IlepeyeHb TeOpeTHYECKUX U MPAKTUYECKHUX 3a[JaHUN K
g pepeHUMPOBAHHOMY 3a4eTy
no OIL.01 MaremaTu4eckre METOAbI PelICHUN MPUKIATHBIX
Npo¢eccCHOHANBHBIX 3a1a4
(2 kypc, 4 cemectp 2025-2026 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.

3amanue Ne5

Hano:

ABSZA={1257911), B={1467)

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

Ouenka |Iloka3arenu oLleHKH

5 BrimosHeHs! Bee 3a1aHusI BEPHO, B TIOJTHOM 00BEME.
4 BepHo BreinosiHeHb! 4 3a1aHus.

3 Bepno BbInonHEHBI 3 3a1aHuUs.

ctp. 2 u3 20




3amanue Ne6

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

-17  -13 10

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.
3amanue Ne7

Pemure 3amaun:

Bapuanr 1. B nexe pabortator 6 My>kunH u 4 >xeHIIUHBL. [1o TabensHBIM HOMEpaM HayrajJ 0ToOpaHsbl 3
yenoBeka. Haliure BepoATHOCTH TOTO, YTO BCE OTOOPAHHBIE — KCHIIMHBI.

Bapuanrt 2. B maptuu u3 10 geraneit, u3 uux 7 - crangaptaeie. 3Bnekator 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 otoopaHs! 3
yesoBeka. Haiiiute BeposTHOCTh TOT0, 4YTO BCE OTOOpPaHHbIE — OTJIIMYHUKH.

Onenka |Iloka3zaTenu oneHKH

5 3aaya pelieHa BEpHO..

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

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

Pemure 3amauy:

ctp. 3 u3 20



B nepeoi naprun u3 20 geraneit 6 HECTAHAAPTHRIX, & BO BTOPOH
mapTEH Hi 30 geraneft 5 mecraHgapTELX. Hayrag A2 Kamsgo#
NAPTHH HILIMAKT 0o oaHo#t geTaan. HafiTH BepoATHOCTE TOrO,
yro: 1) ofe geTasm oxasaaHch HecTangapTHRME; 2) obe xera-
H OKA3ATHCH CTAHJADTHHMH; 3) xoTa 0w oaHAa AeTadb OKA3ZA-
nach crapgaptroi; 4) xora s oJHA JeTATHE OKABATACH HECTHH-
oapTHO.

Ouenka |Iloka3zaTenu oLeHKH

5 BepHo BeinosiHeHb! Bee 4 3a1aHusl.
4 Bepno BeimosiHeHs! 3 3a1aHus.

3 BepHo BbInosiHeHb! 2 3a1aHUs.
3amanue Ne9

PaspirpsiBatorcs 1Ba ceptudukara croumocTbio o 1000 py6Oineit kaxapiit 1 ouH cepTuduKar
ctouMocTbio 5000 pybsneit. CocTaBbTe 3aKOH paclpeaeseHus] BBIUTPBIIIA JUIsl YEI0BEKa, KyITUBIIETO
ojuH omitet u3 50.

Onenka |Iloka3zarenu oLeHKH

5 3agaHue BBIIOIHEHO B IIOJIHOM OOBEME.

4 3ajaHue BBINOJIHEHO, HO JAOMYIIEeHbI 1-2 HegouerTa.

3 3aKoH pacnpeeeHus: COCTABIICH, HO JIOMYIICHO He 0oJiee OTHOW OIMOKH.
3amanue Nel(

Pemnre cucremy meronom I'aycca:

.
x+y—z=3

s2x+y=2
X—y+z=-5

L

Onuenka |Iloxa3arenu oneHKH

5 3a/1aHue BBIOJIHEHO B MOJIHOM 00BEME, BEPHO BHIYHMCIICHBI 3 IIEpEMEHHBIC.

4 3az[aHHe BBIINIOJIHEHO, HO I[OHYH_ICHa 0m1z161<a, BBIYHCJICHBI BepHO IBEC HCpeMeHHBIe.

3 3aiaHue BBIOJIHEHO, HO JIOMYIIEHBI He Ooiee BYX 2 OMIMOOK, BRIYMCIICHA BEPHO OJTHA

nepeMeHHasl.

ctp. 4 u3 20



3aganmne Nell
Pemre 3amauy:

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

OI_ICHKa Ilokazarenu OoLiICHKH

5 3amaua penieHa BEpHo.
4 3anaua pelieHa, HoO A0NylIeHsbl 1-2 Hegouera.
3 Brrunciensr BeposSTHOCTH BIOOpa CTAaHAAPTHOM €TaN, N3TOTOBJIEHHON, COOTBETCTBEHHO,

Ha IICPBOM CTAaHKEC, Ha BTOPOM CTAHKEC U HA TPCTHEM CTAHKC.

HeBepHo BBIUHUCJICHA BEPOATHOCTD TOI'O, YTO B3ATasd HAyraa ACTaJIb OKAXETCA CTaHﬂapTHOﬁ.

3aganne Nel2

3aJ1aH 3aKOH paclpeieIeH s JUCKPETHON Cly4aliHON BeIMUUHBI X (B IEPBOM CTPOKE yKa3aHbI
BO3MO>KHbIE 3HAUEHUSI BETMUMHBI X, BO BTOPOM CTPOKE JaHbl BEPOSITHOCTH P 3TUX 3HAUECHUN).

X8465
p0,10,30,20,4

Haiinure marematnueckoe oxumanne M(X).

Onenka |Ilokaszarenu oneHKH

5 3ajaHue BBIMOJIHEHO BEPHO.

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

3 3aanue BBINMOJIHEHO, HO IOMYIIEHO He Oosiee 0OHOM OIIHOKH.

3amanue Nel3

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

IlepeBenuTe 7, B TPUTOHOMETPUIECKYIO (DOPMY, BBIYHCIUTE

Onenka |Ilokasarenu oueHKH

ctp. S u3 20



BepHo 3aliucaHo 4ucCJio Zz B TpI/IFOHOMeTpI/I‘{eCKOP’I (bopMe, IPOU3BCACHLL JEeHCTBUSA
YMHOXCHHA U ACTICHUSA.

4 Bepno 3anucano ymncio Z, B TPUrOHOMETPpUYECKOH (opMe, IPOU3BEAEHO BEPHO OHO U3
NeicTBUM (YMHOXKEHUE UITU JIETICHUE).

3 Bepno 3anucano uncio Z, B TPUrOHOMETpUYeCcKoi Gopme.

3aganue Nel4

I[aHLI KOMIIJICKCHBIC YHCJia:

7= -1+ 1,

Z, =_2_~"'Ef z3=1—\j§i;z4=\'/§ i

N3006pa3nte nx Ha KOMIUIEKCHOW MJIOCKOCTH, BBIYMCIUTE MOAYJIb M apI'YMEHT JUIsl Uncia Z;

Onenka |Iloka3zaTenu onieHKH
5 3aI[aHI/IC BBITIIOJIHEHO B ITOJIHOM OGT:GMG.
4 Bepno n3o00pakeHpl 3 KOMIUIEKCHBIX YHCIa Ha TUNTOCKOCTH, BEIYUCIEHBI BEPHO MOYJIb U

apryMEHT 4Yucia Z;

3 Bepno n300pakeHbl 2 KOMIUIEKCHBIX YHCIa Ha TUNTIOCKOCTH, BEIYUCIEHBI BEPHO MOYJIb U
apryMeHT 4yuciia 7,
3amanue Nels

Chopmynupyiite onpenenenue noustus "nuddepeHnuanbHoe ypaBHEHUE ¢ Pa3IeITIOIUMUCS

TepEeMEHHBIMHU "
Onenka |Iloka3zaTenu onieHKH
5 JlaHo mosyHOe orpesiesieHne TePMUHA, BKIIIOYAIOIIEe PO U BUAOBBIE OTIIMYHUS COTJIACHO
TJI0CCapHUIO.
4 JlaHbl BUAOBBIE OTIIMYUS TEPMUHA COTTIACHO ITI0CCAPUIO.
3 JlaHo pooBO€ MOHATHE TEPMHUHA COTIIACHO TII0CCAPUIO.
3ananmne Nel6

Vkaxunre XapaKTCPUCTUIECCKOC CBOMCTBO JJI1 KaXXJ0T0 U3 MHOXKECTB!

A=11,3,579}
B=i{m,a,p, 1}
C= 112,18, 24, 30, 36, 42, 48, 54, 60, 66, 72, 78, 84, 90, 96!}

ctp. 6 u3 20




Onenka |Iloka3arenu oueHkH

5 BepHo yka3zaHbl XapaKTEpUCTUUECKHUE CBOMCTBA JIJIs1 KaXKAOT0 U3 MHOXKECTB.

4 BepHo yka3aHbl XapakKTEpUCTUUYECKUE CBOMCTBA Ul IBYX MHOYKECTB.

3 YKa3aHbl XapaKTEepUCTUYECKHE CBOMCTBA IS IBYX MHOKECTB, HO JIONYIIEHBI 2-3 HeJo4eTa.
3aganue Nel7

ABSZA={1257911), B={1467)

Hano:

Onenka |IloxasaTenu olieHKH

5 BrimosHeHs! Bee 3aaHusI BEPHO, B TIOJTHOM 00BEME.
4 BepHo BeinosiHeHb! 4 3a1aHus.

3 Bepno BbInonHEHBI 3 3a1aHus.

3amanue Nel8

OTBeTbTE HA BOIIPOCHI:

1) Kakue 3a1aun Ha3pIBatOTCSl KOMOMHATOPHBIMU?
2) Yro takoe "Pa3zmemienus"?

3) YUro Takoe "Coueranus"?

4) Yro takoe "llepectaHoBKH"?

Omnenka |IlokasaTenu oneHKH

5 JlaHbl paBUIIbHBIE ONPEEICHUS BCEX IIOHATHUM.

4 JlaHbl onpeneneHus BceX NOHATUIA, HO JOMYIIEHbI 1-2 HETOYHOCTH.

3 OTBeThl HAa BOIPOCHI HEMOJIHBIE, IONMYIIEHbBl HETOUHOCTH B ONPEICTICHUSX.
3apnanmne Nel9

Pemnre 3anauu:
Bapuanr 1. B nexe paboraror 6 My>kunH u 4 >xeHIIuHBL. [1o TabenbHBIM HOMEpaM HayraJ 0ToOpaHsb 3

ctp. 7 u3 20



yenoBeka. Haliiure BepoATHOCTb TOTO, YTO BCE OTOOPAaHHBIE — )KEHITUHBI.

BapuanT 2. B naptuu u3 10 geraneil, u3 Hux 7 - cranaaptHsie. M3pnekaror 6 neranei. Haiinure
BEPOSATHOCTH TOT0, YTO BCE BEIOPAHHBIE AECTANIN - CTAaHIAPTHBIE.

Bapuanr 3. B rpynne 12 cTyaeHTOB, cpeu KOTOpbIX 8 OTIMYHUKOB. [1o criucky Hayraa otoopaHs! 3
yesioBeka. Haiinure BeposSITHOCTH TOT0, YTO BCE OTOOPAaHHBIE — OTIIMYHUKHU.

Ouenka |[loka3zarenu oueHku

5 3aaya pelieHa BEpHO..

4 3amaua pelieHa, HO IOMyIIeHbI 1-2 HegouerTa.

3 3anaua perieHa, HO JOIyIIEHO He 0oJiee 0THOW OLIHOKH.
3amanue Ne2(

3aJlaH 3aKOH paclpeieIeH s JUCKPETHON Cly4aiiHON BeIMUUHBI X (B IEPBOM CTPOKE yKa3aHbI
BO3MO>KHbIE 3HAUEHUSI BETMUMHBI X, BO BTOPOM CTPOKE JaHbl BEPOSITHOCTH P 3TUX 3HAUECHUN).

X8465
p0,10,30,20,4

Haiinure marematnueckoe oxumanne M(X).

Onenka |Ilokaszarenu oneHKH

5 3ajaHue BBIMOJIHEHO BEPHO.

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

3 3aanue BBINOIHEHO, HO IOMYIIEHO He Oosiee 0HOM OIIHOKH.

3aganune Ne21l

1. Mans! maTpunusl A u B. Haiinure: 2A + B.

-17  -13 10
A=

0 0 16

0 18 7
B= _

-5 -4

Onenka |Ilokasarenu oueHKH

5 3agaHye BBIIIOIHEHO B IIOJIHOM OOBEME.

ctp. 8 u3 20



3ajaHue BBINOIHEHO, HO IOMYIIEHbI 1-2 HegouerTa.

Bepho Bblunciiena marpuna 2A, HO pe3yJIbTaT MOIY4YeH C OLIMOKOM.

3aganue No22

PasbirpeiBatorcs ABa cepTudukata crouMoctbio no 1000 pyoneit kaxabiil 1 oAuH cepTUudUKaT
croumoctbio 5000 py6neit. CocTaBbTe 3aKOH paclpeieleHus BBIMTPHILIA I YeTI0BEKa, KyITUBIIETO
oxuH omtet u3 50.

Ouenka |[loka3zarenu oueHku

5 3anaHue BBIIOJHEHO B MIOJIHOM O0BEME.

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

3 3aKOH pacnpesiesIeHHs: COCTaBIIEH, HO JIONYILEHO He 0oJiee OIHOM OIMOKH.
3aganue Ne23

Pemnre 3amaun:

1.B ypae 8 cunux u 4 kpacHbIX mapoB. 13 ypHbI u3BnekaroT 5 mapos. KakoBa BeposiTHOCTh, 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.

3ananmne Ne24

Pemnre cucremy metonom I'aycca:

A,

(x+y—2z=3

2x+y=2

X—y+z=-5

Oruenka

Tlokazarenu olleHKH

ctp. 9 u3 20




5 3a/iaHue BBINOJIHEHO B MOJTHOM 00BEME, BEPHO BHIYHCIICHBI 3 TIEpEMEHHBIC.

4 Baj:[aHI/IC BBIIIOJTHEHO, HO )IOHYHICHa OHII/I6Ka, BBIYMCJICHBI BepHO IBEC HepeMeHHI)IC.

3 3aanue BBIMOJHEHO, HO IOMYIIEHBI He Ooiee BYX 2 OMMOOK, BRIYUCIIEHA BEPHO OJTHA
MepeMCHHAS.

3amanue Ne25

Pemmre 3amauy:

B simmke HaxoasATes aetanu, u3 KOTOphIX 12 M3roTOBJIEHBI HA TEPBOM cTaHke, 20 — Ha BTOpoM U 16 —
Ha TpeTbeM. BEpOATHOCTH TOr0, 4TO J€Talld, U3TOTOBJICHHBIE HA IEPBOM, BTOPOM U TPETHEM CTaHKaXx,
CTaHJapTHHIE, COOTBeTCTBeHHO paBHbI 0,9; 0,8 u 0,6. Haiinute BEpOATHOCTH TOTO, UTO B3sITast HAyTa
JIeTaJlb OKAXKETCS CTAHIAPTHOM.

Onenka |Iloka3arenu oueHkH

5 3amaya penieHa BEpHo.

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

3 Brruuciensl BeposSTHOCTH BIOOpa CTaHAAPTHOM €TaN, N3TOTOBJIEHHON, COOTBETCTBEHHO,

Ha IICPBOM CTAaHKEC, Ha BTOPOM CTAHKEC U HA TPCTHEM CTAHKC.

HeBepHo BBIUHUCJICHA BCPOATHOCTD TOI'O, YTO B3sATasd HAyraa ACTaJIb OKAXETCA CTaHﬂapTHOﬁ.

IlepeyeHb MpPaKTUYECKUX 3aJaHMIA:
3aganue Nel

Pemmure 3anauy: Ha xene300eTOHHOM 3aBO/ie U3rOTaBIMBAIOT 0J0KH, 80 % M3 KOTOPHIX - BBICILIETO
copta. KakoBa BEposITHOCTb TOT0, YTO U3 NSTH HAayraJl BbIOpaHHBIX OJOKOB BBICHIETO copTa OyayT Tpu?

Ouenka |Iloka3arenu oleHKH

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

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

3 [Ipu pemennn momymieHo 60see 0IHOM OMMOKK UK OoJee ABYX — TPEX HEJT0UYETOB, HO
oOyuJaromuiicst o0maiaeT 00s3aTeIbHBIMA YMEHUSAMH IO IPOBEPSEMOI TeMe.

3apanmne Ne2

JlaHbI KOMIUIEKCHBIE YHCIIA:

Z, =3+31 7,203

ctp. 10 u3 20




Z 1 Z- H —
- Z
IlepeBenure z; B HoKa3aTeabHyI0 (GOpPMY, BBIYHCIUTE 2
Onenka |[loxa3arenu oueHkH
5 Bepho 3anucano uncio Z; B nokas3areiabHoi (popme, Mpou3BeieHbl JeHCTBUS YMHOXKEHUS U
JEJICHUS.
4 BepHno 3anmcano yucio Z,; B mokaszaTtelbHOU (Hopme, MPOU3BEACHO BEPHO OJIHO U3 JEHCTBUIM
(YMHOXEHHE WU JIeTICHUE).
3 Bepho 3anucano unciao Z; B TPUroHOMETpUIEcKon opMme.
3aganue Ne3

Haiinute obiiee pemienne ypaBHEHUMN:

Y Jrdy —fydx =0

2) xdy + 2ydx =0

Ouenka |Iloka3arenu oueHKH

5 O06a ypaBHEHHUsI pELIEHbI BEPHO.

4 IIpaBunabHO BBIOpaH METO PELICHUs] YPaBHEHHUS], HO BEPHO PELIEHO OJJHO YpaBHEHUE, IIPU
pelIeHnr BTOPOTo IOMylLIeHsb! 1-2 HeouerTa.

3 IIpaBunabHO BBIOpAaH METO PELIEHUs] YPaBHEHHUS, HO PEIIEHUE HE TOTY4YEHO.

3aganune Ned

Haiinure obiiee pemieHne ypaBHEHUMN:

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

Onenka [IlokazaTenu oLeHKH

5 Pemenst 3 ypaBHeHuUs.
4 Pemiens! 2 ypaBHeHuUs.
3 Pemeno 1 ypaBHeHue.
3ananne NeS

ctp. 11 u3 20




Pemnre cucreMy nuHENHBIX ypaBHEHU MeTo10M Kpamepa:

2x—v+2z=3,
x+v+2z=—4
dx+y+4z=-3.

Onenka |Ilokaszarenu oneHKH

5 3agaHye BBIIOJIHEHO B HOJIHOM 00bEME

4 BepHo BBIYUCJICHBI TpI/I OHpe,I[eJ'H/ITCJ'IH "3 ‘IeTI)IpCX, Haﬁ)]eHI;I IBC HCpGMGHHBIX
3 BepHo BbIYHCIIEHBI 1BA ONIPEACTUTENS U3 YETHIPEX, HalIeHa OJJHA TIepeMEHHAas
3aganue Ne6

I'pad G 3anan ciuckoM pebep (KakIblil 3JIEMEHT CIIUCKA — 3TO TPOWKA YHMCEN: HOMEpa IByX CMEXHBIX
BEpILUH U BeC pedpa, UX COCTUHSIIOILETO).

Tpebyercs:

a) Hapucosats rpad G.

0) Haiftu crenennyto nmociaeaoBaTebHOCTh rpada G.

B) O003HaunTh pebpa U HAWTU MATPUILYy UHIIMIEHTHOCTH Tpada.

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

Onuenka |Iloxa3arenu oneHKH

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

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

3amanue Ne7

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

HaHBI KOMIIIICKCHBIC YHCJia:

[lepeBenute z; B moKa3aTeabHYIO (OPMY, BBIYHCIUTE <

ctp. 12 u3 20



OI_ICHKa Ilokazarenu oLiICHKH

5 Bepho 3anucano uncio Z; B moka3areiabHoi (opme, Mpon3BeieHbl JeHCTBUS YMHOXKEHUS U
JEJICHUS.
4 BepHno 3anmcano uucio Z,; B mokazaTtelbHOU (Hopme, MPOU3BEACHO BEPHO OJIHO U3 JEHCTBUIMA

(YMHOXEHHE WU JIeTICHUE).

3 Bepho 3anucano unciao Z; B TpUroHOMeTpuuecKoi opme.

3amanue Ne8

Boruncnute onpenenurens no npasmity Capproca U pa3iiokeHUEM MO CTPOKE UK CTOJIOIY.

1
3
0

-3
4
-2

2
-1
3

Onenka |Ilokasarenu oueHKH

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

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

3 Omnpenenutesns BEIYKCIECH BEPHO OJHUM H3 CITIOCOO0OB

3aganue Ne9

Haiigure yactaoe pemenue quddepeHIaTIbHbIX YPaBHEHUH, YAOBIETBOPSIONINX HAYAIBHOMY YCIIOBHIO
— VAN
Y(X0)=Yo

W

yeos“x+ y=1gx, w0)=-1.
¥ # ¥ '}
Xy - y=X"COsX, nfl)=n/2
e I

Xy 4 y==x"y", wl)=1.

Onenka |Ilokaszarenu ouneHKH

5 Haiineno yactHoe penienne 3 ypaBHEHHI.

4 Haiineno yactHoe penienue 2 ypaBHEHHH.

ctp. 13 u3 20



3 Haiineno yactHoe pemenue 1 ypaBHeHusI.

3amanue Nel(

Haiigure obiiee pereHre ypaBHEHHUIA:

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

Ouenka |Iloka3arenu oleHKH

5 Pemensl 3 ypaBHeHUs.
4 Pemens! 2 ypaBHeHHUS.
3 Pemeno 1 ypaBuenue.
3apanme Nell

Pemre cucremy nuHeitHbIX ypaBHEeHUN MeToioM Kpamepa:

Onenka |IlokasaTenu oeHKH

5 3amaHne BBIMIOJIHEHO B IIOJIHOM 00bEME

4 BepHo BBIYHCJICHBI TpI/I onpenenHTens{ n3 quLIpex, HaﬁﬂeHBI JBEC nepeMeHme
3 BepHO BBIYMCIIEHBI BA ONPEAEIUTEINS U3 YEThIPEX, HAlIEHA OJIHA IIEPEMEHHAs
3aganme Nel2

Pemnre 3amaun:

1. CkonbKMMH cIOCOOAMH MOKHO COCTAaBUTh TPEXIBETHBIN (har ¢ ropM30HTAIbHBIMU TIOJIOCaMH, €CITU
MMeEEeTCs MaTepral S5 pa3InyHbIX BETOB?

2. CKOJIBKMMH CII0COOaMHU MOYKHO BBIOpATh TPEX JIEJEeraToB Ha CTY/IEHYECKYI0 KOH(PEPEHIUIO U3 TPYIIbI
B 20 uenosek?

3. B marasuHe npojarotcs 0JIOKHOTHI 7 pa3HbIX BUAOB U py4YKHU 4 pa3HbIX BUA0B. CKOJBKUMH CIIOCOOaMU
MO>KHO CJIeJIaTh MMOKYIKY U3 IBYX Pa3HbIX OJIOKHOTOB U OJTHOM pyuku?

ctp. 14 u3 20



Ornenka

Ilokazarenu oLiICHKH

Pemens! BepHO Bce 3a71auu, B pacCykJI€HUAX U 000CHOBAHUU HET HETOYHOCTEH U OINOOK.

4 Pemiens! 3 3amaun, HO nomymieHa 1 Herpy6as omubka nim 2-3 Hegovera.
3 Pewrens! BepHO 1BE 3a1a4n.
3ananme Nel3

Pemre 3anauy: Ha xxene306eTOHHOM 3aBOJie M3roTaBIMBAIOT 0J10KH, 80 % 13 KOTOPHIX - BHICLIETO
copta. KakoBa BepOsSTHOCTb TOTO, YTO M3 MATH HAYTaJ BHIOPAHHBIX OJOKOB BBICHIET0 copTa OyayT TpHu?

Onenka [Iloka3aTenu oLeHKH

5 [IpaBusibHO BBIOpaAH CIIOCOO pENICHMS, pEIIEHUE COMPOBOXKIACTCS HEOOXOIUMBIMU
00BSICHEHUSIMH, BEPHO BBITIOJIHEHBI HY>KHbIE BBIYMCICHUS, TIOTY4YEH BEPHBIH OTBET,
MIOCJIEZIOBATEIBHO U aKKYPaTHO 3alIMCaHO PEIlIECHUE.

4 3anaua perieHa, HO 0OOCHOBAHUs 1I1Ar0OB PeIIeHHs] HEAOCTATOUHBI, JIOMYIIEHbI 0/1HA OIIMOKa
WJIH €CTh JIBa — TPH HEAO0YETA.

3 [Ipu pemenun nomymieHo 6ojee 0AHOM OMMOKH WK Oosiee ABYX — TPeX HEJ0OYETOB, HO
oOyuaromuiicst o0naaeT 00s3aTeIbHBIMU YMEHUSAMH IO IPOBEPSEMOI TEME.

3aganue Nel4

Haiinure obiee pemienne ypaBHEHUMN:

Y Jrdy —fydx =0

2) xdy + 2ydx =0

Onenka |Ilokaszatenu olieHKH
5 O6a ypaBHEHHUsI pELIEHbI BEPHO.
4 [IpaBuIIbHO BBIOpAaH METO PEIICHUST ypaBHEHUS, HO BEPHO PEIIICHO OJTHO YPaBHEHHE, ITPH

pelIeHnr BTOPOTo I0MylIeHs! 1-2 Heouera.

[IpaBunbHO BEIOpaH METO/ PEIlIEHUs] yPaBHEHUS, HO PELICHUE HE MOTyYeHO.

3aganue Nels

I'pad G 3amgan ciuckoM pedep (KaKIblid AJIEMEHT CIHCKa — 3TO TPOIKa YKce: HoMepa JIBYX CMEXHBIX
BEpILUH U BeC pedpa, X COETUHSIOLIETO).

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 Nel6

Haiinure gyactHoe perenue auddepeHmanbHbIX YPaBHEHUH, YIOBICTBOPSIONIUX HAYaJIbHOMY YCIOBHIO
— A
Y(X0)=Yo

%
yeos“x+ y=1gx, w0)=-1.
.

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

r " .
X+ y==-xTy, wl)=1.

Onenka |Iloka3zaTenu oneHKH

5 Haiineno yactHoe perieHue 3 ypaBHEHHM.
4 Haitneno yactHoe peinieHue 2 ypaBHEHUM.
3 Haiineno yactHoe pemienue 1 ypaBHeHHUs.
3aganue Nel7

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

Onenka |IlokasaTenu oneHKH

5 [IpaBuibHO BEIOpaH CIIOCOO pEIICHMs, PEIIEHHE COMTPOBOKAACTCS HEOOXOUMBIMU
00BSICHEHUSIMH, BEPHO BBITIOJTHEHBI HY)KHBIC BBIYMCIICHHS, TIOJTYYCH BEPHBIA OTBET,
MOCIIEZIOBATEIFHO U aKKYPATHO 3aMUCaHO PEIIeHUE.

4 3amaua pernieHa, Ho 000OCHOBAHUS IIATOB PEIICHUS HEAOCTATOYHBI, JOIYIIIEHBI OJHA OITHOKA
WJIU €CTh JIBa — TPU HEJ0YEeTa.
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3 [Ipu pemenun nomymieHo 6ojee 0HOM OMMOKK WK Oosiee ABYX — TPEX HEJOYETOB, HO
oOyuaromuiicst o0nanaeT 00s3aTeIbHBIMU YMEHUSAMH IO IPOBEPAEMOI TEME.

3amanue Nel8

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

Tpebyercs:

a) Hapucosarts rpad G.

6) HaiiTu crenennyro nociaenoBaTelbHOCTH rpada G.
B) Haiitu matpuiy cmesxxaoctu 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);
Bapwuanrt 6: (2,6,3).

Ouenka |Iloxa3arenu oneHKH

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

4 Brimonnensr 3 3amanus, HO TOMYIIEHBI HE O0JIee ABYX HEJ0UETOB.
3 Brimonnens! 2 3agaHust.

3amanue Nel9

I'pad G 3apan criuckoM pebep (Kakblil 3JIEMEHT CIIUCKA — 3TO TPOMKa YHCe: HOMepa JIByX CMEKHBIX
BEpILUH U BeC pedpa, UX COCTUHSIOILETO).

Tpebyercs:

a) Hapucosats rpad G.

0) Haiftu crenennyto mociaeaoBaTebHOCTD rpada G.

B) O003HaunTh pedpa U HAWTU MATPHILYy UHIIMICHTHOCTH Tpada.

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

Ouenka |Iloka3arenu oleHKH

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

4 Brinonuens! 3 3a1anus, HO JOMYIICHBI HE 0oJiee ABYX HEIOUETOB.
3 BrinosiHeHs! 2 3agaHus.
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3amanue Ne2(
Pemnre 3amaun:

1. Y3 3aroToBII€HHOM 1 IOCEBA MIIIEHUIIBI 3¢pHO MepBoro copta cocrapiset 40 %, BToporo copra — 50
%, Tpetrero copta — 10 %. BeposTHOCTB TOr0, 4TO B30MAET 3€pHO NEepBOro copra pasHa 0,8; BToporo —
0,5; Tpetsero — 0,3. Hayran B3aroe 3epHo B3onuio. Haligure BEpOATHOCTH TOTO, 4YTO OHO IIEPBOTO COPTA.

2. Ha KOHBeﬁep IMOCTyIaroT ACTAIX C IBYX aBTOMATOB, IPUYCM ITPONU3BOJUTCIIBHOCTD IIEPBOI0 aBTOMATa
BTpO€ 00JIbIIIe IPOU3BOIUTENHLHOCTH BTOporo. Cpenu NpoIyKIMK NepBoro apromara B cpeaneM 90 %
nepBoro copra, BToporo apromata — 70 %. Hailigute BeposiTHOCTh TOTO, UTO HayJauy B3ATas C
KOHTEIHEpa AeTajlb OKa3alach EPBOrO COpTa.

Onenka |[loka3arenu oueHkH

5 BepHo pemiens! 2 3agaun.

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

3ananme Ne2l

Pemure 3amaun:

1. CKOJIBKHMU CIOCO0aMH MOYKHO COCTaBHTh Tp@XIIBeTHBIfI (I)J'Ial“ C TOPHU30OHTAJIBHBIMU IIOJIOCAaMU, €CJIN
HUMECTCA MaTCpual 5 Ppa3JINYHBIX I_[BCTOB?

2. CKOIIBKHMH CIIOCOOAMU MOYKHO BBHIOPATh TPEX JIENEeraToOB Ha CTYIEHYECKYI0 KOH(PEPEHIUIO U3 TPYTIIbI
B 20 yenoBek?

3. B Mara3uHe npoparoTcst OJI0KHOTHI 7 pa3HbIX BUJOB U pYUYKHU 4 pa3HbIX BUA0B. CKOJBKUMHU CIIOCOOaAMH
MOJKHO C/I€JIaTh NOKYIKY U3 BYX pa3HbIX OJOKHOTOB M OJTHOW PyUKH?

Onenka |Iloka3arenu oueHkH

5 Pemens! BepHO Bce 3a71auu, B pacCyXJI€HUAX U 000CHOBAHUU HET HETOYHOCTEH U OINOOK.
4 Pemtens! 3 3amaun, HO nomymieHa 1 Herpy6as omubka wim 2-3 Hegovera.

3 Pewrens! BepHO 1BE 3a1a4n.

3ananme Ne22

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

OI_ICHKa ITokazarenu oLiIeHKH
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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.

3apnanme Ne23

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

1
3
0

~3 2
4 -1
~2 3

Omnenka |IloxaszaTenu oneHKH

5 3ajaHure BBINOJHEHO B IOJIHOM 00BEME.

4 Onpenenurtens BEIYUCICH BEPHO OJTHUM U3 CIIOCOOOB, MPU BBIYUCIICHUH BTOPBIM METOJIOM
JonyieHa | HeTOYHOCTb.

3 Onpenenurtens BBIYUCICH BEPHO OJHUM M3 CIIOCOOOB

3aganue Ne24

Pemmure 3amaun:

1. Y3 3aroToBiIeHHO AJIs1 TOCEBa MIIEHULIBI 3€pHO MepBoro copra coctasiseT 40 %, Broporo copra — 50
%, Tpetrero copta — 10 %. BeposTHOCTH TOr0, 4TO B3OMAET 3€pHO NEepBOro copra pasHa 0,8; BToporo —
0,5; Tpetbero — 0,3. Hayran B3sitoe 3epHo B3ouuio. Haiiute BEpOATHOCTH TOTO, YTO OHO MEPBOTO COPTA.

2. Ha koHBeiiep MOCTYNaroT AETaIH C ABYX aBTOMATOB, IPUYEM MTPOU3BOIUTEILHOCTh IIEPBOTO aBTOMATa
BTpOE OO0JIbIIIE TPOU3BOIUTEILHOCTH BTOpOro. Cpeny mpoayKIuu repBoro aBromata B cpeaaeM 90 %
nepBoro copra, BToporo aBromata — 70 %. Haiimute BeposSTHOCTH TOTO, UTO HayJauy B3sTas C
KOHTEWHEpa JAeTalb OKa3aJlach MEPBOTO COPTA.

Onenka |Iloka3arenu oueHkH

5 Bepno pemiens 2 3agaum.

4 Pemrens! 2 3agauun, HO nonyiieHs! 1-2 HegoueTa.
3 Bepno pemiena 1 3anayva.

ctp. 19 u3 20




3amanue Ne25

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

Onenka |Ilokasarenu oueHKH

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

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

3 Omnpenenutesns BEIYUCICH BEPHO OJHUM H3 CIIOCOO0OB
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