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1. O0mme cBeaeHus

1. | Kadenpa Marematuku, pu3nKH 1 HHHOPMALUOHHBIX TEXHOIOTUH
44.03.05 Tlenaroruueck BaHU ByMs IpopuiisimMu
2. | HampaBneHue moaAroToBKu caarorurieckoe 0opaso ¢ (c By pod
TTOJATOTOBKH)
HamnpasneHHoCTh
3. P Marematuka. UHpOpMaTKa
(mpoduin)
4. | Aucummnuza (MOIYb) b51.B.01.03 [IpakTuKyM pelIeHus MKOJIbHBIX 337a4 10 MaTEMaTHKE
5. | ®opma oOydeHHUs OYHas
6. | I'om Habopa 2023

2. lMepeyeHb KOMMEeTeHL M

ITK-1. CnocobeH ocBauBaTh W HCIONB30BaTh TEOPETHUYCCKUE 3HAHWS M MPAKTUYCCKAE YMCHHS W HABBIKH B
MIpeAMETHON 00JIaCTH MPHU pPelIeHnH TPodecCHOHANBHBIX 3a71a4

MK-3. CnocobeH (opMUPOBaTh Pa3BUBAIOIIYI0 00pa30BaTEIbHYIO CpEAy JUIsl JOCTHXKCHUS JIMYHOCTHBIX,
MPEIMETHBIX U METANPEIMETHBIX Pe3yIbTATOB 00YUCHHUS CPESICTBAMH MPEMOAABAEMbIX YICOHBIX MPEAMETOB




3. Kpurepuu u nokasaresju olleHUBAHUS KOMIIETEHIIMI HA Pa3JIMYHbIX 3Tanax ux GopMUpoOBaHUS

JTtan ¢popMupoBaHus

Kputepun n noka3arteJin OnieHUBAHUS KOMIIETEHIHIT

DopMbl KOHTPOJISA

Dopmupyemasn
KOMIIeTeHIINHU (pa3aeJibl, copMupoBaHHOCTH
KOMIIeTeHIIU 3HaTh: Ymersn: Baagers: .
TeMbl JUCHHILIMHBI) KOMIETEHIUH
Mopynp uncia u ero — OCHOBHBIE IIOHATHS,
CBOMCTBA. JIunekHbIe (bopMyJIBI, TEOPEMBI U — METOJaMH PEMIECHUS
YpaBHEHUS M HEPABEHCTBA C YTBEPXKIICHUS, — pelaTh 3a1a4y 110 MaTeMaTHYeCKUX 3a1ad,
MoyieM. CHCcTEeMBbI IK-1, ITIK-3 BXOJISIIIHC B paszenam Kypca; COJIeprKaIX MOJYJIb;
JINHEWHBIX YPABHEHUN U COZIEpKaHUE — IPHUMEHATH METOJIUKOM 00y4eHUS
HEPABEHCTB C MOAYJIEM JTUCIHTIINHEI; TEOPETUYECKUNA MaTepHall; yYaIIUXCsl pelIeHnIo 3a1a4 ¢
— OCHOBHBIC ITPUEMBI U — HMCIIONB3YS ONpeNeIICHNUS, MOAYJIEM;
KBaHpaTvHHe 1 BBICIINX CIOCOOBI pelIeHHS TIPOBOTIUTH MIPaKTUYECKUMU HABBIKAMU
CTCIICHEN YPAaBHCHHA H [K-1, TK-3 3aJ1a4 ¢ MOJyJIEM; WCCJIC/IOBAHUS, CBSI3aHHBIC penIeHus MKOJIHHBIX 3a]1a9 1O AKTHBHOCTH Ha
HCpaBCHCTBA C MO/LYJIEM — JI0Ka3aTenbeTBa C OCHOBHBIMH MOHSTUSMK; |  MaTE€MAaTHUKE; IPaKTUIECKUX
HEPABEHCTB, — BBIOMpATh U OCHOBAMH METOAUYECKOU 3aHATUAX
TpancuennentHsie coACpiKalmx peaM30BLIBaTh HauboIee KYJBTYpPBI yUUTEIIS
ypaBHEHHS 1 HEPABEHCTBA C IK-1, ITK-3 MOJIyJIH; panoHAIBHBINA METO MaTeMaTHKH Beimonnenue
MOAYyJIEM — IIpUEMBI U METO/IbI peuieHus 3a1a4u; OCHOBHBIMU METOAaMU JOMAITHUX 3aJaHUI
pemIeHust OCHOBHBIX — MPHUMEHSATH pelIeHns MKOIbHBIX
OCHOBHBIE METOMII PEIIICHHs KoL TIKA BHJIOB YPaBHEHUH, UH()OPMAIHOHHO- MaTeMaTI/I‘IeCI.(I/IX 3a/1a4 ¢ KonTponbhas
3a/1a4 ¢ IIapamMeTpaMu ’ HEPaBCHCTB C KOMMYHHKaIlHUOHHBIC napamMeTpamu, pabora Ne 1
MOAYJIEM U UX TEXHOJIOTUU TIpU MaTEeMaTHYECKUM aIlllapaToM,
CUCTEM W3Y4YEeHHUHN y4eOHOTO HEO0OXOJMUMBIM TIPH PEIICHUN KonTponbHas
JIuHelHbIE U KBaJIPaTHBIE — OCHOBHBIEC THIIBI Marepuana; 3a/1a4 ¢ MapaMeTpamu; Pa6ora Ne 2
YPaBHEHUs ¥ HEPABEHCTBA C IIK-1, TIK-3 3amaq ¢ — pemarb ¥ 00OCHOBBIBATH noa00poM 3aj1au,
napaMeTpaMu ¥ UX CHCTEMBI apaMeTpamu; 3aJlauM C mapaMeTpamu; OpraHu3aluen u
— MCTOABI PCIICHUA — pemarthb IPaKTUKO- MPOBEACHUEM 3aHATUH CO
OCHOBHBIX THUIIOB OpPUEHTHUPOBAHHBIC 33/Ia4l IIKOJIbHUKAMHU 110 PEHICHHAIO
T ——— 3a1a4 ¢ 10 pa3fiesiaM Kypca; 3a/ad;
TeOMETPHYECKHE IIPHEMBI [IK- 1, TIK-3 HapaMeTpaMH; peuiaTb OCHOBHBIE TUIIbI METOJIMKOM 00y4eHus

peleHus 3a1a4 ¢
napameTpamu

— METOJUKY 00y4eHHs
YYaIIUXCS PEIISHUI0
LIKOJIBHBIX 33/1a4 C
napameTpamu

3aja4, peJIaraBLIInXCs
Ha EI'D B pa3Hble rojisl

ydamuxcs peuieHuo
IIKOJBHBIX 3a/1a4 C
napamMmeTpamu

IIxana oueHMBAHUA B paMKaX 0a/UIbHO-PEeTHHIOBOM CHCTEMBbI:

«HEYJIOBJIETBOPUTENHHO» — 60 OaIIIOB U MEHee; «yAOBIETBOPHUTEIbHO» — 61-80 6amioB; «xopomio» — 81-90 6amnos; «orimmuHO» — 91-100 6ammoB




4. Kputepun M mIKaJIbl OeHHBAHUSA

4.1. AKTUBHOCTH HA MPAKTHYECKUX 3aHATUIX

IIponeHT npaBUIBHBIX OTBETOB Ho 60 61-80 81-90 91-100
KonnyectBo 0aJIOB 32 aKTMBHOCTh Ha 3aHITHU 0,2 0,6 0,8 1
4.2. BolnonHeHUE JOMAIITHET0 3aIaHHs

[TporeHT NpaBHJIbHBIX OTBETOB Jo 60 61-80 81-90 91-100
KoanuecTBo 6auioB 3a BEIITOJHEHHOE JOMAIIIHEE 3a1aHue 0,2 0,5 0,8 1
4.3. BoinoJiHeHHe MHAUBUAYAJIBLHOIO 32/1aHUS

[IpolieHT paBUIBHBIX OTBETOB Ho 60 61-80 81-90 91-100
KonmdecTBo 6ayToB 3a BEIOJHEHHOES HHINBHIYAJIBHOE 33 JaHUE 5 10 15 20
1.4. BoinosiHeHHe KOHTPOJIbHOI padoThI

[IpoLieHT npaBMWIIBHO PEIIEHHBIX 3aAaHUN Mo 60 61-80 81-90 91-100
KonmdecTBo 6aJIIoB 3a BEIOJHEHHE KOHTPOJIBHON PabOTHI 5 10 15 20

5. TumoBble KOHTPOJbHBbIE 3aJaHUSI W MeTOAUYECKHe MAaTepHAJbI,
OLCHHBAHMS 3HAHMI, yMeHWil, HABBIKOB W (MJIM) ONBITA NeATEJbHOCTH, XAPAKTEPU3YIOIIUX 3TaIbI
¢opMupoBaHMs KOMIIETEHLMI B Mpollecce 0OCBOEHNsI 00pa30BaTeILHOI MPOrpaMMbl

5.1. TunoBoe foManIHee 3aJaHNe

1. Pemunth HEPABEHCTBO: ‘x— 2| + ‘3 —x| >2+Xx.

Pewienue. MeTooM UHTEPBAJIOB.
1) HaxomuM HyJIM HOAMOIYJIBHBIX BRIPAKEHHMIT: X = 2,

x=3

omnpejeJsiOIIHe TNPOLETyPbI

2) OTH TOYKH pa30MBAIOT YHCIOBYIO OCh Ha TPU NMPOMEXKYTKa, HalJieM 3HAUEHHsI BRIPOKEHHUS Ha KaXKIOM U3

HHX.
1. x<2: —x4+24+43—x>2+x

3x <3, x<I.O6umee pemenue: 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. O0miee pemenue: x > 7
OTtBeT: X € (—OO; 1) U(7; +OO) .

2 2
2. Pemure HepaBeHCTRBO: ‘x —S5x+ 6‘ > 'x +4x - 5‘ )

Pemenne. BO3B€,I[CM 00¢ yactu HCPaBCHCTBA B KBAJIpaT, T.K. OHU o0e HCOTpHULATCIIbHBI.

2

(x2 —5x+6)2 Z(x2 +4x—5)

(xz —5x+6)2 —(x2 +4x—5)2 >0

(+° —5x+6—(x2+4x—5))(x2 —5x+6+(x2+4x—5))2 >0

(-9x+11)(2x" —x+1)=0

2x* —x+1>0 npu mobsx X, T.K. D <0.3naunut, -9x+11>0

11
9x—11<0, Torna XSE

OTtBeT: | —0; — |.
9




3. 3anaua. M3BectHO, uto ypaBHeHue (2p+3)x”+(p+3)x+1=0 umeer XoTs 66 omuH Kopenb. Haiinute Bce

3HaueHus TapaMerpa [, Ipu KOTOPBIX YMCIIO PasIMYHBIX KOPHEW 3TOTO YPaBHEHHS PABHO YUCIY PA3IMYHBIX
. 2x+1 1
KOpHEN ABHCHU S - .
pHet yp 21-p  Jx-3+3

1 cmoco6. BBemeM HOBYIO MEPEMEHHYIO [ =+/X—3, X = 1?43, t>0. Torna npu P #21 Bropoe ypaBHEHHE
mpuver Bun (2(12 +3)+ D)(t+3)=21—p < 28 +61° +7t+ p=0.

IMokaxem, uto QyHKOHL @(f)= 20 +61% + Tt + p Bo3pactaeT npu (>0. Dro ciexyer M3 TOro, 4YTO
P()=61"+12+7>0.

Takum o6pasom, ypasHerue @(f)=0 numeer He 6onee OMHOTO KOPHS M YCIOBHSM 33Ul yIOBIETBOPSIOT TE

3HavyeHust [, MpU KOTOphIX 00a ypaBHEHHS MMEIOT EIMHCTBCHHOE pemieHue. [lepBoe ypaBHEHHE HMeEET
€MHCTBEHHBI KOPEHB B CIEAYIOUINX CIIydasx:

1L.2p+3=0 & p=-15, x:—%.
2. D=0 & (p+3)°-4Q2p+3)=0 & p?>-2p-3=0, p=—1, p=3.

[TpoBeprM, UMEET JIM BTOPOE YPABHEHHUE PEILEHHUE TIPH ITHX 3HaYeHHsAX [ .

a) p=-L5 ¢0)=-1,5<0, ¢(1)=15-1,5=13,5>0. YpaBHeHue @(x)=0 umeer KOpEHb Ha MHTEpPBaje
(01).

0) p= -1, ¢(0)=-1<0, ¢(1)=14>0. YpaBHeHue (1) =0 pmeer KOpEeHb Ha HHTEpBaje (0;1).
B) P = 3. VpaBHenue p(1)=0< 21 + 61> +7t+3 =0 e nueer pemernit (£ > 0).

2x+1 1
2 cnocod. Bropoe ypasuenne sanumem B Buge f (¥) = g(x), rpe S (¥) = 2?_ D’ g(x)= o313 x=3,

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

2x+1>0 npu x>3. BolsicHUM XapakTep HoBejeHus QyHKImi f uf. f — nuHeWHas QyHKIHA,

__ 2 . B .
k= T >0, nosromy /* Bo3pacraer, E(f)_{ﬂ—p’woj’

3

DTO O3HAYaeT, UTO YpaBHCHUE f(x)=g(x) nma muoxectse [3;+OO) MOXET UMEeTh He 00Jiee OJTHOTO pEeIICHHUS.

&8 — y6biBaromas (pyHKIIHs, MHOKECTBO €€ 3HaueHuil £ (g)= (0;1J .

Kak ¥ B mepBOM CHOCOGE pelleHHs, HaxoauM 3HaueHus p=-15, p=-1 u p=3 npm KoTOpHIX mepBoe
ypaBHEHHE MMeeT EIMHCTBEHHOE pelleHHe. IIpoBepKa «IIOJO3PHTENBbHBIX» 3HAYEHHWH mapamerpa /)
3aK/TI0YAETCS B CIEAYIOIIEM:

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

~ 7 14 1
a) p=-—L5. f(3):ng<§=8(3).

_ __ 7 _ 7 1_
_ __ 7 1. 1_
YcnoBusam 3aa4r YAOBJICTBOPAIOT 3HAYCHUA p = _1,5 n p = _1 .

Omeem: {—1, 5; —1} .

5.2. TunoBasi KOHTpOJILHAs padoTa
Koutpoabhast padora Ne 1.

1. Pemmrs ypaBuenue: |x+5|—|x—3[=8.
2. Pewmth ypaBHEHHE: |x—6|:’x2—5x+9|,

3. Pemmts ypasrenne: (0,72 = 0,7/ 08



|21gx|

4. Pemuth ypaBHEHHE: m:

& -

5. Pemuts ypaBHEHHE: |z‘gx + ctgx‘ =—.

Kntou
Ne 3amaun 1 2 3 4 5
kr 7w
[IpaBUIIbHBIE OTBETHI [3; + oo) 1;3 2:3 4 7 + E’ ke?

1. Pewwnts HepaBenctso:|2x —1|—|x—2| > 4

2
2. Vka3aTh HAUMEHbIIIEE LIET0e MONOKUTETbHOE PEIICHHE HEPABEHCTRA: X —|5x+6/>0
3. Pemmts HepaeHcTBO: 10g, (x + 2)10gM 2>1

lg\/(x+y)2 =1

1 .
lgy_lg‘x’:mg 100
4

4. PemmmTh cUCTEMY YpaBHEHUM:

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

[ +[y]=1
Kntoy
Ne 3amaun IIpaBmiIbHBIE OTBETHI
1 (—oo; —5]u[3;+oo)
2 7
3 (1; 2)

KonTpoashas padora Ne 2.

1. Haiinute Bce 3HaueHHs mapamerpa F , MpU KaXIOM M3 KOTOPBIX YMCIO PA3IMYHBIX KOpPHEW ypaBHEHUS

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

2. Haiigure Bce HEHyNeBble 3Ha4YeHUS (I, TPH KAKAOM U3 KOTOPHIX HaWOOJbllee W3 JBYX YHUCEN

= p2 + 3 paBHO YHCITy pa3IM4YHBIX KOpHEH ypaBHEHUS (p + 3)x? + 2x( p+9)+27=0.

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

3. Haifnmure Bce 3HaueHwss 4, Gonpimne 1, IpH KaKIOM W3 KOTOPHIX HaWMEHBINEe W3 NBYX uucen b m C He
MeHblne — 4, ecnu b = logg a—logs (25a")+1,a ¢=9— log,(625a)— logf, 5.

4. Haiiure Bce 3HaueHnss (I IpH KakJIOM U3 KOTOpPBIX 06a unciaa 2¢0Sa+9 u 2cos2a+4cosa+4
2—log, [ x—=35]| <0

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

5. Haiimute Bce 3HaueHHs d, JUIS KOTOPBIX HPU KKJIOM X M3 MPOMexyTka (—5:—2] 3HaueHHWE BBIPAKCHHUS
x*—4|x| He paBHO 3HAYEHUIO BHIPAKEHUs a| x| +4.

SABJIAIOTCA PECIICHUAMU HEPABEHCTBA

Kntoy
| Ne Bompoca | IIpaBuiibHBIE OTBETHI




1 {-3;7;,9}

: a3 ]

3 ael\5; 51UM125; +o)
4 J_rZT” +27n, nel
5 a € (—o0;—4)U[0, 2; +0)

5.3.Tunopoe MHAMBHIYATbHOE 3aJaHHE

IIpuMepHbIe TeMbI HHAMBUAYATbHBIX 3aJaHHI:

Mertonuka peleHus TPUrOHOMETPUYECKUX YPAaBHEHUH C TapaMeTpaMu.

Merouka pemeHus TPUroHOMETPUYECKUX HEPABEHCTB C NTapaMeTPaMH.

MerTofuKka perieHns oKa3aTeabHbIX YPaBHEHUH 1 HEPABEHCTB C MapaMeTpaMH.
MerTonuka pemeHus JorapuMUUECKUX YpaBHEHHI C TapaMeTpaMH.

Meronuka pemeHus Jorapu(pMUUECKIX HEPABEHCTB € IapaMeTpaMH.

MeTozuKa perieHns CUCTeM YpaBHEHHI U HEPAaBEHCTB, COJIEPIKAIINX IMapaMeTphl.
Metopauka perieHns ypaBHEHUI U HEpaBEHCTB € NTapaMeTpaMu, COAEPIKALINX MOIYJIb.
Metonuka pemrenus 3agaauii EI'D ¢ mapamerpamu (yposensb C, 3amanue 18).

PN B DD =

5.4. Bonpocsl Kk 3a4eTy:

1. Onpenenenune mMonyis dncna. CBoiicTBa Mogyssl. TUNONOTHS 33a4 110 OCHOBHBIM COAEP>KATENBHBIM JTMHHUIM
HIKOJIBHOTO Kypca MaTeMaTHKH, CBSI3aHHBIX C MOIYJIEM.

. Jluneiinble ypaBHEHHUS C MOJYJIEM, METO/IMKA UX PEIICHUS.

MeToauka perieHnss HEpaBEHCTB C MOJLYJIEM.

CucteMbl TMHEUHBIX YPABHEHUH C MOJYJIEM.

Cucrembl THHEHHBIX HEPABEHCTB C MOJYJIEM.

. AHanuTHYecKne METOJbl PELICHHUs anreOpanyecKux YpaBHEHHUH, COICp)KalluX HEW3BECTHOE MOJ 3HAKOM
Moayist. Mimroctpaiusi npuMeHeHUs BBIACTICHHBIX METOOB.

7. KBaaparHble ypaBHEHHS M1 HEPABEHCTBA C MOIYJIEM.

8. YpaBHEHUs U HEPABEHCTBA BHICIINX CTCIICHEH C MOIYJIEM.

9. HppanuoHanbHbIE YPaBHEHUS C MOAYJIEM, METOAMKA UX PEIICHUS.

10.1IpeoOpazoBanus rpadukoB QyHKIHH, CONEPIKAIINX apTYMEHT IO/ 3HAKOM MOTYJIS.

11.TToka3aTenbHBIC YPABHEHHSI C MOAYJIEM.

12.JIorapupMuyueckie ypaBHEHHUS ¢ MOZYJIEM.

13. TpuroHoMeTpUUECKUE YPABHEHUS C MOIYJIEM.

14.TToxa3aTenpHBIC HEPABEHCTBA C MOTYJICM.

15.JTorapudpmuueckrie HepaBeHCTBA C MOYJIEM.

16. TpuroHoMeTpu4ECKHE HEPABEHCTBA C MOAYJIEM.

17.CucteMsl TOKa3aTeNbHBIX U JIorapu(MUYIeCcKIe ypaBHEHUI 1 HEPABEHCTB C MOIYJIEM.

18.Tumsl 3a1a4 ¢ napamerpaMu. [lapameTp 1 MOMCK pelieHnit ypaBHEHUH, HEPAaBEHCTB U UX CUCTEM (BETBIICHUE).

19. AHanuTHYECKUI METOJ pelIeHrs 3ajjay C MapamMeTpamH.

20.I'eomeTpryeckuil METO PELICHUS 334a4 C TapaMeTpaMHu.

21.Metox penieHus OTHOCUTEIBHO TTapaMeTpa.

22.ANTOpPUTM pelIeHNs TUHEHHBIX YPaBHEHUH C MapaMeTPOM.

23.Pemenne TMHENHBIX YPaBHEHUH C TApaMETPOM.

24.PellieHre TMHEUHBIX HEPABEHCTB C MapaMeTPOM.

25.1TapamMeTp ¥ KONUYECTBO PEUICHUH CUCTEMBI IMHEWHBIX yPaBHEHHUIA.

26.Pemenne cucteM JIMHENHBIX YpaBHEHUH C TapaMETPOM.

277.PenieHne cucTeM JTMHEHHBIX HEPABEHCTB C ApaMETPOM.

28. AITopuTMHYECKOE MPEANICAaHNE PEIIEHHUS KBaAPATHBIX YPaBHEHUH € TapaMeTpoM.

29.Ilpumenenune TeopeMsl Bruera npu penieHny KBaJpaTHBIX YPaBHEHUH C TapaMETPOM.

30.PacnionoxeHne KOpHel KBaJpaTUIHON (YHKIINHA OTHOCUTENBHO 33/IaHHOU TOYKHU.

31.3agaun, cBOASIIIAECS K HCCIICAOBAHMIO PACITONIOKEHHUS KOPHEH KBAAPATUIHONW (DYHKITHH.

32.PemieHre KBaJpaTHBIX YPaBHEHUH C MapaMeTpoM IEepBOTO THMA (IS KaXKJIOro 3HA4YEHHUS MapaMeTpa HaWTH

BCE PELICHNS ypaBHEHHS)
33.Pemenne KBaJpaTHBIX YpPaBHEHUH BTOPOTO THITA (HAWTH BCE 3HAYCHHS MapaMeTpa MpU Ka)IOM U3 KOTOPBIX
ypaBHEHHUE YIOBJIECTBOPSIET 3aJaHHBIM YCIOBHAM).
34.Vcnions30BaHue OTPaHUYEHHOCTH (DYHKLUH, BXOAALINX B JIEBYIO M IPABYIO YaCTH YPAaBHEHUH M HEPABEHCTB.
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