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IMacnopT poHIa OLIEHOYHBIX CPEACTB
Tabnuua 1 Tlacnopt dhoHga OLIEHOYHBIX CPEJICTB

Moyits dopmupyemsbie OLeHOYHbBIE
Y KOMIIETEHLIUU MaTepHaIbI Konuuectso
JIUCIUATUIAHBI
WIN UX YaCTU U CpeJCTBa
Bxonnoe
1. BBenenue & 15
TECTUPOBAHUE
44
(20

2. DJIeMEeHTHI IUHEHHOM
1 BEKTOPHOH anreOphI

3. AHanmuTnyeckas
reOMETpUs

4. D1eMEeHTBI
MATEMATUUYECKOTO
aHajIn3a

5. DnemMeHThl TeOpUH
BEPOSATHOCTEMN

6. DIIeMEHTEI
MAaTEMATUUECKOI
CTATUCTUKH

OIIK-1. CriocobeH pemaTh
THUIIOBBIC 3a1a4U
npo¢eCcCHOHATBHON
JEeSTeTbHOCTH HA OCHOBE
3HAHUM OCHOBHBIX 3aKOHOB
MaTEMaTHU4YCCKUuX U
€CTECTBEHHBIX HAYK C
IMPUMCHCHUCM
nH(pOpMaITMOHHO-
KOMMYHHKAIIMOHHBIX
TEXHOJIOTHI

KoHnTtponbHas pabota
Nel

BAapUAHTOB 110
2 3agaHus +
2 BapuaHra 1o
2 3agaHus1)

TectupoBanue

50

WJ13 Nel

102
(20
BApUAHTOB IO
5 3amanui + 2
3a/1aHMS)

TectupoBanue

50

KoHnTtponbHas pabota
No2

121
(20
BApUAHTOB T10
6 3aganui + 1
3a/IaHKE)

N3 Ne2

42
(20
BapHaHTOB 10
2 3amanus + 2
3a/TaHMS)

TectupoBanue

50

KoHnTtponbHas pabota
Ne3

80
(20
BApUAHTOB I10
4 3amaHus)

TectupoBanue

50

N3 Ne3

40
(20
BapUAHTOB 110
2 3a7aHus)

TectupoBanue

40




1. ONEHOYHBIE MATEPHAJIbI, HEOBXOJANMBbIE
JJI1 OHEHKHW 3HAHUU, YMEHUU U HABBIKOB JEATEJIBHOCTH

B MTPOLECCE OCBOEHUSA JNCHUIIJIMHBI

Tabauma 2 — @opmMupyemMbie KOMIETECHITH

OneHouHsble
Kon u HaumenoBanue Koza u HaumeHoBaHNE HHIUKATOPA JOCTHKEHUS
KOMIIETEHIINU KOMIIETEHIIMH (YaCTH KOMIIETEHIIMH) MaTepHaIpt
U Cpe/icTBa
PA3JEJI 1. BBenenue
OIIK-1. Cnocoben
peiaTh TUIOBBIE
3a7aun
npodeccuoHaNbHOMI
JIEATEIIbHOCTH Ha OIIK-1.6. /IleMOHCTpHpYET 3HAHUE OCHOBHBIX
OCHOBE 3HAaHUU MOHATUI U METOJIOB MATEMATHUYECKOTO anmnapara BxoHoe
OCHOBHBIX 3aKOHOB (dbyHIaMEeHTaIBHBIX HAYK (MATEMAaTHKH),
MaTEMaTHYECKUX U HEOOXOUMBIX JUIs peIlICHHs TUTIOBBIX 3a71ay B TeCTHpOBARHC
€CTECTBEHHBIX HAyK ¢ | 00JacTH arpOHOMUH
IPUMEHEHUEM
nH()OpPMAITMOHHO-
KOMMYHHKaIIMOHHBIX
TEXHOJIOTUH
PA3JIEJI 2. DyieMeHTHI JINHEIHOI 1 BEeKTOPHOIi aJiredpbl
OIIK-1. Cnocoben OIIK-1.6. /IleMoHCTpUpPYET 3HAHUE OCHOBHBIX
pelaTh TUIOBBIE MOHATUH U METOJI0OB MaTEMaTUYECKOTO arapara
3a/1a4u (yHIaMeHTaIbHBIX HayK (MAaTEMAaTHUKH),
npodeccHOHATBLHON HEOOXOUMBIX JJIsl PELLIEHUS TUTIOBBIX 33]a4 B
NeSITeIbHOCTH Ha 00J1aCTH arpOHOMUH.
OCHOBE 3HAaHUU OIIK-1.7. Mcnionb3yeT 3HaHWE OCHOBHBIX MOHATUMN KontposbHas
OCHOBHBIX 3aKOHOB 1 METO/I0B MaTeMaTHYECKOro anmapara pabota
MaTEeMaTHYECKUX U (yHIaMEHTAIBHBIX HAYK (MaTEMAaTUKH) JIJIS TectupoBanue
€CTECTBEHHBIX HAYK C | peleHMsI CTaHJIapTHBIX 3a/1a4 B 001aCcTH
IPUMEHEHHUEM arpoOHOMUM.
nHGOPMaIMOHHO-
KOMMYHHKAIIMOHHBIX
TEXHOJIOTHI
PA3JIEJI 3. AHasimTH4YecKasi reoMeTpus
OIIK-1. Cnocoben OIIK-1.6. JIleMoHCTpUpPYET 3HAHUE OCHOBHBIX
pelaTh TUIIOBbIE MOHATUI U METOZ0B MaTeMaTHYECKOTO anmnapara
3a7a4u (yHIaMEHTaNbHBIX HAyK (MaTeMaTUKH),
npogeccuOHAIbHON HEOOXOAMUMBIX JUIsl peIIeHHs TUIIOBBIX 3ajayu B
JESATEIbHOCTH Ha 00J1aCTH arpOHOMUH.
OCHOBE 3HAHMI OIIK-1.7. Mcnonb3yeT 3HaHUE OCHOBHBIX MOHSITUH W13
OCHOBHBIX 3aKOHOB 1 METOJI0B MaT€MaTUYECKOro armapara
TectupoBanue

MaTeMaTHYECKUX U
€CTECTBEHHBIX HAYK C
IPUMEHEHUEM
UH(POPMALIMOHHO-
KOMMYHHKaIIMOHHBIX
TEXHOJIOTUH

(dbyHIaMeHTaIbHBIX HAyK (MATEMaTHUKH) JJIS
pelIeHUs CTaHAAPTHBIX 3a/1a4 B 001aCTH
arpoOHOMUH.




PA3JIEJI 4. DjieMeHTbI MATEMATH4Y€CKOT0 AHAJIU3A

OIIK-1.
CriocobeH pemratb
THUIIOBBIC 3a/1a41
pohecCHOHATLHOM
JIeITEIbHOCTH Ha

OIIK-1.7. Mcnionb3yeT 3HaHWE OCHOBHBIX IOHATUN
Y METOJIOB MaTEMaTHYECKOTO amiapara
(yHIaMeHTaIbHBIX HayK (MAaTEeMaTUKH) IS
peleHus CTaHIAPTHBIX 3a/1a4 B 001aCcTH
arpoOHOMUH.

OCHOBE 3HAaHUU OIIK-1.8. MimeeT HaBBIKM 00paOOTKH pacueTHBIX KOHTPGOHBHM
OCHOBHBIX 3aKOHOB 9KCHEPUMEHTAIbHBIX JAHHBIX BEPOSITHOCTHO- pIE:I I([);a
MaTeMaTHYECKUX U CTaTUCTHYECKUMH METOJaAMH.
TectupoBanue
€CTECTBEHHBIX HayK C
NpUMEHEHUEM
nH()OpMAITMOHHO-
KOMMYHHKAIIHOHHBIX
TEXHOJIOTUH
PA3JAEJI S. D1eMeHThI TEOPUH BEPOSTHOCTEl
OIIK-1. Cnocoben OIIK-1.6. /IleMoHCTpUpPYET 3HAHUE OCHOBHBIX
pemaTh TUTIOBEIE MOHATUH U METOJI0OB MaTEMaTUYECKOTO arapara
3a/1a4u (yHIaMeHTaTbHBIX HayK (MAaTEeMAaTHUKH),
npodeccuOHaTHLHON HEOOXOUMBIX JUIsl pEIICHHs TUTIOBBIX 3a7ad B
NeSITeIbHOCTH Ha 00J1aCTH arpOHOMUH.
OCHOBE 3HAaHUU OIIK-1.7. Mcionb3yeT 3HaHWE OCHOBHBIX MOHATUMN Kontposbnas
OCHOBHBIX 3aKOHOB U METOJI0B MaTeMaTHYECKOro anmapara pabota
MaTeMaTHIECKUX U (yHIaMEHTAIbHBIX HAYK (MaTEMAaTUKH) JIJIs TectupoBanue
€CTECTBEHHBIX HAYK C | pelleHMs CTaHJIapTHBIX 3a/1a4 B 001aCcTH
IpUMEHEHHUEM arpoOHOMUM.
uHGOPMaIMOHHO-
KOMMYHHUKAIIHOHHBIX
TEXHOJIOTUI
PA3JIEJI 6. DjieMeHTbl MATEMATHYECKOI CTATUCTUKH
OIIK-1. Cniocoben OIIK-1.7. Mcionb3yeT 3HaHNE OCHOBHBIX IOHATUI
pelaTh TUIIOBbIE U METOJI0B MaTEMaTHUYECKOIO ammnapara
3aJ1a4n (hyHIaMEHTATbHBIX HAyK (MAaTEeMAaTUKH) JJIS
npodeccCuoHaIbHON pelieHus: CTaHJaPTHBIX 3374 B 00J1aCTH
NesITeIbHOCTH Ha arpoOHOMUH.
OCHOBE 3HAaHUU OIIK-1.8. ImeeT HaBBIKKM 00paOOTKH PaCUETHBIX I3
OCHOBHBIX 3aKOHOB HKCHEPUMEHTAIBHBIX JAHHBIX BEPOITHOCTHO-
TectupoBanue

MaTeMaTUYECKUX U
€CTECTBEHHBIX HaYK C
IpUMEHEHUEM
nHGOPMaIMOHHO-
KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

CTaTUCTHYCCKHMU METOJaMMU.




OueHouyHbIe MaTepHAJIbI U CPEACTBA I IPOBEPKHU
copMHUPOBAHHOCTH KOMIIETEH U

PA3JIEJI 1. BBenenue
Bxoonoe mecmuposanue

IlpeqmecTByiomas aucuumianaa — «Marematnka» (Ha 0ase 0o0IIero CpeIHero
00pa3oBaHus)

1. Beeoume c knasuamypur Baw éapuanm omeema.

Tenuioxox paccuuran Ha 750 maccakupos u 25 yieHoB koMaHAbl. Kaxnan
cracare/bHas HLIIONKa MOkeT BMecTUTh 70 yenoBek. Kakoe HauMeHb1ICe
YHCJI0 ULJIIONOK J0JI5KHO ObITh HA TEIJIOX0/e, YTOObI B Ci1y4ae
HE00XO0AMMOCTH B HUX MOKHO OBL10 Pa3MeCTHTh BCEX MACCAKMPOB U BCeX
YJICHOB KOMaH/bI?

12

2. Bgedume c knasuamypul Baw eapuanm omeema.

Ha pucyHke ;KUPHBIMH TOYKAMH IIOKA3aHO CYTOYHOE KOJIMYECTBO 0CA/KOB,
Bbinagasmux B Kazanu ¢ 3 nmo 15 ¢pespaius 1909 roaa. Ilo ropuszonraau
YKa3bIBAIOTCH YUCJIA MECALA, 110 BEPTHKAJIN — KOJHYECTBO 0CAIKOB,
BBINIABIIMX B COOTBETCTBYIOLIUI 1eHb, B MULIMMeTpax. I HArJIAAHOCTH
’KMPHbIE TOYKH HA PUCYHKE COeAUHEHBI JTUHMel. OnpenejuTe 0 pUCYHKY,
KAKOI'0 YMCJIa BIIePBbIe BbINAJIO0 S MIIJIMMETPOB 0CaJKOB.

11

3. Beeoume c knasuamypul Baw eapuanm omeema.

IIpu cTpouTe/ILCTBE CENBCKOT0 J0Ma MOKHO MCIOJb30BATH OJIMH U3 IBYX
TUNOB QyHIAMEHTAa: KAMEHHbIH WJIH 0eTOHHBbIN. [[JIs KaMeHHOro
pyHagamMmenTa He00X0AMMO 9 TOHH NPUPOTHOTO KAMHA U 13 MelIKOB LIEMEHTA.
st 6eToHHOrO0 pyHaameHTa He00X0AUMO 7 TOHH meOHA U S0 MemKoB
nemeHTa. Tonna kamus crout 1450 pyo.eit, medens crout 700 pyo.ieii 3a



TOHHY, a2 MelIOK HeMeHTa cTouT 220 pyo.Jiei. CkoabKko py0.Jieil OyaeT cTOUTh
MaTepuaJ Ajs GyHaaMeHTa, ecJi BbIOpaTh HauboJ1ee JeneBbliii BADHAHT?
15900

4. Beeoume c knasuamypol Baw sapuanm omeema.

Haiigure nuiomaab TpeyrojbHUKA, H300pPaKEHHOI0 HA KJIEeTYAaTOM Oymare ¢
pa3Mepom KJeTKH 1 cm x1 cm (cm. puc.). OTBeT gaiiTe B KBAAPATHBIX
CaHTHMeTpax.

H

21

5. Bseoume c knasuamypwi Baw eapuanm omeema.

Ha cemunap npuexanu 4 yyenoix u3 lIBenun, 4 us Poccun u 2 uz Uraaun.
IHopsinok nokaaa0B onpenessiercs ;kepedbEéBkoii. Haliaure BepoATHOCTH
TOI'0, YTO YeTBEPTHIM OKaKeTcsl A0KJIaL yueHoro us LHIseunu.

0,4

6. Beeoume c knasuamypwul Baw sapuanm omeema.

. 5 5
Hajiiaure KOpeHb ypaBHEHUS gx =-5 e

-9

7. Beeoume c knasuamypor Baw sapuanm omeema.

HajinuTe niomaabs pomM0a, ecjiv ero AMaroHaj u paBubl 14 u 6.
D C

—

B

42

8. Beeoume c knasuamypwvl Baw éapuanm omeema.
Ha pucyHnke n3o00paxén rpadpuk pyakuuu y = f (x) U KacaTejJbHas K HeMY B

TouKe ¢ abcuuccoii xo. Haiinnre 3Hauenne npounssoaHoii /' x) B Touke xo.



[=]
i S
=2y

0,25

9. Beeoume c knasuamypol Baw sapuanm omeema.
Paauyc ocHOBaHuS LWJIMHAPA PaBeH 2, BbicoTa paBHa 3. Haiiiure miiomaab
0OKOBOM NMOBEPXHOCTH HUJIMH/PA, IeJICHHYIO HA 7T .

12

10. Bseoume c knasuamypwol Baw eapuanm omeema.
9 3

Haiigure 3Ha4YeHne BbIPpAKEeHUS (2a) a’-a’.

8

11. Beeoume c knasuamypol Baw eapuanm omeema.
JJia nmoaep;kaHus HaBeca IVIAHUPYETCS UCMOJb30BATh UWIHHAPUYECKYIO
Koy10HHY. /laBiienue P (B Ilackaiisix), oka3piBaeMoOe HAaBeCOM U KOJIOHHOW HA

4
o1opy, onpeaejasicTcs 1mo q)OpMyJ]e P= nl/l)gz ,
T

rae m=2400 kr — o0uIas

Macca HaBeca M KOJIOHHBI, D — nuaMeTp KoJIOHHBI (B MeTpax). Cuuras
ycKopeHue cBo0oaHOro nagenus g =10 m/c’, a 7 =3, onpeaeanTe

HAMMEHbIIUI BO3MOKHBIH TMaMeTP KOJOHHBI, €CJIN IaBJIeHUE, OKa3biBaeMoe
HA OMOPY, He 10/KHO ObITH 0oabmie 800 000 I1a. OTBeT BhIpa3uTe B MeTpPax.
0,2

12. Beeoume c knaguamypol Baw eapuanm omeema.

OcHOBaHMEeM MNpPSAMOM TPEYroJbHONH NPHU3MBI CJIYKHT MNPAMOYIOJbHBIN
TPeyroiabHUK ¢ Kareramu 2 u 3. O0bem mpusmsbl paBen 18. Haiinurte ee
0oKoBOeE pedpo.
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1
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13. Beeoume c knasuamypol Baw eapuanm omeema.

Ot npucranu A K NpUcTaHu B oTHIPaBUJICH € IOCTOSIHHON CKOPOCTBLIO
NePBbIH TEIJIOX0/, a Yepe3 2 yaca mocJie 3Toro cjaeoM 3a HUIM €O CKOPOCTBIO,
HA 2 KM/4 00JiblICH, OTIIPABUIICH BTOPOi. PaccTosiHMEe MeKAYy NPUCTAHAMM
paBHO 323 kM. Haiiiure cKOpOCTH MEPBOro TEIJIOX0/Aa, €CJIU B IYHKT B 00a
TEIJ10X04a NpUObLIM 0AHOBpeMeHHO. OTBeT AaiiTe B KM/4.

17

14. Beeoume c knasuamypwl Baw eapuanm omeema.
Hajiaure TOUKYy MUHUMYMA PYHKUIMH ) = (x + 54)6)‘754 .
=55

15. Beeoume c knasuamypwl Baw sapuanm omeema.
Haiixnte KoopaMHATHI BeKTOpa a +b, ecin a(2;4), b(—3;7). B orBer

3aNuIINTe CyMMY KOOPAUHAT BeKTOpa a +b.
10

baHK BOMPOCOB BXOJHOTO TECTHPOBAHUS I10 TPEAIICCTBYIONICH IUCIUILINHE
«MaremaTuka (Ha 0aze 00I111eT0 CPEIHETO o0pa3oBaHus):
https://eios.kgsxa.ru/course/view.php?1d=4131




PA3JAEJI 2. DneMeHTHI JIMHEHHOW U BEKTOPHO aJredpbl
Konmponvnaa paooma Nel «dnemenmot TUHENHON U 6EKMOPHOIUL A12eOpbL)

Tunosvie 3a0anusi
basoeviit yposenw
3aoanue 1. PemuTh cuCTEMY JINHEMHBIX YPaBHEHUIN

X, +2x, +4x, =16,

5x, +x, +2x, =8,

3x, —x,+x, =10
l)mo mnpaBuny Kpamepa, npum 5ToM A  BBUHCIHTH [0 IPABHIY
TPEYTOJIBbHUKOB, A, BBIUUCINTH, pA3JIOKHUB IO TEPBOH CTpOKe, A,
BBIYUCIIUTD, PA3JIOXKUB 110 BTOPOMY CTOJIOIY, A; BBIYUCIIHTS, IIOJYYUB HYJIN

B KaKOM-JIMOO CTOJIOIE U Pa3JI0kKHUB T10 HEMY,
2) metosoMm ["aycca.

3aoanue 2. Jlanbl KOOPAMHATHI BEPIIUH MHPAMUJIBI A(3; —1; 2),
B(4;-1;-1), C(2;0;2), D(1;2;4).

Hawru:

1) koopauHatel BekTOpoB a=AB, b= AC, c¢=AD, samucath wuXx
pa3IoKEHUE 1Mo Oa3HCy f, }, %;

2) kocunyc yria BAC;
3) uiomans rpanu ABC;
4) oovem mupamuasl ABCD .

Tlosviuennwii yposeHs
3aoanue 3.
1 sapuanm:

Haiitn paBHOAelcTByIoUyI0 ABYX cwil F, u F,, MOAYJIN KOTOPBIX paBHBI

‘Fl‘ =5u ‘Fz‘ =7, yron mexxay Humu paBeH 60°. Omnpenenure Takxke yribl & U

P, obpasyembie paBHOCHCTBYOMIEH ¢ cunamu F, u F .

2 sapuanm:

JlaHa cuia F=(3, 4,—2) U TOYKA €€ MPUIOKCHUS A(Z,—l, 3). Haiitu
MOMEHT CHJIBI OTHOCHTEJIPHO Hadayja KOOPAWHAT W YTJIbl, COCTABISIEMBIE UM C
KOOPJIMHATHBIMHU OCSIMH.

3aoanue 4.
1 sapuanm:
[IpuBenuTe mpUMEpHl NPUMEHEHHUS METOJOB JIMHEHHOW anreOpbl s

penieHus npodeccuoHaNbHBIX 3a7a4.

10



2 sapuanm:
[IpuBenuTe mnpuMepsl MPUMEHEHUS METOJOB BEKTOPHOW anreOpnl s
penieHus npodeccuoHaNbHBIX 3a7a4.

Bapuantsr 1-20 cmotpu:

MaremMaTuKa W MATeMATHYeCKAsl CTATHCTHMKA : Y4YeOHO-METOAMYECKOE
nocodue MO OpraHu3aluyd KOHTAKTHOW M CaMOCTOSITENIbHOW paboThl / COCT.
JL.b. Peibuna. — KapagaeBo : Koctpomckas 'CXA, 2023. — C. 5-8.

Kpumepuu oyenxu:

KonudectBo 6anioB, BHICTaBISIEMBbIX 32 BBIMOJIHEHUE 3a/aHUd, 3aBUCHUT OT
IIPAaBWIBHOCTH OTBE€TA M IIOJHOTHI PELICHMs, IIOKa3bIBAKOIIUX YpPOBEHb
dbopMupOBaHUs YMEHUS PEIICHUS 3a/1au 10 JUHEWHOU ¥ BEKTOPHOU ajiredpe B TOM
YHUCJIE C MMPAKTUYECKUM COJIEPKAHUEM.

3a peuieHre, B KOTOPOM OOOCHOBAHHO TMOJY4Y€H MPAaBWIbHBIA OTBET,
BBICTABJISIETCS. MaKCUMalibHOE  KojaudecTBO  OamwmoB. CHuKeHHE  OaioB
MIPOU3BOAUTCS MPU HEJOCTATOYHOM OOOCHOBAHUH, HE3aKOHUEHHOCTH PEIICHUS,
HE3HAYUTEIbHBIX BEIYUCIUTEIBHBIX OMIMOKAaX MPU BEPHOM XOJI€ PACCYKICHUIA.

bannel 3a 3amaHrie He HAYUCISIIOTCS TPH OTCYTCTBUU PEUICHUS U TPYyObIX
omuOkax. [IpaBuIbHBIA OTBET MPU OTCYTCTBUU TEKCTa pelIeHUs olleHuBaeTcs B 0
OaJIIOB.

TecToBbIE BOMPOCHI IO TEME, UCIOJIb3YEMBIE JIJIsl POMEKYTOUHOTO KOHTPOJIS
3HaHUW 1O IUCHUIUIMHE, TPEACTaBICHBI B COOTBETCTBYIOLIEM paszfaene ¢oHma

OLCHOYHBIX CPCACTB.

Tabauua 3 — Kpurepuu ouieHKH chOpMHUPOBAHHOCTH KOMIIETEHIIUN

Kox u Kputepuu onenuBanus chopMrUpoOBaHHOCTH KOMIIETEHIIUN
HaVMEHOBAHHE (4acTu KOMIIETEHLIUN)
HUHINKATOpa Ha 0a30BOM YpOBHE Ha TTOBBIIICHHOM YPOBHE
JOCTHIKCHMUS COOTBETCTBYET COOTBETCTBYET COOTBETCTBYET
KOMITETEHIIUN OIICHKE OLICHKE «XOPOILLIO» OIIEHKE «OTIIMIHO
(qactu «yIOBIIETBOPUTEIIHLHO 65-85% ot 86-100% ot
KOMIICTCHITHH ) » MaKCHMAaJILHOT'O MaKCHMAaJIbHOTO
50-64% ot Oanna Oaia
MaKCHMAaJILHOTO
Oaiia
OIIK-1.6. 3HaeT OCHOBHBIE 3HaeT OCHOBHEBIE 3HaeT OCHOBHEBIE
JemoHCTpHpYyeT MOHATHS U METOBI MOHSTHS U METObI TTOHATHS U METOBI

3HAHHE OCHOBHBIX
MOHATHI U METOIOB
MaTeMaTHYECKOTO
ammapara
(byHIaMEeHTaIbHBIX
HayK (MaTeMaTHKH),
HEOOXOUMBIX JUISI
PEIICHHS TUTTOBBIX
3a7a4 B 00J1aCTH

JIMHEVHOUN 1
BEKTOPHOU anre0psl,
HO JIOITYCKaeT
HETOYHOCTH B
JIOKa3aTelIbCcTBaxX
TEOPETUUECKHUX
YTBEPXKICHUN U
BBIBOZIaX (popmy,
YMEET peliaTh

JIMHEHHOUN U
BEKTOPHOH anreOpsl,
yMeeT OKa3bIBaTh
TEOPETUUECKHE
YTBEPKICHUH U
BBIBOJIUTH (hOPMYIIBI,
yMEeT pelath
OCHOBHBIE THUITBI
3a/1a4 U BBITIOJTHSIET

JIMHEWUHOWN 1
BEKTOPHOM
anreOpsl, ymeer
JOKa3bIBaTh
TEOPETUUECKHE
YTBEPKACHUU U
BBIBOJIUTH
bopMyIbl, yMeeT
peuiaTh OCHOBHbIE
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arpOHOMHUH.

OCHOBHBIE THIIBI
3a7a4 ¥ BBITTOJTHSICT
He MeHee 65-75%
00s13aTeNBHBIX
3aJlaHU
MIPOBEPOYHBIX PAOOT,
HMEET
MIPEICTABICHHUE O
BO3MOXKHOCTSIX
HCIIOJIb30BaHMS
MaTeMaTHYECKOTO
arnrapara JUHEHHOMN
U BEKTOPHOH
anreopsl IS
pelieHus
MPUKJIAIHBIX 3a]1a4,
HO UCIIBITHIBAET
3aTpyAHCHUS TIPH
pEIICHUN TaKOTO
THIIA 33/1a4.

He MeHee 76-85%
00s13aTeNbHBIX
3aJlaHu i’
MIPOBEPOYHBIX PabOT,
yMEEeT UCIOJIb30BaTh
MaTeMaTHYECKUI
anmnapar JIMHEWHOU U
BEKTOPHOU anreOpsl
TUTSL PETICHUS
MPUKIIAIHBIX 3a7a4,
HO HCIIBITHIBAET
3aTpyIHEHUS MpU
COAEP)KATENBHON
UHTEpIIpETALNH
MOJTy9E€HHBIX
pe3yNbTaToB.

THIIBI 33]1a4 U
BBITIOJTHSICT HE
menee 86-100%
00s13aTeTBHBIX
3aJlaHu i’
MIPOBEPOYHBIX
pabot, ymeeT
pemaTh
HECTaH/IaPTHHIE
3aJa4u, o0j1agaeT
HaBBIKAMHU
HCITOJIH30BaHUS
MaTEMaTHYeCKOTO
arnmapara JMHEHHON
U BEKTOPHOHN
anreOpsI I
perieHus
WHXEHEPHBIX 3a]1a4
1 OTHCaHUs
(bU3UIECKUX
MIPOLIECCOB U
BJIJICET HABBIKAMH
CoAEpKATENBHON
WHTEPIPETALNH
MOJTyYE€HHBIX
pe3yabTaToOB
(cocraBiieHHe U
penieHne CucTeM
JIMHEMHBIX
ypaBHEHUH MIpU
perieHnn
MPaKTUYECKHUX
3a/ad,
WCITOJIb30BaHNE
METOJIOB BEKTOPHOM
anreOpsl I
perieHus
TEOMETPHUECKHUX
3a/1a4 Ha
HaXO0XXJIEHUE yTJIOB,
TUIOIIAICH,
00BEMOB).
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PA3JEJI 3. AHaquTHYECKAsA reoMeTpust

Hnoueuoyanvnoe oomawnee 3aoanue Nel «Ananumuueckas zeomempusn

Tunoevie 3a0anus

bazoesviii yposenw

3aoanue 1. ]Jlanel xoopawHATHl BepmiuH TpeyronbHuka ABC': A(— 2; 4),
B(6;—-2), C(8;7).

Haiiru:

1) nmuny cropoHbl AB;

2) ypaBHenus cTopoH AB u AC u ux yriaoBbie KOXPPUIHESHTHL;

3) BHyTpeHHU# yron 4;

4) ypaBHeHue BeicoTel CD W ee nuHYy;

5) nunry mMeauanbl AE ;

6) ypaBHEHHUE OKPYKHOCTH, TSI KOTOpor CD CIy)KUT THaMETPOM;

7) TOUKY TepeceueHus MeNaH;

8) ypaBHEHHUE MPSMOU, MPOXOAIIEH Yepe3 TOUKY A MapaieJIbHO BBICOTE
CD.

2 2
3aoanue 2. Jlano ypasuenue aumunca 4x” +9y° =36. Iloctpouts 3ruwric.
Haiit mosyocu, KOOpAMHATHI BEPIIHH, (POKYCOB, SKCIICHTPUCHTET.

3adanue 3. Jlano ypaBuenne rumepbomsl 2x° — y° =24. TlocTpouTh

runepOony. HaiiTu momyocu, KoOpAHHATBHI BEpIIHMH, (POKYCOB, SKCIEHTPHUCHUTET,
YPaBHEHHS aCUMIITOT.

2
3aoanue 4. Jlano ypasuenue mapadonbl )y” =4x. Iloctpouts mapabGony u
HAWTH KOOpAWHATHI POKyca U ypaBHEHUE TUPESKTPUCHI TapaOoITbL.

3adanue 5. Jamsr xoopmuuatel Touek  A(4;1;-5), B(-2;3;-4),
C(-2:1;3), D(0;-1;2).

Tpebyercs:

1) manucarp ypaBaHeHue iockoctu ABC ;

2) HarmucaTh YpPaBHEHHWE TUIOCKOCTH, TMPOXOMSIIeH depe3 Touky D
napasuiensHo miockoctu ABC

3) HamMcaTh KAHOHMYECKHUE U TIapaMeTpUUeCcKue ypaBHEeHUS psiMort AB ;

4) HanMcaTh KAHOHUYECKUE YPaBHEHUS TIPSIMOH, TPOXOAsIieit uepes Touky D
NePHeHANKYIIPHO TuIockoctd ABC

5) Haiitu paccrossaue ot Touku D 1o mnockoctu ABC'.
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Tosviwennwiii yposens

3aoanue 6.

JlokazaTh ONTHMYECKOE CBOMCTBO Napaloybl: Jyd CBETa, HCXOIAIIUN U3
doxyca mapabobl, OTPA3UBIINCH OT HEE, WJAET MO MPSIMOMU, MapauIeTbHON OCHU
3TOM MapadoJIbL.

3aoanue Ne7.
[IpuBeauTe npuMepsl MPUMEHEHUS METO/I0B AHATUTUYECKON TEOMETPUU IS
penieHus npodeccuoHaIbHBIX 3a7a4.

Bapuantsl 1-20 cMoTpu:

MaremMaTuka W MaTeMATHYeCKAasl CTATHCTMKA : Y4YeOHO-METOAMYECKOe
noco0ue MO OpraHu3alid KOHTAKTHOW W CaMOCTOSITENIbHOW pPaboOThl / COCT.
JI.b. Pribuna. — KapaBaeBo : Koctpomckas [CXA, 2023. — C. 13-17.

Kpumepuu oyenxu:

KonnuecTBo 0aiioB, BHICTABISEMBIX 3a BBIIIOJHEHHE 3aJaHUM, 3aBHCHT OT
NPaBWIBHOCTH OTBETA W TOJHOTHI PEIICHHUS, TIOKA3hIBAOIINX YPOBEHB
dbopMUpOBaHUS YMEHHS pCEIICHHS 3ajad I10 aHAJUTHYECKOWM TIeoMeTpuu Ha
IJIOCKOCTH U B IIPOCTPAHCTBE B TOM YHCJIC C TPAKTUUYECKUM COJICPIKAHHEM.

3a pemieHre, B KOTOPOM OOOCHOBAaHHO TIOJY4Y€H TIPABWIBHBIA OTBET,
BBICTABIISIETCA  MaKCHUMalIbHOE  KoJaudecTBO OamwioB. CHmbkeHue  0OailioB
MIPOU3BOJMUTCS TMPU HETOCTATOYHOM OOOCHOBAHWH, HE3aKOHUEHHOCTH PEIICHUS,
HE3HAYNTEIBHBIX BEIYUCIUTEIHLHBIX OMMOKaX MPU BEPHOM XOJI€ PACCYKICHUIA.

bannel 3a 3amanvie He HAYUCISIFOTCS TPH OTCYTCTBUU PEIICHUS U TPYOBIX
ommOKkax. [IpaBUIBHBINA OTBET MPU OTCYTCTBUHU TEKCTa pEIIeHUsS olleHuBacTcs B 0
0aJIIoB.

CamocTosiTe/IbHOE M3yYeHUE YU4eOHOr0 MaTepuasia

Koncnexkm Nel «llonapnasa cucmema Koopounam)

3aganme:

MaremaTuka M MaTeMaTH4YecKasi CTATHCTHKA : Y4eOHO-METOAMYECKOe
nocobue MO OpraHu3alryd KOHTAaKTHOW U CaMOCTOSITENbHOM paboThl / COCT.
JI.b. PeiOuna. — KapasaeBo : Koctpomckas 'CXA, 2023. — C. 28-29.

Kpumepuu oyenxu:
MakcuMalibHOE KOJIUYECTBO OaJUIOB: 3 Oaia.

TectoBbIC BOIIPOCHI IO TCMEC, UCITOJIb3YCMbIC IJIAA IIPOMCIKYTOYHOT'O KOHTPOJLA

3HAHUU II0 AUCHUIUIMHE, MPCACTABJIICHBI B COOTBCTCTBYIOIICM pPA3JCIIC (1)OHI[8,
OIICHOYHBIX CPCACTB.
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Tabnuna 4 — Kpurepuu onieHKu chOpMHUPOBAHHOCTH KOMIIETEHITUN

Kon u Kpurepun ornieanBanmsi chopMHUPOBAHHOCTH KOMIICTCHIIUN
HaVMEHOBAaHUE (4acTu KOMIIETEHIIUN)
WHIUKATOPA Ha 0a30BOM YpOBHE Ha IOBBIILIEHHOM YPOBHE
MOCTHKCHUA COOTBETCTBYET COOTBETCTBYET COOTBETCTBYET
KOMIICTCHIIMH OIICHKE OIICHKE «XOPOIIO)» OILICHKE «OTJIMYHO)
(gactu «yZIOBJIETBOPUTEIBHO 65-85% ot 86-100% ot
KOMIIETCHITHH) » MaKCHUMAaJILHOTO MaKCUMAaJIbHOTO
50-64% ot Oaya Oama
MaKCHUMAaJILHOTO
Oaya
OIIK-1.6. 3HaeT OCHOBHBIE 3HaeT OCHOBHBIC 3HaeT OCHOBHBIE
JemoHCcTpUpYyeT IMOHATHUS U METOJIBI TOHATHS I METOIBI IIOHATHUS U METO/IBI

3HAHHE OCHOBHBIX
TIOHSTHI U METO/IOB
MaTEeMaTHIeCKOTO
amrmapara
byHIaMEHTATBHBIX
HayK (MaTeMaTuKH),
HEOOXOAUMBIX IS
pEIICHHSI TUTIOBBIX
3aa4 B 00JIaCTH
arpoOHOMUH.

AHAJIMTUYCCKON
re€OMETpUH, HO
JIOITyCKAeT
HETOYHOCTH B
JIOKa3aTelIbCTBAX
TEOPETHYECKUX
YTBEPKICHUN U
BbIBOZIaX popmyi,
yMeEeT peliaTh
OCHOBHBIE THITBI
3aJ1a4 U BBIITIOIHSICT
He MeHee 65-75%
00513aTEIIbHEBIX
3alaHUN
IIPOBEPOYHBIX padoT,
AMEET
MIPEICTABJICHHUE O
BO3MOKHOCTSIX
HCIIOIL30BaHUS
MaTeMaTHYECKOTO
ammapara
aHAJTUTHYECKOM
T€OMETPUU ISt
peuieHus
MPUKJIAHBIX 33134,
HO MCIBITBIBACT
3aTpyAHCHUS TIPH
pELIEHUH TaKOTO
THIIA 3a]1a4.

aHAJTUTHYICCKOM
T€OMETPUHU, YMEET
JIOKa3bIBATh
TEOPETHUECKUE
YTBEPKJICHUH U
BBIBOJIUTH (POPMYIIBI,
yMeeT peliaTh
OCHOBHBIC THUIIBI
3aJ1a4 ¥ BEHIITOJIHSCT
He MeHee 76-85%
00s13aTEIIbHBIX
3aJIaHUNA
MIPOBEPOYHBIX padoT,
YMEET UCIO0JIb30BaTh
MaTeMaTHYeCKHH
amnmnapar
aHAJTUTHYICCKOM
TEOMETPUH TSI
penieHus
MPUKJIAHBIX 3a/1a4,
HO UCHBITBHIBAET
3aTpyAHEHUs IPU
coaepKaTeIbHON
WHTEpIpeTauu
TOJTYYEHHBIX
pe3yabTaTOB.

AHAJIUTHYECKON
T€OMETPUH, YMEET
JIOKa3bIBaTh
TEOPETHUUECKHE
YTBEPKICHUH U
BBIBOJUTH
bopmymbl, ymeeT
pemaTb OCHOBHBIE
THIIBI 337124 1
BBITIOJIHSIET HE
menee 86-100%
00s13aTeNbHBIX
3a1aHUI
MIPOBEPOYHBIX
pabort, ymeet
pemarb
HECTaHJapTHbHIC
3amaym, obnagaer
HaBBIKAMU
HCIIOJIb30BAHUSA
MaTeMaTU4eCKOro
amnmapara
AHATUTHYECKON
TEOMETPUH IS
peteHus
MHXEHEPHBIX 3a]1a4
Y OTIHCaHUs
buznueckux
IPOLIECCOB U
BJIaJICET HABbIKAMHU
coaepKaTeIbHON
MHTEPIpPETALNN
MOJTYYECHHBIX
pe3yabTaTOB
(cocraBiieHue
YPaBHEHUH JIMHUU U
IIOBEPXHOCTEH,
YCTaHOBJICHUE
B3aUMHOT'O
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pacmosoxeHus
00BEKTOB Ha
[UIOCKOCTU U B

MIPOCTPAHCTBE).

PA3JIEJI 4. Dj1eMeHTbl MATEeMATHYECKOI0 aHAJIN3Aa

Koumponvnas paooma Ne2
«/lucppepenyuposanue u unmezpuposanue ynkuyuiiy

Tunoswie 3a0anus

ba3zosviii yposens
3aoanue 1. Halitu npou3BOAHBIC 3aJaHHBIX (QyHKITHI

3
1) y= x4—%+3\/x2 -6 ;
X

X
COoS —

2) y= 24;
X

3) y =™ arcsin/x;

3adanue 2. HaliTu HeONpeIeTICHHBIE NHTETPAJIbL:
4 1 6

D [| 5 —=Vx" +—= |dx;
x- 2 Vx

2) jex5x4dx;

3) [(4x +1)sin3xdyx;

Tosvluennwiii yposens
3aoanue 3.
Teno, BBIMNYIIEHHOE BEPTUKAIHLHO  BBEpPX, JBIXKETCS IO

Bapuanter 1-20 cmotpu:

3aKOHY

2
s(t)=4+8t—5¢*, rme BbicoTa S(t) U3MEpSETCs B METpax, a Bpemsa ! — B
cekyHzaax. HaiiTu: a) ckopocTh Tena B HayaJbHBIE MOMEHT BpEMEHH; 6) CKOPOCTh
TeJa B MOMEHT CONPHMKOCHOBEHHUs C 3eMIIEH; B) HaHMOOJNBIIYIO BBICOTY IOIbEMA
Tena.

MaremaTtuka M MaTeMaTH4ecKasi CTATHCTHMKA y‘{e6HO-M€TOI[I/I‘-IeCKOG

nocobue MO OpraHu3alryd KOHTAKTHOW U CaMOCTOSTENbHOM paboThl / COCT.
JI.b. PriOuna. — KapaBaeBo : Koctpomckas 'CXA, 2023. — C. 29-32.
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Kpumepuu oyenxu:

KomnuecTBo 6amioB, BBHICTaBISIEMBIX 3a BBIMIOJHEHUE 3aJaHUM, 3aBUCUT OT
IPaBWIBHOCTH OTBETA M IIOJHOTHl PEIIEHWs, IOKAa3bIBAIOIIMX YPOBEHb
(dopmupoBanus ymenus 1udpepeHupoBaHus 1 HUHTETPUPOBaHUs PYHKIMHM OAHON
IIEPEMEHHOM.

3a pemieHre, B KOTOPOM OOOCHOBAHHO TIOJY4Y€H TPABWIbHBIA OTBET,
BBICTABIIIETCS. MaKCHUMallbHOE€  KojumdecTBO  OamnoB. CHuxeHue  0OayuioB
IPOU3BOAMUTCS MPU HEJOCTATOYHOM OOOCHOBAHUM, HE3aKOHUYEHHOCTH PEIIEHUS,
HE3HAYNTEIbHBIX BBIYMCIUTEIBHBIX OMIKOKaX MPU BEPHOM XOJI€ PACCyKICHU.

bannbl 3a 3ajaHue He HAYHUCIAIOTCA TPHU OTCYTCTBHUHM PEIICHUS U TPYyOBIX
omnOkax. [IpaBuibHBIA OTBET MPU OTCYTCTBUU TEKCTA pelIeHUs oleHuBaeTcs B 0
0asuIoB.

Hnoueuoyanvnoe oomawnee 3aoanue No2
«Ilpumenenue oughpepenyuanvnozo u unmezpanbHO20 UCHUCTECHUA)

Tunoevie 3a0anus

ba3zosviu yposens

x> —6x+13
3aoanue 1. ViccnenoBath NaHHYIO (QYHKIUIO V= MeTogaMu

x—3

Iu(depeHINaTbHOTO HCYUCIIEHUS U IIOCTPOUTH €€ rpaduk.

HccnenoBanue M MOCTpPOEHHME TIpaduka pPEKOMEHAYETCs NIPOBOAMTH 110
CIICIYIOLLIEH CXEME:

1) naiitu o6macTh onpeencHus: GyHKINH,

2) uccnenaoBaTh PyHKIIMIO HA YETHOCTh, HEUETHOCTH;

3) uccnenoBaTh (PYHKIMIO Ha HENPEPBIBHOCTb, HANTH TOYKU Pa3pbIBa, €CIU
OHM CYLIECTBYIOT, ONPEIAEIUTh UX POJI;

4) HalTH TOYKM OHKCTpEMyMa M DIKCTPEMYMbI (DYHKIMH, OIPEAEIIUTH
MHTEPBaJIbl BO3pACTaHus U yObIBAHUS (PYHKIUU;

5) HaiiTu Touku mneperuda rpaduka (QYHKIUH, ONPEACIUTh HHTEPBAJIbI
BBINYKJIOCTU U BOTHYTOCTH rpaduka QyHKIUU;

6) HaliTH acCUMIITOTHI IpaduKka GyHKIIMH, €CTM OHU UMEIOTCS;

7) HallTU TOUYKM IepeceueHus rpapuka QyHKUUU C OCAMU KOOPAMHAT; IPU
HEOOXOJUMOCTH MOXHO JIOMOJIHUTENBbHO HAaTH TOUYKU rpaduka (QyHKUMH, JaBas
3HAYEHUIO X s/ 3HAUEHUH U BBIUUCIISISI COOTBETCTBYIOLIUE 3HAUEHUS );

8) mocTpouTh rpapuk GyHKIUHU, UCIIONIb3Ys PE3YJIbTaThl UCCIIEIOBAHMUS.

3aoanue 2. Bpruuciuth IWIOMAAb (DUTYPHI, OTPAHHYCHHOW JIHHUSMH
y=2x*—x-2u y=—x"+x—1. Hoctpouts dpurypy.

Tlosviuennwiti ypogens
3aoanue 3. IIpuBenute IIPUMEPBHI IIPUMEHEHUS METOJ0B
g depeHInaTbHOTO UCYUCIICHUS AT peleHus MpodecCHOHaIbHBIX 3a/1a4.
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3aoanue 4. llpuBenutre npumepsl MPUMEHEHUS METOIOB HHTErPATBHOTO
WCYHCIICHUS JIJISl pEIICHUs MPOPECCUOHATBHBIX 3a/ad.

Bapuants!r 1-20 cmotpu:

MaremMaTuKa W MATeMATHYeCKAsl CTATHCTHMKA : Y4YeOHO-METOAMYECKOE
nocodue MO OpraHu3aluyd KOHTAKTHOW M CaMOCTOSITENIbHOW paboThl / COCT.
JL.b. Pribuna. — KapagaeBo : Koctpomckas 'CXA, 2023. — C. 35-37.

Kpumepuu oyenxu:

KonnuecTBo 6amioB, BBHICTaBISIEMBIX 32 BBIIIOJIHEHUE 3aJaHUM, 3aBUCUT OT
IPaBWIBHOCTH OTBETa M IIOJHOTHl pEIIEHMs, IOKa3bIBAIOIIUX YPOBEHb
(bopMHpOBaHUA YMEHHS UCCIEA0BATh (DYHKIMIO U CTPOUTH €€ rpaduK, IPUMEHSITh
oTpeAeNeHHbIA HHTETPpaJl JJI BEIYUCICHUS TUTOMA I IIOCKON (DUTYPHI.

3a penieHue, B KOTOPOM OOOCHOBAHHO IIOJy4€H MpaBUIbHBIA OTBET,
BBICTABJIIETCS. MaKCHUMallbHOE€  KojaumdecTBO  OamnoB. CHuxeHue  OayuioB
IPOU3BOAUTCS MPU HENOCTATOYHOM OOOCHOBAHMHU, HE3aKOHUYEHHOCTH pPEIICHHUS,
HE3HAYUTEJbHBIX BRIUMCIUTEIbHBIX OIMOKAaX IPU BEPHOM XO/JI€ pacCy KICHUI.

bamnbl 3a 3ajaHue He HAYUCIAIOTCS MPU OTCYTCTBUU pEIICHUS U TpyOBIX
omnoOkax. [IpaBUiIbHBIM OTBET IPU OTCYTCTBUM TEKCTa pelieHus oueHuBaercs B 0
0asuIoB.

CamocTosiTe/IbHOE H3YYCHUEC yqeﬁHoro MaTepualjia

Koncnexkm Ne2 «Ocnoenvie 3nemenmaphsie yHKyuU, ux c60ICmea u 2paguxuy

3ananue:

MaremMaTuka W MaTeMATHYeCKAasl CTATHCTMKA : Y4YeOHO-METOAMYECKOe
noco0ue MO OpraHu3alid KOHTAKTHOW W CaMOCTOSITENIbHOM paboThl / COCT.
JI.b. Pei6una. — Kapagaego : Koctpomckas 'CXA, 2023. — C. 42-43.

Kpumepuu oyenxu:
MakcuMaJIbHOE KOJIMYECTBO OaJUIOB: 3 Oaia.

TecToBbBIC BOIIPOCHI IO TEMC, UCIIOJIb3YCMbIC JJISI IIPOMCIKYTOTHOI'O KOHTPOJIA

3HaHWA TI0 JUCUHUIUIMHE, TMPEJCTaBICHBI B COOTBETCTBYIONIEM paszfieine (oHma
OIICHOYHBIX CPECTB.
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Tabnuua 5 — Kpurepuu onieHku chOpMHUPOBAHHOCTH KOMITETEHIIUN

Kon u Kpurepun ornieanBanmsi chopMHUPOBAHHOCTH KOMIICTCHIIUN
HaVMEHOBAaHUE (4acTu KOMIIETEHIIUN)
WHIUKATOPA Ha 0a30BOM YpOBHE Ha IOBBIILIEHHOM YPOBHE
MOCTHKCHUA COOTBETCTBYET COOTBETCTBYET COOTBETCTBYET
KOMIICTCHIIMH OIICHKE OIICHKE «XOPOIIO)» OILICHKE «OTJIMYHO)
(gactu «yZIOBJIETBOPUTEIBHO 65-85% ot 86-100% ot
KOMIIETCHITHH) » MaKCHUMAaJILHOTO MaKCUMAaJIbHOTO
50-64% ot Oaya Oama
MaKCHUMAaJILHOTO
Oaya
OIIK-1.6. 3HaeT OCHOBHBIE 3HaeT OCHOBHBIC 3HaeT OCHOBHBIE
JemoHCcTpUpYyeT IMOHATHUS U METOJIBI MOHATHS 1 METOBI IIOHATHS U METOJIBI

3HAHHE OCHOBHBIX
MOHSTUN U METOJIOB
MaTEeMaTHIeCKOTO
amnmapara
byHIaMEHTATBHBIX
HayK (MaTeMaTuKH),
HEOOXOAUMBIX IS
peIlIeHuUs] TUTTIOBBIX
3aa4 B 00JIaCTH
arpoOHOMUH.
OIIK-1.7.
Hcnonw3yeT 3HaHUE
OCHOBHBIX TTOHSITUI
U METOJIOB
MaTEMaTHIECKOTO
amnmapara
dbyHIaMEHTATBHBIX
HayK (MaTeMaTUKH)
JUTSL PEIICHHUS
CTaHJapTHBIX 3a/1a4
B o0Jactu
arpOHOMUM.

MaTEeMaTHIECKOTO
aHanu3a,

Qg epeHIaIbLHOro
Y MHTETpaJIbHOTO
MCUHCIICHUE
GyHKIUN OTHON
IIEPEMEHHOM, HO
JIOITyCKaeT
HETOYHOCTH B
JI0Ka3aTelbCcTBaX
TEOPETUIECKUX
YTBEPKICHUN U
BbIBOJIaX (opmyi,
yMeEeT peliaTh
OCHOBHBIE THITBI
3ajja4 ¥ BBITIOJIHSAET
He MeHee 65-75%
00s13aTeNbHBIX
3alaHui
IIPOBEPOUHBIX padoT,
uMeeT
IpeCTaBIeHUE O
BO3MOXKHOCTSIX
UCTIOJIb30BaHUS
MaTEeMaTHIECKOTO
amnmapara
MaTEeMaTHIECKOTO
aHanu3a,

Qg epeHIaIbLHOro
U MHTETpaJIbHOTO
MCUHCIICHUE
GYHKIIUN OTHON

MaTEeMaTHYECKOIO
aHaju3a,

¢ hepeHIHaTEHOT
0 U UHTETPAIBHOTO
HCUYHCIICHUE
GbyHKIUU OTHOU
IIEPEMEHHOM, YMEET
JIOKA3bIBATh
TEOPETUICCKHE
YTBEPKIACHUH U
BBIBOJIUTH (DOPMYITHI,
yMeeT peliaTh
OCHOBHBIE THIIBI
3a71a4 U BBIITOJIHSIET
He MeHee 76-85%
00s13aTEIbHBIX
3aJaHui
MIPOBEPOYHBIX padoT,
yMEET HCIOJIb30BaTh
MaTeMaTHYECKUI
amnmapar
MaTEeMaTHUECKOTO
aHaJm3a,
nuddepeHInaITbHOT
0 U UHTETPAITBHOTO
HCYHUCIICHUE
GbyHKIMU OJTHOM
IIEPEMEHHOM IS
penIeHus
MIPUKIIAIHBIX 3a7a4,
HO HCIIBITBIBAET
3aTpyIHEHUS MpU

MaTEeMaTHIECKOTO
aHanu3a,

g hepeHIHaTEHOT
0 U MHTErpabHOTO
WCUHNCIICHUE
GYHKITMN OTHON
IIEPEMEHHOM, yMeEeT
JIOKa3bIBaTh
TEOPETUYECKHE
YTBEPXKIACHUU U
BBIBOJHTH
dbopMyIibl, ymeeT
pemaTh OCHOBHBIC
THUIIBI 33124 U
BBITIOJTHSIET HE
MmeHee 86-100%
00s3aTeNbHBIX
3aJTaHUN
POBEPOYHBIX
pabot, ymeer
pemaThb
HECTaHAapTHbIE
3ama4u, o0JIagaeT
HaBBIKAMHU
UCTIOJIb30BaHUS
MaTeMaTHYeCKOro
amrmapara
MaTeMaTHU4eCcKOro
aHam3a,
muddepeHIanTsHOT
0 ¥ MHTETPAIBHOTO
UCUHUCIICHUE

IIEPEMEHHON JIA COJZIepKaTEINbHOU (GYHKIIMM OAHON
pereHus UHTEpIpeTanuu HepeMeHHOH s
NPUKIAIHBIX 337a4, | [OJIy4EHHBIX pelieHus

HO UCTIBITHIBAET Pe3yIbTATOB. NPUKJIaHBIX 3a/1a4
3aTpyJIHEHUS NpU U BJIaJieeT
pELICHUH TaKOTO HaBBIKAMU

THIA 33/1a4. coAepKaTeIbHOU
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UHTEPIIpEeTAlUN
MOJTyYEHHBIX
pe3yNbTaTOB
(ucciemoBaTh ¢
TIOMOIIIIO
MIPOU3BOAHOMN
byHKIIH,
BCTpeyaroluecs B
3a/1ayax
npodeccuoHaIbHON
JESITeIbHOCTH,
MPUMEHSITD
MPOU3BOIHYIO TSI
pelieHus 3a1a4y Ha
HAXO0XJICHUE
HanOOJIBIIIETO U
HAUMEHbIIIETO
3HAYCHUH (PYHKITUN
MIPU PEIICHUN
MPAKTUYECKHUX
3a/1a4, pemnarhb
3aJa4uM Ha
BBIUHCIICHHE
TUIOIIAJICH,
00BEMOB).

PA3JIEJI 5. DiieMeHTHI TEOPUHN BePOSITHOCTEM

Koumpononas paboma Ne3
«Inemenmol meopuu 6epoAmMHoOCmei»

Tunosvle 3a0anus

basosuviii yposenw

3aoanue 1. B Gpurage 15 pabouux, u3 KOTOPHIX 12 CHENMANTMCTOB BBICIICH
kBanupukanuu. CiaydaitHeIM 00pa3oM U3 3TOM Opuraasl BeIOpaiu 5 paboumx.
Hafinure BepoOsSTHOCT, TOTO, YTO CpPeAM HUX 3 CHEIMUANINCTa BBICIICH
KBaJTU(DUKALTUH.

3aoanue 2. B nepBom smmuke 10 nerameit, n3 HUX 2 OpakOBaHHBIX, a BO
BTOpOM suke 14 meraneil, u3 KoTopeix 3 OpakoBaHHBIE. M3 Kaxkaoro simuka
B3sUIM 110 OJTHOM AeTaiu. HailTh BEepoATHOCTh TOTO, UTO:

1) o0Oe neranu OpakoBaHHBIE;

2) TONBKO OJJHa OpaKoBaHHasl.

3aodanue 3. BeposTHOCTh poxAeHUsI Obluka mpu oresne kopossl 0,5. Haiitu
BEPOSITHOCTH TOTO, UTO OT 9 KOpOB OyA€T POBHO 3 ObIUKA.
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3adanue 4. 3a1aH 3aK0H pacupeaesICHUs] JUCKPETHOM CIIy4yallHON BEJIMUHUHBI
B BHJI¢ TaOJIMLbI; B MEPBOM CTpoKe TaOJIUIBl YKa3aHbl BO3MOYKHBIE 3HAUYEHHUS
CIIy4allHOM BEJIMYMHBI, BO BTOPOM — COOTBETCTBYIOLINE BEPOATHOCTH.

X -2 1 3
p 0,1 0,6 0,3
Beruuciurs:

1) MaTeMaTuyecKoe OKUIaHUE;
2) Iucnepcuio;
3) cpenHee KBaApaTUYECKOE OTKIOHEHHE.

Bapuantsl 1-20 cMoTpu:
MaremaTuka W MaTeMATHYeCKasl CTATHCTHKA : Y4eOHO-METOAMYECKOe

noco0ue MO OpraHu3allid KOHTAKTHOW W CaMOCTOSITENIbHOW pPaboThl / COCT.
JI.b. Pribuna. — KapasaeBo : Koctpomckas [CXA, 2023. — C. 43—46.

Kpumepuu oyenxu:

KonnuecTBo 0aiioB, BHICTABISEMBIX 3a BBIMIOJHEHHE 3aJaHUM, 3aBHCHT OT
NPaBWILHOCTH OTBETA W TMOJHOTHI PEIICHHUS, TOKA3bIBAOIINX YPOBEHB
dbopMUpOBaHUS YMEHHUS PEIICHUS 3a7ad 10 TCOPUHU BEPOSITHOCTEH B TOM YHCIIE C
MPAKTUYCCKUM COACPIKAHUCM.

3a pemieHre, B KOTOPOM OOOCHOBAHHO TIOJY4Y€H TPABWIBHBIA OTBET,
BBICTABIISIETCA  MaKCHUMalIbHOE  KojaudecTBO OawioB. CHmbkeHume  0OalioB
MIPOU3BOJNUTCS TPU HEIOCTATOYHOM OOOCHOBAHWH, HE3aKOHUEHHOCTH PEIICHUS,
HE3HAYNTEIbHBIX BEIYUCIUTEIBHBIX OMIMOKaX MPU BEPHOM XOJI€ PACCy KICHUM.

bannel 3a 3amaHvie HE HAYUCISIIOTCS TPH OTCYTCTBUU PEUICHUS U TPYyOBIX
ommOKkax. [IpaBMIBHBINA OTBET MPU OTCYTCTBUHU TEKCTa pEIIeHUsS olleHuBacTcs B 0
0aJIJIoB.

CamocTosiTe/IbHOE M3yYeHHE YU4eOHOr0 MaTepuasia

Koncnexkm Ne3 «Dopmyivt KOMOUHAMOPUKW)

3aganme:

MaremaTuka M MaTeMaTH4YecKasli CTATHCTHKA : Y4eOHO-METOAMYECKOe
nocobue MO OpraHu3alryd KOHTAaKTHOW U CaMOCTOSTENbHOM paboThl / COCT.
JI.b. PriOuna. — KapaBaeBo : Koctpomckas '[CXA, 2023. — C. 49-50.

Kpumepuu oyenxu:
MakcuMalibHOE KOJIUYECTBO OaJUIOB: 3 Oaia.

TectoBbIC BOIIPOCHI IO TCMEC, UCITIOJIb3YCMbIC IJIAA IIPOMCIKYTOYHOT'O KOHTPOJIA

3HAHUU II0 AUCHUIUIMHE, MPCACTABJIICHBI B COOTBCTCTBYIOIICM PA3JCIIC (1)OHI[3,
OICHOYHBIX CPCACTB.
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Tabnuna 6 — Kpurepuu onieHku chOpMHUPOBAHHOCTH KOMIIETEHIIUN

Kon u Kpurepun ornieanBanmsi chopMHUPOBAHHOCTH KOMIICTCHIIUN
HaVMEHOBAaHUE (4acTu KOMIIETEHIIUN)
WHIUKATOPA Ha 0a30BOM YpOBHE Ha IOBBIILIEHHOM YPOBHE
MOCTHKCHUA COOTBETCTBYET COOTBETCTBYET COOTBETCTBYET
KOMIICTCHIIMH OIICHKE OIICHKE «XOPOIIO)» OILICHKE «OTJIMYHO)
(gactu «yZIOBJIETBOPUTEIBHO 65-85% ot 86-100% ot
KOMIIETCHITHH) » MaKCHUMAaJILHOTO MaKCUMAaJIbHOTO
50-64% ot Oaya Oama
MaKCHUMAaJILHOTO
Oaya
OIIK-1.6. 3HaeT OCHOBHBIE 3HaeT OCHOBHBIC 3HaeT OCHOBHBIE
JemoHCcTpUpYyeT IMOHATHUS U METOJIBI MOHATHS I METOJIBI IIOHATHUS U METO/IBI

3HAHHE OCHOBHBIX
TIOHSTHI U METO/IOB
MaTEeMaTHIeCKOTO
amrmapara
(byH1aMEHTaIbHbIX
HayK (MaTeMaTuKH),
HEOOXOAUMBIX IS
pEIICHHSI TUTIOBBIX
3aa4 B 00JIaCTH

TEOPUHU
BEPOATHOCTEM, HO
JIOITyCKaeT
HETOYHOCTHU B
JI0Ka3aTeNbCTBAX
TEOPETUUECKHUX
YTBEPKICHUN U
BBIBOAAX (POPMYII,
yYMEET pelaTh

TEOPUU
BEPOSATHOCTEM,
yMeeT J0Ka3bIBaTh
TEOPETUYECKHE
YTBEPKJICHUU U
BBIBOAUTH (OPMYIJIBI,
yMeeT pelarh
OCHOBHBIE THUIIBI
3a/1a4 ¥ BBIIIOJIHAET

TEOPUU
BEPOSATHOCTEM,
yMeeT A0Ka3bIBaTh
TEOPETUYECKHE
YTBEPKJICHUH U
BBIBOJIUTH
(bopMyIibl, ymMeeT
pelaTb OCHOBHBIE
THUIIBI 33]1a4 U

arpOHOMUH. OCHOBHBIE THITBI He MeHee 76-85% BBITTOJTHSIET HE
OIIK-1.7. 3a7a4 U BBIIOIHSIET 00s13aTEIbHBIX MmeHee 86-100%
Hcnons3yeT 3HaHue | HE MeHee 65-75% 3aJaHuN 00s13aTeNIbHBIX
OCHOBHBIX ITIOHSATHH | 00s13aTENLHBIX MIPOBEPOYHBIX PadOT, | 3aIaHUH
1 METOJ0B 3aJlaHui yMEET UCIO0JIb30BaTh | MPOBEPOUYHBIX
MaTEeMaTHIECKOTO MIPOBEPOYHBIX PabOT, | MAaTEeMaTUYECKUI pabort, ymeet
amnmapara HMEeT amnmnapaT TeOpuu pemarb
dbyHIaMEHTATBHBIX MPECTABICHUE O BEPOSITHOCTEN JUIS HECTAHJAAPTHBIC
HayK (MaTeMaTUKH) | BO3MOXKHOCTSIX peuieHus 3a1a4M, o0Jj1amaeT
JUISL PELICHUS HUCIIOIb30BAHU NPUKIAAHBIX 3a7a4, | HABBIKAMH
CTaHJApTHBIX 33724 | MaTEMaTUYECKOTO HO HUCHBITBHIBAET HCITOJIb30BaHUS
B o0J1acTu arrapara Teopuu 3aTpyIHEHUS MPU MaTeMaTHIECKOTO
arpOHOMUH. BEpPOSITHOCTEM 117151 coziepKaTeIbHOU arnmnapara TeOpuu
peleHus WHTEPIpPETALUU BEPOATHOCTEM, I
MPUKJIAIHBIX 33]1a4, MOy YEHHBIX pereHus
HO HCITBITEIBACT pe3yJIbTaTOB. MPUKIAIHBIX 33724
3aTpyAHEHUS IPU U BJIaJiceT
pPELIEHUH TaKOTO HaBBIKAMH
THIIA 3a7a4. coziepKaTeabHOU
MHTEPIpETALUN
MOJIyYEHHBIX
pEe3yJIbTaTOB.
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PA3JEJI 6. Di1ieMeHTBI MAaTeMATHYECKO CTATUCTUKH

Hnoueuoyanvnoe oomaunee 3adanue Ne3 «Bapuayuonnwie psaoor»
Tunoeuvle 3a0anusi

basoswiii yposenw

3aoanue 1. VI3 xpynHO#M IapTUHN paCcCTEHUI MMPOU3BEICHA ClTydaifHasi BRIOOPKaA,
noyueno 20 BapuaHT JUIMHBI cTe0s (B cMm): 35,9; 35,3; 42,7, 45,2; 25,9; 35,3;
33,4; 27,0; 35,9; 38.8; 33,7; 38,6; 40,9; 35,5; 44,1; 37,4; 34,2; 30,8; 38,4; 31,3.

TpeOyercs:

1) mocTpouTh BapuallMOHHBINA Pl U TUCTOTPAMMY OTHOCUTEIBHBIX YacTOT;

2) BBIUUCIIUTH BBIOOPOUHYIO CPETHIOIO Xe, «HCIIPABICHHYIO» JIUCIIEPCHIO S~ ,
«HCTIPABIIEHHOE» CpEHEE KBaJpaTUUYECKOE OTKJIOHEHHE §, KOd(PPUIUEHT

BapHaluy V, cpefiHee KBaJpaTHIecKOe OTKIOHCHHE BEIOOPOYHOM cpelHei O ;

3) ¢ HagexkHOCThIO 95% yKazaTh JOBEPUTENIbHBIA WHTEPBAN ISl OLIEHKHU
TEHEPAIbHOM CPETHEUN Xr.

Ilosviuennolti yposeHs
3aoanue 2. Jlana BpIOOpKa 3HAYEHUN HOPMAJIBHO PacIpeieIEHHOTO TpU3HaKa
X (B mepBOM CTpOKE TaOMUIBI YKa3aHbl 3HAYEHWs IpPHU3HAKA X,, BO BTOPOH —

COOTBETCTBYIOIUE UM YACTOTHI 71 ):

~

20

30

40

50

60

70

80

4

11

25

30

15

10

Haiitu MeronoM mnpousBeaeHUN BBIOOPOUYHYIO CPENHIOI X.; BBIOOPOUHYIO
aucriepcuto D, ;  «HCHOPaBICHHOE» BBIOOPOYHOE CpENHEE KBaJPaTHYECKOE

OTKJIOHCHHC S.

Bapuanter 1-20 cmotpu:

MaremaTuka W MaTeMaTHYeCKasl CTATHCTHKA : Y4eOHO-METOAMYECKOe
noco0ue MO OpraHu3alid KOHTAKTHOW W CaMOCTOSITENIbHOW pPaboThl / COCT.
JI.b. PriOuna. — KapaBaeBo : Koctpomckas 'CXA, 2023. — C. 50-54.

Kpumepuu oyenxu:

KomnuecTBo 0aiioB, BHICTABISEMBIX 3a BBIIIOJHEHHE 3aJaHUM, 3aBHCHUT OT
NPaBUIBHOCTH OTBETA W TOJTHOTHI PEIICHHWS, TOKA3hIBAOIINX YpPOBEHB
dbopMUpOBaHUS YMEHHUS PEIICHUS 3a7a4 MO0 MAaTEeMaTHUYECKON CTaTUCTUKE B TOM
YHCIIC C TPAKTUICCKUM COACPIKAHUCM.

3a pemieHre, B KOTOPOM OOOCHOBAHHO TIOJY4Y€H TPABWIBHBIA OTBET,
BBICTABJIICTCI MaKCHUMaJIbHOE KOJU4UecTBO OamioB. CHmkeHue  0OaaioB
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IMPOU3BOAUTCA IIPU HCAOCTATOYHOM O6OCHOBaHI/IH, HC3aKOHYCHHOCTHU PCHICHUA,

HE3HAYUTEJILHBIX BRIYMCIUTEIBHBIX OIIHOKAX IIpy BECPHOM XOAC paccyncz[eHHﬁ.

bannbr 3a 3amaHve He HAYHCIAIOTCA TPU OTCYTCTBHUHM PEIICHUS U TPyOBIX
omnOkax. [IpaBuiIbHBIA OTBET MPU OTCYTCTBUU TEKCTA pelIeHUs oleHuBaeTcs B 0

0aJuIoB.

TecToBbIE BOMPOCHI IO TEME, UCIOJIb3YEMBIE JIJIsl MPOMEKYTOUHOTO KOHTPOJIS
3HAaHMM MO JMCUUILUIMHE, TMPEJCTaBiI€Hbl B COOTBETCTBYIOIIEM pasziene (onaa
OIICHOYHBIX CPECTB.

Tabnuua 7 — Kpurepuu onieHku chOpMHUPOBAHHOCTH KOMIIETEHIIUN

Kon u Kpurepuu oniernBanwsi chopMHUpOBAaHHOCTH KOMIIETCHIIUN
HAaMCHOBAaHHE (4acTv KOMIETSHITUH)
WHJUKaTOpa Ha 6a30BOM ypOBHE Ha MOBBIIIEHHOM YPOBHE
AOCTHIKCHMSI COOTBETCTBYET COOTBETCTBYCT COOTBETCTBYET
KOMIICTCHIIMH OIICHKE OIICHKE «XOPOIIO» OIICHKE «OTJIMYHO)
(gactu «yIOBIIETBOPUTEIILHO 65-85% ot 86-100% ot
KOMIIETEHITIH) » MaKCUMaJIbHOTO MaKCUMaJIbHOTO
50-64% ot Oamta Oanna
MaKCUMaJIbHOTO
Oasta
na-1. 3HaeT OCHOBHBIE 3HaeT OCHOBHBIC 3HaeT OCHOBHBIE
JeMoHCcTpHpyeT MOHATHUS U METO/BI MOHSATHUSA U METOBI MOHATHUS U METO/bI

3HAHHE OCHOBHBIX
3aKOHOB
MaTEeMaTHYECKHUX,
€CTECTBEHHOHAYYHBI
X"
obmenpodeccnoHan
BHBIX JIUCIUILINH,
HEOOXOAUMBIX IS
pEIICHUS TUTIOBBIX
3a1a4u

N-2. Vcnons3yet
3HaHUSI OCHOBHBIX
3aKOHOB
MaTeMaTHYECKUX U
€CTECTBEHHBIX HAyK
JUTSL peIIeHUS
CTaHJApPTHBIX 33124

MaTeMaTHUYECKOM
CTaTUCTHKH, HO
JIOTTyCKaeT
HETOYHOCTHU B
JIOKa3aTelIbCTBAX
TEOPETHUECKHUX
YTBEPXKICHUN U
BBIBOZIaX (popmyt,
yMEeT pelaTh
OCHOBHEIE THIIBI
3a7a4 ¥ BBIIOJIHSICT
He MeHee 65-75%
00s3aTeNbHBIX
3aJaHui
MIPOBEPOUHBIX paboT,
AMeeT
MPEICTABJICHHUE O
BO3MOKHOCTSX
HCIIOIL30BaHUS
MaTeMaTHYEeCKOro
ammapara
MaTeMaTHIeCKOM
CTATHCTHUKH JIJIs
perieHus
MIPUKJIATHBIX 337124,
HO HCIBITEIBAET
3aTpyIHEHUS IpU

MaTeMaTHYeCKOM
CTAaTUCTUKH, YMEET
JIOKa3bIBaTh
TEOPETHYECKUE
YTBEPKICHUH U
BBIBOJUTH (hOPMYJIBI,
yMEeT pelaThb
OCHOBHEIE THIIBI
3aJ1a4 ¥ BBITTOJIHSAET
He MeHee 76-85%
00s13aTEIbHBIX
3aJaHuN
MIPOBEPOYHBIX padoT,
yMeEeT UCIOJIb30BaTh
MaTeMaTUYeCKHH
amnmapar
MaTeMaTHYeCcKOM
CTaTUCTHUKM IS
peuieHus
MPUKJIATHBIX 3a]1a4,
HO UCHBITBIBAET
3aTpyaHEHUS TIPH
COAEP)KATENBHON
HWHTEPIpETAIN
MOJTYYEHHBIX
pe3yIbTaTOB.

MaTeMaTHUYECKOM
CTaTUCTUKH, YMEET
IOKA3BIBATh
TEOPETHUECKHIE
YTBEPKIACHUU U
BBIBOJUTH
bopmyIbl, ymeer
pemiaTh OCHOBHBIC
THIBI 33424 U
BBITNIOJIHAET HE
MeHee 86-100%
00s13aTENIbHBIX
3aJaHuH
MIPOBEPOYHBIX
pabot, ymeeT
pemaTh
HECTaH/IaPTHHIE
3aja4u, o0j1agaeT
HaBLIKAMHU
HCIIOJIL30BaHUS
MaTeMaTHYECKOTO
amnmapara
MaTeMaTHUYECKOM
CTaTUCTUKH IS
perieHus
MPUKJIATHBIX 33124
U BIAJEET
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peH_IeHI/II/I TaKoro HaBbIKAMHU

THIIA 3a7a4. coaep>KaTeIbHON
HHTEPIIPETALUN
MOJTYYCHHBIX
pE3yIbTATOB.
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®OH/ TECTOBBIX 3AJIAHUI
o JucuuIuIine «MareMaTuKa 1 MAaTeMaTHYeCKas CTATHCTHKA

PA3JIEJI 1. BBenenue

Bxoonoe mecmuposanue
bank BOmpocoB BXOAHOTO TECTUPOBAHUS 110 TIPEAMIECCTBYIONMEH UCITUTUTHHE
«MarteMaTuka (Ha 0ase o0miero CpEeIHETO 00pa3oBaHusd):
https://e10s.kgsxa.ru/course/view.php?1d=4131

PA3JAEJI 2. D1ieMeHTHI JIMHEHHON M BEKTOPHOM aJreopsbl

1 3a0anue: Boluucnenue onpedeaumeretl

Bulbepume Heckobko npasuibHbIX 8apuUanmos omeemad.
@opmyJia BLIYHCIEHHS OMPeaeTUTENIA TPeThero mopsiaKa
a b c¢
d e f| conepxur cjeaymonue NPou3BeIeHus ...
g h k
+bfg (50 %)
cdk
adf
+aek (50 %)

Buvibepume neckonvko npasuibhvix 6apuanmos omseema.
DopmyJia BIYMCJICHUS ONPeIe/IMTe/IA TPeThero nopsjaKa
m n p
q r S| COOEPKUT CleAylolue IPpOou3BeJeHus ...
I u v
+ pqu (50 %)
pgs
+ prt (50 %)
pnt

Buvibepume nHeckoibko npasuibHuIX 8apUAHmMos omeema.
dDopmyJia BBIYMCJICHUS ONPee/IMTeI TPEeThero NnopsajaKa
X y z

k | m| comep:kuT cieqyomue NPOU3BeaeHHUs] ...

n o p

+kyp (50 %)
Xyp
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xlm
+xlp (50 %)

Buvibepume Heckobko npasuibHuIX 8apuanmos omeema.
dopmy./ia BLIYUCIEHHUS ONpeaeuTe/ Il TPeTbero nopsaKa

X y z
k | m| comepKuT ciaeayroniue Npou3BeaeHus ...

n o p
zlo
zkm
+ znl (50 %)
+zko (50 %)

Buvibepume Heckobko npasuibHuIX 8apUAHmos omeema.
dopmy./ia BHIYUCIEHHUS ONpeaeuTe/ Il TPeTbero nopsaKa

i j ok
[ m n| comepKUT cjieqyIolne NPOU3BeIeHNS ...
o p r

njl

+ jlr (50 %)

+ jno (50 %)

Jip

2 3a0anue: Botuucnenue onpedeﬂumeﬂed

Beeoume Baw sapuanm omeema.

3 B 30 29 28
Ecau onpeaeauresinb ‘ pased —0,7, To onpeaesaureas |0 3 a
0O » 3
PaBeH ...
-21
Beeoume Baw eapuanm omeema.
0 0 -6
a -2 2
Ecau onpeagenurens ‘ paBeH 3’ TO onpeneauTeanb b -2 -7
4 a -8

pPaBeH ...
-4

Beeoume Baw sapuanm omeema.
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a 24 -7

a -7
Ecau onpeaeauresinb ‘ paBeH g, TO onpeaesurens 0 25 0
3 26 b
pPaBeH ...
30

Beeoume Baw sapuanm omeema.

5 0 b
a b
Ecau onpeagenurenn ‘ pasBeH 1,9, To onmpegesaurtens |19 20 21
-3 0 a
PaBeEH ...
38
Beeoume Baw sapuanm omeema.
6 a -59 b
a
Ecan onpenenurenn ‘ paBeH TE TO onpenesuresb (0 —60 0
6 -61 -7
PaBeH ...
-5

3 3a0anue: Bviuucnenue onpedenrumenei

Buvibepume ooun npasunvbHulli 6apuanm omeema.

0 -3 0

Onpeneaurens 2 0 —2| paBeH HYJI0, IPUA kK PABHOM ...
kK 4 2

2

-3

+-2

0

Buvibepume ooun npasunvHulli 6apuanm omeema.

2 4 0

Omnpeneautenb (0 —1 & | paBeH HYy.J10, IPU kK PABHOM ...
4 0 -2

2

+0,5

—-0,5

1
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Buvibepume ooun npasunvbHblli apuarnm omeema.

1 -3 0

Omnpepeaurens 0 —1 4 | paBeH HyJII0, IPU kK PABHOM ...
2 k =2

0

+5,5

-5,5

1

Buvibepume ooun npasunbHulli apuanm omeema.

1 0 O

Omnpenenaurens 0 6 —2/ paBeH HYJK, IPH kK PABHOM ...
1 -3 &

0

5,5

-5,5

+1

Buvibepume ooun npasunvHulli 6apuanm omeema.

0 0 -2

Onpeneaurenb k 6 —1| paBeH HYJII0, IPU kK PAaBHOM ...
21 0

0

+12

-12

+2

4 3a0anue: Cucmembvl JUHEUHBIX YDABHEHUU

Coommuecume 21emeHmyvl 08X CNUCKOS.
YcTraHoBHUTE COOTBETCTBHE MEKAY CHCTEMON JIMHEHHBIX YPABHEHUM U ee

pPaCIIMPEHHOM MATPHUIICH:

4x, —3x, +x, =2, 4 3 -1 2
1. {—2x, +x,—4=0, 3.]-2 1 0 4 |25%)
|—4x, +x,+3=0 0O -4 1 3
'—4x1 —3x, +x,=-2, -4 1 3 -2
2.1-2x,+x,—4=0, 412 0 1 4 |25%)
|—4x, +x,+3=0 -4 1 1 3
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[4x, +3x, —x, =2,

-4 -3 1 2

3. 1—2x,+x,—4=0, 2.0 2 -1 —4|25%)
|—4x, +x;, =3 -4 0 1 3
[—4x, +x, +3x, =2, 4 3 1 =2
4. 12x, +x,—4=0, -2 1 -4 0
—4x,+x,—-3=0 -4 1 3 0
-4 1 3 0
2 010
-4 1 0 0
4 -3 1 2
I.I1-2 0 1 4 |@25%)
-4 1 0 -3

Coomnecume snemenmeol deyx CNUCKOS6.

YcraHoBuTEe COOTBETCTBHE MEKAY CHCTEMOM JIMHEeHHBIX ypaBHeHl/lﬁ H ee

PACIIMPEHHON MAaTPULIEH:

—X, +2x;,—4=0, -1 2 40
l. y—x, +3x, +2x, = —4, 2.01 3 =2 4|25%)
2x, +3x,—1=0 2 3 0 1
[—x, +2x, —4x, =0, 0 -1 2 4
2. 9%, +3x, —2x, =4, I.|-1 3 2 —4](25%)
2x, +3x,—1=0 2 0 3 1
[—x, +2x, —4=0, -1 0 2 4
3. {—x, +2x, +3x, =—4, 3.]-1 2 3 —4]125%)
2x, +3x;, +1=0 0 2 3 -1
[x, —2x, +4=0, 1 -2 0 -4
4. {—x,+2x,—4=0, 4.1-1 2 0 4 |(25%)
12X, +x, =3 2 0 1 3
-1 2 4 0
-1 3 2 4
2 3 -1 0
1 -2 00
-1 2 0 0
2 0 10
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Coomuecume s1emeHmvl 08YX CNUCKOB.
YcraHoBHUTE COOTBETCTBHE MEXKAY CHCTEMOM JIMHEHHbIX YPABHECHU U ee

paclIMpPeHHOM MaTpHUIIeil:

6x, +2x, —x; =3, -6 2 1 0
1. 16x, —x, —2=0, 2.6 -1 0 -2|(25%)
3%, —x,—2=0 0 3 -1 -2
[—6x, +2x, +x, =0, 6 2 1 0
2.76x,—x, +2=0, -1 6 0 2
3x, —x; =2 -1 0 3 2
[—6x, — 2x, +x, =3, 6 2 -1 3
3. 16x, —x, —2=0, .10 6 —1 2|(25%)
3x, —x; +2=0 3 -1 0 2
[(6x, +2x, +x,=0, 6 1 0
4. 1—x,+6x,+2=0, 4.1-1 6 0 -2|(25%)
|—x, +3x, =2 -1 3 2
-6 -2 1 3
3.6 0 -1 -2](25%)
-1 0 3 2
-6 -2 1 3
6 -1 -2 0
3 -1 2 0

Coomnecume snemenmol Oeyx CNUCKOS6.
YcraHoBuTe COOTBETCTBHE MEKAY CHCTEMOM JIMHEeHHBIX ypaBHeHl/lﬁ H ee

paclIMpPEeHHOH MaTpHLIeii:

(2x, —x,+3=0, 2 -1 0 -3
1. 9—=x,+2x, =3, 2.0 -1 2 3 [(25%)
3x,+x,-2x,=0 3 0 -2 =2
2x, —x,+3=0, 2 -1 -3 0
2. 9=x,+2x,=3, 4.12 0 -1 -3|(25%)
=3x,+x,+2=0 3 2 0 2
2x, —x,+3, 2 0 -1 3
3. 9—x,+2x;, =3, -1 0 2 3
31 -2 0

3x,—2x,+2=0
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2x,—x,—3x, =0,
4. <2x,—x,+3=0,

3x,—2x,=-2 -3
0O 2 -1 3
3.]-1 2 0 3 [(25%)
-3 1 0 =2
2 0 -1 -3
I.l-1 0 2 3 |(25%)
3 1 -2 0

Coomnecume snemenmol Oeyx CNUCKOS6.
YcraHoBUTE COOTBETCTBHE MEKAY CHCTEMOM JIMHEeHHBIX ypaBHeHl/lﬁ H ee

paclIMpPEeHHOH MAaTPHLIeHi:

(5x1 —2x, +3x,=—1, 5 =2 3 0
1. 35x, —2x, =-3, O 5 20
—2x,+x,-4=0 -2 1 00
5x,+2x,-3x,=0, 5 2 3 0
2. 95x,—2x,+3=0, 2.15 0 -2 -3|(25%)
—2x, +x, =—4 -2 1 -4
—5x, +3x;+3=0, 5 2 3 -1
3. 15x,—2x, =4, .0 5 -2 -3|@25%)
—2x,+x,—-5=0 -2 1 0 4
—-5x, +3x,-3=0, -5 0 3 -3
4. 95x, +x,—2x, =4, 3.]5 2 0 4 |@25%)
—2x,+x,+5=0 -2 0 1 5
o -5 3 3
4.15 1 =2 —-4|25%)
-2 1 0 =5
-5 3 -3 0
5 1 -2 4
-2 1 5 0

5 3a0anue: Cucmembl TUHEUHBIX VDABHEHUU

Coommnecume s1emenmol 06)/)(? CNUCKOS.
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3x,—2x, =1,
4x 4 5%, =3 pemiaercsi 10 NPaBuIy

KpaMmepa. YcranoBuTe COOTBETCTBHE MeKAY ONPeIeTUTEIIMH CUCTEMbI U X
3HAYEeHUSIMHU:

Cucrema JMHEeHHbIX YPaBHEHUI {

1. A -5

2. A, 2. 11 (33,3%)

3. A, 1.23 (33,3%)
3.5(33,3%)

Coomnecume 21emenmovl 08YX CHUCKOB.
3x,—2x, =4,
5x,+4x, =1

Kpamepa. YcraHoBHTE COOTBETCTBHE MEKAY ONPeIeTUTeAIMUA CHCTEMbI U MX
3HAYCHUSIMMU:

CucreMa JIMHEHBIX yPaBHEHU I { peliaeTcsi N0 NPaBUILy

1. A 17

2. A, 2. 18 (33,3%)

3. A, 1.22 (33,3%)
3.— 17 (33.3%)

Coomuecume s1emeHmbl 08)/)6 CNUCKOe6.

3x, —5x, =2,
3x, 4 dx, =1 peliaercs 1o npaBuIy

KpaMepa. YcraHoBuTE COOTBETCTBHE MEKAY ONPEACINTECIAMA CUCTEMBI 1 UX
SHAYCHUAMM

Cucrema JMHEeHHbIX YPaBHEHUI {

1. A 3

2. A, 1.27 (33,3%)

3. A, 2. 13 (33,3%)
3.—3(33,3%)

Coomnecume snemenmol deyx CNUCKOS6.

2x, —5x, =0,

CucreMa JMHEHHbIX YPaBHEHU I { 3 pemiaeTcs 1Mo NpaBuILy

3x, —x,
Kpamepa. YcranoBHTE COOTBETCTBHE MEKAY ONPEAeTUTEAIMH CHCTEMbI M X
3HAYCHUSIMU:

1. A —6

2. A 3. 6(33,3%)

3. A, 1. 13 (33,3%)
2. 15 (33,3%)

Coommnecume s1emenmol ()ny CNUCKOS.
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2x, —5x, =4,

Cucrema JMHEeHHbIX YPaBHEHUI { 7 peliaercs 1no nNpaBuJIy

3x, —3x,
Kpamepa. YcTaHOBUTE COOTBETCTBHE MEKAY ONPeNeTUTe I IMA CHCTEMBbI H X
3HAYCHHUSIMU:

1. A 1.9 (33,3%)

2. A, 2.23(33,3%)

3. A, 3.2 (33,3%)
)

6 3a0anue. Cucmemvl TUHEUHBIX YDABHEHUU

Buvibepume 00uH npasuibHblii 6aPUAHNT OMBEMA.
Ecan (x,;y,) — pelieHre CHCTEMbI JIMHEHHbIX yPaBHEHHUi

Sx—2y=2,
{3x—4y =3
2,5
0,5
-25
+-0,5

, TOTAa X, — ), PABHO...

Bovibepume 00uH npasunbHbLil 6apUAHM OMEEmd.
Ecan (x,;y,) — pelieHne CHCTEMbI JTHHEHHBIX yPaBHEHHi

3x—-T7y=-18,
{4x F3p=13, TOraa x, — )y, paBHO...
+-2
4
0,5
-3

Buvibepume 00uH npaguibHblii 6aPUAHN OMBEMA.
Ecan (x,;y,) — pellieHre CHCTEMbI JIMHEHHbIX yPaBHEHHUi

2x+3y =10,
TOrAAa X, — ABHO...
dx—5y=—4 EHTI0P
-3
3
5
+-5

Buvibepume ooun npasunbHulli apuanm omeema.
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Ecan (x,;y,) — pelieHne CHCTEMbI JIMHEHHbIX yPaBHEHHUi

Sx+2y=-38,
{3x sy—-1, TOrAa y, — X, PaBHO...
-3
+3
5
-5

Buvibepume ooun npasunbHulli gapuanm omeema.

Eciin (xo; yo) — pelIeHne CHCTEeMbI JIMHEHHBIX YPABHEHUH {

TOraa y, — X, paBHO...
+-3
3

5
-5

7 3a0anue. Jnuna eexmopa

Beeoume Baw sapuanm omeema.
Jlinna BexTopa a(—8; 6) paBHa ...
10

Beeoume Baw sapuanm omeema.
Jlanna BexTopa a(—12; 5) paBHa ...
13

Beeoume Baw sapuanm omeema.
Jlanna Bextopa a(—15; 8) paBHa ...
17

Beeoume Baw sapuanm omeema.
Jlinna BexTopa a(—8; 15) paBHa ...
17

Beeoume Baw sapuanm omeema.
JliinHa BekTOpa a(3; —4) paBHa ...
5

8 3a0anue: CK(J]I}ZDHOG I’IDOMS’GGOQHMQ 6EKMOpoe6

2x+T7y=-3,
Sx-3y=13,
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Buvibepume ooun npasunvhwiii sapuanm omeema.
Ecau a = (1;0;2) ub= (2;3;—1), TOrAA CKAJISAPHOE NPOU3BeIeHue

a-b paBHO ...
3
+0
5
7

Buibepume 00un npasunbHulii 6apuanim omeema.

Ecian a = (3;4;—1) u b= (1,—2;—6), Torna ckaasipHOE MPOH3BENEHHUE a-b
PABHO ...

0

2

+1

-3

Buvibepume ooun npasunvhwiii sapuanm omeema.

Eciu a = (—2;1;— 1) ub= (1;6;2) , TOr1a CKaJIAPHOE NPOU3BeAeHHE
a-b PaBHoO ...

+2

6

24
— 18

Buibepume 00un npasuibHblil 8apUanm omeemd.
Ecmn a=(1;0;2) m b=(2;3;—1), TOraa ckansipHoe NpoU3BeIeHHUe

Q|

-b paBHO ...
3
0
+5
7

Buibepume 00un npasunbHulil 6apuanm omsema.
Ecmn a=(—2;1;,—1) u b=(1;,—2;—6), Toraa ckajsipHoe Npou3BeIeHHe

a-b paBHo ...
0
+2
1
-3

9 3a0anue: CK‘CI]Z}ZDHOG I’ZDOMSGGOQHM@ 6EKMOpoe6
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Coommuecume s1emeHmol ()ny CNUCKOS.

YcraHoBUTE COOTBETCTBHE MEKAY napoi«i BEKTOPOB a U b u 3HaYeHHEM

k, NP1 KOTOPOM OHH OPTOrOHAJIBHbI:

2. a=(1;k3), b=(2;11) 2 k=—1(33 3%)
3. a=(L-1-1), b=(k;3;—2) 3. k=1(333%)
k= —
k:S

Coommuecume s1emeHmol 06_)/)(? CNUCKOS.

YcTaHoBUTE COOTBETCTBUE MEKAY MAPOiIl BEKTOPOB ¢ U b M 3HAYEHHEM

k, Ip¥ KOTOPOM OHU OPTOTOHAJILHBI:

1. a=(2%—1~k), b= (3112) 2. k=—-5(33,3%)
2. a=(Lk;=3), b=(-2;—11) 3. k=—5(33,3%)
3. a=(l;,—1;-1), E:(k;—s;z) e
2
5
L k== (333%)
k=1

Coommuecume s1emenmol 06)/)(? CNUCKOS.

YcraHoBuTe COOTBETCTBHE MeKAY NAPOil BEKTOPOB ¢ U b M 3HAYEeHHEM

k, IpU KOTOPOM OHM OPTOTOHAJIbHBI:

L a=(2%-1,2k), b=(3112) k=7
2. a=(1k=3), b=(~-231) 2 k=2 (333%)
3. a=(-L-1-2), b=(-k—=3%-2) | k:% (33,3%)
s
3

3. k=—7 (33,3%)

Coommuecume s1emenmol 06_)/)(? CNUCKOS.

YcraHoBuTEe COOTBETCTBHE MEKAY napoi«i BEKTOPOB a U b u 3HaYeHHEM

k, IIPpH KOTOPOM OHM OPTOTrOHAJ/IBHbBI:

1. a=(2;—1,-2k), b=(3;12;2)

2 (33,3%)

2. a=(Lk;=3), b=(-2:5-1)
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3. a=(%-14-2), b=(k;~3-3) po ]
5
9
3. k:—E (33,3%)
3

L k==2(333%)

Coommuecume s1emenmol 06)/)(? CNUCKOS.

YcraHoBuTE COOTBETCTBHE MeK/AY NAPOil BEKTOPOB ¢ U b M 3HAYeHHEM
k, Ip¥ KOTOPOM OHH OPTOTOHAJIbHBI:

L. a=(L—4k), b=(3;12) k=-1
2. a=(L;k:3), b=(1;5-2) po 15

2
3.a=(=232), b=(k-3-3) 1. kZ% (33,3%)

2. k=1 (33,3%)

3. k:—%5 (33,3%)

10 3a0anue: Bekmoprnoe npouseedenue

Bovibepume 00uH npasunbHbLLl 6apUAHIM OMEEmd.
BekTopHOe nponsBeaenne BeKTOPoB a =(2; o; —2) u

b=(3; 6; ) paBHo Hy.1I0, eCJIN...

Bovibepume 00uH npasunbHbLil 6apUAHIM OMEEmd.
BekTopHoe npousBeaenue BeKTopoB a =(4; o; §) m b=(2; 3; 4) paBHo

HYJII0, €CJIH. ..

a=10; =14

a=0; 3=-2
1

a=—; =28
R B

+ta=6; 3=28

Buvibepume ooun npasunvbHulli 6apuanm omeema.
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BekTopHoe npousBeeHne BEKTOPOB a = (1; Q; 4) "

b=(—2; 3; — ) paBHO Hy.II0, €C/IH...
a=-15; 3=-8

+ta=-15; 3=8

Bvibepume ooun npasunbHulil 6apuanm omeema.
BexTopHoe npou3BeeHHEe BEKTOPOB a = (— I; 2; 5) ub= (a; 8; ﬁ) paBHO
HYJII0, €CJIH...

a=4; =20
+ta=—4; =20
a=—4; 3=-20
a=4; 3=-20

Bovibepume 00uH npasuibHblii 6apUAHN OMEemd.
BekTopHoe npoussejenue BeKTopoB a =(a; —6; —10) n

5

b=(1; —3; 3) paBHo Hy.1I0, ecaIM...

a=-2; 3=-5
ta=2; 3=-5
a=-2; =5
a=2; =5

PA3JEJI 3 «KAHaJIUTHYECKAsA reOMeTpHusD)

1 3a0anue: OcHoBHble 3a0a4lU AHATUMUYECKOL ceomempuu Ha niockocmu.
paccmosrue M@cha]/ modixKkamu

Bvibepume ooun npasunvbhblil 6apuanm omeema.
JlaHbl TOYKH A(O; 2), B(3; 5), C (3; 6). Toraa nepumerp TpeyroJbLHUKA
ABC paBeH ...

6 ++/58
+6+32
5410

16+32

Buibepume ooun npasunbHblll 6apuanm omeema.
Tanwt Touxu A(-1;3), B(1;2), C(0;5). Torna nepumerp TpeyroJbHuKa
ABC paBeH ...

+6\/§+\/@
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26+/5 + /65
5410
2+\/§

Bbz6epume HECKOJIbKO NpaBUIbHblX 6APUAHNIOE OmeEeenid.

Ecau nauna orpe3ka AB paBHa 15, ToO KOOPAMHATHI HAYAJIA U KOHLA
O0Tpe3Ka MOI'YT ObITh PABHBI COOTBETCTBEHHO ...

A(5;12) u B(-7; 3)
A(—6; 1) u B(6; 10)
+4(0; 0) u B(15; 15) (50%)
+4(0; 15) u B(15; 0) (50%)

Bbl6epume HECKOJIbKO npasujibHblX 6dpuUaHnoe omeemada.

Ecan nimna orpe3ka AB paBHa 8, TO KOOPAMHATHI HAYAJIA U KOHIA
0Tpe3Ka MOI'YT ObITh PABHBI COOTBETCTBEHHO ...

+A4(=3; —=3) u B(5; —3) (50%)
A(O; 8) u B(8; O)

+4(2; —1) u B(10; —1) (50%)
A(O; O) u B(S; 8)

Bbl6epume HECKOJIbKO npasulbHblX 6apuUaHnios omeenida.

Ecan nauna orpe3ka AB paBHa 10, To KOOpAMHATHI HAYAJIA U KOHIA
0Tpe3Ka MOIyT ObITh PABHBI COOTBETCTBEHHO ...

+A4(2; —1) u B(10; 5) (50%)
+A(—3; —3) u B(5; 3) (50%)
A(0; 10) u B(10; 0)
A(0; 0) u B(10; 10)

2 3a0anue: OcroeHble 3a0a4u aHAAUMUYECKOoU ceomempuu Hd niockocmu.
oejlenue ompe3Kd 6 3aA0AHHOM OMHOUICHUU

Beeoume Baw eapuanm omeema.

Hansl Toukn A(1; 10) m B(-13; 2). Toraa cyMMa KOOPAMHAT CepeIHHbI
OTpe3Ka PaBHA ...
0

Beeoume Baw sapuanm omeema.

Hanbl Touxn A(5; 7) m B(-3; 5). Toraa cymma KOOpPXHHAT cepeIHHBI
OTpe3Ka paBHA...
2
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Beeoume Baw sapuanm omeema.
JlaHbI TOYKH A(—l; —1)) " B(3;

cepeIMHBbI OTPe3Ka PaBHA...
3

—7) Toraa cymma KOOpIXMHAT

Buibepume 00un npasuiibHblLil 6apUaHm omeemd.
Jlanpl BepumHb Tpeyroasnuka ABC: A(3; 4), B(-3; 4), C(0; —2), CD
—ero meauana. Torna KoopauHaThl TOYKH D paBHHI ...

+(0; 4)

(0; 8)
>
(=3; 0)

Buibepume 00uH npasuibHblLil 6apUAHI Omeemd.
Jlanel Bepumab Tpeyroasnuka ABC: A(-1; 2), B(3; 2), C(1; —2),CD
— ero meguana. Torna koopauHaTel To4KH D PaBHBI ...
(0; 0)
(2 4)
+(1; 2)
2; 0)

3 3a0anue: Ilpamas na niockocmu

Buvibepume ooun npasunvHulli apuanm omeema.

O01ee ypaBHeHUe NPSMOM, POXOAsiIIeil Yepe3 TOUKH A(— 2;3)
B(3;-3) umeer Bu...

+6x+5y—-3=0
—-5x—-y-7=4
6x+5y—-27=0
—-5x+6y=0

Bvibepume Heckonbko npasuibHulX 6apuanmos omeema.
Cpean npsMbIx

[ :x+5y+10=0,
[,:2x+10y—5=0,
[;:2x—10y—-10=0,
[,:—2x+10y —10=0
napajuieJbHBIMH ABJISIOTCA ...
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Lol
+h m Ly (50%)
Lowl,

+1 m 1, (50%)

Buvibepume Heckobko npasuibHuIX 8apUaAnmos omeema.

IIpsiMasi HA IJIOCKOCTH 3a1aHa ypaBHenuneMm YV = 2x — 7, Toraa
NneprneHuKYJISIPHBIMY K Hell ABJISIIOTCS MPsSIMbIE ...

+—4y—=2x+7=0 (50%)

y=2x—38

x—2y—5=0

+x+2y+5=0 (50%)

Bulbepume Heckobko npasuibHbX 6apuannos omeemd.
IIpsiMasi HA JIOCKOCTH 3a1aHa ypaBHenueM 2) +8x—5=0, Toraa
napajuieJIbHBIMU K Heil ABJISIOTCS NpsIMbIE ...

3y—12x4+7=0
+4x+y—9=0 (50%)
4x—y+5=0

+3y+12x—13=0 (50%)

Buvibepume nHeckonvko npasuibHuIX 6apuanmos omeema.

IIpsiMasi HA MJIOCKOCTH 3a/1aHa ypaBHenueM d)Y + X —3=0, Torga
NePHeHIUKYJIAPHbIMH K Hell ABJISIOTCH NpAMBIE ...

+2y —10x+3=0 (50%)

S5x+y+9=0

2y+10x—-5=0

+5x—y—T7=0 (50%)

4 3a0anue: Kpuswle smopoco I’lODﬂ()Ka

Bvibepume neckonbko npasuivbHuiX 6apuanmos omeema.
ITapa6osamu ABJIAIOTCA ...

2 2
x +4y° =1

2 2
R
16 25
+y° =4x

+x> =4y

Bvibepume Heckonbko npasuibHulX 6apuanmos omeema.
I'mnep0Oosiamu ABJIAIOTCA ...



Bvibepume neckonbko npasuivbHuiX 6apuanmog omeema.
ITapabosamu ABJIAIOTCA ...

(x+1) —(y+2) =36

+x+y° =25
+x'—y=4
x2 2
Y
9 16

Buvibepume nHeckonvko npasuibHuIX 86apuanmos omeema.
I'mnep6osamu sABJASAIOTCA ...

+9x* —16y” =12
(x=2)" +(y-2)" =4
X' +y =1
+x2_y2:1

Bvibepume ooun npasunbHulil 6apuanm omeema.
OKpY:KHOCTBHIO ABJISICTCA ...

x2 2
X Y,
9 7
x=3y-7=0
2 2
Y
9 7
+x2+y2=9

5 3a0anue: KDMSble 6mopozo nOD}laKa

Coomnecume sn1emenmol deyx CNUCKO8 U Hasxcmume KHONKYy «,Zlaﬂee»
YcraHoBuTE COOTBETCTBHE MEKAY KpHBOﬁ BTOPOTO MOpAAKaA M €€

YPaBHEHHEM.
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1. [Tapabona

2 2
2.5 Y _1(33,5%)
25 9

2. Dmrnc y*=9=0
3. Tunep6ona Y +25=0
1.y* =9x (33,5 %)
2 2
3.2 Y _1(33,5%)
9 25

Coommuecume 21emeHmyvl 08YX CNUCKO8 U HadcmMume KHONKY «/laneey
YcTaHoBHUTE COOTBETCTBHE MEXKAY KPMBOI BTOPOI0 MOPSAAKA U ee

YPaBHEHHEM.
1. ITapaboia 2 2
P 2.5 Y _1(33,5%)
27 13
2. Dirce 13y2 —27x2 =0

3. l'unepOoia

27y +13x> =0

2 2

3.5 Y _1(33,5%)
13 27

1.y* =13x (33,5 %)

Coomnecume sn1emenmol deyx CNUCKO8 U Hascmume KHONKYy «,Zlaﬂee»
YcraHoBuTe COOTBETCTBHE MEKAY KpHBOﬁ BTOPOTO MOpAAKa M €€

ypaBHEHHEM.
1. ITapa6oma 22
P 3.5 Y _1(33,5%)
7 12
2. DuMre 1.y* =12x (33,5 %)
3. T'umep6ona 12y? =7x* =0
7y2 +125% =0
x2 2
2.2 Y _133,5%)
12 7

Coomnecume 21emenmvl 08YX CNUCKO8 U HAdCMume KHONKy «/laneey
YcraHoBHUTE COOTBETCTBHE MeKAY KPUBOM BTOPOIo MOPS/IKA U ee

ypaBHEHHEM.
1. ITapaGona 2 2
P XY 1335%)
8 15
2. Dimarc 22
2.5 4 _1(335%)
15 8
3. Tunep6ona 15y* -8x* =0
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1.y* =8x (33,5 %)

83> +15x =0

Coomuecume 21emeHmyvl 08YX CNUCKO8 U HaMCMume KHONKY «/laneey
YcTraHoBHTE COOTBETCTBHE MEXKAY KPMBOW BTOPOI0 MOPSAAKA U ee

YPaBHeHHeEM.
1. ITapaGona 22
P 3.5 Y 1 (33.5%)
49 81
2. Dnnurnc 81y —49x* =0
3. 'nnepboiia 49y* +81x* =0

1.y* =49x (33,5 %)

2 2

2. X v Y _133,5%)
81 49

6 zaoanue. KDM@ble 6mopozo I’lOl?}laKa

Buvibepume ooun npasunvbHwlli apuanm omeema.
2 2

X
Ecau ypaBHeHue runep00Jibl HMeeT BU i % =1, T0 IyIMHA ee

AefiCTBUTEJbHOM MOJIyOCH PABHA...
9
+2
3
4

Buvibepume ooun npasunvbHulli apuanm omeema.
2

X
Ecau YpPaBHEHUE FHHCpﬁOJH)I nMeeT BUJ E — % = 1, TO AJIMHA €€

AefiCTBUTEJbHOM MOJIYyOCH PABHA...
+4
16
9
3

Buvibepume ooun npasunbHulli apuanm omeema.
2 2

Ecau YPABHEHHE 3JIJIMIICA UMEECT BU/I 3 + i}—6 = 1, TO AJJIMHA €I'0 MaJiou

MOJIyOCH paBHA...
4
16
9




+3

Bvibepume ooun npasunvHulll 6apuanm omeema.
YpaBHenune napa6oJibl ¢ BEpUINHON B HAYaJIe KOOPAUHAT,
CHMMETPHYHOI OTHOCHUTEJBHO 0cH Ox M MPOXoAsIeil Yepe3 TOUKY A(4;—2),

HMeeT BU] ...
2

Yy =—x
y2:4x
x*=-8y
+y2:x

Beeoume Baw sapuanm omeema.
2 2

X Y
Paccrosinue mexay poxycamu 3J1MIca 169 +——=1 paBHoO ...

144
10

7 3a0anue: OcHosnbvle 3a0a4u AHAIUMUYECKOl ceomempuu 6 npocmpancmee

Buvibepume ooun npasunvbHuili apuanm omeema.

B npocTpaHcTBe NMeeTcCs 0TPE30K, COeIMHAIONINI 1Be TOYKH €
a0cruccamu pa3HbIX 3HaKOB. Toraa 3ToT 0Tpe30k 00513aTeJIbHO NepeceKaer...

+miockocts Oyz

I0CKOCTh Oxy

IJI0CKOCTh Oxz

och abcruce

Buvibepume ooun npasunvbHwili gapuanm omeema.

B npocTpaHcTBe HMeeTCH 0TPE30K, COCTUHAIOIIMA IBE TOYKH C
aNMIMKATAMM Pa3HbIX 3HAKOB. Toraa 3ToT 0Tpe30k 00s13aTEJIbHO
nepeceKaer...

OCh aIIINKaT

I0CKOCTh Oxz

m10ckocTh Oyz

+mockocth Oxy

Buvibepume Heckovko npasuibHuIX 8apUAHmMos8 omeema.

B npocTpaHcTBe HMeeTCH 0TPE30K, COeTUHSIOIIMA IBe TOYKH C
a0cruccamMm OJMHAKOBBIX 3HAKOB. Toraa 3ToT 0TPE30K HE MOKET
nepeceKarh...

IIOCKOCTh Oxy

0Ch a0CIHCe
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+mtockocTh Oxz
+miockocts Oyz

Bvibepume ooun npasunvHulll 6apuanm omeema.

B npocTpaHcTBe HMeeTCs 0TPE30K, COCAMHAIOLIMI ABEe TOYKH €
HYJICBBIMH aNIJIMKaTaMH. Toraa 3ToT 0TpPe30K HEeJUKOM JIEKHT...

+B mmockoctu Oxy

B IJI0cKOCTH OxZ

Ha OCH aIlIlJIMKaT

B Itockoctu Oyz

Buibepume ooun npasunvHwlli 6apuarnm omeema.

B npocTpancTBe HMeeTcsl 0TPE30K, COeTUHSIIOIIMNA 1Be TOUYKH €
HYJIEBBIMHU a0CIHCCAMU M aniuInKaTaMu. Toraa 3ToT oTpe3ok 00513aTeJIbHO
JICJKHUT...

Ha ocu adcIucce

+Ha ocH OpJUHAT
Ha OCH amIuIuKaT
B I1ockoctu Oxy

8 3a0anue: Ocnosnbvle 3a0a4u AHATUMUYECKOL ceomempuu 6 npocmpancmee

Buvlbepume o0un npasuiibHblll 6apuanm omeemd.

Koopaunara Y, TOYKH A(l;y0;6), NpUHAJJIeKALEH II0CKOCTH
Tx—y+ 62—4020, paBHa ...

5

+3

4

2

Buvibepume 00un npasuibHblll 6apuanm omeemd.

Koopaunara z, TOYKH A(1;3;ZO), NpHHALIeKAIEH II0CKOCTH
3x—=7y+z+7=0,pasna ...

7

10

13

+11

Buvibepume o0un npasuibHblll 6apuanm omeemd.

Koopaunara Y, TOYKH A(S;y0;1>, NpUHAJIeKALEH II0CKOCTH
2x—y+9z—15=0, pasna...

6



+4
7
5

Bolbepume o0un npasunvbhulil 6apuanm omeemd.

Koopaunara X, To4kH A(x0;1;3) , TPUHAJIeKAIIEH MJI0CKOCTH
2x+y—2z-3=0, paBHa ...

5

3

6
+4

Buibepume o0un npasuibHbill 6apuanm omeemd.

Koopaunara X, TOUYKH A(X0;1;4>, NPUHANJIEKAIEH I0CKOCTH
3x+2y—z—4=0,paBna ...

+2

3

4

1

9 3a0anue: Ilnockocms 6 npocmpancmee

Bvibepume ooun npasunbHulil 6apuanm omeema.
HopManbHBIN BEKTOP IVIOCKOCTH X —4) —8z —3=0 uMeeT KOOPAUHATHI

Bvibepume o0un npasunvhulll 6apuanm omeema
HopmanbHbIi BEKTOP IVIOCKOCTH 7x — Y —z =0 HMeeT KOOPAUHATHI ...

(7;0;—1)
+(7;—1;—1)
(- 7;151)
(7;0:0)

Bvibepume ooun npasunbHulil 6apuanm omeema.

HopmanbHblii BeKTOP IWIOCKOCTH 4x +8y +9z—1=0 umeer
KOOPAUHATHI ...

(4;8;—1)

+H4; 8;9)
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(8;9;-1)
-4-8-9)

Bvibepume ooun npasunvHulll éapuanm omeema.
HopManbHBIi BEKTOP IVIOCKOCTH X —5y +62z—11=0 numeer

KOOPJIUHATHI ...
+(1;-5;6)
(—5;6;,—11)
(—1;5-6)
(1;6;—11)

Bvibepume ooun npasunvHulll 6apuanm omeema.
HopManbHbIil BeKTOP IVI0CKOCTH 3x+2y+2z—-10=0 uMmeer

KOOPAHUHATHI ...
(3; 1;-10)
(2; 1; - 10)
(-3;-2,-1)
+(3;2; 1)

10 3a0anue: HOG@D)CHOCWZM 6nmMopozo I’lODﬂaKCl

Buvibepume ooun npasunvbHulli apuanm omeema.

(1) +2) (2-5F
4 25 2 ’

Touka, npuHaAJIeKAIIAS MOBEPXHOCTH

HMEECT KOOPANHATHI ...
+(1;-2:5)
(- ;-2;5)
(1;2;-5)
(4;25;2)

Buvibepume ooun npasunbHulli apuanm omeema.

Jlano ypaBHeHue cepbl x° + (y — 5)2 +2z>—10z-26=0. Toraa ee HeHTp
nMeeT KOOPAUHATHI ...

(O;—5;—5)

+(0;5;5)

(0;10:10)

(0;-10;-10)

Bvibepume ooun npasunviblil 6apuanm omeema.

Jano ypaBHenue cgepol (x - 2)2 + (y + 3)2 + (z - 4)2 =4. Toraa ee uenrTp
nMeeT KOOPAUHATHI ...

(2:3:4)
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(- 2:3:-4)
(- 2;-3;-4)
+(2;-3;4)

Bvibepume ooun npasunvbhblil 6apuanm omeema.

Jlano ypaBHenue cepbl (x + 5)2 +(y- 4)2 +(z- 3)2 =9. Torna ee uenrTp
HMeeT KOOPIAMHATHI ...

(5;-4:-3)

+(-5:4:3)

(5:4:3)

(— 5;—4;—3)

Buvibepume ooun npasunvHwlli apuanm omeema.

Jlano ypasnenue cepbl (x — 3)2 +(y+ 2)2 +(z+ 1)2 =4 . Toraa ee nueHTp
uMeeT KOOPAMHATHI ...

(3;2;1)

(=3:2:1)

(- 3;-2:-1)

+(3;-2-1)

PA3JIEJI 4. Dj1eMeHTBI MATEMATHYECKOT0 AHAJIN3A

1 3a0anue: Ocnosuvle cgoticmea (hyukyuil. 0o1acms onpeodenenus QyHKuuu

Buvibepume ooun npasunvHulli gapuanm omeema.

x+6
SIBJISIETCSI MHOZKECTBO ...
Ux+

ObaacTb10 onipeesieHust PYHKIUN ) =

(6;+oo)

+ [— 6;—3) U (— 3;+oo)
(= 3;+00)

[— 6;+oo)

Buvibepume ooun npasunvHbulli 6apuanm omeema.

O0JacTbi0 onipeneieHust YHKIHH ) = In(1 - x)

ABJISETCH MHOKECTBO ...
x+3

+(—o0;=3)U (- 3;1)
(—o051)
(= o0s1]
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(—o0=3)U (= 3:1]

Buvibepume ooun npasunvHuili apuanm omeema.

OobaacTbi0 onipefesieHUst PYHKIUM ) = arccos(g — 1] SIBJISIETCH
MHOKECTBO ...

+[O;4]

[2;+oo)

(0:4)

[0:1]

Buvibepume ooun npasunvbHuili apuanm omeema.

OG.1acTbI0 onpeeienusi GyHKIHH y =4 —x° SIBJIsIeTCS MHOXKECTBO ...
(-22)

+[-2; 2]

(=3 2)

(o0 2]
Buibepume ooun npasunvHulii 6apuanm omeema.

X
OobaacTbI0 onipeaeeHUss PYHKIUUMN ) = ﬁ SIBJISIETCH MHOKECTBO ...
x° =9

(=01 3)

[-3; 3]

+(—oo; —3)U(3; +oo)
(=oos =3]U[3; +0)

2 3a0anue: OCcHo8HbIE CBOUCBA (DYVHKUUL: MHOMICECMEO 3HAYEHUN

Bovibepume 00uH npasunbHbLil 6apUAHm OMeemd.
Jana gynkunst y =8cos(3x+6). Toraa ee 06,1acThI0 3HAYEHHIT SIBJISIETCH
MHOKECTBO ...

+[-8, 8]
[-24, 24]
(~o0. +20)

[-1.1]

Buvibepume ooun npasunvHwlli apuanm omeema.
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JMana gynkuus y =5sin(2x+3). Toraa ee 06,1acThI0 3HAYEHMIT SIBJISIETCS
MHOKECTBO ...

(-1 1]

+[-5; 5]

[~10; 10]

Bovibepume 00uH npasuibHbLil 6apUAHm OMEemd.
Jana gpynkuns y =4cos(5x+7). Toraa ee 06.1acTbI0 3HAYEHMIH SIBIsIETCS

MHOZKECTBO ...
[-20; 20]
(-5 1]
(—oo; +oo)
+[—4; 4]

Bovibepume 00uH npasunbHbLil 6apUAHM OMEemd.
JMana gynkuns y =3sin(7x—4). Torna ee 06;1acThI0 3HAYEHMIT SIBJIsSIETCS

MHO’KECTBO ...
(—OO; +OO)
+[—3; 3]
[-21; 21]
(-1 1]
Buvibepume ooun npasunvbHblli 6apuarnm omeema.

Mana pyHkuus y = 2sin(5x + 3) . Toraa ee 00/1acTBI0 3HAYCHUH SABJISACTCHA

MHOKECTBO ...
[-10; 10]
+[-2; 2]
(—oo; —|—oo)

[-1 1]

3 3a0anue: OcHosHble CBOUCMBA (DVHKUULL: YeMHOCb, HeYemHOCb

Bbz6epume HECKOJIbKO npasuUibHblX 6dpUaHnos omeemad.
chaane, KaKHue U3 NMPEACTABJICHHBIX HUZKE (l)yHKIII/Iﬁ ABJIAIOTCH

HeYeTHbIMH:
X :
+y= +sinx (50 %)
cosX

52



yzx3 12X
+y=x" +tgx (50 %)
x(x+1)

sin x

Buvibepume Heckobko npasuibHuIX 8apUAHmMos omeema.

Ykaxure, Kakue U3 NMpeJICTABJICHHbIX HUKe PYHKIUN SABJISIOTCS
HEeYE€THBbIMU:

y= X ctgx

+y= €OSY _ Sinx (50 %)
X

3 .
+y=x"+sinx (50 %)
x(x-1)

y = -
1gx
Buibepume neckovko npasuibHuIX 8apuanmos omeema.
YKaknTe, KaKHe U3 NMPeACTaBJIeHHBIX HHKe (DYHKIMH SIBIASIIOTCS
HEYEeTHBHIMH:

y=x"-sinx
+y= al +1gx (50 %)
COS X
+y=x"+ctgx (50 %)
~x(x+1)
ctgx

Buvibepume neckonbKo npasuibHblx 6apUanmos omeema.
Ykaxure, Kakue U3 NpeIcTABJICHHbIX HUKe GYHKIMH ABJISAIOTCS
HEYETHBbIMU:

y=x-sinx
+y= Y sinx (50 %)
COS X
x(x+1)
y=—7—
1gx

+y =x—tgx (50 %)

Buvibepume neckonbKo npasuibhblx 6apuanmos omeema.
Ykaxure, Kakue U3 NpeIcTABJICHHbIX HUKe GYHKIMH ABJISAIOTCS
HEYETHBbIMU:

3 .
y=Xx-arcsinx
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X

+y= —tgx (50 %)
COS X
+y=x"+tgx (50 %)
x(x+1
e
1gx

4 3a0anue: OcHo8HbLE CBOUCMBA (bVHKuuﬁ.' nepuoc)utmocmb

Bbz6epume HECKOJIbKO npasujibHblX 6apUaHnoe omeemada.

. 1
Ykaxurte, Kakue U3 NpeJACTABJIEHHbIX HUKe (PYHKIMH MMeI0T Nepuo/ 3

+y=1tg37zx (50 %)
+y=cos6xx (50 %)

=ctg X
3

y=sin2—7zx
3

Bovibepume neckonbKo npasuibubix 8apuanmos omseema.
YkaxurTe, Kakue U3 NpeAcTaBIeHHBIX HUKe GyHKIMA UMeloT nepuoj 4.
y=sin2zx

+y= tg% (50 %)
y=ctgdrx

+y= cos% (50 %)

Buvibepume neckonbKko npasuivhblx 6apuanmos omeema.
VYKaxkuTe, KaKue U3 IIPEJCTaBIEHHBIX HIKE (DYHKIMH MMEIOT NIEPHOJ 1 .

4
y=cos4rx

=ct X
y=cig 4
+y =sin8zx (50 %)
+y=tgdnx (50 %)

Buvibepume nHeckovko npasuibHuIX 86apUAHmos omeema.
Ykaxkure, Kakue U3 NpeICTaBJICHHbIX HIKe PYHKIUI UMEIOT nepuos 3.

+y= cosz?ﬂx (50 %)
y=1tg3rx
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—sin3—7rx
RS

+y= ctg% (50 %)

Bbl6epume HECKOJIbKO npaesujibHblX 6apuUaHmoe omeemada.
. 1
YKa)KI/ITe, KaKHue U3 NMPEACTABJICHHBIX HUZKE (l)yHKI[I/II/I HMET nepuoa Z .

+y=cos8zx (50 %)
y=sin4rx
+y=ctgdrnx (50 %)

g x
yg4

5 3a0anue: Ilpeden hyuxuuu

Beeoume Baw eapuanm omeema.
sin 5x

3HauyeHHe Mpe/esia ling PaBHO ...
X—>

5

Beeoume Baw eapuanm omeema.
X

3naveHue npegena lim—

PaBHoO ...
x-0sIinSx
0,2

Beeoume Baw eapuanm omeema.
. 1g3x
3HadyeHue npeaeaa lim—— pasHo ...
x—>0 x
3

Beeoume Baw sapuanm omeema.

3navenue npegena lim PaBHO ...
x—0 X

tg?2
0,5

Beeoume Baw eapuanm omeema.
sin 6x

3navenue npegena lim

aBHO ...
x—0 thx p

3

6 za0anue. [Ipeoen hyukuuu
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Buvibepume ooun npasunvbHuili apuanm omeema.

Beckoneuno-manoii pynkuueii mpu x — 0 siBjasiercs ...

f(x):x2 +1
S (x) =12

Bvibepume ooun npasunbHulil 6apuanm omeema.

Beckoneuno-manoii pynkuueii mpu x — 0 siBasercs ...

flx)=x*-1
+f(x)= xf—7
f(x)=3"
1=

Buvibepume ooun npasunvHulli apuanm omeema.

beckoneuno-manoii pynkuueii npu x — 0 siBasierces ...

f(x):x2+5
xX+3
f(x)_x 7
+ f(x)=sinx
f(x)=2

Buvibepume ooun npasunvbHulli 6apuanm omeema.

Beckoneuno-manoii pynkuueii npu x — 0 siBaseres ...

+f(x)=tg3x
f(x)=x2+1
f(x)zlnx
1=

Buvibepume ooun npasunvbHulli 6apuanm omeema.

beckoneuno-manoii pynkuueii npu x — 0 siBaseres ...

+ f(x)=1g4x
f(x):x2 +5
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7 3a0anue: [Ipouszeoonvie nepso2o nopsaoka QyHKUUYU 0OHOU NepemenHou

Buvibepume ooun npasunbHulli apuanm omeema.
IIpousBoanas pyHkunm y = sin(x2 + 1) paBHa ...

—Zx(:os(x2 +1)
cos(x2 +1)
+2xcos(x2 +1)

xcos(x2 +1)

Buvibepume ooun npasunvHulli apuanm omeema.
IIpousBoaHass pyHKUUM ) = cos(sz - 2) paBHa ...

xsin(Sx2 —2)
—sin(Sx2 —2)
Jr—lesin(Sx2 —2)
10xsin(5x" —2)

Buibepume 00un npasuibblil 6apuUaHm omeema.
IpousBoaHas PyHKUUH ) = sin(Zx2 — 5) paBHa ...

—xcos(2x2 —5)
cos(2x2 —5)
+4xcos(2x2 —5)
—4xcos(2x2 —5)

Buvibepume ooun npasunbHulli 6apuanm omeema.
IIpousBoaHass pyHKuUM ) = cos(3x2 + 2) paBHa ...

+—6xsin(3x2 +2)
xsin(3x2 +2)
—sin(3x2 +2)
6xsin(3x" +2)

Buvibepume ooun npasunvHulli apuarnm omeema.
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x+3

IIpoussoanast pyHKUMH ) =

1

_x+2
2x+5

(x+2)2

1
(x+2)2

1
()c+2)2

paBHa ...

+—

8 3a0anue: [punoorcenus ouddeperHuuaibHo20 ucuucieHus yHKuuU 0OHOU

nepemenHou

Bvibepume ooun npasunvhwiil 6apuanm omeema.
Ha pucynke nzoopasken rpadpux npou3BoaHoi y = f ’(x) pyHKuMH
y = f(x), 3anannoii na orpeske [—1;7].

Ya

I
a1 |0

— — >

y=7)

Toraa Toukoii MakcumyMa GyHKIHUHN ) = | (x) ABJIACTCA ...
2

-1

+4

0

1
i

f—

Buvibepume ooun npasunvbHulli apuanm omeema.
Ha pucyHnke nzoopaxxen rpaguk npou3BoaHoi y = f ’(x) pyHKIun
y = f(x), 3anannoii na orpeske [—2;6].
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y=1

1
7
(R
(=)

Toraa Toukoii MuHUMyMa GyHKIUHN ) = | (x) ABJIACTCA ...
-2
+3

1

Buvibepume ooun npasunvbHulli apuanm omeema.
Ha pucynke nzo0pa:keH rpapuk npou3BoaHON ) = [ ’(x) pyHKIUM

y= f(x), 3aJaHHOW HA OTpe3Ke [— 2; 6].

y

A

-|2 0 i I I | 1 6! 1 FX
J\F=f'(x)

Toraa Touko MakcuMyMa GyHKIUM ) = f (x) SIBJIAACTCA ...

6

4
+—-1
-2

Buvibepume ooun npasunbHulli apuanm omeema.
Ha pucynke n3o0paskeH rpapuk npou3BoaHON ) = [ ’(x) pyHKIUn

y= f(x), 3aJJaHHOM HA OTpe3Ke [— 3; 3].
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Toraa Toukoit MakcumyMma QyHKIuM y = f (x) ABJIACTCA ...
1

-3

+-2

3

Buvibepume ooun npasunbHulli apuanm omeema.
Ha pucynke nzo0pa:keH rpapuk npou3BoaHON ) = | ’(x) pyHKIuM
y= f(x), 3aJJaHHOM HA OTpe3Ke [— 5; 3].

¥i
y=f&)

3
x"!

Toraa Toukoit MuHNIMyMa QyHKIUM ) = f (x) ABJIAETCA ...
+—4

-3

-5

3

9 3a0anue: Ocrosnvle Memoobl urmezcpupoe6arusl

Buvibepume ooun npasunvbHulli apuanm omeema.

dt
HNuTerpan f ﬁ paBeH ...
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h+JW
2J_ M—JW

+@Hﬂh+‘+C+
mﬁ+4r+ﬂ+c

arctg L +C
J3

Buvibepume ooun npasunvbHulli 6apuanm omeema.

HNurerpan f i
P 42

PaBeH ...

+Larctgi—|—C

a
h+JT

2J_ M—Jw

1
—arct ——I— C
PR

) t
arcsin— + C

NG

Buvibepume ooun npasunvHulli 6apuanm omeema.

MHO03KecTBO epBo0OpasHbIX PyHKIHH | (x) = C0S3X uMeer BMI ...

3sin3x+C
—%sinSx-l—C
3sinx+C
+§sin3x—|—C

Bvibepume 00un npasunvhwili 6apuanm omeemad.

. X
MHo3KecTBO nepBooGpasubix gpynkmun f(x)= s1n§ uMeeT BUJ ...

200s£+C
2
+— 2cosE +C
2
1

—cos£+ C
2 2

— lcosz +C
2 2
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Buvibepume ooun npasunvHulli apuanm omeema.
2
MHO0:KeCTBO MePBO0OPa3HbIX GyHKIHH [ (x) =e”" umeer BUJ ...

_leZX +C
2

2" +C

er +C

+léﬂ+c
2

10 3a0anue: HDM]ZOO;‘C@HI/I}Z onpedeﬂeﬂﬂoeo urmezpaid

Buvibepume ooun npasunvHulli apuanm omeema.
Inomans ¢gurypsl, H300paKeHHOH HA PUCYHKe, ONpeaeJIseTCs
HHTErpPajioM ...
y F

2

: y=-x2+2
A4 1 L A L

AP X

(—x2 + 2)dx

Bvibepume ooun npasunbHulil 6apuanm omeema.
Iinomaas gurypsl, H300paKeHHOH HA PUCYHKE, ONIpeae/IsAeTCs
HHTEIrPaJIOM ...
Yt y=2x%+1




Buvibepume ooun npasunvbHulli apuanm omeema.
) 9 2 %)
Inomans purypel, orpaHnYeHHON Mapadoaoii y =2x —x° u npaMou
x+ y =2, pplunciasercs ¢ IOMOIIbI0 HHTErPaJA ...

Bvibepume ooun npasunbHulil 6apuanm omeema.
o 2 2
I[Mnomans puUrypsl, orpaHMYeHHOM JUHUAMHA VY =X, y=3x", x =1,

BBIYUCIACTCHA C MOMOIIBIO OIPEACJICHHOT0O HHTErpaJjia ...
1

[(xz —3x )dx

fxzdx

0
1

2
[3x dx
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1
+ [ (3x* =7
[(X x)dx

Buvibepume ooun npasunbnulil éapuanm omeema.
Ilnomaas kKpuBoMHeiHON Tpaneuuu D
h y=vX

of 1 4 X

paBHa ...
10

3
8
3

PA3JIEJI 5. DiieMeHTBHI TEOPUH BEPOSITHOCTEM

1 3a0anue: Onpedenenue 6epoammHocmu cooblmusl

Buvibepume ooun npasunvHulli apuanm omeema.
HrpanbHasi kocTh Opocaercs oauH pa3. Toraa BeposiTHOCTD TOr0, YTO HA
BepXHeH rpaHM BbINajgeT 6 04KOB, paBHa ...

1
+ —
6
0,1
0
1

Buvibepume ooun npasunvHulli apuanm omeema.
N3 ypHbI, B KOTOPOil HaxoAATCcs 4 0eJIbIX U 7 YePHBIX IIAPOB, BBIHUMAIOT
Hayjaady oauH map. Toraga BeposiITHOCTb TOr0, YTO 3TOT WIAP OyaeT 0eJibIM,

paBHa ...
1

1
3

64



Buvibepume ooun npasunvhwiii sapuanm omeema.

N3 ypHbBI, B KOTOPOil HAX0AATCSA 5 0eJIbIX U 9 YepHBIX IIAPOB, BBIHUMAIOT
Hayjauy oauH map. Torga BeposiTHOCTb TOT0, YTO 3TOT AP OyAeT YePHbIM,
paBHa ...

1

5
14
14

9

9

+
14

Buvibepume ooun npasunvHulli apuanm omeema.
BeposiTHOCTB TOT0, YTO IPH OPOCAHMHU UTPAJIHHOT0 KyOUKA BbINaAeT

o0onee 4 oukos, COCTABJISIET ...

|>— N

bt
bt

Bvibepume ooun npasunbHulil 6apuanm omeema.
HUrpaabHas kocTh Opocaercs oauH pa3. Toraa BeposiTHOCTH TOr0, YTO HA

BerHeﬁ I'PaHM BbINIAAET MeHee mpex 04Ko6, paBHa ...

2 3a0anue: [ eomempuueckas 6eposmmnocms
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Bvibepume ooun npasunbHulil 6apuanm omeema.
B kBaapar co cropoHoii 12 OpomreHa Touka.

Toraa BeposiTHOCTH TOI0, YTO OHA MONA/IET B BbIEJEHHYIO 00J1aCTh, PABHA ...
2
5
1

[S—

2
72

1
+=

2

Buvibepume ooun npasunbHulli apuanm omeema.
B kBaapar co cTopoHoii 9 OpoieHa To4Ka.

Torna BEPOATHOCTDH TOI'0, YTO OHA MOIMAAET B BLIACJICHHYIO Oﬁ.l'laCTl), paBHa ...

12
40,5

Buvibepume ooun npasunvHulli 6apuanm omeema.
B kBaapart co ctopoHoii 5 OpoieHa To4ka.
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Torna BEPOATHOCTDH TOI'0, YTO OHA MOIMAAET B BLIACJICHHYIO Oﬁ.l'laCTl), paBHa ...

Buvibepume ooun npasunvHulli apuanm omeema.
B kBaapar co croponoii 11 OpoureHa Touka.

Torma BEPOATHOCTD TOI'0, UTO OHA NMONAA€T B BbIACJICHHYIO OﬁJIaCTb, paBHA ...

1
+=

2

11
1
11
60,5

Bvibepume ooun npasunbHulil 6apuanm omeema.
B kBaapart co croponoii 11 Opomena Touka.

Torna BEPOATHOCTDH TOI'0, YTO OHA MOIMAAET B BLIACJICHHYIO Oﬁ.l'laCTl), paBHa ...
2

11
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3 3a0anue: TeopeMbl VYMHOMNCEHUA 6€D0}ZH’IHOCI’}1€l:i

Bvibepume ooun npasunbHulil 6apuanm omeema.

N3 ypHbI, B KOTOpPOI HaxoaATcst 6 yepHbIX M 10 OesbIX IIAPOB,
BBIHMMAIOT OJHOBpPeMeHHO 2 mapa. Toraa BeposiTHOCTb TOr0, 4TO 002 1mapa
OyayT OesibIMM, PABHA ...

3
+=

8

0| i 5|,_

Bvibepume ooun npasunvhvlil éapuanm omeema.
B ypHe HaxoasTcs 2 Oeqabix M 3 yepHbIX miapa. VI3 ypHbl moouepeaHo
BBIHMMAIOT /IBA LIAPa, HO MOCJIe IEPBOro BLIHUMAHMS LIap BO3BPAILAETCH B

YPHY, U HIapbl B ypHe nepeMeminBaTcs. Tormna BeposiTHOCTH TOr0, YTO 002
mapa OeJibie, paBHa ...
4

_|__
25

Buvibepume ooun npasunvHulli apuanm omeema.
B ypHe naxoasitesi 4 0esbIX U 2 yepHbIX mapa. 3 ypHbI moouyepeaHo
BBIHUMAIOT ABa mapa. [Ipu 3ToM nmocJie nepBoro BBIHUMAHUS 1IAP

BO3BPAIAETCS B YPHY, H IIAPbI B YPHe NepeMemuBawTcs. Toraa

BEPOSITHOCTH TOI'0, YTO 002 mapa OeJibie, paBHA
1

36
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O N | N

Buvibepume ooun npasunvHulli apuanm omeema.
B ypHe HaxoasTcs 2 OeJbIX M 2 YepHbIX mapa. 3 ypHbI nooyepeaHo
BBIHMMAIOT IBa miapa. Toraa BeposiTHOCTB TOr0, 4TO 00a mapa OeJible paBHa

+
N =

Do N DA —

Bvibepume ooun npasunvhwlil 6apuanm omeema.
B ypue HaxoasTcs 3 0esbIx M S yepHbIX 1apoB. M3 ypHbI ooyepeaHo
BBIHMMAIOT 1Ba 1Iapa. Toraa BeposiTHOCTH TOr0, 4TO 002 1Iapa OeJible paBHA

3

28
37

56
9

64
5

64

4 3a0anue: T€0D€Mbl CHLONCEHUA, VYMHOMNCEHUA eeDOﬂmﬂocmeﬁ

Buvibepume ooun npasunbHulli apuanm omeema.

JBa cTpesika mpoM3BOIAT IO OAHOMY BbICTpesy. BeposiTHOCTH
NMONAaJaHus B LeJb JJIS IEPBOr0 M BTOPOro CTpesikoB paBHbl 0,7 u 0,2
COOTBETCTBeHHO. Toraa BepoiTHOCTH TOTO, YTO B LIeJIb MONMAAYT 00a CTpesKa,
paBHa ...

0,9

+0,14
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0,12
0,24

Buvibepume ooun npasunvbHwlli 6apuanm omeema.

/IBa cTpesika mpoOM3BOIAT IO OAHOMY BbICTpesy. BeposiTHOCTH
nmonmagaHmsd B 1e€Jb IJIA TIEPBOI0 U BTOPOTo CTPEJIKOB PaBHBbI 0,5 | 0,3
COOTBCTCTBCHHO. TOl"Ila BEPOSITHOCTDH TOI'0, YTO B I€JIb MOMIAAYyT 00a CTpEJIKa,
paBHa ...

+0,15

0,8

0,12

0,35

Buvibepume ooun npasunvHulli apuanm omeema.

JBa cTpesika mpoM3BOIAT IO OAHOMY BbICTpesy. BeposiTHOCTH
MONMAaJAHNS B 1eJIb JI IEPBOr0 M BTOPOro crpeiakoB pasubl 0,7 u 0,4
COOTBETCTBEHHO. Torga BepoITHOCTH TOT0, YTO B LeJIb NMONMAaJET TOJbKO OJIMH
CTPeJIOK, PABHA ...

+0,54

0,7

0,4

0,28

Buvibepume ooun npasunbHulli apuanm omeema.

J/[Ba cTpeJika NPOM3BOJSAT MO 0JHOMY BhICTpesy. BeposiTHocTH
NMONAaJAaHNs B LeJb JJIS IEPBOr0 M BTOPOro CTPeKkoB paBubl 0,6 u 0,7
CO0TBETCTBeHHO. Toraa BepoATHOCTb TOT0, YTO B LieJIb ONA/IeT TOJbKO OUH
CTPeJIOK, PABHA ...

0,42

+0,46

0,6

0,7

Buvibepume ooun npasunvHulli apuanm omeema.

J/IBa npeANpUsITUS] NPOU3BOAST PA3HOTUIIHYIO NPoaAyKUMI0. BepositTHoCTH
uX 0aHKPOTCTBA B TedeHue roaa paBubl 0,1 u 0,2 coorBercTBeHHO. Torna
BEPOSAITHOCTb TOT0, YTO B Te4YeHHE roJa 00AHKPOTUTCH XOTS ObI OTHO
npeanpusTe, paBHa ...

0,02

0,72

0,2

+0,28

5 3a0anue: @opmyna noanou eeposmuocmu. Popmyaa bavieca

70



Buvibepume ooun npasunvHulli apuanm omeema.
CoObiTHE A MOKET HACTYNIMTH JIMIIb MIPH YCJIOBUM MOSABJIEHUS OJTHOIO U3

JABYX HECOBMECTHBIX cOObITHIN B, u B,, 00pa3yiommx moJHyi0 rpymimy

1
coObITHii. U3BeCTHBI BepOATHOCTD P (Bl) =3 1 YCJIOBHbIE BEPOSATHOCTH

P(A/Bl): , P(A/Bz)zg. Toraa BeposiTHOCTH P(A) paBHa ...

1
2

N

3
8

Buvibepume ooun npasunvbHulli apuanm omeema.
CoObiTHE A MOKET HACTYNIMTH JIMIIb NIPH YCJIOBUM MOSABJIEHUS OJJHOTO U3

JABYX HECOBMECTHBIX cOObITHIN B, u B,, 00pa3yiommx moJHyi0 rpymimy

2
coObITHii. U3BeCTHBI BEPOSITHOCTD P<Bl> = g N YCJIOBHBIC BEPOATHOCTH

P(A/B)=
3

%, P(A / BZ) :%. Torna BeposiTHOCTD P(A) paBHa ...

4
1
2
3
5
+_

5

Buvibepume ooun npasunbHulli apuanm omeema.
CoObiTHE A MOKET HACTYNIMTH JIMIIb MIPH YCJIOBUM MOSABJIEHUS OJJHOIO U3

JIBYX HECOBMECTHBIX COObITHII B, u B,, 06pa3ylomux noJHy0 rpymnimny

3
coObITHii. U3BecTHBI BeposiTHOCTDL P (Bl) = U YCJIOBHbIEC BEPOATHOCTH

P(A4/B)==, P(A/Bz):%. Toraa Bepositnocts P(A4) paBna ...

W | —

2

3
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+ N | —
| wo

2|~
-

Buvibepume ooun npasunvHulli apuanm omeema.

B nepgoii ypHe 4 6esibix u 6 YepHbIX mapos. Bo BTopoii ypHe 1 GeJiblii u
9 yepHbIX WaApoB. 3 Haynavy B3STO YPHBI BbIHYJIM oAuH map. Toraa
BEPOSITHOCTH TOI'0, YTO 3TOT IIAP OKAKeTCcsl 0eJibIM, paBHA...

0,15

+0,25

0,5

0,3

Bvibepume ooun npasunvnulll éapuanm omeema.

B nepBoii ypHe 4 yepHbIxX 1 6 Oesbix miapos. Bo Bropoii ypHe 3 0esabIx u
YyepHbIX WapoB. U3 Hayaady B3iTOM YPHBI BbIHYIHM OAuH mwap. Torga
BEPOSITHOCTH TOI'0, YTO 3TOT LIAP OKAKeTCH 0eJIbIM, paBHA ...

+0,45

0,4

0,15

0,9

6 zadanue. J[uckpemmunvle ciy4auHble 6eIUYUHDL

Buvibepume ooun npasunbhulil éapuanm omeema.
/laH 3aK0H pacrpeeIeHUs1 BEPOATHOCTEH IMCKPETHOM CIIyYaHOM
BeJMYMHBI X:

X 1 2 3 4
p 0,2 0,3 04 a
Toraa 3HayeHue a paBHO...

-0,7

0,7

0,2

+0,1

Bvibepume ooun npasunvnulil éapuanm omeema.
/laH 3aK0H pacrpeeIeHUs1 BEPOATHOCTEH IMCKPETHOM CIyYaHOU
BeJMYMHBI X:

7

72



x |1 2 3 4
» 0,1 |a 0,2 |06
Toma SHAYCHHUE a PpaBHO...

~0,9

+0,1

0,2

0,9

Buvibepume ooun npasunbHulli apuanm omeema.
/laH 3aK0H pacnpeaeJeHUs1 BEPOATHOCTEH TUCKPETHOM CJIy4alHOH
BeJIMYHUHBI X:

X 1 2 3 4
p 0,1 a 0,5 0,3
Torna 3HaueHue a paBHO...

-0,9

+0,1

0,3

0,9

Buvibepume ooun npasunbHulli apuanm omeema.
/laH 3aK0H pacnpeaeeHUs1 BEPOATHOCTEH TUCKPETHOM CJIy4aHOH
BEJIMYHUHBI X:

x |1 2 3 4
» 02 |03 |a 0,1
Toma SHAYCHHUE a paBHO...

—0,6

0,3

0,6

+0,4

Buvibepume ooun npasunvhwiii sapuanm omeema.
JInckpeTHas coaydaiiHasi BeJIMYUHA 321aHA 3aKOHOM pacnpeae/eHus
BEPOSITHOCTEH

X 1 [2 T[4 s
p |02 o1 |a b

Torna 3HayeHus a u b MOTyT ObITH PABHHI ...

a=04, b=0,2
a=0,7, b=0,7
+a=04, b=03
a=02, b=0,1
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7 3a0aHue: ﬂuCern’IHble CﬂVUdﬁHble 6eIUYUHDbI (I{MC]ZOGble xapaKmepucmuKu)

Bvibepume ooun npasunbHulil 6apuanm omeema.
JluckperHas coyyaHasi BeJMYUHA X 3a1aHA 3AaKOHOM pacnpeaeeHust
BEPOSITHOCTEH

X -2 X, 4
p 0,5 0,2 0,3

Eciu matematnueckoe oxunanue M (X)=0,4, 1o 3nauenne X, paBHo ...
+1
3
-1
2

Buvibepume ooun npasunvHulli apuanm omeema.
JluckperHas ciiydyaHasi BeJJMYUHA X 3a1aHA 3AaKOHOM pacrpeaeeHust
BEPOSITHOCTEH

X 1 2 X,

D 0,1 |01 |08

Eciu maTemaTnueckoe oxuganne M (X )=5,1, To 3uauenne X; paBHo ...
+6

B N

Buvibepume ooun npasunvHulli apuanm omeema.
JluckperHas ciayyaHasi BeJMYUHA X 3a1aHA 3AaKOHOM pacrpeaeeHust
BEPOSITHOCTEM:

X -1 0 3
p 0,1 0,3 0,6
Torna matemaTuuyeckoe oKUaHUE CaydaiiHo# BequduHbl ¥ =5X paBHo...

10

6,7

9,5

+8.5

Bvibepume ooun npasunvhulll éapuanm omeema.
JluckpeTHas ciaydaifHas BeJM4YnHA X 32/1aHA 3AKOHOM pacrpeaeieHus
BEPOSITHOCTEH:



X -1 0 3
P 0,1 0,3 0,6

Torapa MmaremMaTnuyeckoe 0KUIAHUE CIAYYAWHON BeJTHYMHBI
Y =6X pasHo...

+10,2

11,4

12

7,7

Bvibepume ooun npasunbHulil 6apuanm omeema.

I[HCerTHaﬂ cnyqaifmaﬂ BEJIMYHUHA X3azlaHa 3aKOHOM pacnpeacjacHust

BEPOSITHOCTEH:

X -1 o 4
» 0,1 |03 |06

Torapa maTtemMaTn4yeckoe 0KHJIaHHUE CIYYAHHON BeJUYMHbI ' =4X pasBHo...

10
+9,2
12
6,3

8 3a0anue: HenDeDbl@Ha}l CJlV’laﬁHaﬂ eeluvuUra

Buvibepume ooun npasunvHwili apuanm omeema.

HenpepbiBHas ciayyaiiHasi BeJIMUMHA 3a]aHa pyHKIMelH pacnipeneaeHus

BEPOSITHOCTEH:
0 mpu x<0,
2
F(x)= % npu 0<x <3,

1 opu x> 3.
Toraa miIoTHOCTHL pacnpeae/ieHUsl BEPOATHOCTE UMeeT BHUA. ..
0 mpu x<0,

+f(x)= % npu 0<x<3,

0 opu x> 3.

0 mpu x<0,

flx)= % npu 0<x<3,

1 opu x> 3.



1 mpu x<0,
flx)= % npu 0<x<3,

0 opu x> 3.

0 mpu x<0,

3
flx)= ;—7 npu 0<x<3,

X mpu x> 3.

Bvibepume ooun npasunbHulil 6apuanm omeema.
HenpepsbiBHas ciyyaiiHas BeJMunHa X 3a/1aHA HHTErPaJIbHOM
(pyHkumeit pacnpene/ieHus BepOSITHOCTEM

0, x<-1,
F(x): 1-x*, —1<x<0,
I, x>0

Toraa 3Hayenue nuddepeHUIMAIBHON PYHKIMH pacnpeaeieHust

1
BCPOATHOCTECH ITOU COAYYAMHOH BCJIUYHUHDBI B TOYKE X = —5 PaBHO ...

N[ — A= B|w +
[

Bvibepume ooun npasunbHulil 6apuanm omeema.
HenpepsbiBHas ciyyaiiHas BeJMunHa X 3a/1aHA HHTErPaJIbHOM
(pyHKuMel pacnpeneaeHusi BEepOATHOCTEN

C, x<-1,
F(x): 2x+2, —1<x£—%,

1

I, x>——
2
Torna 3nayenue C paBHoO ...
+0
0,3
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1
2
~1

Buvibepume ooun npasunvHulli apuanm omeema.
HenpepbiBHasi ciiy4yaiiHas BeJuunHa X 3aJaHA HHTETrPAJIbLHOM
(yHKuuen pacnpeaeieHus1 BEPOITHOCTEH
0, mpu x<0,
2

F(x): f—6 mpu 0<x<4,

C npu x>4.

Torna 3nauenue C paBHoO ...
0
0,3
1

2
+1

Bvibepume ooun npasunvhulll éapuanm omeema.
HenpepsbiBHas ciay4yaiinas BeauunHa X 3a1aHa quddepeHuuaJIbHOH
(pyHKuMen pacnpeneaeHusi BEepOATHOCTEN
0 mpu x<2,

f(x)z C mpu 2<x<6,
0 npu x> 6.

Torna 3nayenue C paBHoO ...
0

0,3
+0,25
4

9 3a0anue: Hel/ll?el?bZGHCl}Z CﬂV%aﬁHaﬂ eeluvduUra

Buvibepume ooun npasunvbHulli apuarnm omeema.
HenpepbiBHasi ciiy4yaiiHas BeJuunHa X 3aJaHA HHTETrPAJIbLHOM
(pyHkumeit pacnpene/ieHus BepOATHOCTEM

0, x<0,
F(x): x2, 0<x<l,
I, x>1
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Toraa BeposITHOCTD, YUTO 3TA CJAydaiiHAsl BeJIMYMHA NPUMeT 3HAUYEHUE,

1
3aKJII0YeHHOEe B HHTEpBaJie (E’ 3|, paBHa ...

3
+ —
4

N[ — A=

Bvibepume ooun npasunvHulll 6apuanm omeema.
HenpepbiBHas ciiyyaiiHas BeJu4uHa X 3aJaHA HHTEIPAJIbHOU
(pyHKuMen pacnpeneaeHusi BepOATHOCTEH
0 mpu x<0,
2

F(x)z f—6 npu 0<x<4,

I mpu x>4.

Toraa BEPOATHOCTD, YTO 3TA cnyqaﬁﬂaﬂ BECJIMYHHA IPUMET 3HAYCHUE,
3aAKJIHYC€HHOC B HHTEPBAaJIc (2, 6), paBHa ...

3
+—
4

N[ = A=

Bvibepume ooun npasunvHulll éapuanm omeema.
HenpepsbiBHas ciay4yaiiHas BeuurHa X 3a/1aHA HHTErPaJbHOM
(pyHKuMen pacnpeneaeHusi BepOATHOCTEN
0 mpu x<1,
2

F(x)z xz—x mpu 1<x<2,

I mpu x> 2.

Toraa BEPOATHOCTD, YTO 3TA cnyqaﬁﬂaﬂ BE€JIMYHHA IPUMET 3HAYCHUE,
3aAKJIKYC€HHOC B HHTEPBAaJIc (— 1, 3), paBHa ...
3

4
+1
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N[ — | —

Bvibepume ooun npasunbHulil 6apuanm omeema.
HenpepsbiBHas ciyyaiiHas BeJMunHa X 3a/1aHA HHTErpaJbHOM

(GyHkumeit pacnpeae/ieHus BepOSATHOCTEM
0 mpu x<0,
2

F(x)= ;—5 mpu 0< x<5,

1 mpu x>5.

Toraa BeposiITHOCTD, UTO 3TA CiAydaiiHasl BeJIMYMHA NPUMeET 3HAYEHUE,
3aKJII0UYEeHHOe B HHTepPBaJie (— L; 2), paBHa ...
3
25
1
1

25
4

25

Buibepume ooun npasunvhwiii sapuanm omeema.
HenpepbiBHasi ciiy4yaiiHas BeJu4uHa X 3a1aHA HHTEIPAJIbLHOM

(pyHKuMel pacnpeneaeHusi BepOATHOCTEN
0 mpu x<2,

2
F(x)z % npu 2<x<3,

I mpu x> 3.

Toraa BeposITHOCTD, YTO 3TA CyYaiiHAsI BeJIMYMHA PUMeT 3HAYEHHE,
3aKJII0YEeHHOEe B HHTEpBaJie (2,4;4), paBHa ...

+0,68

0

0,25

0,5

10 3a0anue: Buowl 3axonoe pacnpedeneHusi CIV4aunblx 8 IUYUH

Beeoume Baw sapuanm omeema.
CayuaiiHasi BeJIMYHMHA pacnpeieieHa PABHOMEPHO HA MHTepBaJe (8; 12).

Toma €€ MaAaTEMATHYECCKOC OKUTAHUE PABHO ...
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10

Beeoume Baw eapuanm omeema.

Cayuaiinasi BeJJMUMHA pacnpeaejieHa pABHOMEPHO HA MHTepBaJe (4; 14).

Toraa ee MaTeMaTu4ecKoe OKMAAHUE PAaBHO ...
9

Bvibepume ooun npasunbhulil 6apuanm omeema.
I'pa¢gux miioTHOCTH pacnpeeeHUs1 BEPOATHOCTEH HeNpepbIBHOM

CJIy4ailHOM BeJUYUHBI X, pacnpenejiéHHOM PABHOMEPHO B HHTEepBaJie (— 1 7),
uMeeT BU:

1(x) 4
i
I |
! Lt
-1 0 7 X
Toma SHAYCHHUEC g PaBHO ...
L
8
1
6
1
1
7

Bvibepume ooun npasunbnulil 6apuanm omeema.
I'pa¢guk niIoTHOCTH pacnpeeeHUs1 BEPOATHOCTEH HeNpepbIBHOM

CJIy4ailHOM BeJUYUHBI X, pacnpeaejiéHHOM PABHOMEPHO B HHTepBaJie (— 2; 3),
uMeeT BU:

fix) 4
a
=+ 4
I !
| ]

— e >
-2 0 3 X
Toraa 3HayeHue a paBHo ...

1
+—

5
3
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1
2

Buvibepume ooun npasunvbHulli apuanm omeema.
HenpepbiBHasi ciiy4yaiiHas BeJuduHa X 3a1aHA IUVIOTHOCTHIO
(x-4)
1 e 18 .Toraa MaTeMaTH4YecKoOe
3W2rx

O’KUaHMeE ITON HOPMAJILHO pacnpeneJEHHON cJIy4YailHOi BeJJUYUHbI PABHO

pacnpeieieHus BepOATHOCTEH f(x)=

PA3JIEJI 6. Dj1eMeHTBI MATEMATHYECKOM CTATUCTUKH

1 3a0anue: Cmamucmuueckoe pacnpeoenetue sblOopKu (6b100pOYHAsL CPEOHAA)

Buvibepume ooun npasunvHulii sapuanm omeema.

B pesyabTaTe 6 u3mMepeHuil JJMHBI CTEP:KHA (0€3 MATEeMATHYECKUX
MOrPeIHOCTel) OBLIH MOJIYYeHbI CJIeaYyIoLue pe3yJbTaThl (B MM):

90, 95, 104, 108, 115, 112. Torna Bb1I0OpOYHAasi CPEeAHSAS JJIUHbI CTEPKHS
(B MM) paBHa ...

+104

108

90

112

Buvibepume ooun npasunvhwiii sapuanm omeema.

B pe3yabTaTte 6 u3mMepeHuii JJMHbI CTepP:KHSA (0€3 MAaTeMAaTHYeCKHUX
MOrpelHOoCcTel) OB MOJIYy4YeHbI CJIeYyIolIe pe3yJbTAThI (B MM):

95, 105, 108, 110, 115, 112. Torna BbiOOpoYHasi CPeAHAA JJIUHbI CTEPKHS
(B MM) paBHa ...

+107,5

108

95

112

Buvibepume ooun npasunvbHulli 6apuanm omeema.
B pe3yabTaTe 6 nu3mepeHuii JJMHbI CTepP:KHA (0€3 MAaTeMATHYECKHUX
NMOrpenHoCcTeil) ObLIH MOJYy4YeHbI CJIeAyIIINe Pe3yabTaThl (B MM):
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95, 105, 108, 110, 116, 120. Torna BbiOOpoYHAasi CPeIHAA JJIUHbI CTEPKHS
(B MM) paBHa ...

+109
108
95
116

Buvibepume ooun npasunvHulli 6apuanm omeema.
B pe3yabTaTte 6 u3mMepeHuii JJMHBI CTEP:KHA (0€3 MAaTEeMATHYECKUX
NMOrpenHoCcTeil) ObLIH MOJyYeHbI CJIeAYIIINe Pe3yabTaThl (B MM):

90, 105, 108, 110, 115, 120. Toraa BbIOOpOYHAsI CPEAHSS JJIUHBI CTEPHKHS
(B MM) paBHa ...

+108
108
90
110

Buvibepume ooun npasunvHulli 6apuanm omeema.
B pe3yabTaTte 6 u3mMepeHuii JJMHBI CTEP:KHA (0€3 MATEeMATHYECKHUX
NMOrPeNIHOCTe) ObLJIN MOJIyYeHbI CJIeyIolIHe Pe3yJbTaThl (B MM):

90, 105, 108, 110, 126, 130. Toraa BbIOOPOUYHAS CPEAHAS JJIUHBI CTEPHKHS
(B MM) paBHa ...

108
+111,5
90

110

2 3a0anue: Cmamucmuyeckoe pacnpeoeieHue ebloopKu (Yacmoma 8apuarmol)

Beeoume Baw eapuanm omeema.
N3 renepanibHOil COBOKYNIHOCTH H3BJIeYeHA BbIOOpPKA 00bEéMa n=>50:

X, 1 2 3 4
n 10 9 8 n,
Torna 3snayenue 7, paBHoO ...

23

Beeoume Baw sapuanm omeema.
N3 renepaibHOIl COBOKYNIHOCTH H3BJIeYeHA BbIOOpPKA 00béMa n=110:
X, 4 6 8 10 12 14
n, 10 15 20 25 30 n

6
Torna snauenue 71, paBHoO ...
10
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Beeoume Baw sapuanm omeema.
N3 renepanbHOM COBOKYNIHOCTH M3BJeYeHA BbIOOPKA 00béma n=20:

X, 2 4 5 6 9
n, 7 2 n, 5 5
TorJaa 3HaYeHue 71, PaBHO ...

1

Beeoume Baw eapuanm omeema.
N3 renepanbHOM COBOKYNIHOCTH M3BJIeYeHA BbIOOPKA 00béma n=81:

X 1 4 5 6 9
no |5 14 |n, |22 |6
Torga sHa4YeHUeE n, paBHO...

34

Beeoume Baw eapuanm omeema.
N3 renepajibHOl COBOKYITHOCTH H3BJIeYeHAa BbIOOPKA 00béMa 1n=30:

X, 2 4 5 6 9
n, 7 2 n, 5 3
Toraa 3HaYeHue 7, paBHO ...

13

3 3a0anue: Cmamucmuyeckoe pacnpedeieHue blOOPKU (OMHOCUMeNbHAs
yacmoma eapuarnutl)

Beeoume Baw eapuanm omeema.
CrarucTrnueckoe pacnpenejieHue BbIOOPKH HMeeT B

X, 1 2 3 4
n 10 9 8 23
Toraa oTHocHTEBLHAS YAaCTOTA BADHAHTHI X, =2 paBHA ...

0,18

Beeoume Baw eapuanm omeema.
CraTucruyeckoe pacnpeaejeHue BbIOOPKHA HMeeT BHJL
x |4 6 8 10 |12 |14

1

n 10 |15 (20 |25 |30 |50

1

Torna orHocHTEeIbHASA YACTOTA BAPUAHTBLI X, =12 paBHa ...
0,2

Beeoume Baw eapuanm omeema.
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CrarucTrueckoe pacnpenejieHue BbIOOPKH HMeeT B/

X, 2 4 5 6 9

1

n 7 2 1 5 5

1

Toraa oTHocHTe/ILHAS YAaCTOTA BapHAHTHI X, =9 paBHa ...
0,25

Beeoume Baw eapuanm omeema.
CrarucTnueckoe pacnpenejieHie BbIOOPKH HMeeT B

X 1 4 5 6 9

i

n 5 14 3 22 6

1

Toraa oTHocUTe/ILHAS YAaCTOTA BAPHAHTHI X, =9 paBHa...
0,12

Beeoume Baw sapuanm omeema.
CrarucTrueckoe pacnpenejieHue BbIOOPKH HMeeT BT

X, 1 4 5 6 9

1

n. 5 14 3 22 6

1

Toma OTHOCUTCJ/IbHAsl 4aCTOTa BAPUAHTBI )C4 = 6 paBHa ...
0,44

4 3a0anue: Cmamucmu4eckoe pacnpedeﬂenue 6’bl6ODKLl. Bapuayuonnwiu Dﬂ() u eco

HUcjioevle xapakmepucmuxku (MO@CZ, pasmax 6anuDO6’aHu}Z)

Buvibepume ooun npasunvHulli 6apuanm omeema.

Mona BapuaumonHoro psiga2,5,5,6,7,9,10 paBua ...

2
10
6
+5

Buvibepume ooun npasunvbHulli apuanm omeema.

Mopna BapuauuonHoro psigasS,8,8,9,10,11, 13 paBna ...

5
+8
13
9

Buvibepume ooun npasunvbHwulli gapuanm omeema.

Mona Bapuauuonsoro psigal,2,5,6,7,7,10 paBHa ...

1
10
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6
+7

Buibepume ooun npasunvHulii sapuanm omeema.

Mona BapuaunonHoro psiga2,3,4,8,9,9,10 paBua. ...
8

+9

2

10

Buvibepume ooun npasunvbHulli apuanm omeema.

Pa3max BapbupoBaHus BapuManuoHHoro psiga 3,5,5,7,9, 10, 16 pasen ...
+13

16

7

6,5

5 3a0anue: I'pacduueckoe npedcmasienue apuayuoOHH020 pA0da (ROJULOH

'-lClCI’I’lOI’I’lz

Buvibepume ooun npasunvbHulli 6apuanm omeema.
N3 reHepajibHO COBOKYITHOCTH U3BJIeYeHA BbIOOPKA 00bema n=50,

MOJIMI'OH 9acCTOT KOTOpOﬁ HMeEET B/
ni.ﬂ.

204

0 1 2 3 4 X
Torga uncsio BapuaHT xi=4 B BIOOPKE PaBHO ...
+15
50
14
16

Buvibepume ooun npasunvHulli 6apuanm omeema.
N3 reHepajibHO COBOKYITHOCTH U3BJIeYeHA BbIOOPKA 00bema n=60,

MOJIMI'OH 9aCcTOT KOTOpOﬁ HMeEET B/
ni.ﬂ.
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Toraa yucso BapuaHT x;=2 B BLIOOPKE PABHO ...
+34
35
60
33

Bvibepume ooun npasunbHulil éapuanm omeema.
N3 renepanbHOil COBOKYIIHOCTH M3BJIe4YeHA BbIOOpPKa 00bemMa n=48,
MOJIMIOH YaCTOT KOTOPOii UMeeT BUJ

1

20t = ——

64— — — —

[ S S
S

|
|
|
3

ET

Torna yucso BapuaHT x;=3 B BLIOOPKE PABHO ...
48
8
+9
10

Bvibepume ooun npasunvHulll 6apuanm omeema.
N3 renepanbHOi COBOKYITHOCTH H3BJIe4YeHA BbIOOpKa 00bema n=50,
IOJIMTOH YAaCTOT KOTOPOil UMeeT B/

1

*

20 g ———

164+ —— —

Rt

B o - —
o — o ——

|
|
|
3

Torna yucso BapuaHT x;=3 B BLIOOPKE PABHO ...
10
+11
50
12

Bvibepume ooun npasunbHulil 6apuanm omeema.
N3 renepanbHOi COBOKYIIHOCTH M3BJIe4YeHA BbIOOpKa 00bema n=52,
IOJIMTOH YACTOT KOTOPOH MMeeT BUJ
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W — ——

|
16 4= = = =~ —

x!.

1 |
| |
| !
| !
! !
2 4

|
|
|
3

Torna yucio BapuaHT x;=3 B BbIOOPKE PABHO ...
52
14
+12
13

6 3a0anue. I pacdhuueckoe npedcmasieHue 8apuauUOHHO20 PAOAd
(2ucmozpamma yacmom)

Bvibepume ooun npasunbHulil 6apuanm omeema.

ITo BeIOOpKE 00Bbema n=100 mocTpoena rucrorpaMmMa 4acror:
nj
h
(7 78 I

15T
101~

6

0 2 4 6 8 X

Toraa 3HayeHue a paBHO ...
69
18
20
+19

Bvibepume ooun npasunvHulll éapuanm omeema.

ITo BeIOOpKE 00Bbema n=100 nmocTpoena rucrorpaMma 4acror:
nj
h
204---------

141 - [ EE.
114---

a

0 2 4 6 8 X
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Toraa 3HayeHue a paBHoO ...
55
6
5
+4

Buvibepume ooun npasunvHuili apuanm omeema.

ITo BbIOOpKe 00beMa =100 mocTpoeHa ruUCTOrpaMMa 4acToT:
nj
h
184 ..
16+ --------F-=--

L —

0 2 4 6 8 X

Toraa 3HayeHue a paBHo ...
11
+12
13
62

Buvibepume ooun npasunvHuili 6apuanm omeema.

ITo BbIOOpPKe 00beMa =100 mocTpoeHa rucTorpaMmMa 4acTor:
n;
h
190 ...
5Tt

104 ---

a

0 2 4 6 8 Xi

Toraa 3HayeHue a paBHo ...
+5
6
56
7

Buvibepume ooun npasunbHulli apuanm omeema.
IIo BbIOOpPKe 00beMa =96 MOCTPOEHA THCTOIPAMMA YACTOT:



L .
151
101~

a

0 2 4 6 8 Xi

Toraa 3HayeHHe a PaBHO ...
3

6

+4

4,5

7 3a0anue: Toueynvie OUEHKU napamempos pacnpedeﬂenuﬂ

Buvibepume ooun npasunvhwlii sapuanm omeema.

IIpoBeneno 5 uzmepenuii (0e3 cucTeMaTHYeCKUX OIIMOOK) HEKOTOPOI
CJIy4yailHOM BeJIMYUHBI (B MM): 5, 6, 9, 10, 11. Torna HecMelieHHAs OIleHKA
MaTeMAaTH4YeCKOr0 OKMIaHMs PABHA ...

8,4

+8,2

9

10,25

Buvibepume ooun npasunbHulli apuanm omeema.

IIpoBeneno 5 uzmepenunii (0e3 cucTeMaTH4EeCKUX OIIMOOK) HEKOTOPOI
ciay4daiiHoi Besu4uHbl (B mm): 10, 11, 12, 14, 15. Torna HecMeneHHasi OLleHKA
MATEeMATHYECKOr0 0:KUIAHUA PABHA ...

15,5

12,2

+12,4

12

Bvibepume ooun npasunbHulll 6apuanm omeema.
st BbIOOPKH 00beMa 7 =9 BbIuMc/IeHA BHIOOPOYHAS JUCTIEPCUs

D, =72, Toraa ucnpasjieHHAsi JUCHEPCHs S /I ITOI BLIOOPKH paBHa ...
88
+81
80
64

Buvibepume ooun npasunvbHulli 6apuanm omeema.
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B pe3yabTaTre n3MepeHUd HEKOTOPOH (PU3MIECKON BeJTMYUHBI OJTHUM
npudopomM (0e3 cucTeMaTHYECKHUX OIIMOOK) MOJTY4Y€eHbI CeyIonue
pe3yabTathbl (B MM): 11, 13, 15. Torna HecMeneHHasi OllEHKA IMCIEPCUN
U3MeEpeHuil paBHa ...

8

0

3

+4

Buvibepume ooun npasunbHulli 6apuanm omeema.

B pe3yabTaTe uzmepeHuii HeKOTOPOi GU3NYECKOM BeJIUYUHBI OJHUM
npudopom (0e3 cucTeMaTH4eCKUX OIHUOOK) MOJYyUYEeHbI CIeAyIoLIue
pe3yabTathbl (B MM): 14,17, 17. Torna HecMeneHHasi OLEHKA IMCIEPCUN
U3MEpEeHUul paBHa ...

0

2

+3

6

8 3adanue: Toueunvle u UHmMepealbHble OUEHKU napdmempoe DClCI’lD@O@]ZeHU}Z

Buvibepume ooun npasunvHwili gapuanm omeema.

To4yeyHass OlleHKA MAaTEMATHYECKOI0 0:KUAAHNSI HOPMAJIBHOT0
pacnpenesienuss papaa 11. Torga ero narepBajibHas OLEHKA MOKeT HMETh
BHU/ ...

(115 12,1)
(9,8; 10,8)
+(10,1; 11,9)
(9,8; 11)

Buvibepume ooun npasunbHulli apuanm omeema.

To4yeuHnas olleHKa MaTEeMATHYECKOI0 0:KUIAHNSI HOPMAJIBHOTO
pacnpenesienusi pasHa 13. Toraa ero uaTepBajibHasi OLEHKA MOKET UMETh
BU] ...

+(11,8; 14,2)
(13; 14,6)
(11,8; 12,8)
(11,6; 13)

Buvibepume ooun npasunvHuili apuanm omeema.

ToueuHasi olleHKA MATEMATHYECKOT0 O:KHIAHUSI HOPMAJILHOTO
pacnpenesienus paBHa 14. Toraa ero nHTepBajbHas OLEHKA MOKET HMETh
BHU] ...

+ (12,6; 15,4)

(14; 15,1)
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(12,1; 14)
(12,7; 13,7)

Buvibepume ooun npasunvHulli gapuanm omeema.

ToueuHasi olleHKA MATEMATHYECKOT0 0:KHIAHUSI HOPMAJIBLHOTO
pacnpenesienus paBHa 14. Toraa ero nHTepBajbHas OLEHKA MOKET HMETh
BU] ...

(14; 15,5)

(12,5; 14)

(12,5; 13,4)

+(12,5; 15,5)

Buvibepume ooun npasunvHblli gapuarnm omeema.

To4yeyHass OlleHKA MAaTEMATHYECKOI0 O:KUAAHNSI HOPMAJIBHOT'O
pacnpenesienuss papHa 16. Toraa ero nHTepBajJbHas OLEHKA MOXKET HMETh
BHU/ ...

(16;17,1)

(14,9; 15,2)

+(14,9; 17,1)

(14,9; 16)
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2. OHEHUBAHUE IMCBMEHHBIX PABOT CTYJIEHTOB,
PETJIAMEHTUPYEMBbIX YYEBHbBIM IIVTAHOM

[InceMmenHsie
OTCYTCTBYIOT.

paboTHI,

perjlaMeHTHpyEMbIE

y‘-IC6HBIM IIJIAHOM,

Tabuiia 8 — ®opmMupyemMble KOMITETEHITUH (UM UX YaCTH)

KO,[[ N HaMMeHOBdHHe

KOMITeTeHLIUU
(ykazaHHble 8 PII/])

Kop v HaumeHOBaHMe
VH/MKATOpa JOCTHKEeHUs
KOMITeTeHLIUH (4acTH
KOMITETEHLIWN )

O11eHOUHbIEe MaTepHa/Ibl U
cpeacTBa

OIIK-1. Cnocoben
peuiaTth TUMOBbIC
3aJ1auun
npodeccuoHaIbHON
NESITEILHOCTH Ha
OCHOBE 3HaHUM
OCHOBHBIX 3aKOHOB
MaTEMaTHYECKUX U
€CTECTBEHHBIX HayK C
MPUMEHEHHEM
MH(OPMALIMOHHO-
KOMMYHHKAITMOHHBIX
TEXHOJIOTUH

OIIK-1.6. JIemoHcTpUpyeT
3HaHHME OCHOBHBIX MOHATUN U
METOJ/IOB MAaTEMATUIECKOTO
anmapata (yHIaMEHTaTbHBIX
HayK (MaTeMaTHKH),
HEOOXOIUMBIX ISl peUICHUS
THUIOBBIX 3aJa4 B 00J1aCTH
arpOHOMWH.

OIIK-1.7. Ucnonp3yeT 3HaHKE
OCHOBHBIX TTOHSITUN ¥ METOJIOB
MaTeMaTUYECKOTO arnmapara
(byHIaMEHTAITFHBIX HAYK
(MaTeMaTuKu) JUIsl peieHus
CTaHJAPTHBIX 33/1a4 B 00JIaCTH
arpOHOMWH.

OIIK-1.8. imeeTr HaBbIKK
00pabOTKH pacueTHBIX
AKCIIEPUMEHTATBHBIX JIAHHBIX
BEPOSTHOCTHO-
CTATUCTHYECKUMH METOJAMH.

MaremaTrka 1 MaTeMaTHYeCKas
CTaTHCTHKA : y4eOHO-
METOIMYECKOE TIOCOOUE / COCT.
JL.b. Pribuna. — KapaBaego :
Koctpomckas 'CXA, 2023. —
68 c. ; 20 cm. — 50 73Kk3. — Tekcr
HETIOCPECTBEHHBIN.
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3. OIPEJAEJIEHUE PE3YJIbTATA
IMPOMEXYTOYHOU ATTECTAIIUN

dopma IpOMEKYTOUHOM aTTECTAIUU 110 JUCHUIUIUHE IK3AMEH.

OLEHOYHBIE MATEPHAJIBI 1 CPEACTBA AJIA IIPOBEPKU
C®OPMUPOBAHHOCTY KOMIIETEHIIUN

Koj 1 HauMeHOBaHUe KOMIIeTeHI|UH!

OIIK-1. Cmocoben pemaTs TUIOBBIE 3aJaud  MPOQPECCHOHATBHON
JEeSTeIbHOCTY Ha OCHOBE 3HAHUI OCHOBHBIX 3aKOHOB MAaTEMaTHUYECKUX U
€CTECTBCHHBIX HAayK C NPUMEHEHHEM HWH(OPMALUOHHO-KOMMYHHUKAITMOHHBIX
TEXHOJIOT UM

3agaHus 3aKpHITOrO TUNA

Boioepume ooun npagunvhslit 6apuanm omeema.

1. [Ipou3BogHast GyHKIMH Y = sin(x2 + 1) paBHa ...
—2xcos(x2 + 1)

cos(x2 + 1)

+2xcos(x2 + 1)

xcos(x2 + 1)

2. MHOX€eCTBO MepBOOOpasHbIX GYHKIUH f (x) = sin% UMEET BUT ...
5cos> +C
5
+—5cos>+C
5

1
~cost+C
5 5

1
——cost+C

5 5

Bblﬁepume HECKOJIbKO npasujibHblX eapuanmoeé omeema.

3. [Tapabonamu SBISIOTCS ...
(x+1) —(y+2) =36
+x+y° =25

+x'—y=4
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2 2

XY

9 16

3agaHus OTKPHITOIO THUIIA
Jlaume npasunvnuiii gapuanm omeema

4. JluckpeTHas ciy4aiiHas BeJnM4rHa X 3aJ]aHa 3aKOHOM pacIpeeieHus
BEPOSTHOCTEN

X 1 2 X,
P 0,1 0,1 0,8

Eciu Matematuueckoe oxunanue M (X )=5,1, To 3nauenue X; paBHO ...

IIpasunvnwviii omeem: 6

5. Ilo BeIOOpKE 0OBeMa n =10 HalineHa BeIOOpouYHas aucnepcus D, =3,6.

Torpaa ucnpasiieHHOE cpeiHEe KBaIpaTHUECKOE OTKIIOHEHHUE PABHO ...
IIpasunvuwiit omeem: 2,0

6. I3 reHepanbHOM COBOKYNHOCTM H3BJe4eHa BbhIOOpKa oObema n =100,
MOJIUTOH YaCTOT KOTOPOI MMEET BU/I:

;

4

38

29

16
12

0 5 10 15 20 2
Torna oTHOCUTENBHAS YAaCTOTA BAPUAHTHL X, = 25 B BEIOOPKE PaBHA ...

Ipasunvnviii omeem: 0,05

7. Mona Bapuanmonsoro psiga 1, 1,2,2,2,3,3,4,5,5,5, x,,7,7,7,8, 8,
10, 11 paBna 5. Torna 3HaueHHUE X; paBHO ...
IIpasunvuwuiii omeem: 5

8. Ecii a = (3;4;—1) u b= (1,—2;—6), Toraa ckanspHoe

POU3BEJEHUE a b PaBHO ...
lIpasunvnviii omeem: 1

Honoanume:
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9. PazmaxoM Bapualdy Ha3bIBAETCS ... MAKCHUMAJIbHOTO U MUHHUMAJIbHOTO
3HA4YEeHUS MPU3HAKA.
lIpasunvhwviii omeem: pa3HOCTh

Jatime pazeepHymbliil omeem Ha 6onpoc:

10. OmnpeneneHvie TIPOU3BOJHONM (QYHKIMU Yy = f (x) B TOUKe X,.

®du3rMueCKUi U reOMeTPUUYeCKHU CMbIC/IbI IPOU3BOIHOM.
IIpasunbHbili omeem:
[TpousBogHOW (QyHKIMM V= f (x) B TOYKe X, HasblBaeTCA IIpefes

OTHOLIEHUs mpupalleHusi (QYHKUMA K TpUpalleHu0 apryMeHTa, Korja

. A
npypaleHre apryMeHTa CTPEMUTCS K HYJIIO, T. €. ) = LICII}) Ey

Ecmu dyHkiusa y = f (x) OTMMChIBaeT Kakoi-mbo dhu3mdeckuii mpoiiecc, To
npousBojHas f '(x) eCTb CKOPOCTb MPOTeKaHWs 3TOro Ipotecca. B 3Ttom coctout

(bU3MUeCKUM CMBIC/ MPOX3BOAHOM.
[IpousBogHas f '(x) B TOYKeE X paBHa yIJIOBOMY KO3(pdULIMeHTy

KacaTe/lbHOM K rpaduKy QYyHKIUU y = f (x) B TOUKe, abcIiricca KOTOpoi paBHa x. B
5TOM 3aK/IFOUaeTCsl TeOMeTPUUEeCKUM CMBIC/T TIPOX3BO/JHOM.

OxkoHuaTenbHbIe pe3yibTaThl OO0ydeHus: ((POPMUPOBAHUS KOMIICTECHIIHI)
OTIPENIENSIOTCA TOCPEACTBOM TepeBoja 0anioB, HAOpaHHBIX CTYJIEHTOM B
IIPOLIECCE OCBOEHUS AUCLUIUIMHBI, B OLICHKU:

—0a30BbIii  ypoBeHb  CHOPMUPOBAHHOCTH  KOMIIETEHIIMH  CUUTAETCSA
JOCTUTHYTBIM,  €CJIM  pe3yJabTaT  OOydueHUss  COOTBETCTBYET  OIIEHKE
«yIOBJIETBOPUTENBHO» (50-64 peTHHIOBBIX OaJIOB);

— TIOBBIIIIEHHBIN YPOBEHb C(HOPMHUPOBAHHOCTH KOMITCTCHIIUA CUYUTACTCS
JOCTUTHYTBIM, €CJIA Pe3yJbTaT 00yUeHHs COOTBETCTBYET OLIEHKAM «Xopoio» (65-
85 peUTUHTOBBIX 0AIOB) U «OTIMYHOY (86-100 peHTUHTOBBIX OAILIIOB).

4. TIOPAIOK ITPOBEJIEHNSI IOBTOPHOM
MPOMEKYTOYHOI ATTECTALIMM

dopma NpOMEKYTOYHOU aTTECTALUHN 110 JUCLHUIUINHE 9K3AMEH.

IToBTOpHAs NpoMeEXyTouHas arTecTranus I10 AUCUUIUIMHE IPOBOIUTCA C
UCIIOJIb30BAaHUEM 3aJaHUM JJI1 OLEHKU C(HOPMUPOBAHHOCTH KOMIETEHIMH Ha
0a30BOM YpOBHE IO BCEM pa3feiaM, BXOISIIMM B CTPYKTYpPy AMCLMIUIMHBI 32
CEMECTp, 110 UTOTaM KOTOPOI'0 CTYIEHT UMEET aKaJIEeMUYECKYIO 3aJ0JDKEHHOCTD.
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Tab6smia 9 — Kpurepuu o1ieHKH chOpPMHUPOBAHHOCTH KOMITeTeHIIAN

Kon n HanMeHOBaHNE HHIUKATOPA JOCTHKCHHS
KOMIIETEHIUN
(4acTv KOMIETECHITIH)

Kpurepun onienuBanus
c(hOpMUPOBAHHOCTH KOMITETEHIIUU
(4acTv KOMIETESHITHH)

Ha 0a30BOM YpOBHE

COOTBETCTBYET OIICHKE
«yznosaeTBoputenbHO» 50-64% ot
MaKCUMaJIbHOTO Oasuia

OIIK-1.6. /IleMOHCTpHUpPYET 3HAHHE OCHOBHBIX MOHITUI
¥ METOJIOB MaT€MaTHU4YE€CKOro armapara
(dbyHIaMEHTATBHBIX HAyK (MAaTEMATHUKH ), HEOOXOIUMBIX
JUTSL PEIICHUs] TUTIOBBIX 33/1a4 B 00JIACTH arpPOHOMUH.
OIIK-1.7. Mcnonb3yeT 3HaHUE OCHOBHBIX MOHITUH U
METOJIOB MAaTEeMAaTUYECKOTO armapaTa
(dbyHIaMEHTATBHBIX HAYyK (MATEMATHUKH) JIJIST PEIICHUS
CTaH/IAPTHBIX 33/1a4 B 00JIACTH arpOHOMUH.
OIIK-1.8. ImeeT HaBbIKU 00paOOTKH PaCUETHBIX
IKCIIEPUMEHTATBHBIX TAHHBIX BEPOSTHOCTHO-
CTaTUCTHYECKUMH METOJAMH.

JleMOHCTpHpYeT 3HaHUSI OCHOBHBIX
MOHATUI U METOJIOB MAaTEeMAaTHKHU
(TMHEHHOM U BEKTOPHOH anreOpsl,
AHAJIUMTUYECKON reOMETPHH,
nuddepeHInaaTbLHOTO U
WHTETPATHHOTO HCUHCICHHS
(GyHKIIUU OJJHOW TIEPEMEHHOI,
TEOPUU BEPOATHOCTEN U
MaTeMaTU4eCKOI CTaTUCTUKN),
yMEET pelIaTh OCHOBHBIE THITHI
3a1a4 Ha 6a30BOM YPOBHE, UMEET
MIPEJCTaBICHHE O BO3MOYKHOCTSIX
UCIOJIb30BAHUS MAaTEMaTHYECKOTO
amrmapara Jisi pereHus
CTaHJApTHBIX 3aJa4
poheCCHOHATLHON ICATEIbHOCTH.
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