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PaGouast mporpamma pazpaborana B cooTBercTBUM ¢ DenepanbHbIM TOCYAapCTBEHHBIM
00pa30oBaTeIbHBIM CTaHIAPTOM BBICIIEr0 00pa3oBaHus 1O HampasieHuto nmoarotopku 35.03.03
ATpOXUMUS M arpomoYBOBE/ICHNE, YTBEPKICHHBIM MTPUKa30M MuHHCTpa 00pa30BaHUs U HAYKH
Poccuiickoit @enepanuu ot 26 utosis 2017 roma Ne 702, 3apeructpupoBaHubiM B Muntocte Poc-
cun 15.08.2017 Ne 47786

PabGouass mporpamma yTBepXJeHa Ha 3acemaHuu Kadeapbl MaTeMaTHKH W (PU3UKH
(mpotoxon Nel2 ot 17.06.2024 r).

Il -

3aBenywuas kadeapoi Humkuna JI.A.
oA CH

PaGouast mporpaMMa peKOMEHJOBaHa K HCIOJIb30BaHUIO B ydeOHOM
IIpOIeCCe METOAMYECKOW KOMHUCCHEH (aKyIbTeTa arpOHOMHH, arpOXMMHUH U
9KOJIOrMH (IIPOTOKOJ NelO ot 24.06.2024 1.).

IIpeacenaresib MeTOqUYECKOH KOMHCCHH M HecmessnoBa MLA.
‘ v

TOJIITHACH

Peuenzent padoyeii mporpaMmmsl 1.T.H., ipodeccop kadenpsl 3eKTPOTEXHUKH, TEIUIOTEXHUKH
n ruapamukn @PI'bOY BO BopoHexckuil rocy1apCTBEHHBIN JIECOTEXHUYECKUN YHUBEPCUTET
nmenu I'.d. Mopososa ITonos B.M.
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1. O0mas xapakTepucTHKA TUCHUILTHHbI

1.1. Heap AUCHUMIHHBI

-A3JIOKUATHh HEOOXOIUMBIA MAaTEMAaTHYCCKHUI aIlapar U MPUBUTh HABBIKH €0 HCIIOJIb3 0-

BaHMUS TIPH PEIICHUH MPAKTUICCKUX 3a/1a4.
1.2. 3agaun AMCHMIIMHDBI

- chopMHpOBaTH IIETOCTHOE MPECTABICHUE O MAaTEMAaTHKE, €€ PO B COBPEMEHHOMN CH-
CTeMe 3HaHHMH M HeOOXOMMOCTH MaTeMaTHUYECKOr0 00pa30BaHus B ITOATOTOBKE OaKajaaBpa;

- U3YYHTh OCHOBHBIC TIOHSATHS, UCIOJb3yEMbIC I OMHCAHUS BaXKHEHIIMX MaTeMaThd e-
CKHX MOJEJIE U MaTEMaTHYECKUX METOIOB;

- cpOopMUPOBATH KOHKPETHBIC MPAKTUYCCKUE MTPUEMBI U HABBIKK MTOCTAHOBKU M PEIICHUS
MaTeMaTHYECKUX 3a/1a4, OPUCHTUPOBAHHBIX Ha MPAKTUIECKOE TPHUMEHECHHUCE;

- Pa3BUTH JIOTHYECKOE U AT OPUTMHUIECKOE MBIIIIJICHHE.

1.3. IIpeamMeT AUCUMIIIMHBI

Hpe,Z[MCTOM JUCHUIINIMHBI ABJIAIOTCA CUCTEMBbI MaTCMaTU4YCCKHUX 00BEKTOB. HpI/I 9TOM
o1 CUCTEMOM IMMOHHUMAETCI MHOXKECTBO 00BHEKTOB C MHOXKECTBOM OTHOmeHHﬁ, CYICCTBYIOIIN X
MCXKIAY 3TUMU o0bexkTaMH. MaTeMaTHYeCKUMH OOBEKTAMH Ha3bIBAIOTCS a6CTpaKTHBIC nacaiun-
3UPOBAHHBLIC O0OBEKTEI. A6CTpaKTHBIﬁ 00BEKT — 3TO O6’beKT, HaZ[eJ'IeHHBIfI TEMHU CBOI’ICTB&MH,
KOTOPBIC COACPIKATCA B €TI0 OIIPEACIICHUU.

1.4. MecTo AHCUMILUIMHBI B 00pa30BaTeJbHOM porpaMme

HucuunnmHa «MaTemMaTHKa ¥ MaTeMaTH4ecKasl CTaTHUCTUKA» OTHOCHUTCS K IHKITY 00s-
3aTebHBIX AUCHUILIMH bioka 1 B cooTBeTcTBHM ¢ DemepaabHBIM rOCYAapCTBEHHBIM 00pa3oBa-
TeJIbHBIM CTaHJAPTOM BBICILIEr0 00pa3oBaHus 1O HampaBiieHuto noarorosku 35.03.03 . Arpoxu-
MUS U arPOIMOYBOBE/ICHHUE.

1.5. B3aumocBs3b ¢ IPYrUMH JTUCHUILIHHAMUA

Jucnunnnna «MaTemaTHKa 1 MaTeMaTH4eCcKasi CTaTUCTUKA» 0a3upyeTcs, B MEPBYIO OUe-
penb, Ha Kypce MaTeMaTHKU cpeiHel mkoiabel. O0yyaromuiics, npuctynas K U3y4eHHUIO JUCIIU-
IUIMHBI, TOJDKEH 00JiaZjaTh 3HAHUSMHM M HaBBIKAMH B O0JIACTH OCHOBHBIX 3JIEMEHTApHBIX (YHK-
I[UH, UX CBOMCTB U rpapuKOB, YMETh BBIIIOIHATH ajlre0panueckue MpeoOpa3oBaHUsl, peliaTh a-
reOpanyecKkue ypaBHEHUS, 3HATh CBOICTBA INIOCKUX F'€OMETPHUECKUX (DUTYD.

N3yuaemsbie B gucuimmmbae b1.0.13 «MaremaTuka 1 MaTeMaTH4eCKasi CTATUCTUKA» T0-
HATUSA U BBIYMCIUTEIBHBIE METOJIBl HCIOJB3YIOTCS B TAKUX JAMCIUIUIMHAX 0a30BOM YaCTH KakK
«Duznkay, «XumMusy, « IKOHOMUYECKask TEOPUSI» U JP.
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2. llnanupyembie pe3yabTaThl 00y4eHHUsI MO JUCHUIIMHE

KoMmnerenuus NHaukaTop 10CTHXKEHHsI KOMIETeHIINH

Kon Coaep:xanune Kon \ Coaep:xanue

31-O0yuaomuiics 10JKeH 3HATH'

OcCHOBHbBIE 3aKOHBI MaTeMaTH4YECKUX, €CTe-
CTBEHHOHAyUYHBIX H 00mIenpodeccuoHalb-

U/-Lomka HBIX JMCIHMIUIMH, HEOOXOAMMBIX JUIsS PElle-
Criocoben pemiats THIIO- HHMS THIIOBBIX 3324 B 00JaCTH arpOHOMMHU
BBIE 33712491 IPO(ECCHO- | Y1-Ofyuarommiics 10J1KeH YMETh:
HAIILHOH NIEATENbHOCTH Ha Wcnonb30BaTh 3HAHUS OCHOBHBIX 3aKOHOB
OCHOBE 3HAHUH OCHOBHBIX MaTeMaTUYECKUX M €CTECTBEHHBIX HAYK JJIs
OIK-1 | 33KOHOB MaTCMaTHHYCCKUX UJ-20nk-1 | pernenns craHmapTHBIX 3a1a4 Ipodeccho-
Y €CTECTBEHHBIX HAYK C HABHOI 1eATEMbHOCTH
npuMeHeHneM UHpopMa-
IUOHHO- H1-O0yyaromuiicss X0/1:KeH MMeTh HABBIKH W (WJIM) ONBIT jesi-
KOMMYHHUKAIIMOHHBIX TeX- | ScARHOCTH:
HONOTHi Pelienys TUIOBLIX 3a1a4 IPOQPECCHOHAb-

HOH NeITenbHOCTH HAa OCHOBE 3HAHWH OcC-
N]/1-30rk-1 | HOBHBIX 3aKOHOB MaTEMAaTHYECKHUX H €CTe-
CTBEHHBIX HAyK C NMpPUMEHEHHEeM HH(opMa-
IIMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHI

31-O0yuarouuiicsi 10J1KeH 3HATD:

MeTonbl CTaTHCTHYECKOM 00pabOTKU IKC-

UJ1-21k-1 | mepuMeHTANBHBIX TaHHEIX
I'oTroB yyacTBOBaTH B IpPO-

BCJICHUU arpOHOMHUYICCKUX ¥Y1-O6yuawomuiicsi 10J:K€H YMETh:

HCCIeI0BaHUM, CTaTUCTH - O0600maTe pe3yiabTaThl OMBITOB U (HOpMY-
K -1 4y ’ N-511k-1
4ecKoil 00paboTKe pe3ylib- JHPOBATh BHIBO/IBI
TATOB OIBITOB, (POPMYIIH- H1-O0yuarommiicsi J10JizkeH MMeTh HABBLIKH W (WJIM) ONBIT jesi-
pPOBaHHMH BHIBO/IOB ACIRNOCLEE —
[TpoBeneHus cTaTUCTHUECKON 00pabOTKH
NJI-4nk1 | pe3ysnbTaToB ONMBITOB
3. O0béM IUCUMIVIMHBI M BUABI padoT
3.1. Ounas ¢popma o0y4eHHsI
Cemectp Bcero
IHoka3zarenu
1 5
OO0mas Tpy10EMKOCTb, 3.€./4 2172 2172 4144
OO6muast koHTakTHas padoTa, 4 28,15 28,25 56,4
OO6mras camocrosTenbHas padbora, 4 43,85 43,75 87,6
KonrtakTHas paboTa mpu IpoBeICHUH
procre T b 28 28 56

y4eOHBIX 3aHATHH, B T.4. (1)

JIEKIIAN 14 14 28

nmabopaTopHbIe-BCETO - -

B T.4. IPAaKTHUYCCKasA MOATOTOBKA - -

MPaKTUYECKU e-BCEro 14 14 28
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B T.4. IPAaKTUYCCKasd ITOATOTOBKa - -

WHIVBUIYaTbHbIE KOHCYJIBTAIIUU TPU BbI-
MOJTHEHUH KYPCOBOT'O MPOEKTa

WHIMBHUIyaIbHbIC KOHCYJIBTAIIMH TPU BbI-
TOJIHEHUH KYPCOBOM pabOTHI

CamocrosTenbHas paboTa IpH MPOBEIEHUU
y4eOHBIX 3aHITHH, U

35,00 34,90 69,9

KonTakTHas paboTta mpu MpOBEACHHUH P O-
MEXYTOYHOM aTTecTallud 00y4aromuxcs, B 0,15 0,25 04
T.4. (1)

IPYIIOBBIE KOHCYJIbTAllUN - -

KypPCOBOM MPOEKT - -

KypcoBas paboTta - -

3ayer 0,15 - 0,15

3a4€T C OIEHKOMN - 0,25 0,25

OK3aMCH - -

CamocrosiTenbHas paboTa pu MPOMEKY-

TOYHOM aTTecTaluy, B T.4. (4) 8,85 8,85 17.7

BBITNIOJIHEHHE KYPCOBOI'O MPOEKTa - -

BBITIOJIHEHHE KYPCOBOM pabOThI - -

MOJITOTOBKA K 3a4eTy 8,85 - 8,85

MOJIFOTOBKA K 3a4YETy C OI[EHKOMH - 8,85 8,85

IIOATrOTOBKA K OK3aMCHY - -

dopma npoMeXYTOUHOMN aTTECTALINN o
op POMEHKYTOTHO ecTan 3a4ueT 3a4YeT C OLIEHKOH 3a4ueT

3.2. 3a0uHas popma 00yueHHsI-HE NPEYCMOTPEeHA

4. Conep:xanue TUCHUNINHbBI

4.1. Conep:kanue TUCHHUIJIMHBI B pa3pe3e pa3esioB U MOAPa3ieioB

PA3JIEJI 1. JMCKPETHAA MATEMATHUKA

Moapasnea 1.1. Jlornyeckne HCUMCIEHUS

[Tonsite BhickasbiBanus. Jlornueckue omnepanuu. AnreOpa BoickasbiBaHui. [Ipeanka-
Thl U KBAHTOPBI.
MMoapasznea 1.2. Teopusi MHOKeCTB

MHnuoxectBo. OTHOmIEHUE BKIIOYeHUsA. Onepanun HaJl MHOXKeCTBaMHU. J(narpammer D ii-
nepa-Benna. /lekapToBo npousBegeHue MHOXKECTB. OTOOpakeHNE MHOXKECTB.

Hoapasnen 1.3. Kom0unaropuka
Pasmemienus. [lepecranoBku. Couetanusi.

PA3JIEJI 2. MATEMATHUYECKWI AHAJIN3

IToapa3nesa 2.1. BBenenue B aHan3 GyHKIUH 01HOI NepeMeHHOM

MHOXeCTBO BCIICCTBCHHBIX YHUCCII. HpOMe)KYTKI/I U OKPCCTHOCTHU. ITonsaTue (bYHKIII/II/I.




Crpannna 6 u3 48

OcHoBHbIe 31eMeHTapHble GyHKIun. CrnoxkHas GyHkuus. [Ipenen m HempepsIBHOCTH (QYHKITUH.
OnnocroponHue npenensl GyHKIMU. TeopeMbl O KOHEYHBIX Ipeaenax. beckoHeuHo Maible U
O6eckoHe4YHO O6oJbIIMe PYHKIMU. DKBUBAJIEHTHbIE OecKOHEeUHO Majble pyHkuuu. IlepBolii u BTO-
poit 3ameuaTenbHble mpenensl. CBoiicTBa (GyHKIMN, HENPEepbIBHBIX B Touke. Knaccudukanus
TOYEK pa3pbiBa. BepTukaipHble aCHMOTOTHI TpadKa QYHKIHH.

Moapasznen 2.2. [IudppepeHunanbHoe ucHUcIeHre PYHKIMH OHOI NepeMeHHO

Onpenenenue mpous3BoAHON. ['eomeTprueckuil 1 GU3NYECKUI CMBICIBI TPOU3BOIHOM.
Huddepenuupyemocts ¢pynkuuu. HenpepoiBHOCTh Auddepenuupyemoit pynkunu. Juddepen-
muan ¢yHkuuu. [IpaBuna BeraucieHus mpou3BoaHbIX. [IponsBonnas cnoxnoi ¢yakmuu. Ipo-
M3BOJHbBIE U Tu(depeHIranbl BRICHIMX MOPSIKOB. MOHOTOHHOCTh QYHKIIUU. DKCTpEMYM (QYyHK-
u. Beimykiocts rpaduka (yHKIMM W TOYKH ero meperuda. Acumnrtotsl rpaduka. OOmas
cxema MmocTpoeHus TpaduKoB (HyHKIUH.

MMoapasnen 2.3. Teopembl 0 qudppepeHunpyemMbIX GyHKIUSIX

Teopembr @epma, Pomns, Jlarpanxka, Komm u ux reomerpudeckuil cMsici. Packpeitue
HeonpeaeaeHHocrel no npasuity Jlonuransa. @opmyna Teitnnopa.

Moapasznen 2.4. OyHKUMH HECKOJbKHX MepPeMEHHbIX

Omnpenenenue GyHKIUU HECKOIBKUX MepEeMEHHbIX. [Ipeen u HenpeprBHOCTh (PYHKIIUU
HCECKOJIbKUX MICPEMCHHBIX. YacTHble IMPOU3BOAHBLIC.. YacTtHbIE MMPOU3BOAHBIC BBICHINX MMOPAOKOB.
DKCcTpeMyMbl PYHKIHIA HECKOIBKUX IEPEMEHHBIX.

Moapasaen 2.5. HeonpeneneHHblii W onpeeeHHbIN HHTErPaIbl

[lepBoobOpa3Has 1 HeomnpeneneHHbI HHTErpaj. OCHOBHBIE CBOWCTBA HEOIpEIEJICHHOTO
uHTerpana. Tabnuia oCHOBHBIX MHTerpaioB. HemocpencrseHHoe MHTerpupoBanue. Merop 3a-
MEHBI IEPEMEHH O UHTErPUPOBAHUS.

Onpenenenue onpeneneHHoro uHrerpaia. CoiicTBa ompenesieHHOro uHrerpaia. dop-
myina Herorona-JleliOnnna. 3aMeHa nepeMeHHON B OIpe/eieHHOM UHTerpajie. ['eomerpuyeckue
MIPUITO’KEHHS ONpeieTICHHOr 0 HHTerpasia. HecobcTBeHHbIE HHTErpajibl HEPBOro poja.

PA3JIEJI 3. TEOPUS BEPOSITHOCTEN

MMoapa3nea 3.1. BepoiTHOCTHOE NPOCTPAHCTBO

Cnyuaiinble coObiTus. YacToTa M BeposTHOCTD. [IpoCcTpaHCTBO 371EMEHTAPHBIX COOBITHI.
Anredpa coOwiTuii. BepositHocTHbIe TpocTpaHcTBa. [lpocTeiiue cnencrBusa u3 akcuoM. Kinac-
CHUYECKMH M TeOMETPUYECKMH MOAXOIbl K BBIYMCIEHHIO BEPOATHOCTEH CIy4aWHBIX COOBITHMA.
YcioBHbIe BepossTHOCTU. TeopeMbl yMHOXkeHUS BeposiTHOocTell. HezaBucumble coObiTHst. Teope-
MBI CJIOKECHHSL.

Hoapasaea 3.2. OcHoBHBIE (POPMY.JIbI 11l BHIYHCICHUS BEPOATHOCTEH

®opmyna momHOM BepositHocTH U (opmyina baiteca. Cxema bepnymmm. Teopema Ilyac-
coHa. ®ynkuus Jlannaca. [TpenensHbie TEOPEMBI JJ1 CXEMbl bepHyIuIH.

Hoapasznea 3.3 . Cay4aiinble BeJUYUHbI

CrnyuaiiHble BEJIMYMHBI JUCKPETHOTO U HEMPEPHIBHOrO TUMA. UK CIIOBbIE XapaKTePUCTHKU
CIIyYaiiHBIX BEJIMYMH: MAaTEMAaTHYECKOE OXKHJIAHHE, AUCIEPCUS, CPEIHEE KBAIPATUUYHOE OTKJO-
HCHHC, HAYAJIbHBIC M LCHTPAJIbHBIC MOMCHTLI. buHoMuanpHEIA 3aKOH pacaopeaciCHus; 3aKOH
[Tyaccona; paBHOMEpHBIN 3aKOH pacrnpeaeseHusl, HOPMaJIbHBIA 3aKOH paclpeseieHusl.

IMoapasnen 3.4. [IpenesibHbIe TEOpeMbI TEOPUU BEPOATHOCTEIH
dopmynupoBKa 3akoHa Oonpmux uncen B popme Yednimena. Jlemma YeOpimeBa. Hepa-
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BeHcTBO YebOnimeBa. Teopembr MapkoBa u Uebsimesa. LlenTpanpHas npeaenbHas Teopema. Teo-
pema JIsmyHoBa.

PA3JIEJI 4. TIPUMEHEHUE TEXHOJIOT'MH UCKYCTBEHHOO MHTEJIJIEKTA

Moapaznen 4.1. OcHOBHbIE MOHATHA MATEMATHYECKOH CTATUCTHUKH. BbIOOPOUYHBINH
MetroA. CTaTHCTHYECKOE OLICHUBAHME U NMPOBEPKA CTATHCTUYECKHUX rumnores. Vcropus pas-
BUTHUSI UCKYCCTBEHHOI'O MHTENJIEKTa. Pojb MCKYyCCTBEHHOro MHTEIUIEKTa B IU(POBOH TpaHc-
¢dopmanuu cenbckoro xozaicrra . Ceprl MpUMEHEHHs TEXHOJIOTUI UCKYCCTBEHHOI'O MHTEIICK-
Ta B arpoxumun. OCHOBBI paboThl B cpene Python. 3HakoMCTBO ¢ OCHOBHBIMH OUOIHOTEKaMH U
nakeramu. IIpeaMeT MaTeMaTHUeCKOM CTaTUCTUKU. |'eHepaibHas COBOKYNHOCTb U BBIOOpKA.
CyTtb BbIOOpOYHOTrO MeTos1a. Busibl BHIOOPOUHBIX pacnpeneneH i, ux cBs3b Apyr ¢ apyrom. Ilo-
muroH. I'mcrorpamMma. DMnupuueckast GyHKIHUSA. TodedHbIe OLEHKU MapaMeTPOB TEOPETHYECKUX
pacnpezieneHuil 1 ux cBoicTea. IHTepBanbHble OLICHKH. MIHTEpBaIbHOE OLIEHUBAHUE IIAPAMETPOB
HOPMAJIBHOTO pactpeznencHus. [lonsatue o cratucruueckon nposepke runores. IIposepka rumo-
TE€3 0 3aKOHAX M I1IaPaAMETPaAX PACIPEECICHHUS.

Moapazaen 4.2. OnHopaKTOPHBIA TUCTEPCHOHHBIN aHAIM3. YCJIOBUS NPUMCHCHHUS.
Pa3noxenue cymmbl KBajapaToB OTKJIOHEHUH. IIpoBepka rumore3sl O paBEHCTBE I'PYIIIOBBIX
CpEIHUX.

MMoapa3nea 4.3. OcHOBHBIE MOJI0KEHUS KOPPEJISIIUOHHO-PErPeCCHOHHOT0 AHAJIU3A.

OcHoOBHbIE 33J]a4M KOPPENSLUOHHO-perpeccuoHHoro ananusza. Koa¢gounuent koppens-
MU KaK Mepa TECHOTHI CBSI3H, €ro cBoicTBa. OleHKa CTATUCTUYECKON 3HAYMMOCTH KOod(duiin-
€HTa KOoppesliuu. YpaBHEHUE JIMHEWHOW perpeccuu. VcCmonb30BaHHWE METOJIa HAUMEHBIINX
KBaJIpaTOB JIJIi OTHICKAHUS TapaMeTpOB JIMHEHHOW MOJeNr, MPUOIMKEHHO OMHUCHIBAIOIIEH
onbITHbIE JAaHHble. CTaTUCTUYECKUM aHaIU3 MPOCTOW MapHOM perpeccuu (OLlEHKa 3HAYMMOCTHU
Mozenu u ee kodpdumuenTo). [IpoBepka agekBaTHOCTH MOJENN ONBITHBIM JaHHBIM. [loHsaTHE
MHOXKECTBEHHOM perpeccur. Vcnonb3oBaHuEe alrOPUTMOB MCKYCTBEHHOIO MHTEJUIEKTa B 3a/a-
yax KOPpPEJSLMOHHO-PErPECCHOHHOI0 aHalln3a-ucIosib3oBanue mnakeroB Mathcad, Matlab,
Python (Anaconda).

4.2. Pacnpez(e.ﬂe}me KOHTAKTHOH M CaAMOCTOSITEIbLHOMH paﬁoTbI P! MOATOTOBKE K 3aHAT U~
SIM IO ImoaApasaejgam

4.2.1. OuHas ¢popma oOydeHus

KonTaktHas
Pa3znensl, moapa3znenbl JUCHUTLIMHBI pabota CP

nekuyu | I13
Pa3nen 1. /luckpernas marematuka 4 4 12,91
[Togpaznen 1.1. Jlornueckue uCUUCICHUS 1 1 4
ITogpaznen 1.2. Teopusi MHOXKECTB 1 1 4
[Tonpaznen 1.3. KomOuHaTOoprka 2 2 491
Pa3znen 2. MaremaTtuueckuii aHau3 10 10 21,91
[Tonpaznen 2.1. Beenenue B anaim3 GyHKIIUN OITHOM TIepe- 2 2 4
MEHHOM
[Tonpaznen 2.2. luddepennuanpaoe ncuncieHue GyHKINU 5 5 4
OJIHOM NEPEMEHHOU
ITonpasnen 2.3. Teopemsl o nuddepeHupyemMbix GyHKIUIX 2 2 4
[Togpaznen 2.4. yHKIIUU HECKOIbKUX MTEPEMEHHBIX 2 2 5,91
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[Tonpasnen 2.5 HeonpeneneHuslii U OnpeaeIeHHbIA HHTE- 5 5 4
I'pajbl

Pasnea 3. Teopust BeposTHOCTEM 8 8 17,91
[Togpaznen 3.1. BeposTHOCTHOE TPOCTPAHCTBO 2 2 4
[Togpazmen 3.2. OcHoBHBIE (HOPMYIIBI 111 BEIYUCIICHUS Be- 5 5 4
pOsITHOCTEN

ITogpaznen 3.3. CnyyaliHble BEJIMUHUHBI 2 2 4
[Tonpaznen 3.4. IlpenensHble TEOPEMBI TEOPUH BEPOSATHO- 2 2 5.91
cTe

Pa3znea 4. MatemaTudecKkast CTaTUCTHKA. 6 6 19,9
[Tonpaznen 4.1. OcHOBHBIE MOHATUS MaTEMaTUUYECKON CTa-

TUCTUKH. BpiOOpouHsIil MeTo. CTaTUCTUUYECKOE Ol €HUBAHUE 2 2 6,25
Y IPOBEPKA CTATHCTHYECKHX TUTIOTE3

[Monpaznen 4.2. OnHO(aKTOPHBIN NUCTIEPCUOHHBIN aHAIN3 2 2 5
[Monpaznen 4.3. OCHOBHBIE MOJOXKEHUS KOPPEIALHOHHO- 2 2 592
pErpeCcCHOHHOrO aHaJIn3a. '
Bcero 28 28 69,9

4.2.2. 3aounas ¢popma o0ydeHUsi-HE IPETYCMOTpPEHA.

4.3. IlepeyeHb TeM U Y4eOHO-METOAUYECKOT0 00ecnedeH s 1JIsl CAMOCTOSITeIbHOH padoThI

o0y4yaommxcst

O0BéM, u

Ne | Tema camocTosiTeIbHOM Pabo- VEGHO-METOTIIECKOE 05CCTCTEHIE dopma oOyue-
/i ThI HUS
OuHas
Martpuusl 1 onepanuu Haj Briciag matemaruka. KpaTtkuii Kypc :
HuMU. ONIpenenuTeNu U uxX yueOHoe mocodue. I[1.B. Mockanes,
cBoictBa. Onpenenurens N-ro | U.B. I'puanesa ; mox pex. B.I1. am-
1 | nopsinka. Munopsl u anrebpa- | koro Boponex: Bop.I'AY, 2013 r. 4,57
nueckue gonoiaaeHus. Oopar- | C.9-25.
Hast Mmatpuna. Panr matpunel. | <URL:http://catalog.vsau.ru/elib/book
Beruncienune obpaTHol Mat- s/b89690.pdf>.
[Tapamerpruueckue u kaHOHU- | Bricmas marematuka. Kpatkuii xypc :
YecKUe ypaBHEHUsI IpsIMOii B | yueOHoe mocobue. I[1.B. Mockanes,
npoctpaHcTBe. Bzaumuoe N.B. I'punnesa ; nox pexn. B.IIL Ilarn-

2 pacrnojoxkeHue AByX npsaMmbix. | koro Boponex: Bop.I'AY, 2013 r. 457
B3anMHoOe pacronokeHue C.45-47. '
MPSIMOM ¥ TTOCKOCTH. BEI- <URL:http://catalog.vsau.ru/elib/book
MYKJIbIe MHOXKECTBA U UX s/b89690.pdf>.

CBOICTBA.
YacTtablie mpousBoaHbie U 11oJ1- | JanwnoB FO.M. u ap. Martemartu-
HbIe T PepeHnnansl BRICIUX | Ka.YdeOHoe mocodue. [Dm.pecypc].
MOPSAZIKOB. DKCTPEMYMBI M. : "MHOPA-M" C.151-157. C162-
3 (GYHKIMI HECKOIBKUX Iepe- 167. Pexxum nocrymna: 4,57

MEHHBIX. Y paBHEHUs Kaca-
TEJIbHOU IJIOCKOCTH U HOpMa-
JI1 K TIOBEPXHOCTH.

http://znanium.com/go.php?id=539549



http://znanium.com/go.php?id=539549
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[Tonatue QyHKUMH KOMILJIEKC-
HOr0 IIEPEMEHHOrO0, €€ Ipere-

Hanunos FO.M. u np. MaTtematu-
ka.YueOHnoe mocobue. [Da.pecypc].

4 | na, menpepbiBHOCTH M npous- | M. : "MHOPA-M" C.181-189. Pexxum 457
BonHou. IloHsiTHe aHamuTH4e- | AOCTYIIA: '
ckoit pynkuuu. Conpsbxennsie | http://znanium.com/go.php?id=539549
rapMoHHUYecKue QyHKINH

Hanunnos 10.M. u np. Maremaru-
[TonsiTust ABOMHOTO, TpOItHOTO | Ka.Y4eOHoe mocodue. [Dn.pecypc].
S |y N-KpaTHOr0 MHTErpaa. M. : "UH®PA-M" C.269-299. Pexum 457
JIOCTYyTIA:
http://znanium.com/go.php?id=539549
Hanunos FO.M. u np. MaTtemartu-
BekTopHoe mojie u ero xapak- | kKa.yuebHoe mocodue. [Dn.pecypc].

6 TepucTukd: 1moTok u ameep- | M. : "MH®PA-M" C.346-353. Pexxum 4,57
TeHIMs, IUPKYJISALUA U poTOp. | AOCTYyHa!

http://znanium.com/go.php?id=539549
OObIKHOBEHHBIC U] hepeHIn-
aNbHBIC ypaBHEHHS |-T0 mo-
psanka. OCHOBHBIE ITOHSTHS O Hanmnos HOM. u np. Marematu-
muddepeHnnanbHbIX ypaBHe- | Ka.YueOHoe mocobue. [Da.pecypc].

7 | nusx. OAY l-ronopsaka. 3a- | M. : "MH®PA-M" C.241-246. Pexxum 4,57
nava Komm. O61iee pereHue JIOCTYyTA:

Jubdepenuunanpapie ypaBue- | http://znanium.com/go.php?id=539549
HUS C Pa3ACNSIONIMMUCS TIepe-

MEHHBIMHU

Meton Jlarpamxka. Meron ne- | Hanunos FO.M. m np. Maremaru-
onpeneneHHbIx Kodppuimen- | kKa.YuebHoe mocobue. [Dm.pecypc].

8 | Tob. Uncrentoe unrerpupoa- | M. : "MH®PA-M" C.262-265. Pexum 4,57
Hue nud epeHnnanTbHBIX JIOCTyIa:
ypaBHEHUIA. http://znanium.com/go.php?id=539549

Hanunos IO.M. u np. Marematu-
Ka.YyeOHoe m ue. T .

g | Pasnowenne B pin qzypbe P My ''eliilH(ngA(-)lc\/(l)''6 Ce.382§871.);cey71131/013\4 457
onuyeckux (GYHKUHUA C TEepUo- ,
IIOM 27T . Aoctyna. .

http://znanium.com/go.php?id=539549
1. I'punneBa M.B. Teopus BepoATHO-
creil. YuebHoe nocobue. / U.B. I'pun-
HeBa, JI.U. ®enynona, , A. E. Ilonos -
Boponex: ®I'bOY BO BI'AY, 2020,
C.65-83.

<URL.:http://catalog.vsau.ru/elib/metod/m1

10 | OcHOBHEIC 3aKOHBI PAacHpene- | 55397.pdfs. 4,57

JICHUA Cﬂy‘laﬁHLIX BCIIMYUH

2. TyranOaeB A. A., Kpynun B. T
Teopust BEposITHOCTEN U MaTEMaTHy e-
CKasl CTaTUCTUKa: Y4eOHoe mocobue.
[Dn.pecypc]. — CII6.: U3natenscTBO
«JIanb», 2011, C.54-66. Pexxum n0-
cTyma: https://e.lanbook.com/book/652



http://znanium.com/go.php?id=539549
http://znanium.com/go.php?id=539549
http://znanium.com/go.php?id=539549
http://znanium.com/go.php?id=539549
http://znanium.com/go.php?id=539549
http://znanium.com/go.php?id=539549
http://catalog.vsau.ru/elib/metod/m155397.pdf
http://catalog.vsau.ru/elib/metod/m155397.pdf
https://e.lanbook.com/book/652
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dopmyaupoBKa 3aKoHa 00JIb-
mmx yucen B popme Uebbiie-
Ba. Jlemma YeOnimeBa. Hepa-
BeHCTBO YeOnimieBa. TeopeMbl
MapkoBa u YeObimieBa. Llen-
TpajbHas MpeIesibHast TeopeMa.
Teopema JIsmyHoBa.

11

1. I'punneBa M.B. Teopus BeposTHO-
creil. YuebHoe nocobue. / U.B. I'puna-
HeBa, JI.M. ®@enynosa, , A. E. Ilonos -
Boponexx: ®I'bOY BO BI'AY, 2020,

C.85-89.
<URL:http://catalog.vsau.ru/elib/metod/m1
55397.pdf>.

2. Tyran6aeB A. A., Kpynun B. T'.
Teopus BeposTHOCTEN U MaTeMaThy e-

CKag CTaTHUCTUKA: YUueOHOoe rmocodue.
M\ saaaxriaanl OCTIA « Ao xamass amn

4,57

12 | Cratuctuueckoe OL€eHUBAaHUE
Y IIpOBEpKa rUIoTe3.

1.I'punuesa U.B. Ilpuknagnas mate-
MaTHKa. YuebHoe nmocodue. / N.B.
I'punnesa, JI.U. ®enynosa. - Bopo-
nex: ®I'BOY BO BI'AY, 2015, C. 16
—23. 2. TyranbaeB A. A., Kpynun B.
I'. Teopus BepossiTHOCTEN U MaTeMa-
TUYECKasi CTATUCTHKA: Y4eOHOe M0Cco-
oue. [Dn.pecypc]. — CII6.: U3na-
tenscTBO «Jlaney, 2011, C.176-207.
Pexum nocryna:
https://e.lanbook.com/book/652

4,57

13 | MeTobl nmoJiydeHus TOYEUHBIX
OIICHOK.

Tyran6aeB A. A., Kpynun B. I'. Teo-
pHs BEPOSITHOCTEW M MaTEeMaTHIECKast
cTaTUCTUKA: YueOHoe rmocobue.

[On.pecypc]. — CII6.: M3naTenscTBO
«Jlaub», 2011, C.145-157. Pexxum no-
cTyma: https://e.lanbook.com/book/652

4,57

OnHohakTOpHBIH qUCTEep-
CHUOHHBIN aHAJIN3.

14

buomerpus 8 MS Excel: yue6Hoe mo-
cooue[Dn.pecype]. / E. . Jlebenpxo,
A. M. Xoxnos, JI. . bapaHoBckuid,
O. M. I'etmanen. — 2-e u3na., crep. —
Canxr-IlerepOypr : Jlans, 2020,C.18-
20, 64-68. Pexxum nocrymna:
https://e.lanbook.com/reader/book/126

OCHOBHBIE MTOJIOKEHUS KOppe-
JSIIIUOHHO-PETr PECCUOHHOTO
aHanu3a.MHOXecTBEeHHas pe-

15 rpeccus.

I'opiiay b.A. Teopus BeposiTHOCTEN U
MaTeMaTUYecKas CTaTUCTUKA: yueO-
HOE IocoOwue. [IEKTPOHHBIN pecypc] /
I'opnau b. A. — Mocksa : Jlans,
2013, C. 200-230. Pesxxum gocrtyna:
http://e.lanbook.com/books/element.p
hp?pll cid=25&pll id=4864

4,58

Bcero

69,9

5. @oH/I OLIEHOYHBIX CPEACTB AJIf POBeIeHUs] IPOMEKYTOYHOMH ATTeCTAIUH U

TeKyLlero KOHTP 0JIfl

5.1. dranbl popMUPOBAHMS KOMIIETEHIIH I

Honpawe.}] AUCIHHUIIJIMHBI

KoMmnerenuus

NHaukaTop 10CTHKEHUS KOM-
neTeHI N



http://catalog.vsau.ru/elib/metod/m155397.pdf
http://catalog.vsau.ru/elib/metod/m155397.pdf
https://e.lanbook.com/book/652
https://e.lanbook.com/book/652
https://e.lanbook.com/book/652
https://e.lanbook.com/reader/book/126951/#69
https://e.lanbook.com/reader/book/126951/#69
http://catalog.vsau.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=27088&TERM=%D0%93%D0%BE%D1%80%D0%BB%D0%B0%D1%87,%20%D0%91.%20%D0%90.%5B1,1004,4,101%5D&LANG=rus
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=4864
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=4864
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[Togpaznen 1.1. Jlornyeckue ucuucie-

HUA OIK-1 31 N-1omk-1
[Tonpaznein 1.2. Teopus MHOXkeECTB OIIK-1 31 UT-1omca
Monpasnen 1.3. Kombunaropuka OIK-1 31 N-1omc
[Tonpaznen 2.1. BBenenne B anaim3 OIK-1 31 W1
(GYHKIMA OTHON mepeMeHH O Orik-1
[Monpaznen 2.2. AuddepenumnansHoe nc-
qrciaeHne (QyHKIIUN OTHOM IepeMeHHOI OIK-1 31 UA-Lonk
[Tonpasnen 2.3 Teopemsl o nuddepen- i i
UPYEMBIX (YHKIHIX OIIK-1 31 UA-Lonk
[Togpaznen 2.4. ®yHKIIMN HECKOJIBKUX OIK-1 31 W-Lome
nepeMeHHBIX
ITonpaznen 2.5v . Heomnpenenenueiii u OIK-1 31 W-Lomca
OIpeleJICHHBII HHTETr PaJIbl
[Togpaznen 3.1. BepositTHocTHOE TTpO- OIK-1 31 W-Lomc
CTPaHCTBO
[Togpaznen 3.2. OcHOBHBIE (bOVpMyJ'IbI OIK-1 31 W-Lomc
JUIsl BBIYM CIICHHSI BEPOSITHOCTEH
IMonpaznen 3.3. Ciny4aiiHble BETMYUHBI OIIK-1 31 U-1omk-1
[Mogpaznen 3.4. Hpe)vleanme TEOPEMBI OIK-1 31 WT-Lomc
TEOPUU BEPOSITHOCTEHN
31 NI-1omk-
[Toapasznen 4.1. OcHOBHBIE TOHSATUS Ma- OIK-1 A-lomes
TEMaTUYECKON CTaTUCTUKU. BriOOpoU- Vi N-20mk-1
HbIl MeTo. CTaTUCTUYECKOE OLICHUBA- 31 V-2
-21IK-1
HUE ¥ IPOBEPKA CTATUCTUUECKHUX THUIIO-
[1K-1 Vi N-5mx-1
e3
' H1 T
31 NT-1omk-
OIIK-1 H-Lomnk-1
. Vi N-20mk-1
[Monpazmen 4.2. OqHO(AKTOPHBIN AKC- 31 2
HEPCHOHHBIN aHaIN3 - V1 I/Iﬁ-SnK-l
- -OMK-1
H1 N-4mx-1
p— 31 NI-1omk-1
[TK-
[Togpaznen 4.3. OCHOBHBIE MOJIOXKECHUS Vi NI-20mk1
KOPPEISIIUOHHO-PErPECCHOHHOT0 aHATH - 31 U211k
3a. IIK-1 Vi WNJ1-5mk-1
H1 N-4mx-1

5.2. llIkanbl U KPUTEPUH OLEHUBAHUS TOCTUKEHHSI KOMIEeTEHUM A

5.2.1. HIkaabl oeHUMBAaHUA JOCTHKeHUS KOMIIeTEeH Ui

Bun onenku OreHKu
. HEYIOBJIET- | YAOBJICTBO-
AxageMryeckas OLleHKa 110 4-X 0aJUILHOM IIKaje XOpOomio | OTJIMYHO
BOPUTEJIBHO | PUTEIBHO
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5.2.2. Kputepuu OlleHUBAHUS J0CTHKEHNSI KOMIIETEHIUIi

Kputepuu orieHkn Ha SK3aMeHe, 3a4eTe C OLIEHKOMN

Ornenka, ypoBeHb
JOCTHKEHHUS
KOMITCTEHITU I

Onucanue KpUTepUEB

OTIIMYHO, BEICOKUM

CTyneHT mokasai MoJIHbe U TIyOOKHe 3HaHHs IPOrpaMMHOIO MaTepua-
J1a, IOTUYHO U apryMEHTHPOBAHO OTBETHJ Ha BCE BOIMPOCHI SK3aMEHaI U-
OHHOTO OMJIeTa, a TAK)Ke Ha JIOMOJIHUTEIbHBIC BOIPOCHI, CIIOCOOEH camMo-
CTOSATEJILHO PEllaTh CI0XKHBIE 3a1a4l JUCLMIIIIMHEI

Xopo1o, MpoJBUHYTHIA

CryzeHT TBepAO 3HAET IPOrpaMMHBIA MaTepuall, 'paMOTHO €T0 U3/1araer,
HE JIONYCKAaeT CYIIECTBEHHBIX HETOUHOCTEH B OTBETE, JOCTATOUYHO MOJIHO
OTBETHJI HA BOMIPOCHI 3K3aMEHAIMOHHOTO OMJIeTa U IOMOJIHUTEIbHBIE BO-
IIPOCHI, CIIOCOOEH CaMOCTOSATENIFHO PEeIIaTh CTaHJapTHBIE 3aJaul AWCIIU-
TIJTHHBI

CryneHT mnokasaJl 3HaHME TOJBKO OCHOB IPOrPaMMHOIO MaTepuaa,
YCBOWJI €r0 MTOBEPXHOCTHO, HO HE JIOMTyCKaJl TPYOBIX OIIMOOK UM HETOY-

Y IOBIETBOPUTEIBHO, 9
HODOTOBLL HOCTeH, TpeOyeT HaBOISIIMX BOIIPOCOB Ul MPaBHIIBHOTO OTBETA, HE OT-
p BETHJI Ha JONOJHUTENBHBIE BOMPOCH, CIOCOOEH pellaTh CTaHIApTHHIE
3a/1a4M TUCLUILIMHBI C TOMOIBIO MPEeroaBaTes
CTyZneHT He 3HaeT OCHOB IPOrPaMMHOI0 MaTepHaia, JOIMyCKaeT rpyObie
HeynosnersopurensHO, A porp P » Aoty py

KOMIICTCHIIMA HE OCBOCHA

OITMOKYU B OTBETE, HE CITOCOOEH pelIaTh CTAaHAAPTHEIC 33/1a4 AUCITUTLIN-
HBI Ta)KE C MIOMOIIIBIO TTPEToaBaTEIsI

KpI/ITCpI/II/I OII€CHKHU TCCTOB

Ornenka, ypoBeHb
JTOCTHKEHHS
KOMIIETEHIINH

Onucanve KpUTEpUEB

OTJIMYHO, BEICOKUM

CopepxaHue IpaBUIIBHBIX OTBETOB B TecTe HE MeHee 90%

Xopou1o, NpoABHUHYTHII

ConeprkaHue npaBUJIBHBIX OTBETOB B TecTe HE MeHee 75%

Y 10BNETBOPUTENBHO,
MOPOTrOBBIN

ConeprkaHue npaBUIJIBHBIX OTBETOB B TecTe HE MeHee 50%

HeynosnersopurensHo,
KOMIIETEHLIUS HE OCBOEHA

CopepxaHue IpaBUIBHBIX OTBETOB B TecTe MeHee 50%
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Kpurepuu oneHkn ycTHOro onpoca

Onenka, ypoBEeHb
JIOCTHIKEHHS
KOMITIETEHITUH

Onucanue KpUTEPHUEB

3a4TeHo, BLICOKUI

CryneHT JEMOHCTPUPYET YBEPEHHOE 3HaHHE MaTepHaa, YeTKO BhIpakaeT
CBOIO TOYY 3PEHHS MO paccMaTpuBaeMOMY BOIPOCY, MPHUBOAS COOTBET-
CTBYIOIIE TPUMEPHI

3ayTeHo, MPOABUHYTHII

CTyneHT AeMOHCTPUPYET yYBEpEHHOE 3HAHHE MaTeprayia, HO JOIyCKaeT
OT/CJIbHBIE MOI'PEUIHOCTU B OTBETE

3ayTeHo, MOPOroBbIi

CTyIeHT NEMOHCTPHPYET CYHIeCTBEHHBIE TPOOeIbl B 3HAHHX MaTepHaa,
JIOITyCKAeT OMIMOKH B OTBETaX

He 3a4TCHO, KOMIICTCHIIMA
HC OCBOCHa

CTyleHT JEMOHCTPHUpYET HE3HaHHE Marepuaia, JOMycKaeT TIpyObie
OIINOKM B OTBETAX

Kpurepun oneHku pemenns 3agad

Onenka, ypoBEHb
JIOCTHOKCHHS
KOMIIETCHIIM I

Onucanne KpUTepueB

3a4uTeHo, BEICOKHI

CryneHT yBEepeHHO 3HaeT METOAMKY U aJITOPUTM pELleHHs 3aauu, He 10-
MyCKaeT OINOOK MPH €€ BHIOIHEHUH.

3ayTeHo, MPOABUHYTHII

CTyneHT B 1eJIoM 3HaeT METOAWKY U aJlTOPUTM DPEIISHHs 3a/1a4d, He JI0-
MTyCKaeT rpyObIX OMIMOOK IIPH €€ BBHITOJTHCHUH.

3auTeHo, MOPOrOBHIi

CryzneHT B LI€JIOM 3HAeT METOIUKY M aJrOPUTM PELISHMs 3aa4H, JIOIyC-
KaeT OMIMOOK MpH €€ BBHIMOIHEHWH, HO CIOCOOCH UCTIPABUTh UX MPH IO-
MOIIM IPENOAaBaTENs.

He 3auTteHo, KOMIIETCHIUS
HE OCBOCHA

CTYJIGHT HE 3HACT MCTOJUKY U aJITOPUTM PCHICHHA 3ada4u, JOIMYyCKacT
rpyOble OMMOKH IpU €€ BBINOJIHEHHH, HE CIOCOOEH MCIPAaBUTh UX MPH
HIOMOIIY NTPENOoAaBaTelIsl.

5.3. MaTepl/laJ'lbl JJIS1 OLIEHKH TOCTHKEHUS KOMIIETEeHIIUI

5.3.1. OueHouyHble MaTepPUAJIbI IPOMEKYTOUHOM aTTECTANUN

5.3.1.1. Bonpocsl k 3k3amMeny-«He npenycMoTpeHb».

5.3.1.2. 3agaum k 3x3ameny--«He npenycMoTpeHsI».

5.3.1.3. Bonpocsl K 3a4eTy ¢ OLeHKOI

Kommne-
Ne Copep:xanue — NIAK
1 OINK-1 31 N-1omnk-1
['enepasibHasi COBOKYIHOCTD U BbIOOpKaA. Buibl Y1 N-20mx-1
BBIOOPOYHBIX CTATUCTUYECKUX pacCpeeIeHUl, 31 -2k
WX CBSI3b JPYT C IPYTOM. [1K-1 Vi N -5mx-1
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Hl N-41ik-1
2 I'paduueckoe n300paXkeHn e BAPUAIIMOHHBIX Psi- 31 N-lonka
OIIK-1

JIOB: TIOJIMTOH, TUCTOTpaMMa. Vi NI-20mx-1

31 NA-21ik-1

IK-1 Vi WI-5mk-1

HI -4t

3 31 N-1omnk-
OIK-1 H-lomnk-1
V1 N-20mk-1

Omruprdeckast GYHKIHS PacpeIeIeHHsL. 31 U211

[K-1 Vi N -5mx-1

HI N-41x1
* OnK-L [ A on
WNHrtepBanbHble OLleHKH. MIHTEpBanbHOE OllEHUBA- V1 WT-20mcs

HUE TapaMeTPOB HOPMAJIBHOT'O paclpeiesICHusI. 31 M -2me

TIK-1 Vi I/II[-5HK-1

HI N-4x-1
5 OINK-1 31 N-1omk-1
Y1 UA-20mk-1

CraTucruyeckas TMIIOTe3a M 0011as cxema ee 1 -2

MIPOBEPKHU 3 A-2rmes

' IK-1 Vi W -5mk1

H1 N-4xc1
6 31 N-lomx-1
IpoBepka rumoressl o HopmaasHoM pacrpenene- | OTIK-1 V] WJT-20mc1

HHUM CITy4allHOM BEJIMYMHBI C TOMOIIBIO KPUTEPUS 31 7 20 -
I[upcona. A2

TIK-1 Vi I/II[-51'[]<-1

HI N-4rx-1

7 31 N-lomnk-
OITK-1 H-Lomnk-1
vl U-20mk-1

[TpoBepka rumnoTes3sl 0 paBEHCTBE U CIIEPCUiA 31 U-21mc1

JBYX HOPMaJIbHBIX paclpeaeIeHui TK-1 V1 U1-5mc1

H1 N-41k1
° OmK-1 MA-Lomer
[TpoBepka TUIIOTE3bI O PABEHCTBE MAaTEMATH e~ V1 W20

CKUX 0KHMJIaHUH JABYX HOPMaJIbHBIX pacrpesaesne-
. 31 -2k
HUW C U3BECTHBIMU JH CIIEPCUMU

MK-1 Y1 U1-5mk4

Hl N-41ik-1

9 [IpoBepka runoTes3sl 0 paBeHCTBE MaTeMaTHye- OIIK-1 31 U-Lomk-1
CKHX OXHUJAHHI IBYX HOPMAJIbHBIX paclpeaene- Vi NJ-20mx-1

HUM C HEU3BECTHBIMH, HO PABHBIMH JIHUCIIEPCHUSIMHU. 31 U211
[MK-1 Vi NJI-5mk1

HI -4t

10 OTNK-1 31 N-1omk1
OnHo(akTOpHBIN AUCHEPCHOHHBIN aHAN3 vl MI-Zomks

' 31 -2k

[K-1 Vi NJI-5mk1

HI N-4x1
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H . § oK1 MA-Lomcs
[TonsiTne pyHKIIMOHATBLHOM, CTATUCTUYECKOU 1 Vi UT-201mk-1
KOPPEJSILIMOHHOW 3aBUCUMOCTH. 31 U211
IIK-1 Vi WJ1-5mk-1
H1 NJ1-4ykc-1
12 31 M/-Lomc
Koshounuent koppesiimuu kak mepa teciotsl | OIIK-1
CBsI3U, ero cBoMcTBa. OLiEHKA CTaTHCTHYECKOM vl N-20mk-1
3HAYMMOCTH KO3 PHUITEHTA KOPPETAIUH. 31 NJ1-2 k-1
IK-1 Vi NJ1-51k-1
H1 NT-4 1k
13 31 M-lomcs
VYpaBHenue nuHeHOU perpeccun. Mcnonbs3oBa- | OINK-1
HUE METOJIa HAMMEHBIIINX KBAJPaTOB AJIsl OThIC- Y1 N-20mk-1
KaHHS MTapaMeTPOB JIMHEHHOW MOJIEIH, TTPHOIIH- 31 NJT-211x.1
JKEHHO OITM CBHIBAIOIIEH ONBITHRIC JaHHBIE. K1 Vi N-5mk-1
Hl1 -4k
14 OINK-1 31 N-1omnxa
[IpoBepka 3HAYUMOCTH YPaBHEHUS PErPECCHH vi U-20mcs
) 31 NI-2 k-1
TIK-1 Vi WNJT-5mk-1
H1 NT-4 1k
15 OINK-1 31 N-1onx1
IIpoBepka 3HaUMMOCTH TapaMETPOB yPaBHEHUS Y1 NT1-20mx-1
perpeccuu. 31 N-2 -1
IIK-1 Vi WNJ1-5mk-1
H1 NT-4 1k
16 OINK-1 31 N-1omnx1
[Iporno3 no perpeccun Vi U-Zorc1
31 NJ1-2 k-1
IK-1 Vi NJ1-5mk-1
Hl1 NJ1-41k-1
17 OIK-1 31 N/I-lomx-1
MHoOXecTBEHHAas perpeccust Y1 UA-20mcs
31 NJ1-21k-1
IIK-1 Vi WJT-5mk-1
Hl1 NT-41x-1
5.3.1.4. Bonpochl K 3a4eTy
Kommne-
Ne Copep:xanue TeHHst NIAK
1 | OcHoBHBIEC TOHSTHS TEOPUU MHOXKECTB OIIK-1 | 31 NA-1onk-1
2 | CrocoOsl 3agaHusT MHOYKECTB OIIK-1 | 31 W-1omnx-1
3 | Onepanuu HaJ MHOXKECTBAMHU OIIK-1 | 31 W-1omnx-1
4 | KomOMHATOpHKA OCHOBHBIC ITOHSTHS OIIK-1 | 31 W-1omnx-1
5 PaccrosiHre Mexy AByMST TOUKAMHU Ha TIIOCKOCTH. OIIK-1 | 31 N-lomk-1
6 | YpaBHeHue npsMoii, MpoXosiei yepes 1Be TOUKH. OIIK-1 | 31 N-1omka
7 | YpaBHeHUE IPAMOH, MPOXOAIIEH Yepe3 3aJaHHYI0 OIIK-1 | 31 N-1omk1
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TOYKY TOYKY I1OJ] 3a/IaHHBIM YI'JIOM HAKJIOHA

8 | YpaBHeHUE MPsAMOIi C yTI0BBIM KO3 HUITUESHTOM OIIK-1 | 31 N-1omk1
9 | B3anmHOE pacnoJioKeHUe MPSMBIX Ha TIOCKOCTH. OIIK-1 | 31 N-1omk1
10 | OGee ypaBHEHHE PSAMON OIIK-1 | 31 N-1omk1
11 | ®yukuus (OCHOBHBIE MOHATHS, CIIOCOOBI 3a/IaHMUS ). OIIK-1 | 31 N-1lomk-1
12 OcHOBHbIE 37IeMeHTapHble (PYHKIINU, dJIeMEHTapHbIE onk-1 | 31 W -lomes
byHkuMM (IpUMeEpHI).
13 Onpez(euneHm BO3pacTatoIeH (Hey6I>£BaIOHleI/I) U yObI- OTK-1 | 31 W -lome
Baromie (HeBo3pacraroien) GyHKIuii.
14 | Onpenenenue nmpenena GyHKIIUH. OIIK-1 | 31 N-1omk
15 | OxpHOCcTOpOHHUE TIpeNebl PYHKITUH. OIIK-1 | 31 N-1omka
16 pHBeIEfi)epBIBHOCTB byHKINH, KIaccupHUKaIus TOYeK pas- onk-1 | 31 W -lomes
17 | IlpousBonHast PyHKIMH, €€ TEOMETPUICCKUN CMBICI OIIK-1 | 31 N-lomk-1
18 MounoronHocTs ¢pyHkiuu. HeoOxoaumeie u 1ocraToy- OIK-1 | 31 W-lome.
HBI€ YCJIOBHSI MOHOTOHHOCTH ()YHKITUH.
19 OxctpemyM Qynkuuu (onpenenenne). HeoOxoaumsiii u OIMK-1 | 31 W-Lome.
JIOCTATOYHBIE MPU3HAKU IKCTpeMyMa (QYHKIIHH.
BrImykitocTh, BOrHYTOCTh Tpaduka GyHKINN, TOUKU
20 | meperu6ba ¢pynkuun. Hanbospiiee 1 HauMeHbIIee 3Ha- OIIK-1 | 31 N-1omk-
YeHUS PYHKITUU
21 | OOmiast cxema uccneoBaHus (DYHKITHH. OIIK-1 | 31 N-1omk1
22 | Heonpenenenuslii uHTerpan (onpeaenenue u ceoiictea). | OIIK-1 | 31 N-1omk1
23 | Metoibl BBIYMCIIEHUS] HEONPEIEJICHHBIX HHTETPaJIOB. OIlK-1 | 31 N-1omnk-1
24 OmnpeneneHHbI UHTETpa (ONpeesieHHe U CBOMCTBA, OnK-1 | 31 W -Lome.
METOIbI BEIYHUCIICHHS )
24 | 'eoMeTpuvecKuii CMBICI ONPEIEICHHOTO HHTErpaja OIIK-1 | 31 N-1omka
OyHKIUY IBYX HE3aBUCHMBIX IIEPEMEHHBIX (OCHOBHBIE
MOHATHS: onpeeneHne QyHKIMU, 00JIacTh onpeerie-
26 | HUS, MHOXXECTBO 3HaUCHUH, TUHUHU ypoBHs). Onpenene- | OIIK-1 | 31 N-1lomk-1
HUE HENPEPHIBHOCTH (YHKIUH JIBYX ITEPEMEHHBIX B
touke P(xo, yo).
27 | YacTHBIE TPOM3BOIHBIC TIEPBOTO U BTOPOT'O TOPSIKOB. OIIK-1 | 31 NA-1onk-1
28 | DkcrpeMyM QYHKIHH JBYX MEPEMEHBIX. OIIK-1 | 31 N-1omk1
29 Omnpenenenue HayKH - TEOPHH BEPOSTHOCTEH, PEAMET OIK-1 | 31 W-lome.
U TIe]Tb TEOPHH BEPOSITHOCTEH.
[TpocTeiiine MOHATUS TEOPUH BEPOSTHOCTEH: HCIIBITA-
30 | HHA, COOBITHE, BUALI COOBITHH, COBMECTHBIE, HECOB- OIIK-1 | 31 W-1omnk-1
MECTHbIE COOBITHUS, IIOJHAS TPYIIIA COOBITUH.
PaBHOBO3MOXHBIE, €IMHCTBEHHO-BO3MOXKHBIC COOBITHS,
31 | mpoTHBOIONIOXKHOE COOBITHE, C dNeMeHTapHbie coobiTust | OIIK-1 | 31 N-1lomk1
(ucxompr).
32 i(TJ;e;ccnquKoe OIpezieIeHNe BEPOSTHOCTH U €€ CBOIi- OnK-1 | 31 W-lome.
33 BeposiTHOCTh TPOTHUBOMOIOXKHOTO cOOBITHS. CTaTHCTH- OMK-1 | 31 W-Lomc
4eCKOe OIpe/iesIeHHE BEPOSITHOCTH.
34 | 'eomerpuieckasi BEpOSITHOCTh COOBITHS. OIIK-1 | 31 N-1omk1
35 JleiicTBHsI HaT CO6VBITI/I$[MI/I (cymMma, TIpoM3BE/ICHHE, OnK-1 | 31 W-lome.s
pPa3HOCTh COOBITUHN U T.1.).
36 HeszaBucumeble 1 3aBHCHMBIE COOBITHS. [TOHSATHE YCITOB- OnK-1 | 31 W-lome.s

HOH BCPOATHOCTH.
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TeOpeMBI CJIOXKCHUA BepOﬂTHOCTCﬁ COBMCCTHBIX U

37 HECOBMECTHBIX COOBITHIA. OIK-1 | 31 UA-Lonk
38 | TeopeMbl yMHOXEHUSI BEPOSTHOCTEM. OIIK-1 | 31 N-1omka
39 | ®opmyna nonHoii BeposiTHOocTH. Dopmyia baiieca. OIIK-1 | 31 N-1omk1
[TonsiTue cnyuaiiHol BenUUYUHBL. J{UCKpeTHas cryvaii-
40 | mas BenmmunHa. HempepbiBHAS ciydaiiHasi BEIMYHHA. OIIK-1 | 31 W-1omnk-1
[Tpumepst
3aKoH paclpeielieHUst BEpOATHOCTEHN ClIydaiiHOM Benu-
yiHbl. CriocoObl 3a/1aHNS 3aKOHOB pacIipeaeeHus
41 | TUCKPETHOW CIydailHOW BETMYHHBL. MHOTOYTOJIEHUK OIIK-1 | 31 NI-1lomk1
(monuroH), pacupenesaeHust BEpOSITHOCTEH TUCKPETHON
CIIy4allHOW BEJIMYMHBI.
42 UYucnoseie XapaKTeRHCTHKH JUCKPETHOMN CIy4anHON OMK-1 | 31 WT-Lomc
BEJIMYMHBI U UX CBOMCTBA
43 CDyHKIiH;I pacrpejenenus ‘FepOiITHOCTef/Il HEeNpepbIBHON OIK-1 | 31 VLo
CIIy4allHOM BEIMYUHBI U €€ CBOMCTBA.
44 [lnotHOCTH ]fepo}{THOCTI/I HEMPEPHIBHON CIy4alHOU Be- onKk-1 | 31 W-loms
JUYUHBI U €€ CBOMCTBA.
45 UucnoBble XapaKTepUCTUKU HETPEPBHIBHBIX CIyYaiiHBIX onKk-1 | 31 W -loms
BEJIMYHH.
HopMaibHbIi1 3aKOH pacnpeneneHus HepepbIBHON C1y-
46 | 4aifHOI BeMTMYMHBI, BEPOSITHOCTHBIN cMbIch mapamerpoB | OIIK-1 | 31 NA-1omnk-1
HOPMAJIbHOT'O paclpeeeHusl.
I'paduk MIOTHOCTU HOPMAJIBHOI'O PacCIpeleIeHUs
47 (HopManbHas kpuBasi). ['eomeTpudeckuil cMbIci napa- onk-1 | 31 W-Lomc
METPOB HOPMAJILHOTO PACIpeAeICHUS U UX BIUSHUE Ha
¢dbopmMy HOpMaIbHOW KPUBOIA.
BepoaTrHocTh nonagaHus B 3aJaHHBIM HHTEPBAJ HETIpe-
48 | peIBHOU CiTy4aiiHOW BeMYWHBL, nMeromield HopMmanbabii | OITK-1 | 31 W-1omnx-1
3aKOH pacHpeiesIeHuUs.
49 | IlpaBHUIIO TPEX CHUTM. OIIK-1 | 31 W-1omnx-1
5.3.1.5. [lepeyenb TeM KYpCcOBBIX NPOEeKTOB (padoT)-«He npexycMoTpeHbI».
5.3.1.6. Bonpocsl K 3a11iUTe KypcoBOro mpoekta (padornl)- )-«He nmpexycMoTpeHb».
5.3.2. OueHouyHble MaTePUAJIbI TEKYIIEr0 KOHTPOJIS
5.3.2.1. Bonpochl TeCTOB
Kom-
Ne Coaep:xanue T K
TEH-
s
1 | 3akoH ABMXEHUSI MaTepHaAIbHOU OIIK-
TOYKU UMEET BI/ISJ‘IS_St 1)7 1
X(t)=4+8t+e e X(t) — xo- 2)8
opAMHATa TOYKH B MOMEHT BpeMe- ig E

Hu t. Torna ckopocTh TOUKH IIPU
t=7 paBHa...
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2 | I'paduk pynkuuun y = f(X) uzodpa- OIIK- 31
JKEH HA PUCYHKE. 1
y 1) _ 3 3) V3
Y 3
150° | \/_
| o * Torna 3na- 2) — v3 4 V3
YeHHEe MPOU3BOAHOM TON QYHKIIUU 3 2
B TOUKe X0 paBHoO...
3 | IIpousBoaHast IPOU3BEICHUS 1) 4x® cos x 3) OIIK- 31
x*sin X X2 (4sin X + X Cos X) 1
papHa.... 2) x3(sinx+xcosx) 4)
x* (4sin X — XCOS X)
4 | TIpou3BoHAsI BTOPOT'O IOPSIKA .t 29t 3 1 4) OIIK- | 31
dynxmmu Y ="3Xyveer Bu... 3 x X 3x 1
x
5 | IIpousBomHas BTOPOro MopsaKa 1) —18cos6x 3) 2€0s6X OIIK- | 31
bynxiun Y = SiN" 3X 1 reer BHIL... 2) 18cos6x 4) 6c0s3x 1
6 | Jlansl MHOXXeCTBa OIIK- | 31
X ={2,4,6},Y ={0,2,4,6,8} ][z HPYUX=X 3) XNY=X 1
NPE/JIOKCHHBIX BBICKAa3bIBAHUIA 2) XY 4) Y\X=Y
BEPHBIMU SIBJISIFOTCA. . .
7 | Paccrosiaue ot Touku A(1,2) 1o 15 3)1 OIIK- | 31
npsimoii 4y=3X+10 paBHo... 2)0.2 4)4.2 1
8 | Yucno 2,1 npuHAIEKUT 1. B={blbeZ, —2=<b<3} OIlIK- | 31
MHOXXECTBY... 2 A={alaeN, 1<a<10} 1
3. C={c|ceR, —3<c<2.6}
4 D={d|deQ, d<2}
9 | Inomans tpeyroasuuka ABC , rae 1) 1 3) 8 OIIK- | 31
AL, 2), B(4,3), C(-1,2) pasHa... 2) 10 4) -2 1
10 | Hanbel MHOKecTBa A 1 B. Torna 1. AuUB OIIK- | 31
MHOkecTBO C, N300pakeHHOE Ha 1
PHCYHKE, 2. A\B
@ 3. B\A
4. ANnB
11 Omneparueit HaJ MHOKECTBAaMU A U OIIK- | 31
B, pe3yabTaTr KOTOPO# BBIACIICH Ha 1) AuB 3) AnB 1
A B 2) A\B 4) B\ A
pHCYHKE, SIBISICTCS
12 | U3 xomo/s! BEIOUPAIOT 2 KapTHI. 1. coBMecTHBIMU OIIK- | 31
CoObiTHe A — «OyneT KapTUHKa» U 3. HECOBMECTHBIMH 1
B — «Oyner nama nuk» SBISIOTCS: 2. 3aBUCUMBIMH
13 | O6pa3om otpeska [0,1] nmpu 1.12;3] 2.(2;5) 3.[0;3] 4. OIIK- | 31
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oroopaxenun f=3x+2 smusercs... | [2;5] 1

14 | YkaxuTe COOTBETCTBHE MEXAY 1 OIIK- | 31

-2—+C
(GYHKIUAMH B X 1) N 1
HEONpPEeCICHHBIMHA HHTErPaJaMu
y=i3 2) xInx—x+C
1. Y=Inx 3. X2
1 1
- = Inx+14+C
2. y X+1 4, Y 1-—x2 3) ‘ :u
4) arcsin x+C

15 | dauHbl TOUKH OIIK- 31
A(2;-1), B(10;5), C(10;-1). YcTa- A) 14 1
HOBHMTE COOTBETCTBUE MEK/LY OT- B) 10
PE3KOM U €ro JTHHON C) 6
1. |AC| D) 8
2. |AB| E) 2
3. |BC|

16 | Ykaxwure rpaduk nepruoanIecKoi ¥ OIIK- | 31
GbyHKIHH. 1 AWA 1

1.
2. ° 4.

17 | Jausi Toukn A(2; 3) u B (-6; 5). 1.(-2;4) 3.(-4; 1) OIIK- | 31
Toraa KOOpAMHATHI CePEAMHBI 2.(-2; 8) 4.(-4; 8) 1
orpe3ka AB paBHBI. ..

18 | [Ipsmast mpOXOAUT Yepe3 TOUKU 1)-2 2)2 3)_1 41 31
O(0; 0) u B(-2; 1). Torna ee 2 2
YII0BOM KO3 (UIIMEHT PaBEH. ..

19 | Cpemu npsmbix |; @ X+3y-5=0, I: OIIK- | 31
2x+6y-3=0, I3 2X-6y-3=0, ly: - 1) i uly, 2) b uls, 1
2X+6Yy-5=0 nmapaiesbHBIMH SIBIISI- ) lsuly 4) Iy uls
FOTCS..

20 | Jdansl maoxectBa A={by} uB= | 1.{b,y, 123} OIIK- | 31
{1, 2, 3}. Torna nekapToBbIM 1

(IpsAMBIM) TIPOU3BEAECHUEM
AxB gpnsercs ...

2.{(b.y. 1),(b, ¥, 2).(b, y. 3)}
3. {(1,),(1,y).(2,0),(2,y).(3,0).(3,y)}

4.{(6,1),(6,2),(b,3),(y.1).(y:2).(y.3)}
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21 | Ha pucynke n3o0paxxeH rpaduk OIIK- | 31
MPOU3BOAHON (QYHKIIMU 1
y="f(x " D7

, 3QJIaHHOM Ha OTpe3Ke
[-1:8] 2)3
3)8
N o —&T T 4)1
»=J5"(x) To
rja TOYKOM MakCUMyMa 3TOi
(byHKIMHU SBISETCS. . .

22 | B mpocTpaHCTBE UMEETCS OTPE3OK, OIIK- | 31
. 1) mnockocts OXy
COENVHSIOINI IBE TOUYKU C a0c- 1

2) mnockocth Oyz
[[MCCaMU pa3HbIX 3HaKOB. Torma
3) ock abcuucc
ATOT OTPE30K 00s513aTENBHO Mepece-
4) mnockocth OXzZ
KaerT...

23 | Yucrno 2,5 npuHAIISKAT le_—{gcer, - 3<c=26} OIIK- | 31

MHOKECTBY. .. 1
2 p=-{d|d eQ.d <2}
3 B_fpbecz,—2=b<=3}
4 oA {falae N1=a <10}

24 | Mepa MHOXeECTBa, HU300paKEHHOTO L O 37 or OIIK- | 31
Ha PUCYHKE, 1) 4 2) 2 3) 4 4 4 1

¥
ib_
0 3 X paBHA...

25 | Kakue u3 QyHKIuii aBasroTCs 6ec- X X—2 OIIK- | 31

« by -7 1) , 2) , 3) cos(x-2), 1
OHEYHO MaJILIMU B TOYKE Xg = 27 ) X
4) sin(x-2)

26 | IlocnemoBaTeIbHOCTD 3a/1aHa pe- OIIK- | 31
KYPPEHTHBIM COOTHOIIICHHEM %) g 1
Ay =a,° 84, 8 =—-2,8, =1. 3)) -2
Torpma yeTBepTHIN YJIEH ITOM MO- 4) 6
CJIEIOBATENBHOCTH @, PABEH...

27 | Nana GyHKums y = /x2 + x—6+5. | 1) [-5;70) 3) (/6 + 5;+o0) OIlK- | 31
Torna ee 06,1aCTbIO 3HAUCHUH SIB- 2) (—oo—1] U[2;4+00) 4) [S;t0) 1
JSICTCSI MHOXKECTBO. ..

28 | JlaHO MHOX€CTBO HaTypabHBIX 1. yMHOXeHHE 1 BBIYMTAHHE OIIK- | 31
qucen. YKaKnuTe, Kakue U3 1

) ) 2. JACJIICHUEC U BBIYUTAHUC
apu(PMETHICCKUX JICHCTBUN
(cnioxkeHue, BRIYUTAHUE, 3. CIIOKEHHE  yMHOKEHHE
YMHOKEHHUE, JeJIeHHE) BCeria
BBITIOJTHUMBI Ha 9TOM MHOKECTBE: 4. cIOKEHHE U JIENEHNE
29 | [nsa npoOHO-panmoHanbHOM (QyHK- 1) x=-2 3) x=0 OIIK- | 31
2 1
MK Yy = X7 roukamu pas3pbl-

X2 + 2x

2) x=1 4) x=-1
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Ba ABJIOTCA. ..

30 | Yucno Tovek pa3pbiBa GyHKIIHH )2 2)0 3)1 4)3 Ol'llK- 31
~ x(x+3) PaBHO. ..
31 | 3nauenue npezena OIIK- | 31
2 )0 3) o 1
X®—4
lim pagBHo. .. 2) 4 4) 2
Xx—2 X—2
32 | 3Hauenue mpenaena OIIK- | 31
2 1+ 4x+3 1) 0,2 3) 0,3 1
lim 2 T""*"° pasHo... 2) 04 4) 05
x>-3 x> +x—6
33 | 3Hauenue npenena OIIK- | 31
5y2 43y _2 )25 3) 0 1
lim =TS22 pasHo... 2)1  4) o
X—ow 2X° +x+8
34 | YcTaHOBUTE COOTBETCTBUS MEKITY 2% OIIK- | 31
GYHKIUSAMH U UX TIPOU3BOIHBIMH A) . B) cos(bx+1) 1
—a3X +
y=e
y=sin(5x+1) C) 5cos(5x+1) D) 3x-&**
y=arctg(x?) E) 3™
35 | IIpou3BomHAS TPOU3BEACHUS 1) 4x3cosx OIIK- | 31
X* SiN X pasna. . 2) x3(4sin X+ Xcos X) 1
3) x3(sin x+ Xxcos X)
4) x3(4sin x—Xxcos X)
36 | [Ipon3BogHas BTOPOTO MOPSIKA 1 1 OIIK- 31
— ) ——=%3 ==z 1
¢yukuun Y = IN 3X umeer Buz. .. x 2 x 2
1 3
2) — 4) =
) 3x° ) X
37 | 3aKOH ABM)KEHHS MaTepHAIbHON OIIK- | 31
TOYKU UMEET BUJL 1) 11 1
X(t) = 4+10t +e’*, rae X(t) — xo- 2) 9
OpZIMHATA TOYKHM B MOMEHT BpEMe- 3) 13
uu t. Toraa ckopocTs TOUKH npu t = 4) 75
7 paBHa...
38 | O6pasom otpeska [0,1] mpu 1)[2;3] 2)(2;5) 3)[0;3] 4) OIIK- | 31
orobpaxkennu f=3x+2 smisercs... | [2;5] 1
39 HaﬁTH3np0H3Boz[Hy10 byHKIHN 1) 3X2 In3x + x2 3) 3X2 Ol'llK- 31
y =x"In3x ) X% 4) 9x°Inx +3x°
40 | HaiiTi nmpou3BOIHYIO (PYHKIIHH 2 2 OIIK- | 31
P yio gy ) —2xeX 3y xeX .
y= eX +1 2.4 2.4
2y Xty 2xe* T
41 | 3HaueHue Npou3BOJHON QyHKIUU 1) 13 3) 7 OIIK- | 31
10x+1 1
y= B Touke x=0 paBHO... 2) 9 410
eSx
42 | Ilpon3BogHAs BTOPOTO MOPSIKA 1) —4sin2x 3) 4sin 2x OIlK- | 31
dynxuun Y =SiN 2X pasHa. .. 2) 8sinx 4) —8sinx 1
43 | Haiiti Touky MakcuMyMa (yHKIIUU 1) x=-4 3) x=-3 OIIK- | 31
2) x=3 4) x=4 1
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y:2x3+3x2—72x+7

44 | Nansl Toukn A = (5; -8) u B = (-3; 1) 4 3) -2 OIIK- | 31
4). Torma oparHATA CEPEIUHBI 2) 1 4) 2 1
orpe3ka AB paBHa...

45 | YpaBHeHHE TPAMOi 1y=3x+5 3 y——Zx-—4a OIIK- | 31
MEPIEHIUKYIJIIPHON NPSIMON Y = 1, 1
2X + 3, sBysieTcs 2. V72" 4, y=2x+1

46 Lim 8 =X n_1 23 3.1 4 « OIIK- | 31
3HaveHue npegena X~ 2X+4 2 2 4 1
PaBHO. ..

47 | OOuuii YieH mociaea0BaTEIbHOCTH 1) 2n+1 3) 5 _2n-1 OIIK- | 31
135 7 Tz " n? 1

"4°9°16 ... pyMeer BULI...
n2n-1
2)a, =(-1) e 4)
na 2N+1
a,=(-1) e

48 X o1 12 _ 12 OIIK- | 31
[IpousBoauas yactHoro X —1 pap- | 1) x-12)(x=D"3) (x-D° g) 1
Ha... 2x—-1

(x-1)°

49 | TI'padux dpyukiun y = f(X) OIIK- 31

M300payKeH Ha PUCYHKE. 1
1 1) 3 2) 3
y 3 2
>

| - ~ Torma 3) V-3 4)__255

3HAauEHHEe NPOM3BOIHOM ATOM 3
XO

(GyHKUIMH B TOUKe " paBHO...

50 | Imomaas KpUBOJIUHEIHHOM 10 OIIK- 31

tpanenuu D 1)75' 33 1
2) 14 4) -
paBHa... 3
51 | MHO)kecTBO epBOOOPA3HBIX 1 1 OIIK- | 31
. 3x 1) —=e¥X+C 3 Ze*+C 1
dynxuuit f(X)=€"" umeer 3 3
BUA... 2) e¥*+C 43 +C
52 | HeonpeneneHHbI HHTETpal 1) —cos(bx+3)+C OIIK- | 31
IS|n(5X+3)dX PaB€H... 2) —COS(5X2/2+3X)+C 1
3) —1/5cos(5x+3)+C
4) —1/5c08(5x%/2+3%)+C
53 | HeomnpeneneHHbIN HHTETpAT 1) In|x4-—1L+C OIIK- | 31
1

x3dx

paBeH. ..

2) 3/4In|x*-1|+C
3) 3In|x*-1|+C
4) 14lIn|x*-1]+C




Crpannua 23 u3 48

54 | HeonpeneneHHbIH HHTETpa _ 3¢ OIIK- | 31
2 x3 1) 1/2sin2x+C 2) +C 1
[x“3% dx pases... 3In3
3) 172023y ¢ 4)
2X—-5
“1/20mZ3 ¢
2x-5
55 | ®dopmyna 1) Komm-byHsikoBckoro OIIK- | 31
b b 2) Hrrorona-Jleitonuna 1
[ £()dx=F(x)|a=F(b)-F(a) 3) T'aycca
a 4) Kpawmepa
HasbIBaeTcs GopMyIoii. ..
56 SOHpelleJ'IeHHHﬁ HWHTErpaI 1) 118 3) 123 OHlK- 31
j(?:x2 +2)dx paBeH... 2) 132 4 138
1
57 OHI:;)G,HGJIGHHHﬁ HHTErpal ) 1 3) 1/3 Ol'llK- 31
e
Iln—xdx paBeH. .. 2) 14 4) 43
1 X
58 | BeruuciuTs mionaas GUrypsl, OIIK- | 31
OrpaHUYeHHOM rpaukoM (QyHKIUU 1
2 . 1) 12 3) 14
y=x"+2x, ocbto Ox 1 npsamoii 2) 15 4 18
x=3
59 | Berumcnuts miomanb GUrypsl, OIIK- | 31
OrpaHUYEHHOU TpaduKkoM QYHKIIUU 1
2 1) 7/3 3) 23
y=x"+ 2, 0cbt0 Ox, ocbto Oy u 2) 13 4 43
npsimoit x=1
60 | MHo)ecTBO IepBOOOPA3HBIX 1) X* joxic OIIK- 31
x+10 2 1
KIIUH —
byn S X+ 2 2) X+8In|x+2|+C
HMECT BUA. .. 3) x+10In|x+2|+C
4) x—8In|x+2|+C
61 | 3naueHHe MHTErpasa 1) —0,5(e —1)? 3) 0,5(e - 1)° OIIK- | 31
L 1
J‘(eX —1)e*dx paBHO... 2) %(e —1)°4)  e(e-l)
0
62 KonmuecTBo nmepecraHoBOK OYKB B 1)24 2)120 3)20 4)5 OIIK- | 31
CITOBE «3a4€T» PaBHO. .. 1
63 | YkaxkuTe COOTBETCTBHE MEXKIY 1. c TOMOIIBIO TEOPETUKO- OIIK- | 31
IPUMEPOM MHOKECTBA U CIIOCOOOM | MHOKECTBEHHBIX OIepaluii 1
€ro 3aJIaHus: 2. popmyoit
1. Xn =2X%,,+3n,%x =0 3. mepeurciaeHueM
3. x={2,35,7} 4. peKyppeHTHOI
2 X, = 3++/2n
4. x=(35)w(811)
64 | BepTukaibHOW aCHMITOTOM OIIK- | 31
_4-6x 1.x=-3 3.y=0 1
rpapuka GyHKIUM 2x+6 x=3
2 2 4.y=-3

SIBJISIETCS TpsiMast, onpeaenseMas
YpPaBHEHHEM. ..
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65 | Yucno 2,1 npuHamIeXuT MHOXE- | 1. B—{b|bez, —2<b<3} OIIK- | 31

CTBY... 2. A={alaeN, 1<a<10} 1
3. C={] ceR, —3<c<26}
4. D={d|deQ, d<2}

66 | IlocmemoBaTenbHOCTH 3a7aHa pe- OIIK- | 31
KYPPEHTHBIM COOTHOIIIEHHEM 1
Qg =3,8,4; 8 =24, = 3_ Torna 1) 108 3) 54
YEeTBEPTHIN YJIEH 3TOW MOCIEe10Ba- 2)6 4)18
TEJIBbHOCTHU a, paBeH...

67 | YcTaHOBUTE COOTBETCTBUS MEXKIY OIIK- | 31
CIUCKAMU JIBYX MHOXECTB, 3a1aH- | A) [2;3] B) (-0;2]U[3;0) 1
HBIX CJIEAYIOIUM 00pa3oM:

1) {x: x*-5x+6<0} D) (2;3) E) {2;3} C) (-0;2) U (3;0)
2) {x: x>-5x+6=0}
3) {x: x3-5x+6<0}
4) {x: x*>-5x+6>0}

68 | Oopa3om otpeska [0; 5] mpu 0T00- 1) [2;5] 3)(2;17) OIIK- | 31
paxenuu f =3x+2 sBusercs. .. 2) [0;5] 4) [2;17] 1

69 | YcraHOBUTE COOTBETCTBUS MEXKIY OIIK- 31
POMEKYTKaMHu U ux oopazamu y = | A) (2;5] B) (2;5) C) (-4;-1) 1
3x-1:

1) [1;2] D) [2;5] E) [-4;-1) F) [-4;-1]
2) (1;2)
3) [-1:0]
4) (-1,0)
70 | Mepa MHOXeCTBa, U300paKEHHOT O OIIK- 31
Ha PUCYHKE, 1
1) 12 3) 20
. 2) 6 4) 24
o
Ha...

71 | BeposiTHOCTH TOCTOBEPHOI'O COOBI- 1)1 3) -1 OIIK- | 31
THUS PaBHA... 2)0,5 4) 0 1

72 | JIBa crpenka TpPOU3BOAAT MO OJ- OIIK- | 31
HOMY BBICTpely. BeposiTHOCTH mo- 1) 040 1
naJaHus B IeNb IEPBOr0 U BTOPOTO 2) 0’95
crpenkoB paBHbel 0,8 u 0,75 coot- 3) 0’55
BETCTBEHHO. Torjga BEpOSTHOCTH 2) 0’ 60
TOTO, YTO Iedbh OyIeT MmopakeHa, ’
paBHa...

73 | bpocator nBe moHeThl. CoObITHE A | 1) coBmecTHRIME 3) HecoBmecTHBI- | OIIK- | 31
— «repb Ha nepBoOi MOHeTe» U B — | Mmu 1
«uudpa Ha BTOPO MOHETe» SBIIA- | 2) 3aBUCUMBIMH 4) HE3aBUCHUMBI-

IOTCS. . . MU
74 | UrpanpHas KocTb Opocaercsi OIMH 31

pa3. Torga BEpOSTHOCTb TOTrO, YTO
Ha BEpXHEHl rpaHH BBINAJET HE Me-
Hee MATH OYKOB, PaBHA...

1)1/6 3) 1/3
2)1/2 4)5/6
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75 | Cnyuaiiueie cobwiTust A, B, yno- 1) coBMeCTHBIMH OIIK- | 31
BJETBOpsIONHE ycioBusM P(A) = 2) HECOBMECTHBIMHU 1
0,3, p(B) = 0,5, p(A+B) = 0,8 He 3) 3aBUCHMBIMHU
SIBJISIFOTCSL. . .. 4) HEe3aBUCUMBIMU
76 | A, B, C — nomapHo He3aBUCHUMEIE OIIK- | 31
coobiTs. x BepositHocTu: P(A) = 1
0,4, p(B) = 0,8, p(C) = 0,3. Ykaxu- 1) 0,24 3) 0,32
TE€ COOTBETCTBUE MEXKIY COOBITHS- 2)0,096 4)0,12
MU U UX BEPOSTHOCTSMHU:
1. A-B 2 A-C 3 B-C
4. A-B-C
77 | UrpanpHas kocTb Opocaercsi OIMH OIIK- | 31
pa3. Torma BepoOSTHOCTH TOTO, YTO 1) 1/6 3) 1/3 1
Ha BEPXHEH IpaHM BBINAJICT HE Me- 2) 1/2 4) 5/6
Hee MSTH OYKOB, paBHA
78 | A B,C — momapHO He3aBHCHMbIC OIIK- 31
coobiTrsi. x BepositHocTu: P(A) = 1
0,4; p(B) = 0,8; p(C) = 0,3. Yraxu- 1) 024 3) 0,32
TE COOTBETCTBHE MEXIY COOBITHSI- 2) 0,b96 4) 0”12
MU U UX BEPOSITHOCTSIMHU:
1. A-B 2. A-C 3. B-C
4. A-B-C
79 | B nepBom simuke 7 kpacHbiX U 11 OIIK- 31
CHHHX LIAPOB, BO BTOPoM — 5 kpac- | 1) 11+9 3) 1711 o 1
HBIX U 9 cuHUX. Y3 MPOU3BOIBLHOrO 18+ 4 218 14
AlWKa J0CTAIOT oMK wap. Bepo- | 2) 11 9 g) 11 9O
ATHOCTb TOr'0, YTO OH CHHMWI, paB- 18 14 18 14
Ha...
80 | B mepBoii ypae 4 4epHbIX u 6 Oe- OIIK- 31
JbIX mapoB. Bo Bropoit ypue 3 Ge- 1) 09 1
JBIX U 7 4epHBIX mapoB. W3 Hayna- 2) 0 ’15
9y B3STOM YPHBI BBIHYJIM OJHMH 3) 0’ 15
miap. Torna BEpoSATHOCTh TOTO, YTO 2) 0’ 4
3TOT WIap OKa)ercs OenblM, paB- '
Ha...
81 | U3 smmuka, rae HaxoguTcs 15 nera- OIIK- 31
Je, MPOHYMEPOBAaHHBIX OT 1 10 1
15, TpeOyercs BBIHYTH 3 nmeTaj. D g 2) 15! s34
Torma KOIMYECTBO BCEBOSMOXKHBIX | 151
KOMOWHAIMKA HOMEPOB BBIHYTHIX | 3121
JieTajieil paBHO
82 | Ilo xakoii (popmyiie BBIYUCIICTCS 1) M(X)=p;+ps+...pp 31
MaTeMaTHYECKOE OKUIAHHE JTUC- n OTK-1
KPETHOM CITy4aliHON BEMMYUHBI X, 2) M(X)= 2z X pi V1
3aJIaHHOM PSIOM pacrpeesieHus ? ':1n
3 MX)=3xp 31
i=1 IK-1 V1
4) M(X)=X+Xp +..X H1
83 | VYmpouiennas ¢popmyia BeIYUCIIE- 31
1) DX = M(X ?)-2MX OINK-1

HUS JUCTIEPCUU CITYYaTHOM BEIU-

Vi
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YuHbl X UMEET BU]T ... 2) DX =M(X2)—(MX)2 31
3) DX = MX —+/MX e |- Yl
4) DX =M (X ?)— MX HI
84 | Ilycte X nuckpeTHasl ciydaiiHast 31
BEJIMYWHA, 3a/IaHHAs 3aKOHOM pac- OIK-1
MpEeJIeJICHUSI BEPOSTHOCTEH 1) 2,2 V1
X -1 3 2) 2
p 04 |06 3) 1,4 31
Torma MateMaTUYECKOE OXKHUIAHUE 4) 1 V1
9TOM CJIy4alHOM BEJIMYUHBI PaB- K-1
HO... H1
85 | [luckperHas cny4aiiHas BeJIWYHHA
3a/laHa 3aKOHOM pacrpeeieHUs OIIK-
BEPOSITHOCTEM: 1
X[2 [1 [0 |3 ;)) 'g’g vl
p [01 |03 [02 [04 3)  —04 31
Tornau MaTeMaTH1ECKOe OiKI/II[aHI/Ie 4) 0,8 K-1 V1
CIIy9aifHOW BeNWYHHBI V¥ = 4X — 2
paBHO... H1
86 31
OIIK-1
A u B — MHOXECTBO € CTBUTEID- V1
HbIX yncer: A= ( -4, 0], 1.(-2,0) 3.(4,3)
B =[-2, 3). Toraa MHOXeCTBO 2.(-2,0] 4.[-4,3) 31
AuUB
paBHoO. ..
IIK-1 V1
Hl
87 | I'padux mumoTHOCTH pacmpenee-
HUSI BEPOSTHOCTEN HENPEPBIBHOM 31
CIIy4allHOW BEJNIMYUHBI X, pacipe- OIK-1
JIENIEHHOM PaBHOMEPHO B MHTEPBa-
ne (-1;4), umeet BUI: 1) 0,20 vl
i 2 1
a 3) 0,25 31
— .
| i 4) 0,33
| bl TK-1 Vi
‘10 4 x
Toraa 3HaueHue a paBHO. .. Hl
88 | HenpepriBHas ciyyailiHas BEJIUYH- 31
Ha X 3aJaHa WHTErpajbHON (yHK- L
HMeil  pachpeseNieHuss BEPOSTHO- 1) 1 OTK-
creii F(x). Torma 3Hauenne C pas- 2) 2 vl
HO... 3) 3 31
0, x<2, 4 4
F(x)=¢Cx—4, 2<x<2,5, IIK-1 Vi
1, x>2,5 H1
89 | Ilo kakoii popmyiie onpenensercs , e ;e 31
1 3 _ o2
IIOTHOCTH pactpeneieHus f(X) ) ()= N 7 D)= ov2n. ’ OIK-1 V1

22
\ATuy

D= e 7

1 -C
4) f(x)=—e 2
G

=3y
k]
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CIy4aifHOM BEIMYMHBI X, pacnpe- 31
JIEJICHHOM 110 HOPMaJbHOMY 3aKO0- Vi
HY? IK-1
H1
90 | BeposiTHOCTH TOrO, 4TO OaHK OT- 31
KpPOET KPeIUT 2 — M KOMMEPYECKUM OIIK-1
NPEINpUATUSIM  PaBHO  COOTBET- 1) 0,36 2) 0,24 vi
creerHo 0,6 u 0,8. Torma BeposiT- 3) 0,48 4) 0,12 31
HOCTb TOTO, YTO KPEAHUT MOJIydaT -1 V1
o0a mpeAnpusTUs paBHoO...
H1
HenpepriBHas ciyyaiiHas BETUYH - 31
Ha X 3aJlaHa IUIOTHOCTBIO pacrpe- OIK-1
JIeJIeHHs] BEPOSITHOCTEN ] 1) 12,5 V1
91 f (X) — 1 ef%. To- 2) 25
527 3) 4 31
r/1a JUCIIePCUsl 3TOW HOPMaJIbHO 4) 5 -1 V1
pacnpeneneHHON CIy4ailHOM Ben-
YUHBI PaBHA. .. HI
92 | HenpepsiBHas ciiy4aitHast BeIUYH- 31
Ha X 3a/1aHa IUIOTHOCTBIO pacipe-
JICTICHHSI BEPOSATHOCTEH OIK-1
3/ 27 3) 9 31
Torvzla MATEeMaTHIECKOE OXKHAHHE 4) 4 K-1 V1
3TOW HOPMAJIBHO pacHpeieIeHHON
CIIy4aliHOW BEJIUYHUHBI PABHO. .. H1
93 | U3 reHepanbHON COBOKYIHOCTH 31
U3BJIeUeHa BEIOOpKa oObema N=63: 1 24 OIlK-1
x [1]2]3 4 ) vl
- 2) 63 31
n |10 9| 8 | ng 3) 36 — i
Torna N, pageH... 4) 6 1
94 | Cratuctuyeckoe pacrpeneneHue 31
BBI60pKI/I HMMEET CIECAYIOIINN BUL; OIIK-1
Xi |12 |5 [819 vl
n|3/4/6|4 1) 6 3) 8/17 31
Torna oTHOCHTENbHAS YacTOTA Ba- 2)11/17  4)6/17 V1
pUaHTHI X3 = 8 paBHa... K-1
Hl
95 | Jlana Be1OOpKka oobema N. Eciu 1) yBemaures B 25 pas OMK-1 31
KaXJIbIid €€ 2JIEMEHT YBEJIMYUTH B 5 2) y CHLLITOS B S P a3 V1
pa3, TO BHIOOPOYHOE CPEHEE. .. 3)3111\; & M OHITCS p 31
4) yBenuuuTcs B 5 pa3s K Isﬁ
96 | dana Beibopka oOnema N. Eciu 1) He M3MeHUTCS — 31
3Ha4YeHHe MPHU3HAKa Y KaXKIO0ro 2) yMeHbIIUTCS Ha 7 €AMHHIL V1
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AJICMEHTA BHIOOPKU YMEHBIIUTH HA 3) yMeHbIIUTCA B 7 pa3 31
7 enuHUIL, TO BEIOOPOYHAS TUCTIEP- 4) yBenu4uTCs Ha 7 €OUHUIL [IK-1 V1
cus ... H1
97 | Hana BbIOOpKa oObemMa N. Eciu OIK-1 31
3HaYeHHE MPHU3HAKa Y KaXKIO0T0 V1
3JIEMEHTa BBIOOPKM YMEHBIINUTH B 8 1) He msmenuTCs 31
pa3, To BEIOOpOUHAS AUCHEPCHS ... 2) ymeHbumTCS B 64 pasa Vi
3) yMeHblIUTCA B 8 pa3 -1
4)  yBenmuuuTcs B 8 pas
H1
. 31
98 U3 reHepaibHOIl COBOKYITHOCTH
u3BJIeYeHa BbIOOpKa oObema N = 50. OIIK-1
Haiinure uncno Bapuant X; =4 B V1
BBIOOPKE, €CJIH IMOJUTOH YacTOT
UMeEeT BH/T
”l'A 1) 15 31
20 +------ 2) 5
=== FENSEEE 3) 18
U Y 4) 25 MK-1 | V1
st 1
) >
2 3 4 Xx
] ! H1
99 | TIlo BeiObOpKe 06bema N=100 mo-
CTpOEHA THCTOrpaMMa 4acToT: 31
n;
+ OIIK-1
24 -------- 1) 8 Vi
vl peth 2) 22
al - 3 3 31
4) 12
3 [IK-1 Vi
0 2 4 6 B Xj
Torna 3HaueHue a paBHO. .. Hl
100 | U3 renepanbHOI COBOKYIIHOCTH U3BJIEUE-
Ha BbIOOpKa 06bema N = 50: 31
OIIK-1
x| 1 (2|13 4
1) 7 V1
n; |10 |9 (8 |ny 2) 24
3) 23
Torna N, pasen... 4; 50 31
TK-1 V1
H1
101 | IIpoBepeno 5 u3mepenwuii (6e3 cu- 31
CTEeMaTUYECKUX OIIMOOK) HEKOTO- 1) 925 3) 76 OIlK-1
poii cily4aifHOW BEIMYUHBI (B MM): 2) 8 4) 74 V1
4:5;8;9; 11. Torna necMeleHnas [K-1 31
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OLIEHKa MaTeMaTHYeCKOro OXKHja- V1
HHUS PaBHA. .. Hl
102 | B pe3yibTare U3MEpEHHU HEKOTO- 1) 3 31
poil pu3nuecKol BEIUYMHBI OJHUM 2) 4 OTIK-1
npubopom (0e3 cHCTEMaTHYECKUX 3) 13 V1
OMMOOK) TOJYYECHBI CIEAYIOIINE 4) 8 31
pesyabTaThl (B Mm): 11, 13, 15. To-
r71a HECMEIICHHAs OILICHKa AHCIIep- k-1 Y1
CUU U3MEPEHUI paBHa...
H1
1) 2 _oh 3) 2-_" 52| onk-1 31
VcnpaBiieHHast BLIOOpOYHAS CTATH- o1 n_1°n Vi
103 | cTuueckas gucnepcHs onpeaenser- 2 3
csi mo opmysie. .. 2) 2-%n 4) 2_n-1
n s = o, on [IK-1 Vi
HI
104 | Jlns BeiOOpku oObema N=12 BbI- 31
YHCIIeHa BHIOOPOYHAS IUCIIEPCHS 1) 120 OITK-1 V1
D=132. Toraa ucnpaBiicHHas BbI- 2) 121
60 52 . 3) 150 31
poYHas Aucnepcust S Iist 3Toi
BBIOOPKHU paBHA 4) 144 K vl
)
105 | HduckpetHas cimy4yaiiHash BeIMYMHA 31
X 3a7aHa 3aKOHOM paCIpenesICHUs 1) 0,2 OIK-1 V]
BEPOSTHOCTEH:
X 2 4 0 3 2)03 31
D 01 03 02 04 3)-0,4 Yl
Torga MaTeMaTHYecKOe OXKUIAHHE 4) 0,8 IIK-1
caydaitHoit BerqmuuHBl Y =4X—2 ’ HI1
paBHoO. ..
106 | Mopna BapuanuonHoro psijaa 1,4, 5, 31
5,6,8,9 paBHa... OIK-1 V1
1)5 3) 1
2) 9 4) 4 31
IK-1 Vi
HI
3aganel MHOXKecTBa A = {1, 3, 4}, | 1.MHO)XeCTBO A €CTbh IIOJMHOX€-
B = {2, 3, 1, 4}, Torna ayis HuX Oy- | CTBO MHOXeCTBa B; 31
JIET HEBEPHBIM Y TBEPKICHUEM 2.MHO)XecTBa A, B mepecekatorcs;
3.MHOECTBO A HE paBHO MHOX€-
107 cTBY B; OIIK-1
4.A u B He uMerOT 00IIUX dJ1e- V1
MEHTOB.
COBOKYITHOCTB BCEX BO3MOKHBIX
00'bEKTOB JAHHOTO BUJIA, HAJ KOTO- 1.BBIOOPKOIA; 31
PHIMH TIPOBOJIATCS HAGTIONCHHS C 2.reHepanbHON COBOKYITHOCTBIO;
3.BapuaHTamu;
108 | MR ni)nyquI/m KOHKIU) eTHHXU 4 . BHIOOPOYHOM COBOKYITHOCTBIO. OTK-1
3HAYCHUN OMPECIICHHON ClTydaii- Vi

HOH BEIMYMHBI HA3bIBAETCA ...
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109

JlaH uHTErpa [ xdx . Torma
V3x+1

3aMeHa NepeMeHHoN +3X+1 =t
MPUBOHT €r0 K BUIY. ..

g [tzt—ljdt 3. %I(tz—l)dt

% [tzt_ljdt 4. %J‘(tz “1)dt

OIIK-1

31

v1

110

VYpaBHeHHEM NpPSAMOM, Mapaieib-
HOM y = 2x — 1, sBygercs. ..

X+y—-3=0 3.Xx-y-2=0
2X+y+1=0 4.2x-y +3=0

31

v1

111

B pesynbpTaTe n3mepeHuit HeKoTo-
poii pu3nuecKol BEIMYMHBI OTHUM
npubopoM (6€3 cCuCTEMaTUUYECKUX
OMMOOK) TTOJTy4EHBI CIEAYIOIIHE
pe3ynbsTaThl (B MM): 10, 12, 14. To-
r/la HECMEILEHHAas OL[€HKa JAUCIIep-
CHM paBHa...

1)3
2) 8
3) 4
4) 12

MK-1

31

Y1

112

[Tycts X — nuckpeTHas ciay4daiiHas
BEJIMYMHA, 3aJaHHAs 3aKOHOM pac-
IIpEEJICHUS BEPOSTHOCTEH:

X -2 1 3

p 0.1 03 06

Torjna MaTemMaTH4ECKOE OXKUJAHUE
CTy4aifHOM Benr4uHBI 2 X paBHO. ..

1) 3,8
2) 4,6
3) 4

4) 35

MK-1

31

y1

113

BriGopouHoe ypaBHEHHE MMapHOU
perpeccuu uMmeeT Bua y = -3 + 2X.
Torga BeIOOPOUHBIN KO GUIUEHT
KOPPEJSLUU MOXKET OBITh. ..

1) 0,6
2) -3

3) 0,6
4) 2

MK-1

31

Y1

114

JuckpeTHas cnydaiiHasi BEJIMYMHA

X 3a/1aHa 3aKOHOM pacIpeieIeHUs
BEPOSTHOCTEN

X -1 0 3

p 0,1 03 06

Toraa maTemMaTH4YeCKOE OKHUIAHUE
cinydaitHoi BenmnuuHbl Y = 2X paB-
HO...

1) 3,8
2) 3,4
3) 4

4) 3,7

MNK-1

31

Y1

115

N3 renepanbHOil COBOKYITHOCTH
W3BJICYEHA BEIOOpKA 00beMa

N, =70, nomuron yacror KoTO-

poii UMEEeT BUJ
nj

i

I

-

4 X

Torzaa uncno Bapuant X, =1 B BbI-
OOpKe paBHO...

1) 20
2) 30
3) 7

4) 50

MK-1

31

y1
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116

N3 renepanbHOil COBOKYITHOCTH
n3BJIeYEHa BEIOOpKA 0O0beMa n = 60,
MIPE/ICTaBJIICHHAS] CTATUCTUYECKUM
psaaoM

v 4 7 8
m; 30 12 18

Todeunas olieHKa reHePATbHON
cpenHel apu(MeTHdecKou 1o JTaH-

1) 10
2) 4
3) 7,2

4) 58

MK-1

31

y1

117

st BeIOOpKM 1,2,2,2, 2,3, 3,3,
4,4 Yacroctp BapuaHThl 1 paB-

1) 01 2)05 3)1

MNK-1

31

Y1

118

Mopna BapuanmonHoro psiga 1, 4, 4,
5,6,8,9 paBHa ...............

1)9 3)5
2) 4 41

MK-1

31

Y1

119

JlaH 3aKOH pacnpeneseHus quc-
KPETHOW CITy4allHON BEJIMYUHBI X.
Torna P4 paBHO...

X% |1 o |1 |2
P, |03 |02 |01 P

1)0,3
2) 0,4
3) 1
4)0,1

MK-1

31

y1

120

B pe3ynbraTe uaMepeHuit HEKOTO-
poli pU3NYECKON BETMYMHBI OJTHIM
nprbopoM (03 cucTeMaTHudecKuX
OIMOOK) MOJy4EHBI CIEAYIOIINE
pesynbTaThl (B MM): 10, 12, 14. To-
r/la HeCMellleHHas OI[eHKa JAUCIIep-
CHU paBHa...

1)3
2)8
3)4

4)12

IIx-1

31

V1

121

ToueuHas olleHKa MaTeMaTHYECKO-
ro 0XHIaHHUS HOPMaJIbHOTO pac-
npenenenus pasHa 10. Torga ero
MHTEpBaJbHAas OLEHKA MOXKET
UMETb BUI...

1. (10; 10,9)
2.(8,6;9,6)
3.(8,5; 11,5)
4.(8,4; 10)

MK-1

31

Y1

122

TodeuyHast orjeHKa napameTpa pac-
npeneneHuss pasHa -5. Torma ero
HHTCPBAJIbHAA OII€CHKa MOXKET
HUMECTHh BUA...

1. (-6; -3,5) 2. (-7:-2)

3.(-6,5;-45) 4. (-6,5; -3,5)

MK-1

31

Y1

123

[Tycts X nuckpertHas ciaydyaiiHas
BEJIMYMHA, 3alaHHAsl 3aKOHOM pac-
IIpEIeJICHUS] BEPOSITHOCTEN:

X -1 3

p 0,4 0,6
Torma maTemaTHYeCKOE OKHIAHUE
paBHo.....

1) 2,2
2) 2
3) 1,4
4 1

MK-1

31

y1

B pesynbraTe M3MEepeHUN HEKOTO-
poii pu3nuecKol BEIMYMHBI OTHUM

MK-1

31
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npubopoM ( 6€3 cucTeMaTHYECKUX
124 | ommOOK) OTy4YEHBI CIEAYIOIIHE 1) 4 2) 16
pesynbTatel (B MMm): 7, 11, 15. To- 3) 11 4) 7 v1
r/1a HeCMEIIEHHAs OIlEHKa JUCIep-
CHUM U3MEPEHUH paBHa...
Eciu ocHOBHas TUIIOTE3a HIMEET
ra= H,:a=10 H,:a<20
BUT , Hyra=20 1'H : ;o 3 - < mK-1 | o0
175 | TO KOHKYpHpYyIollel MOXKET ObITh 2. Mh-a= 4. Hi:a=10
TUIoTesa. .. y1
Ecimu ocHOBHasi rumore3a wWMeeT
BIL Ho:a:20, 1. H :a<20 3. H :a>20 31
TO KOHKypUpyomeii moxer Oprrp | 2 Hpia=20 4.H,:a=10 MK-1
TUIOTe3a. ..
126 v1
5.3.2.2. Bonpocel il YCTHOTO 0Ipoca
Komme-
° JKaHU NAK
N Coaep e — i |
1 |9 7 7 i -
TO HA3BIBACTCS dbyHKIIMEH OHOW HE3aBUCUMOM TIepe OMK-1 | 31 W-lomes
MEHHO1?
2 | BanummMre aHAMMTHYCCKHH BUJ M HAaYepTUTE Tpaduku
cienyrommx GyHKUMA: JuHEWHOW, KkBagpatuuHoi, | OIIK-1 | 31 N-1omk-1
JTPOOHO-TTMHEHHOM, MMOKa3aTeIbHOM, JTIOrapu(hMUyeCKOu.
4 ?
3 TO TaKOE Mpee (?yHKHI/II/I YKaKUTE OCHOBHBIC THITBI OMK-1 | 31 W-Lomey
HEOIPEIeICHHOCTEH.
4 UYrto moHUMaeTCs MoJi aCUMIITOTOM KPUBOM? OIIK-1 | 31 NI-lomx-1
5 | Chopmymupyiite onpenenenue npousognont pyaknuu. | OIMK-1 | 31 N-1omk1
6 | Buewm cocrour (1)PI31/I‘I€CKI:II>1 CMBICJI TPOU3BOAHON? OnK-1 |31 W-Lorka
KakoB cmbIC)T Tpon3BOAHON B OMOIOTUHU?
7 | Kakos reoivIeTqueCKHﬁ CMBICJT TPOU3BOTHON (DYHKIIUN OMK-1 | 31 W-Lomey
B 3aJJaHHOU TOYKe?
8 | ChopmynupyiiTe mpaBuia audQepeHIHPOBAHUS CyM-
MBI, IPOU3BEICHUS, YacTHOTO ABYX GyHKIui, npaBuio | OITK-1 | 31 NI-lomx-1
nuddepeHmpoBaHus CI0KHON QYHKINH.
i 9
9 | YUemy paBHa HI_)OI/ISBO,I[H&H OT TOCTOSSHHOW ~ (DYHKIUU? OIK-1 | 31 W-lomes
Ot QyHKIHH Y=X
10 | Yro HaseiBaercs nuddeperiuanom GyHKIUN? OIIK-1 | 31 NI-lomx-1
11 | B gem 3akimrouaercs npaBuiio Jlonurans? OIIK-1 | 31 NI-lomx-1
12 | ChopmynupyiiTe TpU3HAKK BO3PACTaHHMS M YOBbIBaHUS OIK-1 | 31 W-lomcs
(YHKIIMHU, @ TAK)KE MAKCHUMyMa M MUHIMYMa (YHKITUH.
13 | KakoBbl HEOOXOAUMOE M JOCTATOYHBIC YCIOBHUS CYIIE- OIK-1 | 31 W-lomcs
CTBOBAHMsI SKCTpeMyMa (QyHKITHH?
14 I[afne ONPE/ENEHAs BBIIYKIOCTH M BOTHYTOCTH KPH- | qoee g | 3 WT-Lomc
Boi1. UTo Takoe Touka nepernoda?
15 | U3noxute oOUIyI0 cXeMy UcCleAoBaHus (GYHKIHH IS OmK-1 | 31 W-lomcs
MIOCTPOCHUS ee rpadukKa.
16 | Yro Ha3piBaeTcs mepBoOOpa3HON (YHKIIMU U HEOIIpee- OMK-1 | 31 W-lomcs
JIEHHBIM MHTErpajioM?
17 | ChopmymupyiiTe OCHOBHBIE CBOWCTBA HEOHpPEEIEHHO- OnK-1 | 31 W-Lomca
r'0 MHTErpasa.
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18

VYkaxute 3a1a4yu, IPUBOASIINE K TOHITHIO OMpEeIeH-
HOr'0 MHTErpaja.

OIIK-1

31

N-1omk-1

19

Uro Ha3pIBaeTcs ONPENEICHHBIM WHTErPAJIOM OT JlaH-
HOM GyHKIMM Ha JaHHOM oTpe3ke? KakoB reomerpuue-
CKUH CMBICJ OIPEJENEHHOr 0 HHTErpaa?

OIIK-1

31

U-lomk-1

20

Kak ¢ momorpio onpeneneHHoro MHTErpaia BhIYUCIIS-
F0TCS TUIOUIA/IU TUIOCKUX (UTyp

OIIK-1

31

N-1omk-1

21

BenuTe moHsTHE QYHKIIMU IBYX apryMEHTOB
z=1(x;y).

OIIK-1

31

N-1omk-1

22

Uro Takoe 00JacTh ompeaeneHus, rpaduk, TOYKM max u
min QyHKIINH IBYX HE3aBHCHUMBIX MTE€PEMEHHBIX?

OIIK-1

31

N-1omk-1

23

ChopmynupyiiTe HOHITHS YACTHBIX MPUPALICHUN U
YaCTHBIX TPOM3BOHBIX ITEPBOTO MOpPsiAKa PYHKINUN
JBYX apIrYMEHTOB.

OIIK-1

31

N-lomk1

24

Kaxk BBOIATCS OHATHS YaCTHBIX IPOU3BOJHBIX BTOPOrO
nopsaka GyHKIUU JBYX HE3aBUCUMBIX MIEPEMEHHBIX?

OIIK-1

31

-lomk1

25

Kak wuccnemyercs Ha 3KcTpeMyM (PyHKIHS ABYX apry-
MEHTOB?

OIIK-1

31

A-lomk1

26

B uem 3akmouaerca cytp MHK u kak BBIMISOUT HOp-
MalpHas cucreMa ypapHenuit MHK?

OIIK-1

312

A-lomk1

27

Kakune u3 crienyromux coObITHH SIBIAIOTCS ClydailHbI-
MH, JIOCTOBEPHBIMHU, HEBO3MOXKHBIMHU: a) BBIMTPBILI I10
OJTHOMY JIOTepeiiHOMYy Ouiety; 6) BblnajgeHue He Ooiiee
IIECTU OYKOB HA BEpXHEH I'paHU WIPAIBHOIO KyOMKa
IIPU €ro OJIHOKPATHOM OpOCaHWU; B) MOMy4eHUE a0HuTYy-
pueHToM 20 OayyIOB Ha BCTYNUTENIBHBIX JK3aMEHax B
MHCTUTYT MpPU cladye TPeX 3K3aMEHOB, €CII MPUMEHSET-
csl nsTHOaIbHAsl CHCTEMa OI[EHOK?

OIIK-1

31

U-lomk-1

28

Kakmne coObITHsI Ha3bIBAIOTCS HECOBMECTHBIMHU; COB-
mecTtHbIMU? Kakue U3 ciaenyronmx coObITHI SBISIOTCS
HECOBMECTHBIMHU: @) BBIMTPBILI, MPOUTPHIII B IIaXMaT-
HOW maptuu: 0) HayAady BHIOpaHHOE HATypaJbHOE YHC-
70 ot 1 10 20 BKIIOYUTENBHO sIBIsieTCH 1) 4eTHbIM, 2)
KpaTHbIM 37

OIIK-1

31

N-1omk-1

29

Kak ompenensiercs coObITHE, MPOTUBOIIOJIOKHOE JaH-
Homy? Kak cBsi3aHBI BEPOSTHOCTH IMPOTUBOIOJIONKHBIX
cOOBITHI?

OIIK-1

31

U-lomk-1

30

Uto Ha3bIBaeTCs NOJHOU Ipynnoi coObITUI?

OIIK-1

31

UA-lomk-1

31

Kaxue coObITHs Ha3bIBaIOT 3JEMEHTAPHBIMU MCXOJaMU
onbita? ChopMmyaupyiTe KIacCHUECKOEe OINpeiesIeHue
BEPOSITHOCTH COOBITHSI.

OIIK-1

31

U-lomk-1

32

CdopmynupyiiTe CBOMCTBA BEPOSITHOCTUA COOBITHS.

OIlK-1

31

UA-lomk-1

33

ChopmynupyiiTe TeOpeMy CIOKEHUSI BEpPOSTHOCTEH
HECOBMECTHBIX COOBITHH.

OIIK-1

31

N-1omk-1

34

YT0 HA3bIBAETCS YCIOBHON BEPOSTHOCTHIO COOBITHS?

OIIK-1

31

U-lonk1

35

Kakne coObITHSI HA3BIBAIOTCS HE3aBHUCUMBIMH, 3aBHCH-
MBIMHU?

OIIK-1

31

N-1omk-1

36

ChopmynupyiiTe TEOpeMbl YMHOXKEHHS BEPOSTHOCTEH
JUTSI 3aBUCHUMBIX M HE3aBHCUMBIX COOBITHIA.

OIIK-1

31

N-1omk-1

37

YeMy paBHa cymMMa BepOSITHOCTEH COOBITHIA, COCTaBIIS-
IOIIMX MTOJIHYIO Tpynny?

OIIK-1

31

N-1omk-1
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38 | 3anummre HopMyITy MOJTHOW BEPOSTHOCTH. OIIK-1 |31 N-1omk-1
39 | 3anummre Gpopmyny belieca u 00bsicHUTE, C KaKO# 11e-
bopmyry ’ "l onk-1 | 31 WJT-Lomc
JbIO OHA MPUMEHSETCSI.
40 | JlaiiTe onpeneneHue ciydaiiHo# BenununHbl? J{uckpeT-
HOM ciyvaitHoi BennuuHbl? HenpepeiBHoit cimyuaiinoit | OIIK-1 | 31 NA-1omnk-1
BenuuuHbl? [IpuBennTe npumepsl.
41 | Yro moHUMAIOT O] 3aKOHOM PacCIpeeIeHUs] BEposT-
HOCTEHW ciydyailHO#i BenmuuHbl? Kak BRITJISIUT 3aKOH OIIK-1 | 31 NI-lomx-1
pacrnpeneneHusi IMCKPETHON Cly4allHON BEJIMYUHBI?
42 | JlaiiTe onpezeneHue UHTErpajbHON U AuddepeHuatb-
HOM (IJTOTHOCTH BEPOSITHOCTH) (PYHKITUSAM pacmpesnese-
HUsI BEPOSITHOCTEN HENPEPBIBHOW CIIy4aliHON BEJINYH- OIIK-1 |31 N-1omnk-1
HbI? KakuMu OCHOBHBIMU CBOMCTBAMH O0JIA/IAI0T TH
¢byHKIMH?
43 | Yro Ha3pIBaeTCAd MaTEeMaTHUE€CKUM OXKHJIAHUEM, JIHC-
nepcuen, CpelHUM KBaJApaTUUHBIM OTKJIOHEHUEM CITy-
peHen, ¢p P Y lonk1 |31 | Wl-lomea
yaitHoi Benn4yuHbI? YTO OHM XapakTepusytoT? Kak BbI-
YUCIAIOTCA?
44 | 3anummure BUI (YHKIHH TUIOTHOCTH BEPOSTHOCTEH
HOpPMAaJIbHOTO pacnpenenenus. Kakumu mnapamerpamu
p pactipelt pametp OIK-1 |31 WJT-lomc
onpenensieTcss HopMmalibHoe pactpenenenue? KakoB ux
BEPOSITHOCTHBIN CMBICIT?
45 | Haueptutre HOpMalibHYIO KpuByr0. KakoB reomerpuue-
CKUI CMBICI MapaMeTpOB HOPMAJIbHOI'O pachpeserne-
pamerp P pacripen OMNK-1 |31 | Wi-lome
Husa? Kak Biusitor Ha ¢opMy HOpMajIbHOW KpUBOH Ma-
pameTpbl HOPMaJIbHOT'O pacHpeeneHus?
46 | Kak BBIYMCIMTH BEPOATHOCTH IMOMNAJaHUS B 3a/aHHBIN
WHTEpBaJ 3HA4eHUN HOpMaibHOW ciydaiHoM Bemmuu- | OIIK-1 | 31 N-1omk1
HbI? KakoB reoMeTpruueckuii CMbICII 3TOM BEPOSTHOCTH?
47 | B uem cyTh mpaBuia «rpex curm»? Kak Haiitu auana-
30H U3MEHEHMs 3HAa4eHUH HopMaibHO pacnpeneneHHon | OIIK-1 | 31 N-1omnk-1
CIIy4aiiHOM BEITNYUHBI?
48 OIK-1 | 31 UT-lomct
[losicHuTe MOHATHSI FeHepaIbHONU COBOKYITHOCTU U BbI-
Gopxn. MK-1 |31 U211
49 OIlK-1 | 31 UlT-1omka
UTo noHUMAIOT MO/ PENPE3EHTATHBHOCTHIO BEIOOPKU?
IK-1 | 31 -2k
50 OIIK-1 | 31 WI-lomk1
Urto Ha3bIBaeTCS CTATUCTHYECKUM psimoM? Ero Buabi?
IK-1 | 31 -2k
51 OIK-1 | 31 U-Lomk-1
Kak crpoutcs momro u ructorpamMma’?
IK-1 | 31 -2k
52
OIIK-1 | 31 N-lonk-1
Omnpenenure SMIUPUUYECKYI0 (DYHKIMIO pacnpeneneHus
U [IEPEUYUCIUTE €€ CBOMCTBA.
P MK-1 | 31 W21
53
OIIK-1 | 31 N-lonk-1

HCpC‘II/ICHI/ITe OCHOBHBIC TOYCYHBIC BbI60pO‘-IHBIe Xa-
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pakTepucTUKU. Kak OHM BBIYMCISIOTCS M YTO XapakTe-
pusyroT? IIK-1 | 31 WNJT-2 k-1
54 | B yem paznuune MEXAY CPEeIHUM KBaJPaTUYHBIM OT- OIIK-1 | 31 UI-1omk-1
KJIOHEHUEM U OIIMOKOHN cpeHe?
IK-1 | 31 N-21k1
55 00 OIIK-1 | 31 N-1omnk-1
J1s1 uero ucnosb3yroT K03 (hUIMEHT BapHauu
IK-1 | 31 -2k
56
UYTo MOHUMAIOT MOJT IOBEPUTEIIbHBIM HHTEPBAJIOM IS OIK-1 | 31 M/-Lomcs
OLICHKH I'eHepasbHBIX MapaMeTpOB C 3aJaHHOH HaIeK-
HOCTBIO? [1IK-1 31 NJ1-2 k-1
57
OIIK-1 | 31 N-lomk
Kak MeHsieTcst BeIM4MHa 10BEPUTEILHOIO HHTEpBaJIa
IIPU U3MEHEHUH HaJIeKHOCTH? oK1 | 31 e,
- -Z1IK-1
>8 OIIK-1 | 31 N-lomk-1
Yro Takoe (hyHKIIMH PErPECCHH, YPaBHEHUS Perpeccum,
JIMHUU PErpeccun’? k-1 |31 -2
- -21IK-1
59 | Kak Bbrymcisercs BBIOOPOYHBIA KOA()PHIIMESHT KOppe- i )
msnuu? Tlepeuncnure ero cBoiictBa. YTto Takoe BBIOO- OITK-1 | 31 W-Tonk
OYHBII KO3 ?7K
p q)q)nmileHT perpecglxm aKOBa €ro poitb B | . g 31 M2
YpaBHEHUH MPSIMON PErpeccHi’
60 OIIK-1 | 31 N-1omnk-1
Kax mpoBepsieTcst 3HaYMMOCTh K03 dUIinenTa Koppe-
nsan? MK-1 |31 WJT-211c1
61 | Yro takoe xodddunuent nerepmuHanuu? Kakosa ero | OIIK-1 | 31 NI-lomk-1
pOJIb B PErPECCHOHHOM aHANn3e? IK-1 | 31 N-21x-1
62 OIIK-1 | 31 W-1lonk1
Kak npoBepsieTcst 3HaYMMOCTh perpeccuu?
IK-1 | 31 N-2rk1
5.3.2.3. 3agaum 119 NPOBEPKH YMEHH I H HABBIKOB
Ne Coaep:xkanue Komme- HJIK
] Aep TeHIHS
1 | Naust koopmunats! Bepums tpeyronsunka ABC . A (- 4; 5), B (5; OlIK-1 | V1
2), C (3; - 4) naiitu yinHy ctopoHbl AB;
2 | dausr koopaunaTs BepmmH tpeyronsauka ABC . A (-3; 5), B (6; OIIK-1 | V1
2), C (4; - 4) cocraButh ypaBHeHus cropod AB u AC;
3 | Mausr koopmunatsr Bepmmn tpeyrompunka ABC . A (- 5; 5), B (4; | OIIK-1 | V1
2), C (2; - 4) HaiiTu mionaab TpeyrojibHUKA .
4 | Haiitu koopauHaThl TOUEK MepecedeHHs 3agaHHbBIX ypaBHeHusMu | OIIK-1 | V1
npsiMoii u mapabonel. Y — 2x—3=0, y= 4X2 —3x-1
5 | Haiitu koopauHaThl TOueK nepecedeHHsl 3agaHHbIX ypaBHeHusMu | OIIK-1 | V1
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npSIMOU ¥ apab ol y—2X+l=0, y =3—X—2X2

6 | Haiitu koopauHaThl Touek mepecedeHus 3anaHHbX ypaBHeHusimu | OIIK-1 | V1
npaAMoi 1 napadonsl Y + 2Xx—3=0, y= 2X2 +X—3
7 [TpousBogHast pyHkuuu Yy = Sil’\(X3 +1) HMEET BUT OIK-1 Y1
8 | BaxoH JIBYDKEHUS MaTepHaabHON TOYKHU HUMeeT Buyg | OIIK-1 | V1
X(t) =12t° + 2t + 4, rae X(t) — KOOPAMHATA TOYKM B MOMEHT BPEMEHH
t. Toraa yckopeHue TOUKM B MOMEHT BpEMEHU
t=1 paBHo...
9 Paccrosinue mexay Toukamu B(-3; -4) u D(6;8) paBHo... OIIK-1 | V1
10 | BBIYUCITUTH MPOHU3BOIHYIO 3a/aH- 3 3[ o 3 OIIK-1 | V1
HOW (pyHKIMH. y= 3X° —6VX"+—+5
X
11 | BBIYMCIUTH MPOU3BOJHYIO 33JIaH- 3 X OIIK-1 | V1
HOM QyHKLUI y=(x +2)'e
12 | BBIMUCITUTH MPOU3BOIHYIO 3aJIaH- arctg X OIIK-1 | V1
HOM QyHKIUI = Y
3—5X
13 | BBIYMCIUTH MPOU3BOJHYIO 3aJIaH- _ ) OIIK-1 | V1
HoOM QyHKIMIT y= \/; In
14 | BBIUMCIUTG TPOU3BOJIHYIO 3aJaH- 9)( OIIK-1 | V1
HOU (QyHKIUI —
COS X
15 | BBIYMCIUTH TPOU3BOIHYIO 3a/IaH- T - OIIK-1 | VI
B N—— y=(x"=3)-sinlnx
16 | BEIYMCIUTH MPOU3BOJHYIO 3a/IaH- 24 tg X OIIK-1 | V1
HOU (QyHKIUI y= —\/_
arccos+«/ X
17 | mpoBecTn mNOJHOE HCCIEIOBAHUE 2yl OIIK-1 | V1
3aJJaHHOW (PYHKIIMH U MOCTPOHTH y= 4x 3x-1
rpadux
18 | mpoBecT TOJHOE HCCIEIOBAHUE _ ny3 2 OIIK-1 | VI
3aJJaHHOW (PYHKIIMHM U MOCTPOHTH y= 2X7 =9x" +12Xx =5
rpadux
19 | mpoBecTH TOJIHOE HCCIIEIOBAHUE 2 1 OIIK-1 | V1
3aJaHHOW (PYHKIIMM U MOCTPOUTH y = X+
rpadux X
20 | mpoBecTH MOJHOE MCCIIEIOBaHUE _3_x_ 2X2 OIIK-1 | VI
3aJJaHHOW (PYHKIIMHM U MOCTPOHTH y=
rpadux
21 | mpoBeCTH IOJIHOE HCCIIEIOBaHUE _u3 2 OIIK-1 | V1
3aJaHHOW (PYHKIIMH U MOCTPOHTH y=x" - 6x” +9x -1
rpadux
22 | IpOBECTH TOJHOE HCCIICIOBAHHE 2 OIIK-1 | VI

3aIaHHON (PYHKIIUU M TIOCTPOUTH y =
rpaduk X —1
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23 | BEIUUCIUTH 3aJaHHBIN
JICHHBII MHTErpai

HEoIpeac-

[ (4%° —i+3)dx

AUx

OIIK-1

p4!

24 | BBIUMCIUTD 3aJIaHHBIN
JIEHHBIN UHTErpal

Heolpene-

- 2x2

dx
X° +4

OIIK-1

Vi

25 | BEIUMCINTG 3aJaHHBIA
JICHHBIN MHTErpaj

Heorpene-

3
(2+£—%)dx
3 X

OIIK-1

A

26 | BBIUMCIUTEL 3aJaHHBIN
JICHHBIN MHTETPAJI

Heorpene-

551X cos xdx

OIIK-1

V1

27 | BEIUMCIUTH 3aJaHHBII
JICHHBII HHTETPAJI

HEOIIpCac-

'(i—i+4)dx

X3 2@?

OIIK-1

V1

28 | BEIUMCIUTG 3aJaHHBIN
JICHHBIA MHTErpa

HEOIIpCac-

« COS X
dx

\sin x

OIIK-1

V1

29 | BBIUMCIUTHh IUIOLIAJb

OrpaHUYECHHOU

durypot,

napabonoit u
IpSMOM, CAEenaTh 4YepTeX U 3a-
TPUXOBATh HCKOMYIO IIJIOIIAAb.

y:x2—2x+3
y=x+1

OIIK-1

A

30 | BBIUMCIUTE IUIOIIAJb

OrpaHUYECHHOMN

burypsi,

napabojoii  u
NpsAMOM, CAEeNaTh YepTeX H 3a-
ITPUXOBATh UCKOMYIO TJIOIIA/b.

y:x2—3x+2
y=x-1

OIIK-1

Vi

31 | BBIUMCIUTH IUIOLIAIH

OrpaHUYECHHOMN

durypor,

napabonoit u
OpsIMOM, CAENaTh 4YepTexX M 3a-
HITPUXOBATh UCKOMYIO IIJIOIIAb.

y=x2—x—1
y=X+2

OIIK-1

V1

32 | Ilycte B pe3yibTaTte OSKCIEepH-

HUTH €€ NOIrpCIIHOCTD

MEHTa TMOJYYCHBl 3HAYCHUS TIe-
PEMEHHBIX BEJIMYUH X U Y, Ipe.-
cTaBJieHHbIe TaOmuieil. Tpedyer-
¢ mocTtpouTh ¢ nmomolbio MHK
SMIUPHUECKYIO (hopmyily U orle-

OIIK-1

V1

V1

33 | [lycte B pesyipraTe SKCIEpH-

HUTH €€ MOT'PCIIHOCTD

MEHTa IOJy4Y€Hbl 3HAa4YEHUA Iie-
PEMEHHBIX BEJIMYUH X U Y, Mpe.-
cTaBJicHHbIC TaOuiei. TpeOyer-
¢ moctpouTh ¢ nomouisro MHK
SMIUPHUECKYIO (HOpMyIly U oOlle-

OIIK-1

Vi

34 | Ilycte B pe3ynbTaTe dKCIEepH-

HUTH €€ NOrpCIIHOCTD

MEHTa TIOJTY4YEeHbl 3HAYEHHs IIe-
PEMEHHBIX BEJIMYHH X U Y, MPeJ-
craBiieHHble Tabmuueil. TpeOyer-
¢ mocTtpouTh ¢ nmomonibro MHK
IMIIUPUYECKYIO (HOpMyYITy U Olle-

y |12 |10 |10 |11 |8

OIIK-1

Vi
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35

HO,I[6pOH_IeHBI ABC UI'paJIbHBIC KOCTH. Haiitu BCPOATHOCTL TOI'O, YTO
CyMMa OYKOB Ha BEPXHHUX I'PaAHAX 6YIIGTZ MCHBIIC ITATU

OIIK-1

p4!

36

[TonOpomiens! 1B UrpadbHble KOCTU. HalTu BEpOATHOCTH TOT'O, YTO
CyMMa OYKOB Ha BEpXHUX IpaHsax OyAeT: KpaTHA MSATH

OIIK-1

A

37

[TonOpomiens! 1B UrpanbHble KOcTH. HallTu BEpOATHOCTH TOT'O, YTO
CyMMa OYKOB Ha BEpXHUX IpaHsax OyAeT: OOJbIe MATH

OIIK-1

A

38

Ha cknane nmeercs 5 HHKEHEPHBIX U 6 OyXraiTepcKuX MUKpOKab-
KYJISITOPOB B OJIMHAKOBBIX ymakoBkax. CiaydaitHeIM 00pa3om O6epyT 5
ymakoBOK. HailTi BEpOsSTHOCTB TOTO, UTO B HUX OKQKETCSI 3 WHKE-
HEPHBIX MUKPOKAJIBKYISATOPA.

OIIK-1

A

39

VYCTpOICTBO COCTOMT M3 TPEX HE3aBUCHMBIX DIIEMEHTOB, 0E30TKa3HO
paboTaromux B TeUEHHE HEKOTOPOro (PMKCHPOBAHHOTO MPOMEXKYTKA
BpemeHnu ¢ BepostHocTsimu 0,95, 0,91, 0,86 coorBerctBenHo. Haiitn
BEPOSTHOCTH TOTO, YTO 32 YKa3aHHOE BPEMs BBIUIET U3 CTPOS: TOIHKO
OJTMH DJICMEHT;

OIIK-1

Vi

40

YCTpoNCTBO COCTOMT M3 TPEX HE3aBHUCHUMBIX 3JIEMEHTOB, O€30TKA3HO
paboTaIuXx B TEYCHHUE HEKOTOPOro (PUKCHPOBAHHOTO MPOMEKYTKA
Bpemenu ¢ BepostHocTsamu 0,97, 0,95, 0,91 coorBercTtBenHo. Haiitu
BEPOSITHOCTh TOTO, YTO 3a YKa3aHHOE BPEMs BBIHICT M3 CTPOS: JiBa
DJIIEMEHTA;

OIIK-1

Vi

41

YCTpolCTBO COCTOMT M3 TPEX HE3aBHCHUMBIX DJIEMEHTOB, 0€30TKa3HO
paboTarmux B TEYCHHE HEKOTOPOro (PUKCHPOBAHHOTO MPOMEXKYTKA
Bpemenu ¢ BepositHocTsimMu 0,84, 0,90, 0,92 coorBercTtBenHo. Haiitu
BEPOSITHOCTh TOTO, YTO 33 YKAa3aHHOE BPEMS BBIMJIET M3 CTPOS: XOTS
OBl OTMH DJIEMEHT

OIIK-1

Vi

42

B crage 90 xopoB. OHO COCTOUT U3 KUBOTHBIX JIBYX Mopoa: 44 KOpOB
MIEPBOM MOPOJIBI, a OCTANbHBIE BTOPOI mopoasl. CiaydaiftHbIM 00pazoM
0TOOpaHBI ABE KOPOBBL. HaliTh BEpOSITHOCTH CIEAYIOUIHX COOBITHIA:
00€ KOpOBBI BTOPOI MOPOIBL;

OIIK-1

V1

43

B crane 90 xopoB. OHO COCTOHUT U3 )KMBOTHBIX ABYX MOpoJ: 36 KOpPOB
MIePBOM TOPOJIBI, & OCTAIBbHBIE BTOPOM MOoposl. CiaydaitHbIM 00pazom
0TOOpaHBbI ABE KOPOBBL. HaliTH BEpOSTHOCTH CIEAYIOIUX COOBITHIA:
TOJIBKO OJTHA KOPOBA BTOPOH MOPOJIBI,

OIIK-1

V1

44

B crage 90 xopoB. OHO COCTOUT U3 KUBOTHBIX JIBYX MOPOA: 28 KOPOB
MepBOM MOPOJIbI, a OCTalIbHbIE BTOPOM moposl. CirydyaliHEIM 00pa3oM
0TOOpaHBbI ABe KOpoBbl. HaliTh BEpOSITHOCTH CIEAYIOIUX COOBITHI:
X0Ts ObI 0JTHA KOPOBA BTOPOM MMOPOJIBL.

OIIK-1

V1

45

3aKOH paclpeaeneHus TUCKpPeT-
HOM CIy4ailHOW BEJIMYHUHBI C Ye-
TBIPbMSI PA3JIMYHBIMU 3HAYCHU SI-
MU 33JaH B BHJIe TaOIHIIbI. BbI-
YUCIIUTh €€ MaTEMaTUYECKOe
OKUJIaHHE,

OIlK-1

A

[1K-1

V1

46

3aKOH paclpeeleHUsl TUCKPeT-
HOH CIIy4aiiHOW BEJIMYMUHBI C Ue-
TBIPbMSI Pa3JIMYHBIMH 3HAYEHUS -
MU 33J1aH B BHJI€ TaOIHIIBL. BbI-
YUCIIUTD U CIIEPCHUIO (ABYMSI CIIO-
co0aMu) U cpeHee KBaapaTuy e-
CKO€ OTKJIOHEHHUE.

0410103 10,2

=

OIIK-1

V1

[K-1

V1
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47 | 3aKkoH pacnpeaeaeHus JUCKPeT- OIIK-1 | V1
HOM CIy4ailHOW BEJIMYHUHBI C Ye-
TBIPBMS Pa3IU4HbIMU 3HaueHus- || X | 15 |11 |14 |12
MU 3aJ1aH B Buje TabauisL. [Ipen- p [021]05 (02|01 IIK-1 | V1
CTaBHUTb TO pacrlpeeieHue reo-
METPUYECKH.
48 | HenpepplBHas ciy4aifHas Bell- OIIK-1 Vi
yuHa X 3aJaHa MHTErpajbHON 0 opu X < -1,
byHKIMEH pacrpeneneHus Bepo- 1
stHocterr F(X) . Haittu nudde- F() = ?5(X+1)2 mpu—1<x<4,
peanuansHyto  f(X) ¢yHKIMIO 1 npu X > 4.
(TUTOTHOCTB) pacnpeneneHus
49 | HenpepoIBHas ciydaiiHas BEJH - 0 npr X < —1, OIIK-1 V1
yyHa X 3a/laHa UHTErpaJibHOM
byHKUMeH pacnpeneneHus Bepo- F(x) = 1(x +1)% mpu—-1<x<1,
atHocTeir F(X) . [Toctpouts 4
o mpu X > 1.
rpaduku Qynkuin F(X) u f(x)
50 | HenpepbiBHast ciydaiiHast Belu- OIIK-1 V1
ygHa X 3a/laHa UHTErpaJbHOM
dbyHKIMEH pacrnpeneneHus Bepo- 0 mpu X < 0,
atHoctelt F(X) .Bpramcnuts Ma- 1, 4
TeMaTHueckoe oxuganne M (X) F(x) = 5 o 5 X pu 0 <x <1,
, aucniepcuto D(X) wu cpennee 1 mpu X >1.
KBaJIPATUYECKOE OTKIIOHEHUE
o(X) ;
51 | Ilpennonaraercs, 9To Bec OTAETbHOr0 Xiue6o0ymnounoro uzgenus (r) B | OIIK-1 Vi
JAaHHOMW MapTUH, BBITyCKaeMOH xJ1e603aBOJIOM, €CTh CIydaiiHasi BEIu-
YHHA, pacrpeesieHHasl M0 HOPMAJIBHOMY 3aKOHY C MaTeMaTHYECKUM
oxuaanueM 680 v CpeHUM KBaJIpaTUUECKUM OTKIOHeHueM 4. Tpe-
OyeTrcst onmpenenuTs: 1) MPOLEHT U3AeNUi B JaHHOW MapTUH, BEC KO-
TOpBIX 3akioueH B mHTepBaie (670, 700); 2) nuana3oH W3MEHEHHS
Beca
52 | 3amaHbl pe3ybTaThl HEKOTOPBIX 27, 32; 31; 32; 28; 37; 35; 26; 31
HaOmonenwii. [Tonyants Bapuanu- | 28; 32; 39; 34; 30; 37, 26; 27,
. . AE. 7. I1K-1 Vi
OHHBIN P/ U TIOCTPOUTH THCTO- 40: 35; 37; 28.
rpaMMy OTHOCUTENBHBIX 4acTOT; H1
53 | Bamanel pe3ynbTaThl HEKOTOPHIX | 43; 26; 35; 45; 26; 35; 32; 32; | IIK-1 31
HaOmoaennit. Beraueouts BBIOO- | 35; 35; 28;32; 36; 32; 36; 37; 33; V1
POYHYIO CPETHION S, 28; 31, 32. H1
54 | 3agaHbl pe3yabTaThl HEKOTOPBIX 39; 30; 30; 36; 38; 24; 32; 30; 31
HaOmoaennii. Beraucnuts aucnep- | 31; 28; 36; 36; 26; 27; 35; 37; | IIK-1 V1
curo S° 28; 31; 27; 37. HI1
55 | 3agaHbl pe3yabTaThl HEKOTOPHIX 36; 36; 28; 31; 30; 32; 24; 38; 31
HaOmoaennii. Beraucnuts cpennee | 36; 30; 30; 39; 32; 27; 36; 32; | [IK-1 Vi
KBaJIPaTHYHOE OTKJIOHCHHE S 34; 26; 23; 28. H1
56 | 3amanbl pe3ynbTaThl HEKOTOPHIX | 26;35; 45; 26; 35; 32; 32; 35; 35; 31
HaOmoaeHnit. Beraucoute ko03d- | 28; 32; 36; 32; 36; 37, 33; 28; | IIK-1 Vi
¢unuent Bapuanuun V 31; 36; 33. H1
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57 | 3amanbl pesynbTaThl  HekoTopwix | 530; 480; 540; 534; 640; 535;

naGumoenmit. Beraucuts ommky | 530; 510; 510; 500; 490; 530; 31
cpenHel S, 430; 480; 450; 480; 480; 510;
480; 520. K-1 V1
HI
58 31
3a/aHbl pe3yJIbTaThl HEKOTOPBIX Vi
HaOmoneHuii. Cynrast HCXOIHbBIE 3.6;3.6;3.6;3.9;4;3.7:3.8;:3.6; K-1
JIAHHBIE 3HAYCHUSIMH HOPMAaJIbHO 3.8; 3.2; 3.8; 3.5; 3.8; 4.19 4.1;
pacmnpeneseHHON CITydaitHO! Be- 3.8:3.7;3.7;:4.1; 3.8.
JMYUHBI, YKa3aTh ¢ HAIEKHOCTBIO HI
95% noBepuTenbHBINA UHTEPBAI
JUIs1 OLIEHKU T'€HepabHOM CpeqHen
59 | Jlana Tabnuma c BBIOOpKaMH Iap
3Ha4eHUH npus3HakoB X u Y BrI- 31
YUCIIUTHh BBIOOPOUYHBIN KO3 IUIn-
X; 5 10 15 18 23 19 22 18
€HT KOPPEJSIIUU U CHIEJIaTh BBIBO- ‘ N ‘ T 9 10 17 a4 2 & 2 IK-1 Vi
Ibl O TECHOTE M HATpPaBICHHUH JIH-
HEHHOM KOpPEJSILMOHHON 3aBUCH- HI
MOCTH MEXIy IpU3HAKaMu X U Y
60 | [{ana Tabmuiia ¢ BBIOOpKamu mnap 31
3Ha4yeHui npusHakoB X u Y. Ilpu
ypoBHe 3HauumMoctd & =0,05 mpo- ’ . ‘ SO GO IK-1 V1
BEPUTH TUIIOTE3Y O 3HAYUMOCTH
K03 (hUIIMEHTA KOPPETSIIHIH. Hl
61 | [lana tabauua c BEIOOpKaMU map
3HaueHui npusHakoB X u Y. Co- 31
CTaBUTh BHIOOPOYHOE ypaBHEHHE
npsiMoi perpeccuun Y Ha X, 1mo- ‘ N ‘ A I § 0 Vi
CTPOHTD MOIYYECHHYIO MPSIMYIO B
cucTeMe KOOpAMHAT BMECTE C HC- Hi
XOJIHBIMHU JTaHHBIMHU.
62 | /lana tabimna ¢ BEIOOpKaMH Iap 31
3Ha4YeHUH pu3HakoB X u Y. Bel-
YUCITATH KO3(DPUIUECHT JeTepMHE- A O A G A [K-1 V1
Hauy R®¥ OLEHUTH KauecTBO pe- HI

I'PECCHH.

5.4. CucremMa OLleHUBAHHUSA JOCTHKEHUS KOMIIETEH NI

5.4.1. OueHka 10CTH:KEeHUS] KOMIIETEHIMI B X0/1e POMEKYTOYHOM aTTecTalun

OIIK-1 CrniocobeH penraTh THITOBEIE 3a/1a9H MPO(eCCHOHATBHOM

TEXHOJIOTUH

JACATCIIbHOCTH HA OCHOBEC 3HAHUM OCHOBHBIX 3aKOHOB MaTEMAaTHUUYECKHX U
€CTCCTBCHHBIX HAYK C IPUMEHCHUEM HH(bOpMaHHOHHO-KOMMyHI/IKaL[I/IOHHBIX
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Wumukaropst noctmkenus kommereHmu OITK-1

Howmepa Bonpocos u
3aja4

Kon

Coneprxanve

BOIIPOCHI K
3a4€Ty

BOITPOCHI K
3a4€Ty C
OLICHKOM

31

OCHOBHBIE 3aKOHEBI MAaTEMATUYECCKUX,
€CTECTBEHHOHAYUYHbIX M ob1enpodec-
CHUOHAJIBHBIX JUCIUIIIINH, HeO6X0)II/IMI)IX
JJIA pCHICHUA TUIIOBBIX 3a1a4 B o0JiacTn
arpoOHOMUH

1-49

1-17

Vi

Hcrnonp30BaTh 3HaHHS OCHOBHBEIX 3aKO-
HOB MaTeéMaTH4YCCKHX U CCTCCTBCHHBIX
HAayK JJid pCHICHHUA CTAaHAAPTHBIX 3aJda4
HpO(beCCHOHaHLHOﬁ JACATCIbHOCTH

1-17

H1

Pemenus tTunoBsIx 3a1au npodeccuo-
HaJIbHOM J1eATeIbHOCTH Ha OCHOBE 3HA-
HUI OCHOBHBIX 3aKOHOB MaTeMaTH4e-
CKHMX M €CTECTBEHHBIX HayK C IIPUMEHe-
HUEeM HH(}OpMaIOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTUI

IMK-1 I'oTOB y4acTBOBAThH B MPOBEJICHUU AaTPOHOMUYECKUX

(bopMyTUpPOBAHUHU BHIBOJIOB

UCCJICIOBAHUM, CTATHCTUYCCKON 00pab0TKe pe3yIbTaTOB OMBITOB,

WNumukarops! noctmkenns kommeteHmun [1K-1

Howmepa Bonpocos u

3a1a4
BOITPOCHI K
BOIIPOCHI K .
Kon Conepxanue .. 3a4éTy C
3a4éry M
OLCHKOU
31 MeTtoapl cTaTHCTHYECKOW 00paboTKH 117
OKCIIEPUMEH TAIbHBIX TaHHBIX
V1 O06001maTe pe3yabTaThl ONBITOB U (hop- 117
MYJIMPOBAThH BHIBOJIBI
i ITpoBenenus craTucTUUECKON 00padboT- 117
KU Pe3yJIbTaTOB OIBITOB

5.3.2.4. Ilepeyennb TeM pepepaToB, KOHTPOJBHBIX, pACYETHO-TPaPUIECKHX PadoT

5.4.1. OueHka 10CTHKEHUSI KOMIIETEHIMH B X0/1e IPOMEKYTOYHOM aTTecTaluu

«He mpexycMOTpeHBI».

TEXHOJIOTHI

OIIK-1 CnocobeH pemaTh TUIIOBBIE 331a491 TPOQecCHOHATBHON
JeSITeIFHOCTH HAa OCHOBE 3HAHUH OCHOBHBIX 3aKOHOB MaT€MaTHYECKUX U
C€CTCCTBCHHLIX HAYK C IPUMCHCHUEM I/IH(bOpMaHI/IOHHO'KOMMyHI/IKaHI/IOHHBIX

Wumukarops! noctmkenus kommereHmu OIMK-1

Howmepa Bonpocos u
3a1a4
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Kon

Conep>xanue

BOIIPOCHI K

3a4€Ty

BOITPOCHI K
3a4€Ty C
OLICHKOM

31

OCHOBHBIE 3aKOHEBI MAaTEMAaTU4Y€C€CKUX,
€CTECTBEHHOHAYUYHbIX M ob1enpodec-
CHUOHAJIbHBIX AU CIIMIIIINH, HGO6XOZ[I/IMLIX
AJI1 PCHICHUA THUIIOBBIX 3a1a4 B o0JiacTn
arpOHOMUHU

1-49

1-17

Vi

Hcnonb30BaTh 3HAHUS OCHOBHBIX 3aKO-
HOB MAaTE€MaTUYECKHUX M E€CTECTBEHHBIX
HayK JJIsl pEIIeHUs] CTaHMAapTHBIX 3a7ad
podeccroHaIbHON AeSITeIbHOCTU

1-17

HI

Pemienust TMIoBBIX 3a/1a4 npodeccuo-
HaJIbHOM J1eATeIbHOCTH Ha OCHOBE 3HA-
HUIl OCHOBHBIX 3aKOHOB MaTeMaTH4e-
CKHX U €CTECTBEHHBIX HayK C IPUMEHe-
HUEM HH(OpMaIOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJOTUI

[1K-1 I'oTOB y4acTBOBaTh B POBEIEHUHU arpOHOMHYECKHUX

UCCIICIOBAHUM, CTATUCTUYCCKON 00pabOTKe pe3yJIbTaTOB OIBITOB,
(hOpMyIHPOBAHHUH BBIBOJIOB

WNngukatops! noctmkenns kommeteHmyn [1K-1

Howmepa Bonpocos u

3a/1a4
BOIIPOCHI K
BOIIPOCHI K .
Kon Conepxanue - 3a4€Ty C
3a4éry N
OLICHKON
3] MeTonbl  CTaTUCTHYECKOW 00paboTku 117
HKCHEPUMEHTATBHBIX TAHHBIX
Vi O6001maTe pe3yabTaThl ONBITOB U (HOp- 117
MYJHUPOBATH BHIBOJIBI
11 [TpoBeneHus craTuCTHUECKO 00paboT- 117
KU Pe3yJIbTATOB OMBITOB

5.4.2. OueHka 10CTHXKEeHUSI KOMIIETEHINI B X0/1e TEKYIEro KOHTPOJIs

OHHO-KOMMYHHUKAIIMOHHBIX TEeXHOJIOTHH

OIIK-1 CriocobeH pemaTh TUIIOBBIE 3a/1a4u TPO(PECCHOHATBHOM IeSITEIbHOCTA Ha OCHOBE 3Ha-
HUI OCHOBHBIX 3aKOHOB MaTEMaTUYECKUX U €CTECTBEHHBIX HAyK C MpUMEHEHUueM nHpopmai u-

Wumukatopsr noctimkenus kommereHmu OITK-1 Howmepa Bompocos u 3amau
3a/1a4u ISt
BOIPOCHI s A
BOIPOCHI MIPOBEPKHU
Kog Conepxanue YCTHOTO .
TECTOB YMEHUH U
orpoca
HaBBIKOB
OcHOBHBIE 3aKOHBI MAaTEMaTUYECKHUX, €CTE-
31 | CTBCHHOHAYYHBIX 1 obuienpodeccruoHab- 1-110 1-62
HBIX JUCIHIUIMH, HEOOXOAUMBIX JJIs pellie-
HUS TUTIOBBIX 33/1a4 B 00JIAaCTH arpOHOMHH
HNcnonb30BaTh 3HAHUS OCHOBHBIX 3aKOHOB
Vi 82-110 - 1-51
MaTEMAaTUYECKUX W ECTECTBEHHBIX HAYK
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JUTSL peIISHUs] CTaHAAPTHBIX 3a1ad mpodec-
CUO-HAJIBLHOHN JAEIATEILHOCTH

Pemenus TumoBwIX 3amad mpodeccroHals-
HOHM JesATEIbHOCTA Ha OCHOBE 3HAHHWH OC-
Hl HOBHBIX 3aKOHOB MAaTEMATHYCCKUX U €CTC- - - -
CTBEHHBIX HayK C MpUMEHeHneM uHdopMma-
L[I/IOHHO-KOMMyHI/IKaI_II/IOHHBIX TQXHOJIOI‘I/Iﬁ

[1K-1 I'oTOB yyacTBOBaTh B MPOBEACHUH arPOHOMUYECKUX UCCIIEIOBAHUM, CTATUCTUYECKON 00-
paboTKe Pe3yIbTaTOB OIBITOB, OPMYIHPOBAHUH BHIBOJIOB

Wuukatops! nocTokenus komneteHnuu [1K-1 Homepa BonpocoB u 3aiau
3aJ1auM ISt
BOIIPOCHI BONpPOCHI IIPOBEPKU
Kox Conepxanue YCTHOTO .
TECTOB yMeHHH u
orpoca
HABBIKOB
31 MeTonbl CTaTUCTHYECKOW 00paboTku sKc- | 82-106,111- 48-62 52-62
MEPUMEHTAIBHBIX JAHHBIX 126
O600maTh pe3ynbTaThl ONBITOB U GopMmy- | 82-106,111-
Vi - 52-62
JIMPOBAThH BHIBOJBI 126
H1 [IpoBeneHuss cTaTUCTUYECKOH 00pabOTKH 82-106 i 5962

pe3yJIbTATOB OIBITOB

YueOHo-MeTOoAMYeCKOEe M HHPOPMALIMOHHOE O0ecneYeHue 1 CIUTIIMHbI

6.1. Pexomenayemasi iureparypa

Bun yueGnoi

No Bubaunorpapuieckoe onvucaHue Tun nznanus
JIUTEPATYPhI

JlannaoB, FOpwuii MuxaijioBuy.
MatemaTuka [31eKTpOHHBIN pecypc] : YuebHoe mocooue /
Kazanckuii HanuoHaJIbHBINA UCCIEI0BATEILCKUI TEXHOI0-
rUYecKril yHuBepcuTeT ; KazaHckuil HalfmOHaJIbHBIN U C-
CJIEIOBATEIbCKHI TEXHOJIOTHYECKHI yHUBepcHTeT .— 1 .—

" o YuebHoe moco-
1 |Mocksa : OOO "Hayuno-uznarensckuii nentp MHOPA- e OcHosHas
M", 2022 .— 496 c. — (Bricuiee oOpa3zoBanue: baka-
naBpuat) .— BO - bakamaspuar .— ISBN 978-5-16-
010118-7 .— ISBN 978-5-16-102130-9 (amekTp. uzganue)

<URL :https://znanium.com/catalog/document?id=399360>

Mockanes II.B. Beicmias marematuka. Kpatkuil Kypc:
ydeOHOe MocoOue s CTYASHTOB arpoWH)KEHEepHOro ¢a-
KyJbTeTa, oOyuaronmxcs no HarpasieHuto 110800 "Arpo- Vaebiioe moco-
2 |umxenepus" / I1.B. Mockanes, 1.B. I'puanesa; [Boponex. Bute OcHoBHas
roc. arpap. yH-T |; moa pea. B.Il. laukoro - BopoHex:
BopoHexkckuil rocyJapCTBEHHBIM arpapHblii YHUBEPCUTET,
2013 -223 c. [UUT 9015] [IIT]

Teopust BeposiTHOCTEH: y4eOHOE MOcoOMe st CTYIEHTOB

. VYuebHOe moco-
3 |ouHoil (opMBI OOY4YEHHUS arpOMHKEHEPHOro (aKyJIbTeTa e OcHoBHast
no HampasiieHusM noaroroBku: 35.03.06 (110800.62) -



http://www.catalog.vsau.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=27443&TERM=%D0%94%D0%B0%D0%BD%D0%B8%D0%BB%D0%BE%D0%B2,%20%D0%AE%D1%80%D0%B8%D0%B9%20%D0%9C%D0%B8%D1%85%D0%B0%D0%B9%D0%BB%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://znanium.com/catalog/document?id=399360
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"Arpounxenepus'"; 23.03.03 (190600.62) - "Okcmniayata-
1Sl TPAaHCHOPTHO-TEXHOJIOTMYECKUX MAIIMH U KOMILJIEK-
coB" / U. B. I'puanesa [u ap.]; Boponexckuit rocynap-
CTBEHHBII arpapHblii yHUBEpCHUTET - BopoHex: BopoHex-

CKHMIl TOCYJapCTBEHHBIA arpapHblii yHuBepcuter, 2014 -
122 c. [UUT 10445] [I1T]

Briciias matematuka. CtaHAapTHble 3a7aud C OCHOBAMH
TEOpUU [INEKTPOHHBIN pecypc]: yded. mocobue / A. IO.
Bnosun, JI. B. Muxanesa, B. M. Myxuna [u nap.|] -
Mocksa: Jlans, 2009 - 192 c. [DU] [OBC Jlans] Pexum
JIOCTyIa:

https://e.lanbook.com/book/45

yae0HOe TT0COo-
oue

JlomonHuTenbpHas

Mockanes I1. B. Beiciias marematuka. Kpatkuit kypc:
yuebHoe 11ocodue it caMocTosATeNbHOM padbotsl / I1. B.
Mockanes, B. I1. bora-rosa, U. B. 'punnesa; [Boponex.
roc. arpap. yu-t|; nox pen. B. I1. [llauxoro - Boponex:
BopoHexckuii rocy1apCTBEHHBIN arpapHblii yHUBEPCUTET,
2009 - 239 ¢ [LIUT 3903] [IIT]

yuebHoe Moco-
oue

JlomonHuTenbHAs

MaremaTuka [DJIE€KTpOHHBIA pecypc]|: METOAMYECKUE YKa-
3aHMS MO0 U3YYEHUIO JUCLUIIIMHBI U CAMOCTOSITEIbHON pa-
O6ore oOywaromuxcs mo HampasieHusM: 35.03.04 «Arpo-
Homus», 35.03.03 «Arpoxumuss M arporno4yBOBEIECHUEY,
35.03.05 «CanoBonctBo» / BopoHexckuil rocynapcTBeH-
HBII arpapHslil yHuBepcuTer ; [coct.: E. A. Jluctpos, JI. 1.
®enynosa, H. I'. Cnupuna] - Boponex: Boponexckuii
rocy1apCcTBeHHbIN arpapHbiii yuuBepcutet, 2019 [IIT] Pe-
JKUM JIOCTyTa:
http://catalog.vsau.ru/elib/metod/m152488.pdf>.

METOIMYECKUE
yKa3aHus

JlomonmHuTenpHas

BectHuk BoOpOHEXKCKOro TroCyJapCTBEHHOIO arpapHoro
YHUBEPCUTETA: TEOPETHUYECKUH M HayYHO-TPAKTUYECKUN
xkypHan / Boponex. roc. arpap. yH-T - Boponex: BI'AY,
1998-

Ilepnoguueckoe

HononuurensHas

6.2. Pecypcnl cetu UHTEpHET

6.2.1. DiieKTpOHHBIE OMOJIMOTEYHbIEe CUCTEMbI

HazBanue

Pa3menieHue

9BbC «Znanium.com»

http://znanium.com

OBbC uzparenscrsa «JIaHby»

http://e.lanbook.com

OBbC «Haumonaneuslii nudposoit pecypc «PYKOHT»

http://rucont.ru/

Hayunas snexrponnas 6ubmmoreka ELIBRARY.RU

www.elibrary.ru

HanmonanpHas sneKTpoHHast OMOIMoTeKa

https://H36.pd/

o O AW N

DnextponHas ounbmuoreka BIAY

http://www.catalog.vsau.ru



https://e.lanbook.com/book/45
http://catalog.vsau.ru/elib/metod/m152488.pdf
http://znanium.com/
http://e.lanbook.com/
http://rucont.ru/
http://www.elibrary.ru/
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6.2.2. IIpodeccuonanibablie 6a3bl JAHHBIX U HHGOPMANMOHHBbIE CUCTEMbI

Ne HasBanue Pasmernienue
1 EmmHas  MeXBENOMCTBEHHas — HH(POPMAIMOHHO— https://fedistat.ru/

CTaTHCTHYECKAs CHCTEMA
2 E:f;;amm NOKA3ATEICH MYHMIMIATLHBIX 00paso- http://www.gks.ru/free_doc/new_site/lbd_munst/munst.htm
3 | ba3za nanasix DAOCTAT http://www.fao.org/faostat/ru/
4 | ITopTai OTKPHITHIX JaHHBIX PO https://data.gov.ru/
5 |Ilopran rocynapcTBEHHBIX YCIyT https://www.gosuslugi.ru/
6 | Emunas uHpopMaImoHHas cuctema B cepe 3akymok | http://zakupki.gov.ru
7 | Dnexrponnbiii cepsrc "[Ipo3paunsrii Ou3Hec" https://pb.nalog.ru
8 |T'AC P® "TIpaBocymue" https://sudrf.ru/
9 | CnpaBounast mpaBoBas cucteMa [ apaHT http://www.consultant.ru/
10 | CnpaBounas npaBoBas cuctema Koncynprant [Imoc | http://ivo.garant.ru
11 }EE; (;CEGCCI/IOH%%IQ cipasotHbe - cucteml  «Ko- https://Texakcnepr.caiit/sistema-kodeks
12 | Pocpeectp: ITyOmiuHas kamacTpoBas Kapta https://pkk5.rosreestr.ru/
13 DesepanbHas TOCYIAPCTBEHHAS CHCTEMa TEPPUTOPH- https://fistp.economy.gov.ru/

QTBHOTO [UTAHUPOBAHIS
14 | CTPOVIKoHCybTanT http://www.stroykonsultant.ru/
15 | Arpapnas poccuiickas nuHopMaronHas cucrema | http://www.aris.ru/
16 WHdopmarmonHas cucteMa IO CelTbCKOXO3sHCTBEH- http://agris. fao.org/

HBIM HAyKaM 1 TEXHOJIOTHSIM

6.2.3. CaiiTbl 1 mHGOpPMAIHOHHBbIE OPTAJbI
Ne HazBanune Pa3zmenienue
1 | Bce 'OCTH http://vsegost.com/

Poccutickoe xo3siictB0. CebX03TEXHU-
Ka.

http://rushoz.ru/selhoztehnika/



https://www.gosuslugi.ru/
http://zakupki.gov.ru/
https://pb.nalog.ru/
https://sudrf.ru/
http://www.consultant.ru/
http://ivo.garant.ru/
https://техэксперт.сайт/sistema-kodeks
http://www.stroykonsultant.ru/
http://www.aris.ru/
http://vsegost.com/
http://rushoz.ru/selhoztehnika/
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7. MaTepuajibHO-TeXHUYECKOe U MPOrpaMMHoOe odecnedeHne JUCHUITHHbI

7.1. lloMemenus 1isi BeJleHUsi 00pa30BaTEJIbLHOI0 Npoiecca u 000pya0BaHue

HawnmeHoBaHWe MOMENEHHH /1JIs IPOBEICHHS BCEX BUIO0B
y4eOHOM AeSITeNbHOCTH, IPEIYCMOTPEHHONW yUeOHBIM I1J1a-
HOM, B TOM YHCJIC TOMEIICHHUS 111 CAMOCTOSITENIbHOM pa-
OOTBI, C YKa3aHHEM IePEeUHsI OCHOBHOTO 00OPY/IOBaHMS,
yueOHO-HaTJISIHBIX TOCOOHH U MCIT0JIB3YEMOTro Mpo-
rpaMMHOTO o0ecred eHHsI

Anpec (MeCTONOJIOKEHNE) ToOMe-
LIEHUH U1 IPOBEIEHHS BCEX BU-
JIOB Y4€OHOMU JesATeNbHOCTH,
MPelyCMOTPEHHON y4eOHBIM ILIa-
HOM( B cllyyae peaju3aluu oopa-
30BaTENIbHOM MPOrpaMMBbI B CeTe-
BOI (hopMe TOMOTHUTEIHHO YKa-
3bIBA€TCSl HANMEHOBaHUE OpraHu-
3alliH, C KOTOPOH 3aKJIF04Y€EH A0Tr0-

BOD)

YyueOHast ayAnTOpHs AJIsl IPOBEACHUS 3aHATUH JIEKLIMOHHOTO
TUTA: KOMIUICKT yueOHOW MeOel, AEMOHCTPAIlMOHHOE 000py-
JOBaHHWE W Y4eOHO-HAIJIAHbIE IOCOOMS, NpPE3EHTAMOHHOE
o0opyioBaHKe, UCIONIb3yeMoe IporpaMMHoe obecriedenne MS
Windows, Office MS Windows, DrWeb ES, 7-Zip, MediaPlayer
Classic, «bpaysep Sunexc bpayzep»/ Mozilla Firefox / Internet
Explorer, ALT Linux, LibreOffice

YyueOHast ayquTOpust I IPOBEACHHSI 3aHSATHH CEMUHAPCKO-
ro Tuma, yueOHasi ayauTOpHs ISl TPYIIOBBIX M MHIUBUIYallb-
HBIX KOHCYNbTallud, ydeOHas ayAuTOpus AJsl TeKyIero KOH-
TPOJIL U TMPOMEKYTOUHON aTTeCTAIlMU: KOMIUIEKT yueOHOU Me-
0en, TIEMOHCTPAIIIOHHOE 000pYAOBaHKUE M y4eOHO-HarJIsTHbIE
mocooust

Y4eOHast ayMTOpHsl Ui POBEICHUS TEKYIIEro KOHTPOJIS
Y TIPOMEXYTOYHOMU aTTeCTallN!, MHMBHYaTIbHBIX U TPYIIIOBBIX
KOHCYJIbTAIlMi: KOMIUIEKT y4eOHOW MeOenu, KOMIThIoTepHas
TEXHHKA C BO3MOXKHOCTBIO MOJKIIIOUEHUS K cetu "MHTepHer" u
o0ecriedeHueM JI0CTyna B 3JEKTPOHHYI HH(POPMAaLOHHO-
00pa30BaTeNbHYI0 Cpely, JEMOHCTPAIMOHHOE 000PYAOBaHUE U
y4eOHO-HATTISAHBIE TIOCOOMSI, HCIIOJIB3YEeMOE IPOrpaMMHOE
ob6ecrnieuenue...MS Windows, Office MS Windows, Dr\Web ES,
7-Zip, MediaPlayer Classic, «bpaysep Sunexc Bpayzep» [/
Mozilla Firefox / Internet Explorer, ALT Linux, LibreOffice

[Nomemenne i XpaHeHUsT 1 TPOPHIAKTHYECKOTO 00CITyKH-
BaHUs y4eOHOTO 00Opy/OBaHUS: MeOeNb sl XpaHeHus U 00-
CIy>)KUBaHHUs y4eOHOro 00OpyaoBaHUs, HAOOP AEMOHCTPAIMOH-
HOTO 000pYAOBaHUS M Y4€OHO-HATIISTHBIX TOCOOUIA

[lomemenne I CaMOCTOSITENBHONH pabOThl: KOMIUIEKT
y4eOHON MeOenn, KOMIBIOTepHAas TEXHHKAa C BO3MOXKHOCTBIO
nonkiroueHus Kk cetn "HMHTepHer" u obecrieyeHneM JOCTyma B
ANEKTPOHHYIO MH(POPMAIMOHHO-00pa30BaTeNbHYIO Cpely, HC-
nonbs3yeMoe mporpammuoe obecrieuenne MS Windows, Office
MS Windows, DrWeb ES, 7-Zip, MediaPlayer Classic, «bpay-
3ep Sunexc bpaysep» / Mozilla Firefox / Internet Explorer, ALT
Linux, LibreOffice

394087, BopoHexckast 001acTh, T.
Boponex, yn. Muaypuna, 1,ayx 207,
yi. Tumupszesa, 13 ayn 109,322,

394087, BopoHexckast 0071acTh, T.
Boponex, yia. Tumupsizesa, 13 ayn
315,314,313,310,302.

394087, BopoHexckast 00J1acThb, T.
Boponex, yn. Tumupssesa, 13 ayn
321,219, yn. MuuypwuHa,l, ayn.119

394087, BopoHexckast 001acTh, T.
Boponex, yn. Muuypuna, la.117,
118

394087, BopoHexckast 00J1acTs, T.
Boponex, yn. MuuypuHa, 1, a.232a,
Ayn 122a.
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7.2. IIporpaMMHOe o0ecrieyeHue

7.2.1. IlporpaMmMHoOe oOecnieyeHune 001ero HA3HAYEHU S

Ne HasBanue Pa3memenue
1 |Onepanunonnsie cucteMsl MS Windows / Linux (ALT Linux) HK» HO};(?X’;OH et
2 [Makersr opucubix npuioxenuit Office MS Windows / 1K B n0KaNBHOI ceTn
OpenOffice / LibreOffice BT'AY
3 [Tporpammer auist npocmoTpa ¢aiinoB Adobe Reader / DjVu I1K B n0KanpHON ceTn
Reader BIr'Ay
4 | Bbpay3sepsl Google Chrome / Mozilla Firefox / Microsoft Edge K s HO];(?X’;OH cetn
[IK B n0KaJIbHOM ceTH
5 | AatuBupycHas mporpamma DrWeb ES BIAY
. [IK B n0KaJIbHOM ceTH
6 |I[Iporpamma-apxuBarop 7-Zip BLAY
7 |MynstuMenua npourpsiBatesib MediaPlayer Classic K s HO];(?X);OH cetn
8 |Ilnardopma onnaliH-o0yuenus eLearning server HK B sroxansnoit cemi
BT'AY
9 |Cucrema komnbrotepaoro tectupoBanust AST Test MK HOIIB(;JX);OH et

7.2.2. Cnienuajin3npoBaHHOe POrpaMMHOe obecrevyeHmne
«He mpebyemcsy

HazBanme Pasmernienue

8. MexaucuunjinHapHblie CBSI3H

JlucuumimHa, ¢ KOTopol HeoOXo/1- Kadenpa, Ha koTopoii npernonaet- [onnucek 3aBenyrouie-
MO sl IUCIUTUTIHA ro kadepoit
COIJIaCOBaHUE
MeTozp! arpoXuMHYECKHX HCCIIEN0- ATrpoxumuy, 104BOBEIEHYS U ar-

BaHUI POIKOJIOTHH W
— Qcais 89—
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IIpunoxenue 1

JIner nepuoanyecKux NpoBepok padoyeil NporpaMmsl
U MH(opManusi 0 BHECEHHBIX H3MEHEHUSAX

JlomkHOCTHOE JTHTTO,
IIPOBOAUBIIIEE IPO-

IToTpeOHOCTH
B KOPPEKTUPOBKE

Wudopmarus 0 BHECEHHBIX

Bepky: ©.M.0., Hlara YRASATHEM cOOTBET- M3MEHEHHUSAX
CTBYIOIIMX Pa3/IeIIOB
JOIDKHOCTh .
pabouell mporpaMmel
Mumkuaa JLA.,
3aB. Kadenpoit Mmate-
Her
MAaTUKH U (PU3UKH 17.06.2024
DOTOKOM AKTyanu3upoBaHa et
pNOl ) 1u1st Habopa 2024-
W— - 2025 yyebHoro roma
[Mnmkuna JLA., HeT
3aB. Kadenpoit Mmate- 17.06.2025
MaTUKH U GU3NKH s AKTyanu3upoBaHa
I. IIPOTOKOII HET
/ Nol2 Ju1st Habopa 2025-
/ - B 2026 yuebHoro roga
umkuaa JILA.,
3aB. Kadeapoi maTe- Ectb
MATHKHU ¥ QU3UKH NelO ot AxTyanusupoBana 4142
/ 02.06.2026 | st HaGopa 2026- e
%W - 2027 yuebnoro roma
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