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Pe3ynbTaThbl 0cBOeHMs AUcLUIUIMHBL « MaTtemaTuka» [1T1CC3 (CIIO) no crnerjuanbHOCTHU:

38.02.01 DxoHOMMKa U ByXranTepckuii yueT (10 OTpacyisim)

Kopap1
KOMIIeTeHI Ui KomMnereHnuu Pe3ynbTaT ocBOeHUs
no ®rocC
OO01He KOMIIeTeHIIHH

OK1 Bribupats criocoObl pertieHust 3HaeT MaTeMaTHueCcKre MeTO/Ibl pelleHUs
3a/1au TIpogeCcCUOHaTbHOU 5KOHOMUYECKHX 3aJau
JiesITe/TbHOCTH TPUMEHUTENIEHO | Y MeeT IIPUMeHSITh MaTeMaThyecKre MeTo/bl
K pa3/IMYHbIM KOHTEKCTaM QIS pellieHyst IPUK/IaZHbIX 3a/jau B 00/1aCTH

rpodeccroHanbHOU [1esITeTbHOCTH
OK?2 Wcnonb3oBaTth cOBpeMeHHbIe 3HaeT 0CHOBbI UH(POPMALMOHHOM KY/IbTYpPbI

CpeZcTBa MOKCKA, aHaMu3a U
WHTepIipeTaluy uHopMalyu u
“H(MOPMaLIMOHHbIE TeXHOJIOTUU
JUTSI BBITIOJTHEHUS 3a7jau
rpodeccuoHaIbHOU
JIesITe/IbHOCTH

Y mMeet 1CT0/1b30BaTh Pa3/IMUHbIe HCTOUHUKHY,
BKJIIOUAs 3/IeKTPOHHBIE, [T HAXOXKJeHUsT
vH(MOpMaLY TI0 TIPUMeHeHUI0 MaTeMaTHKU
JUISL pellieHyst TIPUK/IaIHBIX 3a/iau B 00/1acTh
rpodeccroHaIbHOU [1esiTeTbHOCTH

TpeGoBaHusA K pe3y/IbTaTaM 0CBOEHHS JUCHUTUTHHBI:

yMeTh:

Y1 — peluath NpYK/ajHble 337Ul B 06s1aCcTy IpodecCoHaTbHON

AedaTe/IbHOCTH.

3HATb:

31 — 3HaueHWe MaTeMaTMKU B MNpPO(eCCUOHATbHOU [esiTelbHOCTA W TpU
ocBoenuu I1IICC3;
3, — OCHOBHble MaTeMaTUUeCKHWe MeTO/bl pelleHusl TPUKIaJHbIX 3a/4ad B

o6nacty nipodeccroHaIbHON JesiTe/IbHOCTY;

33 — OCHOBHbIE MIOHATUS ¥ MeTO/ bl MaTeMaTUUeCKOr 0 aHasI13a,

34— OCHOBHbIE MIOHATUS ¥ MEeTO/bl JUCKPETHOM MaTeMaTUKU,

35— OCHOBHbIE TIOHSATHS ¥ METO/bl TMHEeMHO anrebpsl,

3¢ — OCHOBHBbIe IIOHATUS ¥ METO/bl TEOPUY KOMIUIEKCHBIX YHCeJI,

37 — OCHOBHbIe [IOHATUS U METObl TEOPUM BEPOSITHOCTEN Y MaTeMaTU4YeCKOU

CTATUCTHUKMU.




ITacnopTt

(oHAa OLIEHOUYHBIX CPEACTB

crietanbHOCTD 38.02.01 «OKOHOMUKA U OyXranTepCcKuid yuet (1o 0Tpacyisim)»
JucnunimHa: «MaTremaTuka»

Ne
/1

KoHTponmpyemsblie
JUaKTUUeCKUe
eIMHULIbI

KoHTponmupyemsblie
KOMITeTeHLIUN
(uny ux yactu)

Kos-Bo
TeCTOBBIX
3a/laHUM

[pyrue olleHOUHbIe CpefiCTBa

BU/I

KOJ/IM4YeCTBO

2

3

4

5

6

Pazgen 1.
MATEMATUYEC-
K1 AHAJIN3

OK 1,2

99

KonTtposibHast pabota
Nel «Bblumncienue
TnipefiesIoB»

60

KonTtposibHast pabota
Ne2 «MccnenoBaHue
byHKUUN U
MOCTPOeHHe
rpauKoB»

40

KonTtposibHast paboTta
Ne3 «['eomerprueckue
TIPUJIO>KEHUS
OIIpe/ie/IeHHOT0
VIHTerpaia»

20

[Ipoexr «IIpumeHeHue
MaTeMaTUKU B
9KOHOMUKE»

Pazgen 2. TEOPUA
BEPOSITHOCTEMX
1 MATEMA-
TUYECKAS
CTATUCTUKA

OK 1,2

37

KonTtposibHast pabota
Ned4 «Teopus
BEpPOSITHOCTEN»

80

KonTtposibHast pabota
No5 «BapuanoHHele
PSIbl ¥ UX YHCJIOBBIE
XapaKTepUCTUKI.

20

[Ipoexr «IIpumeHeHue
MaTeMaTUKU B
9KOHOMUKE»

Pazgen 3.
KOMIIJIEKCHEBIE
YUnCJIIA

OK 1,2

26

KonTtposibHast pabota
Ne6 «KomruiekcHble
Yucaa»

20

[Ipoexr «IIpumeHeHue
MaTeMaTUKU B
9KOHOMUKE»

Pazpen 4
JINHEVMHAS
AJITEBPA

OK 1,2

20

KonTtposibHast pabota
Ne7 «Ornipepenureny.
Perienue cucrem
JINHeMHBIX
ypaBHEHUW»

20

[Ipoexr «IIpumeHeHue
MaTeMaTUKU B
9KOHOMUKE»




Pa3pen 5
OUCKPETHAA
MATEMATUKA

OK 1,2

20

CamocTosiTesibHOE
n3yuyeHue yueOHOTO
MaTtepuana
«OCHOBHBIE
TEOPeTHKO-
MHO>XeCTBEHHbIe
TIOHSITHS] MATEMATHUKI»

14

[Ipoexr «IIpumeHeHue
MaTeMaTUKU B
9KOHOMUKE»

Bcero:

202

279




MeToarKa NpoBe/eHUsI KOHTPOJIA M0 MPoBepKe 0a30BbIX 3HAHUH 1O
JUCIMIIMHe «MareMaTuKa»

@®opMbl KOHTPOJISI TI0 TIpOBepke 0a30BbIX 3HAHUW 10 AUCHUATIMHE
«MaremMaTuKa»:

1. sKcTIepTHasi OlleHKa BBITOTHEHUS] KOHTPOJIbHOUM paboThl (KP);

2. 3KcriepTHasi orjeHKa npoekTa (I1);

3. 3KCriepTHasi OljeHKa TeCTUpoBaHusl mucbMeHHoro (TCm).

4. 5KCIiepTHasi OljeHKa CaMOCTOSITe/TbHOT0 M3y4yeHUs yueOHOro MaTepuara.

Pasjgen 1. MATEMATUUYECKHNU AHAJIN3
KoHTtposvpyeMble KomneTeHI[uu (WM ux yactu): OK 1, 2.

KoumpoabHnas paboma Nel
«BbruucseHue npedenoe»

Tunosble 3a0aHus

3aoaHue 1: Halifute nipeesbl:

2
1) lim —— 6.
x—~43x" —16x+16
2
2)lim3x2 2x+1;
oo 4XT4+x+3
sin3x

3) lim

x— 0 X

Kpumepuu oyeHku:

KonuuecTBo 0asiioB, BBICTAB/ISEMbBIX 3a BBHINIOJIHEHWE 3aJaHuUi, 3aBUCUT OT
NPaBWJILHOCTY OTBeTa W TMIOJHOTHI PeIleHHs, TIOKa3blBaloIlel BjajeHHe
OCHOBHBIMU METO/IJaM{ MaTeMaTUUECKOT0 aHa/Ii3a: BLIYMC/IEHUS TPeZIeioB.

3a pelleHde, B KOTOPOM OOOCHOBaHHO TIOy4YeH TIPaBWIbHBIM OTBeT,
BBICTAB/IIeTCI ~ MaKCHMaJibHoe KojuuecTBo OamioB. CHmKeHue  0asioB
TIPOM3BOZAMTCS TPH HEJOCTaTOYHOM OOOCHOBAaHWM, HE3aKOHUEHHOCTH peIleHus,
HE3HAUMTEe/IbHBIX BBIUUC/IUTETBHBIX OIIMOKAaX TIPU BEPHOM XO/Ie PaCCyKIeHHH.

Baniel 3a 3a/jaHde He HAUMC/SIOTCS MPHU OTCYTCTBUM PeIeHUs U TPyObIX
omrnbOKax. IIpaBUIbHBINA OTBET MPU OTCYTCTBUM TEKCTA PelleHus oljeHuBaeTcs B
Oas1oB.



KoumpoabHas paboma Ne2
«Hccnedoeanue pyHkyuii u nocmpoeHue 2pagpukos»

Tunosble 3a0aHus

3adanue Ne 1.
_x’-14
IIpoBecTH TOJHOe HcCaefoBaHue (GyHKOuA -~ ~ x_4 ¥ TOCTpOUTH ee
rpaduk.

UccnepoBanve (YHKLMM DPEKOMEHAYeTCsd MPOBOAUTH MO CJeAyroLlen
cxeme:

1) HaliTi o6sacTh ornpepesieHUs] GYHKLUY;

2) uccnenoBath (DYHKLMIO Ha HETIPEPBIBHOCT;

3) ruccieqoBaTh (PYHKIMIO HA YETHOCT;

4) HaliTy UHTepBasbl Bo3pacTaHus (yObiBaHUs) (PYHKIMH, TOUKH SKCTPEMYMa;

5) HalTK WHTEepBa/bl BBIMYK/JIOCTH (BOTHYTOCTH), TOUKHM Teperuba rpaduka
byHKIMY;

6) HaliTU TOUYKU TepeceueHus rpaduka GyHKLUMHA C OCSMU KOOpAWHAT (ecau
3TO BO3MO>KHO);

7) HAUTU aCUMOTOTHI rpadrKa QPyHKIMY;

8) mo pe3ynbTaTam MCC/Ie0BaHUs TIOCTPOUTD rPauK (YHKLIUH.

3adaHue Ne 2. Pervte 3aauy:

TpebOyeTcsi BBIPBITb CWIOCHYIO siMy V =32 M C KBaJIpaTHbIM [JHOM TaKUX
pa3mMepoB, uToObI Ha OOJIMI[OBKY ee CTeH U JHa TOLJI0 HauMeHblllee KOJTMUeCTBO
MaTepurana. KakoBbl JO/KHBI ObITh pa3Mepbl SIMbI?

Kpumepuu oyeHku:

KonruectBo 6asioB, BbICTaB/IsSieMbIX 3a BBITIOJIHEHUWE 3alaHUiA, 3aBUCUT OT
TIPaBUWJIBHOCTA OTBETAa U TOJHOTHI PellieHHs], TOKa3bIBalOIIUX 3HAHWEe OCHOBHBIX
TIOHSITUM, METOJ0B U 3a/ia4 U pepeHLIMaIbHOr0 UCYUCTIEHHUS.

3a pelleHde, B KOTOPOM OOOCHOBaHHO TIOy4YeH TIPaBWIbHBIM OTBeT,
BBICTAB/ISIETCSI MaKCUMajbHOe  KosmdyecTBO  OamoB. CHuwkeHue  0asioB
TIPOM3BOAUTCS TIPU HEJOCTaTOYHOM OOOCHOBAaHWM, He3aKOHUEHHOCTU pellleHus],
He3HAUUTeTbHbIX BBIUMC/IMTETBHBIX OIIMOKaX MPY BEPHOM XO/ie PacCy KIeHU.

Banniel 3a 3ajjaHue He HAUMC/SIOTCS TPU OTCYTCTBUM pelleHus U TPyObIxX
otnbkax. [IpaBUbHBINA OTBET MPU OTCYTCTBUM TEKCTa pelleHusi oljeHuBaeTcs B
OasioB.



KonmposabHnas paboma Ne 3 «I"'eomempuueckue npu/oiceHust onpeoe/seHHO20

uHmezpana»
Tunosble 3a0aHus

3adaHue Ne 1.

BbruuciuTe TIJI0IIA/Ib buryphi, OrpaHUYeHHOMN JIMHUSIMU

1 1
yzax2 —x+1 y= —Exz +3x+ 6. Iloctpouts urypy.

Kpumepuu oyeHku:

KonuuecTBo 0asiioB, BLICTAB/ISEMbBIX 3a BBIOJIHEHWE 3aJJaHUi, 3aBUCUT OT
TIPaBWJILHOCTA OTBETA W TTOJIHOTHI PEIleHHs], TOKA3bIBAOIIUX 3HAHHWE OCHOBHBIX
TIOHSATHI, METOZIOB U 3a/]a4 UHTETPaTbHOT0 NCUMC/IEHUS.

3a pelleHde, B KOTOPOM OOOCHOBaHHO TIOy4YeH TIPaBWIbHBIM OTBeT,
BBICTAB/IIeTCI  MaKCHMa/ibHoe KojauuecTBo OamioB. CHmkKeHue  0asioB
TIPOM3BOZMTCS TPH HEJOCTaTOYHOM OOOCHOBAaHWH, HE3aKOHUEHHOCTH peIlleHus,
HE3HAUMTEe/TbHBIX BBIUUC/IUTETBHBIX OIIMOKAX TP BEPHOM XO/Ie PaCCyKIeHHH.

Baniel 3a 3a/jaHde He HAUMC/SIOTCS MPH OTCYTCTBUM PeIeHUs U TPyObIX
omnbOKax. IIpaBUIbHBINA OTBET MPU OTCYTCTBUM TEKCTA PelleHus oljeHuBaeTcs B
OasIoB.

TecToBbIe BOMPOCHI TI0 TeMe, UCTI0J/Ib3yeMble [1JIs IPOMeKYyTOUHOT0 KOHTPOJIsI
3HaHWW TI0 JUCLUIUIMHE, TpeJCTaBleHbl B COOTBETCTBYIOLIEM pasferne (oHja
OLIeHOUHBIX CPEJICTB.

Pasgen 2. TEOPUSA BEPOSATHOCTENU U MATEMATHUYECKASA
CTATUCTUKA

KoHTtposivpyeMble kKomneTeHI[UU (Mau ux yactn): OK 1, 2.

Koumpoabnas paboma Ne 4
«Teopus eepossmHocmeli»

Tunosble 3a0aHus

3adanue Ne 1. B Gpuraze n pabounx, U3 KOTOPBIX K CIEI[HaTMCTOB BBICIIIEM
kBapukaiyy. CiydaiiHbiIM oOpa3oM W3 3Tou Opurajsl BeiOpa/ii m paboumx.
HaiiiyTe BepoOSTHOCTH TOrO, UTO CpPeAM HHUX p CIeLAATMCTOB BbICIIEH
KBa/IM(PUKaALIUH.

n k m
14 10 9

NS




3adaHue Ne 2. B miepBOM sli[MKe n fAeTajell, U3 HUX p OpakOBaHHBIX, a BO
BTOPOM SIIIMKe m JieTanel, U3 KOTOpPbIX q OpakoBaHHbIe. M3 KaXK/10T0 SIIUKA B3SIU
10 OAHOM AeTanu. HaTu BeposiTHOCTh TOTO, UTO:

1) 06e metanu OpakoBaHHBIE;

2) TOJIbKO O/iHa OpakoBaHHasl.

n p m q
23 4 19 6

3adaHue Ne 3. BepossTHOCThL poxKeHust Obruka mipu otesie Koposbl 0,5. Haiitu
BEPOSITHOCTb TOTO, UTO OT N KOPOB Oy/ieT POBHO p OBIUKOB.

n p
4 3

3adaHue Ne4. 3ajaH 3aKOH pacrpefiejieHUs JAUCKPeTHOW CiydaliHOU
Be/IMUMHBI B BUJe Tabullbl; B TepBON CTpOKe Tab/MIIbl yKa3aHbl BO3MOXKHBIE
3HaUeHUs C/lyYalHOU BeJIMUMHBI, BO BTOPDOU — COOTBETCTBYIOLL[ie BEPOSITHOCTH.
BbIuncivTh:

1) MmaTemaTUUeCKOe OXXUAHUE;

2) AMCIiepCHuio;

3) cpeiHee KBaZipaTUYECKOE OTKJIOHEHHe.

X | -3 1 2
p | 01 ] 06 ] 03

Kpumepuu oyeHku:

KonuuecTBo 0asiioB, BBICTAB/ISEMbBIX 3a BBINIOJIHEHWE 3aJaHuUl, 3aBUCUT OT
TIPaBWJILHOCTA OTBETA W ITOJIHOTHI PEIleHHs], TOKA3bIBAOIIUX 3HAHHWE OCHOBHBIX
TIOHSATHI, METOZIOB U 3a/]a4 TEOPHUH BEPOSTHOCTEH.

3a pelleHde, B KOTOPOM OOOCHOBaHHO TIOJyueH TIPaBWIbHBINA OTBET,
BBICTAB/IIeTCI ~ MaKCHMaJibHOe KojauuecTBo OamioB. CHukKeHue  0aioB
TIPOM3BOZMTCS TPH HEJOCTaTOYHOM OOOCHOBAaHWH, HE3aKOHUEHHOCTH peIlleHus,
HEe3HAUMTEe/IbHBIX BBIUUC/IUTETBHBIX OIIMOKAX TIPY BEPHOM XO/Ie PaCCy K eHHH.

Baniel 3a 3ajjaHde He HAUMC/SIOTCS MPH OTCYTCTBUM PeIeHUs U TPyObIX
omnbOKax. IIpaBUIbHBINA OTBET MPU OTCYTCTBUM TEKCTA PelleHus oljeHuBaeTcs B
Oas1oB.



Koumpoabnas paboma Ne 5
«BapuayuoHHbie psAdbl U UX YUC/1068ble XAPAKMePUCMUKU»

Tunosble 3a0aHus

3adaHue Ne 1.

O6cnemoBano mo Becy (r) 20 mmogoB. Pe3ynbTaThl  00cC/e0BaHMS
TIpe/[CTaB/IeHbI B TaO/HIIE.

TpebyeTcs:

1) mocTpouTh BapHAIJMOHHBIM PSii K TUCTOIPaMMy OTHOCHUTE/TBHBIX UaCTOT;

2
2) BBIYMC/IUTh BBHIOOPOUYHYIO CpeJHIO X, [JUCIepCH0 S§°, cpeaHee

KBa/[paTHUeCKOe OTK/IOHEHHE S, Ko3(duiMeHT Bapuaryu V, ommbKy cpesiHeit S-;

Homep HabmofieHust Bec nnoza
1 3,1
2 4,2
3 5,0
4 4,6
5) 6,4
6 5,3
7 3,8
8 5,1
9 4,9

10 5,4
11 5,9
12 6,5
13 5,5
14 5,7
15 4,7
16 5,6
17 5,8
18 7,3
19 4,7
20 5,5

Kpumepuu oyeHku:

KosmuecTBo 6ansioB, BBICTAB/SIEMBIX 3a BBLIMIOJIHEHWE 3aflaHWM, 3aBUCUT OT
MIPAaBUIBHOCTA OTBeTa W TOJIHOTHI PEIIeHHs], TIOKa3bIBAIOIIUX 3HAaHWE OCHOBHBIX
TIOHSITUA M METOZI0B MaTeMaTU4yeCKOW CTaTUCTHKH, YMEHHe TIPUMEHSITh WX IS
CTaTUCTUUECKOW 00pabOTKM 3KCTIepUMeHTa/IbHBIX [JaHHBIX, ITPY PeIlleHnH 3ajad, a
TaK)e BJlaZieHre CIIoCOOHOCTBIO K 0000111eHHI0, aHaMu3y WHGOpMaLvu.
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3a pelleHde, B KOTOPOM OOOCHOBaHHO TIOy4YeH TIPaBWIbHBIM OTBeT,
BBICTAB/IIeTCI  MaKCHMaJibHOe KojauuecTBOo 0OamioB. CHmkKeHue 0aioB
TIPOM3BOZAMTCS TPH HEJOCTaTOYHOM OOOCHOBAaHWM, HE3aKOHUEHHOCTH peIlleHus,
HE3HAUMTEe/TbHBIX BBIUUC/IUTETBHBIX OIIMOKAaX TIPY BEPHOM XO/Ie PaCCy KIeHHH.

Baniel 3a 3a/jaHde He HAUMC/SIOTCS MPH OTCYTCTBUM PeIeHUs U TPyObIX
omnbOKax. IIpaBUIbHBINA OTBET MPU OTCYTCTBUM TEKCTA PelleHus oljeHuBaeTcs B
OasIoB.

TecToBbIe BOMPOCHI TI0 TeMe, UCTI0/Ib3yeMble /11 IPOMEeKYTOYHOT0 KOHTPOJIsS
3HaHWW 10 AUCLUIUIMHE, TpeJCTaBleHbl B COOTBETCTBYIOLEM pasferne (oHja
OLIeHOUHBIX CPEJICTB.

Pa3pen 3. KOMIUVIEKCHBIE YN CJIA

KoHTtposnvpyeMbie kKomneTeHUMM (MM ux yactu): OK 1, 2.

KoumpoabHnas paboma Ne 6
«KomnsekcHble yucaa»

Tunosble 3a0aHus

3adaHue Ne 1.
JlaHbl KOMITJIEKCHBIE YUCIa O O, 3,7,0.

Tpebyertcsi:

1) mocTpouTh Ha KOMIUIEKCHOM TJIOCKOCTH UMC/IA o, O, 4, ,
2) HaliT! JeliCTBUTE/IBHYIO M MHUMYIO YaCTH UlCIa ¢ = o, + Q, — 33 + 2y ;

. o
3) HAHTH Q- 0y, —
a,
4) 3anucaTh B TPUTOHOMETPUYECKOM (hOpMe UrcIIo 6.

a (0%) .B Y 6
3+ 2i 4 — 5i 3 —8i J3+i

Kpumepuu oyeHku:

KosnuectBo 6a/iioB, BBICTABISEMBIX 3a BBIINOJHEHUE 3a/laHHH, 3aBUCHT OT
MPaBWIbHOCTU OTBEeTa W TOJHOTHI pellleHUs], TI0Ka3bIBaloIIUX 3HaHWEe OCHOBHBIX
TIOHSITUI, METO/IOB Y 3a/la4 TeOPHUH KOMITIEKCHBIX UKCeJI.

3a pelleHde, B KOTOPOM OOOCHOBaHHO TIOJyYeH TIPaBWIbHBIM OTBeT,
BBICTAB/IIETCSI MaKCHMajibHoe  KojuuectBo OamtoB. CHmwkeHue  0OajioB
TIPOM3BOIUTCS TIPM HEJOCTAaTOYHOM OOOCHOBAHWM, HEe3aKOHUEHHOCTH peIleHus,
He3HaunTeTbHbIX BHIYMC/IUTETLHBIX OMMOKaX IPU BEPHOM XO/le pacCyKIeHuH.

11



Baniel 3a 3a/jaHde He HAUMC/SIOTCS MPH OTCYTCTBUM PeIeHUs U TPyObIX
omnbOKax. IIpaBUIbHBINA OTBET MPU OTCYTCTBUM TEKCTA PelleHus oljeHuBaeTcs B
OasioB.

TecToBbIe BOMPOCHI TI0 TeMe, UCTI0J/Ib3yeMble [/ IPOMeKYTOUHOTO KOHTPOJIS
3HaHWW TI0 AUCLUILUIMHE, TpeJCTaBleHbl B COOTBETCTBYIOLEM pasferne (oHfja
OLIeHOUHBIX CPeJICTB.

Pasgen 4 IMHEVHAS AJITEBPA

KoHTtposvpyeMbie kKoMmneTeHUMM (Mam ux yactu): OK 1, 2.

Koumpoabnas paboma Ne 7
«Onpedenumesnu. PeweHue cucmem AUHeUHbIX yPaGHeHUL»

Tunosble 3a0aHus

3adanue Ne 1.
ITpeArnpusiTHe CrIeLMaNU3UPYeTCs M0 BBITYCKY W3fienuii AByX BuzioB: [, u [, ;
TIIPY 3TOM HCII0/Ib3yeTCs ChIpbe BYX TUMOB: S, U S, . Hopma pacxozia Kakaoro us

HUX Ha U3rOTOBJIEHVE OZHOTO W3[ie/nsl KaXX0ro B1jia U 00beM pacxofia ChbIpbs 3a
OJIVH JleHb 3a/laHbl B Tabuile. HaliTi exkeJHeBHBIM 00beM BBITTyCKa KaXX/[0T0O BUAA
usnenuii. CoCTaBleHHYIO cUCTeMy pelidTb No ¢opmynam Kpamepa. CpenaTb
TIPOBEPKY.

Hopwmbl pacxofia ChIpbsi Ha
W3rOTOBJIEHHE OJJHOTO U3/iesTus, Pacxof, crIpes
Buyi, chipbsi YOI e, 3a O/IUH JleHb,
7 7 yCII. ef.
1 2
2 3 4 5
S, 6 4 214
S, 3 11 278

Kpumepuu oyeHku:

KomuectBo 6asiioB, BBICTaBIASIEMBIX 3@ BBIMOTHEHHE 3a/laHUsI, 3aBHUCHUT OT
TIPAaBU/IBHOCTU OTBeTa U TIOTHOTHI pellleHus, MMOKa3bIBaIOIUX 3HaHHWE OCHOBHBIX
TIOHSTHM, METO/IOB M 3a/lau JIMHEWHOU a/reOpshl.

3a pelleHde, B KOTOPOM OOOCHOBaHHO TIOy4YeH TIPaBWIbHBIM OTBeT,
BLICTAB/ISIETCSI MaKCHMMajbHOe KoaudyecTBO OasmoB. CHwKeHWe — 0a/ioB
TIPOM3BOIUTCS TIPM HEJOCTAaTOYHOM OOOCHOBAHWM, HEe3aKOHUEHHOCTH pelleHus,
He3HauWTeTbHbIX BHIUMC/IUTETLHBIX OMMOKaX IPU BEPHOM XO/le pacCyKIeHuH.
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Baniel 3a 3a/jaHde He HAUMC/SIOTCS MPH OTCYTCTBUM PeIeHUs U TPyObIX
omnbOKax. IIpaBUIbHBIA OTBET MPU OTCYTCTBUM TEKCTa PeIlleHus oljeHHBaeTcs B 0
OasioB.

TecToBbIe BOMPOCHI TI0 TeMe, UCTI0J/Ib3yeMble [IJIs1 IPOMeKYyTOUHOTO KOHTPOJIsI
3HaHWW 10 AUCLUIUIMHE, TpeJCTaBleHbl B COOTBETCTBYIOLIEM pasjerne (oHfja
OLIeHOUHBIX CPeJICTB.

Pa3pen 5 AIUCKPETHASA MATEMATHUKA
KoHTtposvpyeMble KomneTeHI[UU (Mau ux yactn): OK 1, 2.

Camocmosime/ibHOe U3yyeHue yueGH020 Mamepua,aa no meme
«OcHOBHbIe MeopemuKo-MHOXMCecnmeeHHble NOHAMUS MamemMamuKu»

PekomeHOyemblili UCMOYHUK Mamepuana:
Hapasiv, A. A. Maremaruka : yueoHuk / A. A. [lagasiH. - Mocksa : UHOPA-
M, 2021. - 544 c. - (CpenHee nipoeccroHaibHOe 00pa3oBaHUe).

Tunosble 3a0aHus

3adaHue:

Omeembme Ha 8onpochl:

1. OOBsICHHTE, YTO TAKOE MHOXXECTBO; 3JIEeMEHT MHOXXeCTBa?

2. IlpuBenuTe MpyUMepbl KOHEUHOTO U 0@CKOHEUHOTO MHOYECTB.

3. Kakue oreparjyv BBITIOJIHSAOTCS HaJ MHOKeCTBaMU?

4. [auTe omnpezeneHde TOHITHA «IepeceyeHre MHOXKeCTB». lIpuBeaute
TIpUMephbI [lepeceyeHrut MHOXKeCTB.

5. [aliTe ompejeneHWe TOHATUS «00BeAMHEHHe MHOKeCTB». [IpuBezauTe
ripuMepbl 00beJUHEeHNYT MHOXKECTB.

6. [Haute oripejesieHHe TIOHITHUS «PA3HOCTb MHOXKeCTB». [lpuBeguTe
TIpUMephbl pa3HOCTEN MHOXKECTB.

7. [laure oripefe/ieHUe TIOHATUS «ZJOIMOJHEHHWE OJHOTO MHOXXeCTBa [0
apyroro». IlpuBeauTe npuMepsl JOMOJTHEHUA MHOXECTB.

8. CdopmynupyiiTe ompeje/ieHUe [eKapTOBa IPOU3BeeHUSI MHOKECTB.
[IpuBeauTe NMprUMephI AeKapTOBBIX MPOU3BEJeHUN MHOKECTB.

9. CdopmynupyiiTe orpejiesieHde OWHApHOTO OTHOIeHus. [IpuBeguTe
TIpyUMepbl OMHAPHBIX OTHOIIIEHUH.

10. Kakue unciioBele MHOKecTBa Bbl 3HaeTe? I[IpuBesuTe npuMepsl.

Pewiume 3a0auu:

Ne 1. 3anuuurMre MHOXeCTBO A, 3/1eMeHTbl KOTOPOT'O SBJISIFOTCS [ e/IUTesAMU
yuca 24.
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Ne 2. ITycThb MHO>XeCTBO A= {O, 1,2,3,4,5, 6}, MHO>XXeCTBO
B = {1, 2,4,6, 8}, MHOecTBo C = {— 1,0,3,4,7, 8}. HaiignTe MHOXKeCTBa:

a) A B; 6) AUC; B) ANNBC;
n AUBUC; n (4UB)NC; e) AU(BNC);
x) A\ B; 3) B\ A4; n) C\A4.

Ne 3. laHbl MHOXecTBa A = {— 4,-1,7, 8} u B= {— 8,0,9 } CocraBbTe
OTHOILIEHUS:
a)a+b>0; 6) ab>0; B)a—b<0,

rne a € A, b € B. Tloctpoiite rpadyKy yKa3aHHBIX OTHOIIIEHHH.

Ne 4. Janbl MHOXecTBa uucen: (Q — pauuoOHalbHBIX, Z — LeblX, R —
JelCTBUTeNbHBIX, NV, — YeTHBIX HaTypalbHbIX, N — HaTypa/lbHbIX. Beimuimmre

3TM MHOXeCTBa B TAaKOM TMIOpsiZike, 4YTOOBI KaXK[oe cCJeAyroilee BK/IHOYA/IO
nipefibiyliiee.

dopma KoOHmMpo/sA: TIpOBEpKa KOHCIEKTOB (OTBETOB Ha TeOpeTUUeCcKHue
BOIIPOCHI U pelLleHrs 3ajay).

Kpumepuu oyeHku:

MakcuManbHOe KOJIMYeCTBO 0asiJioB  BBICTAB/SIETCS B Cydae, ecC/H
o0yyJaroIuiicss MCYeprbIBalollle M JIOTUYeCKH CTPOMHO pacKphIBaeT OCHOBHbBIE
TIOHATUSI TEOPUM MHOXKECTB, BJlaZieeT CIOCOOHOCTBIO K 0000IIeHuI0, aHa/Iu3y,
crcTeMaTHU3alvH.

CHwkeHue 0a/l/IOB TIPOU3BOJUTCS TIPM HEJOCTaTOYHOM PACKPBITUH TeMbI
KOHCITeKTa (JaHbl OTBETHI He Ha BCe Ipe/I0KeHHbIe BOTIPOCHI U 3a/JaHUs WA 3TU
OTBETHI He JOCTaTOYHO ITOJTHEIE).

TecToBbIe BOMPOCHI TI0 TeMe, UCTI0J/Ib3yeMble [IJIs IPOMeKYTOUHOT0 KOHTPOJIsI
3HaHUW 10 AUCLUIUIMHE, TpeJCTaBleHbl B COOTBETCTBYIOLIEM pasferne (oHja
OLIeHOUHBIX CPEJICTB.

ITpoekm

Tunosble 3a0aHus
3adaHue: TI0O Mepe TIPOXOXKAEeHUs yuyeOHOro Marepuasna, HaKOILIeHUs
HeoOXOZUMBIX 3HAHUM U YMeHHWH, packpoiite Temy «IIpumeHeHue mamemamuku

68 SJKOHOMUKe».

OuyeHka pe3y/i1bmamos:
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Kpurepuu OLjeHKM CylaTesien:

1. Tema npoekTta pacKpsITa.

2. OpuruHaJbBHOCTb U  COJEep>KaTeJbHOCTb  (OPMbI  Tpe/CTaB/IeHUS
pe3y/bTaTOB B MaTeMaTUUYeCKOU rasere.

3. HoBuzHa uHpopmanuu.

4. TBopueckuut OAXO.

5. IlpakTrueckas 3HaUMMOCTbH pe3y/bTaToB.

6. ['paMOTHOCT ¥ OCMBIC/IEHHOCTb M3J/IO)KEHHs MaTepuasa B XOZe
Tpe3eHTaLyu.

[omnonHUTe/IbHbIe KDUTEPUM OLIEHKU MperoiaBaTesneM:
1. BepHo oripesieieHbI 11e/d U 3a/iaud PabOThI.

2. BepHo pacripesienieHbl pOJid B TPYIIIIe.

3. OnpejeneHbl MICTOUHMKU UH(POPMALIUHU.

4. 3OddexTUBHOE COTPYAHUUECTBO B PYIIIIE.

AHKeTa CaMOOLIeHKU YCIeITHOCTHU:

A1 onpesiesisi LiesiM ¥ CTaBUII 3a1a4H.

S BIABUraN TUIIOTE3BI.

51 orobpan cofep>kaTe/ibHbIN TeOpeTUUeCKHii MaTepuat sl TIPOeKTa.
A pewmn 3az,auy 10 TeMe UCCJIeJOBaHUS.

A cpenan BBIBOABI.

A nmpuHMMaU yyacTve B CO3[JaHUU CTeHra3eThl.

$1 BBICTYTIW C COOOIIIeHeM T0 TeMe MCC/Ie[JOBaHusI.

51 oTBeTUN HA BOIPOCHI ITPOEKTA.

NN W=

Kpumepuu oyeHku:

KonnuecTBo 6asioB, BBICTAB/IsSIeMbIX 3a BBITIOJTHEHWE 3aZlaHUiA, 3aBUCUT OT
pe3y/IbTaTOB TPEXYPOBHEBOM OLIEHKH MPOEeKTa (CM. MHCTPYKLIMIO), TTOKa3bIBaOLLIAX
3HaHWe 3HaueHHsi MaTeMaTWKU B Mpo¢eCcCUOHATbHOU JesTeTlbHOCTH, OCHOBHBIX
MaTeMaTHYeCKUX METOJOB pelleHHs IPUKIaJHbIX 3a/lay; YMeHue CTPOWTb U
AHA/IM3UPOBAaTh MOZEJIA pPeaslbHbIX 3KOHOMUYECKUX IIPOLeCCOB C IIOMOLLBIO
TIOJTyYeHHBbIX MaTeMaTU4eCKUX 3HaHUM.
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®DoHJ TeCTOBBIX 3ailaHUM /ISl IPOMEXYTOYHOr0 KOHTPOJISI 3HAHUM
o AUCHUILIMHe «MaTeMaTuka»

ITpomedicymouHbili mecm

Memooduka npogedeHusl.

[TapaMeTpbl METOITUKU

3HaueHHe TlapameTpa

Ko/inuecTBo OL1eHOK [Be
Ha3BaHus oLieHOK 3auTeHO
He 3auTteHo

IToporu orieHOK

Menee 11 npaBUIbHBIX OTBETOB
— He 3aUTeHO;

11 — 17 npaBUIBHBIX OTBETOB —
3QUTeHO.

IIpejen AUTEIBHOCTU BCEro KOHTPOJIA 90 MUHYT
ITpesen AAUTENBHOCTH OTBETA HA KaXKJbI BOIIPOC He ycraHaB/vBaercs
[TocnenoBaTebHOCTb BbIOOpA pa3/ienoB ITocnefoBaresibHas
[TocnenoBaTebHOCTb BEIOOPKU BOTIPOCOB U3 ITpousBonbHas
KaX/JI0TO pasfjena
KoHTponmpyeMsble paszesbl 1-5
IIpenyiaraeMoe KOIM4eCcTBO BOIIPOCOB U3 OJHOIO 1 pasgen —7
KOHTPOJINPYEMOT0 paszena 2 pa3pen —4

3 paszen — 2

4 paspen — 2

S paszen — 2
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Pasgen 1. MATEMATUYECKU AHAJIN3

1 3a0aHue: Obaacmb onpedeieHust U MHOHXCeCma8o 3HayeHul (pyHKuuu

Bbibepume 0OuH npasu/ibHblill 8apuaHm u Haxcmume KHonky «/anee»
Nx+6

O6.1acThI0 omnpefie/ieHUus] yHKIUH ) =

Ux+3
(6;+oo)
+[- 6;:-3)U (= 3;+0)
(— 3;+oo)
[— 6;+oo)
Bbibepume 00uH npasu/ibHblil 8apuaHm u Haxdcmume KHonky «/anee»
In(1 - x)
O6J1acThi0 onpesie/ieHUsI PYHKIHH ) = i3 SIB/ISIETCA MHOXXECTBO ...

+(=03-3)U (- 331)
(—oo51)
(= oot1]
(—o0=3)U (=31}

Bbibepume 00uH Npasu/ibHbIll 8APUAHM U HAXCMUMeE KHONKY «/lanee»

X
O6/1acThio onpe/iesieHUss QyHKIMUA ) = arccos(E — 1) AIBJIAETCA

MHO)fe[((;')I;ﬁO cee
[2;+oo)
(0:4)
[0:1]

Bbibepume 0OuH npasu/ibHblill 8apuaHm u Haxcmume KHonky «/lanee»
O61acThI0 onpe/e/ieHus QYHKIMH ) = /4 — x” SIBJISIETCA MHOXECTBO ...
(-2 2)

+ [—2; 2]
(=03 2)

(=o0; 2]
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Bbibepume 0OuH npasu/ibHblill 8apuaHm u Haxcmume KHonky «/anee»

Obnactbio onpefeneHusa GyHKIUHA ) = x
Vx? -9
(=3 3)

-3 3]

#(=oos =3)U (3 +0)

(o0 =3]U[3; +e0)

ABJ/IAEeTCA MHO)XECTBO ...

Bbibepume 00uH Npasu/bHbIll 6APUAHM U HAXCMUMe KHONKY «/lanee»
Jana dpyskuus y =8cos(3x+6). Toraa ee 061aCTbI0 3HAYEHMIH AB/IAETCS

MHO0>XeCTBO ...

+[-8, 8]
[-24, 24]
(—o0, +o0)

[-1.1]

Bbibepume 00uH Npasu/ibHbIll 8APUAHM U HAXCMUMeE KHONKY «/lanee»
Jana dpyskuus y = 5sin(2x+3). Toraa ee 06/1aCTbI0 3HAYEHMIH ABIAETCS

MHO0>XeCTBO ...

(-1 1]
+[=5; 5]
(—oo; +oo)
[-10; 10]

Bbibepume 00uH Npasu/ibHbIll 6APUAHM U HAXCMUMe KHONKY «/lanee»
Jana pyskuus y =4cos(5x+7). Toraa ee 06/1aCTHI0 3HAYCHUH ABJISAETCH

MHO0>XeCTBO ...

[-20; 20]

-1 1]
(—oo; + oo)
+[—4; 4]
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Bbibepume 00uH Npasu/ibHblll 6APUAHM U HAXCMUMe KHONKY «/lanee»
Jana dpyskuus y =3sin(7x—4). Torpa ee 06/1aCTbI0 3HAYEHMIH ABIAETCS

MHO)XeCTBO ...
(—OO; +OO)
+[-3; 3]
[-21; 21]
-1 1]
Bbibepume 0OuH npasuibHblll 8apuUaHm u Haxcmume KHONKy «/lanee»

Jana dpyskuus y = 2sin(5x+3). Toraa ee 06/1acTbI0 3HAYEHHUIH ABIAETCS

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

[-L 1]

2 3a0aHue: OCHOBHble cgolicmed (hyHKUull

Bbibepume HeCcKOAbKO Npasu/ibHbIX 8APUAHMOE U HaXcmume KHONKYy «/lanee»
YKaxuTe, KaKue U3 Npe/CcTaB/JleHHbIX HIDKe (yHKIMH SABIAIOTCA
HeYeTHbIMM:

+y=—""tsinx (50 %)

COS X
y:x3-tgx
+y=x" +1tgx (50 %)
B x(x+1)
~ sinx

Bbibepume HeCKOAbKO Npasu/ibHbIX 8APUAHMOE U HaXcmume KHONKYy «/lanee»
YKaxuTe, KaKue U3 Npe/CcTaB/1eHHbIX HIDKe (yHKIMH SABIAIOTCA

HeYeTHBIMH:
y= X clgx

COSX _sinx (50 %)

+y:
+y=x"+sinx (50 %)
x(x-1)
y=——"
tgx
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Bbibepume HeCcKOAbKO Npasu/ibHbIX 8APUAHMOE U HaXcmume KHONKYy «/lanee»
YKaxuTe, KaKue U3 Npe/CcTaB/leHHbIX HIDKe (yHKIMH SABIAIOTCA
HeYeTHbIMM:

y=x-sinx

+y= al +tgx (50 %)
CoS X

+y=x" +ctgx (50 %)

_x(x+1)

- clgx

Bbibepume HeCKo/bKO Npagu/ibHbIX 6APUAHMO8 U HAXCMUMe KHONKY «/lanee»
YKaxuTe, KaKHe U3 NpeACTaB/JIeHHbIX HIDKe (PYHKIMH AB/ISAHTCSA
HEYEeTHBIMHM:

y=x"-sinx

+y=—2"ginx (50 %)
COSX

x(x+1)
1gx
+y=x"—tgx (50 %)

y:

Bbibepume HeCcKOAbKO Npasu/ibHbIX 8APUAHMOE U HaXcmume KHONKYy «/lanee»
YKaxuTe, KaKue U3 Npe/CcTaB/leHHbIX HIDKe (yHKIMI SABIAIOTCA
HeYeTHbIMM:

y=x"-arcsinx

+y= —tgx (50 %)
CoS X
+y=x +1tgx (50 %)
x(x+1)
y=——"
1gx
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Bbibepume 0OuH npasu/ibHblill 8apuaHm u Haxcmume KHonky «/anee»
Ykaxute rpaduk nepuoanueckon pyHkium:

Ya

7 N 3 |4
-1 ——

Va

1
————f——]

0 %

Y.li
+1
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Bbibepume 0OuH npasu/ibHblill 8apuaHm u Haxcmume KHonky «/anee»
Ykaxute rpaduk nepuoanueckon pyHkium:

Y.
~ /\ /
Sofoo(\n fin in fi%n X
& & [ & &
-1-_
+
Y.li

|
=
N\
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Bbibepume 0OuH npasu/ibHblill 8apuaHm u Haxcmume KHonky «/anee»
Ykaxute rpaduk nepuoanueckon pyHkium:
Yi

JIwAwE
VAVAY

|
2=
(=]
(=]
i

D'Qv

23



Bbibepume 0OuH npasu/ibHblill 8apuaHm u Haxcmume KHonky «/anee»
Ykaxute rpaduk nepuoanueckon pyHkium:

}" Y
1
T "%
3 0
-1+
y.li
0 Fx
Y

Y4
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Bbibepume 0OuH npasu/ibHblill 8apuaHm u Haxcmume KHonky «/anee»
Ykaxute rpaduk nepuoanueckon pyHkium:

Y A
1| /
ln Of \n Br 'x
12 2 12
1T+

3 3adaHue: Tlpeden pyHkyuu

CoomHecume 3/1emeHMbl 08YX CNUCKO8 U HAXCMUMe KHONKY «/[aneex
Y cTaHOBHTE COOTBETCTBHE MEXAY Npe/je/laMi U UX 3HAUEHUAMM:

bm 7x 3+ x+9 3. 2 (33,3%)
e x =3
im XX 2 1
x> 7x% 4+ 2x —1 7
lim 6x> —x+2 2. o (33,3%)
x> 3x® 4+ 2x +1
7
1.0 (33,3%)
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CoomHecume 3/1emeHMbl 08YX CNUCKO8 U HAXCMUMe KHONKY «/[aneex
Y cTaHOBHTE COOTBETCTBHE MEXAY Npe/je/IaMi U UX 3HAUEHUAMM:

i 8x> +3x -1 3. 4,5 (33,3%)
Cxon 4y —2x+5
X +3x-1 l
. 11m—2 9
>0Qx  —2x+5
i Ox* +3x—1 2. © (33,3%)
Cxow2x? —2x+5
2

1. 0 (33,3%)

CoomHecume 3/1emeHMbl 08YX CNUCKO8 U HAXCMUMe KHONKY «/[aneex
Y cTaHOBHTE COOTBETCTBHE MEXAY Npe/e/laMi U UX 3HAUEHUSIMM

. 1im5x;f—x;9 3. % (33,3%)
o 00
lim 5x°+x+9 S
e 2x° =3 2
lim 3x" —x+2 2. o (33,3%)
e 4x% +3x -1
1

1. 0 (33,3%)

CoomHecume 3/1emeHMbl 08yX CNUCKO8 U HaXcMume KHONKY «/lanee»
Y cTaHOBHTE COOTBETCTBHE MEXAY Npe/e/laMi U UX 3HAUEHUAMM:

bm 8x +3x—1 3. 4 (33,3%)
e 4x’ = 2x+5
lim 6x° +3x—1 g
xoe 4% —2x° +5 2
. hmlzx2 —5x+2 2. © (33,3%)
e 3x% +x—1
2

1. 0 (33,3%)
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CoomHecume 3/1emeHMbl 08YX CNUCKO8 U HAXCMUMe KHONKY «/[aneex
Y cTaHOBHTE COOTBETCTBHE MEXAY Npe/je/IaMi U UX 3HAUEHUAMM:

|l —4x* +3x-1 3.0 (33,3%)
e S5 427 45
o 3x=5x"+2 E
2. lim—— )
xo0 2x°+5x—1
3 fim 7x*+x+9 2. © (33,3%)
: 3
X—>0 x J—
7
4
1. —g (33,3%)

Bgedume ¢ knaguamypbl Baw eapuaHm omeema u Hajxcmume KHONKY
«Omeemumb»

. X" =9x+20
3HaueHue npeaena lim———

dBHO ...
>4 x* —Tx+12 P

-1

Bgedume ¢ knaguamypbl Baw eapuaHm omeema u Haxcmume KHONKY
«Omeemumb»

. 2x°=Tx+3
3Hauenue mpejena lim——

PaBHoO ...
=3 xT—x—6

1

Bgedume ¢ knaguamypbl Baw eapuaHm omeema u Hajxcmume KHONKY
«Omeemumb»

. X’ +7x+10
3HaueHuMe npepesna lim PaBHO ...

=>22x* +9x+10

3

Bgedume ¢ knaguamypbl Baw eapuaHm omeema u Haxcmume KHONKY
«Omeemumb»

. 3x*—14x-5
3HaueHue npejena lim

aBHO ...
5 x? —2x—15 P

2
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Bgedume ¢ knaguamypbl Baw eapuaHm omeema u Hajxcmume KHONKY
«Omeemumb»

. 2x%=3x+1
3HaueHuMe npejena lim————— paBHO ...

=1 2x% —5x+3
-1

Bgedume ¢ knaguamypbl Baw eapuaHm omeema u Hajxcmume KHONKY
«Omeemumb»
sinSx

3HaueHue npejesa lim

PABHO ...
x>0 x

5

Bgedume ¢ knaguamypbl Baw eapuaHm omeema u Hajxcmume KHONKY
«Omeemumb»

3HaueHnue npejena lim—

PaBHO ...
x—08In Sx

0,2

Bgedume ¢ knaguamypbl Baw eapuaHm omeema u Haxcmume KHONKY
«Omeemumb»

. 1g3x
3HaueHue npejeaa lim—— pasHo ...
x>0 x

3

Bgedume ¢ knaguamypbl Baw eapuaHm omeema u Hajxcmume KHONKY
«Omeemumb»
X

3Hauenue mpegesa lim

dBHO ...
x—0 fgzx P

0,5

Bgedume ¢ knaguamypbl Baw eapuaHm omeema u Haxcmume KHONKY
«Omeemumb»

. sin3x
3HaueHue npejena lim—— pasHo ...
x—0 2 X

1,5
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3adaHue 4. JlucdbdepeHuuposaHue ¢pyHKUUU

Bbibepume 0OuH npasuibHblIll 8apUaHmM U HaxXcmume KHONKY «/lanee».
IIpousBogHas pyHKIUHU ) = arcsin/x paBHa ...

+

2\/x—x2

Bbibepume 0OuH npasuibHblll 8apUaHmM U Hax3cmume KHONKY «/lanee».
1-
IIpon3BoAHAs BTOPOro mopsigka GyHKuu y=¢' °* paBHa ...
+ 961—3)6
1-3
—3e¢ "
1-3x
e

1-3
—9¢

Bbibepume 00uH Npasu/ibHblll 6APUAHM U HAXCMUMe KHONKY «/lanee».
YrioBoi Ko3¢dunueHT KacaTeJibHOU, NPOBeJeHHOU K rpauKy

byskiuu f(x)= 2x> =3x* +5x—1 B ero Touke ¢ abciHCCol X, =1, paBen ...
3
17
4
+5

Bbibepume 00uH Npasu/ibHblll 6APUAHM U HAXCMUMe KHONKY «/lanee».
IponsBoaHas GyHKIHM y =sin’ X HMeeT BHJ ...

+3sin” x - cos x

3sin® x

3cos’ x

)
—3sin” x-cosx
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x(¢)

=1

Bbibepume 0OuH npasuibHbIll 8apUaHmM U HaxXcmume KHONKY «/lanee».
IponsBoaHas GyHKuK y =x° -3~ UMeeT BHA ...

—2x-3"1n3

2x-37F—x .37

2x-37+3"In3

+2x-37F—x*-37".1n3

Bbibepume 00uH Npasu/bHblll 6APUAHM U HAXCMUMe KHONKY «/lanee».
3aKoOH /IBIDKeHMsI MaTepUa/IbHON TOUKH MMeeT BUJ x(1)=5+1 + 3t2, rpe

— KOOpAMHATAa TOYKH B MOMEHT BpeMeHH t. Torjja cKkopocTh TOUKH NPH
paBHa ...

4

9

+7

12

CoomHecume 3/1emeHmMbl 08yX CNUCKO8 U HaXcmume KHONKY «/lanee»
Y craHoBHTE COOTBEeTCTBHE MeXY (PYHKIIeH U ee IPOU3BOAHOM.

1 ¥ 3. —— ' (333%)
2X\/; ’
2. Jx 1. 2x (33,3 %)
3. L 2x\/;
Jx 3
2. 2\1/; (33,3 %)
1
2x\/;
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CoomHecume 3/1emeHmMbl 08yX CNUCKO8 U HaXcmume KHONKY «/lanee»
Y craHoBHTE COOTBEeTCTBHE MeXY (PYHKIeH U ee IPOU3BOAHOM.

1. e" 2. — " (33,3 %)
2. ¢ a’

Ina
3. a" 3. a’Ina (33,3 %)

1. ¢ (33,3 %)

-X
e

CoomHecume 3/1emeHmMbl 08yX CNUCKO8 U HaXcmume KHONKY «/lanee»
Y craHoBHTE COOTBEeTCTBHE MeXY (DYHKIIeH U ee IPOU3BOAHOM.

1. sinx 1. cosx (33,3 %)
2. cosx Ccigx
3. tgx 2. —sinx (33,3 %)
[0)
3. —5— (333%)
—COS X

CoomHecume 3/1emeHmMbl 08yX CNUCKO8 U HaXcmume KHONKY «/lanee»
Y craHoBHTE COOTBEeTCTBHE MEXAY (PYHKIeH U ee IPOU3BOAHOM.

L !
X X

2. x° 2. 3x% (33,3 %)
1 2

3. — =
X 3

X
2 (0]
L (33,3 %)

1
3. —— (33,3 %)
X

31




CoomHecume 3/1emeHmMbl 08yX CNUCKO8 U HaXcmume KHONKY «/lanee»
Y craHoBHTE COOTBEeTCTBHE MeXY (PYHKIIeH U ee IPOU3BOAHOM.

1. tgx 1
1. —— (33,3 %)
cos” x
2. ctgx 1
cos’x
3. sinx 3. cosx (33,3 %)
2. ——— (33,3 %)
sin” x
—COSX

Bbibepume 00uH Npasu/ibHblll 6APUAHM U HAXCMUMe KHONKY «/lanee».
YrioBoi Ko3¢dunueHT KacaTeJbHOU, NPOBeJeHHOU K rpauKy

dyukmun f(x)=2x> —3x* +5x—1 B ero Touke c aGcUUCCOl X, =1, paBen ...

+5
4
17
3

Bbibepume 00uH Npasu/ibHbIll 6APUAHM U HAXCMUMe KHONKY «/lanee».

2

ITpousBogHast QyHKIUH y = X" -¢' MMeeT BHJ...

2
+y' =2x-e" +x°-e"

Yy =2x-e"—x*-¢&"
y' =2x-e"
Y =2x+e"

Bbibepume 00uH Npasu/ibHblll 6APUAHM U HAXCMUMe KHONKY «/lanee».
IIpousBogHas ¢pyHKIMU ) =sin8x UMeeT BHUJ ...

+y'=8cos8x

y' =cos8x
y'=-8cos8x
y' =8sin8x
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Bbibepume 00uH Npasu/bHblll 6APUAHM U HAXCMUMe KHONKY «/lanee».
YrioBoii Ko3¢dunueHT KacaTeqsbHOU K rpaduKy QpyHKIun
y= x*+3x—4 B ToOuKe Xy, =—2 paBeH ...
+-1
-6
1
-7

Bbibepume 00uH Npasu/ibHbIll 6APUAHM U HAXCMUMe KHONKY «/lanee».
IlpousBopHas QyHKIUH ) = arcsinx B To4ke X, =0 paBHa ...

+1

HS"_‘

Bbibepume 00uH Npasu/ibHblll 6APUAHM U HAXCMUMe KHONKY «/lanee».

BTopasi mpou3BoHast y"(x) dyHKIHK y(x) = x> —3x—1 umeer BuJ ...

+y"=2
V'=0
y'=3
y'=1

CoomHecume 3/1eMeHmMbl 08yX CNUCKO8 U Ha}cmume KHONKY «/lanee»
JMana pynkuusa y = x* —3x—4. YCTaHOBHTE COOTBETCTBHE MeXAy

npou3BoJHbIMHA (l)yHKI.[I/II/I B COOTBETCTBYHIIHUX TOUYKAX U UX 3HAYCHUAMM.

1. y'(0) 1. -3 (33,3 %)
2. y'(1) 3.9 (33,3 %)
3. '(2) 2.0 (33,3 %)
3
9
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Bbibepume 0OuH npasu/ibHblill 8apuaHm u Haxcmume KHonky «/anee»
IIpousBogHas pyHKIUHU ) = sin(x2 + 1) paBHa ...

—2xcos(x2 +1)
cos(x2 +1)
+2xcos(x’ +1)

xcos(x2 +1)

Bbibepume 0OuH npasu/ibHblil 8apuaHm u Haxcmume KHonky «/anee»
IIpousBoaHas QyHKIUH ) = cos(Sx2 — 2) paBHa ...

xsin(Sx2 —2)
—sin(Sx2 —2)
+—10xsin(5x2 —2)
IOxsin(Sx2 —2)

Bbibepume 00uH Npasu/ibHbIll 8APUAHM U HAXCMUMe KHONKY «/lanee»
IIpousBoaHas QyHKIUH ) = sin(2x2 — 5) paBHa ...

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

Bbibepume 0O0uH npasu/ibHblil 8apuaHm u Haxdcmume KHonky «/anee»
IIpousBogHas pyHKIUHU ) = cos(3x2 + 2) paBHa ...

+—6xsin(3x2 + 2)
xsin(?)x2 + 2)
—sin(3x2 + 2)
6xsin(3x2 + 2)
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Bbibepume 0OuH npasu/ibHblill 8apuaHm u Haxcmume KHonky «/anee»

x+3
IIpou3BogHas GyHKIUHU ) =
x+2

paBHa ...

1

x+2
2x+5

()c+2)2
b
()c+2)2
_
(x+2)2

+—

Bgedume ¢ knaguamypbl Baw eapuaHm omeema u Haxcmume KHONKY
«Omeemumb».
DyHKIMA 3aJjaHa rpaguuecKH.

b

\\_// :

L 4

\\Q
)

KoiunuecrBo TOUYEK, IPUHATEKAIIUX HHTEPBAJIY (Cl, b), B KOTOPbIX HE

CylieCcTBYeT MPOU3BOAHAA 3TOM (PyHKIUM, PABHO ...
1

Bgedume ¢ knaguamypbl Baw eapuaHm omeema u Hajxcmume KHONKY
«Omeemumb».
DyHKIMA 3aJaHa rpaguyecKH.

lly

N
/
[

o

KoiunuecrBo TOUEK, IPUHATEKAIIUX HHTEPBAJIY (Cl, b), B KOTOPbIX HE

CylieCcTBYeT MPOU3BOAHAA 3TOM (PyHKIUM, PABHO ...
4
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Bgedume ¢ knaguamypbl Baw eapuaHm omeema u Hajxcmume KHONKY
«Omeemumb».

DyHKIUA 3a/jaHa rpaduyeckm.
; o

KoiunuecTrBo TOUEK, IPUHATEKAIIUX HHTEPBAJIY (Cl, b), B KOTOPbIX HE

CylieCcTBYeT MPOU3BOAHAA 3TOM (PyHKIUM, PABHO ...
3

Bgedume ¢ knaguamypbl Baw eapuaHm omeema u Hajxcmume KHONKY
«Omeemumb».

DyHKIMSA 3aJjaHa rpaguuecKH.

FNI A /i
* P N/ ¢

Ko/inuecTBO TOUEK, MPUHAA/Ie)KAIMX UHTEPBaLy (a, b), B KOTOPBIX He

CylieCcTBYeT MPOU3BOAHAA 3TOM (PyHKIUM, PABHO ...
3

Bgedume ¢ knaguamypbl Baw eapuaHm omeema u Hajxcmume KHONKY
«Omeemumb».

DyHKIMA 3aJjaHa rpaguUecKH.

N -
L N

Ko/inuecTBO TOUEK, MPUHAA/IEe)KAILMX UHTEPBaIy (a, b), B KOTOPBIX He

CyliecTBYeT POU3BOAHAA 3TOM (PyHKIUM, PABHO ...
4

il
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3adaHue 5. HccnedosaHue chyHkuuu

Bbibepume 0OuH npasuibHbIll 8apUAHmM U HaXCMume KHONKY «/lanee».
TouKoit MakcuMyMa QYHKIHH Y =X° —3X SIB/IACTCA ...

+-1

0

1
2

Bbibepume 00uH Npasu/ibHblIll 6APUAHM U HAXCMUMe KHONKY «/lanee».
A6cipccoii Touku nepernta rpaduka yHkun y = x° —2x — 4 sABIAETCH

+0
-6
1
3
6

Bbibepume 00uH Npasu/ibHblIll 6APUAHM U HAXCMUMe KHONKY «/lanee».
Ha pucyHke u300paxeH rpa¢uk npou3BoAHO#i y = f '(x) (pyHKIMH
y = f(x), 3apannoii Ha oTpeske [-1;7].

Ya

— — .

y=r

Torga Toukou MakcumyMa QyHKIMHU ) = | (x) SIBJISIETCH ...
2

-1

+4

0

P

}
7
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Bbibepume 00uH Npasu/bHblll 6APUAHM U HAXCMUMe KHONKY «/lanee».
Ha pucyHke u3o00paxxeH rpadyik npou3BoAHOI y = f '(x) (pyHKIMH
y = f(x), 3apannoii Ha oTpeske [ 2;6].

¥

I

y=5)

Torga Toukou MUHUMYMaA QyHKIUHU ) = | (x) SIBJISIETCH ...
-2

+3

4

1

Bbibepume 00uH Npasu/ibHblll 6APUAHM U HAXCMUMe KHONKY «/lanee».
Ha pucyHKe u3o00paxxeH rpadyik npou3BofHO#i y = f '(x) (pyHKIMH
y = f(x), 3apannoii Ha oTpeske [ 2;6].

¥

A

l j | I
0 1 6 X

\_/\y -/

Torga Toukou MakcumyMa QyHKIMHU ) = f (x) SIBJISIETCH ...

6

4
+-1
-2
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Bbibepume 00uH Npasu/bHblll 6APUAHM U HAXCMUMe KHONKY «/lanee».
Ha pucyHke u3o00paxxeH rpadyik npou3BoAHOI y = f ’(x) (pyHKIMH
y = f(x), 3apanHoii Ha oTpeske [-3;3].

?_“

Torga Toukou MakcumyMa QyHKIMHU ) = f (x) SIBJISIETCH ...
1

-3

+-2

3

Bbibepume 00uH Npasu/ibHblIll 6APUAHM U HAXCMUMe KHONKY «/lanee».
Ha pucyHke u3o00paxeH rpaduik npou3BofHON y = f ’(x) (pyHKIMH
y = f(x), 3apanHoii Ha oTpeske [-5;3].

th

y=10)

Torga Toukou MUHUMYMa QyHKIUHU ) = | (x) SIBJISIETCH ...
+-4

-3

-5

3
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Bbibepume 0OuH npasuibHbIll 8apUAHmM U HaXcMume KHONKY «/laneex».

. 8x — x°
YpaBHeHUe HaK/IOHHOM acCUMNITOThI rpaduka pyHKuu y = o
X+
umeet BUA y =kx +10. Toraa 3HaueHue k paBHO ...
1
4
+-1
-2
Bbibepume 00uH Npasu/ibHblIll 6APUAHM U HAXCMUMe KHONKY «/lanee».
. 5x —2x?
YpaBHeHHe HaK/IOHHOM acCUMIITOThI rpaduka pyHKIuu y = i
X+
uMeet BHJ, y =kx + 7. Torjga 3HaueHue k paBHoO ...
1
5
-1
+-2
Bbibepume 00uH Npasu/ibHblIll 6APUAHM U HAXCMUMe KHONKY «/lanee».
. 7x + 3x?
YpaBHeHHe HaK/IOHHOM aCUMINITOThI rpaduka pyHKuu y = i
X+
uMeet BHJ, V= kx + 4. Torjga 3HaueHue k paBHoO ...
1
+3
7
-2
Bbibepume 00uH Npasu/ibHblll 6APUAHM U HAXCMUMe KHONKY «/lanee».
. 3x —4x?
YpaBHeHHe HaK/IOHHOM acCUMNITOThI rpaduka pyHKuu y = 1
x p—

uMeetT BHJ, V= kx + 7. Torjga 3HaueHue k paBHoO ...
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Bbibepume 0OuH npasuibHbIll 8apUaHmM U HaxXcmume KHONKY «/lanee».

. X + 4x°
YpaBHeHUe HaK/IOHHOM acCUMIITOThI rpaduka pyHKuu y = Ere
x p—
umMeet BHJ, y = kx + 5. Torjga 3HaueHue k paBHoO ...
1
-1
4
+-4

3adaHue 6. IlepgsoobpasHas. HeonpedeneHHbIlU UHmMe2pai

Bbibepume 0O0uH npasu/ibHblill 8apuaHm u Haxdcmume KHonky «/asnee»
MH0XeCTBO nepBooGpasubix Gyrkuun f (x)=cos3x umeer Bup ...
3sin3x+C

1 .
—§s1n3x+C
3sinx+C

1 .
+§s1n3x+C

Bbibepume 0O0uH npasu/ibHblil 8apuaHm u Haxcmume KHonky «/anee»
MH0XeCTBO nepBooGpasubix Gynkuun f (x)=cos6x umeer BHA ...
sinbx 4+ C

6sin6x + C

l .
+—sinbx+C
6
1 .
——sin6x +C
6
Bbibepume 00uH Npasu/bHbIll 8APUAHM U HAXCMUMeE KHONKY «/lanee»
MHo)KecTBO NepBo00pa3HbIX PyHKIUH | (x) = cos% UMeeT BHJ ...
+4sin> +C
4
—4sint+C
4
1
~sint+C
4 4

4sin£+C
4
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Bbibepume 0OuH npasu/ibHblill 8apuaHm u Haxcmume KHonky «/anee»

MHo)KecTBO NepBo00pa3HbIX PyHKIUH | (x) = sin% UMeeT BHJ ...
2cos> +C

2
+-2c08> +C

2

1
—cos>+C
2 2

1
— —cosz +C
2 2

Bbibepume 00uH npasuibHblil 8apuUaHm u Haxdcmume KHonky «/lanee»
. X
MHoXecTBO nepBooGpasubix Gyrkun f(x)= smg uMeeT BU/ ...
X
Scos—+C
5
X
+—5cos—+C
5
1 x
—cos—+C
5 5
1 x
——cos—+C
5 5

Bbibepume 0OuH npasu/ibHblil 8apuaHm u Haxdcmume KHonKy «/anee»
2
MHoXecTBo nepBoo6pasubix Gynkuun f (x)=e”* umeer Bup ...

1
__elx+C
2
28" +C
er_|_C
1
+_62x_|_C
2
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Bbibepume 0OuH npasu/ibHblill 8apuaHm u Haxcmume KHonky «/anee»

1
MHoXecTBo nepBoobpasubix pynkuun f(x)=5¥x" - T +2 umeer
x

BH] ...

?Jﬁ x2—2\/;+2x+C

+3x%/x7—2\/§+2x+c

10 1

s + el +C

33l — 2V + €

Bbibepume 00uH npasu/ibHblill 8apuaHm u Haxcmume KHonKy «/anee»

x'=2x’+3
3x?

MHo)kecTBO NepBo00pa3HbIX PyHKIUH | (x) =

Bbibepume 0O0uH npasu/ibHblil 8apuaHm u Haxdcmume KHonky «/anee»
MHo)kecTBO NepBo00pa3HbIX PyHKIUH | (x) = cosxsin’ x MMeeT BHJ ...

+lsin3x+C
3
1 3
—cos’x+C
3
I .3
——sin"x+C
3

sin®x+C

43

HMeeT BHJ ...



Bbibepume 0OuH npasu/ibHblill 8apuaHm u Haxcmume KHonky «/anee»
MHO0)XeCTBO BceX MmepBo00pa3HbIX QyHKIHUM y =2Xx UMeeT BHJ ...

+x2+C
2

2
X

2
2x°+C
Bbibepume 0OuH npasu/ibHblill 8apuaHm u Haxdcmume KHonky «/anee»

dx
B pe3yibTaTe NOACTAHOBKHM  =3x + 2 HHTerpas J— NPUBOAUTCA
V3x+2

K BHH){ d
t
Sk
3j%
dt
I
dx
17

3adaHue 7. OnpedeeHHbll UHme2pan u e20 NnpuMeHeHue

Bbibepume 00uH Npasu/ibHbIll 8APUAHM U HAXCMUMeE KHONKY «/lanee»
2

OnpepenieHHbIM UHTETrPaJl I4x3dx paBeH ...
1

+15

36

17

4
X

Bbibepume 00uH npasu/ibHblill 8apuaHm u Haxcmume KHonky «/anee»
3

Onpe/ie/IéHHBII HHTETpaI I(x —3)7dx paBeH ...
2

1
8

1
o
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38 28
8

Bbibepume 0OuH npasu/ibHblll 8apUaHmM U Haxcmume KHONKy «/lanee»
Ec/1u cCKopocTh MaTepuaibHOU TOUKH, ABIDKYLIENCS NPAMO/JINHENHO,
paBHa Vv (t) =2t+3, Toraa NyTh s, NIPOHW/JeHHbIA TOYKOU 3a BpemMs [ =2 OT

Hayasia ABM)KeHMs, PaBeH ...
+10
4
14
2

Bbibepume 0OuH npasu/ibHblill 8apuaHm u Haxcmume KHonky «/anee»
Vicrionb3ysi CBOICTBA ONpe/ie/IeHHOr0 HHTerpasia, HHTerpal

T
I(?a sin x + x” )dx MO)KHO NIPUBECTH K BUJY ...
0

+3Tsinxdx + szdx
0 0
3I (sinx + xz)dx
0
> .
I3 sin xdx + I x2dx
0 il
2

j).(3sinx+x2)dx
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Bbibepume 0OuH npasu/ibHblill 8apuaHm u Haxcmume KHonky «/anee»

Ilnomaas ¢purypsl, H300pa)keHHOI Ha PUCYHKe

A
¥

Py — gt

paBHa ...
80
3
88
3

18
+24

Bbibepume 00uH Npasu/bHbIll 8APUAHM U HAXCMUMeE KHONKY «/lanee»
Ilnomaas ¢purypsl, H300pa’keHHOI Ha PUCYHKe

- ' )
R G o ¥

. 4

paBHa ...
10,0

13,5
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Bbibepume 0OuH npasu/ibHblill 8apuaHm u Haxdcmume KHonky «/anee»
IInoma b KpUBO/TUHEHHOM Tpanenuu D

Y.u
1|——— y=sinx
]?jj
% :
0 T A
3
paBHa...
1
1
+ —
2
z
6
V3
2

Bbibepume 00uH npasu/ibHblill 8apuaHm u Haxdcmume KHonky «/anee»
IInoma s KpUBO/IMHEHOM Tpanenuu D onpejesisieTcs: HHTErpaioM ...

yll

y=4-x*
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Bbibepume 00uH Npasu/ibHbIll 8APUAHM U HAXCMUMeE KHONKY «/lanee»
IInoma b KpUBO/IMHENHOM Tpaneruu D

Bbibepume 0OuH npasu/ibHblil 8apuaHm u Haxdcmume KHonKy «/anee»
IInoma b KpUBO/IMHENHOM Tpaneuu D

‘ir Fy

\y=4-xz
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Bbibepume 0O0uH npasuibHblll 8apuUaHm u Haxcmume KHONKy «/lanee»
IInoma b KpUBO/IMHENHOM Tpaneruu D
¥i

paBHa ...
2e

+1

e

2

Bbibepume 00uH npasu/ibHblil 8apuaHm u Haxcmume KHonKy «/anee»
IInoma b KpUBO/IMHENHOM Tpaneuu D

v
= A

0 1 2 X
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Bbibepume 0OuH npasu/ibHblill 8apuaHm u Haxcmume KHonky «/anee»
IInoma b KpUBO/IMHENHOM Tpaneuu D

Yll
D]
4 >

y=xj) 0 2 X
paBHa ...
3
1
+4
2

Pasgen 2. TEOPUSA BEPOSATHOCTENU U MATEMATHUYECKASA
CTATUCTUKA

3adaHue 8. OnpedesieHue geposimHocmu cobbimusi

Bbibepume 00uH Npasu/ibHbIll 8APUAHM U HAXCMUMeE KHONKY «/lanee»

ITo e npousBe/jeHo 10 BBICTPe/IOB, 3aperuCTpUPOBaHoO 7 MonajgaHui,
TOr/la OTHOCUTE/IbHAs YacTOTa MomnaiaHusA B Ije/Ib PaBHaA ...

+0,7

0,5

0,35

0,3
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Bbibepume 00uH Npasu/bHblll 6APUAHM U HAXCMUMe KHONKY «/lanee».
B kBajipaT co cTopoHoii 12 OpomeHa ToYKa.

Toraa BeposITHOCTH TOT0, UTO OHA MONAajJeT B BbI/|e/IeHHYI0 00/1aCTh, paBHa ...
2
5
1
12
72

+

2

Bbibepume 00uH Npasu/ibHblll 6APUAHM U HAXCMUMe KHONKY «/lanee».
B kBajipaT co cropoHoi 11 6pomeHa ToukKa.

Toraa BeposITHOCTH TOT0, UTO OHA MONAajJeT B BbI/|e/IeHHYI0 00/1aCTh, paBHa ...
2

11
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Bbibepume 0OuH npasu/ibHblill 8apuaHm u Haxcmume KHonky «/anee»
HrpanbHas KocTb Opocaercsi ABa pa3a. Torja BepoATHOCTD TOr0, YTO
CyMMa BbINIaBIIMX 0YKOB Oy/eT He MeHbIlle OJUHHA/ALIATH, PaBHa ...
1

36

+ —
12

Bbibepume 0OuH npasuibHbIll 8apUAHmM U HaXCMume KHONKY «/lanee».
HrpanbHas KocTb Opocaercs oauH pa3. Torjga BepoATHOCTB TOr0, UTO Ha
BepXHeH rpaHH BbINa/ieT 6 0UKOB, paBHa ...

1
+ =

6
0,1
0
1

Bbibepume 00uH Npasu/ibHbIll 8APUAHM U HAXCMUMeE KHONKY «/lanee»
HrpanbHasa KOCcThb OpocaeTcs oauH pa3. Torjga BeposiTHOCTD TOT0, YTO Ha
BepXHel rPaHH BbINMajieT YeTHOe YMC/I0 0OYKOB, paBHa...

Bbibepume 00uH Npasu/ibHblll 6APUAHM U HAXCMUMe KHONKY «/lanee».
BeposATHOCTH TOr0, YTO MPHU OPOCAHMH UI'PA/ILHOr0 KyOMKa BbINajeT
00/1ee 4 0uKkog8, COCTABJ/IACT ...

+
L)Jl’—‘H’_‘
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Bbibepume 00uH Npasu/ibHbIll 6APUAHM U HAXCMUMe KHONKY «/lanee».
HrpanbHasa KocThb OpocaeTcs oauH pa3. Torjga BeposiTHOCTD TOT0, YTO Ha
BepXHel rpaHM BbINAJIET MeHee mpex 0UK08, PaBHa ...

Bbibepume 0OuH npasuibHbIll 8apUAHmM U HaXcMume KHONKY «/lanee».
BeposAATHOCTH TOT0, UTO NPH OPOCAHUH UTPA/IBHOI0 KyOHKa Bbimajer 1,
WM 2, Wi 6 0UKOB, cOCTaB/IsAeT ...
+0,5
1

12

W |— ©

Bbibepume 00uH Npasu/ibHblIll 6APUAHM U HAXCMUMe KHONKY «/lanee».
UrpanbHasa KocThb OpocaeTcs oauH pa3. Torjga BeposiTHOCTD TOT0, YTO Ha
BepXHel rpPaHM BbINAJIET He MeHee Nsimu 0YK0oe, PaBHa ...
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Bbibepume 00uH Npasu/bHblll 6APUAHM U HAXCMUMe KHONKY «/lanee».
HrpanbHasa KocThb OpocaeTcs oauH pa3. Torjga BeposiTHOCTD TOT0, YTO Ha

BerHEﬁ I'PAaHU BbINIAA€T M€HeE MATH 0YKOB, PdBHA ...
2

3

NN |— W=

Bbibepume 0OuH npasu/ibHblill 8apuaHm u Haxdcmume KHonky «/anee»
3 ypHbI, B KOTOPOi1 HaxoAATcs 12 6ebix U 10 yepHBIX MIAPOB,
BBIHUMAIOT Hay/iauy oAuH map. Toraa BeposATHOCTH TOT0, UTO 3TOT LIAP
OyjeT 4yepHbIM, paBHa ...
1
0

[E—

N | —

Bbibepume 00uH Npasu/ibHbIll 6APUAHM U HAXCMUMe KHONKY «/lanee».

3 ypHbBI, B KOTOPOil HaX0AATCA 4 0e/1bIX U 7 YepPHbIX IAP0B, BBIHUMAIT
HayAaudy ojuH map. Torja BeposSTHOCTH TOro, YTO 3TOT wIap OyjeT 6esbim,
paBHa ...
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3adaHue 9. Teopembl meopuu 8epossimHocmell

Bbibepume 0OuH npasu/ibHblil 8apuaHm u Haxdcmume KHonky «/anee»

3 ypHBI, B KOTOPOi1 HaxoAATcA 6 uepHbIX U 10 OesbIX MIAPOB,
BBIHUMAIOT O{HOBpeMeHHO 2 mapa. Torja BeposiTHOCTh TOro, 4To 00a mapa
OyayT 0esibIMH, paBHa ...

3

+ —

8

1

| b =

Bbibepume 00uH Npasu/ibHblIll 6APUAHM U HAXCMUMe KHONKY «/lanee».

3 ypHBI, B KOTOPOii HaxoAATcA 6 uepHbIX U 10 OesibIX MIApPOB,
BBIHUMAIOT O{HOBpeMeHHO 2 mapa. Torja BeposiTHOCTH TOro, 4To o0a mapa
OyayT 0esibIMH, paBHa ...

3

+ —

8

oo | i 5|_

Bbibepume 00uH Npasu/bHbIll 6APUAHM U HAXCMUMe KHONKY «/lanee».
B ypHe HaxoaaTcs 2 0enbiX U 3 YepHBIX mapa. VI3 ypHbI moouepejHO
BBIHMUMaAIOT iBa HIapa, HO MOC/ie MePBOro BHIHMMAHUSA Iap BO3BpaliaeTcs B

YPHY, U LIapbI B YPHE NepeMemIMBalTcA. Torga BepoATHOCTH TOr0, YTO 00a
mapa Oesble, paBHa ...

4
+_
25
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Bbibepume 0OuH npasu/ibHblill 8apuaHm u Haxcmume KHonky «/anee»

Y cTpOMCTBO COCTOUT U3 ABYX 3/IEMEHTOB, paboTarux He3aBHCUMO.
BeposiTHOCTH 0€30TKa3HOM Pad0ThI ITHX 3/1eMEeHTOB (B TeueHHe pabouero
AHsA) paBHbI cooTBeTcTBeHHO 0,8 1 0,9. Torga BeposiTHOCTH TOTO, UTO B
TedyeHHe pabouero AHs OyAyT padorarh 0e30TKa3HO 00a 3/ileMeHTa, PaBHa ...

0,08

0,18

+0,72

0,85

Bbibepume 00uH npasuibHblll 8apUaHmM U Hax3cmume KHONKY «/lanee»

Y cTpPOICTBO COCTOUT M3 TPEX 3/IEMEHTOB, Pa00TaIUX He3aBUCHUMO.
BeposiTHOCTH 0€30TKa3HOM padO0T ITHX 3/1IeMeHTOB (B TeueHHe padouero JHs)
paBHBbI cooTBeTcTBeHHO 0,9, 0,8 1 0,7. Toraa BeposATHOCTH TOrO, YTO B
TedyeHHe pabouero AHsA OyAyT padoTarh 0e30TKa3HO BCe TPH 3/1eMeHTa,
paBHa...

0,56

0,80

+0,504

0,72

Bbibepume 00uH Npasu/ibHbIll 6APUAHM U HAXCMUMe KHONKY «/lanee».

JlBa cTpesika MPOU3BOJAT M0 0AHOMY BbICTpesy. BepossTHOCTH
MOnajjaHus B 1je/Ib /Il IePBOro U BTOPOro CTpejikoB paBHbl 0,7 1 0,2
CO00TBEeTCTBeHHO. Torja BepoATHOCTH TOT0, YTO B I]e/Ib MONajyT 00a cTpesika,
paBHa ...

0,9

+0,14

0,12

0,24

Bbibepume 00uH Npasu/ibHblll 6APUAHM U HAXCMUMe KHONKY «/lanee».

JlBa cTpesika MPOU3BOJAT MO 0AHOMY BbICTpesy. BepossTHOCTH
MonajaHus B 1je/1b /I IepBOro U BTOPOro crpesikoB paBHbl 0,7 u 0,4
COOTBETCTBEHHO. Toria BeposiITHOCTH TOr'0, UYTO B Lie/ib NOMNAa/JieT TOJIbKO OJMH
CTPe/IOK, PaBHaA ...

+0,54

0,7

0,4

+0,28
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Bbibepume 00uH Npasu/ibHbIll 8APUAHM U HAXCMUMeE KHONKY «/lanee»

JBa npeAnpuATHA NPOU3BOAAT PAa3HOTUIIHYIO NPOAYKLUI0. BepoaTHOCTH
ux 6aHKpoTCcTBa B TeyeHue roja pasHsl 0,1 u 0,2 coorBeTcTBeHHO. Toraa
BepPOATHOCTH TOT0, UTO B TeUeHHe ro/ja 00aHKPOTUTCS XOTA ObI OHO
npeAnpusaTHe, PaBHaA ...

0,02

0,72

0,2

+0,28

Bbibepume 00uH npasu/ibHbIll omgem u HaXcmume KHONKYy «/lanee»

IIpoBoAATCSA He3aBMCHMBbIe HCIIBITAHNS, B KOK/I0OM U3 KOTOPBIX
BepPOATHOCTH TOsIB/IeHNs CO0bITHS A nocTosiHHA U paBHa 0,48. Torpa
BepPOATHOCTH TOT0, UTO NMPH NMPOBeAeHUH eCATH UCTIBITaHUH co0bITHE A
MOABHUTCA POBHO YeThIpe pa3a, BHIYUC/IAETCH KaK ...

_ 4 6
+P,(4)=C} -0,48".0,52
4 6 4

P,(4)=C} -0,48°.0,52
P,(4)=0,48*.0,52°
P,(4)=0,48°.0,52*

)=
)=

3adanue 10. CayualiHble 8e/AUuYUHbI

Bbibepume 00uH Npasu/ibHbIll 8APUAHM U HAXCMUMeE KHONKY «/lanee»
JuckpeTHasi ciydaiiHas BeimuuHa X 3a/1aHa 3aKOHOM pacrpeje/eHUst
BepPOSITHOCTEH:

X 2 4 6 8

p |035/0,25] 0,30 | 0,10

Torpa BeposITHOCTH P(2 <X< 6) paBHa ...
0,10
0,60
+0,90
0,55
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Bbibepume 0OuH npasu/ibHblill 8apuaHm u Haxcmume KHonky «/anee»
JlaH 3aKOH pacnpeje/ieHUsl BepOSITHOCTe! ANCKPeTHOM C/Ty4YauHon

Be/IMUHNHBI X .

w

X |1 2 4
P 102103 |a |01

Torjga 3HaueHue o paBHO...
0,3
0,6
+0,4
- 0,6

Bbibepume 0O0uH npasuibHblil 8apuaHm u Haxdcmume KHonky «/asnee»
MaremaTnueckoe 0)XKHMiaHHEe AUCKPeTHOU C/Iy4alHOU Be/IMYMHBI,
3a/laHHOI 3aKOHOM pacripeje/ieHus,

X |2 5 8
P 10,203 0,5

PaBHO ...
+5,9
15
5
1
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Bbibepume 00uH Npasu/bHblll 6APUAHM U HAXCMUMe KHONKY «/lanee».
HenpepbiBHas ciyuyaiiHasi BeJIMUMHA 3a/jJaHa (PyHKIMed pacnpejeieHust
BepPOSITHOCTEH:
0 mpu x<0,
2
F(x)= % npu 0<x<3,

I mpu x>3.

Torpaa NJIOTHOCTH pacnpe/jie/ieHUsi BepOATHOCTEH MeeT BHA,. ..
0 mpu x<0,

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

0 mpu x> 3.
0 mpu x<0,

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

I mpu x> 3.

l mpu x<0,
2
flx)= Ex npu 0<x<3,

0 mpu x> 3.

0 mpu x<0,

3
flx)= ;—7 npu 0<x<3,

X mpu x> 3.
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3adaHue 11. BapuauuoHHble psobl

Bbibepume 00uH npasu/ibHblil 8apuaHm u Haxdcmume KHonKy «/anee»
CraTrucTHYecKoe pacnpe/e/ieHUe BHIOOPKH UMeeT BH/:

X; 3 7 8 9

2 4 6 10

Torga 00beM BHIOOPKH PaBeH ...
+22
27
4
49

Bbibepume 0OuH npasu/ibHblill 8apuaHm u Haxdcmume KHonky «/anee»
3 reHepa/ibHOM COBOKYITHOCTH U3BJ/iedeHa BbIOopka oobema 7 =100

x; |1 3 5) 7

15 [16 [17 | n,

Torpa sHauenue 71, paBHO...

18
100
51
+52

Beedume ¢ knasuamypbl Baw eapuaHm omeema u Haxcmume KHONKY
«Omeemumb»
3 reHepa/ibHON COBOKYITHOCTH U3BJ/IeueHa BbIOopKa 00béma n=50:

X, 1 2 3
n, 10 9 8 n,
Torpa 3HaueHue 71, paBHO ...

23

Bgedume ¢ knaguamypbl Baw eapuaHm omeema u Hajxcmume KHONKY
«Omeemumb»

CTaTHCcTHUECKOe pacnpesie/ieHre BHIOOPKH HMeeT BU/
X, 1 2 3 4

1

n, 10 9 8 23

1

Torpa oTHOCHTeTbHAsA YacTOTa BAPHAHTHI X, = 2 paBHA ...

0.08
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Bbibepume 0OuH npasu/ibHblil 8apuaHm u Haxdcmume KHonky «/anee»
Mopa BapuanjuoHHoro psjga 3, 4, 6,6, 7, 10, 11, 12 pasBHa ...

12

7

+6

3

Bbibepume 0O0uH npasu/ibHblil omeem u Hajdcmume KHoNKy «/lanee»

Pa3max BapbupoBaHuAa BapualMOHHOrO0 psja 3, 5, 5, 7, 9, 10, 16 paseH ...

+13
16
7
6,5

Bbibepume 00uH npasu/ibHblil 8apuaHm u Haxdcmume KHonky «/anee»
VI3 reHepa/iIbHON COBOKYITHOCTH M3B/IeUeHa BbIOOPKA, MO/IMIOH YaCTOT
KOTOPOi1 H300pa)keH Ha PUCYHKe:

;4
42

33

156

Y

Torga o00beM BHIOOPKHU paBeH...
+109
114
110
15
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Bbibepume 0O0uH npasu/ibHblll omeem u Hajdcmume KHONKy «/lanee»
3 reHepa/ibHOM COBOKYITHOCTH HU3B/IeueHa BbIOOpKa o00bema n=>50,

IMO/JIMTOH YdaCTOT KOTOpOﬁ nmMeerT BHU/
ni.ﬂ.

204

Torga yuc/10 BApHAHT X;=4 B BHIOOPKE PaBHO ...
+15
50
14
16

Bbibepume 00uH npasu/ibHbIll omgem u HaXcmume KHONKy «/lanee»

/3 reHepa/ibHOM COBOKYITHOCTH M3BJ/IeUeHa BbIOOPKA, MOJTUT'0H YaCTOT
KOTOPOil H300pakeH Ha PUCyHKe:

;4
42
33
15
11
8
0 X,
Torga 00beM BHIOOPKH PaBeH ...
+109
114
110
15
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Bbibepume 0O0uH npasu/ibHblll omeem u Hajdcmume KHONKy «/lanee»

ITo BbI0OpKe 00beMa n=100 mocTpoeHa rucTorpaMma 4acToT:
nj
h
7 0

I e et
104 ---

6

0 2 4 6 8 Xi

Torja 3HaueHue a paBHO ...
69
18
20
+19

Bbibepume 00uH npasu/ibHbIll omgem u HaXcmume KHONKy «/lanee»

B pe3ysibTate 6 H3MepeHH# [yIMHBI CTeP)XKHA (0e3 MaTeMaTHYeCKHX
MOrpeNIHoCcTei) ObUIH MO/TyUYeHbI CJIeAyIoIHe pe3yabTaThl (B MM):

90, 95, 104, 108, 115, 112. Torjga BIOOpOYHAas CPeJHAA JJINHBI CTEPIKHSA
(B MM) paBHa ...

+104

108

90

112
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Pa3pen 3. KOMIUVIEKCHBIE YN CJIA

3adaHue 12. Dopmbl 3anucu KOMNAEKCHbIX Yuces

Bbibepume 0OuH npasu/ibHblill 8apuaHm u Haxcmume KHonky «/anee»

Mopay/ b KOMIUIEKCHOTO YHuc/Ia 8 — 6/ paBeH ...
2
14

27

+10

Bbibepume 0OuH npasu/ibHblil 8apuaHm u Haxcmume KHonky «/anee»
Mopay/b KOMIUIEKCHOr0 Yuc/ia 8 + 6/ paBeH...
14

Bbibepume 00uH Npasu/ibHbIll 8APUAHM U HAXCMUMeE KHONKY «/lanee»
Mopy/b KOMIUIEKCHOT0 yuc/ia 5+ 12i paBeH...

+13

17

-7

7

Bbibepume 00uH Npasu/bHbIll 8APUAHM U HAXCMUMeE KHONKY «/lanee»

Mopy/b KOMIUIEKCHOT0 YuC/Ia Z =2+ 23i PaBeH ...
+4

NE)
43
2+243

Bbibepume 0O0uH npasuibHblll 8apuUaHm u Haxcmume KHONKYy «/lanee»

Mopy/b KOMIUIEKCHOT0 yHcIa —1 — J8i PaBeH ...
+3

3
N

-1
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Bbibepume 0OuH npasu/ibHblill 8apuaHm u Haxcmume KHonky «/anee»
Mopay/ib KOMIUIEKCHOT0 YHC/Ia —3 + 47 paBeH ...

1

4

-3

+5

CoomHecume 3/1emeHMbl 08YX CNUCKO8 U HAXCMUMe KHONKY «/[aneex
Y cTaHOBHTE COOTBETCTBHE MEKAY KOMILJIEKCHBIM UHC/IOM U €ro MoJy/ieM

1. —3+4i 1

2.3 +i 3.3 (25%)

3. —1—+/8i 7

4.5—12i 4. 13 (25%)
1. 5 (25%)
2.2 (25%)

CoomHecume 3/1emeHmMbl 08yX CNUCKO8 U HaXcmume KHONKYy «/lanee»
Y cTaHOBHUTE COOTBETCTBHE MEXAY KOMILIEKCHBIM YHC/IOM H €ro
apryMeHToOM

L1+ 7
i 0. Tﬂ (33,3%)
21— 3
: 3, Tﬂ (33,3%)
3. —1+1i L
2
1, % (33,3%)

CoomHecume 3/1emeHmMbl 08yX CNUCKO8 U HaxXcmume KHONKYy «/lanee»
Y cTaHOBUTE COOTBETCTBHE MEXAY KOMILIEKCHBIM YHC/IOM M ero
apryMeHTOM

. 2
L3 3. ?” (33,3%)
2.3 +i 0. % (33,3%)
3. —14+3i T
6
11
1. ?” (33,3%)
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CoomHecume 3/1emeHMbl 08YX CNUCKO8 U HAXCMUMe KHONKY «/[anee»

Y craHoBUTe COOTBETCTBHE MKy KOMIIEKCHBIM UMC/IOM H €ero
aprymeHTOM

1 \34i

T
3

2. /3 +i

1. % (33,3%)

5 5

3. 1-3i 0. ?” (33,3%)
5

3. ?” (33,3%)

CoomHecume 3/1emeHMbl 08YX CNUCKO8 U HAXCMUMe KHONKY «/[aneex

Y craHoBUTe COOTBETCTBHE M)XKy KOMIIIEKCHBIM UHMC/IOM H €ero
aprymMeHTOM

1.3 3
3. 7” (33,3%)

2.3—\/51' T

3. _J3i 1. 0 (33,3%)

117
2. ? (33,3%)

Bbibepume 00uH Npasu/ibHbIll 8APUAHM U HAXCMUMeE KHONKY «/lanee»
MHuMast 4acTh KOMIUIEKCHOT'0 YHC/Ia PaBHA 5, a IelCTBUTe/IbHAsA YaCTh
paBHa 2. Torpa KOMIUIEKCHOe YHUC/I0 Z UMeeT BUJ ...

z=5+2i
z=5-2i
+z=2+5i
z=2-5i
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Bbibepume 0OuH npasu/ibHblill 8apuaHm u Haxcmume KHonky «/anee»

Komniekcroe uncio 1 —+/3i B TPUrOHOMeTpHuecKoi (popme umeeT BU/

T . T
+2| cos| —— |+isin| ——
( ?J ( ?J

T .. T
2 cosg—zsm—

T .. T
2| cos— +isin—
6 6

T .. T
2| cos— +isin—
3 3

3adaHue 13. /lelicmeust HA0 KOMN/AEKCHbIMU YUC/AAMU

Bbibepume 00uH npasu/ibHblil 8apuaHm u Haxcmume KHonky «/anee»

i
PaBHO ...

—1

3HayeHUe BbIPpa)KeHUs

+ ——4i—

1+iz

Bbibepume 00uH Npasu/bHbIll 8APUAHM U HAXCMUMeE KHONKY «/lanee»
Ecm z, =3+4i u z, =3—4i, TO IpOU3BeJeHHe Z, - Z, PABHO ...

9+16i
-7
9-16i
+25

Bbibepume 0OuH npasuibHblill 8apuaHm u Haxcmume KHonky «/anee»
Ecm z,=1+2i u z, =2—-1i, To cyM™Ma z, +2z, paBHa ...

+5

5+4i

5-4i

0
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Bbibepume 0OuH npasu/ibHblill 8apuaHm u Haxcmume KHonky «/anee»
3HaueHHe BbIPpa)KeHUs (5 —2i ) : (2 +3i ) PaBHO ...

4+11i

+16+11i

1611

15

Bbibepume 00uH npasu/ibHblil 8apuaHm u Haxcmume KHonky «/lanee»
Ec/u z,— pelieHye IMHEHHOr0 ypaBHeHHU A (4 +2i )z —i=2i,TO

Z, PaBHO...
0,6 +0,3i
+0,3+0,6i
0,6 -0,3i
0,3-0,6i

Bbibepume 00uH npasu/ibHblil 8apuaHm u Haxcmume KHonky «/anee»
HaiTi 3HaueHHe BbIpa)KeHUs (7 +1 ) - (2 —1 )

+15-5i

13+5i

13-5i

15+5i.

Bbibepume 00uH Npasu/ibHbIll 8APUAHM U HAXCMUMeE KHONKY «/lanee»
KommieKcHbIe unc/ia z; M z, 3aJaHbl COOTBeTCTBEHHO Pa/fHyC-

BekTopamu OM |, u OM,

JHLH ......

My

Torpa cymma z, + z,, 3alilMCaHHasA B ajaredpauydeckoi popme, umeet BHA. ..
—4+i
2-3i
4—i
+-2+3i
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Bbibepume 0OuH npasu/ibHblill 8apuaHm u Haxcmume KHonky «/anee»

MHuuMmas yacTb KOMIIIEKCHOI'0 YHC/IA Z = (2 +1 )2 paBHa ...
4i

+4

1

I

Bbibepume 00uH npasu/ibHblil 8apuaHm u Haxcmume KHonky «/anee»

JlelicTBUTe/IbHAs YaCTh KOMILIEKCHOTO0 uncaa z = (2 +i )2 paBHa ...

+3

4

5

I

Bbibepume 0O0uH npasu/ibHblil 8apuaHm u Haxcmume KHonky «/asnee»
Pemrennem ypasHerus (1 +3i)z —i+2 =0 ABIsAETCA KOMIUIEKCHOE YHC/IO

1+7i
8
-5+7i
10
1+7i
10
—1-7i
8

+

Bgedume ¢ knaguamypbl Baw eapuaHm omeema u Hajxcmume KHONKY
«Omeemumb».

EC/IH Z — KOMIUIEKCHO® YHC/I0 ¥ z° — 2z + 64 =0, To MOAY/Ib UHC/IA Z
paBeH ...
8

Bbibepume 0OuH npasu/ibHblill 8apuaHm u Haxdcmume KHonKy «/anee»
Pe3y/ibTaTOM /ie/IeHUs] KOMIUIEKCHOTO YMc/a 7 — 71 Ha KOMIUIEKCHOE
4ucIo0 2i ABAAETC ...

-—+7i
—+7i
7.1
2 2
7 7
+————
2 2
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Pasgen 4 TIMHEVHASA AJITEBPA

3adaHue 14. Onpedeaumenu.

Bbibepume HeCKo/bKO Npagu/ibHbIX 6APUAHMO8 U HAXCMUMe KHONKY «/lanee»

m n
Ynenamu onpe/e/iuTe /11 BTOPOro nopsaka ABJIAIOTCA C/Iejyloiue
o p

npou3sBe/ieHUs (0e3 yueTa 3HaKa MPoOU3BeJeHH) ...
mn
+no (50 %)
np
+mMpP (50 %)

Bbibepume HeCKo/bKO Npagu/ibHbIX 6APUAHMOE U HAXCMUMe KHONKY «/lanee»

r s
YneHamu ornpejpe/IuTe/ i BTOPOro mopajka p AB/JIAKTCA CJIeAyroLiue
q

npousBejeHus (0e3 yuera 3HaKa NMpou3BejieHus) ...
rs
+st (50 %)
+74 (50 %)

rt

Bbibepume HeCKo/bKO Npagu/ibHbIX 6APUAHMO8 U HAXCMUMe KHONKY «/lanee»

r s
YneHamu ornpejpe/IuTe/id BTOPOro mopajka p ABJ/JIAKTCA CJIeAyroiiue
q

npousBejeHus (0e3 yuera 3HaKa NMpou3BefieHus) ...
sq
sr
+st (50 %)
+79 (50 %)

Bbibepume HeCKo/bKO Npagu/ibHbIX 6APUAHMOE U HAXCMUMe KHONKY «/lanee»

6 3
KopeHb ypaBHeHus | o= 0 paBeH ...
X

+2 (50 %)

21

=2

+-2 (50 %)
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Bbibepume 0OuH npasu/ibHblill 8apuaHm u Haxcmume KHonky «/anee»

4 5

KopeHs ypaBHeHus =X PpaBeH ...

6

-2
+2
-3

Bbibepume 0OuH npasu/ibHblill 8apuaHm u Haxcmume KHonky «/lanee»

1 —4‘

Omnpepenurenns paBeH ...

4

18
+22
~14

Bbibepume 00uH npasu/ibHblil 8apuaHm u Haxcmume KHonky «/anee»

3 5

Omnpepenurenns paBeH ...

+14
~26
26
~14
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3adaHue 15. Cucmembl AUHEeUHbIX YPABHEHUL.

Bbibepume 0OuH npasuibHblil 8apuaHm u Haxcmume KHonky «/anee»

. v{2x+y=—1
PemEHI/Ie CUCTEeMBI JIMHEHUHbIX ypaBHeHHH MeToaA0M
Sx+3y=-1
KpamMepa M0)XHO NIpeACTaBUTh B BHJE ...
1 -1 2 -1
3 -1 5 -1
T YT
5 3 5 3
2 1 2 1
5 3 5 3
T TR a
I
11 2 -1
NE
2 1 2 1
S
2 -1 11
‘5 -1 ‘—1 3‘
oo YT o
S
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Bbibepume 00uH npasu/ibHbIll 8apuaHm u Haxdcmume KHonky «/anee»
x—2y=3
4x+5y=6
3HayeHMe MepeMeHHOU * NPHU pellleHNH 3TOH cucTeMbl o opmysiam
Kpamepa, J0CTaTOUHO BHIUMC/IUTD TOIBKO ONpeAe/IMTe I . ..

JlaHa cucTeMa ypaBHeHMU { . Jl/1s1 TOrO, UTO0BI HAWUTH

3 -2 o3
6 5| 4 6
12| 13
4 5|74 6

1 -2 B -2
+‘4 5176 5‘
12l 3 =2 1 3
‘4 51 |6 5H46‘

Bbibepume 00uH Npasu/ibHbIll 8APUAHM U HAXCMUMeE KHONKY «/lanee»

. L 2x—A-y=6 .
Cucrema TUHEeMHBIX yPaBHeHUH He MMeeT peLIeHul, eciu
x+2y=5
A paBHO ...
-3
3
+-4
4

CoomHecume 3/1emeHMbl 08YX CNUCKO8 U HAXCMUMe KHONKY «/[aneex

3x,—2x,=1,
4y +5x, =3 pelliaeTcsi 10 NpaBHIy

Kpamepa. Y craHoBHTe COOTBETCTBHE MEXAY OIpeAe/IMTe/IIMUA CUCTeMbI U UX
3HaYeHUSIMMU:

Cucrema TMHEMHBIX YPaBHeHHUN {

1. A 5

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

3. A, 1. 23 (33,3%)
3.5 (33,3%)
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CoomHecume 3/1emeHMbl 08YX CNUCKO8 U HAXCMUMe KHONKY «/[aneex

3x, —2x, =4,
Sx, 44y, =1 peliaeTcsi 10 NpaBHIy

Kpamepa. Y craHoBHTe COOTBETCTBHE MeXAyY OIpeAe/TUTe/IIMUA CUCTEMBI M UX
3HAaYeHUSIMMU:

Cucrema TMHEMHbIX YPaBHeHHUN {

1. A 17

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

3. A, 1. 22 (33,3%)
3. — 17 (33,3%)

CoomHecume 3/1emeHMbl 08YX CNUCKO8 U HAXCMUMe KHONKY «/[aneex

3x, —5x, =2,
3y + 4y, =1 pelaeTcsi 10 IPaBU/Iy

Kpamepa. Y craHoBHTe COOTBETCTBHE MEXAY OIpeAe/IMTe/IIMUA CUCTeMbI M UX
3HaYeHUSIMMU:

Cucrema JTMHEMHbIX YPaBHeHUN {

1. A 3

2. A 1. 27 (33,3%)

3. A, 2. 13 (33,3%)
3. - 3(33,3%)

CoomHecume 3/1emeHmMbl 08yX CNUCKO8 U HAXCMUMe KHONKY «/aneex
2x, —5x, =0,

pelaeTcsi 10 IPaBU/Iy
3x,—x,=3

Cucrema TMHEMHbIX YPaBHeHHUN {

Kpamepa. Y cTaHoBHTe COOTBETCTBHE MEXAY OIpeAe/IMTe/IAMUA CUCTEMbI M UX
3HAaYeHUSIMMU:

1. A —6

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

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

CoomHecume 3/1emeHmMbl 08yX CNUCKO8 U HAXCMUMe KHONKY «/aneex
2x, —5x, =4,
3x,—3x, =7

Kpamepa. YcTaHoBHTe COOTBETCTBHE MEXAY OIpeAe/IMTe/IIMUA CUCTEMbI M UX
3HaYeHUsIMMU:

Cucrema TMHEMHbIX YPaBHeHHUN { pelIaeTcs Mo MpaBUIy

1. A 1. 9 (33,3%)

2. A 2. 23 (33,3%)

3. A, 3.2 (33,3%)
g
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Bbibepume 0OuH npasu/ibHblil 8apuaHm u Haxcmume KHonky «/lanee»

Ecmm (xo; yO) — pellleHHe CHCTeMbl IMHeHMHBIX YpaBHEeHUH
S5x—2y=2,

, TOTAQ X, — ), PaBHO...

3x—4y=-3

2,5

0,5

-2,5

+-0,5

Bbibepume 0OuH npasu/ibHblil 8apuaHm u Haxdcmume KHonky «/asnee»
Ecmm (xo; yO) — pellleHHe CHCTeMbl IMHeHMHBIX YpaBHEeHUH

3x-T7y=-18,
TOrAQd X, — dBHO...
dx+3p=13, R NP

+-2
4
0,5
-3

Bbibepume 0OuH npasu/ibHblil 8apuaHm u Haxdcmume KHonky «/anee»
Ecmm (xo; yO) — pellleHHe CHCTeMbl IMHeHMHBIX YpaBHEeHUH

2x +3y =10,
4x -5y =-24,
-3
3

5
+-5

TOrja X, — )y, PaBHO...

Bbibepume 0OuH npasu/ibHblill 8apuaHm u Haxcmume KHonky «/anee»
Ecmm (xo; yO) — pellleHHe CHCTeMbl IMHeHMHBIX YpaBHEeHUH

Sx+2y=-§,
3x—Sy=—11, TOrA ), — X, PABHO...
-3
+3
5
-5
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Bbibepume 0OuH npasu/ibHblill 8apuaHm u Haxcmume KHonky «/anee»
2x+7y=-3,

Ecimn (xo; yo) — pellieHNe CUCTeMbl JIMHeNHbIX yPaBHEeHH U {Sx 3y=13
- ’

TOrja y, — X, paBHoO...
+-3
3

5
-5
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Pa3pen 5 JUCKPETHASA MATEMATHUKA

3adaHue 16. DaemeHmbl meopuu MHO}¥Cecmas U Mamemamudeckol A02UKU

CoomHecume 31emeHMbl 08YX CNUCKOB U HAXCMume KHONKY «/lanee»
Jlanbl MHOXecTBa A, B, C. YcTaHOBUTE COOTBEeTCTBUE MEXAY HUMH U
MHO)XeCTBaMH, 3a/laHHbIMH IepeyuCc/ieHueM 3/1eMeHTOB:

1. A:{xeR:x(x2 —4x+3):0}

3. {2} (33,3%)

2. B={xeZ:(x’ —4)x* -5)=0}

0.2]

3. C={xeN:praTHo2,xe[O;3]}

522

(33,3%

{0,1,3} )
2. {-2,2} (33,3%)

CoomHecume 31emeHMbl 08YX CNUCKOB U HAXCMume KHONKYy «/lanee»
Jlanbl MHOKecTBa A, B, C. YcTaHOBUTE COOTBEeTCTBUE MEXAY HUMH U
MHO)XeCTBaMH, 3a/laHHbIMHU IepeyuCc/jieHueM 3/1eMeHTOB:

1. A={xe Z:x(2x* —5x+2)=0]

{— 3,-/3.4/3, 3

2. B:{er:(x2 —9)x? —3):0}

{0 2} (33,3%)

3. Cz{xeN:praTHo3,xe[2;6]}

—3,3} (33,3%)

=

3. 3,6} (33,3%)

CoomHecume 31emeHMbl 08YX CNUCKOB U HAXCMuMme KHONKY «/lanee»
Jlanbl MHOKecTBa A, B, C. YcTaHOBUTE COOTBEeTCTBUE MEXAY HUMH U
MHO)XeCTBaMH, 3a/laHHbIMHU IepeyuCc/ieHueM 3/1eMeHTOB:

1. A:{er:x(?ax2 —4x+1):0}

2. {-3,-1,1,3} (33,3%)

2. B={re N:(x* —9)x* -1)=0}

3
3

3. C={xe N:x- nemurens 6}

.3}

{0,1} (33,3%)
1,2

1.
3.1{1,2,3,6} (33,3%)
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CoomHecume 31emeHMbl 08YX CNUCKOB U HAXCMume KHONKY «/lanee»
Jlanbl MHOXecTBa A, B, C. YcTaHOBUTE COOTBEeTCTBUE MEXAY HUMH U
MHO)XeCTBaMH, 3a/laHHbIMHU Iepeyuc/ieHueM 3/1eMeHTOB:

1.A:{xeN:x(x2—5x+6):0} {2,3
2. B=f{re Z:(x* —1)fx* —10)=0} 2. {- 1,1} (33,3%)
3. C={xe N:x- nenurens 4} 3. {1,2,4} (33,3%)

£10,-1,1,410;

1. {0,2,3} (33,3%)

CoomHecume 31emeHMbl 08YX CNUCKOB U HAMdCMume KHONKY «/lanee»
Janbl MHOKecTBa A, B, C. YcTaHOBUTE COOTBEeTCTBUE MEXAY HUMH U
MHO)XeCTBaMH, 3a/laHHbIMHU IepeyuCc/ieHueM 3/1eMeHTOB:

1. A={xeR:x(x’ —5x+4)=0] {2,-43.43.2}

2. B= {er:(x2 —3)x? —3):0} 2. {_ 292} (33,3%)

3. C={xe N:x- nenurens 4} . {0,1,4} (33,3%)

1
1.4}

3.{1,2,4} (33,3%)
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Bbibepume 0OuH npasu/ibHblil 8apuaHm u Haxcmume KHonky «/anee»
YKakuTe NpaBWIbHYI0 Ta0/TULy HCTHHHOCTHU JIOTHYECKOr0
BbICKa3bIBaHUs a A b...

+
a b anb
0 0 0
0 1 0
1 0 0
1 1 1
a b anb
0 0 0
0 1 1
1 0 1
1 1 1
a b anb
0 0 1
0 1 1
1 0 0
1 1 1
a b anb
0 0 1
0 1 1
1 0 0
1 1 0
a b anb
0 0 1
0 1 0
1 0 0
1 1 1
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Bbibepume 0OuH npasu/ibHblill 8apuaHm u Haxcmume KHonky «/anee»
YKakuTe NpaBWIbHYI0 Ta0/TULy HCTHHHOCTHU JIOTHYECKOr0
BbICKa3bIBaHus a Vv b...

a b avb
0 0 0
0 1 0
1 0 0
1 1 1
+
a b avb
0 0 0
0 1 1
1 0 1
1 1 1
a b avb
0 0 1
0 1 1
1 0 0
1 1 1
a b avb
0 0 1
0 1 1
1 0 0
1 1 0
a b avb
0 0 1
0 1 0
1 0 0
1 1 1
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Bbibepume 00uH npasuibHblll 8apUaHmM u Haxcmume KHONKy «/lanee»
YKakuTe NpaBWIbHYI0 Ta0/TULy HCTHHHOCTHU JIOTHYECKOr0
BbICKa3bIBaHus a —>b...

a b a—b
0 0 0
0 1 0
1 0 0
1 1 1
a b a—>b
0 0 0
0 1 1
1 0 1
1 1 1
+
a b a—>b
0 0 1
0 1 1
1 0 0
1 1 1
a b a—>b
0 0 1
0 1 1
1 0 0
1 1 0
a b a—>b
0 0 1
0 1 0
1 0 0
1 1 1

81



Bbibepume 0OuH npasu/ibHblill 8apuaHm u Haxcmume KHonky «/anee»
YKakuTe NpaBWIbHYI0 Ta0/TULy HCTHHHOCTHU JIOTHYECKOr0
BbICKa3bIBaHus a <> b...

a b a<>b
0 0 0
0 1 0
1 0 0
1 1 1
a b a<>b
0 0 0
0 1 1
1 0 1
1 1 1
a b a<b
0 0 1
0 1 1
1 0 0
1 1 1
a b a<>b
0 0 1
0 1 1
1 0 0
1 1 0
+
a b a<>b
0 0 1
0 1 0
1 0 0
1 1 1
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Bbibepume 0OuH npasu/ibHblill 8apuaHm u Haxcmume KHonky «/anee»
JI0)KHBIM BbICKa3bIBaHHEM SIBJ/IACTCS ...

YpaBHenue x> + 6 =0 He UMeeT [JelCTBUTE/IbHBIX KOPHEIA.
[IpsAMOYT0J/IbHUK — YaCTHBIN C/1y4ail rapasiiesiorpaMmma.
Cyl1[eCTBYIOT MOJIO)KUTe/IbHbIe UpPaLiMOHa/IbHbIE UHCIa.

+4/1100 <33

Bbibepume 0OuH npasu/ibHblil 8apuaHm u Haxdcmume KHonky «/anee»
JI0)KHBIM BbICKa3bIBaHHEM SIB/IAETCS ...

Cyl1|eCTBYIOT OTpULIaTe/IbHbIe HaTypasbHble YHC/a.

YpasHenue x> 416 =0 He UMeeT JeHCTBUTEILHLIX KOPHEH.
[TapanienorpaMm siB/isSIeTCSI YeThIPEXYTOJTbHUKOM.

+4/1800 < 42

Bbibepume 0OuH npasu/ibHblil 8apuaHm u Haxdcmume KHonky «/anee»

Bbicka3biBanue: «EC/IM CTyfeHT He 3aHMMaeTCs, TO OH He CAACT
JK3aMeH», MO)KeT OBbITh 3alMCaHO JIOTHYeCKOo# (hopmyJIoi ...

+tA—>B

AoB.
Ao B

A—B
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3adaHue 17. DnemeHmbl meopuu 2pachos

CoomHecume 3/1emeHmMbl 08yX CNUCKO8 U HaXcmume KHONKY «/lanee»

HeopueHTupoBaHHbIe rpadgbl IMeIOT MHO)XeCTBO BepIIUH {A, B,C, D} .
MHo)kecTBa UX pedep 3a/jaHbl OTHOLIEHHEM WHLUAEHTHOCTU: KaXk/ioe pedpo
npe/CcTaB/eHo KaK napa BepiuuH. IloctaBbTe B COOTBETCTBUE KAXK/0OMY
rpady ero rpajguueckoe n3o0pakeHue:

1. {(B,D),(B,C),(C,D)} A[><BQ

2.{(4,D),(B,C),(C,D)} A

(33,3%)

3.{(4,D),(B,C),(C,D),(B,B)} AﬁB

1. P (33,3%)

3. P (33,3%)
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CoomHecume 3/1emeHmMbl 08yX CNUCKO8 U HaXcmume KHONKY «/lanee»

HeopueHnTupoBaHHbIe rpadgbl IMeIOT MHO)XeCTBO BEpIIUH {A, B,C, D} .
MHo)kecTBa UX pedep 3a/jaHbl OTHOLIEHHEM WHIUJAEHTHOCTH: KaXK/ioe pedpo
npe/CcTaB/IeHO KaK napa BepiuuH. IloctaBbTe B COOTBETCTBUE KAXK/OMY
rpady ero rpaguueckoe n3o0pakeHue:

1. {(4,D),(B,C),(C,D)} AXB

1. P (33,3%)

2. {(4,B),(4,C),(C,D)} AMB

D

3.{(4,C),(B,C),(C,D),(B,B)} AEB

(33 3%)

P (33,3%)
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CoomHecume 3/1emeHmMbl 08yX CNUCKO8 U HaXcmume KHONKY «/lanee»

HeopueHnTupoBaHHbIe rpadgbl IMeIOT MHO)XeCTBO BEpIIUH {A, B,C, D} .
MHo)kecTBa UX pedep 3a/jaHbl OTHOLIEHHEM WHLUAEHTHOCTU: KaXk/ioe pedpo
npe/CcTaB/eHo KaK napa BepiuuH. IloctaBbTe B COOTBETCTBHE KaXK/[0MY
rpady ero rpaguueckoe n3o0pakeHue:

1. {(4,D),(4,C),(C,D),(B,D)}

P (33,3%)

2. {(4,B),(4,C),(B,C),(4,D)}

3.{(4,D),(4,C),(C,D),(B,B)}

(33,3%)

P (33,3%)
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CoomHecume 3/1emeHmMbl 08yX CNUCKO8 U HaXcmume KHONKY «/lanee»

HeopueHnTupoBaHHbIe rpadgbl IMeIOT MHO)XeCTBO BepIIUH {A, B,C, D} .
MHo)kecTBa UX pedep 3a/jaHbl OTHOLIEHHEM WHLUAEHTHOCTU: KaXk/ioe pedpo
npe/CcTaB/IeHO KaK napa BepiuuH. IloctaBbTe B COOTBETCTBUE KAXK/OMY
rpady ero rpaguueckoe n3o0pakeHue:

1. {(4,B),(B,C),(4,D),(B,D)}

i

2.{(4,B),(4,C),(B,B),(C,D)}

D
ot

D

3.{(4,D),(B,C),(C,D),(B,B)}

D

A

Z
T
Z
1.

5 (33,3%)

A-_Q-O

- =

2.¢ P (33,3%)

>
3. P (33,3%)
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CoomHecume 3/1emeHmMbl 08yX CNUCKO8 U HaXcmume KHONKY «/lanee»

HeopueHnTupoBaHHbIe rpadgbl IMeIOT MHO)XeCTBO BEpIIUH {A, B,C, D} .
MHo)kecTBa UX pedep 3a/jaHbl OTHOLIEHHEM WHIUJAEHTHOCTHU: KaXK/ioe pedpo
npe/CcTaB/IeHO KaK napa BepiuuH. IloctaBbTe B COOTBETCTBUE KAXK/OMY
rpady ero rpaguueckoe n3o0pakeHue:

1. {(4,C),(B,C),(C,D),(B,D)} A B
2.{(4,B),(4,C),(B,C),(C,D)} A B
3, C]/E (33,3%)

3.{(4.€).(8,C).(B.D). (B. B)} AE@

Z D

A EB

(33,3%)

A EB

)4
.

C

1.
2 P (33,3%)

Kpumepuu oyeHku:
basiel 3a 3aiaHMe He HauUMC/IAFOTCS TIPU HEBEPHOM OTBeTe WU IPU ero
OTCYTCTBMH.

,Z[OHOJIHI/ITEIIBHOQ KOHTPO0J/IbHOE€ UCITbITAHHUE

JToTio/THUTeTbHOE KOHTPO/IBHOE HCITbITAHKEe TTPOBOAMTCS /JIsT 00YJaroIImuXcs,
HaOpapmmx MeHee 50 GamioB (B cooTBeTcTBUM C IlonoxkeHueM «O MOJYJ/bHO-
PEUTHHTOBOM CHCTeMe»), (DOPMUPYETCS U3 UKMC/Ia OLIEHOUHBIX CPeJCTB I10 TeMaM,
KOTOpbIe He OCBOEHbI 00YYarOLUMCS.
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