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1. O0mue cBeaeHus
1. | Kadenpa Marematuku, QU3MKH U HHHOPMALMOHHBIX TEXHOIOTHH
44.03.05 ITemaroruueck BaHU BYMS IPOPUIIIMU
2. | HanpaBneHnne moroToOBKH 03.05 Ienaroruseckoe odpasosame (¢ By pod
TTOATOTOBKH)
HanpasneHHOCTB
3. P Maremaruka. Mnpopmaruka
(mpoduin)
4. | AucuumimHa (MOIYJIb) b51.B.01.02 [IpakTukyM penieHus 3a/1a4 10 MaTeMaTHKe
5. | ®opma obydeHHS OYHas
6. | T'om Habopa 2021
2. lMepeyeHb KOMNETEHLUN

YK-2: CnocobeH onpeaensTh KPyr 3aj1ad B paMKax MOCTABJICHHOM 1I€JIM U BRIOUPATh ONTUMAJIBHBIC CIIOCOOBI
WX PEUICHUs], UCXO/ U3 JCUCTBYIOIIMX MTPABOBBIX HOPM, UMEIOIIIMXCS PECYPCOB M OTPaHUUCHHUN

IK-1: CpoocobeH  peanu3oBbIBaTH  MPOTPaMMBbl  Y4€OHBIX  AWCUUIUIMH B  paMKaX  OCHOBHOH
001eo0pa3oBaTenbHON MPOrpaMMbl B COOTBETCTBUM C TPeOOBaHMAMHU (elepanbHBIX TOCYNapCTBEHHBIX
00pa3oBaTeNbHBIX CTAaHIAPTOB




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

Jtan popmMuUpoBaHUS

KpnTepnn H NMMOKa3aTeJIu OCHUBAaHUSA KOMHeTeHHHﬁ

(I)OpMI)I KOHTPOJA

Dopmupyemast
KOMIIeTeHIIHHU (pa3aeJibl, copMupoBaHHOCTH
KOMIIETEeH LUl 3HaTh: Ymersn: Baagers: .
TeMbl JHCHHUILIHHBI) KOMMeTEeHIH
Moy 9rcia u ero — OCHOBHBIE MTOHSTHS,
cBoiicTBa. JInHeiHbIE (hOpMyIIbI, TEOPEMBI U — METOJaMU pELIEHUs
ypaBHEHUS U HEPABEHCTBA C VK2, TIK-1 YTBEPKIICHUS, — pemaTh 3a/1a4H 110 MaTeMaTHYEeCKHX 3a/1a4,
MoyieM. CHCTeMBI ’ BXOISIIIHE B paszenam Kypca; coJiep KaIux MOJTYJIb;
JMHENHBIX YPABHEHUH 1 coJiepKaHue — MPHUMEHSATH METOJJMKOM 00y4eHHs
HEPaBEHCTB C MOJIYJIEM JUCLUIUINHBL; TEOPETHUCCKUI MaTepHal; YHaIIIXCs PEHICHUIO 3a]1a4 C
OCHOBHBIC IIPUEMBI U | — KCIIOJIB3YS OMPEICIICHUS, MOAYJIEM;
KBaﬂpaTVHHe H BBICIIAX CHocoObI pemeHus MIPOBOIUTH MPAKTUICCKUMHU HaBBIKAMU
CTCICHCH ypaBHCHI 1 YK-2, IIK-1 3a/1a4 ¢ MOIyJIeM; UCCJICIOBaHUs, CBSA3aHHBIC pelIeHus MKOJIBHBIX 33/1a4 110 AKTHUBHOCTD Ha
HCPAaBCHCTBA C MOJyJICM JI0Ka3aTeIbCTBa C OCHOBHBIMU OHATUSMY; MaTeMaTHKE; IPAaKTUYECKHX
HEpPaBEHCTB, — BEIOMpATh U OCHOBAMH METOIUYECKOU 3AHATHAX
TpaHcrieHIeHTHBIE coJieprKaInx pean30BBIBaTh Hanbolee KYJbTYPBl YUUTEIS
YPaBHEHHs U HEPABEHCTBA C VK-2, TIK-1 MOJTYJIH; PpaIlMOHAIBHBIN METOJT MaTeMaTHKH Beinonnenue
MOIyJIEM MIPUEMBI B MCTO/IBI pelICHHS 3a1a4H, OCHOBHBIMU METOJAMHU JOMAILHKX 3aJaHuH
pelIeHus: OCHOBHBIX — MPUMEHSTH PEIICHMSI IMKOTBHBIX
OCHOBHBIE METOIBI PEIICHNA VKA I BHJIOB YPaBHEHUH, UH(POPMAIIOHHO- MaTeMaTI/IIICCI?I/IX 3a/1a4 ¢ KonTponsnas
3784 ¢ MAPAMETpAMH ) HEPABEHCTB C KOMMYHUKALIMOHHBIE napameTpamus; pabota Ne 1
MOJIYJIEM U HX TEXHOJIOTUH TIPU MaTeMaTHYECKHUM arapaToM,
CUCTEM U3yYEHUH YUeOHOTrO HEOOXOAMMBIM TIPH PEIICHUHN Kontponbhas
Jlunelinble U KBaApaTHBIC OCHOBHBIE THITBI MaTepuana; 3aj1a4 ¢ mapaMeTpaMu; Pabora Ne 2
YpaBHEHUS ¥ HEPABEHCTBA C YK-2, I1K-1 3a1a4 ¢ — pemath 1 000CHOBBIBATh o1I00pPOM 3aj1ad,
napameTpaMu U UX CHUCTEMBI napaMeTpamu; 3a/1ayu C mapaMeTpamu; OopraHu3anuen u
METOBI PEIICHUS — pemaTh MPaKTHKO- MPOBEICHUEM 3aHITHH CO
OCHOBHBIX THUIIOB OpHEHTHPOBAHHBIE 33]a41 LIKOJIBHUKAMU 110 PEIICHUIO
AHUTHTHICCKHE I 3a/1a4 ¢ 10 pa3zieniaM Kypca; 3a/1a4; }
reOMETPHYECKHE TIPHEMbI VK2, TIK-1 napamMeTpaMu; penaTh OCHOBHBIC TUITBI METOJIUKOU O6y‘-IeHI/I$I

peleHus 3a1a4 ©
napameTpaMu

METOAUKY 00ydeHHs
yUaIIuXCsl PeLICHHIO
LIKOJIBHBIX 3a/1a4 C
napamMeTpamu

3ajady, [IpeUlaraBuInxcs
Ha EI'D B pa3Hbie rofs

YHAIIIXCS PEIICHNIO
IIKOJIBHBIX 3a]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

IIponeHT npaBUIBHBIX OTBETOB Ho 60 61-80 81-90 91-100
KonnuectBo 0anaoB 3a aKTUBHOCTH HA 3aHATHH 0,2 0,6 0,8 1
4.2. BpinonHeHne JOMAITHEro 3aIaHHs

[IpoLeHT paBUIBHBIX OTBETOB Ho 60 61-80 81-90 91-100
KonnuecTBo 6auioB 3a BEITOJIHEHHOE JOMAIIIHEE 3aJaHue 0,2 0,5 0,8 1
4.3. BoinoJiHeHHEe HHAUBUAYAJBLHOIO 33/1aHUS

[IpoleHT npaBMWIIBHBIX OTBETOB Jo 60 61-80 81-90 91-100
KonmdecTBo 6ayiyioB 3a BRIMOTHEHHOS HHANBUAYATHHOE 3a1aHHEC 5 10 15 20
1.4. BoinostHeHHe KOHTPOJIbHOI padoThI

[IporeHT MpaBUIBHO PELICHHBIX 33 JaHHUH Mo 60 61-80 81-90 91-100
KoandecTBo 6aJIioB 3a BRIMOJTHEHHE KOHTPOJIBHOH 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. Pemnth HEPaBEHCTBO: |x - 2| + ’3 - x| >2+x.

Pemienue. MeTonom UHTEPBAIOB.
1) Haxomum HyIH MOAMOYJIBHBIX BRIDOKCHHN: 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<I.O06wee pemenne: x <1
2. 2<x<3: x-243-x>2+x

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

x > 7. 00mee perrenue: x > 7
OtseT: X € (—OO; 1)u(7; —|—oo) .

2 2
2. PemnTe HEPABEHCTBO: ‘x —5x+ 6| > ’x +4x— 5‘ )

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

(xz —5x+6)2 > (xz -|—4x—5)2

(x> =5x+6) —(x*+4x-5) 20

(x2 ~5x4+6—(x7 +4x—5))(x2 ~Sx+6+ (a7 +4x—5))2 >0

(Ox+11)(2x* —x+1)20

2x* —x+1>0 npu mobsIx X, T.K. D <0.38auutr, —9x+11>0

11
9x—11<0, Torma XSE

=]
OTBeT: | —0;, — |.
9




3. 3agaua. U3BecTHO, UTO ypaBHEHHUE (2 p+3)x2 +(p+3)x+1=0 umeer xoTst Obl OMH KOpeHb. HaiimuTe Bce

3HaueHus rmapamerpa /), Ipu KOTOPBIX YMCIIO PAa3IMYHBIX KOPHEH 3TOTO ypaBHEHHS PABHO YUCIY Pa3iIMYHBIX

2x4+1 _ 1
KOpHEH YPaBHCHUS 51 _ » \/x 3.3

1 cnoco6. Beeem HOByIO mepeMeHHYI /=~/x—3, x=1>+3, >0. Torna npu 7#2! Bropoe ypasHeHHe
mpuver Bun (2(12 +3)+ 1)t +3)=21-p < 28 +6t> +7t+ p=0.

[Mokaxem, uto QyHKIHA @(f)= 20 4612+ 71 + p BoO3pactaeT mpu (20. DTO ciegyeT W3 TOrO, YTO
P'(1)=612+121+7>0.
Takum o6pasom, ypasrerre (/) =0 umeer me 6onee 0OMHOrO KOPHS M YCIOBHAM 3aadud yHOBIETBOPSIOT T€

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

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

[IpoBepyM, UMEET JI BTOPOE YPABHEHUE PELICHUE TIPU ITUX 3HaUYeHUX /) .

a) p=-15. p(0)=-1,5<0, ¢(1)=15-1,5=13,5>0. Vpasuenne ¢(X)=0 umeer xopens» Ha unTEpBaNE
(0:1).

6) p=-1.¢(0)=-1<0, ¢(1)=14>0. Ypasnenue ¢(¢) =0 umeer xopens na unreppane (0;1).
B) P = 3. YpaBHeHue (p(t) =0 213 + 6t2 + 7t + 3 =0 ne umeer pemenuii (£ > ().

2x +1 1
_ X)=g(x Jx)=5 ag( )=———> ¥23,
2 cnoco6. Bropoe ypaBenne 3amumem B uge Jf (X) = ), Te \/ﬁ 3

Tax kak (¥)>0 1o ypasnenne /(X)=g(X) moxer umers pemenus Toabko mpu P < 2 1, MOCKOIbKY

2x+1>0 npu x =3, BeisicHUM xXapakTep MMOBeACHUs (hYHKIIUN f ‘ug. f | — nuHeitHas dbyHKIHA,

k=

21 = > 0, mosromy / Bospacraer, E(f) = [ﬁ;%@).

& — y6riBaromas (yHKIMS, MHOKECTBO ee 3Hauenuit £(g) = (0;1} .

3

DTO O3HAYaeT, 4TO YpaBHCHUE f (X) =g (x) Ha MHO>ECTBE [3;+00) MOXET UMEeTh He 0oJiee OJTHOTO PEIICHHUS.
Kak u B mepBoM crocobe pelieHus, Haxomum 3Hadenus p=-1,5, p=-1 u p=3 mpu xoTopex meppoe
ypaBHEHHE MMEET €IUHCTBEHHOE pelleHue. IIpoBepKa «IOMO3PUTENbHBIX» 3HAueHMi mapamerpa /[
3aKJIIOYAETCS B CIEAYIOLIEM:

ecmn /(3)<g(3), 10 ypaBHeHHe J(x)=g(x) umeer pemrenne, ecmm xe /(3)>2(3), To pemenuit HeT.

14
@ p=-157(3)= 21+15 E<§ g(3).
__ _ A
7 7 1
= ). = > — 73
B) p=3. fO)=573=1g>3=80).
VYcnoBusM 3aauM yAOBIETBOPSIIOT 3HAYEHUST ) = —1, Su pP= —1.

Omeem: {—1,5;—1},

5.2. TunoBasi KOHTPOJILHasI padoTa
Kourpoasnast padora Ne 1.

1. Pewmrts ypasuenue: |x+5|—|x—3|=8
2. Pewmrts ypasHenue: |x—6|= ‘xz - 5x+9| .

3. Pemuts ypaBHEHUE: 0,7‘“‘"’2| = 0’7m .



|2lgx|

4. Pewmmth ypaBHEHUE: mz .

5. Pemmts ypaBHEHHUE: |tgx + ctgx‘ =—.

& -

Kntoy
Ne 3amaun 1 2 3 4 5
kr &
IIpaBunbHBIE OTBETHI [3; + w) 1;3 2;3 4 Ti g’ keZ

1. Pemmts Hepasenctso: [2x —1|—|x -2 > 4

2
2. VKa3aTb HAMMEHBIIEE LEJI0E MONOKHTEIBHOE PEIICHIE HePABEHCTBA: X —|5x+6/>0

3. Pemmth HepaBeHcTBO: 108, (x + 2) logM 2>1

lgd()c+y)2 =1

4. PemmuTh cucTeMY ypaBHEHUA:
lgy—1glx| =

log, 100

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

x|+ =1
Kntoy
Ne 3amaun IIpaBriIbHBIE OTBETHI
1 (—oo;—S]U[3;+oo)
2 7
; (1:2)

4 (&3]
5 {G;—%};(—%;%);(o;1);(0;—1);(1;0);(—1;0)}

KonTpoashas padora Ne 2.

1. Haiigute Bce 3HaueHHs mapamerpa / , MPU KaXKAOM M3 KOTOPHIX YHUCIO PAa3TUYHBIX KOPHEH ypaBHEHHS

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

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

= p2 +3 PaBHO YMCITy Pa3THUHBIX KOpHEi ypaBHeHns (p +3)x” +2x(p+9)+27 =0.

b=2-2a-7|a['n ¢= 2a° -7 | a | -4 ne npesocxomut — 7.

3. Halinure Bce 3HaueHus ¢, Oompmve 1, Ipu KaXJOM M3 KOTOPHIX HaWMeHbIee W3 ABYX uucen b u C He
wensie — 4, ecmu b =log? a—logs(25a*)+1,a ¢=9—log,(625a) —log> 5.

4. Haiinute Bce 3HaueHus d, MIPH KaXJIOM U3 KOTOPBIX 00a ducia 2cosa+9 u 2cos2a+4cosa+4
2-log,|x-5] <0,

(49+7x=2x* W +1

5. Haiimute Bce 3HauYeHus ¢, JUIS KOTOPBIX TPU KXKJIOM X U3 MpoMexyTka (—5:—2] 3HaueHHWe BBIpaXKCHUS
X’ —4|x| HE PaBHO 3HAYEHHUIO BHIpaKeHUs ¢ |x|+4.

SABJIAIOTCA PEIICHUAMU HEPABEHCTBA

Kntoy
| Ne Bomnpoca | IIpaBuiibHBIE OTBETHI




1 {-3; 7,9}

: EED

3 ae[\5 51UM125; +o0)
4 iz?”+ 27n, nel
5 a € (—0;—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).
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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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