Laope

KATIIAIICBATCRO
YR 3L CITRONEIINENE
e

depepanbHoe areHTCTBO Mo pbiBONOBCTBY
BEFAP® ®I'BOY BO «KI'TY»
KanMHuMHrpaackMm MopcKkon pbioonpoMbILLNeHHbIN Konnemx

YTBepxaato
3amecTutenb HavanbHWKa Konnegxa
no y4yebHo-meTOoOMYECKON paboTe

A. N. KonecHn4eHko

MoanuncaHo LMdpPoBO NOANUCHIO:

I KonecHuueHko AHapeli iropesumy
MpuunHa: A yTBepan aT0T AOKYMEHT
[ara: 26 Aeryct 2025 r. 16:13:46
DN: E=uc_fk@roskazna.ru, S=77 Mocksa, NHH
—

K0/1=7710568760, OrPH=1047797019830,
STREET="B0/bLLOI 3N1aTOYCTUHCKWIA Nepeynok, 4. 6,

BraP® cTpoeHue 1", L=r. MockBa, C=RU, O=KasHaueiicTBO
Poccun, CN=®degiepanbHoe KasHaueincTso

PoHA OLEeHOUYHbIX CpeAcTB
(npunoxeHune k paboyern nporpaMmme ANCLUNINHDI)

On.05 MATEMATUYECKUE METOAbI PELLEHUA NPUKNAOHDBIX
NMPO®ECCUOHAJIbHbIX 3AOA4

OCHOBHOM npodeccnoHanbHom obpasoBaTenbHON NporpamMmbl cpeaHero NpodeccnoHanbHOro
o6pasoBaHusa NO cneumanbHOCTH

35.02.09 BoaHble 6uopecypchbl U akBaKysbTypa

MO-35 02 09-00.05.90C

PA3PABEOTYMK Y4yebHO-MeToaNYECKUN LIEHTP

3ABELYHOWWMN OTAENEHMEM CynbbuHa H.A.

roa PASPABOTKA 2025




KMPK BrTAP® ®I'60Y BO «KI'MY»

MO-35 02 09 - Or1.05.90C MATEMATUYECKME METOAbI PELLEHWA NPUKNAOHBLIX C.2/15

NPO®ECCUOHAINBLHLIX 3AOAY

CopepxaHue

1 MACIOPT ®OHOA OUEHOUYHBLIX CPEACTB ......ooviiiiiiiiiieiee e

1.1 O6bnactb NPUMEHEHNA (POHOA OLEHOYHBLIX CPEACTB....cvvvrrunieeeeeeireriraiiaeeeeeeeeresrrnnaeeeeaess

1.2 PesynbTaTbl OCBOEHUSA OUCUUNSIVHDI

2 MNepeyeHb OLLEHOUHBLIX CPEACTB U KPUTEPUM OLEHMBAHMSI ... vvveeeeeeiiieeeeeeiiieeeesenneeeeeeenes

3 OueHo4Hble cpeacTBa BXOAHOMO KOHTPOSS, TEKYLLEro KOHTPOMA 1 NPOMEXYTOYHON
N =0 = 11 6

4 CBegeHnsa o oHOE OLEHOYHbIX CPEACTB U €r0 COMMACOBAHME. ........vuveeeeiiiieeeeeiieeeeeeriaea

LHokymeHm ynpasnsemcs npogpaMmmHbiMu cpedcmeamu 1C Konnedx
lMposepb akmyanbHOCMb 8epcuu ro opuauHasny, xpaHsauwemycs 1C Konnedx



KMPK BrTAP® ®I'60Y BO «KI'MY»
MO-35 02 09 - Or1.05.90C MATEMATUYECKME METOAbI PELLEHWA NPUKNAOHBLIX
NPO®ECCUOHAINBLHLIX 3AOAY

C.3/15

1.MACNOPT ®OHOA OLUEHOYHbLIX CPEOCTB
1.1 ObnacTtb npUMeHeHNa poHaa OLLEHOYHbIX CPEACTB
®oHA OLEHOYHbIX CPEeACTB NpeaHa3HaYvYeH A58 OLEHKN pe3ynbTaToB OCBOEHUS y4ebHOoM
ancumnnvebl - OMN.05  «MATEMATUYECKME METO[Obl PELWEHNA TMPUKNAOHBbIX
MPOSECCUOHAINBbHbBIX 3AOAY»

1.2 PesynbTaTbl OCBOEHUSA OUCUUMNSTUHDI
B peaynbtate KOHTPONA W OUEHKM MO Yy4ebHOM OUCUMNIMHE OCYLLECTBSETCA

KOMMSIEKCHAs MpPOBEpPKa YaCTUYHOTO OCBOEHWSI CReAylLmMX NpodeCcCUOoHanbHbIX U 0BLWMX

KOMNETEHLNN:
MK, Ig)Kﬂ' P YMeHua 3HaHua

MK1.3 NpoBOAMTbL BapuaLMOHHY0 00paboTKy
Nony4YeHHbIX MaTepunarnos,

MK 2.1 BblOMpaTb n obocHoBaTb nokasarenu BbDKVMBaHUS.
TexHonorndyeckmne cxembl Brnotnyeckne n abnoTtnyeckmne CbaKTOpr
hOpPMMPOBaHNS, cofdepXaHus U BHELWHEW cpefbl, Bnudaowme Ha
aKCnyaTaumm DEMOHTHO- | BbDKVBaHNe pbib. npOMbICﬂOBbIICI
MaTO4HOrO cTaza pbib:. Bo3pacT (BbbkuBaHMe). PbiG0BOAHBIN

KoahpunumneHT.

MeToauka dopmupoBaHus,
COAEepXaHus, aKcnnyataumm peMOHTHO-
MaTOYHbIX CTag B LENsiX COXpaHeHus
BOAHbIX BMONOrM4Yecknx pecypcos;

OCHOBbl  CENeKUMOHHO-MNEMEHHON
paboThbl;

MK 4.4 OueHunBatb NPOMbICIIOBO- MeToanka OUEHKM NPOMbICIIOBO-
ouonoruyeckne napameTpsbl no | 6Gnonorn4yecknx NapameTpoB.
CTaHOapTHbIM MeToAuKaM 1M npasunam
pbibonoBCcTBa

2 nepequb OLEeHO4YHbIX cCpeacTB n Kputepun oueHnBaHusA

2.1 K oueHOYHbIM cpeacTBaM BXOAHOIO KOHTPOJSSl yCneBaeMoOCTHN OTHOCATCS:
- 3aJaHu1s Ans BXO4HOMO KOHTPONS.

2.2 K oueHOYHbIM cpeaAcTBaM TEKYLLEro KOHTPOMA ycneBaeMoCTU OTHOCATCS:
- KOHTpOnbHaga pabora.

2.3 K oueHOYHbIM cpeacTBaM AN NPOMEXYTOYHOM aTTecTauum OTHOCATCS:
- 9K3aMeHaUVOoHHble 3aaHus;

-NpnmMepbl 3K3aMeHaUMOHHbIX GuneTos.
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2.4 Kputepumn oLeHKN pe3yrnbTaToB OCBOEHNSA y4eOHON ANCLMMINHDI

Kputepun BXOOHOrO KOHTPOIS:

BxogHOM KOHTPONb COCTOMT U3 3agaHui, B3ATbIX U3 OTKPbITOro 6aHka no matemaTuke.
Ha BbINonHeHve 3agaHuii BXOAHOro KOHTPONA aaetca 1 akagemuyecknin yac (45 MyuHyT).

BxoaHON KOHTPOMb COCTOMUT MX 2-X YacTen: oba3aTeribHON U AOMNOSTHUTENBHOMN.

Ob6gaszatenbHas 4acTb COOEPXUT 3afdaHus MUHMMarbHOro 0643aTeNibHOr0 YPOBHS,
AONOMHUTENbHAas YacTb — Bonee CroXxHble 3agaHuns.

Mpn BbINONHEHWW 3ajaHuM TpebyeTca MNpeAcTaBuUTb XO4 PeweHus U ykasaTb
nonyYeHHbIN OTBET. [1paBUNbHO BLINONIHEHHOE 3aaHue 13 06s3aTernbHOM YacTn OLleHMBaeTCA
B OAWH 6ansn; npaBunbHOE BbINOMIHEHWE 3a4aHWUA OOMOMHUTENBHOM YacTu oueHuBaeTcs 3
6annamu unu 1-2 6annamm 3a 4YacTUYHOE peLLEHME.

Bannel, nony4yeHHble 3a BCE BbIMNOJIHEHHbIE 3aaHNA, CYMMUPYHOTCA.

LLkana nepeBoaa 6annoB B OTMETKU NO NATUOanNNbLHON cucteme

OTmeTKa Yucno 6annos,
Heob6xoaMMoe Ansi NoNyYeHUsi OTMETKU
«3» (yoos.) 7-9
«4» (xopoLuo) 10-12
«5» (0TNIMYHO) 13-15

Kputepum TeKyLlero KOHTpons:

TeKyLmin KOHTPONb MPOBOASITCA BO BPEMSi ayAUTOPHbLIX 3aHATUM NO MaTemMaTtuke B
COOTBETCTBUMN C y4eBHbLIM nnaHoMm u paboyen nporpammbl OY[1.10 «MaTtemaTtmka» no Bcem
pasgenam nporpaMmmbl. TeKylWMn KOHTPOSIb COCTOUT W3 [BYX 4YacTen:. TeOpeTUyYeCKon Wu
npakTuyeckon. Mpu aTom obyyatoLmecsa nony4aroT ABE OTMETKM.

TeopeTnyeckasn 4acTb NpoxoauT B OPME YCTHbIX OTBETOB: O0yYaloLMECs BbITArMBaOT
NSATb KapTO4eK C BOMNpocamMu, LAtOT MNOSHbIM OTBET (CO CMMCKOM BOMPOCOB oby4varolimecs
3HaAKOMATCA B Ha4yane n3yyeHna pasgena).

LLkana nepeBoga 6annoB B OTMETKM MO NATUGaNILHOW cucteme

OtmeTKa KonuyecTtBO BepPHLIX OTBETOB Ha TeOpeTn4eCKnue BOnpocCobl

«3» (ynos.) 3
«4» (xopoLLo) 4
«5» (0TNMYHO) 5

3agaHusa npakTu4eckon 4actu (KOHTPOSbHble paboTbl) YAaCTUYHO B3ATbl M3 OTKPbLITOrO
6aHka EIM3 n BIP no matemaTuke.

Ha BbinoniHeHne KOHTPONbHOM paboTbl N0 MatemaTuke gaetcs 1 akagemuyeckun yac (45

LHokymeHm ynpasnsemcs npogpaMmmHbiMu cpedcmeamu 1C Konnedx
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MUHYT).

KoHTponbHas paboTta cocTtouT ux 2-x Yacten. B nepeon yactu npegnaraetcs BbIMOAHUTb
4 3apaHus — BblOpaTb NpaBuUIlbHbIA OTBET M3 YeTbipex NpeanoXeHHbix. Bo BTOpon 4actm
npeanaraeTcsa BbINONHUTE 6 3agaHui — OPOPMUTL XOL PEeLUEHUS U 3anucaTtb MOSNyYEHHbIN
oTBeT.

3a npaBunbHOE BbIMOMHEHNE NOBOro 3agaHust NepBor YactTn obyyaroLwminca nonyyaet
oavH 6anna. MNMpaBunbHOE BbINOSTHEHNE 3a4aHNn BTOPOM YacTu oueHnBaeTca 2 6annamm mnm
1 6annom 3a YacTu4Hoe peLleHue.

bannbl, noJstydeHHble 3a BCE BbINOJIHEHHbIE 3aJaHNA, CYMMUPYHOTCA.

LLikana nepeBofa 6annoB B OTMeTKM MO NATUGANNbLHONW cUCTEMe

OTmeTKa Yucno 6annos,
HeobxoauMoe ANA NoNy4YeHUst OTMETKU

«3» (ynos.) 8-10
«4» (xopowlo) 11-13
«5» (0OTNMYHO) 14-16

Kputepum oueHnBaHUA NPOMEXYTOYHOW aTTecTauumn (3K3amMmeH):

Ha BbINOMHEHME NUCbMEHHOW 3K3aMeHaUMOHHOM paboTbl Mo mMatemaTtuke gaetcs 4
acTpoHoMuyeckmx yaca (240 MUHyT).

OK3ameHaumoHHasa paboTa COCTOUT X 2-X YacTen: 06a3aTenbHOM U AONOSNTHUTENBHON.

Ob6gaszatenbHas 4acTb COOEPXUT 3adaHus MUHMMAnbHOro 00643aTenbHOro YpPOBHS,
AONoNIHMUTENbHas YacTb — 6onee CrnoXHble 3agaHus.

Mpwn BbINONHEHUN 3agaHnn 0b6a3aTenbHOM YacTu TpebyeTca NpeacTaBUTb X0 peLleHns
M yKasaTb MOMyYeHHbI OTBET. 3a NpaBWMbHOE BbIMNOMHEHNE nboro 3agaHusa wu3
obsizaTtenbHon Yactn obyvarowmica nonyyaete ogmH 6ann. Npu BbINONHEHUM 3agaHUS U3
AOMNOSTHUTENBHOM 4YacTu HeobxoaMmo noApoOHO onucaTb XO4 PelleHus U OaTb OTBET.
MpaBunbHOE BbLINOMHEHME 3a4aHUA OOMOMNHUTENBHON YacTh oueHmMBaeTca 3 6annamu nnm 1-
2 B6annamu 3a 4YacTMYHOE peLLEHME.

bannel, nony4vyeHHble 3a BCE BbINOJIHEHHbIE 3aJaHNA, CYMMUPYHOTCA.

LLikana nepeBoaa 6annoB B OTMETKU MO NATMOANNbLHON cucteme

OTmeTKa Yucno 6annos,
HeobxoAMMoe Ansi NoNyYeHUsi OTMETKU
«3» (yoos.) 6-9
«4» (xopoLuo) 10-14
(He MeHee oaHOro 3afaHnsa U3 JOMNONTHUTENBLHOM YacTK)
«5» (0TNMYHO) bonee 14
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\ \ (He MeHee ABYX 3afjaHuUI U3 [OMNONHUTENbHO YacTy)

3 OueHOYHbIe cpeaAcTBa BXOAHOIO KOHTPONS, TEKYLLEero KOHTpons u
NPOMEXYTOYHOM aTTecTauum

2 KOMMNEKT OLUEHO4YHbIX CPEOCTB anA NMPOBEOAEHNA
ANOOEPEHLUMPOBAHHOIO 3AYETA

MpomexyTouHas attectaums no yyebHonm amcuunnuHe OrM.05 «MATEMATUYECKNE
METO[Obl PEWEHWA MPUKNAOHLIX MPO®ECCUOHAIIbHbLIX 3A0AY» npoBoauntca B
dopme ak3ameHa.

Mpn npoBegeHUM MNPOMEXYTOYHOW  aTTecTauum  BO3MOXHO  MCNOSib30BaHue
3NeKTpoHHOro obyyeHus (panee — 30) M OUCTAHUMOHHLIX OBpasoBaTesbHbIX TEXHOSOrMm
(nanee — OOT). MNMpomexyTodHasa atTectaumsa obydarowmxcs ¢ ncnonbdoaHmem 30 u AOT
MOXeT npoBoauTbCA Ha cante dokmrk.ru B pexume TeCcTUpoBaHWS, B peXxume
BUOEOKOHepeHUMn Ha nnatgopme Google Meet (npy HeobxogumoctTu — Opyrumu
crnocobamm).

Bonpocbl ans tectupoBaHust ¢ npumeHeHnem 30 wn [OOT paspabartbiBatotca B
COOTBETCTBUM C pasgenaMmy TemaTuyeckoro nnaHa paboyen nporpammbl yyebHON
ANCUMNINHBI U pa3mewlaroTcss Ha obpasoBaTtenbHon nnatdopme Moodle cneunanucTom
nabopartopum obpasoBaTtesnibHOro ayauta. [1na nony4yeHms NonoXnTenbHOM OLEHKN No UToram
NPOMEXYTOYHON aTTecTauMm, OpPraHM30BaHHOM B (opMe TecTMpoBaHus, HeobGxoaumo

NpaBuibHO OTBETUTb HE MeHee YeM Ha 71% BOnpoCoB.

KpI/ITepMI/I OoLUueHUBaHUA NPOMEeXyTOHYHOIro KOHTpoOnA no yqe6|-|0|71 AncuuninHe

MK 1.3. COBUPATb, OBPABATbBIBATb N AHAJIM3NPOBATbL UMXTUONOIMNMYECKUE
MATEPWAIJbI

BAPUAHT KOHTPOJIbHOM PABOThI Ne 1

Teopernuyeckue BONpoChI:

1. Kax Ha3bIBaeTCs ynopsJ0YeHHas COBOKYITHOCTh 3JIEMEHTOB, Y KOTOPBIX HOMEP CTPOKH U
HOMeEp CTOJIOIIa COBIAIAOT ?

2. VI3MeHUTCS 1 ONpEeAeTUTENb P EPECTAaHOBKE IBYX CTOJIOIOB?

3. Ecnu x anemenTam J1r000# CTPOKH MPUOABUTH COOTBETCTBYIOIIUE JIEMEHTHI IPYTON CTPOKH,
YMHOXXEHHBIE Ha JTI000€ YHCII0, TO OMPEACIUTENb . ...7

-1
4, Korga cymiectByer obpaTHas Matpuna £ ?

5. Panrom matpuiibl Ha3bIBaeTcs .. .7

6. Kak M0oHO 3amucaTh CBOMCTBO OTEepalldii HaJl MaTPHUIIaMHU KaK aCCOIIMATUBHOCTH

LHokymeHm ynpasnsemcs npogpaMmmHbiMu cpedcmeamu 1C Konnedx
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OTHOCHUTEIIBHO CIIOKEHUsA?

7. CKoJIbBKO 00paTHBIX MaTPHIl MOXKET CYIIECTBOBATh IS JAHHOW?

8. Eciu MaTpunia uMeeT JBe 0JIMHAKOBBIE CTPOKHU, TO €€ ONPEAEIUTENb PaBeH .7

9. Ilpu yMHOXEHHUU MaTpHIlBl A Ha MaTpully B kakoe ycioBHe J0JKHO COOII0aaThes ?
10. Yo He OTHOCHUTCS K 37€MEHTapHbIM IIPe0o0Pa30BaHUAM MaTPUILbI?

[IpakTueckue 3anaHusA:

1 2 0 31
1 2 4
1. dansr Mmatpuiel A= 3.4 1 u B= 2] . Torna matpuna C=AxB umeet Buj
| 11 | 11
8 7
a) 27 6)(11824) ) (11927) 1) 24/
-1 5
2. Onpenenurens —4 3 paBeH

a) (-17) 6)(-23) B) 23 1)17
3. JIJis MaTpHUIIBI CYIIECTBYET 0OpaTHAasi, €CJIM OHA paBHA

1 0 2| 1 2 3|
|'4 4 \3 1 3 |'r3 4] 1. 8 -7
A 14 4 61012 532 Hlt2 3
1 1 1
1 0 1
1 -1 0
4. Yemy OyneT paBeH ONpeAeIUTeIb TPETHEro MOPsIIKa MaTPHIIbI
A1l 60 B ((1) 1?2
7 1 5 4|
23 132
5. Haiitu pe3ynbTaT yMHOKEHHS MAaTPHIBI A= 6 U =35] 4 uncno 5.
|35 5 25 20| 12 6 8 9|
10 15 5 10 —‘—2 8 6 ?‘
A) 30 0 -1530) g (11 5 2 1
135 —10 30 | | ,
5 15 0 135 5 25 20|
2% 5 15 10 15 5 m‘
6 0 -3 6]

) 120 10 30/

6.Pemmits cucremy o gpopmymnam Kpamepa u meronom ["aycca

LHokymeHm ynpasnsemcs npogpaMmmHbiMu cpedcmeamu 1C Konnedx
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OTBeTHI Ha MPAKTUYECKUE 3aIaHuU:
Howmep 1 2 3 4 5 6
OtBer a r o a a (2;3;1)

nK 2.1. ®OPMWPOBATbL, COOEPXATb W O3KCIIIYATUPOBATbL PEMOHTHO-
MATOYHOE CTAOO

BAPUAHT KOHTPOJIbHOM PABOTHI Ne 2

Teopernyeckue BONpoChl:

1) ITpuOAM>KEHHBIM YUCIIOM a Ha3bIBalOT YUCIIO, HE3HAUNUTEIbHO OTIMYAIOLINECS OT

a) toudoro A b) merounoro A C) cpeaHero A d) TOYHOrO HE U3BECTHOIO

2) a Ha3BIBACTCS MPHUOIMKEHHBIM 3HAYEHUEM A 110 HEJIOCTaTKY, €CIH ....7

3) a Ha3bIBaeTCs MPUOIMKEHHBIM 3HAUEHUEM Yncia A Mo U30BITKY, €l ....7

4) Ilog ommOKOM MM MOTPEITHOCTHI0 Aa MPUOIMKEHHOTO YMCIIa @ OOBIYHO MOHUMAETCS
Pa3HOCTb MEXAY COOTBETCTBYIOIIUM TOYHBIM YHCIOM A U JaHHBIM NpUOIMKEeHHEM (0ObSICHUTD
Ha MpUMepe)

5) 4TO Ha3bIBAIOT AOCOJIFOTHON MOTPEIIHOCTHIO MPUOIMKEHHOTO YHCTa

6) [IpenenbHy0 a0CONMIOTHYIO TOTPEITHOCTD BBOJST €CJIH ... 7

7) IlorpenrHocThI0, CBA3aHHYIO C CAMOM TOCTAaHOBKOM MaTeMaTH4YeCcKOl 3a/1aui Ha3bIBaIOT ..?
8) UwmciioBoit psii Ha3BaHUS CXOAAIIAMCS, €CH ....7

[IpakTrueckue 3a1aHus:
1. Onpenenuts mpenenbHy0 aOCOMIOTHYIO MOTPEIIHOCTh uyncia a = 3,14, 3aMeHsIoIero Yucio

Tt.
a) 0,002  6)0,001 B)3,141 1)02

2. Oxpyrautb yncio n=3,1415926535... 1o nsaTH 3HaYammx qudp
a) 3,1416 0) 3,1425 8)3,142 1)3,14

3. AGcooTHAs! MOTPEITHOCTH ITPH OKPYIJIEHUHU YUCIIA T 10 TPEX 3HaYaIuX nudp
a) 0,510 6) 0,5*107 8) 0,5%10* 1) 0,510

4. Haittu In3 ¢ TourocThio 0 10
a)1,098610  6)1,01000 ®)1,098132 1) 1,02300

5. Haiitu sin 2023 ¢ TounocTbio 10 1072
a) 0,35 0)0,36 8)0,2 1)0,47

6. Haiiti tg 400 ¢ ToynocTHIO 710 107
a)0,839100  6)0,84000 ©)0,90000 1) 1,0000

7. Oxpyraute uncio 3,12 no exuuui u HaiiauTe ( B IPOIICHTaX ) OTHOCUTEIBHYIO MOTPEITHOCTh

TaKOro MpUOIMKEHUS, BBIPA3UTE €€ B MPOLIEHTAX.
a) 3,12% 0) 30% B) 3,85% 1) 0,12%
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lMposepb akmyanbHOCMb 8epcuu ro opuauHasny, xpaHsauwemycs 1C Konnedx



KMPK BrTAP® ®I'60Y BO «KI'MY»

MO-35 02 09 - Or1.05.90C MATEMATUYECKME METOAbI PELLEHWA NPUKNAOHBLIX

NPO®ECCUOHANbBHBIX 3ANAY C.9/15

8. Oxpyraute uncio 2,346 no 0,01 u Haiigure ( B IpOIEHTaX) OTHOCUTEILHYIO IIOIPEIIHOCTD

TaKoOIro HpI/I6JII/I)KeHI/I$I, Bpra3PITe cC B HpOL[CHTaX.
2)2,3% 6)0,17%  8)0,004% r)23%

9. [Ipu u3mepeHuu (B CAaHTUMETPAX) JUTMHBI KHUKHON MOJIKU U TOJIIUHBI KOMITaKT-IUCKa
MO CIEAYIOIINE Pe3yIbTaThl:

[=200+0,1
a=02+0,1
Kaxkoe n3 nzmepenuii Tounee?

2
:§ " EJTL :D:Eij- az :D;ﬁﬁ ﬁ[’3 :D;ﬁ?:.

10. JlaHbl npuOIMKEHHBIC 3HAYCHHS YHCIIA X

LHokymeHm ynpasnsemcs npogpaMmmHbiMu cpedcmeamu 1C Konnedx
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Kakoe u3 3Tux Tpex npuOIMKeHHA SBISETCS TyUYIuM?
11. I'panunia aGCOMIOTHOM MOTPEUTHOCTH MPUOIMKEeHHOTO 3HaYeHus 386 uncna x = 0,5.
VKa)KUTE TPaHUIbl, B KOTOPBIX 3aKJIFOYEHO YHCIIO X.
12. Tlpu uamepenun umHb L 1 quamerpa npooanuka noxyummu L=(10,0% 0,1) m, d =
(2,5 = 0,1) mm. Kakoe u3 3TuX u3MepeHuii Tounee?
OTBeTHI HA IPAKTUYCCKUE 33 JaHUS:
Homep | 1 2 3 4 5 6 7 8 9 10 11 12

OtBer a B a r 0 a B 0 L As | (385,5;386,5) | L

NnK 2.1. ®OPMUPOBATbLb, COOEPXATb W J3KCIIIYATUPOBATb PEMOHTHO-
MATO4YHOE CTAOO

NK 4.4. OLEHVMBATbL MPOMBICJIOBO-BNONOIMNMYECKME TNMAPAMETPbI PASMEPHO-
BMOOBOIO COCTABA TPOMBICIIOBbLIX YNOBOB Pblb, TMPUNOB HELENEBBIX
BMNAOB, OOJIFO OCOBEW HEIMPOMBbBICJTOBOIO PASMEPA

BAPUAHT KOHTPOJIbHOM PABOTHI Ne 3

Teopernyeckue BONpochbl:

1. Bo3HuKHOBEHHE WM ITpeJHAMEPEHHOE CO3/IaHUE ONPEIETICHHOI0 KOMIUIEKCa YCIOBUi S,
PE3yJIBTaTOM KOTOPOTO SBJISIETCSA TOT MM MHOM MCXOJl, Ha3bIBAETCA ...

2. PaccMOTpHUM HcIIBITAHKE: TTOI0pAchIBaeTCs UTrpaibHas KocTh. COOBITHS: A — BBINAJO 3 0YKa U

B — BbINaJI0 HEUETHOE YUCIIO OYKOB SIBJISIFOTCSL. .. 7

3. PesynpTarom oneparmu cymmsbl iByX coObituiit C = 4 + B sBusercs ...7
4 . BoibepuTe HEBEpHOE YTBEPKACHUE!

- cOOBITHE, TPOTUBOMOJIOKHOE JOCTOBEPHOMY, SIBISIETCSI HEBO3ZMOKHBIM;

- CyMMa BEepOATHOCTEH JIByX MPOTHUBOMOJIOKHBIX COOBITUN paBHA €UHUIIE;

- €CJIM J1Ba COOBITHSI €TUHCTBEHHO BO3MOYKHBI 1 HECOBMECTHBI, TO OHHU Ha3bIBAIOTCS

IIPOTUBOINOJIOKHBIMH;

- BEPOSITHOCTh TOSIBJIEHUSI OJTHOTO M3 MPOTHBOIIOIOXKHBIX COOBITHI BCceraa

00JIbIIIe BEPOSATHOCTH JPYTOTO.

5. 3anumuTe Gpopmyity noiaHOU BeposTHOCTH U popmyny baiieca.

6. [IpuBeanTe npuMep cxembl UCIIBITaHUHN bepHyy.

7. Yto HA3BIBAIOT MAaTEeMaTHYECKUM OKHJIaHUeM U auctiepcueit CB?

8. Kak Ha3bIBalOTCS M BBIYUCIISAIOTCS OCHOBHBIE XapakTepuctuku CB?

[IpakTueckue 3ananus:
1. Beimymieno 100 norepeliHbIX OUIETOB, IPUYEM yCTAaHOBJIEHBI IPHU3bI, U3 KOTOPHIX § 1o 1 pyo.,
2 —mo 5 py6. u 1 — 10 py6. Haiinmute BepositHocTH p0 (Omiet He BeUTpan), Pl (omrer
Beiurpan 1 py6.), pS (6uner Beurpan 5 py6.) u pl0 (6uner Bomrpan 10 py6.) coObIThid:
a) p0=0.89; p1=0.08; p5=0.02; p10=0.016)
p0=0.9; p1=0.08; p5=0.02; p10=0.01 B)
p0=0.89 p1=0.08; p5=0.01; p10=0.02
2. Ctpenok momajaer B 1ejib B cpegHeM B 8 cinydasx u3 10. Haiinute BeposTHOCTB, UTO, cienaB
TPHU BBICTpENIA, OH J[Ba pa3a IonajieT:
a) 0.314

LHokymeHm ynpasnsemcs npogpaMmmHbiMu cpedcmeamu 1C Konnedx
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6) 0.324
B) 0.384

3. CtaHok-aBTOMAT MPOU3BOJUT U3enus Tpex copToB. [lepBoro copra — 80%, BTOporo —
15%. Onpenenure BEpOATHOCTB TOTO, YTO Hay/Aady B3ATOE uU3aenue OyIeT Uil BTOPOTo, WK

TPETHEro copra:
a)0.8
0)0.2
B) 0.95

4, Yenoseky, nocturmemMy 20-JIeTHETO BO3pacTa, BEPOSITHOCTh YMEPETh Ha 21-M Toy KU3HU
pasHa 0,01. Haiinute BeposTHOCTH TOro, uyTo 3 200 3acTpaxoBaBIINXCs Y€I0BEK B Bo3pacte 20-

TH JICT OOUH YMPET YEPE3 I'OA:
a) 0.256
6) 0.246
B) 0.271

5. JIns mpoBepku Ha BcXoxkecTh 0110 mocestHo 2000 cemsiH, 3 koTopbix 1700 mpopociio.

Ornpenenute BEpOSTHOCTh P MPOPACTAHUSI OTIAEIHHOTO CEMEHH B 3TOW MapTHUU M KOJIMYECTBO
CEMSH B cpeJiHEM (Ha30BEM ATO YHciio M), KOTOpoe B3OHAET U3 KaKI0M THICSYU MOCESIHHBIX:

a) p=0.85; M=850
6) p=0.15; M=150 B)
p=17/20; M=750

6. HBa CTpCJIKa CTPCIIAIOT 110 MHUILICHHU. BCpOHTHOCTB MnoragaHuvs B LEJIb Y OAHOTO CTPCIIKa 07, y

npyroro — 0.8. HaiiTu BeposiTHOCTH TOT0, YTO LeNb OyIeT MopakeHa:
a) 0.85

LHokymeHm ynpasnsemcs npogpaMmmHbiMu cpedcmeamu 1C Konnedx
lMposepb akmyanbHOCMb 8epcuu ro opuauHasny, xpaHsauwemycs 1C Konnedx
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6) 0.96

B) 0.94
7. CtyzmeHTy mipenjararot 6 BOIIpOCOB U Ha KK BOIPOC 4 OTBETa, U3 KOTOPHIX OJMH BEPHBIH,
U IPOCAT JaTh BepHble OTBEThI. CTYyIEHT HE MOATOTOBUIICS U BHIOMPAET OTBETHI HAYTal.
HaiinuTe BeposITHOCT TOTO, UTO OH IIPABUJIBHO OTBETUT POBHO Ha MOJIOBUHY BOIpocoB (C
TOYHOCTBIO J10 3-X 3HAKOB I10CJIE 3alATON):

a) 0.164

6) 0.132

B) 0.144
8. B kpyr paguycom 20 cM TOMEIIEH MEHBIIHHN KPYT paanycoM 10 cM Tak, 4To UX IIEHTPHI
coBnazarT. HailTu BEpOsTHOCTB TOrO, YTO TOYKA, HAyAauy OpolIeHHast B O0JIbILION KPYT,
HOMAJET TaKXXe U B KOJIbLI0, 00pa30BaHHOE OCTPOEHHBIMU OKpYyKkHOCTsAMU. [Ipennonaraercs,
YTO BEPOATHOCTD MONAJAAHUS TOUKH B KPYT IPONOPLMOHANIbHA TUIOIIAIU KPYTra U HE 3aBUCUT OT
€ro pacroyIoKeHUs:

a) 0.75

6) 0.075

B) 0.5
9. U3aenus U3roTaBiauBarOTCs HE3aBUCUMO JIpYT OT Apyra. B cpenHem onHo u3nenue u3 cra
OKa3bIBaeTCs OpakoBaHHBIM. HaiinTe BEpOATHOCTB TOTO, YTO U3 JBYX B3SATHIX HAYTaJl H3ACIIHMA
OKa)KyTCsl HEMCIIPaBHBIMU 00a:

a) 0.0001

6) 0.001

B) 0.01
10. Ha copeBHOBaHMY IO GUTYPHOMY KaTaHUIO (GUTYPUCT 332 TPOU3BOJILHYIO ITPOTPaAMMY
noNyuni ciueayromnie 6amisl: 5,9; 5,9; 5,7; 6,0; 5.8; 5,9; 5,8; 5,7; 5.8; 5,9. a) CoctaBbTe TabIMUILYy
pacnpenenenus gaHHbIX. 0) Haiinure o0bemM BIOOPKH, KPAaTHOCTh M YAaCTOTY Ka)KIOW BapHaHTBHI.
11. Ha sk3ameHe yyaruecs Kjiacca MoJyqymin cieayrome pe3yiabrarsl mo 100-6amibHoi
mkane: 36, 38, 45, 48, 48, 49, 52, 53, 55, 53, 48, 63, 67, 69, 67, 72, 72, 69, 53, 55, 69, 72, 70, 53,

67. a) [loctpoiiTe rpaduku pacnpeeneHus JaHHbIX U pacnpeienenus yactoT. 0) Haiiaure

pa3Max, MOy U CpeIHEe 3HaUEHUE TaHHOTO PsiJia YUCEll.

OTBeTHI HA MPAKTUICCKUE 3/ TaAHUS:
Howmep 1 2 3 4 5 6
OtBeTr a B o B a B 0 a a

~
(0]
O

BAPUAHT PK3AMEHALIMOHHOM ITMCbMEHHOM PABOTHI

N KJIIOYU K BAPUAHTY
Ne 3ananue Bbanabl
3al.
1 | PasHocte MHOXkecTB A U B — 310 1

a) MHOXXECTBO BCEX TEX JIEMEHTOB MHOKECTBa A, KOTOpPBIEC HE IIPUHAAJIEKAT
MHO>eCTBY B.

0) MHOXKECTBO, COCTOALIEE U3 TEX 3JIEMEHTOB, KOTOPbIE IIPUHAJIEKAT U MHOXKECTBY
A, 1 MHOXXecTBY B

B) MHO>KECTBO, COCTOSIIIEE U3 TE€X AIIEMEHTOB, KOTOPBIE MPHUHAIICIKAT U MHOKECTBY
A, 1 MHOXECTBY B

LHokymeHm ynpasnsemcs npogpaMmmHbiMu cpedcmeamu 1C Konnedx
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VYKaKuTe MHOXKECTBO YHCEN KPaTHBIX 6, KoTophie 00sbiie 30 u MeHbIne 50.

a) {36, 46,56} 6){30, 46,50} B){36, 42,48} r){48}

Crpernok nomagaet B 1ieb B cpefHeM B § ciaydasx u3 10. Halioure BeposTHOCTSD, 9TO,
c/IeJIaB TP BBICTpEIA, OH JBA Pa3a MOMaJIeT:
a) 0.314 0) 0.324 B) 0.384

OKpyTJIUTE YUCIIO O SAMHUIIBI U HaiJuTe a0COTIOTHYIO U OTHOCUTEIBHYIO
norpemxocty: 10,59

Hns 3agannsix MHOKecTB A, B u C HaiiTu:
a AUB
b) AUBNC
c) A\B
d B\A)YNC
(Z — MHOXXECTBO LIETBIX YUCEN).
A= {-2,0,4,6,33,99}, B={x:xez |x|<3}, C={3,6,9, 12,21, 30, 63}

BeposiTHOCTD Opaka Ipu KCIIONB30BAHUN COBPEMEHHBIX BBICOKOTOYHBIX TEXHOJIOTHUH
paBHa 0,0015. Ckos1bKO Ka4€CTBEHHBIX M3/CIUI BBIMTYCKACT MPESAPUITHE, €CITU YUCIIO
OpaKOBaHHBIX M3MIEIIHI 32 UCCIEAYEMBIN IEpHOa OBUTO paBHO 27

A={125},D={xYy,z}.
HexaproBo npousseaenue AxD paBHO

B Tabmuie npegcrasieH pocT neTeit HekoToporo kiacca. CpelHui pocT ATHX JeTel
paBeH (OTBeT 3anMIINTE B METPax).

damuana Poct

MakeeB 1M 26 cMm

HBanosa Im 19 cm

Henucon Im 23 cm

Ilerpos Im 20 cm

®Denoposa Im 16 cMm

Huxonaenxo 1M 27 c™m

BacuibeBa 1M 24 cMm

Macca uyemoBeka 70kr. Meimeunast cucrema coctaBisieT 40% ot maccel Tena. Ha
MBIIIIBI HWKHUX KOHeuHocTed mnpuxomutcs 50% or o0miero KojJu4ecTBa MBI,
CKOIIBKO 3TO KWJIOTPaMMOB?

10

1 2 -3
B) 2 3 1
-1 4 5

1 2 0 1
6
-3 4 ) -1 5

BrraucanTs onpenaenuTend. a)

LHokymeHm ynpasnsemcs npogpaMmmHbiMu cpedcmeamu 1C Konnedx
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Ne 3aganue banasl
3a/1.
11 | PemmTs cucTeMy TMHEHHBIX yYpaBHEHUH 10 npaBmiry Kpamepa, MaTpUIHBIM METOIOM; 4
X, +2X%, —3%; =0
7X1 +5%; — X3 =11
4x —6x +3x =1
1 2 3
12 1. Haiiti 3KCcTpeMalIbHBIE 2JIEMEHTHl BapHAITMOHHOTO PsAa U pa3-MaX BEIOOPKH. 4
2. CoCTaBUTh CTATUCTUYCCKHUE PSJIBI YACTOT M OTHOCHTEIBHBIX YaCTOT.
3. IpencraBuTh BEIOOPKY Ipa)UIECKH: MIOCTPOUTH MTOJUTOHBI YaCTOT U
OTHOCHUTEIBHBIX YacTOT.
4. TlocTpOUTBH IMIUPHUECKYIO (DYHKIIUIO paCIIPEICIICHUS.
5. BBIYMCIUTD YUCIIOBBIE XaPAKTEPUCTUKHU:
BBIOOPOYHOE CpeliHee Xg
BbIOOpOUHYIO qucnepcuto Dy
BBIOOPOYHOE CpeIHee KBAIPaTHYHOE OTKIOHEHHE Oy ,
MCIIPABJICHHYIO BEIOOPOYHYIO TUCIIEPCHIO S 2,
UCIPABJICHHOE BRIOOPOYHOE CPEHEE OTKIOHEHHE S |
mony Mo , Mmenmnany Me BapranimoHHOTO psifa
Ne ] 2 K 4 q i 1 g g 10
X 4 J 4 J e
BCEI'O FAJUJIOB: Makc
26
OTBeTHI K SK3aMEHAIHOHHOMY BAPUAHTY
No 1 2 3 4 5 6
OTBET a B B 041u3,8% |a){-20,4,6,33, 99;-1;1;2} 1333
0) 0
B) {4, 6, 33,99}
)0
No 7 8 9 10 11 12
OTBET 3 1,22 m 14 A)10, 0) 1, 6 -1 {1;2;3}
B)-44 2 2

4 CBepeHus o ¢oHae oueHOYHbIX CPeaAcTB U ero corracoBaHue

doHA OLEHOYHbIX CpeacTB Ansa atrectauyumn no aucumnnmnde Or.05 MaTtemaTtnyeckme

MEeTOAbl peLleHnst NpuknaaHbIx NpodeccrMoHanbHbIX 3a4ad npeacTaBnsieT co6oM KOMMNOHEHT

OCHOBHOW 06pa3oBaTernbHON NporpaMmMbl cpeaHero NpodgeccrMoHanbHoro o6pasosaHms Nno

cneumanbHocTn 35.02.09 BogHble Guopecypchbl 1 akBakynbTypa.

®oHA OLEHOYHbIX CPEACTB PacCMOTPEH M 0106peH Ha 3acedaHn MeTOANYECKON KOMUCCUN

«MaTtematnkm n pusnkmn»

MpoTtokon Ne 9 ot «21» mas 2025 .
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lMNpencenatens MeTogMYECKON KOMUCCUN
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/E.A.Pycakosa/
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