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1. O0mme cBexeHus
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Marematuku, QU3MKHA U HHOOPMALMOHHBIX TEXHOIOTUI
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2. | HanpaBneHre noAroTOBKU
TTOATOTOBKH)

H
3. A Marematuka. Ouznka

(mpodunn)
4. | IncumminHa (MOIYIIb) b1.B.01.01 ITpakTUKyM pelieHus IIKOJIbHbIX 3a7a4 M0 MaTeMaTHKE
5. | ®opma oOydeHHUs OYHas
6. | 'ox Habopa 2022

2. TlepeyeHb KOMIeTeHIMI

IK-1: CnocobeH ocBanBaThb M HCIOJB30BaTh TEOPETHUYCCKUE 3HAHHUS M NMPAKTUYECKUE YMEHHS M HABBIKH B
MpeJMETHOH 00JacTH MPH PEUICHUH MPOPECCHOHANBHBIX 3a1a4

IK-3: Cnocoben ¢opMrpoBaTh pa3BHUBAIONIYI0 O0Pa30BATENBHYIO CpEeAy Ui JOCTIKEHHS JTMYHOCTHBIX,
IPEIMETHBIX M METAIPEIMETHBIX PE3yJIbTaTOB O0YUCHHUS CPEACTBAMH ITPENOAABAEMBIX YUEOHBIX TPEAMETOB




3. Kpurepuu 1 nokasarejiy OlleHUBAHUS KOMIIETEHIUH HA Pa3JIUMYHbIX 3Tanax ux (popMUpPoOBaAHMS

Jtan popMupoBaAHHUS

KpMTepnu H NMOKa3aTeJIu OICHUBAHUSA KOMHeTeHHHﬁ

q)OprI KOHTPOJIsA

dopMupyemas
KOMIIeTeHUMHU (pa3aeJibl, chopMupoOBaAHHOCTH
KOMIIETEeHIIUs 3HaTh: Ymern: Baaners: .
TeMbl JUCHHUILJIHHBI) KOMIETEeHIH i
Moy 4ncia u ero — OCHOBHBIE MTOHSTHS,
cBoiicTBa. JIuHeiiHbIe (bOopMYyIIBI, TEOPEMBI 1 — METOJIaMU pELICHUA
ypaBHEHUS U HEPABEHCTBA C YTBEPIKACHUS, — pemaTh 3a/1a4H 110 MaTeMaTH4YeCcKUX 3ajad,
MoyneM. CHCTEMBI IIK-1, ITK-3 BXO/JISIIIINE B pazzenam Kypca; COJIEpIKaIINX MOMYJIb;
JIMHENHBIX YPABHEHUH U colepKaHue — HMPUMEHATH METOUKOI 00y4eHHs
HEPaBEHCTB C MOJIyJIEM JUCUUTUINHBL TEOPETHUCCKUI MaTepHal; YYaIIXCsl PEIICHHIO 33]1a4 C
OCHOBHBIC IIPUEMBI | — KCIIOJIB3YS OINPEICIICHUs, MOAYJIEM;
KBaHpaTVHHe H BBICIIHIX CHOCOOBI pemIeHus MIPOBOIUTH MPaKTUYECKUMHU HABBIKAMHU
CTCICHCH ypaBHCHIS 1 IIK-1, IIK-3 3a7a49 ¢ MOZYJIEeM; HCCIICI0OBAHNUS, CBA3aHHBIC peIIeHUS MIKOIBHBIX 33714 110 AKTHBHOCTb Ha
HCPAaBCHCTBA C MOAYJIEM JIOKa3aTeIbCTBa C OCHOBHBIMHM ITOHSITHSIMMU, MaTeMaTHKe; MPAaKTUYECKUX
HEPABECHCTB, — BBIOWpATh U OCHOBAMH METOANYECKOU 3AHATHUAX
TpaHcrieHIeHTHBIE coiepKaIInx peanm3oBBIBaTh Hanboee KYJBTYpbl YUUTEIA
YPaBHEHHs M HEPABEHCTBA C I1K-1, IIK-3 MOJLyJIH; PpalMOHAIBHBIN METOJT MaTeMaTHKH Bsinonnenue
MOZyJIEM IIPUEMBI K METObI peIIeHuUs 3a/1a4Hu, OCHOBHBIMH METOAMHU JIOMAIIHUX 3aIaHAN
pelIeHus] OCHOBHBIX — MPUMEHSTH pEIIeHUS MKOIBHBIX
OCHOBHBIE METOIBI PEIICHNA KoL 1K BHJIOB YPaBHCHU, “H(GOPMAITOHHO- MaTeMaTquCIfo 3a/1a4 ¢ KontponsHas
3a7a4 C MApaMeTpaMi , HEPaBEHCTB C KOMMYHHKAIIMOHHEIE rapaMeTpamu; pabota Ne 1
MOJTyJIEM H UX TEXHOJIOTUH TIPU MaTEeMaTHYECKUM aIllapaToM,
CUCTEM U3yYEHUH YUeOHOTO HEOOXOMMBIM TPH PEIICHUN KouTtponshas
JIunelinbple U KBaJApaTHBIC OCHOBHBIE THUITbI MaTepuaa; 3a/1a4 ¢ mapamMeTpaMmu; Pa6ora Ne 2
YpaBHEHUS 1 HEPABEHCTBA C [K-1, ITK-3 3aja4 ¢ — pemiath 1 00OCHOBBIBATh mo100poOM 3a1ad,
napamMeTpaMu U UX CUCTEMBI napaMeTpamu; 3a/1ayul C mapaMeTpamu; opraHuzanuen u
METO/BI PEUICHUS — pemaTh IMPaKTHKO- MIPOBEICHUEM 3aHITHI CO
OCHOBHBIX THUIIOB OpHUEHTHPOBAHHBIE 33]]a41 IIKOJFHUKAMH TI0 PEIICHU0
AHATHTHICCKHE I 3a/1a4 ¢ 10 pa3zenam Kypca; 3aj1ad; }
TeOMETPHYECKHE TIPHEMbI [TK-1, TTK-3 IrnapamMeTpamMmu; penaTth OCHOBHBIC TUITBI METOIUKOU 06yquI/IsI

peleHus 3a1ad ¢
napameTpaMu

METOAUKY 00yueHHs
y4aIIuXcsl PeIIeHHUI0
IIKOJIBHBIX 3a]1a4 C
napameTpaMu

3ajady, [IpeJlaraBnxcs
Ha EI'D B pa3Hsie rofs

YYAIUXCS PEHICHHUIO
IIKOJIBHBIX 33/1a4 C
napameTpamu

IIxajia OeHNBAHUA B paMKaX 0a/1JIbHO-PEHTHHTOBOI CUCTEMBI:

«HEYJOBJIETBOPUTEIBHO» — 60 0ayIOB U MEHee; «yIOBIETBOPUTEIbHO» — 61-80 OaioB; «xopomoy» — 81-90 6amnoB; «ornuano» — 91-100 6amios




4. Kputepuu 1 HIKaJIbI OLleHUBAHUS

4.1. AKTHBHOCTH HA MPAKTHYECKUX 3AHITUAX

[IpoleHT paBUIBHBIX OTBETOB Ho 60 61-80 81-90 91-100
KonnuecTBo 6aioB 3a aKTUBHOCT HA 3aHATUU 0,2 0,6 0,8 1
4.2. BpinonHeHne JOMAITHEro 3aIaHHs

[IpolieHT MpaBUIBHBIX OTBETOB Ho 60 61-80 81-90 91-100
KonnyecTtBo 0aJIOB 3a BBIIIOJIHEHHOE JOMAIIHEE 3aJaHie 0,2 0,5 0,8 1
4.3. BoinoJiHeHHEe HHAUBUAYAJBLHOIO 33/1aHUS

[IponeHT mpaBUIBHBIX OTBETOB Mo 60 61-80 81-90 91-100
KonmdecTBo 6aJIIoB 3a BRIMOTHEHHOE HHIANBUIYATHHOE 3aaHHEC 5 10 15 20
1.4. BoinostHeHHe KOHTPOJIbHOI padoThI

[IporeHT nNpaBUIBHO PELICHHBIX 33 JaHUH Mo 60 61-80 81-90 91-100
KonmdecTBo 0aJIIOB 3a BHIMOJTHEHHE KOHTPOJIBLHOH pabOTHI 5 10 15 20

5. TumnoBble KOHTPOJIbHbIE 3aJaHUSI M MeTOAMYECKHE MAaTepPUAaJIbl,
OLlEHNBAHUA 3HAHWI, YMEHUil, HABHIKOB M (WJIH) ONBITA JeATEIbHOCTH, XaPAKTEPHU3YIOIIUX 3TaNbI
¢opMupoBanusi KOMIeTEeHIMI B Mpollecce 0CBOEHHs 00pa30BaTeJbHOI MPOrpaMMbl

5.1. TunoBoe noManIHee 3aJaHne

1. Peminth HEpaBeHCTBO: ‘x - 2| + |3 —x| >24+x.

Pemienue. MeTonom UHTEPBAIOB.
1) Haxomnm HyIH MOAMOYJIBHBIX BRIDOKCHHM: X = 2,

x=3

onpeJeJsiolIHe TPOLEIyPbI

2) OTH TOYKH pa30MBAIOT YHCIOBYIO OCh Ha TPU MPOMEXKYTKA, HalZieM 3HAUCHHS BBIPAKCHHS Ha KaXKIIOM U3

HHX.
1. x<2: —x+243—-x>2+x

3x<3, x<Il.O6umee pemenue: x < 1
2. 25x<3: x-243-x>2+x

—x>1, x<-1.06mee pemenne:
3. x>3: x—-2-34+x>2+x

x > 7. O0mee pemenue: x > 7
Orser: X €(—o0;1) U(7;+00) .

2. Pemute HepaBeHCTBO: ‘xz —S5x+ 6| > |)c2 +4x - 5‘ )

Pemenue. BO3BC,I[€M 00e yactu HCPABCHCTBA B KBaJApaT, T.K. OHA 00e HCOTPpHULIATCIJILHEI.

(962—5)H—6)2 Z()C2+4)C—5)2

(xz—5x+6)2—(x2+4x—5)2 >0

(x2 ~5x+6—(x7 +4x—5))(3€2 —5x+6+(x +4x—5))2 =0

(—9x+11)(2x* =x+1) 20

2x° —x+1>0 npu mobsx X, T.k. D <0.3nauut, -9x+11>0

11
9x—11<0, Torna XSE

OTBeT: | —0; — | .
9




3. 3agaua. M3BecTHO, uTO ypaBHeHHE (2p +3)x” +(p+3)x+1=0 uMmeer xoTs 6k oxuH KopeHb. Haiinure Bce

3HaueHus nmapamerpa [, Ipu KOTOPBIX YMCIIO PAa3IMYHBIX KOPHEH 3TOTO ypaBHEHHS PABHO YUCIY Pa3iIMYHBIX
o 2x+1 _ 1
KOpHEN ABHCHUA - .
e 21-p  Jx-3+3

1 cmoco6. BeeM HOBYIO NEpeMeHHYI0 f=+/x—3, x=¢>+3, >0. Torma npu P #2! Bropoe ypaBHeHue
mpumer Bux (2(£2 +3)+1)(1+3)=21—p < 28 +6:> +7t+ p=0.

[Mokaxem, uto QyHKIHA @(f)= 208 + 617 + 7t + p Bo3pactaer mpu (>0. DTO ciegyeT W3 TOrO, YTO
P'(1)=61>+12t+7>0.
Taxum oGpasom, ypasuenue @(f) =0 umeer He Golee 0JHOrO KOPHS M YCIOBHAM 33Jaud YIOBIETBOPSIOT Te

3HaueHust [, MpU KOTOpHIX 00a ypaBHEHHS MMEIOT EIMHCTBCHHOE pemieHne. [lepBoe ypaBHEHHE HMeET
€AMHCTBEHHBIN KOPEHb B CICAYIOLUINX CIy4asx:

L2p+3=0 < p=-15, x:—%.
2. D=0 < (p+3)>-4Qp+3)=0 < p*-2p-3=0, p=-1, p=3.

[IpoBEpHM, UMEET JI BTOPOE YPABHEHHE PENIEHUE MPHU dTUX 3HaYeHusX P .

a) p=—L5. p(0)=-1,5<0, ¢(1)=15-1,5=13,5>0. Vpasnenne ¢@(x)=0 numeer xopenp Ha nnTEpBaseC
10:1).

6) p=-1. p(0)=-1<0, @(1)=14>0. Vpasuenne ¢(¢) =0 mveer xopeus na nurepane (0;1) .

B) P =3. Vpasuenue (t) =0 <> 26% + 612 + 7t + 3 =0 ne nveer pemenmii (£ > 0).

. 2x+1 1
2 cmoco®. Bropoe ypaBHeHUE 3amTUIIIEM B BHIC f(x)=g(x), rae f(x)= ch_ D g(x)= m, x=3

Tax kak €(¥) >0 1o ypasuenne f(X)=g(X) moxer nmers pemenus Toabko mpu P < 2 1, MOCKOIbKY

2x+1>0 npu x>3. BeisicHUM xapakrep HoBeIeHU QyHKINN f uf&. f — JuHEeHHas QyHKUus,

__2 . .
k= T, >0, mostomy / Bo3pacTaer, E(‘f):{ﬂ—p’ﬂo)

3

DTO O3HAYaeT, 4TO YpaBHCHUE f (X) =g (X) Ha MHO>XECTBE [3;+OO) MOXET UMEeTh He 0oJiee OJTHOTO PEIICHHUS.

8 — y6niBaromas GyHKIHs, MHOXKECTBO ee 3HaveHuilt £(g) = ( 0 1 J .

Kak u B mepBoM crocobe peleHus, HaxoauMm 3Hauenus 2 =-15, p=—-1 uw p=3 mpu xoTopeix mepsoe
ypaBHEHHE MMeeT CIMHCTBEHHOE pelleHHe. IIpoBepka «IOJO3PUTENbHBIX» 3HAYeHMH mapamerpa /)
3aKITI0YAETCS B CIIEIyIOIIEM:

ecmn f(3)<g(3), o ypasuenne f(X)=g(X) umeer pemenne, eciu xe ./ (3)>£(3), To peurennii Her.

o p=-15 f@) ==L —_=12.1_43)

21415 453
—_ __7 7 _1_
_ __ 7 _ 7. 1_
YcenoBusam 3aga4u YIOBJICTBOPAIOT 3HAYCHUA p:_],s u p:_l

Omeem: { -1,5; —1} .

5.2. TunoBasi KOHTPOJILHasI padoTa
Kourpoasnast padora Ne 1.

1. Pemmrs ypaBuerne: |x+5|—|x—3[=8.
2. Pemmrts ypaBuenne: |x—6|= |>€2 —Sx+ 9| .

3. Pewuth ypaBHCHHE: 0,7“"2‘ = 0,7V""3”""’8 .



|21gx|

4. Pemmwuth ypaBHEHHE: m:

4
5. Pewmnts ypaBHenne: |(gx+cigx|= R

Kntoy
Ne 3agaun 1 2 3 4 5
kr 7w
[IpaBusbHBIE OTBETHI [ 3+ oo) 1;3 2;3 4 7 + g’ keZ

1. Pemwnts Hepasenctso: |2x —1|—|x—2| > 4

2
2. Yka3aTb HauMEHbIIIEEe [IEJ0e TOJI0KHUTEIHHOE PEIICHNE HEPAaBEHCTBA: X — |5X + 6| >0,
3. Pemmrts HepaBeHCTBO: 10Z, ( X+ 2) 10gM 2>1

lg./(xnty)2 =1

1 .
lgy_lg‘xlzlog 100
4

4. PemmuTh cucTeMY ypaBHEHUA:

sinx+sin y =sin{x+ y)
5. Pemuthb cuctemMy ypaBHEHUI:

[+ =1
Kntoy
Ne 3amaun IIpaBriIbHBIE OTBETHI
1 (foo;fS]U[3;+oo)
2 7
3 ( I 2)

KonTpoashas padora Ne 2.

1. Haiinute Bce 3HaueHHWs mapamerpa P, MpU KaXIOM M3 KOTOPHIX YHCIO Pa3lWYHBIX KOpPHEH ypaBHEHUS

(7p+3)x+35p-2
x+5

2. Haiigure Bce HeHyneBble 3HaueHHss ¢, TpU KKIOM U3 KOTOPHIX HauOomblee W3 JBYX YHCEN

= p2 +3 paBHO YMCITy PasIMUHBIX KOpHEH ypaBHeHHs (p + 3)x” +2x(p +9) +27 =0.

b=2-2a*-7|a['m ¢= 2a° -7 | a | —4 we npeBocxoaut — 7.

3. Halinure Bce 3HaueHus 4, Oonpmve 1, Ipu KaXJOM M3 KOTOPHIX HaWMeHbIee W3 JABYX uucen b u C He
MeHblIe — 4, eci b = logg a —logs (25a")+1,a ¢=9— log,(625a)— logi 5.

4. Haiinure Bce 3HaueHus (s Ipu KakaoM M3 KOTOPBIX 00a 4ucia 2cosa+9 u 2cos2a+4cosa+4
2—log, [ x—5] <0

(49+7x—2x"Wx+1

5. Haiimute Bce 3HauYeHus ¢, JUIS KOTOPBIX TPU KaXKJIOM X U3 MpoMexyTka (—5:—2] 3HaueHHWe BBIPAKCHUS
x*—4|x| He paBHO 3HAYEHUIO BBIPAKEHUs a|x|+4.

SABJIAIOTCA PEIICHUAMU HEPABEHCTBA

Kntoy
| Ne Bompoca | IIpaBuiibHBIE OTBETHI




1 {-3; 7,9}

: -t g3 ]

3 ael\5; 5]U[125; +oo)
4 iZT”—# 27zn, ne
5 a € (—o0;—4)U[0, 2; +0)

5.3. Tunosoe MHAMBHIYATbHOE 3aJaHHE

IIpuMepHbIe TeMbl MHAMBHAYAJIbHBIX 3aJaHUIL:

MeTtoauka pemeHnst TPUrOHOMETPUUYECKUX YPaBHEHHUM ¢ TapaMeTpaMH.

Metoayka pemeHnss TPUrOHOMETPHYECKUX HEPABEHCTB C MapaMETPAMH.

Mertosuka pemieHns moKa3aTeabHbIX YpaBHEHUI 1 HEPaBEHCTB C MapaMeTpaMu.
Mertonuka pemeHus JorapupMUUECKIX YPaBHEHHH C TapaMeTpaMu.

Meronuka pemeHus JorapupMUIECKIX HEPABEHCTB € IapaMeTPaMH.

Metonyka pelieHns CUCTEM YPaBHEHHH U HEPABEHCTB, COAEPKAIINX NTapaMeTpBbl.
Metonauka pemieHns ypaBHEHUI U HEPaBEHCTB € apaMeTpaMu, COEPIKAIUX MOIYJb.
Meronuka pemenus 3aganuii EI'D ¢ mapamerpamu (yposens C, 3aganue 18).

PN R DD =

5.4. Bonpocsl Kk 3a4eTy:

1. Onpenenenne Moy uncna. CeoiicTBa MoAyssl. THUNONOIHS 3ajad IO OCHOBHBIM COJEPKaTENIbHBIM JTMHUAM
HIKOJIHOTO Kypca MaTEMAaTHUKH, CBSI3aHHBIX C MOJTYJIEM.

. Jlunelinple ypaBHEHHS ¢ MOJIyJIEM, METOIMKA UX PEIICHMS.

Metozuka perieHnss HepaBeHCTB ¢ MOJYJIEM.

CucteMbl TUHEUHBIX YPaBHEHUHN C MOJTYJIEM.

CucTeMBl THHEHHBIX HEPABEHCTB C MOJLYJIEM.

. AHanUTHYecKne MEeTOIbl PElICHUs aireOpanvdeckux YpaBHEHHH, COAEPKAIIMX HEM3BECTHOE MO 3HAKOM
MonyJis. UnirocTparus NpuMeHEHNs BBIJIEIEHHBIX METO/I0B.

7. KBaapaTHble ypaBHEHHS U HEPABEHCTBA C MOIYJIEM.

8. YpaBHEHUs W HEPABEHCTBA BBICITUX CTEIICHEU C MOIYJIEM.

9. HppanuoHanbHBIE YPaBHEHUS C MOAYJIEM, METOANKA UX PEILICHUS.

10.ITpeoGpazoBanus rpadukoB GyHKIMH, COAEPKALIMX apTyMEHT 04 3HAKOM MOJYJISL.

11.TToka3zaTenbHBIC YPABHEHUS C MOIYJICM.

12.JTorapudmudeckre ypaBHEHHsI C MOTYJIEM.

13. TpuroHoMeTpHUECKHUE YPABHEHUS C MOLYJIEM.

14.Tloka3aTenbHbIC HEPABEHCTBA C MOLYJIEM.

15.J]orapudpmuyeckre HEpaBEeHCTBA C MOIYJIEM.

16. TpuroHomMeTpu4ecKre HEPABEHCTBA C MOJTyJIEM.

17.CucteMsl TTOKa3aTeNbHBIX U JOrapu(MUIecKre ypaBHEHHH W HEPABEHCTB C MOJTyJIEM.

18.Tums! 3amad ¢ mapameTpamu. [lapameTp u MOKCK perieHu ypaBHEHNH, HEPAaBEHCTB U UX CHCTEM (BETBJICHHE).

19. AHanUTHYECKUI METOJ] pelIeHNs 3a7a4 C apaMeTpaMu.

20.I'eomeTpudeckuii METO/ peLIeHUs 3ajay C MapaMeTpaMH.

21.Metoq pemieHus] OTHOCUTEIIBHO TTapaMeTpa.

22. AATOpUTM pelICHNS TUHEHHBIX YPaBHEHUH C TapaMeTpoM.

23.Pemenne MMHENHBIX YPAaBHEHUH C TAPAMETPOM.

24 PenieHue TUHEHHBIX HEPABEHCTB C MAPaMETPOM.

25.1TapameTp 1 KOJIMYECTBO PEIICHUI CHCTEMBI TMHEWHBIX YPaBHEHUH.

26.Pemenue cucteM TMHEHHBIX YPaBHEHUH C TapaMeTpoOM.

277.PenieHue cucTeM JTMHEUHBIX HEPABEHCTB C NapaMETPOM.

28.AnropuTMUYeECKO€E NpeAIUCaHUE PELICHUS KBapaTHbIX YPABHEHUH C IApaMETPOM.

29.Ilpumenenue TeopeMsl Buera npu perieHny KBaJpaTHBIX YPaBHEHUH ¢ mapaMeTpoM.

30.PacmonoxeHnue KOpHEH KBaapaTHUYHON (QYHKIMH OTHOCUTEIHHO 3aJaHHON TOUKH.

31.3agaun, cBOASIIIIAECS K HCCIICAOBAHHIO PACITONIONKEHHS KOPHEH KBaAPATHIHON (DYHKITHH.

32.Pemenre KBapaTHBIX YpaBHEHUH C MapaMeTpoM MepBOTO THMA (I KaKI0TO 3HAYEHHUS MapaMeTpa HaWTH

BCE PEIICHNS] yPaBHEHUSI)
33.PemieHre KBaJpaTHBIX YPaBHEHUH BTOPOro Tua (HalWTH BCe 3HAUYEHUS MapameTpa Mpu KaKIOM U3 KOTOPBIX
YpaBHEHHUE YIOBJIETBOPSET 3aJaHHBIM YCIOBHUAM).
34.Vcrions30BaHue OTPaHUUEHHOCTH (PYHKIUA, BXOISIINX B JIEBYIO M TIPABYIO YaCTH YPaBHEHUI U HEPABEHCTB.
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