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Kypca «Pemenne 3a1a4 noBbINIEHHOH CJIOKHOCTH 10 MaTeMaTHKE»
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[lenb: MOBBICUTH YPOBEHb KOMIIETEHTHOCTH IIPUM PEIICHWH 3a1a4 TTOBBIIICHHON
CJIOXKHOCTH IO MaTeMaTHKe

Kareropus ciaymareneii: mxonsHukH (10 kiacc)

Cpok obyuenwus: 7 mecsiieB

®opma oOydeHHs: OYHO-3a04Has

Kon-Bo yacor
®opma
No Haumenosanue tem Bceero [IpakTnyeckue
Jlekmunm KOHTPOJIS
3aHATUS
Auirebpa M HaYaNa aHAJIM3A
1 | TexcroBele 3ama4n 3 0,5 2,5 -
2 | Teopust BeposiTHOCTEH 335 1 255 -
3 | I'paduku pyskimii 3 0,5 2,5 -
4 | Tlpocreitiue ypaBHenus 3,5 1 2,5 -
5 | ConepxarenpHble 33190 U3 PasHbIX
N 25 0,5 2
obJracreit HayK
6 | Bextopsr 2,5 0,5 2 -
7 | DxoHOMHMYECKas 3aj1aua 5 1 4 -
8 | YpaBHeHus u 0160p KOpHEH 4 | 3
TI'eomeTpus
9 | IlnanumeTpust: miomanu Guryp 2.5 1 2,5 ”
10 | TTnanumerpust 3,5 1 2,5
Hrorosas arrecranus g - - TECTHPOBAHHE
Uroro 34 8 26
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1. Ilesin v 327241 AHCUHIIHHBI

Ieabio u3ydeHus Kypca «PerieHue 3anad IMOBBIIIEHHOW CJIOKHOCTH 110
MaTeMaTHKe» B arpokiiaccax sBIISIETCS IIOBBINICHHE YPOBHS KOMIIETCHTHOCTH
IKOJILHUKOB IIPH PEIIeHUH 3a/1a4 MMOBBIIIEHHOW CIIOXHOCTH 110 MaTEMaTHKE.

3agaum:
— pacIIMpUTL KpPYro3op IIKOJBHMKOB B  00nacTu COBpPEMEHHOM
MaTEeMaTHUKH,
— paccMOTpeTh HEKOTOpbIE BONPOCHI, HE BXOIAIINE B IIKOJIBHBIN KypC
MaTEMaTHKH;

—[IOBBICUTh YpPOBEHb TIOJrOTOBKM ILIKOJBHUKOB I10 PpeIIeHUI0 3a1a4
TIOBBIIIICHHOH CIIOHOCTH, COOTBETCTBYIOIIUX 3a/jaHuaM yactu 2 KMM
10 MaTeMaTHKe.
BBINyCKHUK arpoKIaccoB JIOJIKEH:
3uare/[lonnmMaTh:
= CaolicTBa CTereHe, pasuKaoB, nporapupMoB u
TPUTOHOMETPUYECKUX (DYHKIIMHU;
-~ (GYHKUMH U UX TpadUKH;
—  BH[BI YpaBHEHHH U METOJIbI UX PEIICHMS;
—  BUJbl HEPABEHCTB U METOJIbl MX PELICHUS,
—  TIpocTeiilliie MaTeMaTUYeCK1e MOJIEIIH;
—  reoMmeTpuyeckue GUTyphl U Tesa, a TAKXKe UX CBOUCTBA.
Ymern:

- BhITIOMHATH MPAKTHYECKHE pacyeThl 1o GopMyiiaM, BKIOYas GopMyIibl,
cozepIKallie CTENeHH, PaJUKaNbI, JOrapu(Mbel ¥ TPHTOHOMETpUIECKUe (QYHKIUH,
WCTIONB3ysl MNpPU  HeOOXOAMMOCTH CIIpaBOYHBIE MaTepHaibl W [POCTEHLINe
BBIYHMCITUTENIBHBIE YCTPONUCTBA;

B CTPOMTH M MCCIIE0BATh IIPOCTEHIIINE MaTeMaTHYECKHE MOJIEIIEH;

- ONMCHIBATH M  HCCIENOBaThH C [OMOMIBIO  (QYHKIWH  pealbHbIe
3aBUCUMOCTH, MIPEJICTABIIAS UX FPapUIECKH;

= pemiath reoMeTpuyecKue, QU3MYECKHe, SKOHOMHYECKHEe U JpYrue
NPUKJIAHBIE 3a/Ia44, B TOM YHCIIe 3a1a9i Ha HauOOJbIINE U HAUMEHBILNE 3HAUCHUS
C MpUMEHEHHEM arlnapara MaTeMaTHYeCKOro aHalln3a;

- aHAJIM3UPOBATH peajbHble YMCIIOBbIE JaHHbIE, IPEICTABJIEHHBIC B BUJIC
auarpamm, rpauKoB, aHATU3UPOBATh HHOOPMALIMIO CTATUCTHYECKOrO XapaKTepa;

b uccienoBath (MOIEIMPOBATh) HECIIOXKHbIE MPAKTUYECKHE CHUTyallud Ha
OCHOBE H3Y4YEHHBIX (OPMYT U CBOWCTB (DHUIyp; BBIYMCIATH [UIMHBI, TIOUIATH U
00BeMBI pealbHbIX OOBEKTOB MPH PEIIeHUH IPAKTUYECKMX 331ad4, HCIOJb3Ys NpH
HEeOOXOIMMOCTH CIIPABOYHUKHU U BBIUUCIIUTENIBHbIE YCTPONUCTBA.

Hcnonb3oBaTth npuodpeTeHHbIe 3HAHHUS n yMeHust B
NPaKTHYECKONH e TeJbHOCTH H TIOBCeIHEBHOM KH3HH IJIs:

= AZIeKBaTHOTO NMPUMEHEHHWs MAaTeMaTUKH Ul PEIIeHUs BO3HUKAIOIMX B
MTOBCEIHEBHOM KU3HU NIPOOIIEM.




2. Coaepikanue U CTPYKTYypa
2.1. HaumeHoBaHue TEM

1. TexcrToBble 3a1a4u

2. Teopus BeposTHOCTEH

3. I'paduxu pyHKIMHA

4. Tlpocreiimme ypaBHEHHUS

5. ConepskarelbHble 3a/[a4y U3 pa3HbIX o0jiacTed HayK
6. Bexropsl

7. DxoHOMMUYeEcKas 3ajaya

8. YpaBHeHus U 0TOOp KOpHEH

9. IlnapumeTpus: row@Iu Guryp

10.ITnanumerpus

2.2. PacnpejesieHHe BpeMeHH MO TeMaM

Konuyectro
Neo Tempbl 4acoB
JI3 I3
1 | TexcroBsle 3agauu 0,5 2,5
2 | Teopus BeposTHOCTEH 1 2,5
3 | I'paduku GyHKUMA 0,5 2.5
4 | Ilpocreiiiune ypapHeHH 1 25
5 | ConeprkaresbHbIe 38JJa4M W3 pa3HbIX oOJiacreit HayK 0,5 2
6 | Bexropsr 0.5 2
7 | DxoHoMHyecKkas 3aaya 1 4
8 | Ypasuenus u orbop KopHen 1 3
9 | [InanumeTpus: muomamm GUryp 1 2,5
10 | IlnanumeTpus 1 2.5
OO01ast Tpy40€MKOCTh 8 26 |

2.3. UTorosas pabora

WUTOoroBplii  KOHTpPOJb  3HAHWW  IIPOBOJUTCA  C  HCIOIB30BAHHEM
COOTBETCTBYIOIMX KOHTPOIBHO-U3MEPUTEIbHBIX ~MaTepUajoB B BHIE TeCTa,
KOHTPOJIMPYIOLIEr0 OCBOEHHE IIKOIBHUKOM MporpamMMbl 00y4eHus. [l momydeHus
3aueTa He0OXOIMMO MPABUIILHO OTBETUTH He MeHee ueM Ha 50% BOMpOCoB.




3. ®oHJ OLlEHOYHBIX CPEACTB
3.1. IlepevyeHb BONpOCOB 110 H3y4aeMbIM TeMaM

1. TexcToBble 3a1aun
1.1. 3agaun nHa nBrwkenne. CBA3b MEKAY PACCTOSHMEM, CKOPOCTHIO M BpeMeHeM
JIBUKEHHUS
1.2.3ana4n Ha paboty. CBs3b MekKIy 06bEMOM, CKOPOCTHIO M BpeMEHEM paboTh!
1.3. 3ajaun Ha cMecH 1 crutaBbl. [ToHSTHE KOHLIEHTPALIMH BEILECTBA
1.4. 3ajaun Ha cOCTaBIIEHUS CHCTEM ypaBHEHUH

2. Teopus BeposiTHOCTEMN
2.1. Knaccudeckoe orpe/iesieHue BEpOSTHOCTH
2.2. OCHOBHBIE TEOPEMBI TEOPHHU BEPOSTHOCTEH

3. I'paduku pynkimit
3.1. JIunetinvie pyHKIUMU
3.2. [Tapabousr
3.3. 'unepGoibl
3.4. MppauuonansHble GyHKIUHA
3.5. IlokasarenbsHble 1 Jorapudpmuueckue GyHKIHA
3.6. Tpuronomerpuueckue GpyHKIMHN

4. Ilpocreiiiue ypaBHeHus
4.1. JIuneiiHble ypaBHEHHS.
4.2. KBazpaTHble ypaBHEHUSI.
4.3. PaunoHanbHBle ypaBHEHMS.
4.4. VppaliioHanbHble YpaBHEHHUS.
4.5. IlokazarenbHble ypaBHEHUS.
4.6. Jlorapudpmudeckne ypaBHEeHMUS.

5. CozniepxarenbHble 3a1a4u U3 pa3HbIX ob1acTeit Hayk
5.1. «DxoHOMUYECKHEY» 3a0aUn
2. «Puznveckue» 3a1auu

6. BexTopsl
6.1. BeKTOpEI U OnepaLuK HaJl HUMH

7. DKOHOMHYECKas 3a7aya
7.1. 3anauu Ha ONTUMAITBHBIN BEIGOP
7.2. baHky, BKITAIbI, KPEIUTHI

8. YpaBHeHMs U 0TOOp KOpHEH
8.1. Jlorapudmuueckue v nmokasaresnbHble ypaBHeHHs, 0T60p KOpHeit
8.2. TpuroHomeTpudeckue ypaBHEHHUs U OTOOpP KOPHEH
8.3. Tpuronomerpudeckue ypasHenus, ucciaenosanue OJ13
8.4. YpaBHEHUS CMEIIEHHOrO THIIA




9. ITnanumerpus: miuowanu Gpuryp
9.1. IlpsMOyronbHBIN TPEYTroONbHUK
9.2. PaBHOOeIpeHHBIN TPEYTOJIbHUK
9.3. TpeyroasHuKkH 00111€r0 BUAA
9.4. [NapamienorpaMmel
9.5. Tpaneuus
9.6. I1pou3BOJIbHBIA MHOTOYTOJIBHUK
9.7. Kpyr u cexrop
9.8. LleHTpasnbHble U BIMCAHHBIE YTJIbI
9.9. KacarenbHas, xop/a, ceKyuiast
9.10. Briucanuble OKPY>KHOCTH
9.11. OnucanHble OKPY>XKHOCTH

10. IlnanumeTpus
10.1. MHOroyrojibHUKHM U UX CBOMCTBA
10.2. OKpyKHOCTH ¥ TPEYTOJIbHUKH
10.3. OKpY>XHOCTH U YEThIPEXYTOJIbHUKH
10.4. OKpy>XHOCTH ¥ CUCTEMBI OKPYHHOCTEH
10.5. 3aga4yu Ha J0KA3aTEILCTBO U BEIYMCIEHUE

3.2. O0pa3ubl TECTOBbIX 32/ 1aHHUI

1. Ha pucynke uzoGpaxen rpapuk dpyukiuu f(x)=kx +b. Haiiaure f(-5).

2. Ha pucyHke uzobpaxxeH rpadpuk GyHKIuu [ (x) =2x" +bx +c. Haitaure f(-5).
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3. Haitmute xopens ypaBHeHUs X + 2 =—x. Ecnu ypaBHeHue umeer 6osee 0JHOrO
KOpHS, YKOKUTE OOJBIINN U3 HUX.

4. Peunte ypaBHEHHE (x—l)2 =(x+6)2. Ecnu ypaBHeHHe uMmeeT 0Oojiee OJHOIO
KOPHSI, yKaXxuTe OOJIBLINH U3 HUX.

5. JlaHBI BEKTOPBI 5(1; 2), 5(— g 6), 5(4; —2). HaiiguTe nnuHy BekTopa a —b +c.

6. Hekoropas KOMIaHusi MpOIaeT CBOK MPOAyKUMI0 Mo ueHe p=500py6. 3a
eIMHUILY, TepeMeHHBIe 3aTpaTbl Ha IPOU3BOJICTBO OJHOM €IUHHIIBI IMPOAYKUHH
cocTaBisaloT v=300 py0., TOCTOSIHHBEIE Ppacxoipl mnpeanpusitus f=700000 py6. B
MecsI. MecsiuHasi oneparioHHasi NPUOBLTE MPeanpuATHs (B pyOIIsix) BBIYHMCIAETCS
mo dopmyne 7(q)=q(p-v)— f. Onpenenure HauMeHbUIMH MeCSUYHBIH OOBEM

MPOU3BOACTBA ¢ (€OMHMIL NPOAYKLHHU), IPU KOTOPOM MecsYyHas oleparroHHas
NPUOBLTEL peanpusThs Oynet He MeHbIne 300000 pyo.

7. BeicoTa Hax 3emiiell MOAOPOILIEHHOTO BBEPX MsA4Ya MEHSETCS [0 3aKOHY
h(t)=1,6 + 8¢ — 5t*, rne h — BBICOTA B MeTpax, £ — BPeMsl B CEKYH/[aX, [POLIELIee C
mMomeHTa Opocka. CKONbKO CeKyHI MAY OyJeT HaXOJUThCS Ha BBICOTE HE MEHEE TpeX
MEeTpOB?

8. B tpeyronmsuuke ABC CH — BwicoTa, AD — Ouccektpuca, O — TO4YKa
nepeceuenuss CH u AD, yron BAD pasen 26°. Haiinure yron 4OC. OtBer naiite B
rpajmycax.

9. B tpeyronsuuke ABC yron A paBen 40°, BHEIIHUI yroil Mpu BeplIMHE B paBeH
102°. Haiinure yron C. OTBer naiite B rpajgycax.

e e o 1
10. Haiinure BmMcaHHBIA yroJj, onuparollMics Ha YTy, JUIMHA KOTOPOW paBHa 3

JUIMHBI OKpY>kHOCTH. OTBeT JaiiTe B rpaaycax.

11. KakoBa BEpOsSTHOCTH TOro, YTO B CIy4allHOM TeJle(pOHHOM HOMepe TpH
nocjeHue LAppPbI OJUHAKOBbIE?

12. B kmacce 26 uenosek, cpeau Hux asa Gimmsnena — Auzapei u Cepreit. Knace
cllydyailHbIM 00pa3oM JensT Ha ABe rpynnbsl mo 13 yemoBexk B kaxnoil. Hawnure
BEPOATHOCTH TOT0, YTO AHJipel u Ceprei OKaxKyTcsl B OHOU IpyIIIe.

13. Hayunast koH(epeHuuns nposoaurcs B 4 nHs. Beero 3amnanuposano 50 qokiiajgos
— repBble Ba IHA 1o |1 DOKITamoB, oCTalbHBIE paclpelielieHbl MOPOBHY MEXIy
TPETBUM W YeTBEpTHIM IHAMH. [lOpsIOK IOKIIAZOB oOmpenensieTcss KepeObEBKOM.
KakoBa BeposiTHOCTb, 4TO J0KiIa] rpodeccopa M. okaxeTcs 3arjaHUpPOBaHHBIM Ha
MIOCJICTHUH JeHb KOH(hepeHInn?

14. B copeBHOBaHUAX 10 TOJKAHUIO SApa y4acTBYIOT 3 crioprcMeHa u3 MakeoHu,
8 cnoprcmenoB u3 Cepbum, 3 crnoprcmena u3 Xopsatud U 6 — u3 ClioBeHHH.
[Topsimok, B KOTOPOM BBICTYITAIOT CIOPTCMEHBI, onpenensercs xkpebuem. Hadaure
BEPOATHOCTb TOT'0, YTO CIIOPTCMEH, KOTOPBIA BHICTYIIAET IMOCJIEIAHUM, OKaXETCS U3
CepOun.

15. buatnonuct 4 pasa cTpelsiseT Mo MUILEHAM. BeposaTHOCTE nomnagaHus B MUILICHb
npu OJHOM BbICTpenie paBHa 0,6. Hailimure BeposATHOCTH TOro, 4To OMATIOHHCT
nepBble TPU pasza IollaJl B MHULICHW, a MOCIAeAHMHA pa3 mpomaxHyics. Pesynsrar
OKPYIJIUTE IO COTHIX.

16. JIBe pabpukm BHITyCKAIOT OJTMHAKOBBIE CTEKJIa s aBTOMOOMIIBHBIX (hap. [leppas
¢abpuka BeiTyckaeT 65% 3THX crekoi, Bropas — 35%. [lepas ¢pabpuka BeIilTycKaeT



2% OpakoBaHHBIX cTekos, a BTopas — 4%. Haiaure BepoATHOCTH TOrO, YTO
CIIy4yaiiHO KyIIJIEHHOE B Mara3uHe CTEeK/IO OKaKeTCsl OpaKOBAHHBIM.

17. OcHoBanus paBHOOeApeHHOM Tpaneuuu paBHbel 17 m 87. Beicora Tpaneuuu
paBHa 14. Haliure TaHreHC OCTPOro yria.

18. Haiiure o6nacts onpeneneHus QyHKIUH y=./4 - log x .

19. CKOJIBKO LIEJIBIX TOJOKATENBHBIX YACEN BXOIUT B 00/1aCTh 3HAUeHUH (QYHKIMN
y=3sin(3x-r)+6,5.
20. Haiigure 061acTh 3HaYeHUH QYHKIMHA y =4 —2sin’ x .

21. Pemure ypaBHeHue: 2sin(x- % )=1.

5 e
22. Pemure ypaBHeHue: cig’ (?}r — x] -3=0.

4 -0,5x ]
23. PelunTe HEPABEHCTBO 2 — [5} >(1,5)".

24. Peumrte HepaBeHctBo 0,16 —0,4" 20.

25. Tlpy MIaBHOM TOPMOXKEHHM aBTOMOOMJIS 3aBUCHMOCTb IPOWJIEHHOrO IyTH S,
M3MEpSEMOro B MeTpax, OT BpeMeHM t, NpOoIlue/lero ¢ MOMEHTa Havala
TOPMOJKEHHMs, U U3MEPAEMOT0 B CEKyHJaX, BhIpaxxaeTcs 3aKoHoM: S(1)=30t-2, 5,
CKONBKO METpPOB IpoeieT aBTOMOOMIb OT MOMEHTA Hadyaja TOPMOMKEHHS [0
IIOJTHOM OCTAaHOBKH?

r

26. Beluuciaure: — \/_

27. Pemmte ypashenue: 0,577 —4=0.
28. Haliiure HanbobIINH KOPEHb YPaBHEHUA: x —4x—2 =2.

.+_
log.c log,c

x|, 3aI1IMcaB B OTBETE IIPOHU3BEAECHUE €TI0 KOpHeﬁ.

29. HaliguTe 3Ha4eHUe BBIPAKEHHUS: ( Jlogznlﬁ npu c=+2.

30. Pemunre ypaBHeHue: log, x* = 8-

31. CiopTcMeH, cTapTysl ¢ OJHOrO KOHULA OacceiiHa, JOIIBIBAET [0 APYroro KOHI@
OacceiiHa, I10BOpayMBaeT U IUIBIBET oOOparHo. B TOT MOMEHT, KOraa OH
MOBOPAaYMBAaET, [0 COCEAHEH HOpOXKKEe HaBCTpedy €My BBIUIbIBACT [PYrou
CIIOPTCMEH, KOTOpBIi mporuisiBeT Oacceiin 3a 40 cexynn. Ilepsbiii cnoprcMmen
BEPHYJICSL K MECTy CBOEro crapTa uepe3 16 ceKyH] Iociie TOro, Kak MOpaBHSICS CO
CIIOPTCMEHOM, TUIBIBILIUM eMy HaBcTpedy. lpezmnomnaras, 4To CKOpOCTh CIIOPTCMEHOB
Bce BpeMs OblLIa IMOCTOSHHOM, OINpejenuTe, Yepe3 CKOJIBKO MHUHYT MOCjIe Havaia
CBOETI0 3arljIbiBa MepBbli CIIOPTCMEH BEPHYJICS K MECTY CTapTa.

3.3. [lpumepbl 32124 NOBbILIEHHOH CJI0KHOCTH

|. Pete ypaBHeHME: Vx+1++x+6 = /|2x+19|.

2. Pemmre ypaBHeHue: vx+5 -+/x-3 = [[2x-4|.

3. VkaxkuTe Bce 3HaUEHHS apryMeHTa X M3 OTpe3Ka [-7;m], TP KOTOPLIX PacCTOsSHUE
OT COOTBETCTBYIOIIEH TOUKM rpaduka QyHKIHH y=cos2x—sinx 10 ocu Ox OGonee




YyeM B JBa pa3a MPEBOCXOJUT PacCTOSHHUE OT OoCH Ox 10 COOTBETCTBYIOLIEH TOYKH
rpaduka y =sinx+1.

4. Ilentp chepsnl, onucanHoi Bokpyr nupamuasl ABCD, nexutr Ha peOpe AB, a
BepmmHa D paBHoynanena ot BepummH B, C, D. Halinute paccrosHue MexIy
npsmbiMi AB u CD, ecniu u3BecTHO, 4To paauyc onucadHoi Bokpyr ABCD cdepsr
V3-1

NG

G da+1
5. Haligute Bce 3HauyeHUs napamerpa a, MpHU KOTOPbIX oba 4ucia
a

paBeH /5, a KocuHyc yrna mexxay pedpom AC u rpanbio ABD pagen

-

U 3Ja-1

3—4cos’ x
ABIIAOTCA peLUeHHSIMH HepaBeHCTBﬂ ﬁﬁ
sinx—

4. JInTeparypa

1. MareMaruka: anrebpa ¥ Havyaja MaTeMaTHYECKOTO aHaJIW3a, TeOMETPHUS.
Anrebpa u Havana MaTteMmartHueckoro anammsa. 10-11 kmaccer / L. A. Anumos,
1O. M. Konsrun, M. B. TkauéBa [u np.]. — M.: [IpocBemienue, 2024. — 463 c.

2. Anrebpa u Havana MaTeMaruyeckoro asanmsa. 10-11 kmaccel. /
A. H. Konmoropos, A. M. A6pamos [u ap.]. — M.: TIpocseienue, 2024, — 384 c.

3. Marepuass! s oarotoBku K caade EI'D mo maremaruke 2024-2025 rr.

[Iporpammy cocTaBuiI:

HoueHt kadenpsl MaTeMaTUKH, GU3NKHA U
MH(GOPMAILIMOHHBIX TEXHOJIOTHI

Hepessaunsix E.A. @)&/ =
« A5 » centabps 2024 r. Sas

CornacoBaHo:
3aBenyroumii kKagenpoil MaTeMaTHKH,
GU3UKU U HHOOPMALIMOHHBIX TEXHOJIOTHIA,

JIOLEHT K.¢p.-M.H. MakcumoB A.H.
« 0?_9 » ceHTA0pst 2024 1.




