIE.
OtMeTKa «xopomio» (B 6ayax ot 22 10 26) CTaBUTCS, €CIIH:

— M3Y4YEHHBIA MaTepHall U3JI0KEH T0OCTaTOYHO TOJIHO;

— NpU OTBETE MAOIMYCKAIOTCS OIIMOKH, 3aMHUHKH, KOTOpbIE OOYYaIOUIMICSs B COCTOSHUU HCIIPAaBUTH
CaMOCTOSITEIIHO MTPHU HABOSIIMX BOTIPOCAX;

— 00y4aroUINiics 3aTpyIHAETCS C OTBETaMH Ha 1-2 JOMOIHUTEIHHBIX BOTIPOCA.

OTMeTKa «yA0BJIETBOPHUTEILHO» (B Oaiax oT 18 1o 21) craBurcs, ecnu:

— Marepuaj HU3J0XKEH HEMOJHO, C HETOYHOCTSIMH B OIpPENCIICHUH MOHATUH HiIu (HOPMYITHPOBKE
ONPEIEIICHUN;

— MaTepHal u3JlaraeTcs HermociIeA0BaTENbHO;

—00ydJaronuics HE MOXET JOCTAaTOYHO TIyOOKO M JOKa3aTelbHO OOOCHOBATh CBOU CYXKICHUS U
MIPUBECTH CBOU NPUMEPHI;

—Ha 50% NONOJHUTENBLHBIX BOIPOCOB JaHbl HEBEPHBIE OTBETHI.

OTMeTKa «HeyA0BJIeTBOPUTENbHO» (B Oamuiax oT 0 1o 17) craBurcs, eciu:

— TIpU OTBETE OOHAPYKUBACTCS MOJTHOE HE3HAHNE M HETIOHUMAaHNE U3y4aeMOT0 MaTepraa;

— MaTepHai u3JlaraeTcsi HeyBEpeHHO, OECIIOPSI0YHO;

— J1aHbI HEBEPHBIE OTBETHI OoJiee yeM Ha 50% NOMOTHUTETbHBIX BOIIPOCOB.
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MHUHUCTEPCTBO HAYKHU U BBICIIETO OFPA3BOBAHUSA POCCUUCKOW ®EJIEPAIIMU
®EJIEPAJIBHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEX/JEHUE BBICUIEIO OBPA3OBAHUSA

«HaumoHanpbHBIU UCCIENOBATENBCKUN AAECPHBIU yHUBEpCUTET « MU DU »

OOHMHCKMII MHCTUTYT aTOMHOV 3HEePreTUKN ~

dwman demepabHOTO rocyIapCTBEHHOTO aBTOHOMHOT'O 00pa30BaTeIbHOTO YUpeXIeH s BBICIIIero 00pa3oBaHms
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KoMmmuiekT 3a1aHuil 1Jisl KOHTPOJIbHOU PadOTHI
Bapuant 1
3amayva |

B 79 rony mpousonuio 3HameHuTOE M3BepkeHne BesyBus, a B 1054 r. Ha HeOe HAOIIOAIM CBEPXHOBYIO
3BE€3/ly, paccTosiHuE 10 KOTOopoil paBHO R=3588 cBeToBbIX jeT. Haliiure ckopocTh V CUCTEMBI OTCYETA, B
KOTOPOi1 3T0 U3BepkeHue Be3yBus u B3pbIB CBEPXHOBOI MPOU3OLLIH OJHOBPEMEHHO.

3agava 2

Heiitpons! ¢ sHeprueii E poxxaaroTcst B TUIIOTETUYECKOM MCTOYHMKE B IEHTpE ['anakTHKU M HEKOTOpas
WX YacTh JICTUT IO HANpaBJIEHUIO K 3eMJie, a MOJOBHUHA U3 3TOM yacTu AojeTaer A0 3emiu. PaccrosHue
oT 3emi J10 nieHTpa I"anaktuku pasHo 2.6 -10* cBeToBrIX JeT. CpeHee BpeMs KU3HHU HelTpoHa =887 c,
a aHeprus nokos 0.94 mc? = I'>B. Haitaute snepruto E 3THX HEHTPOHOB.

3anaya 3

JIBa mpOTOHA JETAT HaBCcTpeuy Apyr apyry. [lomHas sHeprus kaxaoro npoToHa B 1a00paTopHON cucTeMe
otcuera pasHa E = 7 -10% I'3B. Haiiute sHepruto mokos Mc? 3T0il CHCTEMEL.

Bapuant 2

3azmayga 1

Yactuna, nosiHas sHeprust kotopoi paBHa E=9.9 I'3B neuxercs co ckopoctero V = 0.9999c. Hailinure
SHEPIUIO HOKOS MC? 3TOM YaCTHIIBL.

3azjaya 2

Dnektpon (dHeprus mnokos 511 ,0 mc?= MbB) HaumHaeT IBUraThCs 1O HPAMOH C MOCTOSHHBIM
YCKOPEHHEM B CONYTCTBYIOLIEH CHCTeMe OTcueTa M jocTuraer sHepruu E=511 I'3B 3a Bpems t=10% ¢ B
nabopatopHoii cucteMe orcdera. Haiinure coOcTBeHHOE Bpems t', 32 KOTOPOE DIEKTPOH JOCTUTAeT dTOU
sHepruu E.

3agaua 3

B 685 rogy mpousonuio ouepeaHoe cuibHOE u3BepxkeHue Besysus, a B 1604 roxy Kennep mabnroman Ha
HeOe CBEpXHOBYIO 3BE3/y, PacCTOSTHUE J0 KOTopoi paBHO R =3262 cBeroBsIx roga. Haliqute ckopocts V
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CUCTEMBI OTCUETa, B KOTOpOH 3T0 mu3BepxeHue BesyBus mpousonuio Ha 1000 sieT paHblie MOMEHTa
B3pbIBA CBEPXHOBOM 3BE3/bI.

Bapuanr 3

3aznaya 1

B 472 r. nmpousonuio odepeaHoe CUIIbHOE M3BepkeHne Besysus, a B 1572 1. Tuxo bpare nabmonan Ha
HeOe CBEpXHOBYIO, paccTosiHHE /10 KoTopoil paBHO R =1174 cBeroBeix ner. Haiiaute ckopocts V
CUCTEMBI OTCUETa B KOTOPOM 3TO u3BepkeHue BesyBus npouszouwno Ha 1000 et no3xe MOMEHTA B3pbIBa
CBEPXHOBOM 3BE3/bI 3.

3ajaya 2

HecrabunpHas wactuia poawmiack B atMocdepe Ha BeicoTe h=10 kM u pacmanack BOJHM3HM MOBEPXHOCTH
3emun. IMonmas sHeprus yactuusl pasHa E=300 B (sHeprus moxos 0.14 mc® = I'9B), a ee ckopocTs
HarpasiieHa oz yrioM 600 k BepTukanu. Haligure oTHOmeHne coOCTBEHHOTO BpeMeHH At )KM3HU 3TOH
YaCTHIIBI K €€ CPeJHEMY BpeMeHH Ku3Hu 1=2.6 *10% ¢

3ajgaya 3
B kxocMuyeckoM IpOCTpaHCTBE MPOTOH JBMIKETCSl MO OKPYXHOCTH B IUIOCKOCTH TEPHEHAUKYISIPHON
JIMHMSAM HHAYKIMM MarHUTHOTO T0JIsi, Kotopas pasHa 2 *107'° B = - Tn. TTonnas sHeprys NpoTOHA paBHA

E=107 I'B. Haiigute paauyc R 310ii okpyxkHOCTH. DHEprus nokos mpotona 0.94 mc? = B, 3apsz e =
1.6 10 P K.

Bapmuanr 4

3anaya |

HecrabunpHbie yacTUIbl (HEUTpaIbHBIE MU-ME30HBI) JIETAT cOo cKopocThio V = 0.9999 ¢ B HanmpaBieHUH
ocu OX yabopaTopHOM CHCTEMBl OTCUETa M PacIaaloTcs Ha JBa raMMa-KBaHTa. B cucreme otcuera,
CBA3aHHOM C KaXJOM wyacTulleld, HampaBjeHHE pa3jiera TIaMMa-KBaHTOB IPOTHUBOIOJIOKHBI H
pacmpezneneHbl paBHOMEPHO MO0 BceM yriaM. Haiinure yron o pactBopa KOHyca, B KOTOpoM JeTHT 75%
BCEX raMMa-KBaHTOB B JIaA0OPAaTOPHON CUCTEME OTCUETA.

3agaya 2
Yacruiia, nojiHas 3HEprusi Kotopoil paBHa E, nBukercs co ckopoctbio V=c. Haiimutre maccy m 3Toil
YaCTHULIBI.
3agaua 3

JIBa KocMHMUYECKUX KOpalis JeTAT K 3emiie Mo MpsAMOil ¢ OJUHAKOBBIMU CKOPOCTSIMH JPYT 32 JAPYTOM.
Bropoii kopabnps npubnusuics k 3emiie CIycTs JiBa Mecslia Mociie MepBoro o JiabopaTOpHbIM YacaM Ha
3emsie. Bpems At’' 3ama3gpiBaHusi BTOPOro KOpaOisi OTHOCHTENIBHO IIEPBOIO B CHCTEME OTCUETa,
CBSI3aHHOM C KOopabnsiMu paBHO 4 MecsauaM. Haiinure ckopocTh V KOCMUYECKHX KOPaOIeid.

Bapmuanrt 5

3anayva |

UYacrtuna netut B HanpasieHuu ocu OX mabopaTopHOi cucTeMbl oTcuera co ckopocthio V = 0.9999¢. B
CHUCTEME OTCYETA, CBSI3aHHOMU € 3ToM yactuuei ocb O’X’ napamnensHa ocu OX. B aT0li cucteme orcyera
B110Jb ocu O'Y' o 6 HampaBieHUIo K JacTule JeTuT GoToH. [Toa kakum yriom o oTHocuTenbHO ocu OX
71a00paTOPHOM CUCTEMBI OTCUETa JIETUT 3TOT (POTOH?

3azjaya 2

JIBe yacTHUIIBl JETENIN OJIHA 3a JPYroi Mo mpsiMoit ¢ oJMHaKoBOM ckopocThio V = 0.6¢ B mabopaTopHOi
CHUCTEME OTCUYETa M NONAIU B HEMOJBWKHYIO MHUILIEHb C MHTepBaJoM BpemeHu At = 50Hc. Haiinure
paccrosiuue |' Mexay yacTMLIaMU B CHCTEME OTCUeTa, B KOTOPOH OHH MOKOWJIUCH CTOJIKHOBEHHUS C
MHUILEHBIO.

3agaua 3
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HecrabunpHast acTuma poauiach U pacranach B OJHOHM M TOM ke Touke. Bpems KHU3HM 4acTHIIBI paBHO
1= 1 Mmxc. Haiigure ckopocth V cucTteMsl oTcueTa, B KOTOPON PacCTOSIHUE MEXKIY TOUKaMU POKICHUS U
pacmana paBHoO =3 km.

Bapuanr 6

3azaya 1

JIBa sapa CBUHIA JIETAT HABCTPEUYy APYr APYry € OJUHAKOBBIMH CKOPOCTSMM M CTaJKuBarorcs. llpu
CTOJIKHOBEHHH POXKAAIOTCS THICSYH PAa3HBIX YaCTHI, KOTOPBIE Pa3NIETAOTCsl M30TPOITHO B CHCTEME IIEHTpa
macc. TTonmHas SHeprus Kaxmoro sapa B TabopaToOpHOi cucTeMe oTcuera paBHa E = 2.87 -10° I'»B
(oHeprus moxos 195 mc? = I'sB). CkopocTu pasneTa YacTUI[ B CHCTEMe HEHTPa MAacC IPUOIIKEHHO
paBubl V = 0.9999 c. Haitgute yron o pactBopa KoHyca, B KOTOpoM JIeTUT 99% Bcex yacTull B CUCTEME
0TCYETa, CBSI3aHHOW C OJTHUM U3 SAEP.

3ajgaua 2

DnexTpon (dHeprus mokos 511 ,0 mc’= MpdB) HaumHaeT ABHTAaThCA 10 HPAMOH C MOCTOSHHBIM
YCKOPEHHEM B COIYTCTBYIOIIEH cHCTeME oTcdyera W jpocturaer sHepruu E=511 I»B 3a Bpems
t=10* ¢ B nmaGopartopHoii cucreme oTcuera. Haiinure coOCTBEHHOE BpeMs t', 32 KOTOpOE >JIEKTPOH
JOCTUTAeT 3TOM 3Heprum E.

3agava 3

JIBe yacTULbI JIETAT HABCTpeuy APYT JIPYTy CO CKOPOCTSAMHU, KOTOPHIM COOTBETCTBYIOT JIOPEHIIEBCKHE
daxrops y1 =10° u y2 =10°. HaiizuTe BeTHMdMHy JTOPEHIIEBCKOTO (HAKTOPA Y OJHOMN U3 YACTHI] B CHCTEME
nokost apyroi. 19. Ha yckopurene (607bIIOM aJpOHHOM KOJUTIAJIepe) CTAJIKWUBAIOTCS JBa MPOTOHA,
JeTsAnMe HaBcTpedy Apyr Apyry. IlomHas sHeprus kaxmoro mpotoHa pasHa EO = 7-10 2B (sneprus
nokos 0.94 mc? = I'3B). HaiiguTe sHepruio E 0HOTO U3 IPOTOHOB B CHCTEME TIOKOS APYrOTo.

Kputepun oueHuBaHusi KOMIeTeHUH (pe3yJIbTaTOB):

Ounenka Kpurepun onenkn

OTanaHo — pEUICHNUH 3aJIaHUI U3JI0KEHBI TI0JIHO;

C 27 no 30 6amtoB — OTBET MOKAa3bIBAET MOHUMAaHUE MATEPUAIIA;

— TIPUBEJICHBI BEPHO PEIICHHS BCEX 3aJaHUH, TOMYCKAIOTCS
HE3HAYUTEIbHBIC apU(PMETHICCKUE OTITHMOKH.

Xoporo — IpUBEJICHHBIC PEILIeHUs 3aJaHHI U3JI0KEH JOCTAaTOYHO IOJIHO;
¢ 22 no 26 6amioB — IIPU KOJIMYECTBEHHOM OIIEHKE JIOMYCKAIOTCs apu(pMeTHIecKue
OIINOKU;
— IIpUBEJICHBI BepHbIe penieHus Ha 6osee ueM 80% 3amaHuil.
Y 10BIETBOPUTETHHO — peleHus 3aJaHui U3JI05KEHBI HEMOJHO, C HETOYHOCTSIMU B

¢ 18 no 21 6amnos OTIpeJIeNIeHUH MOHATUI WK (GOPMYIHUPOBKE ONPEICICHHUIA;
— Ha 30-40% 3amanuii JaHbl HEBEPHBIE OTBETHI U NMPUBEACHBI HEBEPHbBIC

PCIICHUS.

HeynoBneTBopuTenbHO | — MU pEICHUH 33JaHUIl 0OHAPYKUBAETCS NIOJTHOE HE3HAHUE U
¢ 0 no 17 6anos HEMOHUMAaHHE U3y4aeMOT0 MaTepuaa;
— IpUBEJIEHO HEBEepHOE perieHue 6osee yem 50% 3anaHuil.

Onucanue MKAJbI OLICHUBAHUA:

PeliTuHroBBIN 02,171 11O Ouenka no 5-0anabHOMI
AUCHUILINHE 32 cucreme
KOHTPOJILHYIO
27— 30 OTan4HO
22 — 26 Xopo1o
18 -21 Y 10BIETBOPUTEIIHHO
<17 HeynosneTBopuTesbHO
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JlabopaTopHbie padoThI

[Tokazarenu ¥ KpUTEPHUH OLIEHKH BBITIOJIHEHUS U cJIa4uM Ja0OPaTOPHBIX paboT:

IMoka3aTenu oleHKH Kpurepun onenkn Bbanabl
(max)
1. BeimosHeHue Bcex | - IOMYCK A0 BBITTOJTHEHUS PaOOTHI, 30
71a00paTOPHBIX pabOT | - yMEHHE paboTaTh C MPUOOPaAMH;
- YMEHHE KOPPEKTHO (PUKCUPOBATH MMOKA3aHUS TPUOOPOB;
- YMEHHE NMPaBUIBLHO OPOPMIISITh U 3aHOCUTDH ITOKA3aHUS B
71a00PaTOPHBIN JKypHAIL.
2. CobmoieHue - IpaBWIIbHOE 0(OPMIICHHE BBOIHOM YacCTH OTYETA, 30
TpeOoBaHUH K - IpaBUJIbHOE O(POPMIICHHE PACYETHON YaCTH OTYETA;
o(OpMIICHHIO OTYETa | - YeTKas U MpaBUiIbHast POPMYIUPOBKA BHIBO/IA UCXOS U3
1o 1abopaTopHO MOJIy4YEHHBIX PE3YJIbTaTOB;
pabote - TPAaMOTHOCTD U KYJIbTypa U3JI0KEHUS;
- BJIaJIcHUE TEPMUHOJIOTUEH U MOHITUIHBIM anmnapaTom
poOJIEMBI.
3.01BeTHI Ha - TPaMOTHO U BEPHO C(HOPMYIUPOBAHBI OTBETHI HA 40

KOHTPOJIbHBIC
BOIIPOCHI

KOHTPOJIbHBIC BOIIPOCHI.

I xaJjbl oeHOK:

90 — 100 0anIoB — OLIEHKA «OTIUYHOY;

75 — 89 6annoB — OlLIEHKA «XOPOIIIO;

60 — 74 6anIoB — OLIEHKA «YJOBJIETBOPUTEIHHOY;
0 — 59 GannoB — OIIEHKA «HEYTOBIETBOPUTEIHHOY.
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