NMPUNOXEHUE A
®OH/, OLEHOYHbIX MATEPUANIOB A1 NPOMEXYTOYHOM ATTECTALUMU
no ANCUMNNNMNHE «MaTtemaTtuka»

1. lMepeyeHb oyeHOYHbIX cpedcme 049 KomnemeHyuli, popmupyemoix 8 pe3ysbmame 0ceoeHus
oucyunnuH.!

. Cnoco0
Kon koHTpO1HpYyeMOii KOMIIETEH T O1eHOYHOE CPEICTBO
OIlCHUBAHHSA

OIIK-1: CrnocobeH MpUMEeHSITh

Komrutext
€CTECTBEHHOHAYYHbIC U OOIICMHKEHEPHBIE

KOHTPOJIUPYFOITUX
3HAHUSI, METOIbI MATEMATUYECKOTO aHAIN3a U DK3aMeH
. MaTepHUaoB s
MOJIeTTUPOBaHUS B PO eCCHOHATBHON
JK3aMeHa

JIEATEIbHOCTH

2. OnucaHue nokazameneli u Kpumepuee oyeHueaHusa KomnemeHuuﬁ, onucaHue wkan
oyeHueaHuAa

OueHunBaemble KOMMETEHUMM MNpeacTaBneHbl B pasgene «llepeyeHb NAAHUMPYEMBbIX
pe3ynbTaToB 06y4YeHUA NO AUCLUNANHE, COOTHECEHHbIX C UHAMKATOPAMM AOCTUNKEHUA KOMNETEHL MM
» paboyei nporpammbl AUCUMNANHBI « MaTeMaTUKa».

Mpu oueHuBaHMN CcHOPMUPOBAHHOCTM KOMMETEHUMI NO AucumnavHe «MaTemaTmka»
ncnonbsyetca 100-6annbHas WKana.

Kpurepnii Ouenka no 100- Ouenka no
0AJIJILHOM IIKAJIe | TPAAUIMOHHON HIKAJIe
CryzneHT ocBOMI U3y4YaeMblii MaTepua 75-100 Omauuno

(OCHOBHOI U AOTIOJHUTENBHBIN ), CHCTEMHO
Y TPaMOTHO M3JIaraeT €ro, OCyIleCTBISET
MOJTHOE Y TIPABUIILHOE BBITTOJIHEHUE
3a/IaHUI B COOTBETCTBUH C UHIUKATOPaAMU
JOCTUKEHHSI KOMITIETEHIUH, CIOCOOEH
OTBETHUTH Ha JIOTIOJHUTEJIbHBIC BOITPOCHI.

CryneHT ocBOMI M3y4YaeMblii MaTepHal, 50-74 Xopowo
OCYIIECTBJISIET BBINOJIHEHNE 3aJaHU B
COOTBETCTBUM C UHJIUKATOPaMHU
JOCTUKEHHSI KOMITETEHIIHI ¢
HENPUHIMIHAIBHBIMU OLIHOKaMHU.

CTyeHT AEMOHCTPUPYET OCBOEHUE TOJIBKO 25-49 Yooenemeopumenvrno
OCHOBHOI'O MaTepuaia, MpH BHIIOJIHEHUU
3aJJaHUi B COOTBETCTBUH C MHIUKATOPAMU
JOCTHKEHUSI KOMIIETEHIUI T0MyCcKaeT
OTIeNbLHBIE OIMIMOKH, HE CIIOCOOEH
CHCTEMaTH3HpPOBATh MaTepHal U JeNaTh
BBIBOJIBI.

CTyzneHT He OCBOWJI OCHOBHOE COZECpKaHHUE <25 HeyoosnemsopumenvHo
M3y4aeMoro Marepuaa, 3a1aHus B
COOTBETCTBUM C UHIUKATOPaAMU
JOCTHIXXCHUA KOMHCTCHHI/If/'I HE BBIIIOJIHCHBI
WJIN BBIIIOJHEHBI HEBEPHO.




3. Tunossie KOHMpOosbHbIE 3a0aHuUsA unu uHole mamepuarndl, Heobxodumevie 0na OUEeHKU ypOoBHA
docmuxceHun Komnemquuii 8 coomeemcmeuu ¢ um)unamopamu

1.Kelic - 3a0aya Nel

KomneTteHuusa NHAMKaTOp AOCTUXKEHUA KOMMNETEHLUU

OMNK-1 CnocobeH NpUMeHATb ecTecTBeHHOHayuyHble U | OMK-1.1 [MpumeHseT meToAbl MaTeMaTUUYecKoro
0bLLEeNHIKEHEPHbIE 3HAHMA, METOAbl MaTeMATUYECKOro | aHaiM3a Npu peLeHnn 3aaay

aHanM3a Wu MoAeNnpoBaHuA B NpodeccnoHaNbHON
[eATeNbHOCTU

Komnerenmua OIIK-1 Crnocoben npuMeHsATh eCTECTBEHHOHAYUHBIE U O0LEHHIKEHEPHbIE 3HAHHUS,
MCTOIBI MATEMATHYCCKOTO aHalll3a U MOJC/IHPOBAHHA B l'IpO(beCCI/IOHEU'IbHOﬁ JCATCIIBHOCTH
Unaukaropsl

OIIK-1.1 TIpumeHseT METOABI MATEMATHYECKOTO aHAIM3a TP PEIIeHAH 3a1a4

1. Peumtsh 3a1auy, NIpUMEHSA COOTBETCTBYIOIINH MaTeMaTHUCCKHI armapat MeToI0B U
AIIFOPHTMOB JTMHEHHOH a/reOpshr:
[Ipenmpusatue npou3BoauT aetanu Tpéx Bumos - A, B, C H ucnone3yeT A7 3TOT0 ChIphE TPEX
TunoB - E, F, S. HopMbl 3aTpaThl ChIPEsl HA OJIHY JeTallb M 00BEM pacxo/ia ChIpbs 3a OJIMH JAECHb
3adaHbl B TaOnHI1IE

Hopwma pacxona Bunpl cepbs

Ka)K10I0 U3 HUX Ha

MPOU3BOCTBO E F S
CIAUHHLIBI, yCJl.e,-‘_l

A 6 4 3

B 4 3 1

A 5 2 3
Pacxonel cripbs Ha 2500 1700 1200
OJIUH JICHb, YCII. €1,

[TpumMeHsIs METOABI MOJICTMPOBAHUS H ONTHMH3ALHH, COCTABHTL MATEMATHUYECKYH MO/ s
HAXO0XkKJASHHS €KESIHEBHOIO BRINYCKA KOMMYECTBA KaXK/I0T0 BHAA JETaNei.

Haiitu exxenHeBHbli 00bEM BbilTycka jetaneii A, B, .

CTOMMOCTB €IMHHIIBI CHIPbS KaKI0T0 THITA 3aJaHa MaTpuIei - crpokoit 1= (25 15 10).

Haiitu cTOUMOCTB CHIPBS HA POU3BOJCTBO Beex jgeranei Buaa A (B pybisix).

2.Kelic - 3a0aya Neo2

KomneTteHuua MHAUKaTOP AOCTUIKEHUA KOMMNETeHLUU

OMNK-1 CnocobeH NpuMeHATb ecTecTBeHHOHay4yHble U | OMK-1.1 [MpumeHseT meToabl MaTeMaTU4YeCKOro
0obLLEenHKeHepHble 3HaHMA, MeToAbl MaTeMaTUYeCKoro | aHanM3a nNpu peLeHun 3aaay

aHanM3a W MoJennpoBaHuA B NPodeccMOoHaNbHOM
[eATeNbHOCTH




Komnerenmua OIIK-1 CrnocobeH npuMeHSTH €CTECTBEHHOHAYUHBIE U O0LEHHKEHEPHBIE 3HAHMUS,
MCTOIBI MATEMATHYCCKOTO aHalIl3a U MOJC/IHPOBAHHA B l'IpO(beCCI/IOHEU'IbHOﬁ JACATCIIBHOCTH
Uuankaropsl

OIIK-1.1 TIpumeHsAeT METOABI MATEMATHYECKOTO aHAIM3a MIPH PEIICHAH 3a1a4

1. BBIYMCINTE ONpEACIUTENH IPUBEACHAEM HX METOI0M ['aycca K TpeyroabHoMy BHIY

6.1 2 3 4

all 2 3 192 0 4

1 4 4

3 12 15 -1.0 3 4
-1 -2 3 0

2. HWcnonb3ys MeTOAbl BLIYMUCICHUS OlpeldesuTeNIeid, peluTh CHCTeMY JIMHEHHBIX
ypaBHEHHM# o npasuiy Kpamepa

3xl+x2+ZX3:1

2x1 +2x2 _3x3 =9,
X1 — Xy +x3 =2

3.Kelic - 300aya Ne3

KomneTteHuusa NHAMKaTOp AOCTUXKEHUA KOMMETEHLUU

OMNK-1 CnocobeH NpuMeHATb ecTecTBeHHOHay4yHble U | OMK-1.1 [pumeHseT meToAbl MaTeMaTU4YeCKoro
0obLEeNHKeHePHbIe 3HAHWUA, MeTOoAbl MaTeEMATUYECKOrO | aHann3a Npu pelleHnm 3azau

aHanM3a W MOAEeNUPoBaHUA B NpodeccMoHaNbHOM
LeATeNbHOCTH




Komnerenmua OIIK-1 CriocobeH npuMeHSTH €CTECTBEHHOHAYUHBIE U O0LEHHKEHEPHBIE 3HAHMUS,
MCTOIBI MATEMATHYCCKOTO aHalll3a U MOJC/IHPOBAaHHA B l'IpO(beCCI/IOHEU'IbHOﬁ JACATCIIBHOCTH
Uuankaropsl

OIIK-1.1 TIpumeHseT METOABI MATEMATHYECKOTO aHAIM3a MIPH PEIICHAH 3a1a4

1. TlpumMeHss METO/IbI THHEHHON anTeOpbl H CBOMCTBA MaTPHII, BHIMOJIHHTE YMHOKEHHE MaTPHIL:

al 3 0
7 -1 6 -4 -8 08 1 5 1 4 =2
2> a4 ll1 3 2 3 0 -2({(5 -1 3
1 7 1 4 2 -3 1

2. Ilpumensst MeToBI IMHEHHOI anTeOpsl, pelIuTs MATPHYHOE YPABHEHHUE!
3. Haiitu panr matpunsl metonom ['aycca, MCTIONB3yst METOBI THHEITHOI anreOpbl H YIeMeHTapHbIe

npeodpa3oBaHus MATPHLL

1 2 -1 3 2
2 -1 3 01
3 1 2 3 3
1 2 3 11

4, Pemwutb MeTOAOM ["aycca CUCTEMBI YPaBHCHHH:

0.(3x; —2x, —5Xx3 + x4, =3,
2X; —3x,+ x3+5x, =-3,
X, +2x, —4x, =-3,
X; — Xy, —4x3 +9x, =22

a.(2x; +3x, + X3 +2x, — X5 =6,
93Xx; + X, —8x3 +3x, +2x5 =15,
.hxl +2X2+ 2X3 + X4 +GXS = 2
6.(2x;+3x, +5x3+6x, =0,
3x;+4x, +6x3+7x,=0,
L3X1+X2+X3+X4=0

A

4.Kelic - 300a4a No4

KomneTteHuua MHAUKaTOP AOCTUIKEHUA KOMNETEHLUU

OMNK-1 CnocobeH NpUMeHATb ecTecTBeHHOHay4yHble U | OMK-1.1 [MpumeHseT meToAbl MaTeMaTU4YeCcKoro
O6LLEeNHKeHEePHbIe 3HaHUA, MeTOoAbl MaTeMaTUYECKOro | aHanM3a Npu peLeHun 3aaay

aHa/M3a WM MoAennpoBaHuA B NPodeccMOoHaNbHOM
[eATeNbHOCTU




Komnerenmus OI1K-1 Crocoben npumeHsTh €CTECTBEHHOHAYUHBIE U OOLLIEHHKEHEPHBIE 3HAHMS,
MCTObI MATEMATHYCCKOT'0 aHa/Iu3a H MOICIHPOBAHHA B l'lpO(beCCHOHaJ'IbHOﬁ JACATCIBHOCTH
Uuaukaropsl

OIIK-1.1 TIpuMenseT METOABI MATEMATHUIECKOTO AHAJIM3a TIPH PEIIeHHH 3a1a9

1. Vcnons3ys hopMyiIsl BeKTOpHO# anreGphl, HaiiTi amuny Bektopa AB, ecmi A(-1; 3;-8.), B(3; 1; -5) u
€ro HalpaBJIAIOIINE KOCHHYCHI.

2. Mcrnons3ysi ONpeIeleHHe CKaJsSpHOTO IIPOM3BEJICHHS BEKTOPOB, Haiith a-AB , ecmn |a] =
3, A(=1,3,4), B(0,1,2), a yron Mex1y BekTopamu pasen 60°.

3. Hcmonb3ys TpW3HAK KOJJIMHEAPHOCTH, HAHTH TpPH KaKMX 3HAYCHHAX X, ¥ BEKTOpHl G =
(x,—3,9), b = (2,y, —3) kommHcapHbI?

4. Beranciuts paGoty cubl F =2a — b ua nyTH S=-3a—b,com \a\ =1,

b ‘ =2 ¥ yroj MeKIy

BekTOpamu @ u b pasen 7/6.

5.Kelic - 3a0aya No5

KomneTteHuua NHAMKaTOP AOCTUXKEHUA KOMMETEHLUU

OMNK-1 CnocobeH NpumeHATb ecTecTBeHHOHay4yHble M | OMK-1.1 TMNpumeHAeT MmeToAbl MaTeMaTU4eCKoro
06LLEMHKEHEePHble 3HAHWA, MEeTOAbl MaTEMATUYECKOrO | aHain3a Npu peLleHnn 3aa4

aHanM3a WM MoJennpoBaHuA B NpodeccMoHanbHOM
AeATeNnbHoCTH




Komnerenmus OI1K-1 Crocoben npumeHsTh €CTECTBEHHOHAYUHBIE U OOLLIEHHKEHEPHBIE 3HAHMS,
MCTObI MATEMATHYCCKOT'0 aHa/Iu3a H MOICIHPOBAHHA B l'lpO(beCCHOHaJ'IbHOﬁ JACATCIBHOCTH
Uuaukaropsl

OIIK-1.1 TIpuMenseT METOABI MATEMATHUIECKOTO AHAJIM3a TIPH PEIIeHHH 3a1a9

T

Hauo: a=p+2q,6 =3p—q, /5‘ = ],‘t_ﬂ =2,/5,G)= e o= é [TprMeHsist OCHOBHBIE

TOHSITUS, OIpesieieHus U (POPMYIIBI BEKTOPHOM anredphl P pellieHUH MPAKTHYECKUX 3a/1a4
Ha [MNIOCKOCTH, HCIIOIb3yi FGOMGT]Z}I/I‘ICCKI/Iﬁ CMBICJI, HAWTH:

a) CKaJsIpHOE NPOM3BEIEHHE BEKTOPOB d H 6 ;

©) MOJIyJTb BEKTOPHOTO MTPOU3BEICHHUA d X 6

B) paboTy, COBEpIIAEMYIO CHIIOH @ Ha IyTH (6 ;

I') IMPOEKIIHIO BEKTOPA a na BEKTOp 6 ;

1) TUIOIIA/b TPEYTOJBHUKA, TOCTPOCHHOTO Ha BEKTOpax d@ M 6 , €CJIM Hayalo BEKTOpa 8
NMOMECHICHO B KOHCIL BCKTOpa a.

JlaHbI KOOPAMHATHI BEPIIMH MTHPaMUAbl A, (1,3,6), A, (2,2,1), A, (— LO,l), A, (— 4,6,—3).

[IpuMmeHsIst OCHOBHBIE TIOHATHS, OMpEIeNeHUsl U (OPMYJIbl BEKTOPHON anreOpsl npu
PELICHKWH TIPAKTHYECKUX 3a/1a4 B TPEXMEPHOM IPOCTPAHCTBE, UCIOJIb3YS eOMETPHYCCKUIA
CMBICJI, HAWTH:

a) cos Z(A] A2, Al A3) ;

©0) ruronaap rpaHu A4 A3;

B) np7 . A143;

r) A1 Ay - A2 43 ;

1) 00BEM MUPAMHIBIL.

6.Kelic - 3a0a4ya Ne6

KomneTteHuua NHAMKaTOP AOCTUXKEHUA KOMMNETEHLUU

OMNK-1 CnocobeH NpuMeHATb ecTecTBeHHOHayuyHble U | OMK-1.1 [MpumeHseT meToAbl MaTeMaTUUYecKoro
ObLLEeNHKEHEPHbIE 3HAaHMA, MeTOoAbl MaTeMATUYECKOro | aHaiM3a Npu peLeHnn 3aaay

daHa/M3a “n MoaennpoBaHunAa B I'lpOdJECCVIOHaI'IbHOﬁ
AeATEeNNIbHOCTU




Komnerenuusi OITK-1 CrniocoGeH NnpUMeHSITb €CTECTBEHHOHAYUHBIE U O0IIEHHKEHEPHBIE 3HAHUS,
METO/IbI MATEMaTHUYECKOT0 aHa/IN3a ¥ MOJICTUPOBaHUA B PO ECCHOHANBHOM NeATEILHOCTH
UuankaTopnl

OIIK-1.1 TTpumeHseT METOIBI MATEMATHYECKOTO aHATH3a TIPH PeIIeHHH 3a/1a4

1 Hcnonwsys GpyHnaMeHTa IbHbIC 3aKOHBI (DU3UKH NIPH PELICHUN 3a/1a4, IIPUMEHsIst OpMYJIbI U
METO/Ibl BEKTOPHOH ayireOpbl IIPU PELICHUH ITPAKTUYECKUX 3a/1a4, HAauTH:
a) paboTy 3amaHHOM cHIbl F 10 mepeMeleHuio Tela U3 TOYkd A B Touky B;
0) MO/LyJTb MOMEHTA CHJIBI F, MPUIOKEHHON B TOUKe A, OTHOCHUTENLHO ToukK B.

ecn F{-1,2,3}, 4(2,-1,3), B(0,-3,2).

2. Berancmts paboty cumbl F =2a —b Hanytn S =-3a —b , ecin ‘a_‘ =1, };‘ =2 uyron

ME3Ky BEKTOpaMu @ U b pasen 7/6.

3. 3anucarh B ICKAPTOBOM CHCTEME YPAaBHEHMS JIMHUH, OrPaHHYMBAIOIIMX OCEBOE CCUCHHUE
KOJIbLIA TTOJIIIUITHUKA, H300Pa)KEHHOTO HA PUCYHKE.

Puc. 2.1. Kosbuo nogwknuska

7.Kelic - 3a0aya Ne7

KomneTteHuua MHAUKaTOP AOCTUIKEHUA KOMNETeHL MU

OMNK-1 CnocobeH NpUMeHATb ecTecTBeHHOHay4yHble U | OMK-1.1 [MpumeHseT meToabl MaTeMaTU4YeCcKoro
06LLEeNHKeHepHble 3HaHUA, MeToAbl MaTeMaTUYeCKOro | aHanM3a Npu peLleHun 3aaay

aHanM3a W MoAennpoBaHuA B NPodeccMOoHaNbHOM
[eATeNbHOCTU




Komnerenmua OIIK-1 CrnocobeH npuMeHSTH €CTECTBEHHOHAYUHBIE U O0LEHHKEHEPHBIE 3HAHMUS,
MCTOIBI MATEMATHYCCKOTO aHalIl3a U MOJC/IHPOBAHHA B l'IpO(beCCHOHaJ'IbHOﬁ JACATCIIBHOCTH
Uuankaropsl

OIIK-1.1 TIpumeHsAeT METOABI MATEMATHYECKOTO aHAIM3a MIPH PEIICHAH 3a1a4

1.

2.

[Mpumensist GopMyJibl AHATUTHYECKOH reOMETPUH Ha IIOCKOCTH, HAITUCATh YPAaBHEHHE
KacaTenbHOI U HOpMalH K KpUBoi y = x? — 4 B Touke M (1, —3).

[Tpumensisi TokaecTBeHHblE NpeoOpa3oBaHUsA M 3HAHUS 10 AHAIMTUYECKOH T'€OMETPHH,
npuBecT o0lIee ypaBHEHME KpHMBOH BTOporo mopsaka 2x2 —4x+y?2—2=0 x
KaHOHHUecKoMY BHuay. Crenars 4epTex.

JlaHbl BEPUIMHBI TPEYTrOJbHUKA: A(2; 1), B(-1;3), C(4;5); A =2, HAWTH, OpUMeHss GOpMYJIbl
AHAJIMTHYECKOH MeOMETPUH Ha TIOCKOCTH:

1) ypaBHeHuHe cTopoHbl AB;

2) yron A B rpagycax ¢ TOYHOCTBIO 110 Ipajayca;

3) ypaBHeHHE BBICOTHI, npoBeieHHON u3 Touku B(hg);

4) muny BeIcOTHI hg;

5) ypaBHeHHe MelHaHbl, poBeaeHHol u3 Touku C(myg);

6) Touky nepeceueHust BLICOTHI hg 1 MeinaHbl mg;

7) HaiiTu koopauMHATHI Toukd M, koTopas nenut oTpe3ok BC B oTHOIIeHUH 1 |

8) uepes Touky C npoBecTH NpsAMYyI0, napaieibHyio Beicote hg.

8.Kelic - 3a0aya Ne8

KomneTteHuua NHAMKaTOp AOCTUXKEHUA KOMMNETEHLUU

OMK-1 CnocobeH NpuMMeHATb ecTecTBeHHOHay4yHble M | OMK-1.1 MNpumeHseT MeToabl MaTeMaTU4yecKoro
0bLEeVHKeHepHble 3HAHWA, MeTOAbl MaTEMATUYECKOro | aHaau3a Npu peLleHnn 3aa4

aHanM3a W“ MoJennpoBaHUA B NPodeccMoHaNbHOM
AeATeNnbHOCTH




Komnerennun OITK-1 CriocobeH npuMeHSTh €CTECTBEHHOHAYUHBIC H OOIICHHKCHEPHbBIC 3HAHUS,
METO/Ibl MATEMATHYECKOI'0 aHAJIM3a U MOLEIMPOBAHHA B IPO(ECCHOHAIbHOM NEATEIbLHOCTH
Huaukaropsol

OIIK-1.1 TIpumeHseT METOIbI MATEMATHISCKOTO aHAIH3A TIPH PEIICHHH 334t

1. Jlaubl KoopauHaTHl BepiiuH nupamuasl ABCD: A(-3; 4;-7), B(1;5;-4), C(-5;-2;-14),
D( -12; 7; -1 ). TlpumeHsis TOXIeCTBeHHbIE NpeoOpazoBaHUs, 3HAHUA U (OPMYJBI TI0
AHAIMTUYECKON T'€OMETPUU B IIPOCTPAHCTBE, HANTH :

1) ypaBuenus pedpa AD;

2) ypasuenue rpauu ABC;

3) npoekuuio Bepiuruel D Ha rpans ABC;

4) IMHY BBICOTHI, OIYIIEHHOI U3 BepimuHbl D Ha rpans ABC;

5) yron mexny pedpom AD u rpansio ABC ¢ TounocTsio J10 1°;

6) octpsiii yron mexy rpausmu ABC u BCD ¢ Tounoctsio 10 1°;

7) ypaBHeHUS MPSAMOit, napajuiensHoii pedpy DB u npoxosineii uepes Bepiivny A,

8) ypaBHEHHE IJIOCKOCTH, napasuieiibHoi pedpam AD n AC v npoxonsiuiei yepes BEpIIUHY
B;

9) ypaBHEHHE ILIIOCKOCTH, MEePIeHIUKYIApHOH pedpy AD 1 npoxosiieii yepes Bepmuny D;

10) ypaBHenus npsmoii, napannensHoit rpausam ADC u BCA, npoxopsuieil yepes BEPLIUHY
B.

9.Kelic - 3a0a4a Ne9

KomneTteHuusa NHAMKaTOp AOCTUXKEHUA KOMMETEeHLUU

OMNK-1 CnocobeH NpuMeHATb ecTecTBeHHOHay4yHble U | OMK-1.1 [pumeHseT meToAabl MaTeMaTU4YeCKOro
0obLEeNHKeHePHbIe 3HAHWUA, METOAbl MaTeEMATUYECKOrO | aHann3a Npu pelleHnm 3azau

aHanM3a Wu MoOAEeNnpoBaHuA B nNpodeccMoHaNbHON
LeATeNbHOCTH




Komvmnerennusa OITK-1 CriocobeH NpUMEHSTh €CTECTREHHOHAYYHBIE H OOIIEHHKEHEPHbIE 3HAHUS,
METObI MATEMATHYECKOIO aHAJIH3d H MOIEIMPOBAHNA B IIPO(ECCHOHANBHOH JEATEbHOCTH
Uuaukaropsl

OIIK-1.1 TTpumeHgeT MEeTOIbl MAaTCMaTHYCCKOTO aHATA3a TIPH PEIICHAN 3a1a4

1. TIlpumensisi TOXICCTBEHHBIC NPeoOPAa30BAHMS M 3HAHUS MO AHATMTHYCCKOH T'€OMETPHH,
npuBecTH O0llee ypaBHEHHE KpPHUBOH BTOporo mnopsaaka 2x%2 —4x+y?—2=0 x
KaHOHHUYCCKOMY BHAY. CIOemaTh YCpTEK.

2. CocTaBHTb KaHOHHMYECKHC YPABHECHHMA: a) UIHICA; O)runepOonsl; B) napabosel. [ne A,
B - Touxwu, nexamme Ha KpuBoit, F - ¢okyc, a - Gosbnias (eifcTBUTENbHAS) TOJIYOCh, b -
Masiias (MHHAMas) TOIYyoCh, & - SKCHEHTPHCHTET, y = % KX - ypaBHEHHS acHMITOT
THnepooIEI, D - jgwmpekTpuca  KpHBOM, 2c  -(okycHOE  paccTosHHE.
a) b=15, F(—10;0); b)a=13, £=14/13; c)D:xx=-—4.

3. BanMcarh ypaBHEHHE OKPY/KHOCTH, ITPOXOASAIICH Yepe3 BepIIMHbI MHIEPOOIIbI 12x°- 13y2 =
156 n umeromeii nenTp B Touke A(0; -2).

4. YpaBHeHUe JIMHHH BTOPOIO MOPSJKA HPHBECTH K KAHOHWYECKOMY Buiy. Onpenenurts THI
KpUBOIi, cienaTh YePTEIK:

a)9x* +4y* —72x—8y+112=0
b) x* —6x+4y+9=0.

5. CocTaBuTh YpaBHEHHE JIMHUM, KaX/asd TOUYKa KOTOPOi HAaXOAUTCA BABOE OJMKE K TOYKE
A, dem k Touke B: A(1;0), B(-2;0).

10.Kelic - 3a00au4a Ne10

KomneTteHuua MHAWKaTOP AOCTUIKEHUA KOMMNETeHLUU

OMNK-1 CnocobeH NpuMeHATb ecTecTBeHHOHay4yHble M | OMK-1.1 [MpumeHseT meToabl MaTeMaTU4YeCcKoro
06LLEeNHKeHepHble 3HaHMA, MeToAbl MaTeMaTUYeCKoro | aHanM3a nNpu peLleHun 3aaay

aHanM3a WM MoAennpoBaHuA B NPodeccMOoHaNbHOM
[eATeNbHOCTU
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Komnerenmua OIIK-1 Crnocoben npuMeHSTH €CTECTBEHHOHAYUHBIE U O0LEHHKEHEPHBIE 3HAHMUS,
MCTOIBI MATEMATHYCCKOTO aHalll3a U MOJC/IHPOBAaHHA B HpO(beCCHOHaJ'IBHOﬁ JACATCIIBHOCTH
Uuankaropsl

OIIK-1.1 TIpumeHsAeT METOABI MATEMATHYECKOTO aHAIM3a MIPH PEIICHAH 3a1a4

HpHMeHeHHe OCHOBHBIX HOHHTHf‘i, OHpeHeHeHHﬁ H METOA0B MaTEeMAaTHYECKOI'O aHaJIn34,

MOJCTHPOBAHUS, ONTUMH3ALIUY [T PELICHNUS 3a/[a4, BOSHUKAIOMIUX B X0/Ie MPodhecCHOHATbHON
JESITEIbHOCTH, MPUBOISAIINX K BEIYMCICHUIO IIPEJIEIIOB H UCCIEI0BAHNIO QYHKIHIA HA
HEINPEPLIBHOCTD.

1. BeIYHCINTE Ipeacibl HUHCIIOBBIX MOCIEIOBATEIbLHOCTEMH

mjm(2n+1)3+(?m+2)3 3 Tim an® —4n®

s 2n+3) - (n-7)° > 3/n® +n®+1-5n

2) ]jm\/n3+8(\/n3+2—\/n3—1) 4) Jijm n(in(n +3)~1nn)

n—r n—oo

2. Beruncnute npesen QyHKIu

-2 -7
Dlim——— 2) I]m
x—)l(}( - X— 2) X—0 2X +9
3) lim x3-8 4) lim 4x2+19x-5
=2 x2 4 x—6 x—>—=2x +11x+5
5) lim 4x*+5x-7 6) lim 2x*+5x+7
x—MZx -x+10 x—)—@Bx —2x%+x’
7) lim 7x° +6x* - x3 8) 0x> —6x° +7x+5
x>0 2x24+6x+1 “»}8 4x+3x* —2x% + x*

3. JlokasaTs uto yukius y =3x” —2 HenpepsIBHAS B TOUKE X, =3

4. HaiiT TOYKHM pa3pbiBa, yKa3aTh XapaKkTep pa3pbiBa U MOCTPOUTH CXEMATHYECKH TPapUK
(GyHKIUH

5. Pemmts 3a7auy Ha COCTaBJIIEHUE aHATTMTHYECKOH (DYHKIIHH.

bpeno mnoit 20 M uMeeT GopMy yCeIEHHOTO KOHYCa, THAMETPbl OCHOBAaHHH KOTOPOTO
paBHbI cOOTBETCTBEHHO 2 M W 1 M. TpeOyercs BbipyOuTH M3 OpeBHaA OalKy ¢ KBajpaTHbIM
MOMNEPEYHbIM CEYEHUEM, OCh KOTOpPOM coBmajia Obl ¢ 0cbi0 OpeBHA. Bripa3zuth 00bEM Oaliku

KaK (yHKIIIO BBICOTHI OaKH.

6. TIlo acku3zy rpaduka onucate noBeAcHNE (YHKIIMU HA A3bIKE MPECIOB B TOYKAX x=2 U

x =6 W TIPU CTPEMJICHUH apryMCHTa (DYHKIHH K +oo .

11



7. [Toctpouts rpaduk pyHKIHH y = f(x), €CIH U3BECTHO, 4TO

lim f(x)=+w0,
X—p—u

Jip, 105,

lim f(x)=2, lim f(x)=-0,
x——3-0 x——34+0
lim f(x)=+=, lim f(x)=4.
x—32+0 Xyt

Harb kaxaomy U3 npesnesio onpeaeneHue rno Kormw .

11.Kelic - 3a0a4ya Ne11

KomneteHuusa

NHAMKaTOp AOCTUXKEHUA KOMMETEeHUUU

OMNK-1 CnocobeH NpMMEHATb eCTeCTBEHHOHay4YHble U
ob6LLenHKeHepHble 3HaHMA, MeToAbl MaTeMaTUYECKOro
aHanAM3a M  MOAENMpPOBaHMA B MNpodeccuoHanbHOM
[eATeNbHOCTH

OMK-1.1 TlpumeHAeT meToAbl MaTeMaTUYeCKoro
aHanusa npu pelweHnn 3aga4
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Komnerenuust OITK-1 CiocoGeH npUMeHSITE €CTECTBEHHOHAYUHbBIE H OOLIEHHKEHEPHbIE 3HAHMUS,
METOIBl MATEMaTHYCCKOTO aHAITH3a U MOJICTHPORAHHA B MPo(hecCHOHANRHOH AeATENBHOCTH
HuaukaTopsl

OINIK-1.1 TIpuMeHsleT METOIRI MATEMATHYECKOTO AHAIN3A TTPH PEIICHUH 32134

Hpnmeuelme OCHOBHBLIX IIOEIﬂTl/lﬁ, Oupeueueuui& H METOJ0B MaTEMAaTHYCCKOI'0O aHalll3a,
MOACTHPOBAHHWA, ONITUMHU3ALWH U PECIICHHUA 3a/1a4, BOSHUKAIOMWX B XOJIC llpO(bCCCMOllE]JIb[lOF]
JACATCIABHOCTH, IIPHBOIALIHX K BEIYHCIICHHKO) [TPOH3BOJHBIX W HCCIICIOBAHHIO (bYHKL[Hﬁ.

1. ITo ONpPEnCJICHUK BEIYHUCIUTE MPOU3BOAHYHO CbYHKL[HI/I B TOYKE x(}:

a) y=x; 0) y=sin(3x+1).

2. Haiitu npoussoaubie GpyHKuii:

n) y=x-Inx-sinx;e) y =px? 20T xK) Y :L; 3) y—[\!?’xz +x-§/§)-log2x

3b b-3% +sinx
3. Haiitu nponsponnyto dpynkimu f(x) = 3\} x° B TOUKaX X1 =2xp=0;x3=-3.
4, BBIMHCIIHTE TPOU3BOIHYIO CIOMKHOM (DYHKIHH:
3 _ i 2
a) y= id(xz +3x) —J6x-1?: 6) y= ﬂib ) y= (93 _x3) -sin® 3ax;
b+ arccos x )

5. Jlorapudmuueckoe nudhepeHiupoBanue:

5

a)y=x2‘ﬂ; 0) y=xem : B) y=(a—x)(x+b)(x2—cz).

6. Haiitu npouszBoanyo HyHKIMH, 3aJaHHBIX HEABHO:
x 2 .
a) 2+Y g 6) ye¥ =¥ B) xy+arcsin(x+1) =0.
y o x
7. Haiitu npousBoaubie GpyHKLMIL, 31aHHBIX NAPAMETPUYECKH!
x=1 len(B—f2) Jtzt:osi
a) 3 ; 0) ; B) t+1
— 1-t .
y=tit y=e =sinV1-t
8. Ha#iTu mpon3BoIHBEIE BTOPOTO MOPSIIKA 3a1aHHBIX (YHKITHIA:
N 1 X =cos2t
a) y=e¢ “+In—; 06) xy2+x2y:a3; B) 5 -
x y=2sec™ t
9. 3anucarh ypaBHEeHHE KacaTeJIbHOH K KpHBOH I/ =x"—7x+3 B TOuKe ¢ abcuuccoii X = 1.
10. Tpaekropus nBuKeHHA Tena — KyOHueckas napadona 12y = x> . B Kakux ee Toukax

CKOPOCTH BO3pacTaHus a0CIUCCH U OPJIMHATHI OJJHHAKOBEI?

12.Kelic - 3a0a4ya Ne12

KomneTteHuua NHAMKaTOP AOCTUXKEHUA KOMMNETEHLUU

OMK-1 CnocobeH NpuMMeHATb ecTecTBeHHOHay4yHble M | OMK-1.1 MNpumeHseT MeToabl MaTeMaTU4yecKoro
06LENHKeHEePHble 3HaHWA, MeTOAbl MaTEMaTUYECKOro | aHaiu3a Npu peLleHnn 3aaa4

aHa/M3a W MoJennpoBaHuA B NpPodeccMoHaNbHON
AeATenbHoCTH




Komnerennust OITK-1 Criocoben npumeHsiTh eCTECTBEHHOHAYUHBIE U O0IEHHIKEHEPHBIE 3HAHUSI,
METO/Ibl MATEMAaTH4YECKOTO aHaIH3a U MOJICIHPOBaHHUA B IpodeccHOHaNbHOMH eATeIbHOCTH
Uuaukaropnl

OIIK-1.1 TIpuMeHsIeT MeTOaBI MATEMATHIECKOTO aHATH3a MIPH PEIIeHUH 34149

[IpruMeHEeHHnEe OCHOBHBIX MOHATHIA, ONIPEEICHHI U METOJJOB MaTEMaTHYECKOr0 aHaIu3a,
MOJETHPOBaHNA, ONTHMHU3AIHH, (U3UKH IS pellieH s 3a1a4, BOSHHKAIOIINX B X0/1e
npohecCUOHANBHOM eI TeIbHOCTH, IPUBOAAILINX K MCIIOIB30BAHUIO IPUITOKEHUIH
muddepeHnmanbHOro HeurcaeHus PyHKIMI 01HOM TepeMEHHON ¢ IPUMEHEHHEM
(b}/l[,a‘J,aMell'['aJlbllblx H €CTECTBCHHOHAYYHBIX 3HAHUH.

BerauciauTh peaciibl, HCIIOJb3YS IIPaBHIIO Jlonurasns:

BT tgx —1 . Incosax 3 i gx |
x—rX/‘; SiH4X’ x>0 lnCOSbX, x >0+0X ’

MccnenoBaths u mocTponuTh rpaduku GyHKINN:
4. y=3/x —x; 5.y:1n(x+vx2+l);
6. s pyukuuu y = 3/x —x NIPOBEPUTH BBINIOJIHEHHE YCIIOBUH TeopeMsbl Jlarpansxa na

OTPC3KC [— 1,1], BBIYHCIHTE PAAHYC KPHBH3HBI B TOUKC MHHUMYMA.

. . T
7. Haiitu nanbosbiinee 3Hauenue pyHKkuun y =sin2x + x Ha OTpe3ke [—E; E} .

>
8. I'py3 Becom P , nexkantdii Ha TOPH30HTAITBHON MOBEPXHOCTH, T0JDKEH OBITH CABHHYT

N
TIPUIIOKEHHOM K HeMy cuitoll F . Cuita TpeHHs TIPOOpIHOHAIIbHA CHIle, TIPHKUMAatONIeH
Telo K INIOCKOCTH, U HallpaBJieHa MpoTuB ciBuraromiei cuibl. Kosddurmpmenrt
MPOTIOPLHOHATBHOCTH (KOd(PHIIMEHT TpeHHs) paBeH K.

.
[Tox kakuM YIJIOM @ K IOPH30HTAJIH HaJa0 MPHIIOKHTE CHITY F . yTOOKI BEJIMYHHA 0Ka3aJlach

— —
Haumensinei? | Fp =—F

13.Kelic - 300a4a Neol13

KomneteHuua UHAMKaTOp AOCTUNKEHUA KOMNETEHL NN

OMNK-1 CnocobeH NpuMeHATb ecTecTBeHHOHay4yHble U | OMK-1.1 [pumeHseT meToAbl MaTeMaTU4YecKoro
0bLLEeNHKEHEPHbIe 3HaHMA, MeTOoAbl MaTeMATUYECKOro | aHaiM3a Npu peLeHnn 3aaay

aHa/M3a W MoAennpoBaHus B MNPodeccMOoHaNbHOM
[eATeNbHOCTU




Komnerennusa OITK-1 CriocobeH npyMeHsTh €CTECTBEHHOHAYYHbBIE M O0IICHHIKEHEPHBIC 3HAHUS,
METOJIbl MAaTEMaTHYECKOT0 aHaIu3a H MOJETHPORAHHA B TpodeccHOHaTBHON AeATEbHOCTH
Huaukaropsl

OIIK-1.1 TIpuMmeHseT METOARl MaTEMAaTHYECKOT O aHATH3a TIPH PElIeHHH 3a/1a4

HpnmeHeHHe OCHOBHEIX ITOHATHI, OHpEﬂeﬂeHHﬁ H METOJO0B MAaTEMAaTHYCCKOI'O aHaJIH34a,
MOICIIHPOBaHHA, OIITHMH3AIHH, (bPl?:PIKIfI U peHICHHMA 3a1a9, BOSHHKAIOIIHX B X0JIC
HpO(bECCHOHaﬂBHOI:‘i HOEATEIEHOCTH, ITPUBOSIIMX K HCCIIEIOBAHHIO CIJYHKIIHﬁ Ha OINTHMaIBEHOE
pPelICHHEe ¢ HCITIOJL30BaHHEM (lJYH,[[aMeHTaJ'ILHI:IX H eCTECTBCHHOHAYYHDBIX 3HAHUH.

R
1.T'py3 BecoM P , nekamuii Ha rOPH30OHTAILHON MTOBEPXHOCTH, JOJIKEH OBITh CIBHHYT
—

MPUIOXKEHHOH K HeMmy culloil F . Cuiia TpeHus [ponopuydoHaibHa CUile, PUAKUMAIOIIEH Tello K
IIOCKOCTH, U HampaBJeHa MPOTHB cABHUraromiei cunbl. KoadgguumenT nponopinoHanbHOCTH
(xoa(ppuument Tpenus) paBeH k .

2. Ha npsamonuneiiHom otpe3ke AB = a, coenuusioneM aBa uerouHuka cgera A (cuisl p) u B
(cuibl q), HalTH TOUKY M, ocBeleHHYIO ciiadee Bcero (OCBELIEHHOCTh 00paTHO
MPONOPIMOHAIEHA KBA/IpaTy pacCTOSHHS OT UCTOYHHMKA CBETA M MPSAMO MPONOPIUOHATIBHA CHITE
HCTOYHHKA CBETA).

3. Tpebyercs mocTpouTh NATUCTEHKY ¢ HAauOoJiblliel noJsie3Hoil miomanslo. IIpu sTomM K3BecTHO,
4YTO CyMMa JJIMH CTEH 3TOW MATUCTEHKH JO0JDKHA paBHATHCS A MeTpam. KakoBbl JOJIKHbBI ObITH
JUIMHBI CTeH (pa3Mepbl KOMHAT)?

4. Tpebyercst M3rOTOBUTH OTKPBITBIA CBEPXY HWIMHIAPUYECKHH cocys 3agaHHoro oObema V.
OnpeienuThb pajinyc U BBICOTY COCY/IA TaK, 4TO0bI €ro NOBEPXHOCTH ObLIa HAUMEHbBIICH.

5.Haiiti cootHomienne mMexay paauycoMm R u BeicoTol H mummHapa, uMeroniero npu JaHHOM
o0beMe V HAaMMEHBIIYFO TOJTHYIO TTOBEPXHOCTB.

6. U3 nepeBstnHOTO mapa paanyca R tpeOyercs Beipe3aTs nunmHAp HanOonbinero oobema. Haiitu
pasMepbl HUIHHIPA.

7. TpeOyercsa cuenath >KECTAHOE KOPBITO, UMEIOIIee (OpMy NPAMOro KpYroBoro LMJIHHIpA,
pa3pe3aHHOro BOOJb OCH CHMMETpHH. KakoBBI JOMKHEI OBITH pa3Mepbl 3TOTO KOPEITA, YTOOBI
IIPH OJHOM M TOM K€ KOJIMYECTBE MaTEepHala BMECTHMOCTE €ro Oblila HAMMEHBIICH?

8.KakuMu JIO/KHBI OBITH pa3Mepbl KacTproii 0e3 KPBIKH, YTOOBI MPH OJHOM M TOM Ke
KOJMYeCcTBe MaTepHalla, 3aTpayeHHOr0 Ha €€ M3rOTOBJIICHHe, OHA HMella HaHOOoJIBIIYIO
BMECTHMOCTB?

9.Ilynkt B HaxoauTca Ha paccTosHMM 60 KM OT Kene3HOH Aoporu. PaccTosnue mo kenesHou
Jopore oT nyHkra A no Omukaiiiiei k nyHkty B Touku C cocrasnser 285 kM. Ha kakom
paccTosHUU OT TO4YKH C HAJ0 NOCTPOUTL CTAHIUIO, YTOOBI 3aTpaTHTh HaUMEHbIEee BpeMs Ha
nepe/IBUKEHNE MeKy yHKTaMu A U B, ecim ckopocThk IBHKEHMS 110 Imocce paBHa 20 KM/4, a
IO JKele3HOH popore — 52 km/u.

5
10. TI'py3 Becom P, nexalidii Ha TOPU3OHTANIBHOH MOBEPXHOCTH, AOKECH ObITh CABUHYT

5
MPUITOKEHHOM K HeMy cuoi F . Cuia TpeHus mpornopuuoHalbHa CHIle, MPHKUMAIOIIEH TEIO0 K
IUIOCKOCTH, M HAIpaBJIeHa MPOTHUB cABHraroniei cuiibl. KoadduimenT nponopiuoHanbHOCTH
(ko> pHITMEHT TPeHHS) paBeH K .

14.Kelic - 3a0a4ya Ne14

KomneTteHuusa NHAMKaTOp AOCTUXKEHUA KOMMETEeHLUU

OMNK-1 CnocobeH NpuMeHATb ecTecTBeHHOHay4yHble U | OMK-1.1 [MpumeHseT meToabl MaTeMaTU4YeCKOro
0bLEeNHKeHePHbIe 3HAHWUA, MeTOAbl MaTeEMATUYECKOrO | aHann3a Npu pelleHnm 3a4au

aHanM3a Wu MoAeNupoBaHuas B npodeccMoHaNbHON
LeATeNbHOCTH

15



Komnerenuua OITK-1 Cnocober npuMeHSITh €CTECTBEHHOHAYYHbBIE U O0IIEHHIKSHEPHBIE 3HAHUS,
METO/Ibl MATEMATHYECKOTO aHAJIN3a H MOJENHPOBAHNA B MPO(ECCHOHANBHOH IEATENBHOCTH
Huaukaropsl

OTIK-1.1 TIpumeHSeT METOAbLI MATEMATUUECKOTO AaHAIM3a TIPH PEIIeHUH 3a1ad

HpHMBHEHHe OCHOBHBIX HOHHTHﬁ, OHpeﬂeHeHHﬁ H METOJ0B MATEMATHYECCKOI'O aHaJIn34a,
MOJE/IHPOBaHHA, OIITTUMH3AIHH, (I)I/IBHKH JUIA peIIeHK 3a/iady, BOSHHKAaOIIMX B X01€
11p0¢eccm01ia.m,uoﬁ ACATCIIBHOCTH, NPUBOAALIUX K HCIIOJIB30BAHHIO HHTErpaJIbHOI'O
HCYHCJIICHHS (}]Jy[lKllei, BLIYHUCJICHHUIO W [IPHIO0MKEHHIO HHTEIPAJIOB.

BprunciuTe HHTErpalbl:

2
! J' x + (arccos3x)

X (arccosd)” o [ _Sro
\J'l—9.r2 \J5+2x—x2

2

X COSX 2 x

4. dx, 5. dx, 6] (x° +1)3"dx.
J.g_x“ -[I+sinx j( )

2
fix,3.j Xodx
l—x4

TC,r'; 2

1
1. .[9\/1+3tdt; 2. Isin32xdx; 3.
0 0

}é 16dx

'[ 4x% +4x+5
2

xlelﬁ—xzdx : 5.

xe *dx : 4.

O —y
O e

6. BerauciaTh nnomaae GUrypsl, orpaHAYSHHON JIHHAAMH:

T

r:\/gcoscp, r=sing,0<p< 5

7. BBIUUCIIUTG AIUHY AYTH KPUBOM, 3aJaHHON NapaMeTpHYeCcKH:

x =5(t —sint)
y =5(1-cost)

8. Boiuncnute o0beM Tena, oOpa3zoBAHHOTO BpallleHHEeM (UTYphl, OTpPAHWUYEHHOH ITUHHUSMHA

2x —x° —-y=0, 2x? —4x+y=0 Bokpyr ocu OX.

15.Kelic - 3a0a4ya Nel15

KomneteHuusa UHauKaTop AOCTUKEHNA KOMNEeTeHLUH

OMNK-1 CnocobeH NpUMeHATb ecTecTBeHHOHay4yHble U | OMK-1.1 [pumeHseT meToabl MaTeMaTU4YeCKoro

06LEMHIKEHEPHbIE 3HAHWA, MeTOAbl MaTEMaTMYECKOro | aHaau3a Npu pelleHnn 3aaay
aHanMsa “ MmoAenuposBaHus B npodeccMoHanbHOM
AeATeNIbHOCTH
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Komnerenuua OITK-1 Cnocoben npuMeHSITh €CTECTBEHHOHAYYHbBIE U O0IIEHHIKSHEPHBIE 3HAHUS,
METO/Ibl MATEMATHYECKOTO aHAJIM3a H MOJENHPOBAHUA B MPO(ECCHOHANBHOH EATENBHOCTH
Huaukaropsl

OTIK-1.1 TIpumeHSeT METOAbLI MATEMATUUECKOTO AaHAIM3a TIPH PEIIeHUH 3a71ad

[TpumeHeHHEe OCHOBHBIX HOHATHH, ONPEIEIEHHH 1 METOJIOB MaTEMATHYECKOTO aHaIn3a,
MOJETHPOBAHUS, ONITUMM3ALNY, (PU3UKHU TSI pellieHns 3a/1a4, BO3HUKAIOMIKX B X0J1e
1rpodecCHOHATILHON AeSTENILHOCTH, IIPUBOISAIIMX K HCIIOIL30BAHUIO HHTETPAILHOIO
ucyucieHus pyHKUUH U ero IPUIoKeHUN ¢ HCIIoNIb30BaHueM (yHIaMeHTaILHBIX U
€CTECTBEHHOHAYYHBIX 3HAHUI.

Borauciurh HHTCIpalbl:

9,5 n/4 1 1 2 3,5
4dx ’ 3 Jx 6x i 6dx
1 | 5———; 2 | cos”4xdx; 3 |eV"dx; 4 |——=dx; 5 | ——r—rw—.
0V38+2X '([ £ !)-\}4—){2 '2[\/5+4x—x2

6. BeI4nc/iuTh IU10MaabL (PUrypbl, OrpaHH4eHHOM TMHUIAMU:
_ 3 ,_
y=(x-2)", y=4x-8

x2 Inx

7. BBIUNCIIUTD AJIMHY AYTH KPUBOM, 3a/JaHHON ypaBHEHHEM Y =— — T, 1<x<2.

4

8. Borancnute 00beM Tena, 00pa3oBaHHOTO BpalieHWeM (QUTYpBI, OTpaHHYeHHOH JTHHHIMHA

y= —x% +5x— 6, y=0 Bsokpyr ocu OX.

9.

Ilpam oTcramBpaEHMH CyCHOeHaumil HMeeT MECTO MeIeHHOe OocarkieHme
TEePABIX YACTHI IOjl NeMCTBHEM CIJIL TAMKEeCTH, NpHIeM BHaYalie ODpOHC-
xonuT cpobognoe mageHme vyacTHr. Tpefyerca HAITH 3aKOH [ABMKeHHSA
YacTEON, OCeAlaNmed B KHgKocTHm Oea Havsanpmoif CKOpoOCTH.

16.Kelic - 3a0a4a Nel16

KomneteHuusa UHpuKaTop AOCTUKEHNA KOMNETEeHLUH

OMNK-1 CnocobeH NpUMeHATb ecTecTBeHHOHay4yHble U | OMK-1.1 [lpumeHseT meToabl MaTeMaTU4YeCKOro

06LEMHIKEHEPHbIE 3HaHWA, MeTOAbl MaTeEMaTMYECKOro | aHaau3a npw pelleHnun 3aaad
aHanMsa ¥ MoAenuposBaHMs B nNpodeccMoHanbHoM
AeAaTeNbHOCTH
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Komnerenmusa OITK-1 CrnocobeH npuMeHSITh €CTECTBEHHOHAYUHBIE U 00ILEMHKEHEPHBIE 3HAHMU,
METOJIbI MATEMATHYECKOT0 aHaJIN3a U MOJEIMPOBaHHA B NIPO(ECCHOHAIBHOH IEATEIBHOCTH
UuaukaTopsl

OIIK-1.1 TIpuMmeHSET METOABI MAaTEMATHYECKOTO aHAIN3a MTPH PelIeHUH 3a4a4

HpHMEHeHIer OCHOBHBIX l'[OHSlTHf‘i., onpeﬂeneHHﬁ H METOJ0B MaTeMaTHYCCKOI'0 aHaJik3a,
MOJICIIHPOBaHHA, OIITHMH3AlHH, q)I/I.'SHI{H JJIA peHICHAS 3a1a4, BOSHHKAIOIIHX B XO0/¢E
podecCuOHaNbHOM AEATENILHOCTH, IPUBOJSALIUX K COCTABIECHUIO U PELIECHUIO
JuddepeHunanbHbIX YpaBHEHH HEPBOro MOps/iKa U J0IYCKaIOUMX [IOHM/KEHHE MTOPsIKaA C
UCIIOJIB30BaHUEM (DYHIAMEHTAILHBLIX U €CTECTBEHHOHAYYHBIX 3HAHUM.

1) Haiitu obmee pemenue (00Ut HHTErpal) AMPHEPEHIHATBLHOTO YPaBHEHHUSA:

a) e Vdy=xdx;  b) (y+ Xyl =14y O y-xy'=x-sec.
X

2) Haiiti yacTHOe perieHue (YacTHeli HHTErpain) 1uddepeHHaIbHOr0 YpaBHEHHUS:
(x2 + l)y’ +4xy =3, y(0)=0.

3) Haiitu obmee pemenue quddepeHimanbLHOr0 ypaBHEHUS:
Y+y=xy.

4) Haiitu yactHoe penieHue AudGepeHIHATLHOTO YPABHEHHS U BEIYHCINUTD 3HAUCHHUE
NOJY4YEHHON (PYHKIHH y = @(X) OPH X = X, C TOYHOCTBIO 70 JBYX 3HAKOB IOCIIC 3aIMSTOMH.

y"=sinx, x,=7/2, y(0)=1, y'(0)=0, y"(0)=0.

5) Haiitu obmee pemenue quddepeHuanbLHOr0 ypaBHeHUs, 10MYCKAIOMIEro MOHUKEHHUE
nopsiKa:

(l—xz)y”—xy =2.

6) Pemnts 3agauy Ko s iuddepenmansHOro ypapHeHus, JOMYCKAIOMIETO MOHUKEHUE
MOpsi/IKa:

y'=ye’, y(0)=0, y(0)=1.
7) TlpouHTErpupoBaTh CJACIYIOLICE YPABHEHHE:

ldy—%dx =0.
X X

8) 3anmcate ypaBHEHHE KpUBOH, mpoxoasmiei yepes Touky A(0, 2), ecin U3BECTHO, UTO

yri1oBo# Ko dUIMEeHT KacaTenbHO# B J1I000H €€ TOUKE PaBHAETCS OPAMHATE ITON TOUKH,
yBeMueHHo# B k=3 pas.

17.Kelic - 300aya Nel7

KomneTteHuua MHAWKaTOpP AOCTUXKEHUA KOMMNETEHLUU

OMNK-1 CnocobeH NpuMeHATb ecTecTBeHHOHay4yHble U | OMK-1.1 [pumeHseT MeToAbl MaTeMaTU4YecKoro
O6LLEeNHKeHePHbIe 3HaHUA, MeTOAbl MaTeMaTUYECKOro | aHaiM3a Npu peLleHnn 3aaay

aHanM3a W MoAennpoBaHuA B MNPodeccMOoHaNbHOM
[eATeNbHOCTU
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Komnerenuusi OITK-1 CriocobeH NpuUMEHSTh €CTECTBEHHOHAYUHBIE H O0IIEHHKEHEPHBIE 3HAHHUS,
METO/Ibl MATEMAaTHYECKOT0 aHaIi3a U MOJCIUPOBAaHHA B IPOpecCHOHANBLHON AeATeIHLHOCTH
Uuaukatopnl

OIIK-1.1 TIpuMeHseT METOABI MATEMATHUYECKOTO aHAIM3a MPH PEIICHHH 3a7a4

[IpuMeHEHHE OCHOBHBIX MOHSATHI, OMPEACICHUH U METOJ0B MaTEMAaTHYCCKOIO aHAIH3A,
MOJCIUPOBAHUA, ONTUMU3ALNH, (PU3HKH IUIA pEIICHUS 3a/1a4, BOSHHKAIOUINX B X0J1e
1podeCCHOHAIBHOM IS TEIIBHOCTH, IPUBOSIIUX K COCTABICHUIO M PCIICHHUIO
JuddepeHranbHbIX YpaBHEHUH BLICIIMX MOPSIKOB ¢ UCIIOJb30BaHUEM (DyHIaMEHTAIbHBIX U
€CTECTBEHHOHAYYHBIX 3HAHUA.

1

2)
3)
4)

5)

6)

7)

8)

9)

Haiitu o0miee penienre nuddepeHmaaibsHOro ypaBHEHUS:
a) y"+4y=0; b) y"—10y'+25y =0; c) y"+3y'+2y=0.

y'+y'=2x-1.
y"' =8y +17y =10e**.
Haiiti yactHoe pemenne auddepeHransHOr0 YpaBHEHNUS, YAOBICTBOPSIONIEE JaHHBIM
HauambHBIM ycIoBUAM: " —2y'+y =-12cos2x —9sin2x, y(0)=-2, y'(0)=0.
OnpesieuTh 1 3anucaTh CTPYKTYPY YacTHOTO perenus y* nuHeifHoro muddepeniansHoro
ypaBHCHHUSA 10 BUAY QyHKIHHA f(X):
2y"—7y'+3y = f(x) a)f(x)=(2x+1)e*; b)f(x)=cos3x.

HaiiTi yacTHOE penieHre JMHSHHOTO OJHOPOIHOTO AP (EPSHIINATBHOTO YpaBHEHHS:
y"=7y"+6y =0, y(0)=0, y'(0)=0, y"(0)=30.

Pemmte cuctemy aupdepeHInaibHbIX ypaBHEHNH ABYMS CITOCOOaMH: @) CBEJICHHEM K
auddepeHunalIbHOMY YPaBHEHHIO BBICIIEr0 HOPsAKA; 0) C MOMOILbIO XapaKTePUCTHYECKOT0
ypaBHEHUS:

X'=2x+y
y' =3x+4y

Pemmmte muddepennnansHoe ypapHeHHEe METOI0M BapHAIIMK MPONU3BOIBHBIX TTIOCTOSHHbIX

X

e
e’ +1

y'—y=

3anucaTe YpaBHCHHs KPHUBBIX, 00J1a/1al0INX CICAYIOIMM CBOWCTBOM: TIOIAAb
TPEYrojbHUKA, 00Pa30BaHHOr0 KaCaTEIbHOM K KPUBOU, MEPIIEHIUKYIISAPOM, OMYIIEHHBIM U3

TOYKH KaCaHH: Ha OCb aﬁcuﬂcc, H OCBIO aﬁcuncc, €CThb BCJIHYMHA IMOCTOsHHAA, paBHasA b2 .

18.Kelic - 3a00auya Ne18

KomneTteHuua MHAWKaTOP AOCTUXKEHUA KOMMNETEHL MU

OMNK-1 CnocobeH npuMeHATb ecTecTBeHHOHay4yHble U | OMK-1.1 [pumeHseT meToabl MaTeMaTU4YeCKoro
0obLLEeNHKeHepHble 3HaHMA, MeToAbl MaTeMaTUYeCKoro | aHanv3a nNpu peLleHun 3aaay

aHanM3a W MoAennpoBaHuA B NPodeccMOoHaNbHOM
AeATeNIbHOCTU
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Komnerenuusn OITK-1 CnocoGeH NpUMEHSTH €CTECTBEHHOHAYUHBIE U OOLEHHKEHEPHBIE 3HAHUS, METOIbI
MATEMATHYECKOI0 aHAIM3d U MOJIC/IMPOBaHMS B IPOQECCHOHATBHOM JIEATENEHOCTH
Hupuxaropsr OIIK-1.1 [IpumensieT MeTOIbI MaTEMaTHYECKOTO AHANK3A [IPH PEIICHUHN 3aad

[TpumeHeHHe OCHOBHBIX MOHATHIA, ONpeAeIEHHI H METOI0B MATEMATHYECKOT O aHAIH3a,
MOJICTAPOBAHHSA, ONITHMH3AIHH, (DH3UKW ISl PEIICHHA 33124, BOSHUKAIOIIHX B X0JIE
npoheccHoHANBHON 1eATeIbHOCTH, IPUBOISIIINX K HCIOIb30BAHUIO MPUII0KEHUH (DYHKIIHOHAIbHBIX
psioB M QYHIAMEHTAIBHBIX H €CTECTBEHHOHAYYHbBIX 3HAHUI
1. B rpynne 12 ronomeit m 8 meBymek. [lo kypHany Haymady otoOpaHo 5 crymeHToB. HaiiTh
BEPOATHOCTH TOT0, YTO CPead OTOOPaHHBIX CTYAEHTOB POBHO 3 JAEBYLIEK.
2. B maptun u3 6 neraneit umeercs 4 cranpaptusix. Haynaay B3snu 3 neranu. Haiitu BeposaTHOCTE
TOT0, YTO CPe/ld 0TOOPAHHBIX JeTaiei X0Ts Obl 0JIHA HECTAHIAPTHAS.
3. Cranok cocTouT w3 3 He3aBHCHMO paboralommx geraneil. BepoATHOCTH OTka3a nerane
cooTtBeTcTBeHHO paBHa 0,1; 0,2; 0,15. HaiiTi BepOATHOCTE TMOJOMKH CTaHKa, €CIH OIS 3TOro
JIOCTAaTOYHO OTKa3a X0oTd Obl OJHOH JeTamnm.
4, ]Jlpa cTpelKa CTPESIOT 10 MHULICHH. BeposiTHOCTL MONagaHus B MUILEHb MPU OJHOM BBICTPENE
It nepsoro crpeika papua 0,5, a A Broporo — 0,6. HaliTH BepoATHOCTE TOro, 4TO IIPH OJHOM
3aJITe B MUIIICHB TIONA/ICT TONBKO OJINH W3 CTPEIKOB.
5. B smmxe 6 npubopos, u3 kotopeix 4 paborarommux. Haynagy B3smm 3 wryku. Haiitn BeposTHOCT
TOT'0, YTO BCE B3AThi€ NPUOOPHI OKAXKYTCA pabOTAIOIUMH.
6. B neproii ypHe 4 6eibix W 1 4epHbIX, BO BTOPOH ypHe 2 OeiibiXx U 5 yepHbIX wapos. M3 neproii Bo
BTOPYIO TIECPEJIOKHIN 2 Iapa, 3aTeM H3 BTOPOH ypHBI H3BJIEKIH OAHH 1uap. HaiTH BepoATHOCTH
TOTO, YTO BLIOPAHHBII U3 BTOPOH ypHBI LIAp — YEPHBIi.
7. B smuke conepikuTes 5 neraneii, M3roToBleHHbIX Ha 3aBoje Nel, 4 neraneii — na 3aBoje Ne2 u 3-
Jgeraneil — Ha 3apoge Ne3. BeposiTHOCTH TOro, YTO JAeTallb U3roTOBJIEHHAs Ha 3aBoae Nel oTimuHoro
kadecrBa pasHa 0,8 3aBoge Ne2 — 0,9 na saBoge Ne3 — 0,7. Haiith BepoATHOCTBH TOro, 4TO
M3BJICUCHHAA HAylauy JCTallb OKaXETCA OTVIMYHOTO KauecTRa.
8. HUmeerca Tpu mapruu u3nenuii mo 25 wu3genuid B Kaxnod. Yuciio craHmapTHBIX HM3AENIHHA
cooTreTcTBeHHO parro 20, 21, 22. M3 Haynady BRIOpaHHOW NMapTHH Hayjady H3BICYEHO H3JICIHE,
OKa3aBIeecsl CTaHIapTHRIM. HailTH BepoATHOCTE TOTO, YTO OHO OBLITO M3BJICUEHO M3 | mapTHH.
9. /Ipa apTOMaTa mpou3BOAAT AcTanu. [Ipon3BOAUTEIRHOCTE BTOPOTO aBTOMATA BJBOE OOJIBIIE, YEM
nepBoro. Ilepeeiii aBromar npouszBoaut 80% neraned oTiuyHOro Kadecrsa, a BTopod — 90%.
Haynauy B3sTas jneraie oka3allach OTJIMYHOrO Kadecrsa. HaliTu BeposTHOCTH TOro, 4TO 3Ta JeTallb
pou3BeieHa | 3aBOJIOM.
10. Monety Opocatot 9 pa3. Haiiti BeposSTHOCTE TOTO, 4TO “Tepd” BBINAaAeT:a) MeHee 4 pas; 0) He
MeHee 4 pa3s.
11. BepostHocTh poxaeHus Manbuuka paBHa 0,51. Haiitm BepostHOCTh TOTO, 4uTOo cpemu 100
HOBOPOKICHHBIX OKaxkeTcs 50 MalbYHKOB.
12. BeposaTHOCTb nosiBNeHUA coOBbITHA B KakaoM 13 100 He3aBuCcHMBIX HcnbITaHui paBHa 0,8. Haiitn
BCPOSITHOCTh TOTO, YTO COOBITHC MOABUTCS: a) HE McHee 75 pa3 u He Gornee 90 pas; 6) He menee 90
pas.
13. /IuckpeTHast ciydaiiHasd BeTHUMHA 3a/laHa 3aKOHOM paclpeneneHus:
Xi -1 0 2 4
P; 0,1 0,2 02 0,5
a) MMOCTPOUTH MHOTOYTOJIBHHK pacipeaeeHus H HAWTH QYHKIHIO pacnpenencHus F(x);
0) naiitu M(x), J(x), (x).
14. 3amana maoTHOCTE pactpenenenus {(X) HenpepuIBHOH CIydaiHOM BeTHINHEL X,
Ax?,x e [0; l]
f(x)=
0,x ¢[0;1]
a) HaliTH A ¥ pyHKumro pacnpenenerus F(x);
6) maittn M(x), JI(x), o (x)
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19.Kelic - 3a0a4a Ne19

KomneTteHuus NHAMKaTOp AOCTUXKEHUA KOMMNETEHLUU

OMNK-1 CnocobeH NpuMeHATb ecTecTBeHHOHayuyHble U | OMK-1.1 [MpumeHseT meToAbl MaTeMaTUUYeCcKoro
ObLLEeNHIKEHEPHDbIE 3HAHMA, MeTOAbl MaTeMaTUYECKOro | aHaiM3a Npu peLleHnn 3aaay

aHa/M3a W MoAennpoBaHus B MNPodeccMOHaNbHOM
[eATeNbHOCTU

Komnerenunsi OIIK-1 CnocofeH NpUMEHSTH eCTeCTBeHHOHAYUHBIE U 00LIeHH)KEeHePHBIe 3HAHUS,
METO/Ibl MATEMaTHYECKOTO aHATH3a U MOJIEIMPOBaHHA B MpoeccHOHATBHOH AEATENEHOCTH
Nuaukaropsl

OIIK-1.1 IlpumMeHseT METOABI MATEMATHUYECKOTO aHAIH3a TIPH PEISHHH 3a71a4

n]’)HMCHeHMt‘ OCHOBHBIX HOHHTMIL/i, OHpe,[lEJ'ICHHﬁ 1 METO0B MATEMATHYCCKOI'O aHAJIH34a,
MOOCITMPOBAHHA, OIITHMH3AllMH, d]H'SI/IKPI JJIA pCHICHHUA 3a1a4, BOSHHKAKIIHX B XO0IIC
HpO(bCCCHOHaJ'IbHOf‘I ACATCIIBHOCTH, MMPHUBOOAIINX K HUCIIOJIB30BAHHIO TCOPHHA Bt‘pOHTHOCTGﬁ H
CTAaTHCTHUKH IPH aHAJIHU3C DKCIICPHUMCHTAJIbHbLIX JaHHbIX

1. Ceipb€, nocTyrarolee Ha 3aBoji U3 OJIMKaHIlero kapbepa, COJIepKUT IBa MOJIE3HbIX
KOMIIOHECHTa — MUHepall A ¥ b. IIpu 3TOM B mapTHAX CBIPbA € TIOBBIIICHHBIM
coaepxanueM A 00bIMHO oOHapykHuBaeTcs 1 0oJiee BBICOKOE coacpxkaHue b, Tak 9To
MMCIOTCA OCHOBAHUS OKUIATh, YTO ITH BEITUYHHBI HAXOIATCS B CBA3H APYT C APYTOM.

[IpoBenute ananus 10 npoO CRIPBS, MOCTYNUBIIETO B PAa3HOE BPEMS M3 Pa3HBIX MECT Kapbepa, U
HalauTe KO PUIIHEHT KOPPEIALHH.

Homep |1 2 3 4 5 6 7 8 9 10
obpasia

A 67 o4 36 27 42 63 57 39 46 23
b 47 24 17 19 39 48 32 13 33 16

2. TlpousBoamTcst u3MepeHne 06e3 CuCTeMaTHYeCKuX OmHMOOK quamerpa Bana. CrnydaiiHas
owmnodka u3mMepeHus X noA4HHACTCA HOPMATLHOMY 3aKOHY PaclIpeIe/IeHHs CO CPeTHUM
KBaJpaTuyeckuM oTkinoHenueMm 20mM. HaliTu BEpOSITHOCTB TOTO, UTO U3MepeHue Oyer
IIPOU3BEJCHO ¢ OMIHOKOM, 110 a0COTI0THO BETUYHHE HE MPEBOCXOAAIIEH 35 MM.

3. IlpumeHsis MeTOJ HAUMEHBIIKUX KBA/IPATOB, HAUTH IMITUPHUYECKYIO 3aBUCHMOCTh

COCTaBJIAIOIIECH CHITBI pe3aHbs Pz npu HApy/KHOM TOYEHHH OT TTTyOHHBI pe3aHb t.

O0pabatbiBaeMblii MaTepHal — KOHCTPYKI[MOHHAS YTIEPOAUCTAsl CTallb, HHCTPYMEHT —

pesell MpoxoaHoi ¢ rracTuHKoi TBepaoro criasa T15K6. [Togaya uncrpymenra S=0.5

MM/00; ckopocTh pe3anbs 130 M/MuH. Cxema oOpabOTKH MPUBEJEHA HA PUCYHKE.

DKCIEPUMEHTAIbLHBIC TaHHbIEe B TAOIHIIE.

tvm | 0,5 1 1,5 2 2,5 3 3,5 4 4,5 5

PzH | 2281 | 5242 [6186 | 9745 | 8015 | 14650 | 12180 | 18650 | 18750 | 22810
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4. Tlyctb nBymepHas ciaydaiinas Beauanna (X,Y) renepanbHas COBOKYIHOCTD, T/1e X BeC
(B kuntorpammax), a Y — poct (B caHTHMETpax ) CIy4aiHO B3ATOrO UenoBeka. B kauecTse

UCXOJIHBIX JIAHHBIX CTYAEHTY Ipejiaraercs BblGOpl{a(Xl-, Vi ), i=1,2,..,n o0béMOM N =

50 u3 renepanbHOit coBokynHOCTH (X,Y).
s craTucTHYeCKO# 00pabOTKH ITHX JaHHBIX TpeOyeTcs BBHIIOIHUTE Clielylolee 3a1aHue:

1. I BenuauH XuY cOCTaBUTH TPYNIIHPOBAHHBIC PAAbL. IIOCTPOHTE MOJUTOHBI,
THCTOrpaMMbl OTHOCHTEJIBHBIX YacTOT.

2. Buruucnurs TOUeUHbIe OLIGHKH: BEIOOPOUYHBIE CPEAHHE X U Yy ; HECMEIEHHEIE

BbIﬁOpOLIHbIe CpEeIHHUE KBAIPATHYHLIC OTKIIOHCHUA Sy U Sy.

3. IIpoBepHTH TMITOTE3bI O HOPMAILHOM 3aKOHE PACIPEACICHHUS CIyYaiHbIX BEIUUNH XuY
1npH YpOBHC 3HAYHUMOCTH

a=0,05.

4. Haiitu oBepuTelibHbIE MHTEpBab 111 M(X), M(Y), D(X), D(Y) ¢ 10BEepHTEIbHOK
BEPOATHOCTBIO ¥ = 0,95.

5. CocTaBHTH KOPPEISAIHOHHYIO TaOJIHIy. BEIUnCIuTh BHIOOPOUYHBINA KO3 OHIIHEHT
KOPPEISALHNH T.

6. Haiitu BeiOOpOYHbIe ypaBHEHUS MPsAMbIX TuHUA perpeccun Yna X u X na Y. IToctpouts
rpadMKH 3THX NPSIMBIX HAa OJJHOM PUCYHKE C HaOIFOaeMbIMU TOUYKaMH (Xi,yi),i = 1, ..., M.
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X Vi Xi Vi X Vi Xi Vi Xi Vi
66,6 | 166 | 834 178 787 | 190 | 887 190 67,3 162
92,0 194 | 81,9 190 76,5 174 68,2 167 | 826 193
77,0 181 54,0 157 75,5 177 | 54,0 157 | 67,3 162
88,7 | 190 | 885 193 69,6 168 | 834 178 76,0 179
78,0 175 | 832 196 70,8 164 64,0 173 75,9 182
82,0 175 79,1 173 76,2 170 | 87,9 185 77,3 174
56,6 158 | 56,6 158 86,5 179 77,6 174 88,7 190
706 | 178 | 833 180 73,3 160 70,8 164 76,2 170
71,6 | 165 70,6 178 56,6 158 72,1 171 82,0 175
86,5 191 80,3 172 77,8 180 76,6 178 71,6 174

3

2

2

3

. ®aiin u/unu BT3 ¢ NOAHLIM KOMMNAEKMOM OUEHOYHbIX MaMepuasnoe npuaazaemcs.
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