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1. I{e.nu n 3aAaru AucrlnrrJrrrHbr

I{e.nsro u3yileHkrs. Kypca <<Peruesue 3aAaq uosrrueHHofi cJro)KHocrr{ rro
MaTeMaTI{Ke) B alpoKJIaCCaX tBJI.geTCf, rroBbrrrreHr4e ypoBHr KoMneTeHTHocTr{
IUKOJIIHLTKOB npl4 perrreHr4lr 3aAaq rroBbrllreHnOft CIOXHOCTI4 nO MareMaTr4Ke.

3aAaqu:
- pacurl{pl{Tb Kpyro3op rrrKoJrbHrrKoB B o6racrr,r conpeuenuofi

MATEMATLTKI4;
- paccMorperb HeKoropbre Bolpocbr, He BXoA.rrUr4e B ruKonrnrrfi Kypc

MATEMATLIKI4;
- noBbIcI4Tb ypoBeHb no.{roToBKLr ruKoJrbHr4KoB rro pe[reHr,fio 3aAaq

rloBbllueHsoft croxHocrlr, coorBercrByroulr4x 3aAaHr{sM qacrkr 2 KInvI
TIO MATEMATIIKE.

BunycxHr{K arpoKJraccoB AoJDKeH :
* 3Harr/flonnmars:

Csoficrna cTe[eHeI{, paAHKanoB, norapnSuon
rprdroHoMerpuqecKrrx QyHrcqrEu ;

Qyurcquu u ux rpaQuru;
BI'IAbI ypaBHeHI4kI LI MeToAbI I{X peIueH}IlI;

Br{Abr HepaBeHcTB r4 MeToAbr Lrx pelreHr{fl;
npocrefi ruue MareMarr{rrecKlre MoAeJrra ;

Y*reru:

rrpocTeLrIuue
Bbrrrr4cJrlrTeJrbHbre ycTpor4cTBa;

crpor{Tb 14 ucc rreAoBarb npo crefi uu4e MareMarr{rrecKr{e uo4elefi ;
onncbrBarb Lr LrccJreAoBarb c noMorrlbro @yurcrlufi peaJrbHbre

3 aBlrcr{Mo cr}r, rrp eA cr aBrrfrfl. rx rp aQn recKu ;
perrrarb reoMerpr{qecKr{e, Qusuuecrue, gKoHoMnqecKr{e 14 Apyrue

lpI{KJIaAHbIe 3aAaql{, B ToM ql4cJre 3a4a-uu na vau6o.IIbIrII4e I4 Har{MeHbruue 3HarreHa[
c [p]IMeHeHI'teM a[napaTa MaTeMaTLrqe cKoro aH.uIu3a;

aHuru3upoBaTb peanbHbre qr4cJroBbre AaHHbre, [peAcTaBJreHHbre B Br{Ae

AI{alpaMM, rpaQzxoB, aHaIII43I{poBarb I,rnQopnrarlr4}o crarr{crr.rqecKoro xapaKTepa;
rrccJreAoBaB (rr,ro4enr.rpoBaTr) uecrolKHbre npaKTuqecKr{e cvTy a\uu Ha

ocHoBe r{3f{eHHbrx Qoprvryn v csoficre S".yp; Bbrqr{cJrrrb AJrr{Hbr, nJrorrlaAr{ vr
o6reurr pe€urbHbrx o6rexros rtpu peruenvrv [paKTr{qecKrlx 3aAarr, ucnoJrb3yr rrpu
ueo6xoArEMocrr.I cnpaBorrH krKu H Bbrqucr[TeJrbHbre ycrp ofi crna.

YMEHIIfl

reoMerplrqecKlre QrErypu Lrrerra, a raK)r(e zx cnoficrna.

Bunomsrb rIpaKTLIqecKI4e pacqerbr uo SoprvrynaM, BKJrrouar SoprrayJrbr,
coAepxalql4e crerre lau, pa4uK€Lrrbr, norapzSu br vr rpr4roHoMerpuqecKr,re Qynxqzn,
HcnoJrb3y;l upu neo6xoAzMocrt4 clpaBoqHbre Marepr{arrbr

IlcuomsoBarb npuo6pereHHbre 3HaHrrfl rr
rt pa KT[rrecrcofiAesreJrbHocrrr rr rroBceAnennofi r(n3Hu AJrfl :

" 
A.Uernarnoro rtplirMeHeHr4r MareMarurKpr AJrr perueHltr Bo3HLIKarcIrII4x B

rroBceAHesHofi xr{3Hr,r npo6nevr.



2. Co4ep?rcaHrre n crpyKTypa
2.l.HanueHoBaHrre reM

1. Texcrosrre 3a.ilaqpr
2. Teopax nepoxruocrefi
3. fpa$nrcu Synxqnfi
4. Ilpocrefirune ypaBHeHr4s
5. Co4epxareJrbHbre sa1aqn Lr3 pa3Hbrx o6nacrefi uayx
6. Bexropu
7 . SrononaraqecK€lr 3ailaLra
8. Vpannenusu or6op xopnefi
9. llnanraMerpr{r: rrrrou{aArr $uryp
l0.flnaHraMerplrr

2.2. P acnpeAeJreHr{e BpeMeH[ rro reMaM

2.3.VlroroBas pa6ora

I4torosHfi KoHTpoJIb suaHl,Ifi [poBoAr4Tcr c uarroJrb3oBaHr4eM
coorBercrByalqnx KoHTpOJIbHO-r{3Mepr{TeJrbHhrx Marepr.{anoB B Br{Ae recra,
KOHTpOJII4pyrOqero ocBoeHI,Ie ITIKOJTbHT{KOM nporpaMMhr o6yreHrar . [nx nonr{eHr{,
3aqera neo6xo4l.tMo npaBI{JIbHo orBerr{Tb He MeHee rreM Ha 50% noupocoB.

Ns Teuu

r eKcToBbIe 3aIIAqvr
'I'eopu.r 

nepoxruocrefi
I t 'r paQr,rKH tpyHKrlr.ru

Upocrefru

KonHqecrso
qacoB

JI3 n3
I 0,5 t <
2 I ? {
a
J 0,5 ? <
4 ) \
5 Co4epxarcJrbuhre saqarrnr,r3 pa3HbD( oOlracreft HayK 0,5 2
6 Berroprr

SronoMraqecKar 3aJraqa
ypaBHeHr.rr ri or0op ropHefi
Ilnalrnrrlerpnfl: nrofiIaAr,r Quryp
flnauruerpux

0,5 2
7 4
8 I J

9 1 2,5
t 0 I ) s
L/oqar TpyAoeMKOCTb 8 26



3. (Donq orleuorrHbrx cpeAcrB
3.1. IlepeqeHb BorrpocoB [o tlsyqaeMbrM TeMaM

l. TexcroBbre 3aAarrlr
1.1. 3aaa'ru Ha ABLIXeHT{e. Cssgr MexAy paccro.flHr4eM, cKopocrbro r{ BpeMeHeM
ABLrxteHLr.f,
l.2.3ala'runapa6ory. Cnrsr MexAy o6reuou, cKopocrbro n BpeMeHeM pa6orrr
1.3. 3ala'rrr Ha cMecvru cnnraBrr. llon.srne KoHrleHTparlr4r.r BerrlecrBa
I .4 . 3ala'rLr Ha cocraBJreHr4{ clrcreM ypannenufi

2.Teoput BepoflrHocrefi
2. 1. KnaccuqecKoe onpeAeneur4e BeporrHocrkr
2.2. O c*toBHbre reopeMbr reoprrri Bepofl rHocreft

3. fpaQurcu Synrqzfi
3. 1. Jlunefinue Qynrqnra
3.2.llapa6onu
3.3. funep6olrr
3 . 4 . klpp a\u oH€rJrbHbre $ynr<qnn
3.5. llorasareJrbHbre u Jrorapz$uu.recrne Synrquz
3.6. TpuroHoMerpr4rrecKr{e Qynrquu

4. llpocrefiune ypaBHeHut
4.1 . JInnefiHue ypaBHeHr.rr.
4 .2. KsalparHhre ypaBHeHlrr.
4.3 . P auuoH€urbHhre ypaBHeHr4s.
4 . 4 . l4pp arlr{ou€rJrbHbre ypaBH en:zr,.
4. 5. llora"sareJrbHbre ypaBHeHr{f, .
4.6. JlorapzQuu.recKlre ypaBHeHrf, .

5. Co4epNareJrbHbre 3a4a'uu r{3 p€BHbrx o6nacrefi nayr
5. 1 . <3rcoHoMr.rqecKr{e) 3aAaqr4
5 .2. <<@lzltqecKrde>) 3anaqu

6. Berropu
6.1. Berropbr r{ o[eparlprr4 HaA Hr{Mr{

7. SroHoMr{rrecK€ur 3anaq,a
7 .1 . 3aaa'rlr Ha orrrr{rualrHrrft nu6op
7 .2. Easrcra, BKJraAbr, KpeA[Thr

8. Ypannenufl, ra or6op ropnefi
8.1. Jlorapu0uzvecKne u rroKa3areJrbHbre ypaBHeHr,nr, or6op xopnefi
8.2. Tpur@HoMerpr4qecKr4e ypaBHeHr{r u or6op ropnefi
8 . 3 . Tpr.rroHoMerpriqecKr4e ypaBHeHr4 fl , vccrre AoBaHr4 e OAg
8.4. YpanHeHr.r{ cMerrreHHoro rr{rra



9. flnaHnMerpr{r: rnoqaAr4 Q".yp
9. 1 . llpxrraoyronbubrfi rpeyrorbHlrK
9 .2. P asno6e4peHuufi rpeyroJrbHr{K
9.3. TpeyroJrbHrlKn o6ulero Bkr4a
9 . 4 . flap axJre Jro rp aMM br
9.5. Tpauerys.
9. 6. llpougeonrHrrfi MHoroyroJrbHrrK
9.7. Kpyr r ceKrop
9.8. I{eurpaJrbHbre r{ Bnr,rcaHHbre ynrbr
9.9. KacareJrbHair, xopAa, ceKyrrla.rr
9. 1 0. BuzcanHbre oKpy)KHocrrr
9. 1 1. Onncaunbre oKpyxruocrr4

. 10. flnanuuerpkrfl,
10.1. MHoroyroJrbHr{Krr u nx csoficrna
L4.2. Oxpyxuo crkr H rpeyroJrbHrrKx
1 0.3 . Oxpyxno cru 14 qerbrpexyroJrbHr4Krir
10.4. Or<pyxno cru u cr4creMhr oKpylrHocrefi
10.5. 3a4a'ru Ha AoKa3areJrbcrBo u Brrqr4cneHrre

3.2. O6pa3rlbr recroBbrx sapanuia

1 . Ha plrcyHKe uro6paxeu rpa$ur SyHrqzu f (-) = Iu + b . ]FrafisLrre /(- S).

2. Hapr4cyHKe uro6paxeu rpaf,zr Synnqnn f (*) - 2x2 + bx + c . lFrafisure /(- S).
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3. Haitgure KopeHb ypaBHenus ",lx * 2 = -x . Ectru ypaBHeHrre r4Meer 6olee oAHoro
KopH.f,, yKax(HTe 6olrurufi Lr3 HLrx.
4. Perurare ypaBHeHLIe (t - 1)' = (x + 6)'. Ecru ypaBHeHne uMeer 6onee oAHoro
KopHrr, yKilKr{Te 6olrruzfi t,r3 Hrrx.
5. .{auu BeKropbr i(t;z),6(-z; a),i(+; -2). HafiArare Anr,rHy BeKropa i -6 +i .
6. Hexoropax KoMrraHr{.f, rpoAaer cBoro rpoAyKrllrrc ro rleHe p:500 py6. 3a
eAI4Hr{qy, [epeMeHHble 3arparbl Ha npor43BoAcrBo oAuofi eAlrHr{rlhr [poAyKqr,pr
cocraBJr{ror v:300 py6., [ocrorHHbre pacxoAhr rpeAnp]r{rux f:700000 py6. B
Mectq. Mecg'rHas orepalluo{Hat upu6um rpeArpaf,rur (n py6mx) u"rt"rrr"err"
ro Qoprrayneo(q) - q@ - r) - f . Oupe4.n"". nanuenrrurEfi rr4ecs.rHnfi o6reu
rIpoI{3BoAcrBa q (e4unnq upo4yrqzrE), rrpu KoropoM MecrqH€ur o[eparlr4oHHafl
npn6urr rpeArpurrua 6yger He MeHbrrre 300000 py6.

BBepx Mflqa MeHreTc.[ no 3aKor{y
t - BpeM.rr B ceKyHAax, [poueArxee c

7. Brrcora HaA selarefi noA6poureHHoro
hQ)=1,6 + 8r -  5f ,rge h- 

""r"ota 
B Merpax,

MoMeHTa 6pocra. Crolslco ceKyH.{ na.ru 6y.uer HaxoAlrrbc.f, Ha BbrcoTe He MeHee rpex
vrerpon?
8. B rpeyronbHr.rKe ABC CH - Bbrcora, AD 6uccexrpzca, o roqKa
repeceqenus CH u AD, yron BAD paBeH 26o. HairAr.rre yron AOC. Orser Aafire s
fpaAycax.
9. B rpeyroJrbHlrKe ABC yron A panet 40o, nnerunufi yron rrpr4 Beptuune B paBeH
I02". Hafi4ure yroJr C. Orner Aairre B rpaAycax.

10. Hafiar{re Brrrlcannrrfi yroJr, ornpa}otqufrcs Ha Ayry, g.JrvHa roropofi paBHa

AnuHbr oKpyxHocru. Orrer gairre B rpaAycax.
1 1. Karona BepotrHocrb roro, rITo B cryrafiuovr rene$onHovr HoMepe rpu
nocJreAHLr e qzQpu o4uuaxonrre?
12.8 KJIacce 26'renoseK, cpeAl{ HLrx ABa 6rulsHeqa - AnApeiru Ceprefi. K.rracc
clyrafiuuu o6pa:oM Aentr Ha ABe rpyrrrbr rro 13 .reroseK B raxAofi. Hafilzre
Bepo.rrrHocrb rofo, uro An4pefi rE Ceprefi oxaxyrcr B oAHofi rpyuue.
13. Hayruax rcou0epeHlluf, npoBoAllrcxs 4 Ans. Bcero 3arrJraHlrpoBaHo 50 AoxraAon
- rlepBble ABa AHt no 11 .qoxnaloB, ocr€LlbHbre pacnpeAeJreHbr rropoBHy Mex4y
rperbLlM 14 qerBeprblM AHtMrr. llopxgor AoKJraAoB o[peAeJr.rrercr xepe6rdnrcofi.
Karosa Bepo.lrHocrb, qro AoKJraA npo$eccopa M. oKaxercr 3anJraHLrpoBaHHhrM Ha
rrocJre.uHr{fi geur xoHQep en quu?
14. B copeBHoBannflx rlo roJIKaHHro rApa fracrByror 3 cnoprcMeHa ptg MareAoHLrLr,
8 crloprcMeHoB LI3 Cep6ww, 3 croprcMeHa r{3 Xopnaruu pr 6 - prs CroneHzu.
flopx4orc, B KoropoM Bblcryrlalor cnoprcMeHbr, oilpeAeJr.f,ercr xpe6uerrl. Hafigure
Bepo.f,THocrb roro, qro cnoprcMeH, rcoroprrft Bhlcrylaer flocJre,qu]rM, oKaKercs Lr3
Cepiuu.
15. FraarnoHucr 4 paza crpenser Iro MHrrreHrM. Bepomuocrb norraAauufl, B Mr.rureHb
rIpI4 oAHoM BblcrpeJle panna 0,6. Hafigure Bepo{rHocrb roro, qro 6prauonucr
nepBble rp.JI pa3a rlonan B MI{rueHLr, a nocne4Huft pa3 npoMaxHyJrcf,. Pesylrrar
oKpyfnuTe Ao coTbrx.
16. .{ne Qa6pnxu BblrycKalor oALIHaKoBbre creKrra AJur aBroMo6zrsnrrx Sap. llepear
Sa6pnra BblrrycKaer 65Yo orLIX creKoJr, Brop€u -35%.llepnar Sa6pnra BhrrrycKaer

I
7
)



2% 6paronanHrx creKoJr, a BTop€u 4%. Hafi4ure BeporrHocrb roro, qro
cnyraftuo KynneHHoe B Mara3lrHe creKJro oKaxercx 6paronaHHbrM.
17. OurosaHz.{ paBxo6e4penHofi rpaneq}rpr paBHrr 17 Lr 87. Brrcora rpaner{Hr4
paBHa l{.Haftlure raHreHc ocrporo yrna.
18. Hafi.qrEre o6nacrb orrpelenennfl Synxqnu y:rl4-loglx.
19. CrolrKo IIeJIrIX Irono)KLITeJrbHhrx r{ucer BXoAr{T e o6racrr sHaqeHufi $yHxqrEu
y:5sin(3x-r)+6,5.
20. Hafigrare o6lacrb 3HaqeHuft Synxqkrrr y=4-2sin2 x.

21. P emure ypaBHe uue: 2 s inlx- ! 1 : I .
-

22.Pemure ypaBHe nue: ctg'(+-.rl-, = o.
\ z  , /

23. Pemre HepaBeHcrBo , -( +)'' > (t,s)' .
.  \ 9 /  

\ ' /

24. Perture HepaBeHcrBo 0,16' - 0,4' > 0.
25. tlpu TIJIaBHoM TopMoxeHI4I{ aBTonao6u[a 3aBr4cr4Mocm npofiAeHHoro nyrn S,

Ll3Mep.f,eMoro B Merpax, or BpeMeHpr t, npolreArrrero c MoMeHTa Haqa{ra
TopMoxeuvIs, u H3MepteMoro B ceKyH.{ax, Bhrpaxaerc.rr 3aKoHoM: S(t):30t-2,5f .
Cxonrxo MerpoB npoe.{er anrouo6um or MoMeHTa HaqaJra TopMo)KeHr{rr Ao
nonnofi ocranosru?

26.BttrucJrr,rre: # W.

27.Pemre ypaBHeHue: 0,5fi-' - 4 = 0 .
28. Hafrlnre Hara6olrrunfi KopeHb ypaBHeHLr ,. * - 44f *j = 2 .

29.Hafiu4re 3HaqeHr.re BbrpaxeHr.rn: (-+.,ll" grol6npu c:Ji .
I log, c logo c )

30. Peruure ypaBHeHue: log, .tr2 = 8 - lrl , :anucaB B orBere npor{3BeAeHr{e ero ropHefi.
31. CnoprcMeH, crapryfl c oAHoro KoHrIa laccefiu4 AorrJrbrBaer Ao Apyroro KoHrIa
6accefiHa, noBopaqLrBaer u nJrbrBer o6parHo. B ror MoMeHT, KorAa oH
noBopaqnBaer, no coce4uefi AopoxKe HaBcrpeqy eMy BbrrrJrbrBaer 4pyrofi
crloprcMeH, roropufi nponnbrBer 6accefiH 3a 4A ceKyHA. llepnufi cuoprcMeH
BepHyJIcs K Mecry cBoero crapra qepe3 16 cexynA rrocne roro, KaK rropaBHrrncr co
cnoprcMeHoM, rrJlhrBrur4M eMy HaBcrpeqy. llpe4lolarafle rrro cKopocrb crroprcMeHoB
Bce BpeMx 6sul:- nocro.flHHofi, onpeAeJllrre, qepe3 cKoJrbKo MrdHyr nocne Harr€ua
cBoero 3anJrhrBa nepruft cnoprcMeH BepHyJrcfl K Mecry crapra.

3.3. Ilpnrvrepbr 3aAaq rr oBbr rleHnofi cJroxnocrr.l

1. Peruzre ypaBHeHue: J * +t+ Jr + o = ,F* *tE .

2. Peruure ypaBHeHue: Jya5 -a6{ =

3. Vraxrare Bce 3HarreHrlrl apryMeuTaxkr3 orpe3Ka l-n;n), rpri Koropbx paccro.flHne
or coorBercrByloqefi ro.rxn rpa$ura SyHxqrEr,r !=cos2x-sinx 4o ocu Ox 6olee

2x -41
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rIeM B ABa pa3a rlpeBocxo.qllT paccro.sHlre or ocr4 Ox 4o coorBercreyrorqefi TorIKr.t
rpa$nxay = sinx+1.
4. {enrp cSepu, orucaHnofi noxpyr m.rpaMr.rArr ABCD, Jrexr,rr na pe6pe AB, a
nepmzua D paBHoyAaJIeHa or BepIrrI4H B, C, D. Haft4ure paccrorglre Mexqy
TIpf,MbIMLI AB z CD, eclu H3BecrHo, qro palrnyc orrrlcaHHofi noxpyr 

|BCD 
csepu

paBeH Js , aKocrdrryc yrJra MexAy pe6pou AC z lpaHbro ABD paBeH V^3=1
2^12

5. Hafigvre Bce 3HaqeHut rapaMerpa a, \pvt Koropbrx o6a'rucnu 4a+r 
n zJi7t

a

sBJrrrorc.fl peureHr'f,Mkr HepaBeHcrBa '. 1"ot',t = o.
2 s i n x - 1

4. Jlureparypa

1. MareuarllKa: anre6pa v Haqara MareMarrrqecKoro aHaJrH3a, reoMerprrrl.
A-nre6pa pr Ha'clura MareMarllrlecKoro aHaJrv3a. 10-11 Krraccbr / IX. A. AruNaos.
Io. M. Korxrun, M.B. Tra.r€sa [u ap.]. * M.: llpocneqeHr.re, 2022. - 463 c.

2. Anre6pa u HaqaJIa MareMarr{qecKoro aHuru3a. 10-l l KJraccbr.
lA.H. Konuoropon, A. M. A6panaon [u Ap.].- M.: llpocBerrleHr.re, zozz.- 400 c.

3. MarepI4aJIbI.qJIt [oAroroBKpr K cAarre Ef3 ro MareMarr{Ke 2022-2023 rc.

llp orparr,rMy co craBr{Jr :

,,{oqeHr raQe4pu MareMarr.rru, QuszKr4 H
unQ oprraarluoHHhrx rexHolorzfi
,{epen.aunux E.A.
(_) cenra6pr 2023 r.

CornacosaHo:
3 anegyrorqufi ra$e4pofi uareu arLrKvr e
Snsrarn v nu$oprraarlr{oHHbrx rexHoJr ornit,
AorIeHr r.Q.-u.n. Maxcznaon A.H.
(_) cenrx6pr 2023 r.


