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Mporpamma paspaboTtaHa Ha ocHoBe ®I'OC cpegHero obuwiero obpasoBaHuA.
B nepBom pasgene nporpamMmmbl NEPeYnCrieHbl OCHOBHbIE MaTeMaTUYECKNE NOHATUS, KOTOPbI-
MU OOJTKEH BNageTb NOCTynaroLunn.
Bo BTOpOM pasgene ykasaHo, Kakue HaBblK1 1 yMeHUst TpebyoTca OT nocTynatowero/
[na peweHnsa ak3aMeHaUMOHHbIX 3a4ay OCTaTOMHO YBEPEHHOMO BRageHUs TEMU NMOHATUSIMA
N CBONCTBaMMU, KOTOPbIE€ NEPEYNCIIEHBI B HACTOSALLEN NporpaMmme.
1. OCHOBHblIe MaTeMaTU4YeCKMe NOHATUA U (haKTbl

ApucdmeTuka, anrebpa n Havyana aHanusa

1. HatypaneHble umcnia (N). [lMpoctble u cocTtaBHble 4ucna. [enutens, KpaTHoe.
Hanbonbwmnin obwmn genutens. HanmeHblee obuiee kpaTHoe.

2. MpusHakn genumoctn Ha 2,3,5,9, 10.

3. Llensle yncna (Z). PaunoHansHble ymicna (Q), ux cnoxeHwe, BblMUTaAHNE, YMHOXEHNE U
AenexHne. CpaBHeHWe paumoHarnbHbIX Y1Cern.

4, HencteutenbHble ynucna (R), nx npeacraBneHne B BUAE AECATUYHbLIX APOBEN.

5. Uncnosas npamas. Yucnosble npomexyTku. Moaynb OeWCTBUTENbHOro 4ucrna, €ero

FeOMeTpVI‘-IeCKI/IIZ CMbICI1.

6. Uuncnosble BblpaxeHusi. BbipaxeHna ¢ nepemMeHHbiMU. Popmynbl  COKpaLLEeHHOro
YMHOXEHUS.

7. CTteneHb C HaTypanbHbIM U paunoHarbHbIM NokasaTtenemM. ApuMeTUYEeCKUN KOPEHb.

8. Jlorapudmbl 1 nx ceoncTBa.

9. OAHOYNEeH M MHOMOYNEH.

10. MHorouneH ¢ ogHon nepemeHHon. Popmyna ANa BbIYUCNEHUSA KOPHEW KBaZpaTHOro
TpexyneHa.

11. YpaBHeHue. KopHu ypaBHeHus. [TOHSATME O paBHOCUIBbHbIX YPaBHEHUSX.

12. HepaBeHcTBa. PelwweHne HepaBeHCTB. MMOHATME O paBHOCUIbHbLIX HEPaABEHCTBAX.

13. Cuctembl ypaBHEeHUN N HepaBeHCTB. PeweHne cuctem. MNoHATNE O paBHOCUSIbHBIX CU-
cTemax.

14. ApudmeTnyeckasn n reometpudeckast nporpeccuun. dopmyna n-ro YneHa u Cymmbl nep-
BbIX N YNEHOB apudmeTnyeckon (reoMeTpn4eckon) Nporpeccum.

15. BeckoHeyHo ybbiBatowas reomeTpudeckas nporpeccnd. Cymma 4vneHoB OeCKOHEYHO
ybbiBatoLLen reomeTpudeckon nporpeccun. dopmyna ans BblYNCIIEHNS CYMMbI.

16. MoHsTue dyHkummn. Cnocobbl 3aganns dyHkumm. Ob6nacTe onpeaeneHnss 1 MHOXeCTBO
3Ha4YeHun PyHKUMKN. PyHKUMA, obpaTHass AaHHON OYHKLMN.

17. Mpadmk dyHkumn. BospacTtawowme u ybbiBatowme yHKUMWU. [1epnoanyHoCTb, YeT-

HOCTb, HEYETHOCTb DYHKLINM.



K
18.  OcHoBHble cBoWcTBa dyHkumin: Yy =Kkx+b; y=—;y=ax’+bx+c; y=x",neN;
X

y=a"; y=log, X; y=sinx; y=cosx; y =tgx; y = \/;; y= 3/;(3 eCTeCTBEHHbIX  obnacTtsx

onpegereHus).
19. TpuroHomeTpuyeckne yHKLUM YUCITOBOrO apryMeHTa.
20. OCHOBHblE TPUTOHOMETPUYECKME TOXAECTBA.
21. TpuroHomeTpudeckne PyHKLMN CYyMMbl 1 pa3HOCTU apryMeHTOB.
22. dopmynbl npeobpasoBaHnst CyMMbl U Pa3HOCTN TPUFOHOMETPUYECKUX PYHKLNIA B NPO-

n3BeneHne 1 npounsseaeHnsi B CyMmMmy, oopMyribl MOHMKEHUS CTEMEHN.
23. dopmyrnbl NpuBeaeHUs.

24. O0BpaTHble TpUroHoMeTpuYeckme OyHKLNN.

25. OnpeneneHve npoussBoaHon. Ee dmsnyecknm n reoMeTpuyecknin CMbICi. YpaBHEHME
KacaTernbHOW.

26. HaxoxgeHne npousBOAHbLIX afeMeHTapHbIX yHKUuK. lNpasuna BblYUCNEHUS NPOU3-
BOAHbIX.

27. [ocTaTo4Hble ycnoBusi Bo3pactaHus (yobiBaHUs) PYHKUMA HA NPOMEXYTKe. TOYKM 3KC-

Tpemyma ¢yHkunn. Heobxoanumoe ycrosue akcTpemyma yHKUMU. [OCTaTOYHblE YCMOBUS Cylle-
CTBOBaAHWS 3KCTpemyma (pyHKkumMn. Hambonbllee n HaMMeHbLlee 3HaYeHUS (PYHKLMN Ha MPOMEXYTKE.
28. NccnepoBaHne oyHKUUW C NOMOLLLIO MPON3BOLAHOWN.
29. MoHATNA HeonpegeneHHOro N onpeneneHHoro nHTerpanos. [NpMMeHeHne onpeaeneH-
HbIX MHTErpanoB K BbIMUCNEHUIO MioLwwanemn.
FeomeTpus
1.Mpwn3Hakn paBeHCTBa TPEYronbHUKOB.
2.CBoncTtea paBHOBeapeHHOro TpeyrosibHuUKa.
3.MapannensHOCTb NpAMbIX. [1pM3HaK napannenbHOCTU NPSMbIX.
4.CyMmma yrrnoB TpeyrosibH1Ka 1 BbIMyKNoro MHOMOYrosibHUKa.
5.MpsamoyronbHbIA TpeyronbHUK. PelweHne npsamMoyronbHbIX TPeYrosibHUKOB.
6.0Okpy>xHOCTb U Kpyr. LleHTp, xopaa, avameTp, paguyc. KacatenbHasi K OKpy>XHOCTWU. [yra
OKpY>XHOCTU. CeKTop, CErMEHT.
7.0OKpYXHOCTb, ONUCaHHasa BOKPYr TPEYronbHUKa 1 BNMCaHHas B TPEYrofbHUK.
8.Npwn3Haku 1 cBoOMCTBa NapannenorpaMmma.
9.MpsAAmoyronbHUK, poM6, KBagpaT, Tpaneums.
10. Teopema Paneca.
11. CpegHaAsa NUHNS TpeyronbHUKa.

12. TeopeMbl KOCMHYCOB, CUHYCOB; TeopeMa [Nudaropa.



13. Bektopbl. CrnoxeHne BEKTOPOB, YMHOXEHWE BeKTopa Ha yucno. CkanspHoe npovsse-
AeHue.

14. MNMopobue duryp, NpnaHakm Nogodusi TpeyrosibHUKOB.

15. ®opmynbl nnowagen TpeyronbHyKa, napannenorpaMmma, Tpaneumm, Kpyra.

16. MNMapannenbHOCTb NPSAMbIX U MIIOCKOCTEN.

17. Yron mexgy npsiMon 1 nrnocKocTbio. [epneHanKynapHOCTb NPSMbIX U MAOCKOCTEN.

18. [1ByrpaHHbI 1 TpexrpaHHbIA yribl.

19. MNpuama, napannenenunen, nupamuaa.

20. Unnungp, koHyc, wap.

21. O6bemMbl NPsAMOYronbHOro napannenenvneaa, NpyMaMbl, IMpaMuabl, KOHyca, UMIMHAPA,
wapa.

22. MNMnowagn 60koBOK NOBEPXHOCTU MPAMOYrOfbHOrO napannenenuneaa, nMpamuapl, Ko-
Hyca, umnuHgpa. lNnowaab cgepsbl.

23. ConcTBa BbICOTbI, OMNYLLIEHHOW U3 BEPLUMHBLI NPSMOro yrra TpeyrosbHuKa

2. OCHOBHbIe YMEHUSA U HaBbIKU

OK3aMeHyeMbIN JOSMKEH YMETb:

MponssoguTb apudmMmeTndeckne OEeNCcTBUA Hag Yncnamu, 3agaHHbIMU B BUAE OOLIKHOBEHHbLIX
N gecaTuyHbIX gpobent; ¢ TpebyeMon TOYHOCTbIO OKPYIMATb AaHHbIE YMcna U pesynbTaTbl BbluMce-
HUN.

MpoBOaUTL TOXOECTBEHHbIE MNpeobpa3oBaHMs MHOroyneHoB, Apoben, cogepxawux nepe-
MEHHbIE, BbIPaXXeHWU, coaepXallmx cTeneHHble, nokasaTenbHble, lorapupmmuyeckme n TPUroHOMeT-
puyeckne yHKUUK.

CTpouTb rpadomkm NMHENHOW, KBaapaTUYHOWN, CTENEHHON, NOKa3aTenbHOW, lorapnmmnyeckon,
TPUrOHOMETPMYECKON PYHKLMIA, DYHKLMIA, coaepXalumx abCcontoTHble BENUYMHBI U KOMBUHALMIA yKa-
3aHHbIX PYHKLUNNA.

PewaTb ypaBHEHNS 1 HepaBeHCTBA NEPBON MU BTOPOW CTEMEHWU, ypaBHEHUS U HEepaBEHCTBA,
NpUBOASLLNE K HUM; peLllaTb CUCTEMbI yPaBHEHUI U HEPABEHCTB NEPBOW N BTOPOMW CTENEHU U NPUBO-
aawme K Hum. Croga, B HaCTHOCTU, OTHOCATCA NPOCTENLLME YPaBHEHUSA N HEPABEHCTBA, CoAepXalume
CTeNeHHble, NokasaTenbHble, NorapumMuyeckne n TpUroHomeTpruyeckme OyHKLUN.

PewaTb 3agaun Ha cocTaBrieHMe ypaBHEHUN U CUCTEM YpPaBHEHUMN.

N306paxaTb reomeTpmnyeckme urypbl Ha YepTexe u Npou3BOL4MTb NPOCTENLLME NOCTPOEHNSA
Ha MNJIOCKOCTM.

Mcnonb3oBaTb reoMeTpudeckme npeacraBneHns npu peweHmm anrebpanyeckux 3agad, a me-
TOAbl anredpbl U TPUFOHOMETPUM - NMPU PELLEHUN FTEOMETPUYECKMX 3a4au.

rlpOI/I3BO,D,VITb onepaunn Hag BeEKTOpaMu (CJ'IO)KeHI/Ie N BblYMTaHNE BEKTOPOB, YMHOXEHNE BEK-



TOpa Ha 4YMCII0) U NOSb30BaTbLCA CBOMCTBAMM 3TUX Onepauuni.

Monb3oBaTbCs MOHATUEM I'IpOVI3BO,D,HOI7I npu nccnegosaHnMnm nHTepBasnoB MOHOTOHHO-

CTN OYHKLUUIN, HAXOXOEHUM IKCTPEMYMOB U NMPU NOCTPOEHUN rpaddUKoB (PYHKLMN.

Monb3oBaTbCsl NMOHATMEM ONPEAENEHHOrO MHTErpana Ans HaxoXAeHust Nnollagen NIockux

duryp.

MpumepHble BapuaHTbl 3a4aHUN NO MaTemMaTuke
MUCbMEHHBIN 3K3aMeH Mo maTeMaTuke

KoHTponbHO-n3meputesnbHbIin MaTepuan Ne 1.

Jlna 3a0anuii 1 - 14 0ocmamouno npueecmu omeemut. /[na 3adanuii 15 - 21 neo6xooumo npuee-
cmu pazeeprymote peuienus!

1. Terpaaw ctout 8 pyo6eit. Ckonbko pyOIieii 3amiaTuT nokynaTens 3a 80 TeTpajei, eciu npu
nokymke 6oxibire 50 Terpanelt Marazun aenaet ckuaky 10% ot crommMocTy Beeid MOKYIKU?
2. Jlns peMoHTa KBapTHpHI TpebyeTcs 42 pynona 060eB. CKOJIBKO Mmayek 000HHOTO Kilesl HYKHO
KYIUTh, €CIIA OJHA [TAYKa KJIES pacCUYMTaHa Ha 8 pYJIOHOB?
. 2
3. Haiiaute abcuuccy BepuuHbl mapabosbr Y =2X° —4X +25.

Cropona kBajipata paBHa 15. Haiinure miomraap KBajapara.

o s

TOTO, YTO PEIIKa BLINAJET BCE TPU pasa.
Haiinute kopens ypasuenus 10g;(1—5x) =4.

7. VTolI IpH BepIIMHE paBHOGEIPEHHOro TpeyroibHika paser 150° . BokoBast cTOpOHa TPEeyrob-
HUKa paBHa 18. HaiiguTe miomnaas 3TOro TpeyrojabHUKa.

8. Haiinure yrioBoii KO3 GUIMEHT KacaTeabHOM K rpaduky GyHKIMU Y = X* —2X+5 B TouKe
nepeceuenus rpapuka GpyHkuuu ¢ ocbro Oy .

B cnyuyaliHOM 3KCiepUMEHTE CUMMETPUYHYIO MOHETY OpocatoT Tpuxkibl. Haliiute BepoATHOCTh

9. IunuHAp ¥ KOHYC UMEIOT 00IIiee OCHOBaHUE U BhICOTY. OObeM KOHYyca paBeH 18. HaiiguTe 00b-

eM LIWIHHIPA.
10. Haiijure 3Hauenne Boipakenns 5tg48° -tg42°.

11. B xo/ie pacmajia paJuoakTHBHOTO H30TOIA €r0 Macca yMeHbIaeres o 3akony m(t)=m,-2 7,
rae M, (Mr) — HavaneHas macca u3oromna, U (MuH.) — BpeMs, mpole/iee OT Ha9aJIbHOTO MO-

MeHTa, | (MHH.) — IepHO/ ToTypaciaia. B HauambHbI MOMEHT BPEMEHH Macca U30TOoMa
m, =184 wmr. Ilepuox ero nmomypacnaga T =7 muH. Yepe3 CKOJIBKO MUHYT Macca H30TOMA

Oyner paBHa 23 mr?

12. Haitnure mioniaar O0KOBOM MOBEPXHOCTH MPABUILHOMN TPEYToJbHON MPU3MBI, OTUCAHHON OKO-

JI0 WJIKH/IPA, PaInyC OCHOBAaHHsI KOTOPOTO paBeH / /9 , a BhICOTA paBHa .
13.TlepBas TpyOa mpomyckaer Ha 4 TUTpa BOJbI B MUHYTY MEHbIIE, YeM BTOpast. CKOJIBKO JUTPOB

BOJIbI B MUHYTY IIPOIyCKaeT BTOpas TpyOa, eciiu pe3epByap 00beMoM 525 IUTPOB OHA 3aIlOJIHS-

eT Ha 4 MUHYTHI OBICTpEe, YeM TepBas Tpyoa?
14. Haiimre TouKy Makcumyma ¢pyrkimn Y = X° —18x° +81x + 76.



15. a) Pemnte ypaBHeHHE (\/E cos” X —cos X)v/—6sinx = 0.

oY/4
0) YkaxxuTe BCce KOPHH 3TOT0 YPaBHEHHMS, IPUHAIEKAIINE TPOMEKYTKY [7 47).

16. B npaBunbHoi# getsipexyronsHoii mpusme ABCDA B,C, D, cropons! ocHoBanust paBHsI 1, a
ookoBbIe peOpa paBHbl 5. Ha pedbpe AA ormeuena touka E rtak, uro AE:EA =2:3. Haiitu yron

HakJioHa miockoctn BED, k miockocti ocHOBaHMS MPH3MBL.

17. Peumnre Hepaserncto (X4 2) " — x* > 4x+ 4.

18. Ha nuaronanu LN mapamienorpamma KLMN ormedenst Touku P u Q , mpuuem
LP=PQ=0QN.

a) Jlokaxure, uro npsimeie KP 1 KQ mpoxomst uepes cepetuHbl CTOPOH MapajuIeorpamMma.

0) Haiigure otHomenue miomaan napamieaorpamyma KLMN k mommamu natuyronpHuKa
MRPQS , rae R - touka mepeceyenust KP co croponoit LM , S - Touka nepeceuenns KQ c

MN .

19. VIBaH B3s1 KpeaAUT B OaHKE Ha CPOK 6 MecsleB. B KoHIe kaxkaoro Mecsia oo1masi cymma
ocTaBulerocs noira yBeauuuBaercs Ha 10%, a 3aremM yMeHbIIaeTCs HA CyMMYy, yIladyeHHYo VBa-
HOM. CyMMBI, BBITUTAYUBAEMbI€ B KOHIIE KaXKI0T0 MecsIa, MOJAOMPAIOTCs TaK, YTOOBI B pe3yibTare
CyMMa JI0JITa KaXkJIblid MECsI] yMEHbIATach pABHOMEPHO, TO €CTh Ha OJHY U Ty € BEJIMYUHY. 3a
BECh CPOK KpeautoBaHus VBaH BeITutaTiIl 0aHKY B 00111e# cioxHocTu 16875 pybneit. Kakyto cym-
MY OH B3slJI B KpEIUT?

20. Haiinute Bce 3HaueHUs apaMeTpa a, IPU KaXKAOM U3 KOTOPbIX MHOKECTBO PELIEHUH CHCTEMbI

x> —2a* <4
HEepaBeHCTB 4 2X + a° > —4 comepskut Bce uncia u3 orpeska [—1;0].
X+a’<2

21. 3amymaHO HECKOJIBKO (HE 00s3aTENIBHO PA3IMYHbIX) HATYpPAIbHBIX YHACET. DTH YUCIa U UX BCE
BO3MOJKHBIE€ CYMMBHI (110 2, 0 3 ¥ T. JI.) BBIUCKHIBAIOT HA JIOCKY B MOpsiake HeyObiBaHus. Ecnu ka-
KOE€-TO YMCIIO N, BHIMUCAHHOE HA IOCKY, OBTOPSIETCSI HECKOJIBKO pa3, TO Ha JI0CKE OCTABJISIETCS
OJIHO TaKO€ YUCJIO N, a ocTalnbHbIE 4YMCIa, paBHbIE N, cThparoTcs. Hanpumep, ecnu 3aymMmaHsbl
gucna 1,3,3,4, To Ha qocke Oyxaer 3anucan Hao6op 1,3,4,5,6,7,8,10,11.

a) [IpuBenuTe mpuMep 3ayMaHHBIX YUCEN, JUIsI KOTOPBIX Ha JocKe OyzeT 3anucad Habdop 2,4,6,8.
0) CyiiecTByeT Jii IpUMep TaKUX 3aTyMaHHbBIX YHCE, JUIsl KOTOPHIX Ha T0CKe OyIeT BhIMTUCAH
Haoop 1,3,4,5,6,9,10,11,12,13,14,17,18,19,20,22.

B) [IpuBenute Bce mpuMephI 3ayMaHHbBIX YUCEN, JUISI KOTOPBIX Ha JJOCKe OyAeT BhITUCaH Habop
9,10,11,19,20,21,22,30,31,32,33,41,42,43,52.

CobecenoBaHue nNo matemaTuke
BapuaHT Ne 1

1. Hantu HamnbonbLmn obwmn aenutens Ymcen 102 n 30.



2. . Bblwmenutb sin(a+ ), ecnu
sina=—2, c0sf=— 2, ae(mD), pen)

3. B paBHO6e,D,peHHOM TpeyronbHUKeE BeJriM4YnHa yrna npu BeplinHe paBHa «o , a nnowaib

TpeyroribHMUKa paBHa S . Hantv gnuHel CTOPOH 3TOro TpeyrorbHUKa.

KpMTepVIVI OoLueHUBaHuUA OTBETOB NOCTynakowWwmnx

lMepBoHa4anbHas oueHka paboTbl NPOBOANTCS B TEXHUYECKMX Bannax. MNpaBunbHoOe pelleHne
kaxxaOm n3 3agad 1 - 14 oueHnBaeTca B oauH 6ann. lNpaBunbHoe pelleHne 3agay 15 - 17 oueHnBa-
etca B 2 6banna, 3agad 18 n 19 — B 3 6anna, 3agay 20 n 21 — B 4 6anna.

NToroeasi oueHka nposoauTtcsa no 100 — 6annbHon wkane. Nopsaok nepecyeta TEXHUYECKNX

GannoB B UTOroBble onpenensdeTca npeacegarenem npuemMHom kommccum BIy.
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