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
TJIOCCAPHIO.

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

3 JlaHO po10BO€ MOHATHE TEPMHUHA COTJIACHO IJI0CCAPUIO.

3ananue Ne2

VYKaXuTe XapaKTepUCTUIECKOE CBONCTBO JIJIsI KAKJIOTO U3 MHOYKECTB:

A=11,3,57179}

B={m,a,p, 1}

C= 112,18, 24, 30, 36, 42, 48, 54, 60, 66, 72, 78, 84, 90, 96!

Onenka |Ilokazarenu oleHKH

5 BepHo yka3zaHbl XapaKTEpUCTUUECKHE CBOMCTBA JIJIsI KAXKIOT0 U3 MHOKECTB.

4 BepHo yka3aHbl XapakKTEpUCTUUECKHE CBOMCTBA JUJISl IBYX MHOYECTB.

3 YKka3zaHbl XapakKTEpUCTUUECKHUE CBOMCTBA JI IBYX MHOKECTB, HO JIOMYILIEHBI 2-3 HeI04YeTa.
3aganue Ne3

OTBeThTE Ha BOIPOCHI:
1) Kakue 3a1aun Ha3pIBarOTCSI KOMOWHATOPHBIMU?
2) Yro takoe "Pa3zmerenus"?



3) YUro Takoe "Coueranus"?
4) Yro Takoe "llepecraHoBKH"?

Onenka |Iloka3arenu oueHkH

5 JlaHbl MpaBUIIBHBIE ONPEIEIEHUS BCEX TIOHITHM.

4 JlaHbl onpeneneHus BCeX MOHITHH, HO JOIMYIIEHbI 1-2 HETOUHOCTH.

3 OTBeThl Ha BONPOCH! HEMOIHbBIE, TOMYIIEHbl HETOYHOCTH B ONPEIEIICHUSX.
3ananne Ne4d

Pemnre 3anaun:

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

2.B maptuu u3 9 tenegoHHBIX annapaToB 5 OpakoBaHHbIX. KakoBa BEpOATHOCTh TOTO, YTO U3 4-X
CIIy4aifHO B34ThIX annapara 2 OpakoBaHHbIE?

Ouenka |[loka3zarenu oueHku

5 BepHo pemiensl 2 3agaun.

4 Pemens! 2 3agaumn, HO nonyuieHs! 1-2 HemoyeTa.
3 Bepho pemena 1 3apauva.

3aganue NeS

Hano:

ABSZA={1257911), B={1467)

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

Onenka |Ilokazarenu oneHKH

5 BrimonHeHs! Bee 3a1aHusl BEPHO, B TIOJTHOM 00BEME.
4 BepHo BeinosiHeHb! 4 3a1aHUs.

3 Bepno BeimosiHeHs! 3 3a1aHus.

3aganue Ne6

1. Mans! maTpunsl A u B. Haiinure: 2A + B.
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-17  -13 10

A=
0 0 16
0 18 7
B= _
-5 9 -4
Onenka |Iloka3zaTenu oneHKH
5 3aJaHue BBIIOIHEHO B IIOJIHOM 00OBEME.
4 3agaHue BBINOJHEHO, HO JOMYIIEeHBI 1-2 HegoueTa.
3 Bepno Beruncnena matpuna 2A, HO pe3yJbTaT MOIYYEH C OLINOKOM.
3amanue Ne7

Pemure 3apaumu:

Bapuanrt 1. B niexe pa6otatot 6 Mmy>x4uH u 4 xeHuHbL. [1o TabenbHBIM HOMEpPaM HayTraj OTOOpaHbI 3
YCJIOBCKA. Haﬁ,[[HTe BCPOATHOCTH TOI'O, UTO BCC 0T06paHHBIe — JKCHIIINHBI.

Bapuanrt 2. B maptuu u3 10 aeraneit, u3 uux 7 - crangaptaeie. M3Bnekator 6 neraneid. Haitnure
BEPOATHOCTH TOT'O, UTO BCC BLI6paHHBIe ACTAJIN - CTAaHJAPTHBIC.

Bapwuanrt 3. B rpynme 12 cTyaeHTOB, cpeau KOTOPHIX 8 OTIMYHUKOB. [1o circky Hayrag oTroOpaHbl 3
YCJIOBCKA. Haﬁ,[[HTe BCPOATHOCTH TOI'O, YTO BCC 0T06paHHBIe — OTJIMYHHUKMU.

Onenka |IloxaszaTenu olleHKH

5 3agaya pelieHa BEpHO..

4 3anaua pelieHa, Ho JA0MyIIeHbl 1-2 Hegouera.

3 3amaua pelnieHa, HO JOIYIICHO He 0oJiee OHON OIIHOKH.

3aganne Ne§

Pemmmre 3amauy: B nepBoit naptun u3 20 neraneit 6 HecTaHAApPTHBIX, a BO BTOpoy naptun u3 30 neraneit
5 HecranaapTHbIX. Hayran u3 kak1oM napTuy U3bIMaroT 110 OJHOM aeranu. HalTtu BeposTHOCTH TOroO,
YTO:

1) oGe netanu okazaarch HECTaHAAPTHHIMH;

2) 00e jeTany OKa3aJIuCh CTaHIapTHBIMU;

3) xoTs ObI OJJHA JIeTabh OKa3alach CTAHIAPTHOM;

4) xoTs1 OBI OJIHA JIETAJIh OKa3aJach HECTAaHIAPTHOM.

Onenka |Iloka3zaTenu oneHKH

5 Bepno BeinosineHs! Bee 4 3a1aHusl.
4 Bepno BbeinosiHEHBI 3 3a1aHus.

3 BepHo BbinosiHeHbI 2 3a1aHUs.
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3amanue Ne9

PasbirpeiBatorcs ABa cepTudukara crouMoctbio no 1000 pyoneit kaxabiil 1 oAuH cepTuduKaT
croumoctbio 5000 py6neit. CocTaBbTe 3aKOH paclpeieeHUs BIMTPBILIA I YeTI0BEKA, KyITUBIIETO
oxuH omitet u3 50.

Ouenka |[loka3zarenu oueHku

5 3anaHue BBIIOJHEHO B MIOJIHOM O0OBEME.

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

3 3aKOH pacnpesiesIeHUs: COCTaBIIEH, HO JIONYILEHO He 0oJiee OHOM OIIMOKH.
3aganue Nel0

Pemmre cucremy mMeronom I'aycca:

A,

(x+y—2z=3

2x+y=2

X—y+z=-5

Onenka |Iloxa3zarenu oneHKH

5 3aaHue BBIMOJIHEHO B MOJTHOM 00BbeMe, BEPHO BBIUUCIICHBI 3 TIEPEMEHHBIE.

4 3aaHue BBIMOJIHEHO, HO JIOMYIIEHa OMIMOKA, BEIYHCICHBI BEPHO JBE TIEPEMEHHBIC.

3 3aaHre BBIMOJIHEHO, HO JOIYIICHBI HE 0oJiee BYX 2 OMNOOK, BEIYMCIICHAa BEPHO OJTHA
NepeMeHHasI.

3aganmne Nell

Pemre 3amauy:

B simuke HaxoAsTCA AeTanu, U3 KOTOPhIX 12 M3roTOBJIEHBI HA IEPBOM cTaHke, 20 — Ha BTOpoM U 16 —
Ha TpeTheM. BeposiTHOCTH TOTO, UTO JAETaJId, U3TOTOBJICHHBIC HA TIEPBOM, BTOPOM U TPETHEM CTAHKAX,
CTaHJIapTHbIE, COOTBETCTBEHHO paBHbI 0,9; 0,8 1 0,6. HaliguTe BEpOATHOCTH TOTO, YTO B3sITasi Hayraj
JIeTaJIb OKaKETCsI CTAHAPTHOM.

Ouenka |[lokazarenu olleHKH

5 3agaya pelieHa BEpHO.

4 3amaua pelieHa, HO JIOMyIIeHb! 1-2 Hegouera.

3 Borurcnensl BEposITHOCTH BBIOOpa CTaHIAPTHOM J1eTanu, U3TOTOBJICHHOMN, COOTBETCTBEHHO,

Ha ICPBOM CTAHKE, HA BTOPOM CTAHKC U Ha TPCTHEM CTAHKE. HeBepHo BBIYHCJICHA
BCPOATHOCTDL TOT'O, UYTO B3sATasdA HAYraJa A€Tajlb OKAXKXCTCA CTaHHapTHOﬁ.
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3aganue Nol2

3a/aH 3aKOH pacnpeaeseHus IUCKPETHOU ciayyailHol BeanurHbl X (B IEPBOM CTPOKE YKa3aHbI
BO3MO>KHBIE 3HAUEHUsI BEJIMUUHBI X, BO BTOPOIl CTPOKE /J1aHbl BEPOSATHOCTH P 3TUX 3HAUEHUI).
X8465

p0,10,30,20,4

Haiinure marematnueckoe oxumanne M(X).

Ouenka |Iloka3arenu oleHKH

5 3ajaHue BBIOJIHEHO BEPHO.

4 3amanne BBIMOIHEHO, HO JIOMYIICHBI 1-2 HegouerTa.

3 3aanue BBIMOJIHEHO, HO IOMYIIEHO He 6osiee 0HOM OIIHOKH.
3apnanme Nel3

Janbl komiiekcHele uncna: Z, = 3(cos 31I/4 +sin 311/4), z, =i + 1

£y
z 1" £ H —
B L
IlepeBenute z, B TPUTOHOMETPHUECKYIO (DOPMY, BBIYUCIIUTE 2
Ouenka |Iloka3arenu oueHKH
5 BepHno 3anmcano umncio Z, B TPUrOHOMETPUIECKON (popMe, IPOU3BEACHBI ACHCTBUS
YMHOKEHUS U JICTICHHUS.
4 BepHno 3anmcano ymncio Z, B TPUrOHOMETPUYECKON (popMe, IPOU3BEACHO BEPHO OHO U3
JercTBU (YMHOKECHHE WITH JICIICHHE).
3 Bepno 3anmcano 4mucio Z, B TPUrOHOMETPUIECKOi Gopme.
3apnanmne Nel4

JIaHbI KOMIUIEKCHBIC YHCIIA:

Z, =_2_~'*'IIET z3=1-\Ei;Z4:\j_ I

7= '1 + 1;

N3006pa3ute nx Ha KOMIUIEKCHOW TJIOCKOCTH, BBIYMCIUTE MOAYJIb M apTYMEHT IS UMCia Z;

Ouenka |Iloka3arenu oneHKH

5 3aaHue BBHITIOJIHEHO B ITIOJTHOM OOBEME.

4 BepHo n300pakeHbl 3 KOMIUIEKCHBIX YHCIa Ha MJI0CKOCTH, BBIYUCIICHBI BEPHO MOAYJIb U
apFYMCHT quciia Zl.

3 BepHo n300pakeHbl 2 KOMIUIEKCHBIX YHCIIa Ha MJI0CKOCTH, BBIYUCIICHBI BEPHO MOAYJIb U
apryMeHT YHUCiia Z;
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3amanue Nels

Chopmynupyiite onpenencHue nousaTus "mudepeHnuaibHoe ypaBHEHUE C pa3ACTITIOIIIMUCS

IIEPEMEHHBIMU .
Onenka |Iloka3arenu oueHkH
5 JlaHo nosiHOE Oompe/esieHre TEPMUHA, BKIIOYAIOIIEe PO U BUIOBBIE OTJIMYHS COTTIACHO
IJIOCCAPHUIO.
4 JlaHbl BUZOBBIE OTJIMYMS TEPMHUHA COTJIACHO TII0CCAPHIO.
3 JlaHo pooBOE OHATHE TEPMUHA COTIACHO IJI0CCAPHIO.
3amanue Nel6

Ykaxure XapaKTCPUCTUICCKOC CBOMCTBO JJIA KaXXI0Iro 3 MHOKECTB:

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}

Ouenka |Iloxa3arenu oneHKH

5 BepHo yka3aHbl XapakTepUCTUYECKUE CBOMCTBA I KaXKJOTO U3 MHOYKECTB.

4 BepHo yka3aHbl XapakTEpUCTUUECKUE CBOMCTBA JUISl IBYX MHOKECTB.

3 Yka3zaHbl XapaKTePUCTUYECKUE CBOMCTBA IS IBYX MHOKECTB, HO JIOMYIIEHHI 2-3 HeAOoYeTa.
3amanue Nel7

Hano:

ABSZA={1257911), B={1467)

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

Onenka |Ilokazarenu oueHkH

5 BrITiosTHEHBI BCe 3aJaHUS] BEPHO, B IIOJTHOM 00BEME.
4 BepHno BeinosiHeHb! 4 3a1aHUs.

3 BepHno BeimosiHeHb! 3 3a1aHus.

3apnanmne Nel8

OTBeThTE Ha BOIPOCHI:
1) Kakue 3a1aun Ha3bIBatOTCSI KOMOMHATOPHBIMU?
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2) Yro takoe "Pa3zmerenus"?
3) Uro Takoe "Coueranus"?
4) Yrto takoe "llepectaHoBKH"?

Ouenka |Iloxa3arenu oneHKH

5 JlaHbI TpaBUIIbHBIE ONPEIEIICHUS BCEX MMOHATHHM.

4 JlaHbl onpeneneHus BCeX NOHATUNA, HO JOMYIIEHBI 1-2 HETOYHOCTH.

3 OTBeTbl HAa BOIPOCHI HEMOJIHBIE, IONMYIIEHbBl HETOUHOCTH B ONPE/ICTICHUSX.
3amanue Nel9

Pewmnre 3anauu:

Bapuant 1. B niexe padotarot 6 my»uuH u 4 xeHiuHbl. [1o TabenbHbIM HOMEpaM HayraJl 0ToOpaHsbl 3
yenoBeka. Hailiute BeposSTHOCTB TOTO, YTO BCE OTOOPAHHbIE — KEHILUHBI.

BapuanT 2. B naptuu u3 10 geraneil, u3 Hux 7 - cranaaptHsie. M3pnekaror 6 neraneil. Haiinure
BEPOSATHOCTH TOT'0, YTO BCE BEIOPAHHBIE AETANIN - CTAaHIAPTHBIE.

Bapuant 3. B rpynne 12 cTtyaeHTOB, cpeid KOTOpbIX 8 oTau4HUKOB. [1o crivcky Hayraa otoOpassl 3
yenoBeka. Haiiiute BeposSTHOCTb TOTO, YTO BCE OTOOpPAHHbIE — OTIMYHUKH.

Onenka [Iloka3aTenu oLeHKH

5 3amaua penieHa BepHo..

4 3aaya pelieHa, Ho JOMYILEHbI 1-2 HegoyeTa.

3 3amaua pelnieHa, HO JAOMYIICHO He 0oJiee OHON OIIMOKH.
3aganue Ne2(

3a/aH 3aKOH pacnpeaeseHus IUCKPETHON ciayyailHoN BeanurHbl X (B IEPBOM CTPOKE YKa3aHBI
BO3MO>KHBIE 3HAUEHUsI BEJIMUMHBI X, BO BTOPOIl CTPOKE /J1aHbl BEPOSATHOCTH P 3TUX 3HAUEHUH).
X8465
p0,10,30,204
Haiinure marematnueckoe oxumanne M(X).

Ouenka |[loka3zarenu oueHku

5 3alaHuE BBIIIOJIHEHO BEPHO.

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

3 3aanue BBIMOJIHEHO, HO IOMYIIEHO He 60siee 0HOM OIIHOKH.
3apnanme Ne21

1. Mans! maTpunsl A u B. Haijnure: 2A + B.

ctp. 7u3 18



-17  -13 10

A=
0 0 16
0 18 7
B= _
-5 9 -4
Onenka |Iloka3zaTenu oneHKH
5 3aJaHue BBIIOIHEHO B IIOJIHOM 00OBEME.
4 3agaHue BBINOJHEHO, HO JOMYIIEeHBI 1-2 HegoueTa.
3 Bepno Beruncnena matpuna 2A, HO pe3yJbTaT MOIYYEH C OLINOKOM.
3aganme Ne22

PaspirpeiBatorcs n8a ceptudukara croumoctbio mo 1000 py6ineit kaxapiit 1 onuH cepTudukar
croumocTthio 5000 py6seii. CocTaBbTe 3aKOH paclpeIeTICHUS BRIMTPHIIIA JIJIs1 YSIIOBEKA, KyTUBIIETO
onuH omitet u3 50.

Onenka |Iloxa3sarenu oneHKH

5 3agadye BBIIOJIHEHO B IIOJIHOM O0OBEME.

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

3 3aKoH pacnpeaeneHus: COCTaBJICH, HO JIOMYIICHO He 0oJiee OTHON OIMOKH.
3amanme Ne23

Pemmre 3anayu:

1.B ypne 8 cunux u 4 xpacHbIX mapoB. 13 ypHel n3Bnekarot 5 mapos. KakoBa BEposiTHOCTb, 4TO 3 U3
HUX — CHHHE?

2.B naptuu u3 9 TenegoHHBIX anmapaToB 5 OpakoBaHHBIX. KakoBa BEpOATHOCTH TOTO, YTO U3 4-X
CIIy4alHO B3STHIX anmapara 2 OpakoBaHHbIE?

Onenka |IlokasaTenu oneHKH

5 Bepno pemiens! 2 3agaun.

4 Pemens! 2 3agaumn, HO nonyuieHs! 1-2 HemoyeTa.
3 Bepho pemiena 1 3apauva.

3amanue Ne24

Pemnre cucremy meronom I'aycca:
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A,

(x+y—2z=3

2x+y=2

X—y+z=-5
L
Onenka |Iloxa3sarenu OneHKH
5 3amanue BHIOJIHEHO B MOJTHOM 00BbeMe, BEPHO BBIUYUCIICHBI 3 TIEPEMEHHBIE.
4 3aiaHue BBIMOJIHEHO, HO JIOMYIIIEHa ONIMOKA, BEIYHCIICHBI BEPHO JBE MIEpEMEHHBIC.
3 3aanne BBIMOJIHEHO, HO JOIYIICHBI HE 0oJiee BYX 2 OMNOOK, BEIYMCIICHAa BEPHO OJTHA
NepeMeHHasI.
3aganue Ne25

Pemmre 3amauy:

B simuke HaxoAsTCS AeTanu, U3 KOTOPhIX 12 M3roTOBJIEHBI HA IEPBOM cTaHke, 20 — Ha BTOpoM U 16 —
Ha TpeTheM. BeposiTHOCTH TOTO, 4TO JAETaJId, U3TOTOBJICHHBIC HA TIEPBOM, BTOPOM U TPETHEM CTAHKAX,
CTaHJIapTHbBIE, COOTBETCTBEHHO paBHbI 0,9; 0,8 1 0,6. HaliguTe BEpOATHOCTH TOTO, YTO B3sITasi Hayra
JIeTaJIb OKaKETCsI CTAHAPTHOM.

Ouenka |Ilokazarenu olleHKH

5 3agaya pelieHa BepHO.

4 3aiaua pelieHa, HO JIOMyIIeHb! 1-2 HegouerTa.

3 Borurcnensl BEpoSITHOCTH BBIOOpa CTaHJAPTHOM J1eTanu, U3TOTOBICHHOMN, COOTBETCTBEHHO,

Ha ICPBOM CTAHKE, HA BTOPOM CTAHKC U Ha TPCTHEM CTAHKE. HeBepHo BBIYHCJICHA
BCPOATHOCTDL TOT'O, UYTO B3sATasdA HAYraJa A€Tajlb OKAXKCTCA CTaHHapTHOﬁ.

IlepeyeHb MpPaKTU4YECKUX 3aJaHMIA:
3aganue Nel

Pemmure 3anauy: Ha xene300eTOHHOM 3aBO/ie M3roTaBINBaIOT 0J0KH, 80 % 13 KOTOPHIX - BBICILIETO
copta. KakoBa BepOsSTHOCTB TOTO, YTO M3 IIATH HAYTaJ BHIOPAHHBIX OJOKOB BBICHIETO COpTa OYIyT TpHU?

Ouenka |[lokazarenu olleHKH

5 [IpaBuIBHO BBIOpAH CIIOCOO PEIICHHSI, PEIICHUE COMTPOBOKAACTCS HEOOXOJMMBIMH
O6’b$ICH€HI/I$IMI/I, BCPHO BBIINTOJIHCHBI HYKHBIC BLIYHUCIICHHSA, TTOJTYUCH BCpHBIfI OTBCT,
TIOCJIEIOBATEIBHO M aKKYPATHO 3alTUCAHO PEIlICHUE.

4 3amava penieHa, HO 000CHOBAHHUS IIArOB PEUICHUS HEIOCTATOYHBI, TOMYIIICHBI OJTHA OITHOKa
WU €CTh JBa — TP HEJO0YETA.

3 [Ipu pemiennn nomyuieHo O60Jee 0JHOM OMMOKH UK OoJiee ABYX — TPEX HEJT0YETOB, HO

oOyuJaromuiicst o0nanaeT 00s3aTeIbHBIMU YMEHHUAMH IO IPOBEPAEMOIl TeMe.
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3aganue Ne2

[[aHBI KOMIIIICKCHBIC YHCJia:

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

Zy
Z 1 Z- H —
- Z
IlepeBenure z; B HoKa3areabHy0 (GOpPMY, BBIYMCIUTE 2
Ouenka |Iloka3arenu oueHkH
5 Bepho 3anucano uncio Z; B nokas3areabHoi (popme, Mpou3BeieHbl JeHCTBUS YMHOXKEHUS U
JIEJICHUS.
4 Bepno 3anmcano uucio Z,; B mokaszatelbHOU (Hopme, MPOU3BEACHO BEPHO OJIHO U3 JECHCTBUIM
(YMHOXEHHE WU JIeTICHUE).
3 Bepho 3anucano uncio Z; B TPUroHOMeTpuieckoi popme.
3aganue Ne3

Haiinure obiee pemienne ypaBHEHUMN:
1) . i
s xay —.jyvdx =0

2) xdy + 2ydx =0

Ouenka |Ilokazarenu oueHKH

5 O06a ypaBHEeHHUs PEUICHBI BEPHO.

4 IIpaBunbHO BBIOpAaH METOJ PELIEHUs] YPaBHEHHUS, HO BEPHO PELICHO OJJHO YpaBHEHUE, IIPU
pelIeHnH BTOPOTo J0MylLIeHsb! 1-2 HeouerTa.

3 [IpaBunbHO BBIOpAaH METOM PELICHUs] YPaBHEHHUS, HO PEIIEHUE HE TOIY4YEHO.

3aganne Ned

Haiinure obiee pemieHne ypaBHEHUMN:

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

Onenka |IlokazaTenu oueHKH

5 Pewiens! 3 ypaBHeHus.
4 Pemens! 2 ypaBHeHHUS.
3 Peweno 1 ypaBHeHue.
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3amanue Ne5

Pemnre cucreMy nuHENHBIX ypaBHEHU MeTo10M Kpamepa:

2x—y+2z=3

x+y+2z=-4,
dx+y+4z=-3.

Ouenka |Iloka3arenu oneHKH

5 3aaHue BHIIOJIHEHO B IIOJTHOM 00BEME

4 BepHo BbIYHCIIEHBI TP ONPESIUTENS U3 YEeThIPEX, HAWICHBI JIBE IEPEMEHHBIX
3 BepHo BBIYUCJICHBI ABa OHpejleJ'II/ITeJ'ISI nu3 quLIpex, HaﬁI[eHa OJIHa nepeMeHHaﬂ
3amanue Ne6

I'pad G 3aman ciuckoM pedep (KaXKIblii SJIEMEHT CITUCKA — ATO TPOMKA YHCEN: HOMEpa ABYX CMEKHBIX
BEPIINH U BeCc pedpa, X COECAMHSIOLIETO).

Tpebyercs:

a) Hapucosats rpad G.

0) HaiiTu crenennyto nocienoBaTesbHOCTh rpada G.

B) O603HaunTh pedpa U HAUTH MAaTPULLy UHIMJIEHTHOCTH Tpada.

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);
Bapuanrt 6: (3.4,3).

Onuenka |Iloxasarenu oneHKH

5 BrimonHeHs! Bce 3a1aHusi BEPHO, B TIOJTHOM 00OBEME.

4 Boimonuens! 3 3a1aHus, HO JOMYIICHBI He 0oJiee ABYX HEJIOUETOB.
3 BrimosiHeHs! 2 3aqanus.

3amanue Ne7

HaHBI KOMIIIICKCHBIC YHCJia:

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

£y
2 H —
1 2 7
IlepeBenure z; B NoKa3aTeabHyI0 (GOpPMY, BBIYHCIUTE 2
Onenka |Iloka3arenu oueHkH
5 Bepho 3anucano uncio Z; B nokas3areiabHoi (popme, Ipou3BeieHbl JeHCTBUS YMHOXKEHUS U

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

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

3amanne Ne8

Brruncaure OIPCACIIUTECIIb 110 IIPABUITY Cappmca H PA3JI0KCHUCM 10 CTPOKC HUIIN CTOJ'I6I_Iy.

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

Onenka |Ilokasarenu oueHKH

5 3a,I[aHI/Ie BBIINIOJIHEHO B IIOJTHOM 00BEME.

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

3 Omnpenenuresns BEIYUCICH BEPHO OJHUM H3 CITIOCOO0OB

3amanue Ne9

Haiinure yactHoe pemenne auddepeHnnanbHbIX YpaBHEHUH, YI0BIETBOPSIONINX HAYaIbHOMY YCIIOBHIO
y(Xo)=yo"
.
yoosTx+ y=I1gx, wl)=-1.

ay

XY - y=X"CO5X, vinfl)=mn/2

=

i 3
Xy 4+ ==Xy, wl)=1.

Onenka |Iloka3arenu oueHkH

5 Haiineno yactHoe pemienue 3 ypaBHEHHH.
4 HaiineHno yactHoe penieHne 2 ypaBHEHHI.
3 Haiineno yactHoe pemenue 1 ypaBHeHuUs.
3ananue Nel(

Haiigure obmee perneHre ypaBHCHHIA:

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

Ilokazarenu oLiICHKH

Pewrens! 3 ypaBHeHus.

4 Pemens! 2 ypaBHeHHUS.
3 Pemeno 1 ypaBHeHue.
3aganue Nell

Pemnre cucreMy nMHENHBIX ypaBHEHU MeTotoM Kpamepa:

2x—y+2z=3

x+v+2z=—4
dx+y+4z=-3.

Ouenka |Iloka3arenu oneHKH

5 3ajaHue BHITIOJIHEHO B IIOJTHOM 00BEME

4 BepHo BbIYHCIIEHBI TP ONPEISIUTENS U3 YEeThIPEX, HAWICHBI JIBE MIEPEMEHHBIX
3 BepHo BBIYUCJICHBI ABa OHpejleJ'II/ITeJ'ISI nu3 quLIpex, HaﬁI[eHa OJIHa nepeMeHHaﬂ
3aganue Nel2

Pemure 3amaun:

1. CkonpKUMHU CTIOCOOAMH MOKHO COCTABUTh TPEXI[BETHBIN (hJIar ¢ TOPU30HTATBHBIMU TIOJIOCAMHU, €CIIN
HMMeEeTCsl MaTepual 5 pa3IuyHbIX IBETOB?

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

3. B Mara3uHe npoaarTcs OJIOKHOTHI 7 pa3HbIX BUJOB U PYUYKHU 4 pa3HbIX BUAOB. CKOTBKUMHU CIIOCOOAMHU
MO>KHO CJI€JIaTh MOKYIKY M3 JIBYX Pa3HbIX OJIOKHOTOB U OJTHOM pyuku?

Ouenka |[loka3arenu oleHKH

5 Pemiens! BepHO Bce 3a7a4i, B PacCyXICHUSX U 000CHOBAHUM HET HETOYHOCTEH U OIIHUOOK.
4 Pemens! 3 3amaun, HO nomymiena 1 Herpy6as ommOka unu 2-3 HepoveTa.

3 Pemiens! BepHO ABE 3a1a4u.

3apnanme Nel3

Pemmre 3anauy: Ha xene300eTOHHOM 3aBO/ie M3rOTaBIMBaIOT 0J0KH, 80 % 13 KOTOPBIX - BBICILIETO
copta. KakoBa BEposiITHOCTb TOT0, YTO U3 NSTH HAayraJl BbIOpaHHBIX OJOKOB BBICHIETO copTa OyayT Tpu?

OrueHka

Tlokazarenu olLleHKHA
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5 [IpaBunbHO BEIOpaH CIIOCOO peIIeHHs, PEIIeHNE COMTPOBOKAAETCS HEOOXOUMBIMU
O6T)$[CH€HI/I${MI/I, BCPHO BBIINNOJIHCHBI HYKHBIC BLIYHUCIICHHA, TTIOJTYUCH BepHLIﬁ OTBET,
MOCIIEZIOBATEIFHO U aKKYPAaTHO 3aMUCaHO PEIIeHUE.

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

3 [Ipu pemennn momymieHo 60Jee OHOM OMMOKK UK OoJee ABYX — TPEX HEJT0UYETOB, HO
oOyJaromuiicst o0maiaeT 00s3aTeIbHBIMA YMEHUSAMH IO IPOBEPSAEMOi TeMe.

3apnanmne Nel4

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

2) xdy + 2ydx =0

Ouenka |[lokazarenu olleHKH

5 O06a ypaBHEHHS PEIICHBI BEPHO.

4 [TpaBuiIbHO BBIOpaH METOJI PEIICHUs] YPaBHEHUS, HO BEPHO PEIICHO OJHO YpaBHEHUE, IPU
peIlIeHny BTOPOTo NOMyIIeHb! 1-2 HemouerTa.

3 [TpaBwiIbHO BBIOpaH METOJI PEIICHUS] YPABHEHUS, HO PEIICHUE HE MOTyYeHO.

3amanue Nels

I'pad G 3anan crimckoM pebdep (KaKIblid QJIEMEHT CIHCKa — 3TO TPOMKa YHCe: HOMepa JIBYX CMEXHBIX
BEPIIMH U BeC pedpa, X COCAMHSIONIETO).

Tpebyercs:

a) Hapucosats rpad G.

0) Haiitu creneHnyto nocienoBarenbHOCTh rpada G.

B) Haiitn matpuity cmexxnoctu rpada G.

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

Onenka |Ilokaszarenu oneHKH

5 BrImiosTHEHBI BCe 3aJaHUSI BEPHO, B IIOJTHOM 00BEME.

4 BrimonHens! 3 3amanus, HO TOMYIIEHBI HE 00JIee IBYX HEJ0UETOB.
3 Brimonaens! 2 3agadust.

3amanue Nel6

Haiinure yactHoe pemenne auddepeHnnanbHbIX YpaBHEHUH, YIOBIETBOPSIONINX HAYaIbHOMY YCIIOBHIO
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y(Xo)=yo"

W

yeos“x+ y=1gx, w0)=-1.
¥ .l‘ F '}
Xy - y=X"COsX, n/l)=m/2
r 2 .

X+ y==-xTy, wl)=1.
Onenka |Iloka3zaTenu oneHKH
5 Haiineno yactHoe pemieHue 3 ypaBHEHHM.
4 Haitneno yactHoe peiieHue 2 ypaBHEHUM.
3 Haiineno yactHoe pemienue 1 ypaBHeHHUs.
3amanue Nel7

Pemmre 3anauy: Umerores 23 neranu u cpenu Hux 19 cranpaprasie. CiryyaitHeIM 00pa3oM BBIOUPAIOT
cpa3y 8 neraneii. KakoBa BepOsSITHOCTB, UTO CpeId BRIOPAHHBIX POBHO 5 CTaH/IAPTHBIX?

Onenka |Iloka3zaTenu oneHKH

5 [IpaBuibHO BRIOpaH CIIOCOO PEIICHMS, PEIIEHNE COMTPOBOXKAACTCS HEOOXOUMBIMU
00BSICHEHUSIMH, BEPHO BBITIOJTHEHBI HY>KHBIC BBIYMCIICHHS, TIOJTYYCH BEPHBIA OTBET,
MOCIIEZIOBATEIFHO U aKKYPATHO 3aMUCaHO PEIIeHUE.

4 3anaua penieHa, HO 0OOCHOBAHUSI IIAr0OB PEIICHHs HEAOCTATOYHBI, JIOMYIICHBI OJHA OIIHOKa
WJIH €CTh JBa — TPU HEJOYETA.

3 [Ipu pemennn momymieHo 60see 0IHOM OMMOKK UK OoJiee ABYX — TPEX HEJT0UYETOB, HO
oOyyaromuiicst 061a1aeT 00s13aTeIbHBIMI YMEHUSMU 110 TIPOBEPSEMOI TEME.

3amanue Nel8

I'pad G 3aman cimckoM pedep (KaKIblid AJIEMEHT CIHCKa — 3TO TPOHKa YHCE: HOMepa JIBYX CMEKHBIX
BEPIINH U BeC pedpa, uX COSTUHSIOINIETO).

Tpebyercs:

a) Hapucosats rpad G.

0) HaiiTu crenennyro nociaenoBaTebHOCTH rpada G.

B) Haiitu matpuity cmexxroctu rpada G.

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

OrneHka

Tloka3zaTenu oneHKH

5 BrInonHeHs! Bee 3a1aHus BEpPHO, B TIOJTHOM 0O0BbeMe.
4 Breimonnensr 3 3amanus, HO TOMYIIEHBI HE 00JIee ABYX HEJ0UETOB.
3 Brimonnens! 2 3agaHust.
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3amanue Nel9

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

Tpebyercs:

a) Hapucosats rpad G.

6) HaiiTu crenennyto nocienoBaTesbHOCTh rpada G.

B) O003HauuTH pedpa U HAWTU MATPUILY UHIIUAEHTHOCTH rpada.

Bapuant 1:(1,3,4); Bapuanr 2: (1,5,7); Bapuanr 3: (1,7,1); Bapuant 4: (2,5,8); Bapuant 5: (2,6,2);
Bapuanrt 6: (3.4,3).

Ouenka |Iloxa3arenu oneHKU

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

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

3amanue Ne2(

Pemnre 3anaun:

1. Y3 3aroToBieHHOM 11 ITOCEBa MIIEHUIIBI 3€pHO nepBoro copra cocrasiseT 40 %, Broporo copra — 50
%, TpeTthero copta — 10 %. BeposTHOCTH TOTO, YTO B30II€T 3€pHO TIepBOTO copTa paBHa (,8; BTOporo —
0,5; Tpersero — 0,3. Hayran B3sToe 3epHO B3ouuio. Haliiute BEposSTHOCTH TOrO, YTO OHO IEPBOTO COPTA.
2. Ha xoHBeliep NOCTyIAKOT JETalu C IBYX aBTOMATOB, IPUYEM ITPOU3BOAUTEIBHOCTD IIEPBOIO aBTOMATa
BTpO€ 00JIbIIIe IPOU3BOIUTENHLHOCTH BTOporo. Cpenu NpoyKIMK NepBoro apromara B cpeaneM 90 %
nepBoro copra, BToporo apromata — 70 %. Haiigute BeposTHOCTh TOTO, UTO HayJauy B3sTas C
KOHTEIHEpa AeTajb OKa3alach EPBOro COpTa.

Onenka |Iloka3arenu oueHkH

5 BepHno pemiens! 2 3agaun.

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

3ananme Ne2l

Pemmure 3agaun:

1. CxonbKuMH CITOCOOaAMHU MOXKHO COCTABUTh TPEXIBETHBIN (hJIar ¢ TOPU30HTATBHBIMU TOJIOCAMHU, €CIIN
HMMEeTCsl MaTepua 5 pa3IuyHbIX IBETOB?

2. CKOJIBKHMH CIIOCOOAaMU MOYKHO BBIOPATh TPEX JIEJEeraToOB Ha CTYIEHYECKYI0 KOH(PEPEHIUIO U3 TPYTIIbI
B 20 yemoBek?

3. B Mara3uHe npoaarTcs OJIOKHOTHI 7 pa3HbIX BUJOB U PYUYKHU 4 pa3HbIX BUAOB. CKOIBKUMH CIIOCOOaAMU
MO>KHO C/I€JIaTh MMOKYIKY M3 IBYX Pa3HbIX OJIOKHOTOB U OJTHOM pyuku?

Onenka |Ilokaszarenu oneHKH

5 Pemiensl BCPHO BCC 3a/1a4U, B PACCYKICHUAX U 000CHOBAaHHUH HET HETOYHOCTEH U OIIMOOK.
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4 Pemiens! 3 3amaun, HO nomymieHa 1 Herpy6as omubka wim 2-3 Hegovera.

3 Pewrens! BepHO 1BE 3a1a4n.

3aganue No22

Pemre 3anauy: Umerores 23 netanu u cpeau Hux 19 crangaptaeie. CiyyaiiHbIM 00pa3oM BBIOUPAIOT
cpasy 8 nerayieii. KakoBa BEpOSITHOCTb, UTO CpeIy BHIOPAHHBIX POBHO 5 CTaHIAPTHBIX?

OI_ICHKa Ilokazarenu OoLiICHKH

5 [IpaBusbHO BBIOpaH CIIOCOO PEIICHMS, pEeIIEHUE COMPOBOXKIACTCS HEOOXOIUMBIMU
00BSICHEHUSIMU, BEPHO BBITIOJIHEHBI HY>KHBIE BBIYUCIICHUS, TIOTyY€H BEPHBII OTBET,
MIOCJIEZIOBATEIBHO U aKKYPaTHO 3alIMCaHO PEIlIECHUE.

4 3a/:[aqa peuicHa, Ho 000CHOBaHUS IIar0B pemicHus HCAOCTATOUYHBI, JOMTYIICHBI OJJHA (01117 () %]
WK €CTh ABA — TP HECA0YCTA.

3 [Ipu pemenun nomymieHo 6ojee 0HOM OMMOKH WK Oosee ABYX — TpeX HEJ0OYETOB, HO
oOyuyaromuiicst o0nanaeT 00s3aTeIbHBIMU YMEHHUSAMH IO IPOBEPSEMOI TEME.

3amanue Ne23

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

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

Onenka |Ilokasatenu oneHKH

5 3aI[aHI/IC BBITIOJIHEHO B IIOJHOM OOBEME.

4 Omnpenenurens BEIYUCICH BEPHO OJTHUM U3 CIIOCOOOB, IPU BHIYUCIEHUH BTOPHIM METOJIOM
JonyieHa | HeTOYHOCTb.

3 OHpe,Z[eJ'II/ITeJ'IB BBIYHCJICH BEPHO OAHHUM M3 cIoco0oB

3aganue Ne24

Pemmure 3amaun:

1. Y3 3aroToBiieHHOM 15 IOCEBA MILIEHULIBI 3€pHO MepBoro copta cocrasisiet 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. Haiiiute BEposTHOCTH TOTO, YTO OHO MEPBOI0O COPTA.
2. Ha xoHBeiiep mocTynaroT AeTajlu ¢ ByX aBTOMATOB, IPUYEM NMPOU3BOAUTEIHHOCT IEPBOrO aBTOMATA
BTpOE O0JIBIIE TPOU3BOIUTEILHOCTH BTOpOro. Cpeny mpoAyKIuu repBoro aBromata B cpeaaeM 90 %
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nepBoro copra, BToporo apromata — 70 %. Haiimute BeposiTHOCTh TOTO, UTO HayJauy B3ATas C
KOHTEIHEpa AeTajlb OKa3auaach EPBOrO COPTa.

Onenka |Iloka3arenu oueHkH

5 BepHo pemiens! 2 3agaun.

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

3ananmne Ne2$S

Onpenematens ) = |—1 2 5| paznosmTe mo snemenTtaM 1 cTpokn

Onenka |Ilokasarenu oueHKH

5 3a,I[aHI/Ie BBIINIOJIHEHO B IIOJTHOM 00BEME.

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

3 Omnpenenutesns BEIYUCICH BEPHO OJHUM H3 CITIOCOO0OB
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