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O0J1acTh NpMEHeHHU

@®onp oueHouyHsix cpeactB (POC) — sBusercs 00g3aTEIbHBIM MPHIOKEHHEM K paboueit
porpamMme JUCIUILIMHBI U 00eCIIeunBaeT MPOBEPKY OCBOEHUS TUIAHUPYEMBIX PE3yJIbTaTOB 00yUeHUS
(koMHIeTeHUMH M MX WHJIMKATOPOB) IOCPEJACTBOM MEPONPUATHN TEKyIEd U NPOMEKYTOYHOU
aTTecTalluy N0 JUCLUILIMHE.

Iesu u 3aga4u GoOHIA OLIEHOYHBIX CPEACTB

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

I[JIH 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 OOyueHHUs 3afadaM Oynayiued npogeccuoHaIbHON
ACATCIIBHOCTH 4Y€pPE3 COBCPIICHCTBOBAHWEC TPAAUIMOHHBIX W BHCAPCHHUE HHHOBAIMOHHBIX METOJO0OB
00y4eHHs B 00pa30BaTEeIbHBIN MPOIIECC B PAMKaX TaHHOW JUCITUTIIIUHBI.



1. Ilepeyens mnmIaHUpPYEeMBIX pe3yJbTATOB OO0y4YeHHUs] 10 JAUCHHUIVINHE,

IJIAHUPYEMBIMHU pE3yJdbTaTaMHU OCBOCHUSA 06pa30BaTeJILHOI7l MporpaMmmbl

1.1. B pe3yrvmame oceoenusa OII baxanaspuama obyuarowuiica 00714ceH 061a0emb C1e0youiuUMu

pe3ynvmamamu 00y4eHus no OUCHUNIUHE:

Koo
KomnemeHuuil

Haumenoeanue Komnemenuuu

K00 u naumenoeanue unouxamopa
00CMUIICCHUS KOMREMEHYUU

VYKE-1

Crioco0OeH UCII0IB30BaTh 3HAHUS
CCTGCTBGHHOHay‘-IHI)IX
JAUCIHUIIINH, HpI/IMCHﬂTI) METOObI
MaTeMaTHYeCKOro aHalin3a u
MOJICTUPOBAHHUSI, TECOPETUICCKOTO
nu 3KCHCpI/IMeHTaJ'IBHOl"O
HCCJIICAOBAHHUA B ITIOCTABJICHHBIX
3a1a4ax

3-YKE-1 3HaTh: OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX JTUCIMUILINH,

METO (bl MATEMATHYCCKOTO aHaIN3a U
MOJIEJIMPOBAHUS, TEOPETUUECKOTO U
HKCIIEPUMEHTAIILHOTO UCCIIEAOBaHUS
V-VKE-1 YMmeTh: HCITOTB30BaTh
MaTEMaTUYECKHUE METOAbLI B TEXHUYECKHUX
MIPUJIOKEHUSX, PACCUNTHIBATH OCHOBHBIE
YUCJIOBBIE XapPAKTEPUCTHKU CIydalHbIX
BEJIMYUH, peIlIaTh OCHOBHBIC 3a/1a41
MaTeMaTUYeCKOU CTaTUCTUKH; PeIlaTh
TUTIOBBIC PACUETHHIE 3a/1a4

B-VYKE-1 Bimagers: MeTogaMu
MaTEeMaTUYEeCKOro aHaJIn3a 1
MOJICTMPOBAHUS;, METOJITAMHU PEIICHUS
3a/1a4y aHAJIM3a U pacueTa XapaKTePUCTUK
(U3UYECKUX CUCTEM, OCHOBHBIMU
npueMaMu 00paboTKH
AKCIIEPUMEHTAJIbHBIX IAHHBIX, METOIaMHU
paboTHI C MPHUKJIAJTHBIMU TPOTPAMMHBIMHU
MIPOTYKTaMHU

OIIK -1

CriocobeH  HCIIOAB30BaTh 0a30BEIC
3HAHUS €CTECTBEHHOHAYYHBIX
JUCLMIUIMH B IPOGECCHOHAIBHOM
JEITCIbHOCTH, IPUMEHSITh METO/IbI
MaTeEMaTHIECKOI0 aHaIm3a 51
MOJEIUPOBAHHS, TCOPETHUYECKOIO H
9KCIIEPUMEHTAIBHOIO HCCIICIOBAHMS

3-OI1K-1 3HaTh: 6a30BEIE 3aKOHBI
€CTECTBCHHOHAYYHBIX TUCIUTLIINH;
OCHOBHBIE MAaTEMaTUYECKHE 3aKOHBI;
OCHOBHBIC (PU3UUYECKHE SIBJICHUS,
MIPOIIECCHI, 3aKOHBI U TPAHUIIBI UX
MIPUMEHHUMOCTH; CYIITHOCTh OCHOBHBIX
XHMHUYECKHUX 3aKOHOB H SBJICHHIA;
METOJbl MATEMATHYECKOTO
MOJICIIMPOBAHUS, TEOPETUUYECKOTO U
AKCIIEPUMEHTAIBHOTO HCCIICOBAHUS
V-OIIK-1 YMeTh: BBISBIATH
€CTECTBEHHOHAYYHYIO CYIIIHOCTh
po06JieM, BOZHUKAIOIIUX B XOJI&
poeCCUOHAIBHOU NEATEIBHOCTH,
MPUBJIEKATD ISl UX PEIICHUS
COOTBETCTBYIOLIUI (PU3HKO-
MaTeMaTHYeCKU anmapar

B-OIIK-1 BrnaneTb: MaTeMaTHYECKUM
anmapartoMm IS pa3paboTKU MoJienei
MIPOLIECCOB U SBJICHUM, pelIeHUs
MPAKTHYECKUX 33/1a4 MpodeccHoHanbHOMI
EeITEIbHOCTH,; HaBBIKAMU
HCIOJIb30BaHUA OCHOBHBIX
0011e(hU3NIECKUX 3aKOHOB U TPUHIIUIIOB

1.2. dmanwt hopmuposanus komnemenyuii 6 npoyecce oceoenus OII 6axkanaspuama

COOTHECCHHBIX C




KoMnoHeHTbl KOMIETEeHIWH, Kak NpaBWio, (GOPMUPYIOTCS TpPU M3IYYCHUH HECKOJIBKUX
JUCUUILINH, a TaKKe€ B HEMAJIOM CTEIEHW B Ipolecce NnpoxoxzacHus npaktuk, HUP u Bo Bpems
CaMOCTOSITENIBHON paboThl oOydaromierocs. BeimonHenue u 3amura BKP sBnsitorcs Bumom yueOHOU
JeATeIbHOCTH, KOTOPBINA 3aBepIaeT npouecc GopMupoBaHHUs KOMIETSHIUH.

Otanbl GOPMHUPOBAHUS KOMIIETCHIIMU B TIPOLIECCE OCBOCHUS TUCIIUITIIMHBI
- HavaJbHBIA 3Tam — Ha 3TOM 3Tane (OPMUPYIOTCS 3HAHMEBbIE M HHCTPYMEHTAJIBHBIE OCHOBBI
KOMIETCHIMH, OCBAaMBAIOTCS OCHOBHBIE KaTeropuu, (GopMHpYIOTCS 0azoBble ymeHus. CTyneHT
BOCIIPOU3BOJUT TEPMHUHBI, (DAaKThI, METOIbI, HOHSATHS, IPHHIUIIBI U IPABUIIA; PEIIACT YIeOHbIE 3a0a4un
o oOpasiy;

- OCHOBHOIl »Tanm — 3HAHWS, YMEHHUs, HaBBIKH, OoOecreunBaronre (OopMHpPOBaHHUE KOMIIETCHIIHH,
3HAQYUTEJIBHO BO3PACTalOT, HO €UI€ HE JOCTUIalT MTOrOBBIX 3HadYeHMW. Ha 3TOM artame cryneHTt
OCBaWBAaeT AaHAJIUTHYECKUE JCUCTBHUS C MPEIMETHBIMU 3HAaHUSMU IO JUCLMIUIMHE, CIIOCOOEH
CaMOCTOSITENIBHO pelllaTh y4yeOHbIE 3aJlaul, BHOCS KOPPEKTUBBI B aJTOPUTM JIEHCTBHI, OCYILECTBIISSA
KOPPEKIIMIO B X0/1€ pabOThI, IEPEHOCUT 3HAHUS U YMEHUS Ha HOBBIE YCIOBUS;

- 3aBepIIAILIMHA dTall — HA ATOM 3Talle CTYAEHT JOCTUraeT UTOTOBBIX NOKA3aTesed IO 3asBICHHOMN
KOMIIETEHIIMH, TO €CTh OCBANBAET BECh HEOOXOAUMBII 00BEM 3HAHUI, OBJIa/IEBAET BCEMHU YMEHUSIMHU U
HaBbIKaMU B cdepe 3asBICHHOM KoMmreTeHIMH. OH CHOCOOEH MCIOJIb30BaTh 3THU 3HAHUS, YMEHUS,
HAaBBIKH IPH PELICHUH 3a/1a4 TOBBIIIEHHOM CJI0KHOCTH U B HECTAHJAPTHBIX YCIOBUSX.

Ortanbl  (OPMHUPOBAHUS KOMIETEHIMHA B XOJI€ OCBOEHHUS AMCHUIUIMHBI OTPAXKaloTcs B
TemarudeckoM miane (cMm. PITJT).

1.3. CBs13b Mexky popMupyeMbIMU KOMIIETEHIUSAMH ¥ (OPMAMHU KOHTPOJISI HX OCBOEHUS

Ne n/m KoHnTponupyemsbie pa3aesibl NHaukaTop 10CcTHKEHUS HaunMeHoBanue
(TeMBbI) TUCHHUILIHHBI KOMIIETeH MU OIIEHOYHOI0 CPEeACTBA
TeKyuiel u
NMPOMEKYTOYHOM
aTTecTaluu
Tekymas arrecramus, 4 ceMecTp
1. DJieMeHTapHasi BEPOSITHOCTb. 3-VKE-1; V-VKE-1; B-VKE-1 |[KP 1
3-0OIIK-1; Y-OIIK-1; B-OIIK-1
2. Cny4aliHble BEJTMYUHBI, 3-VKE-1; Y-YKE-1; B-YKE-1 |KP 1 u KP2
LEHTpallbHas MpeeIbHast 3-OIIK-1; Y-OIIK-1; B-OIIK-1
TEOPEMBI.
3. Cratuctuka 3-VKE-1; V-VKE-1; B-VKE-1 | KP2

3-OI1K-1; Y-OIIK-1; B-OIIK-1

ITpomMe:kyTOUHAs1 aTTecTaNusd, 4-ii ceMecTp
3auer 3-VKE-1; V-YKE-1; B-YKE-1 |BuJer 3a4era
3-OI1K-1; Y-OIIK-1; B-OIIK-1




2. Onucanne nNokasaresjeidl ¥ KpUTEPUeB OLCHUBAHNMS KOMIIETEHIMH HA PA3JIMYHBIX 3Tanax ux ¢popMupoBaHus, ONUCAHME IIKAJT OLleHUBAHUS
KoHeunbIMu pe3ynbpTaTaMi OCBOCHHS MPOTPAMMBI TUCIHIUIHHBI SBISIOTCS C(HOPMHPOBAHHBIE KOTHUTHUBHBIC JECKPHIITOPHI «3HATHY, «YMETHY,

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

M3yUYEHHsI TUCIUILIMHBI 110 3TaraM B paMKax pa3jIMyHOro BUAA y4eOHBIX 3aHITHNA U CAMOCTOSITEIIHLHOM 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 1eATeNbHOCTb | Bruouaem Hudxcecmosujuil ypogeHb.
Bce suovr komnemenyuti CryzneHT AeMOHCTpHUpYeET CBOOOHOE 00IaiaHue
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 MU3Y4YEHHBIX
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 | KOMIETEHUUSIMH: JEMOHCTPUPYET CIIOCOOHOCTD 85-89 OueHpb XOpoIIo/
NPOOBUHYMOM YPOBHE 8 npogeccuoHaIbHON co0upaTh, CUCTEMaTU3UPOBATh, aHAJTM3UPOBATh 3a4TeHo
coomeemcmeuu ¢ yersamu u | JIeSTeIbHOCTH, HEXEIH IO | M IPAMOTHO MCHOJIb30BATh HHPOPMALIUIO U3
3a0auamu OUCYUNIUHbl oOpasiy, Oousblueid mosell | caMOCTOSITENbHO HalZICHHBIX TEOPETHUECKUX
CaMOCTOSTEIIBHOCTH U | HCTOYHHUKOB U WJUIIOCTPUPOBATh UIMU C/
UHHUIIMATUBBI TEOPETUYECKHE MOJIOKEHUS WIIK 000CHOBBIBATh 70-84 Xoporo/
NPaKTUKY IPUMEHEHHS. 3a4YTeHo
IToporoBwrii PenponykrtuBHas Crynent JEMOHCTPUPYET BJIaJiCHUE 65-69 D/Y noBaeTBopHTEIBHO/
Bce 6uovt komnemenyuii JeSITeIbHOCTD KOMIIETEHIIUSIMM B CTaHJAPTHBIX CHUTYaIUsX: 3a4yTeHo
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.

Hezauteno




OrneHuBaHuE pe3yabTaTOB OOYYEHUS CTYICHTOB IO JAUCHUIUIMNHE OCYIIECTBIIAETCS 1O PErJIaMEHTY
TEKYILEro KOHTPOJIS U IPOMEKYTOUHOM aTTECTALUH.

Kputepun oneHMBaHUS KOMIETEHLIUN HA KaX/I0M 3Talle U3y4eHUs JUCLMILIMHBI Ul KaXI0TO BUAA
OILIGHOYHOTO cpezcTBa U npuBoasaTes B 1. 4 @®OC. Utorosslil ypoBeHb cHOPMUPOBAHHOCTH KOMIIETEHIIUU
IpU WU3YYEHUH AUCHUIUIUHBI ompenensercss no tabmuue. [Ipu 3TOM crenyer moHUMAarh, YTO TpaHUIA
MEXJly YPOBHSMH Ui KOHKPETHBIX pPE3yIbTaTOB OCBOCHHS 0O0pa3oBaTEIbHON MNPOTpaMMbI MOXKET
CMeIaThCs.

YpoBeHb chpopMHPOBAHHOCTH Texkymmii KOHTPOJIb IIpome:xxyTouHas arrecTanus
KOMIIeTeHIIUH
BbICOKHI1 BbICOKHI
BBICOKUI NPOOBUHYMbLLL 8bICOKULL
BbICOKUU NPOOBUHYMbLLL
nopo2oebiil BbICOKUU
BbICOKUU nopo2oe8wiil
MIPOABUHYTHIN NMPOJABUHYTHIN NPOABMHYTHII
NPOOBUHYMbLLL nopo2oe8wiil
nopo2o6wlil NPOOBUHYMbLLL
IIOPOTOBBII TOPOTrOBbIH MOPOroOBbIi
HECKE IIOPOTOBOLO IOPOrOBbIN HHIKe IIOPOroBOro
HHKE TIOPOroBoOro -

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

— UWroroBas arrtecranus MO AWCUUIUIMHE SIBISETCS HMHTETPAJIbHBIM IIOKa3aTelieM KadecTBa
TEOPETUYECKMX U MPAKTUUYECKHX 3HAHWUW M HABBIKOB OOYYAIOIIMXCS MO AUCUUIUIMHE H
CKJIa/IbIBA€TCs U3 OLIEHOK, MOJYYEHHBIX B XOJI€ TEKYIIEH U MPOMEXYTOUHOMN aTTeCTallUu.

— Texymas arrecranuss B CEMECTpe MIPOBOAMUTCA C II€NIbI0 00ECleYeHUs] CBOEBPEMEHHOMU
0o0paTHOW CBsI3W, IS KOPPEKIMH OOyYeHHUs, AaKTUBH3AIUU CAMOCTOSITEIBHOW pabOTHI
00ydJaronuxcs.

— IlpomexyTrouHasi aTrecrauus MpelHa3HayeHa [UIsi OOBEKTUBHOTO TMOATBEPKACHUA U
OLICHUBAHMSI JIOCTUTHYTBIX pE3YyJlbTaTOB OOy4YEHHUS TIOCJI€ 3aBEpLICHUS H3Y4YECHHUS
JUCIUIUIAHBIL.

— Texymas arrecranus OCyIIECTBISETCS IBa pa3a B CEMECT:

o koHTposasHas Touka Ne 1 (KT Ne 1) — BeicTaBisieTcss B 3JIGKTPOHHYIO BEAOMOCTH HE
no3aHee 8 Hemenu ydeOHOTO ceMecTpa. Biirouaer B ceOsi OIEHKY MEpONpPUSITHIA
TEKYILEr0 KOHTPOJISI ayAUTOPHOM M CaMOCTOSITENbHOM paboThl 00ydaromierocs o
pazzenam/TemMam yueOHOM AUCHHUIUIMHGI ¢ 1 o 8 Hefento yueOHOro ceMecTpa.

o koHTposabHas Touka Ne 2 (KT Ne 2) — BoicTaBisieTcss B 3JEKTPOHHYIO BEJOMOCTh HE
no3anee 16 Hemenu yueOHOro cemectpa. Biitouaer B ceOsi OLIGHKY MEpONpPHUSTHIA
TEKYILEr0 KOHTPOJISI ayAUTOPHOW M CaMOCTOSITEIbHOM pPabOThl OOydaromierocs Imo
pazzenam/TemMam y4eOHON AUCHUILUIHHBI ¢ 9 o 16 Henento ydeOHOro cemecTpa.

— PesynbraTel Tekyllell W NPOMEXKYTOYHOW aTTeCTallMd TOJBOMAATCA IO MIKaje OaulbHO-
PEUTHUHIOBOM CUCTEMBI.

JTan peiTHHIOBO cCHCTeMBI / Henens bau
OuenovHoe cpeacTBO Mummny™ Maxcmys™
Texkymas arrecTauust 1-16 36 - 60% ot 60
MaKCHMyMa
KonTpouabHas Touka Ne 1 7-8 18 (60% ot 30) 30
KPI 8 18 30
KonrtposbHas Touka Ne 2 15-16 18 (60% ot 30) 30
KP2 16 18 30




IIpomexxyTouHas aTTecTalus - 24 — (60% 40) 40

3a4CT -

Bunem 3auema - 24 40

UTOI'O no aucuuiinue 60 100

* - MuUHUMAaJIbHOE KOJIMYECTBO OAJIOB 32 OLIEHOYHOE CPEICTBO — ATO KOJIMYECTBO OAIOB, HAOpaHHOE
o0yJaromumcsi, Ipd KOTOPOM OLIEHOYHOE CPEACTBO 3aCUUTHIBACTCS, B IPOTHBHOM CIIydae 00yJarouIuiics
JOJI?KECH JIMKBUJUPOBATDH MOABUBIIYIOCA AKaJICMHUYCCKYIO 3a10JIX)KEHHOCTH 110 TGKYIIICf/'I NN
MIPOMEXKYTOYHON arrecTanuu. MHHHMAIbHOE KOJHMYECTBO OA/UIOB 3a TEKYIIYIO aTTEeCTalldio, B T.d.
OT/IENIbHOE OIIEHOYHOE CPEJICTBO B €€ COCTaBe, U MPOMEXKYTOUHYIO aTTecTaiuio coctasisier 60% ot
COOTBCTCTBYHOIINX MAKCUMAJIbHBIX OaJUIOB.

4. Tunosble KOHTPOJIbHBIC 3alaHUA MUJIH HHBIC MaTEpHaJIbl, H606XOIll/lele AJIsi OICHKH 3HaHHﬁ,
yMeHHﬁ, HAaBbIKOB
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1. OneMeHThl  kKoMOmHaTopuku. llepecraHoBku, pa3memieHus, couyetanus.  CirydaliHbIe
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7. HenpepeiBHast cnyvaiinas BenuunHa. OyHKIUS IUIOTHOCTH BEPOATHOCTH U (PyHKIUS
pacnpeneneHusl.

8.  Cxema bepnymnu, OuHomuanpHas ciydaiiHas BenuunHa. Hambosee BeposITHOE YUCIIO YCIEXOB B
OMHOMHUABHOM PACIIPE/ICTICHHUH.

9. T'eomerpuueckas ciaydaiiHas BETUYMHA, CBOMCTBO OTCYTCTBUS aMSITH.

10. T'unepreomerpuyeckas ciiydyaiiHasi BEIMUMHA.

11. Pacnpenenenue Ilyaccona. Ammpokcumaniuss OMHOMHAIBHOTO paclpeAeseHUs] pacrupeieieHueM
ITyaccoHa (3aKOH peKuX COOBITHH).

12. TlyaccoHoBckuii mporecc.

13. PaBHOMEpHOE pacmpe/eneHue.

14. DkcmnoHeHIMalbHAs CayvaliHas BETUYMHA, CBOMCTBO OTCYTCTBHS MaMSITH.

15. HopmanbHoe pacrpeeseHue.

16. Tamma-pacnpenencHue.

17. Maremarnueckoe oxunanue E[X], nucnepcus Var(X), gynkius, renepupyromas MoMeHTb Mx(t).
CsoiictBa E[X], Var(X), u Mx(t).

18. Beruucinenue E[X], Var(X), u Mx(t) mist BaxxHEHIIIMX Cy4aiiHbIX BEITUYHH.

19. 3aKoH pacrpesieNieHusi JIByMEPHON JUCKPETHOW CIydaliHON BEIMYMHBI. YCIOBHbBIE 3aKOHBI
pacripenenienusi. Hes3aBucuMble JAUCKpPETHBIE CiydaiiHble BeIMYUHBL. UMCIIOBBIE XapaKTEPHCTUKH.
KoBapuarus u ko3pPpUiueHT Koppessum.



20. 3akoH pacmpeneneHus ABYMEPHOW HEMPEpPHIBHOW CIIydalHON BEIWYHHBL Y CIOBHBIC 3aKOHBI
pacupenenenusa. HesaBucumble cilydaliHble BEJIMYMHBL. YHCIOBBIE XapakTepucTuku. KoBapuanus wu
KOA(QQHUIUEHT KOPPEIALnH.

21. HepasenctBo MapkoBa. HepaBenctBo UeOrbliiieBa 1 3aK0H OOJIBIINX YHCEIL.

22. llenTpanpHas mpeebHAs TeopeMa.

23. Craructuueckoe pacrpeneneHue. Beioopounslii MeTo. DMnupuyeckas (pyHKIHS pacrpenesieHus,
[IOJIUTOH, TUCTOTpamMMa.

24. OueHKM HEW3BECTHBIX [MApaMETPOB  paCIpeNesieHHusT METOAOM MOMEHTOB UM METOJIOM
MaKCUMAaJIbHOTO TMpaBaonoo0us. JloBepuTenbHblE HHTEPBAIBI JUISI MAaTEMaTHUYECKOTO OXXKHMJIAHUS U
JUCIIEPCUH CIIy4aliHOM BETMYMHBI C HOPMAJIBHBIM paclpeesiCeHUEM.

25. [IlpoBepka craTUcTHYeCKHX THmOoTe3. OmmOKku mepBoro u BTOporo poga. CraTuctudeckue
kpurepun. Kpurepuit ITupcona.

Kpurtepuu n mkajga oneHuBaHUsA

OueHka Kputepun oneHku

3auTeHo BeicTaBiisieTcss TpU  COOTBETCTBHM IMapaMeTpaM dK3aMCHAIIMOHHOW
24-40 IIKAJIBI HA YPOBHSAX «OTIHYHOY, «XOPOIIOY, «yJOBICTBOPUTEIHLHOY.
Hesaureno BeicTaBnisieTcss TpU  COOTBETCTBHM IMapaMeTpaM 3K3aMEHAIMOHHOMN
23 u MeHbIIe IIIKaJTbl HA YPOBHE «HEYI0BJICTBOPUTEIHHOY.




MHUHUCTEPCTBO HAYKHU U BBICIIETO OFPA3BOBAHUSA POCCUUCKOU ®EJEPAIINU
®EJIEPAJIBHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEX/JEHUE BBICUIEIO OBPA30OBAHUSA

«HaumoHanpbHBIU UCCIENOBATENBCKUN AAECPHBIU yHUBEpCUTET « MU DU »

OOHMHCKMU MHCTUTYT aTOMHOM YHEPTEeTUKMU —
dwman demeparbHOTO rocyIapCTBeHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO yUpeXIeH s BBICIIIero 00pa3oBaHMs
«Ha1monaJibHBIV MCCIIeq0BaTeIbCKUI SaepHb YHuBepcuTeT «MVIDV»

(IATD HVISTY MU®W)

HHCTUTYT OBIIEN MPOP®PECCUHOHAJBHOM ITOJATOTOBKHA
Kadenpa Boicieit MaTeMaTHKH

Hamnpasnenne 14.03.01 «SlnepHasi JHepreTUKa M TemJIo(pU3NKa)

OopazoBarenbHas  «Nuclear Technologies»

porpaMmma

JucuuninuHa Teopusi BeposiTHOCTeli 1 MaTemaTHdeckas cratuctuka / Theory of

Probability and Mathematical Statistics

KoMiuiekT 3aaHuil Jisi KOHTPOJIbHOM padoTsI 1

Tema sneMeHTapHasi BEpOSITHOCTh, CITy4YalHbIE BETUYMHBI

Bapuant 1

1. U3 xopoOku, coaepxarieir 6 OenbIX W 5 UYEpHBIX IIAPOB, HAyraJ BBIHUMAIOT 3 1apa, KakoBa
BEPOSITHOCTh TOTO, UTO OJIMH U3 HUX O€JbIH, a 1Ba IPYrUX — YepHbIe?

2. Mapus Gepetr ¢ coboii B myTemecTBUe JBe KHHUTU. [IpeArnonoxkum, 4To BEPOATHOCTh TOTO, YTO €H
noHpaBuTca kHura 1, paBHa 0,6, BEpOATHOCTb TOr0, 4YTO €l TMOHpaBHUTCS KHUTra 2, paBHa 0,5, a
BEPOSITHOCTh TOTO, UTO €il moHpaBsTcs 00e kuuru, pasHa 0,4. Halinute ycnoBHYIO BEpOATHOCTH TOTO, UYTO
el MOHPABUTCS KHUTA 2, €CJIM €1 HE TOHpaBUJlach KHUTa 1.

3. Ha mnockoctu HapucOBaHbI MapajljiesibHbIe IpsMble (0eckoHeYHOe KoandecTBo). PaccrosiHue mMexay
JIBYMsI COCEJHUMHU MPSMBIMH paBHO a. [IpeAnonoxum, 4To Mbl KHJaeM Ha IJIOCKOCTh MOHETY paauyca R.
KakoBa BEeposSITHOCTB TOTO, YTO MOHETA MepeceyeT JIUHUIO?

4. CTpenok cTpemnsieT YeThIpe pa3a, ¢ BepoaTHOCThI0 nonaganus 0,6. Onpeaenuts BEpOSTHOCTh TOTO, YTO
CTpPEJIOK MOPa3uT IeJIb POBHO ABAXK]IbI, U BEPOATHOCTH TOTO, YTO CTPEJIOK MOMAJAET B IEJIb POBHO OJIMH
pa3. Beruncnure Hanbosee BeposiTHOE KOJIMYECTBO MOMAIaHUH.

5. Yuebnuk u3gan tupaxkom 100 000 sk3emmiisspoB. BeposiTHOCTh TOTO, UTO KHHUra OpakoBaHHas, paBHA
0,0001. Haiitm BepostHOCTh TOro, uro cpeaum 100 000 KHUT OKaxkeTcs 5 OpakOBaHHBIX KHUT
(Ucnons3yiite Tabmuny b.2 (bynkuus pacnpenenenusi Ilyaccona) Ha ctp. 278 ydeOHuka «OCHOBBI
TEOPUHU BEPOSTHOCTEN»).

6. Tenedonusie BbI30BHI NocTymnaoT Ha ATC 1Mo MmyacCOHOBCKOMY MPOLIECCY ¢ MHTEHCHUBHOCTBIO A=2 B
MuHyTy. KakoBa BEpOSTHOCTH TOTO, YTO B T€UEHHUE MEPBBIX MATH MUHYT yaca OyAeT moiydyeHo poBHO 10
3BOHKOB?

1 .
PO f 0<x<1
1 . !
—, ifl<x<e

)
X

7. NaHa mioTHOCTH pacmpenenenus fy(x) =

Berauciuts P(X < 2|1X > 1)

10



8. Jlana HOpManbHO pacmperenieHHas ciaydaiiHas BenuunHa X~N(7,16). Berumcoure P(X > 2) u
P(2 <X <11). (Ucnonpsyiite Tabmuiy B3 (pyHKuus pacrnpesencHusi HOPMAIBHOTO 3aKOHA) W3
yueOHunka «OCHOBBI TEOPUU BEPOSITHOCTEI).

Bapuant2
1. Ilpennonoxum, 9to A 1 B — B3aumounckintouaroniie coosrtus, st Kotopsix P(A) = 0,3 u P(B) = 0,5.
KakoBa BeposSTHOCTH TOrO, uTo (@) mpomsoiaer iubo A, ymbo B? 6) A mpowusoiimer, a B Her? B)
npousouayT oba u A, u B?
2. Nmeercst 20 poTokapToUek, U Mbl HIIEM OJHY U3 HUX. bepem ciaydaiitHeiM 00pazoM 5 GoToKapTOYCK.
Haiimure BEposATHOCTB TOTO, YTO CPEAM ITHUX 5 KapT OKAKETCS Ta, KOTOPYIO MBI HUIIIEM.

3. Ilycts A u B — nBa ne3aBucumeIx coObiTus, Takue uro P(A) < P(B) u P(AB) = % u

P(A|B) + P(B|A) = 1. Haiitu P(A).
4. B xopoOke 6 TEHHHUCHBIX Ms4eil. 3 KOopoOku HOBble U 3 yxe 0/y. Jlns mepBoil Urpsl U3 KOpoOKH
nocraroT aBa Ms4a. [lociae urpel oHM Bo3BpamatoTcsi B KOpoOKy. KakoBa BepOSITHOCTH TOTO, YTO JJIs
BTOPOM UTphl OYAYT B3SITHI JABA HOBBIX I1apa?

5. Ha mutockocT HaprcoBaHbI NapajlielbHble IpsiMble (OECKOHEUHOE KOoM4ecTBO). PaccTosHue mexnay
JBYMsI COCEJHUMH NpSAMbIMU paBHO 3. [Ipeamnosnoxkum, 4To Mbl KHAAeM Ha IJIOCKOCTh MOHETY pajuyca 1.
KakoBa BeposSITHOCTB TOTO, UYTO MOHETA MepeceyeT JIUHUIO?

6. CTpenok cTpelseT 4eThipe pas3a, ¢ BepOSITHOCTBIO monamanus 0,75. OnpeneinuTs BEpOSTHOCTh TOTO,
4TO CTPCIIOK NOpa3vuT LCJIb POBHO TPHXKIbBI, © BEPOATHOCTH TOTI'O, YTO CTPEIJIOK MOMaACT B LECJIb POBHO
0JIMH pa3. Beruncnure Hanboiee BEPOATHOE KOJUYECTBO MOMAJaHUN.

7. Tenedonnsie Bb130BHI TocTynatoT Ha ATC 1Mo myacCOHOBCKOMY MPOIECCY ¢ MHTEHCUBHOCTHIO A=3 B
MUHYTYy. KakoBa BEpOSITHOCTH TOTO, UTO B T€YEHHE MEPBLIX TPEX MUHYT yaca OyJeT moyydyeHo poBHo 10
3BOHKOB?

8. Berunciute P(X > 1) ecmm X~Exp(A = 3).
Bapuant 3

1. B oOme#t cnokHOCTH 28 MPOIEHTOB aMEPUKAHCKUX MYKYHH KYpSAT CUTapeThl, 7 MPOILIEHTOB KypAT
CUTaphl U 5 IPOLEHTOB KYPST U CUTapbl, U curaperhl. a) Kakoii mpoueHT My»XYHH HE KypUT HHU CHUTrap,
Hu curapet? 0) Kakoii mpoIieHT KypuT curapbl, HO He CUTapeThl?

2. B ypue A 2 Genbix u | uepHsbIii map, a B ypHe B 1 Genblit u 5 yepHbix mapos. M3 ypabl A Hayran
BBIHUMAIOT IIap U KJIaAyT ero B ypHy B. 3arem u3 ypHsl B u3Bnekarot map. OH oka3biBaeTcs OesbIM.

KaxoBa BCPOATHOCTDL TOI'O, 4YTO Hepel[aHHBIﬁ M4 ObLI OeIbIM?

3. Ilycte A u B nBa coObITHS, JUI KOTOPBIX M3BeCTHO, 4To P(A|B) = % , P(B°)=1/3 u P(AB°) =

1/4. Haiitu P(A). B¢ —»5to nononnenue K B.

4. B ypHe 5 KpacHbIX, 6 CHHUX U 8 3eJieHbIX IapoB. Eciu Hayraa BeIOpaTh Ha0Op M3 3 MIapoB, KAKOBA
BEPOSTHOCTH TOTO, YTO KaXKIblii M3 IIapoB Oyaer (a) omHoro npera? 6) pasHbiX IBeTOoB? TOT XKe
BOIIPOC B MPEANOJIOKEHNH, YTO BCAKMU pa3, KOrja Inap BHIOMPAETCs, €ro [BET OTMEYAETCS, a 3aTeM
OH MOMEIIAETCS B YPHY IEPE]] CIEAYIOMIMM BEIOOPOM.

5. JlBa mpyra, KOTOpbIE €IyT Ha paboTy, CIIydailHBIM 00pa30M MPUOBIBAIOT HA CTAHIIMIO METPO MEXTY 7
u 7:20 yrpa. OHHM TOTOBBI JKAATh JAPYr APYyra 5 MHUHYT, MOCJIE YEro CaasATcs B IOE3]l BMECTE WIIH
noouHoYKe. KakoBa BEpOATHOCTH MX BCTPEYH HA CTAHIIMU METPO?

6. Haiimure BepOATHOCTD BBIMAICHUS POBHO 3 «perek» 3a 15 (He3aBUCHMBIX) 11010PaChIBAHNUI MOHETHI,
TSI KOTOPBIX BEPOSITHOCTD BBITIAJIEHHS «PEIIKn» paBHa 0,4,

7. W3 ypHbl, conepskamieid 8 GesbIx, 4 YepHBIX M 2 OpaHXKEBBIX IlIapa, CIyd4aiHbIM 00pa3oM BBHIOMPAIOT
nBa mapa. [IpearmosoKuM, 4To Mbl BBIMTPHIBAEM 2 JloJulapa 3a KaXkIbli BLIOpAHHBIN YEPHBIN [Iap
TepsieM | Joutap 3a Kakablid BEIOpaHHbIi Genblii mmap. ITycts X 0003HavaeT Hamn BHIMIPHI. KakoBbl
BO3MOJKHBIE 3HaY€HHsI X U KAKOBBI BEPOSTHOCTH, CBSI3aHHbIE C KAK/IBIM 3HAYEHHEM?

8. Boruncnute P(X2 < 4) ,ecmn X~Exp(A = 2).
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Kpurepuu u mkajaa oueHuBaHUsA

Ouenka Kpurtepuu oneHku

OtinyHO CTyneHT A0KEH PaBUIIbHO PELINTh MUHUMYM [ 3ajad.

¢ 27 no 30 6amoB

Xoportio CTyneHT I0KeH MPaBUIIbHO PEIIUTh MUHUMYM 6 3a/1a4.

¢ 21 no 26 GamoB

VY 10BIETBOPUTEIEHO CTyneHT pemt MpaBuiIbHO 4 3a1a4u U, BO3MOYKHO, CJIeTIall Herpyoble
¢ 18 no 20 6annos OIIMOKH eI1e B OJJHOH 3a/1a4e.

HeynosnerBopurensao | CTyIeHT penInt NpaBuiIbHO MEHbIIE 4 3a1ad;

¢ 0 1o 17 GamnoB

Kputepun oneHkun kommneTeHIMH (pe3yiabTaTbl): TeCT | CUUTaeTcs BBIIOJHEHHBIM IPU YCIOBHH
MIPAaBUJIBHOTO PELICHUS HE MEHEE 5 MPEIIOKEHHBIX 3aaHHM.

Omnucanue MIKaJdbl OlleHOK: TecT 1 oneHuBaerca B 30 OamnoB: 3amanust 1 u 4 oneHuBaroTcs B 3 Oajia,
ocTajJbHbIE - B 4 Oajnia.
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MHUHUCTEPCTBO HAYKHU U BBICIIETO OFPA3BOBAHUSA POCCUUCKOU ®EJEPAIINU
®EJIEPAJIBHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEX/JEHUE BBICUIEIO OBPA30OBAHUSA

«HaumoHanpbHBIU UCCIENOBATENBCKUN AAECPHBIU yHUBEpCUTET « MU DU »

OOHMHCKMII MHCTUTYT aTOMHOV 3HEePreTUKN ~

dwman dermeparbHOTO rocyIapCTBEHHOTO aBTOHOMHOTO 00pa3oBaTeTbHOTO yUpeXIeH s BBICIIIero 00pa3oBaHMs
«Ha1monaJibHBIV MCCIIeq0BaTeIbCKUI SaepHb YHuBepcuTeT «MVIDV»

(IATD HVISTY MU®W)

HHCTUTYT OBIIEN MPOP®PECCUHOHAJBHOM ITOJATOTOBKHA
Kadenpa Boicieit MaTeMaTHKH

Hamnpasnenne 14.03.01 «SlnepHasi JHepreTUKa M TemJIo(pU3NKa)

OopazoBarenbHas  «Nuclear Technologies»

porpaMmma

JucuuninuHa Teopusi BeposiTHOCTeli 1 MaTemaTHdeckas cratuctuka / Theory of

Probability and Mathematical Statistics

KoMmuiekT 3agaHuii 1J11 KOHTPOJIbHOI padoThI 2

Tema: Cnyyalinble Benu4uuHbl. L{eHTpanbHas npeaenbHas Teopema.

Bapuant 1
1. Jlana miIO0THOCTh pacupeacsieHus
x
( 5 ifxelod]
= 2—x
f() { > if x € [1,2]
k 0 Be3sze kpoMe [0,2]

Berauciute E[X], Var[X], STD[X], u pyakumro pactipenenenus: Fy(x).

Vx € (—00,00). BblUHCIUTH MIOTHOCTH

U 1
2. JlaHa TUIOTHOCTh CIy4ailHOW BeNWYHHBI fy(X) = D
[

Y = |X].

3. Jlana cucrema ABYyX ciydaitapix Benuuud (X,Y).

Tyl 1 2 3
0 10.050.15 0.10
0.10 0.20 0.10
0.15 0.10 0.05

=

BBI4uciiuTh 3aKOHBI pacipeieNieHns: COCTaBISIONINX, YCI0BHBIE pacnpeneienus p(x|y = 3) up(y|x =
0). Beruuciuts E[X], E[Y], Var[X], Var[Y], Cov(X,Y) u koopuIMeHT KOPPensSuuu Pyy . SIBISIOTCS 1
X u'Y 3aBUCUMBIMU?
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4. Berauciuth P[3<X+Y<6] , eciiu X ~ Poi(1) , Y ~ Poi(2) He3aBrcHUMbIE CITy4aiiHbIC BETHUNHBI.

5. Tpeanonoxum, Ml moadpacsiBaeM MoHeTy 10000 pa3. [IpubaM3UTENBHO BEPOSTHOCTH TOTO, 9TO Y
Hac BeinazeT ot 4950 1o 5070 «opiioBy.

Bapuanr 2
a
1. Jlana guckperHas ciydaitnas Benmmumaa P (X =K) = R e (a>0,k=012..). Bouncum

E[X], Var(X), My(t) = E[e*¥]

2. JlaHa TUIOTHOCTH CIy4allHOM BeNMYHHBI fy(X) = Vx € (—00,00). BBMHUCIUTH TIOTHOCTH

Y = |X|.

(x2%+1)

3. ITapa (X, Y) paBHOMepHO pacripe/eneHa B Tpeyroibauke ¢ Bepumuamu ABC, ¢ koopaunatamu A(0,-
1), B(1,0), C(0,1). CoBmectnas miotHocTh f(x,y) 3amana Gpopmyaoi

1
fy) =13 6 mpeyzonvrHuke ABC

0 cHapyocu
Haiitu koncTanty S, miotHoctH fx (x) , fr(¥), fuy (X1¥) 1 fyrjx(v|2).

Beraucnuts E[X], E[Y], Var[X], Var[Y], Cov(X,Y) u koahdUIHeHT KOPPETALHHA Pyy . SIBIsFOTCS Tt X
1 Y 3aBUCHMBIMU?

4. Beranciuts P[3<X+Y<6] , ecitu X ~ P0oi(1) , Y ~ P0i(2) He3aBucumbIe CITydaifHbIC BETUUHUHBI.

5. IIpeanonoxum, Mbl nogdpackiBaeM MoHeTy 10000 pa3. [IpuOIM3HTENEHO BEPOATHOCTD TOTO, YTO Y
Hac BeinazeT oT 4950 1o 5070 «opnoBy.

Bapuanr 3
1. J/laHa IIIOTHOCTH
cxe*/? ifx>0

f&) = { 0 if x <0
Beruunciuts ¢, E[X], Var[X], u Fx(x)

2. Jlana miotHoCcTh fy(X) = Vx € (—00,0). HaliTi IJIOTHOCTE CilydaiiHoii Benuuunel ¥ = X2,

1
m(x2+1)

3. Jlana cucrema IByX ciaydaitHbiX BenmunurH (X,Y).

syl 1 2 3

0 [0.050.150.10
1 (0.10 0.20 0.10
2 10.150.10 0.05

BBI4MCIIUTE 3aKOHBI pacIpeieNieHns] COCTABISIONINX, YCIOBHBIE pacnpeneienus p(x|y = 2) up(y|x =
2). Berumciuts E[X], E[Y], Var[X], Var[Y], Cov(X,Y) 1 koohpUIIMEHT KOPPETALUH Pyy . SIBIAIOTCS 1
X u'Y 3aBUCUMBIMU?

4. Berunciaute P(X; + X, < 2), eciu X 1 X, pacnpenenens Hopmaiasao N(0,1).
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5. IIpenoaBaTens OLEHUBAET 3HAHMS ydJalllUXCs HAa SK3aMEHaX, 3TH OLICHKH UMEIOT CpellHee 3HaueHue 74
U CTaHAApPTHOE OTKJIOHEHHE 14. DTOT ke mpernogaBareiab cOOMpaeTcsl MPUHATH SK3aMEH B TPEX IpyIIax

o011eit YuCIeHHOCThIO 64 uenoBeka. OLEHUTE BEPOSTHOCT TOTO, YTO CpeaHui 6ayt npeBbicut 70.

Kpurepuu u mkajaa oueHuBaHUsA

Onenka

Kpurtepuu onenku

OTIIMYHO
¢ 27 no 30 6amwnos

CTYILGHT AOJDKCH MPaBHUJIbHO PCIIUTH MUHUMYM 4 3aJa4yu, U MOXKET
OBITH clieNaTh HErpyOble OMIMOKK B YETBEPTOM 3a1aue.

Xopouo CTyneHT H0KEH MPAaBUIIBHO PEIINTh MUHUMYM 3 3aJ1a4H, U MOXKET
¢ 21 no 26 6amioB OBITh C/IeTIaTh HErpyOble OMMOKHU B TPEThEH 3a1aue.

Y 10BIETBOPUTEIBHO CTyzeHT A0KEH PelnTh IPABUIILHO JBE 33Ja4H.

c 18 no 20 GannoB

HeynosnerBoputensHo | CTyneHT penin npaBuiIbHO MEHbIIIE 2 3a/1ay;

¢ 0 mo 17 GamoB

Kaxxgas 3agaua oriecHUBaeTCs B 6 OamioB
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