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O0JacTh NpUMeHeHHus

®onn omneHouHbix cpeactB (POC) — sBusercs 00s3aTeTbHBIM TPUIIOKEHHEM K pabodeid
porpaMMe JTUCIMILIMHBI U 00eCIeunBacT MPOBEPKY OCBOCHHSI TUIAHUPYEMBIX pe3yIbTaToOB 00yueHUs
(KOMIIETEHIIMH W WX HHIUKATOPOB) TIOCPEICTBOM MEPONPHUSITHH TEKyIIeH W MPOMEKYTOYHOM
arrecTaluy 1o JTUCHUIIJINHE.

Heau n 3a1a4u GoHAA OLIEHOUYHBIX CPEACTB

Henpto @DonAa OIEHOYHBIX CPEACTB SBISETCS YCTAHOBJIIEHWE COOTBETCTBUS YPOBHS
MOJATOTOBKUA 00ydaromuxcsi TpeOoBaHUSAM (efepalbHOr0 TrOCyAapCTBEHHOTO 00pa30BaTeIbHOIO
CTaHJapTa.

JUis  pocTuKeHHsl TMOCTaBlieHHOW 1enu @OOHIOM OLIGHOYHBIX CPEJICTB MO JAUCLHUILIIMHE
pelarTes CeyoLye 3a1a4n:

— KOHTPOJIb M YIpaBJICHHE IMPOLIECCOM MPHOOpeTeHus OO0y4arolMMHCS 3HAHWM, YMEHUN U
HAaBBIKOB, MIPEAYCMOTPEHHBIX B paMKaX JaHHOUN JUCIUILIUHBI,

— KOHTPOJIb U OLIEHKA CTETNIeHH OCBOEHUSI KOMIIETCHIIUN, MPEAYCMOTPEHHBIX B paMKaxX JaHHOU
JUCLUTIITNHBI,

— obecriedeHre COOTBETCTBHS Pe3yabTaTOB OOyueHHUs 3adadam Oyayimied npodeccruoHalbHON
JEATETLHOCTH 4Yepe3 COBEPIICHCTBOBAHHME TPAJAUIIMOHHBIX M BHEIPEHUE MHHOBAIMOHHBIX METOJIOB
oOydeHus B 00pa3oBaTeNbHBII MpoliecC B paMKaxX JaHHOW JUCIUILTUHBIL.



1. Ilepedyenbs MUIaHHUPYEMBIX Ppe3yJbTATOB OOy4YeHHs] 1O JUCHUILVIMHE, COOTHECEHHBIX C
IJIAHUPYEMBbIMH Pe3y/IbTATaMH 0CBOCHHs 00pa30BaTeJbHOI MPOrpaMMbl

1.1. B pesyromame oceoenusn OII 6axkanaspuama ooyuarouuiica 00J15ceH 061a0emsv cieoyrouumu
pe3yromamamu 00yuenus no OUCYUnIUHEe:

Konanl HaumenoBanue Koa u HaumeHOBaHMe HHAMKATOPA
KOMIIeTeHIMii KOMIIETEeHIINH JOCTH:KEHHSI KOMIIETEHIIMH
YKE-1 Crioco0€eH HCIIOJIb30BaTh 3-YKE-1 3HaTh: OCHOBHBIE 3aKOHBI
3HAHUS €CTECTBEHHOHAYYHBIX JUCIHUIUIMH, METObI
€CTECTBEHHOHAYYHBIX MaTEMaTHYECKOT0 aHaJIn3a U MOJICITMPOBaHMUSI,
JTUCHUTUINH, TPUMEHSTh TEOPETUUECKOT0 U SIKCIIEPUMEHTAIBHOTO

METO/bl MATEMATUYECKOTO UCCJIEI0BAHMS
aHanu3a u moaenupoBanusi, | Y-YKE-1 YMmeTs: ucnosib3oBaTh MaTeMaTHYECKUE

TCOPECTUYCCKOI'O U METOJbI B TEXHUYCCKUX IIPUITOKCHUAX,
OKCIICPUMCHTAJIBHOT'O pacCcuUUuTbIBaTh OCHOBHBIC YHCJIOBBIC
HCCIICOOBAHUA B XapaKTCPUCTUKHU CﬂyqaﬁHbIX BCJIMYHUH, PCHIATH
IIOCTABJICHHBIX 3agadax OCHOBHBIC 3aJa49H1 MaTeMaTHIECCKOM CTaTUCTHUKH,

pelaTh TUIIOBbIE pPaCUETHBIE 3aJjauu
B-VKE-1 Bnagers: MmeTogamMu MaTeMaTH4ECKOIO
aHaJM3a U MOJICIMPOBAHUS; METOJaMH PELLICHUS
3a/1a4 aHaJIM3a ¥ pacuera XapaKTepUCTHK
(U3NYECKUX CUCTEM, OCHOBHBIMH ITPHEMaMHU
00pabOTKU IKCIIEPUMEHTAIbHBIX JTaHHBIX,
METO/1aMU pabOThI C MPUKIATHBIMU
IPOTrPaMMHBIMHU MPOTYKTaMHU

OIIK-1 Crioco0€eH HCII0JIb30BaTh 3-OIIK-1 3HaTh: 0a30BBIE 3aKOHBI
0a30BbI€ 3HAHMS €CTECTBCHHOHAYYHBIX JIUCIIUTIINH, OCHOBHBIE
€CTECTBEHHOHAYYHBIX MaTeMaTHYECKHE 3aKOHBI; OCHOBHbBIC (PU3NUYCCKUE
IHACIUILINH B SIBJICHUSI, TIPOIECCHI, 3aKOHBI U TPAHUIIBI UX
npodeccnoHanbHOM MPUMEHUMOCTH; CYIIIHOCTh OCHOBHBIX

ACATCIIBHOCTH, IIPUMCHSATH XHUMHUYCCKUX 3aKOHOB U ﬂBHCHHﬁ; METOBbI
METOAbI MATEMATHYCCKOT'O MaTeMAaTUYCCKOTro MOACIIMPOBAHN,
aHaJIM3a U MOACIIMPOBAaHNA, TCOPECTUUCCKOT'O U SKCIICPUMCHTAJIBHOT'O

TEOPETUYECKOTO U UCCJIEI0BAHMS
AKCIEPUMEHTAIBLHOTO V-OIIK-1 YMeTb: BBISBIATH
HcCcIeA0BaHuUs €CTECTBEHHOHAYYHYIO CYIIHOCTh IPOOIIEM,

BO3HUKAIOIIMUX B X0/1€ MPO(HeCcCHOHATBHOM
JESATENIBHOCTH, ITPUBJIEKATh JUISl UX PELICHUS
COOTBETCTBYIOIINHN (PU3UKO-MaTEMaTHUECKHUI
anmnapar

B-OIIK-1 Bnagers: MaTeMaTHYECKUM aIllapaTomM
U1 pa3paboTKU MO/IesIel POIIECCOB U SBJICHUH,
pelIeHrs MPaKTHYECKUX 3aj1au
poeCCUOHATIBHOMN 1eATeIbHOCTH; HaBbIKAaMH
WCIIOJIb30BAaHUS OCHOBHBIX 00LIe(U3NYECKUX
3aKOHOB U NPUHIUIIOB

1.2. Dmanot hopmuposanus komnemenyuit ¢ npouecce océoenusn OIl 6akanaspuama

KoMmoHeHThl KOMNETEeHIMH, Kak NpaBuWio, (GOpMUPYIOTCS TpU HU3YYEHUH HECKOJIbKUX
JUCLHUIIINH, a TaKK€ B HEMAJIOW CTENEHW B Ipolecce NpoxoxaeHus npaktuk, HUP u Bo Bpems
CaMOCTOSITeNIbHONW paboThl oOyuatomierocs. Bommonnenue u 3amuta BKP sBnstorcs Bunom yueOHON
JeSITeIbHOCTH, KOTOPBIH 3aBepiIaeT rnpoiecc GopMUPOBAHHSI KOMITETEHIUH.

Oransl GOPMHUPOBAHUS KOMIIETCHIIMU B TPOLIECCE OCBOSHUS TUCIUITIIMHBIL



- HAYaJBHBIN STam — Ha 3TOM dTane (HOPMHUPYIOTCS 3HAHWUEBBIE M WHCTPYMEHTAJIbHBIC OCHOBBI
KOMIIETEHIIMM, OCBaMBalOTCSI OCHOBHBbIE KaTeropuu, (opmupyrorcs 6azoBble ymeHus. CTyneHT
BOCTIPOM3BOJNT TEPMUHBI, (DaKTHI, METOIbI, TOHATHS, MIPUHIIUIIBI U IPABUIIA; peliaeT ydeOHble 3a1a9u
1o oOpasiy;
- OCHOBHOM »Tam — 3HAHWS, YMEHUS, HABBIKH, oOecreuyuBaroniue (HOPMUPOBAHHE KOMIICTCHIIUH,
3HAYUTENIbHO BO3PACTAlOT, HO €lIe HE JIOCTUral0T UTOrOBBIX 3HaueHWW. Ha 3ToMm sTame cryneHT
OCBAaMBACT AHAJIMTUYECKHE JIEUCTBUS C NPEIAMETHHIMA 3HAHUSMU 10 JAUCHUIUIMHE, CIOCOOCH
CaMOCTOSITENIbHO pelliaTh yueOHbIe 3a/1ay, BHOCS KOPPEKTUBBI B aJTOPUTM JIEHCTBUM, OCYILECTBISSA
KOPPEKIIHIO B X0J1¢ pa0OThI, IEPEHOCUT 3HAHUS U YMEHUS Ha HOBBIE YCIIOBUS;
- 3aBepIIAIOIINH YTall — Ha 3TOM 3Tale CTYACHT JOCTUTaeT WTOTOBBIX IMOKa3aTesiel MO 3asBICHHOMN
KOMIIETEHIIMH, TO €CTh OCBaWBaeT BEChb HEOOXOAUMBII 00BEM 3HAHUI, OBJIAIEBACT BCEMH YMEHUSIMU U
HaBbIKaMU B cepe 3asBieHHON komrereHIu. OH cmocoOeH HCIOJIb30BaTh 3TU 3HAHUS, YMEHUS,
HABBIKY IPU PEIICHUH 33/1a4 TOBBIIICHHOMN CII0)KHOCTH U B HECTaHJAAPTHBIX YCIOBHUSX.

Ortanbl  QOpMHUPOBAaHUS KOMIETCHIIMA B XOJI€ OCBOCHHUS JUCIHIUIMHBI OTPAXKAIOTCS B
tematndeckom miane (cm. PITJT).

1.3. CBsa3b Mexxk1y popMHUPYeMbIMH KOMIIETEHIIUSIMU U GopMaMH KOHTPOJISI HX OCBOEHHS

Ne KonTposupyemsle NHankaTop 10CTHKEHUS HaumeHoBaHMe OLIEHOYHOTO
n/m pa3aeJibl (TeMbl) KOMIIeTeHIIUH CpeAcTBa TeKylleHd 1
JHCIHILTMHBI TMPOMEKYTOYHOM aTTecTallNu
Texymas arrectamnus, 1 cemect
1. duznuecKue 3-0OI1K-1, V-OIIK-1, B-OIIK-1 Komnoxsuym
OCHOBBI MEeXaHNKH 3-YKE-1, V-YKE-1, B-YKE-1
2. CrnenuaiabHas 3-0OI1K-1, YV-OIIK-1, B-OIIK-1 KouTposbHas padora
Teopus 3-YKE-1, V-YKE-1, B-YKE-1
OTHOCHUTEJIbLHOCTH
IIpome:xyTouHasi arTecTanus, 1 cemecTp
DK3aMeH 3-0OIIK-1, Y-OIIK-1, B-OIIK-1 DK3aMeHAIMOHHBIN OUIeT
3-YKE-1, V-YKE-1, B-YKE-1




2. Onucanmne nmoka3aresieil M KpUTeprueB OLEHNBAHUS KOMIIETEHIIUI HA PAa3JIMYHBIX 3Tanax ux GopMUpPOBaHNsl, ONIMCAHUE IIKAJ OLlEeHUBAHMS
KoneunsiMu pe3yjibTaTaMu OCBOCHUA IMPOrpaMMbl AUCHHUIUIMHBL ABJISAIOTCA CCI)OpMI/IpOBaHHBIe KOTHUTHUBHBIC ACCKPHUIITOPLI «3HATH», «KYMCTbH)»,

«BIAJIETh», PACIIMCAHHBIE TIO OTACIbHBIM KOMIETCHLIUAM, KOTOpbIe MpuBeaeHbl B 1.1.1. @opmMupoBanue 3TUX IECKPUITOPOB MPOUCXOAUT B IpoOIecce

M3yUYEHUS TUCIMILIMHEI 10 STalaM B paMKax pa3MyHOro BUa y4eOHBIX 3aHATHIA U CAMOCTOSITEIbHOIN paboTHI.
Brigensitores Tpu ypoBHS ¢(hOPMUPOBAHHOCTH KOMITIETEHIIMN Ha Ka)KJIOM 3Tale: NOPOroBbIN, MPOABUHYTHIA U BHICOKU.

YpoBHu CopaepxaresibHOe OcHoOBHbBIE IPU3HAKHU BblJeJICHUS] YPOBHA BPC, ECTS/MaTudanabHas
onucaHue YPOBHA % LIKAJ1a I OLEeHKH
OCBOEHHs | IK3aMeHa/3auyeTa
Boicokmii TBopueckas AeATENbHOCTh | Bruouaem nHudxcecmosawuil ypogeHts.
Bce 6uovi komnemenyutl CryneHT 1eMOHCTpUpYeT cBOOOIHOE 00NagaHue
cpopmuposanvl Ha 8bICOKOM KOMIIETEHIUSIMU, CIIOCOOEH IPUMEHUTh UX B A/
YPOBHE 6 COOMEEMCMBUU C HECTAaHAAPTHBIX CUTYAIHUSX: TTOKA3bIBACT 90-100 Ormao/
yenamu u 3a0a4amu YMEHHUE CaMOCTOSITEIbHO IPUHUMATh PELICHUE, 3auTero
OUCYUNTUHDBL pemarp mpobiemMy/3aady TEOPETUIECKOTO M
HPUKJIAJHOTO XapaKTepa Ha OCHOBE U3Y4YE€HHBIX
METOJIOB, PUEMOB, TEXHOJIOTUI
IIponBuHyTHIN [IpumeneHne 3HaHMW U | Bruouaem Hudcecmosuwjull ypogeHb.
Bce 6uowi komnemenyuti yMeHu#i B Oonee mupokux | CTYZEHT MOXET J0Ka3aTh BIIAJICHHUE B/
cpopmuposanvl na KOHTEKCTaX  Y4eOHOM ¥ | KOMIETEHIUSIMH: JEMOHCTPUPYET CIIOCOOHOCTb 85-89 OueHb X0poIo/
NPOOBUHYMOM YPOBHE 8 npodeccuoHanbHOM coOMpaTh, CUCTEMaTH3UPOBATh, aHATTM3UPOBATH 3a4TeHo
coomeemcmeuu ¢ yeasamu u | JIeSTeIbHOCTH, HEXEJIU IO | U IPaMOTHO MCMOJIb30BaTh MH()OPMAIUIO U3
3a0a4amu OUCYUNTIUHbBL oOpasiry, OoibIIeil 0Jel | caMOCTOSTENHHO HAMICHHBIX TEOPETHUECKUX
CaMOCTOSITENIbHOCTH U | HCTOYHHMKOB U WJUTIOCTPUPOBATH UMHU C/
WHUIHATHBBI TEOPETUYECKHE TTOJIOKESHHS WA 00OCHOBBIBATh 75-84 Xopormo/
NPaKTUKY IPUMEHEHHS. 3a4TeHo
IToporosnwlii PenponykruBHas CryneHt JEMOHCTPUPYET BJIaJICHUE 65-74 D/Y noBneTBOpUTEIHHO/
Bce 6uowi komnemenyuti JeSITeNIbHOCTD KOMIIETEHIIMSIMA B CTaHIAPTHBIX CHTYalUsX: 3a4teHo
cghopmuposansvl Ha NOPo208oOM u3JaraeT B Ipejaeax 3aaad Kypca TeOpeTUYeCKH
ypogne U TIPAKTHYECKU KOHTPOIUPYEMBIN MaTepHal. 60-64 E/Mlocpencraenno
/3auTeHo
Hwuxe noporosoro OTcyTcTBHE MPU3HAKOB IIOPOTOBOTO YPOBHS: KOMIETEHIIUH HE CPOPMUPOBAHBI. 0-59 HeynosnerBopurenbHo/
CTyneHT He B COCTOSIHUHM TPOJIEMOHCTPUPOBATh 00IaJaHNe KOMITETCHIIUSIMH B 3a4reHo

CTAHJAPTHBIX CUTYyalludX.




OneHnBaHUE Pe3yNbTaTOB OOYUEHHUsSI CTYAEHTOB MO AWCIHILTUHE OCYIIECTBISICTCS MO PETJIAMEHTY
TEKYILEro KOHTPOJISI U MPOMEXKYTOYHOM aTTECTALIUH.

Kpurepuu oneHnBaHusi KOMIETEHIUNA HAa KaXK10M 3Tare U3y4yeHus TUCLMIUIMHBI IS KaXXI0ro BUIa
OLIEHOYHOTO cpeacTBa U npuBoAsTcs B 1. 4 ®OC. Mtorosslii ypoBeHb chOpMUPOBAHHOCTH KOMIETEHIIUU
MPU M3YYEHUU JUCUUIUTMHBI ompenensercs no tadnune. [Ipu 3ToMm cienyer moHUMaTh, YTO TpaHULA
MEXIY YPOBHSAMHU JJisi KOHKPETHBIX pe3yJlbTaTOB OCBOCHMSI 00pa3oBaTEeNIbHON MPOrpaMMblI MOXKET

CMCIIAThCA.

YpoBeHb chopMUPOBAHHOCTH Texkyuuii KOHTPOJIb IIpomeskyTouHas1 aTTeCTALMS
KOMIIETeHIH U
BbICOKH BbICOKMH
BBICOKUI NnPOOBUHYMbLU 8bICOKUU
BbICOKULL NPOOBUHYMbLLL
nopo2osylii 6bICOKUU
BbICOKULL NnOPO20BbILL
MIPOJIBUHYTHII NMPOJABUHYTHIN NPOABHHYTHII
NnpOOBUHYMbLUL NnOpO208bIl
Nnopo2oawlil NPOOBUHYMbLI
IIOPOTrOBBIN NOPOrOBbIN IOPOrOBbIN
HHSKE TTOPOTOBOTO TMOPOroOBbIN HHKe TOPOroBOro
HHKe IOPOrOBOr0 -

3. Meroauyeckne MaTepHaJibl, ONpeAesiomMe MPOUeAyPbl OLEHUBAHUSI 3HAHMIN, YMeHMId,
HABBIKOB M (MJIM) ONBITA 1eSATeJIbHOCTH, XaPAKTEPU3YIOIIUX 3TANbI GOPMUPOBAHUS KOMIIETEHIIUIA

Hrorosas arrecranus 10 JUCLUMUILUIMHE SBIISCTCS UHTErPAIBHBIM II0OKA3aTeJIEM KaueCTBA TECOPETUYECKUX U
[IPAaKTUYECKUX 3HAHUH M HABBIKOB OOYYalOIIMXCS MO AMCLUMIUIMHE U CKJIAJbIBAETCS U3 OLICHOK,
IIOJIyYEHHBIX B XO/I€ TEKYLIEH U IPOMEKYTOUYHOM aTTECTALUU.

Texymas arTecranust B ceMecTpe MPOBOJUTCSA C 1IeJbI0 00eCIeyeHus: CBOEBPEMEHHOI 00paTHOH CBsI3H,
JUISL KOPPEKIMH 00y4eHHUsI, aKTUBHU3AIIMH CaMOCTOSATENbHON pabOThl 00yYarOIXCS.

HpOMC)KyTO‘-IHaSI arrecranus IpeaAHasHA4YCHa MIJId 00BEKTHBHOIO NOATBCPKACHUA U OLCHUBAHUA
AOCTUTHYTBIX PE3YyJIbTATOB 06y‘-IeHI/I5[ MMOCJIC 3aBCPIICHUA U3YUCHUA JUCHUIIJINHBI.

Texyias aTrecranus OCyIIECTBISAETCS 1Ba pa3a B CEMECTP:

e koHTpoabHas Touka Ne 1 (KT Ne 1) — BeicTaBisiercst B 3JIEKTPOHHYIO BEIOMOCTh HE MO3/HEE 8 HeAeIH
yuebHoro cemectpa. Bxirouaer B ce0sl OLEHKY MEpONPUATHI TEKYIIEro KOHTPOJS ayIUTOPHOH U
CaMOCTOATENIbHON PaboThl O0OydYaromIerocs Mo pasjenam/TeMaM Y4eOHOW IUCHUIUTUHBI ¢ 1 mo 8
He/IeI0 Y4eOHOro ceMecTpa.

e koHTponbHas Touka Ne 2 (KT Ne 2) — BwicTaBisieTcsl B DJIIEKTPOHHYIO BEIOMOCTh He mo3faHee 16
Helenu y4yeOHoro cemectpa. Bxirowaer B ceOs OIEHKY MEPOINPHUATHI TEKYIIETo KOHTPOJIS
ayJAUTOPHOM M CaMOCTOSITEIbHON paboThl 00ydaroLIerocs 1o pasjenam/TeMaM yaeOHOH AUCHUIUINHBI
¢ 9 o 16 Hegento yueOGHOTO ceMecTpa.

PCBYJ'IBTaTBI TCKyIJ.ICfI n HpOMe)ICYTOQHOﬁ aTTeCTalvu IIOABOIATCA IIO IIKAJIC 63HHLHO-pCI’ITHH1"OBOI>i
CHUCTCMBI.

JTan peiiTHHroBoii cucTemsbl / Henens Bbana
OuenovyHoe cpeacTso MuHmMyM™ Maxcavyn
Texymasi aTrecramusi 1-16 36 60
KonTpoJsbHasi Touka Ne 1 7-8 18 30
Konnoxeuym 7 18 30
KonrposibHasi Touka No 2 15-16 18 30
Koumponvnas paboma 15 18 30




IIpomexyTouHas aTTecTanus - 24 40

DK3aMeH -

DK3amenayuonnvlil buiem - 24 40

HUTOI'O no gaucuuminHae 60 100

* MUHUMaIIbHOE KOJMYECTBO OAJUIOB 3a OIEHOYHOE CPEICTBO — 3TO KOJMYECTBO OaJIoB, HAOpaHHOE
00y4aroImuMcsi, IIPU KOTOPOM OLIEHOYHOE CPEACTBO 3aCYMTHIBACTCS, B IPOTHBHOM CIIydae 00y4aroIIuics
JOJI’KEH JIMKBUUPOBATH MOABHUBIIYIOCSA AKaJICMHUYCCKYIO 3a10JI2KEHHOCTDb 110 TeKyuIefI 15010750
MPOMEKYTOYHOW aTTecTanud. MHUHHMAaIbHOE KOJWYECTBO OaJJIOB 3a TEKYIIYH AaTTECTAalHio, B T.U.
OTJIETIbHOE OLIEHOYHOE CPEJICTBO B €€ COCTaBe, U IMPOMEXKYTOUHYIO aTTecTanuio coctaBisier 60% ot
COOTBETCTBYIOIIMX MaKCHUMAaJIbHBIX OAJIIOB.

CTyneHT cuuTaeTCsl aTTECTOBAHHBIM I10 pa3Jieny, 3a4eTy WM dK3aMeHy, eclu oH HaOpan He MeHee 60%
OT MaKCHMaJIbHOTO Oauia, MpeyCMOTPEHHOTO paboueii mporpaMmmon.

CrymeHT MOXeT OBITh aTTEeCTOBAaH MO AWCIUIUIMHE, €CIM OH aTTeCTOBaH MO KaXJAOMy pasjieny,
3aueTy/3K3aMEeHy U €ro CyMMapHbIii 6au1 coctaBiseT He MeHee 60.

Onpeoenenue 60Hycos u wmpagos

Bonycel: moompurenbHbie 0aibl CTYACHT MOXET MOJYYUTh K CBOEMY PEHTHHTY B KOHIIE ceMecTpa 3a
MPUCYTCTBUE HA JICKIUSIX, MPAKTUICCKUX H JIAOOPATOPHBIX 3aHATUSAX M aKTUBHYIO U PETYIISIPHYIO paboTy
Ha 3aHATUSAX.

bonyc (nmpemuanbHble Oajuibl) HE MOKET NpPEBbINIATH 5 OamioB, BMecTe C OalaMH 3a TEKYILYHO
aTrTecTauuio — He 6osiee 60 GanioB 3a ceMecTp.

4. TunoBble KOHTPOJbHbIE 3aJaHUsl MJM HHbIe MAaTepPHAJIbl, HEOOX0AMMbIE IS OLEHKH 3HAHHH,
yMeHH i, HABBIKOB
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IporpaMmma
JlucruruimHa Oomras pusmka (mexanuka) / General Physics (Mechanics)
BOIIPOCHI K DK3AMEHY

1. B 4eM CyTh KOOPIMHATHOTO, BEKTOPHOT'O ¥ €CTECTBEHHOTO CIIOCOOOB 3a/IaHMs IBUKCHUSI.

2. Yro HazpIBaeTcs TpaekTopuel Toun? Kak momy4uts ypaBHEHHE TPACKTOPHH?

3. Uro Ha3bIBaIOT pajuyc- BEKTOPOM TOUKH?

4. Yto Ha3bIBAETCSI CKOPOCTHIO TOUKHU?

5. Kak nonay4uts Mpoekuuu CKOPOCTU U ONPEAETUTh MOAYJb CKOPOCTH NPHU ONUCAHUM JBUKEHUS
KOOPJMHATHBIM U €CTECTBEHHBIM CIIOcO0aMu?

6. UYro HazpIBaeTCs YCKOPEHUEM TOUKU?

7. Kak nony4uTth NpoeKUH YCKOPEHUS U ONPEAETUTh MOJIYJIb YCKOPEHUS MIPH ONKUCAHUU JBUKEHUS
KOOP/AMHATHBIM U €CTECTBEHHBIM cIlocob6aMu?

8. Uro Takoe myts? Kak BEIYMCIUTH ITyTh P HEPABHOMEPHOM JIBM)KEHUH TOUKU?

9. Kakumu KHHEMaTHYeCKMMHU XapaKTepUCTUKAMU OMUCHIBAETCS BpalllaTeIbHOe IBUKEHHUE TBEPAOTO
tena? [louemy 310 ynoOHO?

10. Kak cBsi3aHa JIMHEHHas CKOPOCTb TOYKH TBEPJOrO Tela C YIJIOBOM CKOPOCTHIO Tejda MpPU €ro
BpaleHun?

11. Cpopmynupyiite 3akoHbl HptoToHa. OnpenenuTe rpaHUIbl IPUMEHUMOCTH 3aKOHOB HbroTOHA.

12. PackpoiiTe cMbICIT BTOPOTO 3aKOHA HBIOTOHA Kak OCHOBHOTO YPaBHEHUS TMHAMUKHI TOYKH.

13. [Touemy mnocTynaTeabHOE JBMXKEHME TBEPJOrOo Tella MOXHO OIUCaTh Kak JIBUXKEHHE
MAaTepHaIbHON TOYKH.

14. PackpoiiTe nmoHarue cuibl B MexaHuke. [lepeuncnure cBoiicTa cui?

15. Kakue cucrtembl oTcueTa Ha3bIBAIOTCS HeMHepuuanbHbIMU? [IpruBenuTe npumepsl.

16. Yro Bsl nonumaere noj cuwiamMu uHepiuu? B uem uX oTaMYMe U B 4eM CXOJCTBO C CHJIAMH, O
KOTOPBIX UJET pedb B 3aKOHaX HproTOHA.

17. 3anummmMre OCHOBHOE ypaBHEHHE TUHAMUKHM TOUYKH OTHOCHUTENHHOTO ABMKEHUs. [loscHUTE cMBICT
(U3MYECKUX BEJIINYMH B HEM.

18. Kak BeIpakaeTcs CHJIa HHEpPUUMH B HEMHEPLUUAIbHOM CHCTeME OTcyeTa, JBHXKYIIEHCs
ITOCTYIATEIbHO OTHOCHTEIBHO MHEPIMAIBHOM.

19. Kak BbIpaxaercsi cuia (CHJIbl) MHEPIUH B HEMHEPLMAIBbHOM cHCTEMe OTcueTa, Bpalllalomiencs ¢

MOCTOSIHHOM YTJIOBOH CKOPOCTBIO OTHOCUTEJIBHO HHEPIHUAIbHON, €CIU: a) TOYKa IMOKOUTCS B
MHEepLUAILHONW CHCTeMe OTcueTa; 0) TouKa JABHMKETCS C MOCTOSHHOM CKOPOCTHIO OTHOCHTEIHHO
HEWHEPLUAIbHON CUCTEMBI OTCUETA.
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CornocTraBbTe CUTy TPAaBUTALIMOHHOTO MPUTSKEHUS, ACHUCTBYIONIYIO HA TEJIO CO CTOPOHBI 3eMJIH, U
CUIIY TSKECTH. B Kakux TOUKax MOBEPXHOCTH 3E€MIIM OHU OJIMHAKOBBI?

Kak nampaBneHa cuiia TS)KeCTU Ha POU3BOJIBHOM mupoTte?

Kak 3aBucHT BenMunMHA YCKOpPEHHsI CBOOOJIHOTO MaJeHus OT IIUPOThl MecTHOcTH. Ha kakoit
IIUPOTE YCKOPEHHE CBOOOIHOTO Ma/ICHUSI UIMEET HauMEHbIIIee 3HaYCHHUE.

Uto Ha3bIBalOT MeXaHUUYECKo# cuctemoil Ten? Kakyro cucremy Ten Ha3biBaloT 3aMKHYTON? Kakue
CHUJIbI HA3bIBAIOT BHYTPEHHUMHU, KAKHE - BHEIIIHUMH.

Chopmynupyiite u 3anumure Teopemy o0 HM3MEHEHHUH HUMITyJIbCa CUCTEeMbl Tel (B
muddepeHnranbHON U UHTEeTpaIbHOU (hopmax). [losicHUTE cMBICH, BXOASIIMX B Hee (PU3HMUECCKUX
BEJIMYHH.

ChopmynupyiiTe 3aK0OH COXpaHEHHS UMITYJIbCA.

[IpuBenuTe npuMepsl COXpaHEHHSI UMITYJIbCA WIIM €I0 IPOEKIIMU B HE3aMKHYTOW CUCTEME TEII.
Uto Bl Ha3blBaeTe LIEHTPOM MAacC CUCTEMBI. 3alUUIUTE TEOPEMY O JABMIKEHUU LEHTpa Macc
cucteMbl. [Ipyn KakuX ycIOBHSX HEHTP MacCc CUCTEMbI IOKOUTCS; OylIeT ABUraThCs IMOCTOSHHOMN
CKOpPOCTBIO?

Jaiite onpesesieHne KMHETUIECKON YHEPTHH YACTHIIBI. 3aUIIATE €€ PopMyIy.

Uto Bbl moHMMAaeTe o1 KHHETUYECKON YHEPTUel CUCTEMbI YaCTHII.

Packpoiite nonstue padotsl. Kak BeruncauTe padoTy nocrositHHou cuiibl? Kak BbrYucanuTh paboty
MEPEMEHHOMN CHUJIBI?

Moxert iu paboTta cuiibl ObITh paBHOK Hym0? OTtpunarensHoii? [IpuBennuTe npuMepsl.
Chopmynupyiite TeopeMy 00 U3MEHEHUH KHHETUYECKOM SHEPTUU YaCTHULIBI.

PackpoiiTe noHsTHE TOTEHUIHAIBHON YHEPTUH YACTHUIBI.

Kakue cunbl Ha3piBaloT KoHcepBaTUBHBIMH. [IpuBeaute mnpumepsl. Kak cBsazana pabota
KOHCEpBAaTUBHOMN CHJIBI C U3MEHEHUEM NOTEHLMAIbHON YHEPIHH YaCTULIBI.

Packpoiite cMBICI IOHATHUS «T10JI€ CUID».

Kak HaiiTH cuiny, NEHCTBYIONIYIO HAa YacTHIly, CO CTOPOHBI TOJIA, €CITU H3BECTHA (YHKITUS
noTeHIuanbHo# sHepruu U (X,Y,Z) 4acTHIIBI B 3TOM MOJIE.

PackpoiiTe noHsITHE TOJTHON MEXaHUYECKON SHEPTUU YACTHULBI.

Cdhopmynupyiite TeopeMy 00 U3MEHEHUH TOJTHON MEXaHUYECKON SHEPTrUM YacTUIIBI.

Kaxkue cunbl Ha3pIBalOT HEKOHCEPBATUBHBIMHU. [IprBenuTE IPUMEPHI.

Chopmynupyiite ycroBus, IpyU KOTOPBIX MOTHAS MEXaHUYECKasi SHEPTUs YaCTUIIBI COXPAHSETCS.
ChopmynupyiiTe 3aKOH COXpaHEHHS] MEXaHUYECKON IHEPTHH JUIsl CHCTEMBI TEl.

B uem 3akiogyaercss 0COOEHHOCTh MPOLECCOB, O0BEINHAEMBIX TEPMUHAMU: «CTOJIKHOBEHHE» WIIN
«ynap».

Kaxkoit ynap ten Ha3bIBaeTCsl yIpyrum; HEyIpyrum?

Uro Ha3bIBatoT K03 PUIIMEHTOM BOCCTaHOBIIEHUS. B ueM ero ¢usnueckuii cmbicia?

Kakue 3aK0HBI COXpaHEHHsI MPUMEHSIOTCS JUIsl YIIPYTrOTo HEHTPAIBHOTO yapa 1apoB.

Kakue 3akoHBI cCOXpaHEHHs NPUMEHSIOTCS A aOCOJIIOTHO HEYNPYroro LEHTPaJbHOro yaapa
I1apoB.

Haiite onpesieieHne MOMEHTA CHJIbI OTHOCUTEIBHO IPOU3BOILHON TOUKU?

UTo Ha3BIBalOT MOMEHTOM CHJIBI OTHOCUTENBHO ocu? Kak ero BBIMUCIUTH?

Packpoiite moHsTHE MOMEHTA UMITYJIbCA YACTULIBI OTHOCUTEIBHO IPOU3BOIBHON TOUKH.
3anuimmuTe ypaBHEHHE MOMEHTOB.

st cucteMbl Ten chOpMYITUPYHTE U 3aMUIIUTE TEOpeMy 00 M3MEHEHMH MOMEHTA MMITyJbca (B
muddepeHIManbHOM U UHTerpanbHOU opmax). [ToscHUTE CMBICI, BXOASIIUX B Hee (PU3UIECKUX
BEJIMYHMH.

Chopmynupyiite ycnoBus, Ipu KOTOPBIX MOMEHT UMITYJIbCa CUCTEMBI TE€JT COXPaHSETCS

Kaxoe nBukeHne TBepA0Oro Tejia Ha3bIBalOT BPALlaTEIbHbBIM.

[loyuemy mnpu omucaHUM BpalIaTEILHOIO JIBMXKEHMS Tella MPEANOYTEHUE OTAAETCS YIJIOBBIM
XapaKTEPUCTHUKAM JIBHXKCHUS.

PackpoiiTe cMbICT KHHEMAaTUYECKUX XapaKTEPUCTUK: BEKTOP AIEMEHTAPHOIO YIJia MOBOPOTA, YroJl
MIOBOPOTA, BEKTOP YIIOBON CKOPOCTH, YIIIOBOE YCKOPEHHE.
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Uro Bbl moHumaeTe 1moa MOMEHTOM HMITyJbCa TBEPAOro Tena. Kak MOXXKHO BBIpa3UTh MOMEHT
HMMITYJIbCa TBEPAOrO TEJa, BPALIAOLIErocss BOKPYT CBOEH OCH CHMMETPHUH, YEPE3 YIJIOBYIO
CKOPOCTb U OCEBOM MOMEHT UHEPLIUH.

Packpoiite noHsTHE MOMEHTA UHEPLIMH TEJIa OTHOCUTEIBHO OCH.

Kak BpIUMCINTE MOMEHT HHEPLIMU OJTHOPOAHOIO CIUIOIIHOIO Tena. [IpuBenuTe npumepsl.

C kakoil 1enpro ucnoiib3dyercs reopeMa Illtelinepa.

3anuiuTe ypaBHEHHE JMHAMUKY BpalllaTeIbHOIO ABM)KEHUS Tena. [losicHuTe cMbICII, BXOIALIUX B
Hero GU3MYECKUX BETUYHH.

3anumuTte (GOpMyINly AN BBIYUCICHUS KUHETUYECKOW SHEPruu Tella, BPalllalollerocss BOKPYT
HEIOJBUXKHOU OCH.

Kakoe nBmxeHue TBEpIOro Teaa Ha3bIBaKOT INIOCKONAPAILIIEIbHBIM.

Ha kakme pnBa npocTeHIIMx BUAA JBWXKEHHMS €r0 MOXKHO pas3inoxuth. [loscHure Bamm
paccyxaeHus Ha mpumepe (pUCyHKe). SIBisieTrcs M pas3lioKEHHE IUIOCKOMapalieIbHOrO
JBUKEHMSI HAa IOCTYNATEIbHOE U BpalllaTeIbHOE OJJHO3HAUYHbIM?

[losicHuTE ¢ MOMONIBIO PUCYHKA, YTO IPU BCEX BAPUAHTAX PA3JIOKEHMS IUIOCKOTO JABUKEHHUS Ha
IIOCTYIIATEJIbHOE M BPAILATEIbHOE YIVIOBBIE XAapPAKTEPUCTUKHM BPAIIATEIBHON COCTAaBIAIOLIECH
JBUKEHUS OCTAIOTCSI HEM3MEHHBIMU.

Kakas och BpallieHus1 Ha3bIBA€TCSI MTHOBEHHOMN ?

Kakum ypaBHEeHMEM JTUHAMUKHU OINMCHIBAETCS MOCTYNATEIbHAs COCTaBIIAIOIIAs ABUKEeHUs. Kakum
YpaBHEHHEM JIUHAMHUK{ ONMCHIBAETCS BpalllaTelbHasl cocTaBistouias ABkeHusa. [louemy Bal
OCTaHOBWJIM Balll BBIOOp Ha 3TUX YPABHEHUSX?

3anummure GopMyiy Ui BHIYHACICHUS KMHETHYECKOW SHEPTHH Tela MPH TUIOCKO-TapalieIbHOM
JBUKECHUH.

B yem cocTout ponyieHne npuOIMKEHHOW TEOPUU THPOCKOIA.

OOBscHUTE TIPELIECCUI0 THPOCKOTIA.

UYro sBasercs npeamerom usyuenuss CTO?

Cdopmynupyiite noctynarsl CTO.

BcenomuunTe npeodpazosanus JlopeHna s KOOpAWHAT U BPEMEHH.

UYro Ha3bIBaeTCsl COOCTBEHHBIM BpeMeHeM». [loyuute BbhIpaskeHHE JUIsl COOCTBEHHOTO BPEMEHHU
YKU3HH YaCTHUIIBI KaK CIIEJICTBUE U3 MpeoOpazoBanuit JlopeHia.

UYro Ha3bIBaeTcs «coOCTBeHHOM anuHOI». IlomydnTte BBIpaXKeHHME Ui COOCTBEHHOM JUIMHBI
JIBIDKYIIETOCS] CTEPKHS KakK CIEACTBUE U3 peodpazoBanuii JlopeHra.

O3HayaeT 1 OJHOBPEMEHHOCTH JIBYX COOBITUI B OJJHOM CHCTEME OTCUETa UX OJHOBPEMEHHOCTD B
Ipyrou cucreMe orcuera. JlaliTe OTBET Ha OCHOBAaHWHW aHAJIM3a CIEJACTBUN U3 MpeoOpa3OBaHUIA
Jlopenua.

Uro Ha3bIBaeTcs HHTEpBAJIIOM MeXy coObITHsiMU B CTO?

Kakue uHTepBasibl Ha3bIBAlOTCS BPEMEHH-, CBETO-,IPOCTPAHCTBEHHONOA00HBIMU?

Kaxue nHTEpBaNbl pa3nensioT cOObITHS, KOTOPbIE MOTYT OBITh CBSI3aHBI IPUUYUHHO-CIIEACBEHHON
cBs3b10? OOBACHUTE TIOYEMY.

3anuiunTe OCHOBHOE YPaBHEHUE PEISTUBUCTCKON TUHAMUKY.

Kakoit ¢popmyioii Beipaxaercst pelaTUBUCTCKUM UMITYIbC?

Kaxoit ¢hopmysoii BeIpaxkaeTcst IOJIHASI SHEPTHS CBOOOTHOM YaCTHIIBI?

UYro ciexyeT MOHUMATh MOJ] KHHETUYECKOM SHepriel cBOOOTHON PEeISITUBUCTCKOM YacTUIBI.

Uto Bl noHMMaeTe o1 SHEPrueu moKosl.

Kak cBsi3aHa KMHETHYECKasi SHEPTUS PENATUBUCTCKON YaCTHUIIBI C €€ UMITYJIbCOM.

Kakue ¢usnueckue BeIMUMHBI MHBAapUAHTHBI MO OTHOILIEHHUIO K mpeobOpazoBaHusM JlopeHia.
[IpuBenuTe npUMepBHl.

Kpurtepun oneHuBanns KOMIeTeHIUI (pPe3yJIbTaTOB):
OTAMYIHO/XOPOIIIO/YIOBIETBOPUTEIHLHO/HEYIOBIETBOPUTEIIHHO

Onucanne MKAaJbI OIlCHUBAHMUA .

Onenka Kpurepun onieHkn

OTinyHO CTyieHT 10J/I2KeH:
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— MPOJEMOHCTPUPOBATH IITyOOKOE M MPOYHOE YCBOCHUE 3HAHUI
MIPOrpaMMHOT0 MaTepHaa;

— UCYEPIIBIBAIOIIIE, MTOCJIEI0BATEIBLHO, TPAMOTHO U JIOTUYECKU CTPOUHO
U3JI0KUTh TEOPETHUECKUI MaTepua;

— MPaBWILHO (HOPMYIHPOBATH ONIPEICICHUS;

— IPOJAEMOHCTPUPOBATH YMEHUS CAMOCTOSITEIbHON pabOThI C TUTEPATYPOIi;
— YMETbh C/I€NaTh BBIBOJBI 10 U3JIaraeMOMY MaTepHaiy.

Xoporio
30-35

CTyaeHT 10J15KeH:

— IPOJIEMOHCTPUPOBATH JOCTATOYHO MOJHOE 3HAHUE TPOTrPAMMHOTO
Marepuana,

— IPOJIEMOHCTPUPOBATH 3HAHUE OCHOBHBIX TEOPETUUECKUX MOHSTHIA;
JIOCTaTOYHO IMOCJIEA0BATEIBHO, TPAMOTHO M JIOTUYECKH CTPOMHO M3JIaraTh
Marepua,

— IPOJIEMOHCTPUPOBATh YMEHUE OPUCHTUPOBATHCS B JINTEPATYpPE;

— YMETh ClIeNIaTh JOCTATOYHO OOOCHOBAHHBIE BBIBOJIBI 10 U3JIAraeMOMY
Marepuany.

Y 10BIETBOPUTEILHO
24-29

CTyaeHT 10JIKeH:

— IPOJAEMOHCTPUPOBATH 00IIIee 3HAaHHE U3y4aeMOro MaTepuraa,

— I[IOKa3aThb 0611166 BJIaACHHUC MOHATHHHBIM arrmapaToM JUCHUITINHBI,

— YMETb CTPOUTH OTBET B COOTBETCTBHH CO CTPYKTYPOH HM3IIaraeMoro
BOIIPOCA;

— 3HATh OCHOBHYIO PEKOMEHAYEMYIO MPOTrpaMMOi yU4eOHYIO JTUTEpaTypy.

HeynosnersopurensHo
23 u MeHbllIe

CTyaeHT 1eMOHCTPUPYET:

— HE3HAHME 3HAYUTEIbHON YaCTH IPOrPAMMHOr0 MaTepuana;

— HE BJIaJICHUE MOHSITUIHBIM aIllapaToM JIUCIUILINHBL;

— CYIIECTBEHHbIE OIIMOKH MPU U3T0KEHUN YIeOHOT0 MaTepHraa;

— HEyMEHHUE CTPOUTH OTBET B COOTBETCTBUU CO CTPYKTYpPOI M3JIaraeMoro
BOIIPOCA;

— HEYMEHHUE JIeJIaTh BBIBOJIBI 110 U3JIATAEMOMY MaTepuay.

11
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MHUCTEPCTBO HAYKU U BBICIIETO OBPA3OBAHUSI POCCUMNCKON ®EJEPALIUU

DPENEPAJIBHOE TOCYAJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbBHOE YUPEX/JEHWE BBICIHETO OBPA3OBAHUS
«HaumoHanpHBIH UCCNENOBATENbCKUU AACEPHBIU YHUBepcUuTeT « MUDU»

OOHMHCKMI MTHCTUTYT aTOMHOV 3JHepPreTUMKM —
drmman demeparbHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeTbHOTO yUpeXKIeH s BBICIIIEro 00pa3oBaHst
«Ha1moHasIbHBIV McciIeoBaTe IbCKII AaepHbIV yHUBepcuTeT «MVIDV»

(IATD HUSTY MU®W)

UHCTUTYT OBIIEN MPOPECCUOHAJBHOM MOATIOTOBKH
Kadenpa o6ueit u cneunaabHoi Gusnkn

Hanpasnenue/ 14.03.01 «SInepHasi JHepreTHKa U TEeMI0(PU3NKA»
CnennajibHOCTh

Oo6pazoBarenbHas  «Nuclear Technologies»

nporpamMma
JlucruruimHa Oomras pusmka (mexanuka) / General Physics (Mechanics)
BOITPOCHI U1 KOJNIOKBUYMA

1. Tperuii 3akoH HproToHa. KOHEYHOCTH CKOPOCTH pacipOCTpaHEHHUS B3aUMOAECHCTBUS

2. Kunemartuka BpamaTeabHOTO ABHKCHHS.

3. Cuna TsXKeCcTH U Bec Teja.

4. CBs3b YCKOPEHUH B HHEPLMAIBHON U HEMHEPLIUAIbHON CUCTEMAX OTCUETA

5. IIpoekuuu cKOpOCTH U YCKOPEHHsI B IEKapTOBOM CUCTEME KOOPIUHAT.

6. Brruncienue myTu, MPOXOIUMOT0O TOYKOW TPHU HEPABHOMEPHOM JIBHKEHUH.

7. Macca nHepTHas U Macca rpaBUTallMOHHAs

8. BekTopHBI, KOOPIUHATHBIN M €CTECTBEHHBINA CIIOCOOBI 3aJaHMsI IBHKEHUS.

9. Macca u umnyinsc tena. 3akoHsl HproToHa.

10. Cuna. Macca. Bropoii 3akon HeroToHa. OCHOBHOE ypaBHEHHE IUHAMHUKH MaTePHATbHON TOUKH

11. BexTopHBIi, KOOPJMHATHBIN 1 €CTECTBEHHBIN CIIOCOOBI 331aHUS IBUKEHHUS.

12. Tlepememienne, CKOPOCTh M YCKOPEHHE

13. KoHeYyHOCTh CKOPOCTH PACIpOCTPAHEHUS B3aUMOJICHCTBUS

14. HennepumaneHele cuctembl orcueTa. OCHOBHOE NUHAMHUKM B HEUMHEPLUAIbHOM CHUCTEME OTCueTa
ypaBHEHUE

15. CkopocTh U yCKOpEHHE B €CTECTBEHHOM cIoco0e 3aJaHus JBWXKEHUS (HOpMajabHOE U
TaHTeHIMAJIbHOE YCKOPEHHUS).

16. OcHoBHOE ypaBHEHHE IMHAMHUKH B HEHHEPIIMAILHON CHCTEME OTCUETA.

17. Cuinbl uHEpIIUN

18. Teopema 0O IBMIKECHHUH IIEHTPA HHEPIIUU CHCTEMBI T

19. Cuna TspKecTH U Bec Tena.

20. Cua Kopuosmca

21. llenTpoOexxHasi cuiia UHEPLUU

Kpurtepun oneHuBanusi KoMneTeHuui (pe3yJibTaToB):

— YPOBEHb OCBOEHUS 00YYarOLMMCs MaTepHraa, pelyCMOTPEHHOT0 Y4eOHOH POrpaMMoi;

— YMeHHEe 00y4aroIlerocsi UCIojb30BaTh TEOPETUUECKUE 3HAHUS MTPH BHITIOJIHEHUH 3aJIJaHU U 3a/1a4;
— 000CHOBaHHOCTb, YETKOCTh, KPATKOCTb U3JI0’KEHUS OTBETA.

Onucanue MKaJdbl OLCHUBAHHUSA:

OtMeTka «oTIMYHO» (B 6ayax oT 27 1o 30) cTaBUTCS, €Ciu:

— U3y4YEHHBIM MaTepuaj U3J10KEH MTOJIHO, ONIPEIEICHNS JaHbl BEPHO;
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— OTBET MOKa3bIBaE€T MOHUMAHUE MaTEepHaa;
— oOyuaromuiics MOXeT 00OCHOBAaTh CBOM CYXACHMS, MPUMEHUTh 3HAHUS Ha MPAKTHKE, MPHUBECTH
HE00XO0AMMBIE TIPUMEPHI, HE TOJIBKO 10 YUEOHUKY M KOHCIIEKTY, HO U CAMOCTOSITEIIbHO COCTABJICHHBIE.
OTmeTka «xopoiioy» (B 6amiax ot 22 10 26) CTaBUTCS, €CIIH:

— U3y4YEHHBIM MaTepuaj U3J10KEH JOCTATOUYHO MOJIHO;

— TpU OTBETE JOIMYCKAIOTCA OLIMOKH, 3aMUHKH, KOTOpbIE OOYyYalOUIMiicsi B COCTOSHHUM HCIIPABHUTH
CaMOCTOSITENILHO IPU HABOJAIIMX BONPOCAX;

— o0yyarouuiics 3aTpyIHIETCs C OTBETaMU Ha 1-2 JOMONIHUTEIBHBIX BOIIPOCA.

OTMeTKa «Y/A0BJIETBOPUTEIbHO» (B Oamtax oT 18 mo 21) craBuTcs, ecnu:

— MaTepuasl M3J0XKEH HEMOJHO, C HETOYHOCTSIMH B OIpPEICICHUH MOHATUH uian (HOPMYIHPOBKE
OTIPE/ICIICHUN;

— MaTepuall U3JlaracTcs HeNnocaeA0BaTeNbHO;

—00Oy4aroluicss HEe MOXET JOCTaTOYHO TJIyOOKO M JO0Ka3aTellbHO OOOCHOBAaTh CBOU CYXKICHHS U
IIPUBECTHU CBOU IIPUMEPBHI;

—Ha 50% OMOJHUTENBHBIX BOMPOCOB JaHbl HEBEPHBIE OTBETHI.

OtMeTKa «HeyA0BJIeTBOPUTEIBbHO» (B Oamutax ot 0 1o 17) craBures, eciu:

— IpU OTBETE OOHAPYKUBAETCS MOTHOE HE3HAHUE U HETTOHMMAaHHUE N3Y4aeMOr0 MaTepuaa;

— MaTepuall U3JIaraeTcs HeyBepeHHO, OECTIOPSII0YHO;

— J1aHbI HEBEpPHBIEC OTBETHI Oosiee yeM Ha 50% MOMOIHUTENBHBIX BOPOCOB.
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MUHUCTEPCTBO HAVKHU U BBICHIETO OBPA3OBAHMSA POCCUUCKOU ®EJEPALIUU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUPEXJAEHUE BbICLHIEIO OBPA30OBAHUA

«HaunumoHanpHBIH HCCAEAOBATEINbCKUN AA€pHBIN YHUBepcuTeT « MUDHU»

OOHMHCKMI MTHCTUTYT aTOMHOV 3JHepPreTUMKM —
drmman demepabHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUpeXIeH s BBICIIIero o0pa3oBaHMs
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BapuanTt 1
3aznauva |

B 79 rony mpousonuio 3HaMeHuTOE n3BepkeHne Besysus, a B 1054 r. Ha HeOe HaOMI0AaTu CBEPXHOBYIO
3BE3]ly, pacCcTOsTHUE 10 KOTopoit paBHO R=3588 cBeToBbIX JleT. HalimuTe ckopocTh V CUCTEMBI OTCUETA, B
KOTOPO#1 9TO U3BepKeHNE Be3yBust 1 B3pbIB CBEPXHOBOI MPOU30IILIH OJHOBPEMEHHO.

3agaya 2

Hefitpons! ¢ sHeprueit E poxxaaroTcst B TUIIOTETUYECKOM MCTOYHMKE B IEHTpE ['amakTHKU M HEKOTOpas
WX YacTh JICTHT I10 HAMPABJICHUIO K 3eMJie, a TIOJOBUHA M3 ITOM YacTH JoJieTaeT j0 3emiud. PaccrosiHue
ot 3emmu 10 nentpa [anaktuku paBHo 2.6 -10% cBeToBBIX eT. CpeaHee BpeMs KU3HU HeliTpoHa =887 c,
a sneprus nokos 0.94 mc? = ['B. Haitaute sHeprmio E 5TuX HEWTPOHOB.

3amaua 3

JIBa IpOTOHA JIETAT HaBCcTpedy Apyr apyry. [losHas sHeprus kaxjaoro NpoToHa B JJAOOPaTOPHOU CHCTEME
orcueta paHa E = 7 -10% I'>B. Haiiaute sHepruio nokos Mc? 5Toii CHCTEMBL.

Bapmuanr 2

3aznauva |

Yactuna, nomHas 3Heprus koropor paBHa E=9.9 I'3B aBmxkercs co ckopocteio V = 0.9999c¢. Haiinnre
SHEPTHUIO MOKOS MC? HTON YaCTHIIBI.

3ajaua 2

Dnektpon (dHeprus mokos 511 ,0 mc?= M»dB) HaumHaeT ABMraThesl MO HPAMOM C MOCTOSHHBIM
YCKOPEHHEM B CONTYTCTBYIOIIEH CHCTeMe oTcdeTa M jocTuraer sHeprum E=511 I'>B 3a Bpems t=10" ¢ B
nabopaTtopHoit cucteMe oTcuera. Haiimute coOCcTBeHHOE BpeMs t', 32 KOTOPOE AJIEKTPOH JIOCTHTAeT dTOU
sHepruu E.

3amaua 3

B 685 rony mpousonuio ouepeaHoe cuiabHOE n3BepkeHne Besysus, a B 1604 rony Kerutep Habmronan Ha
HeOe CBEpXHOBYIO 3BE3/Ty, PacCTOSHUE 10 KOTopoii paBHO R =3262 cBeToBBIX Tofa. Haiimute ckopocts V
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CUCTEMBI OTCU€Ta, B KOTOpPOW 3T0 u3BepxkeHue BesyBusa npoumzonuio Ha 1000 sner paHpiie MOMEHTa
B3pbIBAa CBEPXHOBOM 3BE3/IbI.

Bapuant 3

3aznauva |

B 472 r. npousomnuno oyepenHoe cuibHOe u3BepkeHue Besysus, a B 1572 r. Tuxo bpare nabmroman Ha
HeOe CBEPXHOBYIO, pacCcTOsHUE OO0 KoTopod paBHO R =1174 cBeroBeix ner. Haitnure ckopocts V
CHUCTEMBI OTCUETa B KOTOPOU 3TO M3BepxkeHue BeszyBus npousonuio Ha 1000 neT mo3xe MOMEHTa B3pbIBa
CBEPXHOBOM 3BE3/IbI 3.

3anaua 2

Hecrabunpnas yactuna poaunacs B atMocepe Ha BricoTe h=10 kM u pacnanack BOJIM3H MOBEPXHOCTH
3emmn. Ionnas sHeprus yactuns! pasHa E=300 I'3B (smeprus mokos 0.14 mc? = I'B), a ee ckopocTs
HarpasiieHa moj yriiom 600 k Beprukaiu. Haligure oTHOmEeHHe COOCTBEHHOTO BpeMeHU At' )KM3HU 3TOH
YaCTHIIBI K €€ CpeHEeMY BpeMeHH Ku3Hu 1=2.6 *1078 ¢

3amaua 3
B KocMHMUYECKOM INpPOCTPAHCTBE NMPOTOH JBHIKETCA IO OKPYKHOCTHU B IUIOCKOCTH IEPIEHIUKYISPHOU
JVMHUSM WHAYKIIUM MarHUTHOTO I10JIs, KOTOpasi paBHa 2 #1071 B = - T IMonuas SHEPrus MPOTOHA PaBHA

E=107 I'>B. Haiimute paauyc R 310if okpyxHOCTH. DHeprus mokos nporona 0.94 mc? = I'B, 3apsan e =
1.6 10" Y K

Bapuanr 4

3amaya 1

HecrabunpHbie yacTuIlbl (HEHTpaIbHBIC MH-ME30HBI) JIETAT CO CKOPOCcThIo V = 0.9999 ¢ B HampaBieHUM
ocu OX y1abopaTopHO CHCTEMBI OTCYETa M PACHaJaloTCs Ha JiBa TaMMa-KBaHTa. B cucreme orcyera,
CBA3AHHOM C KaXJOW 4YacTULEH, HaIpaBICHUE pas3ieTa TIaMMa-KBaHTOB IPOTHBOIIOJNOXHBI U
pacrpeielieHbl paBHOMEPHO 10 BceM yriiam. Haliaure yron o pactBopa KOHyca, B KOTOPOM JIeTHT 75%
BCEX raMMa-KBaHTOB B JIAOOPATOPHOU CUCTEME OTCUETA.

3asaya 2
Yactuna, nonHas sHeprus Kotopou paBHa E, aBmxkercs co ckopocTero V=c. Haiiagure maccy m sTou
YaCTULIBI.

3agaua 3

JIBa KOCMHUYECKHX KOpaOis JIeTAT K 3emiie MO MPsIMOM ¢ OJMHAKOBBIMH CKOPOCTSIMU JIPYT 32 JIPYTOM.
Bropoit kopabiip mpubnusmicsa K 3emiie CIycTs JBa Mecsiia Mocje IepBOro Mo J1adopaTOpHBIM YacaM Ha
3emsie. Bpemst At' 3ama3gpiBaHusi BTOPOTo KOpalOyii OTHOCHUTENBHO TEPBOTO B CHUCTEME OTCYETa,
CBsI3aHHOM C¢ KopabusMu paBHO 4 MecsniaM. Haiiute ckopocts V kocMuueckux kopaOien.

Bapuanr S

3anaya 1

YacTuna netut B HanpasieHuu ocu OX mabopaTOpHOM CUCTEMBI OoTcueTa co ckopocTbio V = 0.9999¢. B
CHUCTEME OTCYETA, CBA3aHHOM C 3TOM yactuieil ock O’ X’ mapamnensHa ocu OX. B 3T0il cucreme orcuera
B1osb ocu O'Y' o 6 HampaBlIeHUIO K yacTuile JTeTUT ¢oToH. [lox KakuM yriom o oTHOCUTENsHO ocu OX
Ja00paTOPHON CUCTEMBI OTCYETA JIETUT ATOT (POTOH?

3agaya 2

JIBe 4acTHIIBI JIETEIM OJIHA 3a JIPYroM MO MPSMON ¢ OJMHAKOBOHM CKOpocThio V = (.6¢ B mabopaTopHOM
CHUCTEME OTCYETa W TOMNajud B HEMOJBMKHYIO MHIIEHb C MHTEepBaoM BpemeHu At = 50nc. Haiigure
pacCcTodHHnC I MCXKIAY 4YacThUllaMHu B CHUCTEME OTCUETA, B KOTOpOfI OHH IIOKOMJIMCH CTOJIKHOBEHHS C
MUILEHBIO.

3amaua 3

15



HecrabunpHas yacTuma poauiaach M pacnajiach B OJHOW M TOHM ke TOYKe. BpeMs jKM3HM YacCTULIBI PaBHO
7= 1 mkc. Haiinure ckopocTh V CHUCTEMBI OTCUETA, B KOTOPOMl pACCTOSHUE MEXIY TOUYKAMU POXKICHUS U
pacriaga paBHO 1=3 kM.

BapuanT 6

3aznauva |

JIBa siapa CBHMHLIA JIETST HABCTpedy IPYr APYry C OJMHAKOBBIMH CKOPOCTSIMH M cTajkuBaroTcs. [lpu
CTOJIKHOBEHUU POXKIAIOTCA THICSYM PA3HbIX YACTHUIl, KOTOPHIE PA3JIETAIOTC U30TPOITHO B CUCTEME IIEHTpa
macc. TToaHast SHeprus KaKJIOro sapa B 1abOpaTOpHOi cucTeMe oTcuera paBHa E = 2.87 -10° I'sB
(oHeprus mokos 195 mc? = I'B). CkopocTH pasiera YacTHI[ B CHCTEME IIEHTpa Macc MPHOIIKEHHO
paBHbl V = 0.9999 c. Haiinure yromn o pactBopa KOHyca, B KOTOPOM JIETUT 99% Bcex vacTuil B cuctemMe
OTCUeTa, CBA3aHHOU C OJHUM U3 sJIEP.

3anaua 2

Dnexktpon (Heprus mokos 511 ,0 mc?’= M»B) HaumHaeT ABUTaThCSA 110 HPAMOH C MOCTOSHHBIM
YCKOPEHHEM B COIYTCTBYIOLIEH cucTteMe orcyera W jocturaer sHeprum E=511 I3B 3a Bpewms
t=10* ¢ B maGopaTopHOii cucTeme orcuera. Haiinure cobcTBeHHOE Bpems t', 3a KOTOpOE JJEKTPOH
JIOCTUTaeT 3ToM sHepruu E.

3anaua 3

JIBe yacTULbI JIETAT HABCTpedy APYr APYTY CO CKOPOCTSIMH, KOTOPBIM COOTBETCTBYIOT JIOPEHLIEBCKHE
daxropsr Y1 =10% u y2 =10°. HaiinuTe BeIMdMHy JTOPEHIIEBCKOT0 (AKTOPA Y OJHON U3 YACTHI] B CHCTEME
nokosi npyroi. 19. Ha yckopurtene (GonbIIOM aApOHHOM KOJUIAalJepe) CTaJKWBAIOTCS JBa MPOTOHA,
neTsume HaBcTpeuy Apyr apyry. [lomHas sHeprusi kaxaoro nporoHa pasHa EQ = 7-10 B (sueprus
nokost 0.94 mc? = I'>3B). Haiiute sHepruio E 0JJHOT0 U3 MPOTOHOB B CHCTEME TTOKOSI JIPYyroro.

KpuTepuu onieHMBaHUs KOMIIeTeHIM#i (pPe3yIbTaTOB):

Onenka Kputepun oneHkn
Ot1inyHo — peIICHUH 3aJaHUi U3JI0’KEHBI TIOJTHO;
C 27 no 30 6aymioB — OTBET MOKa3bIBAET MOHUMAHNUE MaTepUaa;

— IIPUBEJICHBI BEPHO PEILIEHUS BCEX 3a/laHNH, TOIyCKAIOTCS
HE3HAaYUTeJIbHbIE apU(PMETHUECKHUE OIINOKH.

Xopor1o — MPUBE/ICHHBIE PEIICHNUS 33/1aHUI U3JI0’KEH JI0CTaTOYHO MOJIHO;
¢ 22 5o 26 GannoB — IIPY KOJIMYECTBEHHON OLIEHKE JI0MYCKAIOTCS apu(METHUECKHE
OIINOKH,
— IpUBEJICHBI BepHbIe penieHus: Ha Oosiee ueM 80% 3aaHuil.
VY 10BIETBOPUTENBHO | — pEIICHUs 33aHUI U3JI0’KEHBI HETIOJIHO, C HETOYHOCTSIMU B

c 18 o 21 Gannos oTpe/ieNIeHUH TOHATUHN WK (OPMYIUPOBKE OINPEICICHHUI;
—Ha 30-40% 3anaHunii JaHbl HEBEPHBIE OTBETHI U IPUBEIEHBI HEBEPHBIE

peneHusl.

HeynoBneTBopuTenbHO | — MpU pEelICHUH 3aJaHui 0OHAPYKUBACTCS TOJHOE HE3HAHHE U
¢ 0 mo 17 6amnos HEMOHUMaHWE U3y4aeMOT0 MaTepuaa;
— TIPUBEZICHO HEBEpHOE penieHune 6omnee ueM 50% 3amanuid.

Onucanue MKAJBI OLICHUBAHUA:

PeiiTunroBsblii 6a/11 o Ouenka no 5-6a/1bHOM
AUCHUILINHE 32 cucreme
KOHTPOJIbHYIO
27-30 OTan4HO
22 — 26 Xoporio
18- 21 Y 10BIETBOPUTENTBHO
<17 HeynoBneTBOpUTENBHO
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JlabopaTopHbie padoThI

IToxazarenu u KpUTCPUH OLICHKH BBIIIOJIHCHHUA U CAA4YU J'I8.60paTOpHLIX pa60T:

IMoka3aTe/u OLleHKH Kpurtepuu oueHku Banibl
(max)
1. BeimosiHenue Bcex | - JOMYCK J0 BBITTOJHEHHS PaOOTHI, 30
nmabopaTtopHbIX paboT | - ymMmeHHe paboTaTh C MPUOOpaMH;
- YMEHHE KOPPEKTHO (PUKCUPOBATh MMOKa3aHUsI TPUOOPOB;
- YMEHUE NMPaBUILHO OQPOPMIISATH U 3aHOCUTH NTOKa3aHU B
71a00paTOPHBIN KypHAI.
2. Cobnronenue - IpaBUJIbHOE 0(OpMIIEHHE BBOJAHOM YacTh OTYETA; 30
TpeOoBaHUH K - IpaBUWJIbHOE O()OPMIIEHUE PACUETHOMN YacCTH OTYETA;
oopmieHuto oTyeTa | - 4eTKas M NpaBuiIbHas (OPMYIUPOBKA BBIBOAA UCXOS U3
110 J1abopaTopHOH MIOJTyYCHHBIX Pe3yJIbTaTOB;
pabote - TPaMOTHOCTb U KYJIbTypa U3JI0KEHHUS;
- BJIaJICHHE TEPMUHOJIOTHEN U MOHSITUHHBIM armapaToM
npo0JIeMBbl.
3.0T1BeTHI Ha - [PaMOTHO U BEPHO CPOPMYIUPOBAHBI OTBETHI Ha 40

KOHTPOJIbHBIE
BOIIPOCHI

KOHTPOJIBHBIC BOIIPOCHI.

Ixannl oeHoOK:

90 — 100 6anIoB — OLIEHKA «OTIMYHOY,

75 — 89 GaoB — OlLIEHKA «XOPOIIIO;

60 — 74 GayIoB — OIIEHKA «YIOBJICTBOPUTEITBHOY;
0 — 59 6amtoB — OllEHKA «HEYIOBJICTBOPUTEIILHOY.
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