IlepeyeHb TeOpeTHYECKUX U MPAKTUYECKHUX 3a[JaHUN K
g pepeHUMPOBAHHOMY 3a4eTy
no OIL.01 MaremaTu4eckre METOAbI PelICHUN MPUKIATHBIX
Npo¢eccCHOHANBHBIX 3a1a4
(2 kypc, 4 cemectp 2026-2027 yu. r.)

®opma koHTpoas: [InceMenHsIi onpoc (Onpoc)
OnucaresabHast yacTh: [1o BbIOOpY BRIMOIHUTE | TeopeTndeckoe 3a/laHue U 1 mpakTuyeckoe 3a1aHue

IlepeyeHb TeOpeTHYECKUX 3aIaHUIM:
3aganue Nel

Cdhopmynupyiite onpenenenue noHsaTus "qudpepeHraIbHoe YpaBHEHUE ¢ Pa3IeSIOIUMHICS
IIEpEMEHHBIMU "

Onenka |IlokasaTenu oeHKH

5 I[aHO MOJIHOC OIIPECACIICHUC TCPMHHA, BKIIFOYAOIICC pOA U BUAOBBIC OTJIMYUA COIJIACHO
rJI0CCapHuIo.

4 I[aHLI BUJOBBIC OTJIMYUA TCPMHUHA COIJIACHO I'NIOCCAPHIO.

3 JlaHO po10BO€ MOHATHE TEPMHUHA COTJIACHO IJI0CCAPUIO.

3ananue Neo2
yKa)KI/ITe XapaKTepI/ICTI/ILIeCKOG CBOI>'ICTBO I KQXKO0Tr0 U3 MHOXKCECTB!:
A=11,3,57,9}

B=i{m,a,p, 1}
C= 112,18, 24, 30, 36, 42, 48, 54, 60, 66, 72, 78, 84, 90, 96}

Onuenka |Iloka3zaTenu oLeHKH

5 BepHo yka3zaHbl XapakTEpUCTUUECKUE CBOMCTBA JUISl KAXAO0TO U3 MHOXKECTB.

4 BepHo yka3zaHbl XapaKTEpUCTUYECKHE CBOMCTBA JIJIsl IBYX MHOYECTB.

3 YKa3aHbl XapaKTepUCTUYECKHE CBOMCTBA JIsl IBYX MHOXKECTB, HO IOMYIIEHBbI 2-3 HeJoueTa.
3apnanmne Ne3

OtBeThTC HA BOIIPOCHI:



1) Kakue 3a1aun Ha3bpIBatoTCsl KOMOMHATOPHBIMU?

2) Yro takoe "Pa3zmerenus"?

3) Uro Takoe "Coueranus"?

4) Yrto takoe "llepectaHoBKH"?

Ouenka |Iloxa3arenu oneHKH

5 JlaHbI TpaBUIIbHBIE ONPEIEIICHHUS BCEX MMOHATHHM.

4 JlaHbl onpeaeneHus BCeX NOHATUNA, HO JOMYIIEHbI 1-2 HETOYHOCTH.

3 OTBeTbl HAa BOIPOCHI HEMOJIHBIE, IONMYIIEHbBl HETOUHOCTH B ONPE/ICTICHUSX.
3amanne Ned

Pemnre 3amaun:

1.B ypae 8 cunux u 4 kpacHbIX mapoB. 13 ypHbI u3BnekaroT 5 mapos. KakoBa BeposSTHOCTh, 4TO 3 U3
HUX — cuHue?

2.B naptuu u3 9 tenedoHHbIX anmnapaToB 5 OpakoBaHHBIX. KakoBa BEpOATHOCTH TOTO, YTO U3 4-X

CJIy4aliHO B34THIX anmapara 2 6pakoBaHHbIE?

Onenka |Iloka3arenu oueHkH

5 BepHno pemiens! 2 3agaun.

4 Pemens! 2 3anaun, HO nomyuieHs! 1-2 HenoueTa.
3 Bepno pemena 1 3anayva.

3ananne NeS

Hano:

ABSZA={1257911), B={1467)

Haitu: ANB. AuB.  A\B. B\A A

Onuenka |Iloka3aTenu oLeHKH

5 BrinonHeHbl Bce 3aJaHUsI BEPHO, B IIOJTHOM 00BEME.
4 Bepno BeimoniHeHb! 4 3a1aHMS.

3 BepHo BeinosiHeHs! 3 3a1aHus.

3aganmne Ne6

ctp. 2 u3 20




1. Hansl maTpuusl A u B. Haiinure: 2A + B.

-17  -13 10

A=

0 0 16

0 18 7
B= _

-5 9 -4
Onenka |IlokaszaTenu oneHKH
5 3aJaHue BBIIOIHEHO B IIOJIHOM 00OBEME.
4 3agaHue BBINOJHEHO, HO JOMYIIEeHBI 1-2 HegoueTa.
3 Bepno Beruncnena matpuna 2A, HO pe3ysbTaT MOIYYEH C OLINOKOM.
3amanne Ne7

Pemure 3amaun:

Bapuanr 1. B nexe pabotator 6 My>kuuH u 4 >xeHIIUHBL. [1o TabensHBIM HOMEpaM HayraJ OToOpaHsb 3
yenoBeka. Haliure BepoATHOCTH TOTO, YTO BCE OTOOPAHHBIC — KCHIIMHBI.

Bapuanrt 2. B maptuu u3 10 geraneit, u3 Hux 7 - crangaptaeie. M3Bnekator 6 neraneid. Haiinure
BepOHTHOCTB TOIr'o, 4TO BCEC BLI6paHHBIe AcTaliia - CTaH,Z[apTHLIe.

Bapuanr 3. B rpynne 12 cTyaeHToB, cpeu KOTOpBIX § OTIMYHUKOB. [1o criucky Hayraa otoopans! 3
yesoBeka. Haiiiute BeposTHOCTh TOT0, 4YTO BCE OTOOpPAHHbIE — OTJIIMYHUKH.

Onenka |Iloka3zaTenu oneHKH

5 3aaya pelieHa BEpHO..

4 3agayva pelieHa, HO IONMyuieHbl 1-2 HemoyeTa.

3 3amaya penieHa, Ho JOIMYIIEHO He OoJiee OHON OMUOKH.
3amanue Ne8

Pemmre 3anauy: B nepBoii naptuu u3 20 netaneil 6 HecTaHAapTHBIX, a BO BTOpo naptuu u3 30 geraneit
5 HectaHgapTHbeIX. Hayran U3 kaxxaou mapTu U3bIMAKOT 10 OJHOM aetanu. HaliTu BEpoSITHOCTH TOTO,
4TO:

1) o6Ge netanu okazaarch HECTaHAAPTHHIMH;

2) o0e neTanyu OKa3ajauch CTaHIAPTHBIMU;
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3) xoTs ObI OJIHA JIeTallb OKa3ajlach CTaHIapTHOM;

4) xoTs OBl 0JIHA JI€TaJbh OKA3aJ1aCh HECTaHIAPTHOM.

Onuenka |Iloka3zaTenu oLeHKH

5 BepHno BeinosiHeHs! Bee 4 3a1aHusl.
4 Bepno BeInosiHEHBI 3 3a1aHus.

3 BepHo BeinosiHeHbI 2 3a1aHUs.
3aganme Ne9

PaspirpsiBatorcs 18a ceptudukara croumoctbio no 1000 py6ineit kaxxapiit 1 o1uH cepTudukar
ctouMocTbio 5000 py6neit. CocTaBbTe 3aKOH paclpeAeseHus] BBIUTPBIIIA [Tl YEIOBEKa, KyIUBIIETO
ouH omitet u3 50.

Orenka |Iloka3zarenu oLeHKH

5 3ajgaHye BBIIIOIHEHO B IIOJIHOM OOBEME.

4 3ajaHue BBINOIHEHO, HO AOMYIIEHbI 1-2 HegouerTa.

3 3aKoH pacnpeneneHns: COCTaBJICH, HO JIOMYIICHO He 0oJiee OTHOW OIMOKH.
3amanue Nel(

Pemnre cucremy metonom I'aycca:

(x+y—2z=3

A,

2x+y=2

X—y+z=-5

Onenka |Ilokasarenu oueHKH

5 3a,I[aHI/Ie BBIINNOJTHECHO B ITIOJIHOM O6’b€Me, BCPHO BBIYUCJICHBI 3 ICPEMCHHBIC.

4 3aI[aHI/IC BBITIOJTHCHO, HO JOITyIICHA OH_II/I6Ka, BBIYUCJICHBI BEPHO JABC IICPCMCHHBIC.

3 3aanre BBIMOJIHEHO, HO JOIYIICHBI HE 0oJiee ABYX 2 OMNOOK, BEIYMCIICHAa BEPHO OJTHA
nepeMeHHasl.

3aganue Nell

Pemre 3amauy:

ctp. 4 u3 20



B simmke HaxonsATes aetanu, u3 KOTOphIX 12 U3roTOBJIEHBI HA TEPBOM cTaHke, 20 — Ha BTOpoM U 16 —
Ha TpeTbeM. BEpOATHOCTH TOr0, 4TO J€Tall, U3TOTOBJICHHBIE HA IEPBOM, BTOPOM U TPETHEM CTaHKaXx,
cTaHJapTHBIE, COOTBeTCTBeHHO paBHbI 0,9; 0,8 u 0,6. HaiinuTte BEpOATHOCTH TOTO, UTO B3sITast HAyTa
JIeTallb OKAXKETCS CTAHIAPTHOM.

Ouenka |Iloka3arenu oueHKH

5 3amaua penieHa BEepHo.

4 3anaua pelieHa, HO A0NylIeHsbl 1-2 Hegouera.

3 Brrunciensr BeposTHOCTH BHIOOpa CTAaHAAPTHOM €TaN, N3TOTOBJIEHHON, COOTBETCTBEHHO,
Ha MepBOM CTaHKE, Ha BTOPOM CTaHKE M Ha TpeTbeM cTaHke. HeBepHo BhIunciIeHa
BEPOSITHOCTH TOTO, YTO B35ATasl HAyTraJ JeTalbh OKaXXETCs] CTaHIapTHOM.

3apanune Nel2

3a/aH 3aKOH pacnpeaeseHus JUCKPETHOU ciayyailHol BeanurHbl X (B IEpBOM CTPOKE YKa3aHBI
BO3MO>KHBIE 3HAUEHUsI BEJIMUMHBI X, BO BTOPOIl CTPOKE /1aHbl BEPOSATHOCTH P 3TUX 3HAUYEHUI).

X8465

p0,10,30,204

Haiinure marematnueckoe oxxumanne M(X).

Ornenka

Ilokazarenu oLiIeHKH

5

BaI[aHI/IC BBITIOJTHCHO BEPHO.

4

3ajaHue BBINOIHEHO, HO AOMYIIEHbI 1-2 HegouerTa.

3amanne BHIMOIHEHO, HO JOIYIICHO HE 0oJjiee OHON OIIHOKH.

3amanue Nel3

Hanbl komruexcHele uncna: Z, = 3(cos 311/4 +sin 311/4), =z, =i + 1

£y
z 1" £ H —
B L

IlepeBenute z, B TPUTOHOMETPHUECKYIO (DOPMY, BBIYUCIIUTE 2
Ouenka |Iloka3arenu oLeHKH
5 BepHno 3anmcano umncno Z, B TPUrOHOMETPUYIECKOH (popMe, IPOU3BEACHBI ACHCTBUS

YMHOKEHUS U JICTICHHUS.
4 BepHno 3anmcano 4ncio Z, B TPUrOHOMETPUYECKON (popMe, IPOU3BEAECHO BEPHO OHO U3

JercTBU (YMHOXKEHHE WITH JICIICHHE).
3 BepHno 3anmcano 4mucio Z, B TPUrOHOMETPUIECKOi Gopme.
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3aganue Neld

JlaHbI KOMIUIEKCHBIE YHCTIA:

z=-1+1;

E: =_2_~"'Ef Z3=1-\‘/§i;24=-\|/§ i

I/I306paSI/IT€ HUX Ha KOMILJICKCHOM IMJIOCKOCTH, BBIYUCIUTC MOAYJIb U apr'YMCHT JJISI YKCJIA Z

Onuenka |Iloxa3arenu oneHKH

5 3agadye BBIIOIHEHO B [IOJIHOM OOBEME.

4 BepHo n300pakeHbl 3 KOMIUIEKCHBIX YHCIa Ha MJIOCKOCTH, BBIYUCIICHBI BEPHO MOAYJIb
apTyMEHT YHCIIa Z;

3 BepHo n300pakeHbl 2 KOMIUIEKCHBIX YHCIIa Ha MJIOCKOCTH, BBIYUCIICHBI BEPHO MOAYJIh U
apTyMEHT YHCIIa Z;

3aganue Nels

Chopmynupyiite onpenencHue noHITHs "mudepeHnraibHoe ypaBHEHUE C pa3AeTIIOIIIMUCS

NIEPEMEHHBIMU "
Ouenka |Iloka3arenu oLeHKH
5 JlaHo nmosiHOE ompe/esieHre TepMUHA, BKIIIOYAIOIIee PO/ U BUIOBbIE OTJIMYHS COTJIACHO
TJI0CCApHUIO.
4 JlaHbl BUIOBBIE OTINYUS TEPMHUHA COTJIACHO TJIOCCAPHIO.
3 JlaHo poi0BO€ MOHSATHE TEPMHUHA COTIIACHO III0CCAPHIO.
3amanue Nel6

Vkaxure XapaKTCPUCTUICCKOC CBOMCTBO JJIA KaXXJ0T0 U3 MHOXKCCTB:

A=11,3,57.9}
B={m, a,p, 1}
C= 112,18, 24, 30, 36, 42, 48, 54, 60, 66, 72, 78, 84, 90, 96!

Ouenka |Iloka3arenu oleHKH

5 BepHo yka3zaHbl XapaKTEpUCTUUECKHE CBOMCTBA JIJIsl KAXKOTO U3 MHOKECTB.

4 BepHo yka3zanbl xapakTepUCTUUYECKHUE CBOMCTBA JUIsl IBYX MHOXKECTB.

3 VYKka3zaHbl XapakTEpUCTUUECKHUE CBOMCTBA JI IBYX MHOKECTB, HO JIOMYILIEHBI 2-3 HeI04YeTa.
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3amanue Nel7

Hano:

ABSZA={1257911), B={1467)

Hait: ANB, AuB, A\B, BAA A

Onuenka |Iloka3zaTenu oLeHKH

5 BrinonHeHsl Bce 3aJaHUsSI BEPHO, B IIOJTHOM 00BEME.
4 Bepno BeimoniHeHb! 4 3a1aHMS.

3 BepHo BeinosiHeHs! 3 3a1aHus.

3aganme Nel$

OtBeThTe HA BOIIPOCHI:

1) Kakue 3aaun Ha3bIBatOTCSI KOMOMHATOPHBIMU?

2) Uto takoe "PazmenicHus"?

3) Uro takoe "Coueranus"?

4) Yro Takoe "llepectaHOBKH"?

Ouenka |Iloka3arenu oueHkH

5 JlaHbl MpaBWIIBHBIE ONPEEIEHUS BCEX TIOHITHM.

4 JlaHbl onpeneneHus BCEX MOHITHM, HO JOIMYIIEHbI 1-2 HETOUHOCTH.

3 OTBeThl Ha BONPOCH! HEMOJIHbBIE, TONYIIEHbl HETOYHOCTH B ONPEIEIICHUSX.
3ananmne Nel9

Pemnre 3aaun:

BapuanT 1. B niexe padotarot 6 my»uuH u 4 »eHiuHbl. [1o TabenbHbIM HOMEpaM HayraJl 0ToOpaHsl 3
yenoBeka. Haiiiute BeposSTHOCTh TOTO, YTO BCE OTOOPAHHbIE — KEHILUHBI.

Bapuant 2. B naptuu u3 10 neraneii, u3 Hux 7 - cranaaptaele. M3Bnekaror 6 neranei. Haiinure
BEPOSITHOCTh TOT'O, UTO BCE BHIOPAHHBIE JIETANIU - CTAaHAAPTHBIE.

Bapuant 3. B rpynne 12 cTyaeHTOB, cpeid KOTOpbIX 8 oTaudHUKoB. [1o crincky Hayraa otoOpassl 3
yesoBeka. Haiiiute BeposTHOCTB TOT0, YTO BCE OTOOpPAHHbIE — OTJIIMYHUKH.

OrneHka

ITokazarenu OoLiEHKH

5

3amaua penieHa BepHo..
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4 3anaua pelieHa, HO A0NyIlIeHsbl 1-2 Hegouera.

3 3amaua pelnieHa, Ho JAOMYIICHO He 0oJiee OHON OIIHOKH.

3amanue Ne2(

3a/aH 3aKOH pacnpeaeseHus JUCKPETHOU ciayyailHoN BeanurHbl X (B IEPBOM CTPOKE YKa3aHBI
BO3MO>KHBIE 3HAUEHUsI BEJIMUMHBI X, BO BTOPOIl CTPOKE /J1aHbl BEPOSTHOCTH P 3TUX 3HAUEHUI).

X8465
p0,10,30,204

Haiinure mareMatnueckoe oxxumanne M(X).

Orenka |Iloka3zarenu oLeHKH

5 3amanne BHIMOJIHEHO BEPHO.

4 3ajaHue BBINOIHEHO, HO AOMYIIEHbI 1-2 HegouerTa.

3 3amanne BHIMOIHEHO, HO JAOIYIICHO HE 0oJjiee OHON OMIMOKH.
3amanue Ne21

1. Hansl maTpuusl A u B. Haiinure: 2A + B.

-17  -13 10

A=

0 0 16

0 18 7
B= _

-5 9 -4
Onenka |IlokasaTenu oneHKH
5 3aJaHue BBIIOIHEHO B IIOJIHOM O0OBEME.
4 3agaHue BBINOJHEHO, HO JOMYIIEeHBI 1-2 HegoueTa.
3 Bepno Berunicnena matpuna 2A, HO pe3ysbTaT MOIYYEH C OLINOKOM.
3aganme Ne22

PazpirpeiBatorcs n8a ceptudukara croumoctbio mo 1000 py6Oineit kaxxapiit 1 onuH cepTudukar
croumocTthio 5000 py6seii. CocTaBbTe 3aKOH pacpeIeTICHUS BRIMTPHIIIA 7151 YSJIIOBEKA, KyTUBIIETO

ctp. 8 u3 20



oxuH omitet u3 50.

Ouenka |[loka3zarenu oueHku

5 3aaHue BBIIOJHEHO B MIOJIHOM O0BEME.

4 3aaHue BBINOJIHEHO, HO TOMYLIeHb! 1-2 HeroueTa.

3 3aKOH pacrpesiesIeHUs: COCTaBIIEH, HO JIONYILEHO He 0oJiee OHOM OIIMOKH.
3aganue Ne23

Pemwnre 3amaun:

1.B ypne 8 cunux u 4 xpacHbIx mapos. 13 ypHel n3Bnekarot 5 mapos. KakoBa BEposTHOCTB, 4TO 3 U3

HUX — cuHue?

2.B naptuu u3 9 tenedoHHbIX anmnapaToB 5 OpakoBaHHBIX. KakoBa BEpOATHOCTH TOTO, YTO U3 4-X
CJIy4aliHO B3ATHIX anmapara 2 6pakoBaHHbIE?

Onenka |[loka3arenu oueHkH

5 BepHno pemiens! 2 3agaun.

4 Pemens! 2 3anaun, HO nomyuieHs! 1-2 HenoueTa.
3 Bepno pemena 1 3anayva.

3ananmne Ne24

Pemnre cucremy metonom I'aycca:

A,

(x+y—2z=3

2x+y=2

X—y+z=-5

Oruenka

Tlokazarenu olleHKH

5

3a,I[aHI/Ie BBIINNOJTHECHO B ITIOJIHOM O6T>€Me, BCPHO BBIYUCJICHBI 3 ICPEMCHHBIC.

4

3aI[aHI/IC BBITIOJTHCHO, HO JOITyIICHA OH_II/I6Ka, BBIYUCJICHBI BEPHO JABC IICPCMCHHBIC.

3a,I[aHI/Ie BBIIIOJIHCHO, HO JOITYIICHBLI HE boinee JABYX 2 OHII/I6OK, BbBIYHCJICHA BEPHO OQHA
NepeMCcHHas.

3aganue Ne25

ctp. 9 u3 20




Pemre 3amauy:

B simmke HaxonsATes aetanu, u3 KOTOphIX 12 U3roTOBJIEHBI HA TEPBOM cTaHke, 20 — Ha BTOpoM U 16 —
Ha TpeTbeM. BEpOATHOCTH TOr0, 4TO J€Tall, U3TOTOBJICHHBIE HA IEPBOM, BTOPOM U TPETHEM CTaHKaXx,
CTaHJapTHBIE, COOTBeTCTBeHHO paBHbI 0,9; 0,8 u 0,6. HaiinuTe BEpOATHOCTH TOTO, UTO B3sITast HAyTa]
JIeTallb OKAXKETCS CTAHIAPTHOM.

Ouenka |Iloka3arenu oueHKH

5 3amaua penieHa BEpHo.

4 3anaua pelieHa, HoO A0NyIlIeHbl 1-2 Hegouera.

3 Brrunciensr BeposTHOCTH BIOOpa CTAaHAAPTHOM €TaN, N3TOTOBJIEHHON, COOTBETCTBEHHO,
Ha MepBOM CTaHKE, Ha BTOPOM CTaHKE M Ha TpeTbeM cTaHke. HeBepHO BhIunciIeHa
BEPOSITHOCTH TOTO, YTO B35ATasl HAyTraJ JeTalb OKaXXETCs] CTAaHIapTHOM.

IlepeyeHb NPpaAKTHYECKHUX 3aJaAHUI:
3amanue Nel

Pemmre 3anauy: Ha xxene306eTOHHOM 3aBOJie M3roTaBIMBaIOT 0J10KH, 80 % 13 KOTOPBIX - BHICLIETO
copta. KakoBa BepOsSTHOCTb TOTO, YTO M3 IIATH HAYTaJ BHIOPAHHBIX OJOKOB BBICHIET0 copTa OYayT Tpu?

Onenka [Iloka3aTenu oLeHKH

5 [IpaBusibHO BBIOpaH CIIOCOO pEIICHMS, pEeIICHUE COMPOBOXKIACTCS HEOOXOIUMBIMU
00BSICHEHUSIMH, BEPHO BBITIOJIHEHBI HY>KHbIE BBIYMCICHUS, TIOTY4YEH BEPHBIA OTBET,
MOCJIEZIOBATEIBHO U aKKYPaTHO 3alIMCaHO PEIlIECHUE.

4 3anaua perieHa, HO 0OOCHOBAHMs 1IAr0OB PeIeHHs] HEAOCTATOUHBI, JOMYIIEHbI O/1HA OIIMOKa
WJIH €CTh JIBa — TPH HEAO0YETA.

3 [Ipu pemenun nomymieHo 6ojee 0HOM OMMOKH WK Oosiee ABYX — TPeX HEJ0YETOB, HO
oOyuyaromuiicst o0nanaeT 00s3aTeIbHBIMU YMEHUSAMH IO IPOBEPAEMOI TEME.

3aganue Ne2

[[aHBI KOMILIICKCHBIC YHuCJia:

[lepeBeaute z; B IoOKa3aTeabHy0 GOPMY, BHIUUCIUTE

Z, =3+-{3i 7,203

fl'f-. H -

OrueHka

Tlokazarenu olLleHKHA

5

BepHO 3aliucaHo 4ucCJio Zl B IIOKAa3aTEIbHOMI (l)OpMC, MMPOU3BCACHBI JIeHCTBUSA YMHOKCHHA U
JCIICHUA.

ctp. 10 u3 20




4 Bepno 3anmcano ymcio Z; B mokasaTeabHOH (popme, IPOU3BEIeHO BEPHO OJHO U3 JeHCTBUI
(YMHOXXEHUE WIH JIeJICHUE).

3 Bepno 3anucano 4mncio Z; B TPUroHOMETpU4ecKoi Gopme.

3ananmne Ne3

Haiigure obiiee pereHre ypaBHEHHUIA:

Y Sy ~Jydx =0

2) xdy + 2ydx =0

Ouenka |[lokazarenu olleHKH

5 O06a ypaBHEHHS PEIICHBI BEPHO.

4 [TpaBuiIbHO BBIOpaH METO/I PEIICHHUs] YPAaBHEHHS, HO BEPHO PEIICHO OJHO YpaBHEHUE, IIPU
pelIeHny BTOPOTo NOMyIIeHb! 1-2 HemouerTa.

3 [TpaBuiIbHO BBIOpaH METOJI PEIICHUS] YPAaBHEHUS, HO PEIICHUE HE MOTyYeHO.

3amanue Ned

Haiigure obiee pereHre ypaBHCHHIA:

1) v"4+3v'=0; 2) v"+4v"+4v=0; 3) v"+6¢"+13v =0
Onenka |IlokazaTenu oueHKH

5 Pewiens! 3 ypaBHeHus.

4 Pemenst 2 ypaBHeHuUS.

3 Peweno 1 ypaBHeHue.

3aganue NeS

Pemmre cucremy nuHeiHbIX ypaBHeHUH MeTooM Kpamepa:

2x—

v+21z

3.

x+y+2z=—4,
dx+y+4z=-5.
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Ornenka

Ilokazarenu oLiICHKH

BaaaHHe BBIIIOJIHEHO B IIOJTHOM 00BbEME

4 BepHo BbIYMCIIEHBI TPU ONPEIEIUTENS U3 YETHIPEX, HANIECHBI IBE IEPEMEHHBIX
3 BepHo BbIYMCIIEHBI 1Ba ONIPEACIUTENS U3 YETHIPEX, HAUJIEHA OJJHA NTEpEMEHHAs
3amanue Ne6

I'pad G 3aman cnuckoM pedep (KaXKablii SIEMEHT CITUCKA — ATO TPOWKA YUCEN: HOMEpa ABYX CMEKHBIX
BEpPILIUH U BeC pedpa, UX COCTUHSIIOIIETO).

Tpebyercs:

a) Hapucosats rpad G.

6) HaiiTu crenennyro nociaenoBaTelbHOCTh rpada G.

B) O003HauuTH pedpa U HAWNTU MATPUILY UHIIUAEHTHOCTH rpada.

Bapwuant 1:(1,3,4); Bapuanr 2: (1,5,7); Bapuanr 3: (1,7,1); Bapuant 4: (2,5,8); Bapuant 5: (2,6,2);
Bapwuanr 6: (3,4,3).

Ouenka |Iloxa3arenu oneHKH

5 BrinonHeHsl Bce 3ajaHUsI BEPHO, B IIOJTHOM 00BEME.

4 Brimonnensr 3 3amanus, HO TOMYIIEHBI HE 00JIee ABYX HEJ0UETOB.
3 Brimonnens! 2 3agaHust.

3amanne Ne7

JIaHbI KOMIUIEKCHBIE YHCIIA:

Z, =3+31 7,203

Z)
Z 1 Z- H —
- Z
IlepeBenure z; B HoKa3areabHy0 (GOpPMY, BBIYUCIUTE 2
Ouenka |Iloka3arenu oueHkH
5 Bepho 3anucano uncio Z; B nokas3areabHoi (popme, Mpou3BeieHbl JeHCTBUS YMHOXKEHUS U
JIEJICHUSL.
4 Bepno 3anmcano uucio Z,; B mokaszatelbHOU (hopme, MPOU3BEACHO BEPHO OJIHO U3 JEHCTBUIMA
(YMHOXEHHE WU JIeTICHUE).
3 Bepho 3anucano uncio Z; B TpUroHoMeTpuieckoi popme.
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3amanue Ne8

Boruncnute onpenenurens no npasmity Capproca U pa3iiokeHUEM MO CTPOKE WU CTOJNOIY.

1 -3 2
5 4 -1
0 -2 3

Onenka |Ilokasarenu oueHKH

5 3a,I[aHI/Ie BBIIIOJIHEHO B IIOJTHOM OOBEME.

4 Omnpenenurens BEIYUCICH BEPHO OJTHUM U3 CIIOCOOOB, TIPHU BEIYHCIICHUH BTOPHIM METOIOM
JonyiieHa | HeTOYHOCTb.

3 Omnpenenutesns BEIYUCICH BEPHO OJHUM H3 CIIOCOO0OB

3amanue Ne9

HaiinuTe yactHoe pemenne auddepeHnnanbHbIX YpaBHEHUH, YIOBIETBOPSIONINX HAYaIbHOMY YCIIOBHIO
y(X0)=yo"
. %
yeosx+ y=Ilgx, w0)=-1.

-

Xy - y=X"COsX, nfl)=n/2

e

; ¥
Xy 4 ==Xy, wl)=1.

Onenka |IlokazaTenu oueHKH

5 Haiineno yactHoe penienue 3 ypaBHEHHI.
4 Haiineno yactHoe perienue 2 ypaBHEHHH.
3 Haiineno yactHoe pemenue 1 ypaBHeHHs.
3aganue Nel0

Haiigure obiee pereHre ypaBHEHHUIA:

1) v"4+3v'=0; 2) p"+4v"+4v=0; 3) v"+6¢"+13v =0

OI_[CHKa ITokazarenu oLieHKH
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5 Pemens! 3 ypaBHeHuUs.

4 Pewrens! 2 ypaBHeHus.
3 Pemeno 1 ypaBHeHue.
3amanme Nell

Pemmre cucremy nuHeiHbIX ypaBHeHH MeToioM Kpamepa:

Ouenka |Iloka3arenu oneHKH

5 3ajaHue BHITIOJIHEHO B IIOJTHOM 00BEME

4 BepHo BbIYHCIIEHBI TPH ONPECIUTENS U3 YEThIPEX, HAWICHBI JIBE IEPEMEHHBIX
3 BepHo BBIYUCJICHBI ABa OHpejleJ'II/ITeJ'ISI nu3 quLIpex, HaﬁI[eHa OJIHa nepeMeHHaﬂ
3aganue Nel2

Pemure 3aaun:

1. CKOIBKUMH CTIOCOOaMHU MOKHO COCTaBUThH TPEXIBETHBIN (DJ1ar ¢ TOPU30HTAIBHBIMU MTOJIOCAMH, €CITH
HMMEEeTCs MaTepual 5 pa3InyHbIX IBETOB?

2. CKOIIBKMMH CIIOCOOAMU MOYKHO BBIOpATh TPEX JIEJeTraToOB Ha CTY/IEHYECKYI0 KOH(PEPEHIUIO U3 TPYIIbI
B 20 yenoBek?

3. B Mara3uHe npoparoTcst OJI0KHOTHI 7 pa3HbIX BUJOB U pPYUYKHU 4 pa3HbIX BUJ0B. CKOJBKUMHU CIIOCOOaMU
MOJKHO C/I€JIaTh NOKYIKY U3 IBYX pa3HbIX OJOKHOTOB M OJTHOW PyUKH?

Ouenka |Iloka3arenu oueHkH

5 Pemens! BepHO Bce 3a71auu, B pacCykJI€HUSAX U 000CHOBAHUU HET HETOYHOCTEH U OIINOOK.
4 Pemtens! 3 3aaun, HO nomymieHa 1 Herpy6as omubka nim 2-3 Hegovera.

3 Pewrens! BepHO 1BE 3a1a4n.

3ananme Nel3

Pemre 3anauy: Ha xene3060eTOHHOM 3aBOjie M3roTaBIMBAIOT 0J10KH, 80 % 13 KOTOPBIX - BBICLIETO
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copta. KakoBa BEposITHOCTb TOT0, YTO U3 NSTH HAayraJl BbIOpaHHBIX OJOKOB BBICHIETO copTa OyayT Tpu?

Onenka |Ilokaszarenu oneHKH

5 HpaBI/IJ'H:HO BBI6paH CII0co0 peuicHus, pCIICHUC COIIPOBOKAACTCA HCO6XOIlI/IMBIMI/I
O6T)$[CH€HI/I${MI/I, BCPHO BBIINTOJIHCHBI HYKHBIC BLIYHUCIICHHA, TTOJTYUCH BepHLIﬁ OTBCET,
NOCICAO0BATCIIbHO U aKKYPATHO 3allMCAHO PCHICHUC.

4 3amaua pernieHa, Ho 000OCHOBAHUS IIArOB PEIICHUS HEAOCTATOYHBI, JOMYIIICHBI OJHA OIITHOKa
WJIM €CTh JBa — TPU HEJOYETA.

3 [Ipu pemennn momymieHo 60see 0HOM OMMOKK UK OoJee ABYX — TPEX HEJTOUYETOB, HO
oOyuJaromuiicst o0maiaeT 00s3aTeIbHBIMA YMEHUSAMH IO IPOBEPSAEMOI TeMe.

3aganue Neld

Haiigure obiiee pereHre ypaBHEHHUIA:
1) . i
s xay —.jyvdx =0

2) xdy + 2ydx =0

Onenka |Ilokasarenu oueHKH

5 O06a ypaBHEHHS PEIICHBI BEPHO.

4 [TpaBuIBHO BRIOpAaH METOJ PELICHUsI YPaBHEHHUsI, HO BEPHO PELICHO OJJHO YPaBHEHUE, IIPH
pEILIeHnN BTOPOTo NOMyLIEHs! -2 Heouera.

3 [IpaBuiBbHO BRIOpAaH METO PEUICHUsI YPaBHEHHUsI, HO PEIICHUE HE TIOTYYEHO.

3amanue Nels

I'pad G 3aman crimckoM pebep (KaKIblid QJIEMEHT CIHCKa — 3TO TPOIKa YHCe: HOMepa JIBYX CMEXHBIX
BEPILKH U BeC pedpa, UX COCTUHSIOUIETO).

TpeOyeTcs:

a) Hapucosats rpad G.

0) Haiitu crenenHyto mocaeaoBaTeibHOCTh Ipada G.
B) Haiitn maTpuity cmexxnoctu rpada G.

Bapwuanr 1:(1,4,5); Bapuant 2: (1,5,3); Bapuanr 3: (1,6,1); Bapuanr 4: (1,8,4); Bapuanr 5: (2,3,6);
Bapuanr 6: (2,6,3).

Onenka |Ilokasarenu oueHKH
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5 BrinonHeHs! Bce 3agaHus BCPHO, B IIOJIHOM o0BeEMeE.

4 Brimonnensr 3 3amanus, HO TOMYIIEHBI HE 00JIee ABYX HEJ0UETOB.
3 Brimonnens! 2 3agaHust.
3amanue Nel6

Haiigure yactHoe pemenue nuddepeHranbHbIX YpaBHEHUH, YAOBIETBOPSIONINX HAYAIBHOMY YCIIOBHUIO
— VAN
y(X0)=Yo

1
yeos“x+ y=1gx, wl)=-1.
5

Xy - y=X"COSX, vinf2)=mn/2

rF " .
XV 4 p==xTy, wWl)=1.

Ouenka |Iloka3arenu olleHKH

5 Haitneno yactHoe penienue 3 ypaBHEHUM.
4 Haiineno yactHoe penieHue 2 ypaBHEHHIA.
3 Haitneno yactHoe pemenue 1 ypaBHeHuUs .
3ananme Nel?7

Pemnre 3amauy: Umetorcst 23 neranu u cpeau Hux 19 crangaptasie. CiryqaifHBIM 00pa30oM BBIOUPAIOT
cpasy 8 neraseii. KakoBa BEpOSITHOCTb, UTO CpeIv BHIOPAHHBIX POBHO 5 CTaH/IAPTHBIX?

Onenka |Ilokasarenu oueHKH

5 [IpaBusibHO BBIOpaH CIIOCOO pEIICHMS, pEeIIEHUE COMPOBOXKIACTCS HEOOXOIUMBIMU
O6’bHCH€HI/IHMI/I, BCPHO BBIINIOJIHCHBI HYKHBIC BHIYHUCJICHHUSA, T1OJTYUCH BepHBIﬁ OTBCT,
MOCTIeIOBATEIBHO M aKKYPATHO 3alMCaHO PEICHHUE.

4 3anaua perieHa, HO 0OOCHOBAHUS IIArOB PEIICHHs] HEAOCTATOUHBI, JIOMYIIEHbI O/1HA OIIMOKA
WJIM €CTh 1Ba — TPU HEN0YETA.

3 [Ipu pemenun gomymieHo 0oyiee 0THON OMMOKH WK 0oJiee ABYX — TPEX HEI0UETOB, HO
oOyyaronuiics 061amaeT o0s3aTENPHBIMA YMEHUSMH TI0 TIPOBEPSIEMOM TEME.

3aganue Nel8

I'pad G 3aman cnuckoM pedep (KaXKIblii SJIEMEHT CITUCKA — ATO TPOMKA YUCEN: HOMEpa ABYX CMEKHBIX
BEPILUH U BeC pedpa, UX COCTUHSIIOIIETO).

Tpebyercs:
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a) Hapucosats rpad G.
6) HaiiTu crenennyto nocienoBaTesbHOCTH rpada G.
B) Haiitu matpuity cmexxnoctu rpaga G.

Bapuant 1:(1,4,5); Bapuanr 2: (1,5,3); Bapuanr 3: (1,6,1); Bapuant 4: (1,8,4); Bapuant 5: (2,3,6);
Bapuanr 6: (2,6,3).

Ouenka |Iloxa3arenu oneHKU

5 BrimonHeHs! Bce 3aaHusl BEPHO, B TIOJTHOM 00OBEME.

4 Brinonuens! 3 3a1aHus, HO JOMYIICHBI HE 0oJiee ABYX HEIOUETOB.
3 Brinmosaens! 2 3aganus.

3amanue Nel9

I'pad G 3aman cnuckoM pedep (KaXKablii SJIEMEHT CITUCKA — ATO TPOMKA YHCENT: HOMEpa ABYX CMEKHBIX
BEPILIUH U BeC pedpa, UX COCTUHSIIOIIETO).

Tpebyercs:

a) Hapucosats rpad G.

6) HaiiTu crenennyro nociaenoBaTelbHOCTh rpada G.

B) O003HauuTH pedpa U HAWTU MATPUILY UHIIUAEHTHOCTH rpada.

Bapwuant 1:(1,3,4); Bapuanr 2: (1,5,7); Bapuanr 3: (1,7,1); Bapuant 4: (2,5,8); Bapuant 5: (2,6,2);
Bapwuanr 6: (3,4,3).

Onenka |Iloxa3arenu oneHKH

5 BrinonHeHsl Bce 3ajaHUs BEPHO, B IIOJTHOM 00BEME.

4 Brimonnensr 3 3amanus, HO TOMYIIEHBI HE 00JIee IBYX HEJ0UETOB.
3 Brimonnens! 2 3agaHust.

3amanue Ne2(

Pemnre 3anauu:

1. Y3 3aroToBineHHOM 11 ITOCEBa MIIEHUIIBI 3€pHO IepBoro copra cocrasiseT 40 %, Broporo copra — 50
%, Tpetrero copta — 10 %. BeposTHOCTH TOT0, YTO B3OMAET 3€pHO MepBOro copra pasHa 0,8; BToporo —
0,5; Tpersero — 0,3. Hayran B3sToe 3epHO B3ouuio. Haliiute BEposSTHOCTH TOrO, YTO OHO IEPBOTO COPTA.

2. Ha KOHBCI’I@p NOCTYIMAKOT ACTAIN C IBYX aBTOMATOB, IIPUYCM MTPOU3BOJUTCIIbHOCTD IIEPBOI0 aBTOMATa
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BTpoOe€ OO0JIbIIIEe MPOU3BOAUTEIHLHOCTH BTOpOTO. Cpean mpoayKIuu nepBoro apromara B cpeanem 90 %
nepBoro copra, Broporo aBromara — 70 %. Haiinure BeposiTHOCTh TOrO, YTO HayAady B3siTasi C
KOHTEIHepa JeTajab OKa3auaach EPBOro Copra.

Ouenka |[loka3zarenu oueHku

5 Bepno pemiens! 2 3agaun.

4 Pemens! 2 3agaum, HO nonyuieHs! 1-2 HemoyeTa.
3 Bepho pemiena 1 3apayva.

3aganue Ne2l

Pemwnre 3amaun:

1. CkonbKMMHU cIOCO0aMH MOKHO COCTAaBUTh TPEXIBETHBIN (par ¢ ropM30HTAIbHBIMU TOJI0CaMHU, €CITU
HMMEeTCsl MaTepua 5 pa3IuyHbIX IBETOB?

2. CKOJIBKMMH CIIOCOOaMHU MOYKHO BBIOpATh TPEX JIEJETraTOB Ha CTY/IEHYECKYI0 KOH(PEPEHIUIO U3 TPyIIbI
B 20 yenoBek?

3. B mara3une npojaroTcs 0JIOKHOTHI 7 pa3HbIX BUAOB U pyUYKHU 4 pa3HbIX BUA0B. CKOJBKUMH CIIOCOOAMU
MO>KHO C/I€JIaTh MMOKYIKY M3 IBYX Pa3HbIX OJIOKHOTOB U OJTHOM pyuku?

Ouenka |[loka3arenu oleHKH

5 Pemiens! BepHO Bce 33724, B PacCyXICHUSAX U 000CHOBAHUU HET HETOYHOCTEH U OIIHUOOK.
4 Pemens! 3 3amaun, HO nomymiena 1 Herpy6as ommOka unu 2-3 HepoveTa.

3 Pemens! BepHO ABE 3a1a4u.

3apnanmne Ne22

Pemmre 3anauy: Umerores 23 neranu u cpenu Hux 19 cranpaprasie. CiryyaiiHbIM 00pa3oM BIOHPAIOT
cpasy 8 neraneil. KakoBa BEpOSTHOCTb, YTO Cpe/id BEIOPAHHBIX POBHO 5 CTaHAAPTHBIX?

Ouenka |Iloka3arenu oleHKH

5 [IpaBunbHO BEIOpaH CIIOCOO peIIeHHs, PEIIeHNEe COMTPOBOKAAETCS HEOOXOJUMBIMU
O6T)$[CH€HI/I${MI/I, BCPHO BBIINTOJIHCHBI HYKHBIC BLIYHUCIICHHA, TIOJTYUCH BepHLIﬁ OTBET,
MOCIIEZIOBATEIbHO U aKKYPAaTHO 3aMUCaHO PEIICHUE.

4 3amaua pernieHa, Ho 000OCHOBAHUS IIATOB PEIICHUS HEAOCTATOYHBI, JOMYIIICHBI OJHA OITHOKa
WJIM €CTh JBa — TPU HEJOYETA.

3 [Ipu pemennn momymieHo 60see OHOM OMMOKK UK OoJee ABYX — TPEX HEJT0UYETOB, HO
oOyuJaromuiicst o0maaeT 00s3aTeIbHBIMA YMEHUSAMH IO IPOBEPSAEMOI TeMe.

3apnanme Ne23
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Boruncnute onpenenurens no npasmity Capproca U pa3iiokeHUEM MO CTPOKE WU CTOJNOIY.

1 -3 2
5 4 -1
0 -2 3

Onenka |Ilokasarenu oueHKH

5 3a,I[aHI/Ie BBIIIOJIHEHO B IIOJTHOM OOBEME.

4 Omnpenenurens BEIYUCICH BEPHO OJTHUM U3 CIIOCOOOB, TIPHU BEIYHCIICHUH BTOPHIM METOIOM
JonyiieHa | HeTOYHOCTb.

3 Omnpenenutesns BEIYUCICH BEPHO OJHUM H3 CIIOCOO0OB

3aganue Ne24
Pemmwre 3agaun:

1. Y3 3aroToBiIeHHOM /15 IOCEBA MILIEHULIBI 3€pHO MepBoro copta cocrasiset 40 %, BToporo copra — 50
%, Tpetbero copta — 10 %. BeposTHOCTB TOTrO, YTO B30i1I€T 3€pHO NEpBOTo copra paBHa 0,8; BToporo —
0,5; Tpetsero — 0,3. Hayran B3siToe 3epHO B3ouuio. Haliiute BEposTHOCTH TOTO, YTO OHO MEPBOIO COPTA.

2. Ha xoHBeliep MocTymnaroT AETalu C JByX aBTOMAaTOB, IPUYEM IPOU3BOAUTEIBLHOCTD IEPBOIO aBTOMATa
BTpoe 00JbIlie MPOU3BOAUTEIBHOCTH BTOporo. Cpeau NpoayKuuu nepBoro aBroMata B cpegHem 90 %
nepBoro copra, BToporo apromata — 70 %. Haligute BeposiTHOCT TOTO, UTO HayJauy B3sTas C
KOHTEIHepa JeTallb OKa3aJlach MEPBOTo COpPTa.

Onenka |IlokasaTenu oneHKH

5 BepHo pemiens! 2 3agaun.

4 Pemens! 2 3agaum, HO nonymieHs! 1-2 HemoveTa.
3 Bepho pemiena 1 3apayva.

3amanue Ne25

Onpenemarens ) = |—1 2 5| paznoxmTe mo 3nemenTtam 1 crpokn
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OI_ICHKa Ilokazarenu oLiICHKH

5 3aaHue BHIIOJIHEHO B ITOJTHOM OOBEME.

4 Omnpenenurens BEIYUCICH BEPHO OJTHUM U3 CIIOCOOOB, IPU BEIYUCICHUH BTOPHIM METOJIOM
JonyuieHa | HeTOYHOCTb.

3 Omnpenenuresnb BHIYKUCIEH BEPHO OJHUM U3 CIIOCOOOB
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