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Mporpamma paspaboTtaHa Ha ocHoBe PI'OC cpegHero obuiero obpasoBaHuS.
B nepBoM pasnerne nporpamMmmbl nepeyvyncrieHbl OCHOBHble MaTeMaTU4eCKne noHATUA, KO-
TOpbIM OOJTKEH BNageTb I'IOCTyI'IaI-OLIJ,I/IIZ.
Bo BTOpOM pasfgene ykasaHo, kakme HaBblkM 1 YMeHUs TpebytoTcs OT nocTynatowero/
,D,J'IFI peweHna sk3aMmeHaunOHHbIX 3aa4y 4O0CTaTO4YHO YBEPEHHOIo BliagdeHna TeéMn rnoHA-
TUAMU N CBONCTBAMU, KOTOPbIE NepeYvnCrieHbl B HAaCTOSALLEN NporpamMmme.
1. OCHOBHbIe MaTeMaTU4YeCKue NOHATUA U (haKTbl

ApudmeTuka, anrebpa 1 Hayana aHanumsa

1. HatypaneHble yucna (N). lMNMpocTele n coctaBHble uucna. Lenutenb, KpaTHOE.
Hanbonbwnn odwmn genutens. HanmeHblee obuiee kpaTHoe.

2. MpusHakmn genumocTtn Ha 2,3,5,9, 10.

3. Llenble uncna (Z). PaumoHanbHble vncna (Q), ux crioxxeHue, BbluMTaHne, yMHOXe-
Hue n genenuve. CpaBHeEHME paUMOHanbHbIX YMCEN.

4, HencteutensHble Yynucna (R), ux npegcraBneHne B BuAe AeCATUYHbIX Apoben.

5. Uucnosas npsimas. Ynucnosble npomexyTkn. Mogynb AeNCTBUTENBHOMO Yncna, ero

reoMeTpuYeCKMUin CMbICH.

6. Uncnosble BblpaxeHnda. BbipaxeHust ¢ nepemMeHHbIMU. PopMynbl COKpaLleHHOro
YMHOXEHUS.

7. CTeneHb C HaTypasnbHbIM M pauMoHarbHbIM nokasatenem. ApupmeTnyeckuin Ko-
PEHb.

8. Jlorapudmel 1 nx ceoncrtea.

9. OAOHOYNEH U MHOTOYNEH.

10. MHorouneH ¢ ogHon nepemeHHon. Popmyna ANa BbIYMUCIIEHUS KOPHEW KBagpat-

HOro TpexyrneHa.

11. YpaBHeHue. KopHu ypaBHeHMS. [TOHATME O paBHOCUIBbHbBIX YPaBHEHUSX.
12. HepaBeHcTBa. PelwweHne HepaBeHCTB. [MOHATME O paBHOCUIbHbLIX HEPABEHCTBAX.
13. Cuctembl ypaBHEHUN U HepaBeHCTB. PeweHue cuctem. NoHATME O paBHOCWUIb-

HbIX CUCTEMaX.

14. ApudmeTnyeckasn n reometpudeckas nporpeccun. dopmyna n-ro yYreHa u CyMmmbl
nepsbIX N YNIEHOB apudmMeTnyeckomn (reoMeTpn4ecKon) Nnporpeccun.

15. BeckoHeyHo ybbiBatowaa reomeTpudeckas nporpeccusd. Cymma 4vneHos 6ecko-
He4yHo ybbiBatoLLen reomeTpudeckomn nporpeccun. dopmyna Angd BblYUCIIEHNS CYMMBbI.

16. MoHsTue dyHkunn. Cnocobbl 3agaHna yHkumn. O6nacte onpegeneHns u MHo-
XEeCTBO 3Ha4YeHun PyHKUnKn. PyHKUKNSA, obpaTtHas AaHHON OYHKLNN.

17. Mpadmk yHKkunKn. Bospactawowme u ybbiBawowme dgyHKuMn. [lepnognyHocTb,



YEeTHOCTb, HEYETHOCTb (DYHKLMN.

18. OcHoBHble CBOMCTBa PYHKUMN:

y =kx +D; y:E; y=ax’ +bx+c; y=x",neN;
X

y=a"; y=Ilog, x; y=sinx; y=cosx; y =tgx; y = JX; y = 3/;(5 €CTeCTBEHHbIX obnacTsx

onpeaeneHus).
19. TpuroHomeTpuyeckne yHKLUM YUCITOBOrO apryMeHTa.
20. OCHOBHbIE TPUrOHOMETPUYECKME TOXAECTBA.
21. TpuroHomeTpudeckne PyHKLMN CYyMMbl 1 pa3HOCTU apryMeHTOB.
22. dopmynbl npeobpasoBaHst CyMMbl U Pa3HOCTU TPUIOHOMETPUYECKNX (PYHKLMIA B

npousseneHve N NponsBeaeHns B CyMmmy, OPMYribl MOHMKEHUSA CTEMNEHN.
23. dopmynbl NpuBeaeHus.
24. O0BpaTHble TpUroHoMeTpuyeckme OyHKLNN.
25. OnpeneneHve nponsBogHoW. Ee omsnyeckmim n reomeTpruyecknin CMblicr. YpaBHe-

HWe KacaTernbHOMN.

26. HaxoxgeHne npou3BOAHbIX 3neMeHTapHbiX QYyHKUuK. [MpaBuna BblYMCNEHUS
NPOU3BOAHbIX.
27. [ocTaTtoyHble ycnoBus Bo3pactaHus (YyobiBaHUA) OYHKLUMA Ha NpoMexyTke. Tou-

Kn aKkcTpeMmyma gyHkumn. Heobxogmmoe ycnosue akcTpemyma yHKUmn. [locTaTtoyHble ycro-
BUSA CyLLECTBOBaHUSA 3KCTpemMyma (pyHKuumn. Hanbornblee v HauMmeHbllee 3HavYeHUs oyHKLMK
Ha NPOMeXyTKe.

28. WccnepoBaHne oyHKLUW C NOMOLLLIO MPOU3BOLHOWN.

29. lMoHATUA HeonpedeneHHOro 1 onpeaeneHHoro uHTerpanos. NpumeHeHue onpe-
AeSieHHbIX UHTEerparnoB K BbIYUCIIEHUIO Nowanen.

FeomeTtpus

1.MNpusHakn paBeHCTBa TPEYroSIbHNKOB.

2.CBoncTtBa paBHObeapEeHHOro TpeyrosibHUKa.

3.MapannenebHocTb NpsaMbIX. [Mpr3HaK NapannenbHOCTN NPSAMBbIX.

4.CymMa yrroB TpeyrosibHMKa 1 BbINMYKIIOro MHOMOYrofibHMKa.

5.MpAMOYronbHbIN TPEYronbHUK. PelleHne npsiMoyrofibHbIX TPEYrofibHUKOB.

6.0OkpyXHOCTb 1 Kpyr. LleHTp, xopaa, auameTp, paguyc. KacatenbHas K okpy>xHocTu. [ly-
ra OKpy>XHocTn. CeKTop, CEerMeHT.

7.OKpY>KHOCTb, ONMCaHHas BOKPYr TPEYrofibHMKa U BNMCaHHasi B TPEYroNbHUK.

8.MNMpusHaku n ceBoncTBa NapannenorpamMmma.

9.MpsamMoyronbHKK, poMb, KBagpaT, Tpaneuus.



10. Teopema daneca.
11. CpeaHAsa NUHUA TpeyronbHMKa.
12. TeopeMbl KOCUHYCOB, CUHYCOB; Teopema [udaropa.
13. Bektopbl. CrnoXXeHne BEKTOPOB, YMHOXEHME BeKTopa Ha yucrno. CkanspHoe npo-
n3BeaeHue.
14. Nopobue duryp, npnsHakm Nogodbumsa TpeyronbHUKOB.
15. ®opmynbl nnowagen TpeyronbHWKa, napannenorpaMmma, Tpaneumm, Kpyra.
16. NapannenbHOCTb NPAMbIX U MAOCKOCTEN.
17. Yron mexay npsiMmoun n nNfiocKocTblo. [NepneHankynapHOCTb NPSAMbIX U NSTOCKOCTEWN.
18. [IByrpaHHbIN U TPpEXrpaHHbIA Yriibl.
19. MNpuama, napannenenunen, nupamuaa.
20. Unnnngp, KoHyc, wap.
21. O6bembl NPAMOYrofbHOro Napannenenuneia, NpuaMbl, MMpaMmmnapl, KOHyca, Lu-
nueapa, wapa.
22. MNnowagn 60KOBOM MOBEPXHOCTU MPAMOYrONbHOrO napannenenunega, nupamm-
AObl, KOHyca, uMnuHgpa. lnowaab cgepsbl.

23. CBoncTBa BbICOTbI, OMNYLLEHHON M3 BEPLUMHBLI NPSIMOrO yrra TpeyrosibHuKa

2. OCHOBHbIE YMEHUSA U HaBbIKU

OK3aMeHyeMbIN OOIMKEH YMETb:

MponseoanTb apudMeTU4eckne OENCTBUA Hag Yncrnamu, 3agaHHbIMUM B BUAE OObIKHO-
BEHHbIX U AECATUYHbIX Apoben; ¢ TpebyeMon TOYHOCTLIO OKPYMATb JaHHbIE YMcna U pesynbTa-
Tbl BbIYMUCIIEHUN.

MpoBoaUTL TOXOECTBEHHbIE NPeobpa3oBaHMs MHOrOYNIEHOB, Apoben, coaepxalmx ne-
PEMEHHbIE, BbIpaXXEHUN, coaepXallunx CTEMNEHHbIE, NoKasaTenbHble, iorapupmmyeckme n Tpu-
roHoMeTpu4eckne PyHKLMN.

CTtpountb rpadpuku nNMHENHOW, KBagpaTUYHOW, CTEMNEHHOW, NokasaTenbHOW, norapudmMmm-
Yeckon, TPUrOHOMETPUYECKON (PYHKUUIN, (PYyHKUUK, coaepkalmx abComntoTHblE BENUYMHbIL Y
KOMOMHaUUM ykasaHHbIX PYHKLMNA.

PewaTb ypaBHEHMSI N HEpaBeHCTBA NEPBON U BTOPOW CTEMNEHU, yPaBHEHUS U HEpPABEH-
CTBa, NPUBOASILLNE K HAM; peLlaTb CUCTEMbI YPaBHEHUI N HEPABEHCTB NEPBON U BTOPOK CTene-
HU 1 npuBogsawme K HuM. Croga, B YaCTHOCTWU, OTHOCATCA NMPOCTENLUNE YPaBHEHUSI U HEPABEH-
CTBa, cogepXawme CTerneHHble, nokasaTesfibHble, norapumMmmnyeckme n TpUroHoMeTpudeckme

YHKUUN.
PewaTb 3agayun Ha cocTaBrneHe ypaBHEHUN U CUCTEM YpaBHEHUN.



N3ob6paxaTb reomeTpudeckme urypbl Ha 4YepTexe M Npou3BOAUTbL NPOCTEWLLIME MO-
CTPOEHUS Ha NITOCKOCTM.

Mcnonb3oBaTb reomeTpuyeckme npeacTaBneHnss Npu pelieHmn anrebpanyeckmx 3agad,
a meTtoabl anredbpbl U TPUrOHOMETPUN - NPU PeLLEHUM FTeOMEeTPUYECKNX 3a0au.

MponsBoauTb onepaumn Hag BEKTOpaMu (CNOXeHUe U BblYMTaHUE BEKTOPOB, YMHOXEHNE
BEKTOpa Ha YnUCr0) 1 Nonb30BaTbCs CBOMCTBAMU 3TUX onepavmn.

Monb3oBaTbCA MOHATUEM MPOU3BOLHON npwu nccrnegoBaHMM MHTEPBaNioB MOHO-
TOHHOCTWU DYHKLUWI, HAXOXOAEHUN SKCTPEMYMOB U MPU NOCTPOEHUN rPadUKOB (PYHKLINA.

Monb3oBaTbCs MOHATMEM ONMpeaeneHHoro MHTerpana Aans HaxoXxaeHus nnollaaen nnoc-

KNx gomryp.
MpumepHbIe BapuaHTbI 3aaHUM NO MaTeMaTuke

[MMCcbMEeHHbIN 3K3aMeH No MaTemMaTuke

KoHTponbHO-n3amepuTtesnbHbin MaTtepuan Ne 1.

Jlna 3a0anui 1 - 14 0oocmamouno npueecmu omeemut. /[ns 3adanuii 15 - 21 neo6xooumo npu-
eéecmu pazeepHymole peuienus!

1. Terpane crout 8 pydmeil. Ckonbpko pyOeii 3amnaTut nokynarens 3a 80 rerpanelt, eciu
npu nokynke 6omnpuie 50 rerpaaeit marazun nenaet ckuaky 10% ot ctouMocTH Beeil mo-
KyInKu?

2. Jlns peMoHTa KBapTHpHI TpeOyercs 42 pynoHa 060eB. CKOJIbKO Mauek 000MHOro Kies
HY’KHO KyIIUTbh, €CIIM OJIHA Ia4Ka KJIesl pacCYMTaHa Ha 8 pyJIOHOB?

3. Haiiaute abermcey BepiuHbl mapaGoust Y = 2X° —4X + 25.

4. Cropona kBajipata paBHa 15. Haiinure miomaab kBajapara.

5. B cnydaiiHOM 3KCnieprMMeHTEe CUMMETPUYHYIO MOHETY OpocaroT Tprxabl. Haiinure Bepo-
ATHOCTb TOT'O, YTO PEIKa BBINAAET BCE TPH pasa.

6. Haiinure kopeun ypasuenus 109,(1—5x) =4.

7. Vroun npu BepinHe paBHOGEApeHHOro Tpeyronsunka paper 150° . BokoBast cropona Tpe-
yrojbHuKa paBHa 18. Haliiure miomaab 3TOro TpeyroibHUKA.

8. HaiixuTe yrioBoit K09QUIMEHT KacaTenbHON K rpaduky QyHKmmun Y = X° —2X+5 B
TOuKe nepecedeHus rpaduka Gpyukiuu ¢ ocsro QY.

9. IunuHAp ¥ KOHYC UMEIOT 00Illee OCHOBaHUE U BhICOTY. OOBeM KOHYyca paBeH 18. HailauTe
00beM HUIUH]IPA.

10. Haiinute 3naueHne Boipaxenms 5tg48° -tg42°.

11. B xoze pacnaaa paauoakTUBHOTO U30TOMA €r0 Macca YMEHBIIIAETCSI TI0 3aKOHY
t

m(t)=m,-2 7, rue M, (Mr) — HayanbHas Macca U30Tomna, { (MHH.) — BpeMsl, IPOIIIe/IIee
OT Ha4YaJIbHOrO MOMEHTa, | (MHH.) — IEpUOJI moTypacnaja. B HaualbHbI MOMEHT Bpe-
MeHn mMacca usotorna M, =184 wr. ITepuon ero nonypacnaga T =7 mun. Yepe3 CKOIBKO
MUHYT Macca u3oTomna oyzaer paBaa 23 mr?



12. HaiinuTe myomaab 60KOBOM MOBEPXHOCTH MPABUIIBHON TPEYTOIbHON PU3MBI, ONUCAHHOM

OKOJIO LIMJIMHAPA, PAINYC OCHOBAHUS KOTOPOT'O PaBEH \/ﬁ , @ BbICOTa paBHa 1.

13.TlepBas TpyOa mpomyckaer Ha 4 TUTpa BOJABI B MUHYTY MEHBIIE, 4eM BTOpast. CKOIBKO
JUTPOB BOJIBI B MUHYTY IIPOITYCKAaEeT BTOpasi TpyOa, eclii pe3epByap 00beMoM 525 TuTpoB
OHa 3aIoJHsAeT Ha 4 MUHYTHI ObICTpee, YeM nepast Tpyoa?

14. Haiinure Touxy Makcumyma pyskmmn Y = X° —18x% +81x + 76.
15. a) Pemuure ypaBHEHHUE (\/E cos” X — C0S X)/—6sin x = 0.

S5
0) YkaxxuTe Bce KOPHH STOTO YpaBHEHUsI, IPUHAJICKAIUE TIPOMEKYTKY [7 A7),

16. B mpaBuibHO#t yeTsipexyronbroit mpusmMe ABCDA B,C, D, cropons! ocHoBanus paBHBI 1,
a 6okoBbIe pebpa paBubl 5. Ha pebpe AA ormedena touka E tak, uto AE:EA =2:3.

Haiitu yron nakiona mrockoctu BED, k mmockoctn ocHOBaHMS TPU3MEL

17. Pemmnte HepaBenctBo (X +2) " — x* > 4x + 4.

18. Ha quaronamu LN mapamienorpamma KLMN ormedenst toukn P u Q , mpuuem
LP=PQ=0N.

a) Jlokaxwure, uro npsmeie KP 1 KQ mpoxomst uepes cepetMHbl CTOPOH MapajIeorpamMma.

0) Haiigure otHomenue miomaau napamieaorpamyma KLMN k mmommamu natuyronsHuka
MRPQS , rae R - touka mepeceuenuss KP co croponoit LM , S - Touka nepeceuenns KQ

¢ MN.

19. UBan B3s1 KpenuT B OaHKe Ha cpok 6 mMecsieB. B koHIe kax10ro Mecsua od1as cymma
ocTaBUIerocs fonra yeeauuuBaercs Ha 10%, a 3aTeM yMEeHbIIAETCS HA CYMMY, YIIAYEHHYIO
NBanom. CymMBl, BBIIUTAYMBAaEMbIE B KOHIIE KaXkI0I0 MecsLa, TOJA0MPAIOTCs TaK, YTOObI B pe-
3yJlbTaTe CyMMa JI0JITa KaKAbli MeCALl yMEHbIIAIACh PABHOMEPHO, TO €CTh HAa OJHY U Ty XK€
BEJIMUYUHY. 3a BeCh CPOK KpeauToBaHus VBaH BeliaTui OaHKy B 001el cinoxkHoctu 16875
pyO:eil. Kakyto cymmy OH B34J1 B KpeaAUT?

20. Haiinute Bce 3HaueHUs mapaMerpa a, IpHU KaxJ0M U3 KOTOPbIX MHOKECTBO PEILICHUM CH-

x*—2a*<4
CTEMBI HEPABEHCTB < 2X +a° > —4 comepxur Bee umcia u3 orpeska [—1;0].
x+a’<2

21. 3amymaHO HECKOJIBKO (HE 00s3aTEIBHO PA3IMYHbIX) HATYPAIBHBIX YHCEN. DTH YUCIA U UX
BCE BO3MOXXHBIE CYMMBI (T10 2, TI0 3 U T. /1.) BBITIMCHIBAIOT Ha JIOCKY B MOPSJIKE HEYObIBAHUSI.
Ecau xakoe-To unciio N, BEIMUCAHHOE HA JOCKY, MOBTOPSETCS HECKOJIBKO pa3, TO Ha JOCKE
OCTaBJISIETCS OJTHO TaKO€ YMCIO N, a OCTaJIbHBIE YHUCIa, paBHbIE N, cTupatoTca. Hampumep,
eciu 3aaymansl uncna 1,3,3,4, To Ha nocke Oyaet 3anucad Habop 1,3,4,5,6,7,8,10,11.

a) [IpuBenuTe mpruMep 3ayMaHHBIX YUCEN, JUIsI KOTOPBIX HA JOCKE OyJeT 3anucad Habop
2,4,6,8.

0) CymiecTByeT Jii IpuMep TaKUX 3aIyMaHHBIX YHCEJ, JUIsI KOTOPHIX Ha TO0CKe OyeT BhITUCAH
Haoop 1,3,4,5,6,9,10,11,12,13,14,17,18,19,20,22.

B) [IpuBeuTe Bce mpuMeEpHI 33 yMaHHBIX YUCEN, JUISI KOTOPBIX HA JJOCKE Oy/IeT BBITUCAH
Habop 9,10,11,19,20,21,22,30,31,32,33,41,42,43,52.



CobecepnoBaHue nNo matemaTuke
BapuaHT Ne 1
1. Hantn HamnbonbLwmnn odbwmn aenutens Ymcen 102 n 30.

2.. Bbluucnntb sin(a + f), ecnu
sina=—, cosp= 2, ae (@) pe(m)

3. B paBHOGeapeHHOM TpeyronbHUKE BenMYMHA yrna npu BepLlUMHEe paBHa «, a Nno-

Wwaab TpeyronbHyKa paBHa S . HanTu AnuHblI CTOPOH 3TOro TpeyrosibHuKa.

Kputepum oueHnBaHusi OTBETOB NOCTYNakoLMX
lMepBoHavanbHas oueHka paboTbl NPOBOAUTCA B TexHuYeckux Gannax. [NpasunbHoe
peweHne kaxa0nm n3 3agad 1 - 14 oueHnBaeTca B oanH 6ann. MNpaBunbHoe peweHne 3agad 15
- 17 oueHmnBaeTcs B 2 6anna, 3agad 18 n 19 — B 3 6anna, 3agad 20 u 21 — B 4 6anna.
NTorosasi oueHka nposoantca no 100 — 6annbHon wWwkane. MNMNopsagok nepecyeTa TEXHU-

Yyeckumx 6annoB B UTOroBblE ONpeaenseTca npeacenatenem npmemHon kommccum BIrry.
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