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Mporpamma paspaboTtaHa Ha ocHoBe PI'OC cpegHero obuiero obpasoBaHuS.
B nepBom pasgene nporpamMmbl NepevncrieHbl OCHOBHbLIE MaTeMaTUYeCKUE MOHATUA,
KOTOpPbIMU OOJTKEH BJ1aAETb I'IOCTyI'IaIOLLI,VIIZ.
Bo BTOpOM pasfgene ykasaHo, Kakue HaBblkKM 1 yMeHUs TpebytoTcs OT nocTynatowero/
,D,J'IFI peweHna 3K3aMeHauMOHHbIX 3adady4 AOCTaTO4YHO YBEpPEeHHOro BllageHUA TeMU
NOHATUSAMM N CBONCTBaAMU, KOTOPbIE NepeYncrieHbl B HAaCTOSLWEN nporpamMme.
1. OCHOBHbIe MaTeMaTU4YeCKue NOHATUA U (haKTbl

ApudmeTuka, anrebpa n Hayana aHanumsa

1. HatypanbHble yucna (N). lNpocTble n cocTaBHble yucna. [denutenb, KpaTHoe.
Hanbonbwnn odwmn genutens. HanmeHblee obuiee kpaTHoe.

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

3. Llenble uyucna (Z). PauuwoHanbHble umucna (Q), MX CrnoxeHue, Bbl4UTaHUeE,
YMHOXeHWe n geneHune. CpaBHeHME paumoHarbHbIX Y1Cen.

4, HencteutensHble ynucna (R), nx npegcraBneHne B BuAe AeCATUYHbIX Apobent.

5. Yuncnosas npsamas. Yucnosble npomMexyTki. Mogynb AeNCTBUTENBHOIO Ynucna, ero

reoMeTpuYeCKMUin CMbICH.

6. Uncnosble BblpaxeHusa. BobipaxeHust ¢ nepeMeHHbIMU. PopMynbl COKpaLLEeHHOro
YMHOXEHUS.

7. CTeneHb C HaTyparnbHbIM W pauuoHanbHbIM nokasaTenem. ApudmMeTUdecKun
KOpEHb.

8. Jlorapudmbl 1 nx cesoncTea.

9. OfHoYNEeH M MHOTOYNEH.

10. MHorouneH ¢ opgHoOM nepeMeHHon. ®dopmyna Ans  BbIYUCHEHUA KOPHEN

KBagpaTHOro TpexyrieHa.

11. YpaBHeHue. KopHu ypaBHeHUs. [TOHATUE O paBHOCUSTbHbIX YPaBHEHUSIX.

12. HepaBeHcTBa. PelweHne HepaBeHCTB. INMOHATNE O paBHOCUSbHbBIX HEPaBEHCTBAX.

13. Cuctembl ypaBHEHUN U HepaBeHCTB. PelueHne cuctem. MNoHATnEe 0 paBHOCUIbHbIX
cucTemax.

14. ApudmeTnyeckas n reometpudeckas nporpeccun. Popmyna n-ro YreHa n Cymmbl
nepsbIX N YNIEHOB apudmMeTnyeckomn (reoMeTpn4ecKon) Nnporpeccun.

15. BeckoHeyHO yb6biBawwaa reomeTpuyeckas nporpeccnd. Cymma  4neHoB
BGeckoHe4vHo ybbiBatoLen reomeTpryeckon nporpeccun. dopmyna ans BelMUCAEHUS CYMMB.

16. MoHaTne dyHkumn. Cnocobbl 3agjaHua dyHkumn. OBnacTte onpefeneHvs u
MHOXeCTBO 3HayeHun pyHKunn. PyHKUMA, obpaTtHas AaHHON OYHKLMN.

17. Mpadmk dyHkumn. Bospactatowme un yobbiBawowme gyHKuMn. [lepnognyHocTb,



YEeTHOCTb, HEYETHOCTb (DYHKLMN.

18.  OcHoBHble CBOMCTBA byHKLWMI: y=kx+b; y= 5; y=ax’ +bx+c;
y=x",neN; y=a"; y=Ilog, x; y=sinx; y=cosx; y =tgx; y=\/§; y:W(B
€CTEeCTBEHHbIX 06nacTsx onpeaeneHns).

19. TpuroHomeTpuyeckne PyHKLMM YACIOBOIo aprymeHTa.

20. OCHOBHble TPUrOHOMETPUYECKME TOXOECTBA.

21. TpuroHomeTpuyeckme PyHKUUN CyMMbl U PA3HOCTM apryMeHTOB.

22. dopmynbl npeobpasoBaHnst CyMMbl U Pa3HOCTN TPUTOHOMETPUYECKNX (PYHKLUMIA B
npounsBeaeHne 1 NPousBeaeHnss B CyMMY, (POPMYIibl MOHWKEHNSA CTEMNEHMW.

23. dopmyrnbl NpuBeaeHUs.

24. OBpaTHble TPUroHOMEeTpPUYECKNE (PYHKUUMN.

25. OnpepeneHve npoussogHon. Ee uamyeckmn un reomMeTpudeckuin CMbICH.

YpaBHeHMe KacaTeNnbHOMW.

26.

HaxoxgeHne npounsBogHbIX 3fieMeHTapHbIX (YyHKUMK. [lpaBuna BblYUCHEHUS

NnpPon3BOAHbIX.

27.

[ocTtaTo4Hble ycnoBus Bo3pacTaHns (YobiBaHWS) (PyHKLUA Ha NPOMEXYTKE. TOoYKK

aKkcTpemyma pyHKunn. Heobxogumoe ycnosume akcTpemyma pyHKuun. [JoctatouHble yCroBus

CYLLECTBOBaHUsSI 3KCTpeMyMa yHKuunW. Hanbonbliee n HaumeHbluee 3HavyeHust pyHKUMM Ha

NMPOMEXYTKE.
28.
29.

WccnepoBaHue oyHKUMIA C MOMOLLBIO NMPOU3BOSHOM.

MOHATUS HeonpedeneHHoro W onpedeneHHoro uHTerpanoB. [MpumeHeHue

onpepneneHHbIX MHTEerparoB K BbIMUCIEHUIO nnowagemn.

FeomeTtpus

1.Mpu3Hakn paBeHCTBA TPEYrONbHUKOB.

2.CBoncTtea paBHOBeapeHHOro TpeyrofibHUKa.

3.MapannenbHocTb NpsMbIX. Mpu3Hak napannenbHOCTU NPSMbIX.

4.CyMmma yrnoB TpeyrosnbHuKa 1 BblMyKNoro MHOroyronbHuKa.

5.|-|p$IMOyFOJ'IbeIIZ TPpEeyrosibHUK. PeweHne NPAMOYTIOJibHbIX TPEYIOJIbHUKOB.

6.0Okpy>HOCTb U Kpyr. LleHTp, xopaa, anameTp, paguyc. KacaTtenbHas Kk okpykHocTu. [lyra

OKpYXHOCTU. CeKkTop, CErMEHT.

7.0KpY>KHOCTb, ONUCaHHas BOKPYT TpeyrofibHMUKa 1 BMCaHHas B TPEYroSbHUK.

8.MNMpusHaku n cBonCcTBa NapannenorpaMmma.

9.MpsiIMoOyronbHUK, poM6, KBaapaT, Tpaneums.

10. Teopema Paneca.



11. CpeaHasa NnUHUA TpeyronbHMKa.
12. TeopeMmbl KOCUHYCOB, CUHYCOB; Teopema [udaropa.
13. Bektopbl. CrnoxeHue BeKTOPOB, YMHOXeHMe BeKkTopa Ha u4ucro. CkansipHoe
npounseeneHue.
14. NMopobue duryp, NpnaHakm Nogodusi TpeyrosibHUKOB.
15. ®opmynbl nnowagen TpeyronbHyKa, napannenorpaMmma, Tpaneumm, Kpyra.
16. MNMapannenbHOCTb NPSAMbIX U MIIOCKOCTEN.
17. Yron mexagy npsiMon 1 NNocKocTblo. [NepneHanKynapHOCTb NPSAMbIX U NITOCKOCTEMN.
18. [1ByrpaHHbI 1 TpexrpaHHbIA yribl.
19. lNMpusma, napannenenunea, nupamuaa.
20. Unnungp, koHyc, wap.
21. O6GbemMbl NpAMOYronbHOro napannenenunega, nNpuambl, NMpamMuabl, KOHyCa,
umnuHgpa, wapa.
22. MNnowaan 6okoBoW NOBEPXHOCTU NPAMOYrOfIbHOrO napannenenuneaa, nMpamuasbl,
KOHyca, uunuHgpa. lnowaab cdepsbl.

23. CBoncTBa BbICOTbI, OMYLLEHHON M3 BEPLUMHBI NPSIMOrO yrra TpeyrosibHuKa

2. OCHOBHbIE YMEHUSA U HaBbIKU

OK3aMeHyeMbIN JOSMKEH YMETb:

MpousBoauTb apumeTnyeckme OEeNCTBUA HaL 4Yucrnamu, 3ajaHHbiMM B Buge
OObLIKHOBEHHbIX U OECATUYHbIX Apoben; ¢ TpebyeMon TOYHOCTLIO OKPYINSATb AaHHblIE YMcna u
pesynbTaTbl BbIYUCIIEHUNA.

MpoBOOUTL TOXAECTBEHHblE MNpeobpa3oBaHMs MHOMOYNIEHOB, Opoben, copepXalimnx
NnepeMeHHble, BbIPaXXeHUN, coAaepXallMx CTeneHHble, nokasaTesnbHble, norapumMuyeckue u
TPUrOHOMETPUYECKNE (DYHKLMW.

Ctpontb  rpadvkm  NUHENHOW,  KBagpaTU4YHOW,  CTEMNEeHHOW,  noKa3aTenbHOMN,
norapudmMmyeckon, TPUTOHOMETPUYECKON (PYHKUUKW, CYHKUMA, coaepkawmx abcontoTHble
BENMMYUHBI U KOMOMHAUUIN YKa3aHHbIX PYHKLMNA.

PewaTtb ypaBHEHWA W HepaBeHCTBA MNepBOM W BTOPOM CTENEHWU, YPaBHEHUS WU
HepaBeHCTBa, NPUBOASALLME K HAM; pellaTb CUCTEMbI YPaBHEHUIA 1 HEPABEHCTB NEPBON U BTOPOW
cteneHn n npueogdawme K HUM. Croga, B 4AaCTHOCTU, OTHOCATCHA NPOCTENLUNE ypaBHEHUS U
HepaBeHCTBa, cogepxawime  CTeneHHble, nokasaTtesnbHble,  norapudmMmumyeckne v
TPUroHoMeTpuyeckme OYHKLUN.

PewaTb 3agaun Ha cocTaBrieHMe ypaBHEHUN U CUCTEM YpPaBHEHUMN.

I/I306pa>|<aTb reomeTpunyeckme cbmrypbl Ha 4epTtexe un npon3BognTtb I'IpOCTeIZLLII/Ie



NOCTPOEHNS Ha NITOCKOCTW.

Mcnonb3oBaTb reoMeTpuyeckue npeactaBneHna npu peweHnn anrebpanyeckmx 3agad, a
MeToAbl anrebpbl U TPUFOHOMETPUN - NPU PELLEHUM FTEOMETPUYECKUX 3a4au.

MponssBoauTb onepaumn Hag BEKTOpaMu (CNOXeHUe U BblYMTaHUE BEKTOPOB, YMHOXEHNE
BEKTOpPa Ha Y1CIo) 1 NoMb30BaTbCs CBOMCTBAMU 3TUX Onepauni.

Monb3oBaTbCA NOHATUEM MPOU3BOAHON npwu nccnegoBaHnm WHTepBaroB
MOHOTOHHOCTU (DYHKLIMIW, HAXOXOEHUN SKCTPEMYMOB U NPU NOCTPOEHUN rpaddMKoB OYHKLMN.

lMonb3oBaTbCA MNOHATMEM OMNpPedenieHHOro WHTerpana Ang HaxoXaeHus nnowagen
NIIOCKUX puryp.

MpumepHbIe BapuaHTbI 3ajaHUM NO MaTeMaTuKe
[MMCbMEHHbIN 3K3aMeH No MmaTemMaTuke

KoHTponbHO-nameputesnbHbin MaTtepuan Ne 1.

Jlna 3a0anuii 1 - 14 0ocmamouno npueecmu omeemut. /[ns 3adanuii 15 - 21 neooxooumo
npugecmu pazeepuymolte peuienus!

1. Terpans crout 8 pybmneil. Ckonpko pyOieii 3amnatut nokymnateins 3a 80 TeTpanei, eciu
npu nokymnke 6osbie 50 Terpaneit marazus aenaet ckuaky 10% oT cTouMocTH Beel
MTOKYIIKU?

2. Jlns pemoHTa KBapTHPHI TpeOyercs 42 pynora 060eB. CKOIBKO madek 000HHOTO KiIes
HY>KHO KYIIUTb, €CJIM OJIHA ITaYKa KJlesl pacCuuTaHa Ha 8 pyJloHOB?

3. Haiimure aberpcey BepinnHsl mapaGomsl Y = 2X° — 4X + 25.

&

Cropona kBazpara paBHa 15. Haiinure momans kBajapara.

B cnyuaitHOM 3KCTIepUMEHTe CUMMETPUUHYIO MOHETY OpocatoT TpwKel. Haiiaure
BEPOSATHOCTB TOTO, YTO PEIIKA BBITAJET BCE TPHU pasa.

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

o

0
7. Yrou npu BeplinHe paBHOOEAPEHHOTO TpeyroabHrka paen 150° . BokoBas cropoHa
TpeyroibHuKa paBHa 18. HaliiuTe miomaab 3TOro TpeyroibHUKA.

8. HaiinuTe yrinoBoit koapGuuueHT KacaTeNnbHON K rpa@uKy QyHKIUH Y = X* —2X+5 B
TOYKe nepecedenus rpaduka Gpynkuuu ¢ ocsio OY .

9. IunuHApP M KOHYC UMEIOT 00IIiee OCHOBaHUE U BBEICOTY. OOBEeM KOHYca paBeH 18. HaiiauTe
00beM HUIUH]IPA.

10. Haiinure 3uauenne Beipaxenms 5tg48° -1g42°.

11. B xoje pacnaja paJuoakTUBHOTO U30TOIA €0 Macca yMEHbINAETCS 110 3aKOHY
t

m(t)=m,-2 7, rme M, (Mr) — HayanbHas Macca u30Tomna, { (MHH.) — BpeMsl, IPOIIe/IIee
OT Ha4YaJIbHOTO MOMEHTa, | (MHH.) — IEpUO] MoTypacnaaa. B HauanbHbI MOMEHT
BpeMeHu Macca uzorona My, =184 wr. Ilepron ero nonypacnaga T =7 mun. Yepes

CKOJIBKO MMHYT Macca u30Tona OyJeT paBHa 23 mr?
12. HaiinuTe miomiaab 60KOBOM MOBEPXHOCTH MPABUIBHON TPEYToOIbHON MPU3MBI, OMMCAHHOM

OKOJIO HMWJIMHAPA, PaIUyC OCHOBAHMS KOTOPOI'O PABEH \ 75, a BeIcOTA paBHa 1.



13.TlepBas TpyOa nmpomyckaer Ha 4 TUTpa BOJIBI B MUHYTY MEHbIIE, 4eM BTOpast. CKOIBKO
JUTPOB BOJBI B MUHYTY IIPOITyCKaeT BTopas TpyOa, eciu pe3epByap o0beMoM 525 muTpoB
OHa 3aroJHsAeT Ha 4 MUHYTHI ObICTpEE, YeM IepBas Tpyoa?

14. Haiimre Touky Makcumyma ¢pyrkimn Y = X° —18x° +81x + 76.

15. a) Pemmre ypaBHEHHE (\/E c0s* X — oS X)v/—6sin x = 0.
o

0) YkaxxuTe Bce KOPHH 3TOr0 YpaBHEHUS, IPUHAIEKALIUE IPOMEKYTKY [7 A7),

16. B npaBuibsHoi detsipexyronsHoii mpusme ABCDA B,C, D, cropons! ocHoBanus paBHsI 1,
a 6okoBble pebpa paBHbl 5. Ha pebpe AA ormedena Touka E tak, uto AE:EA =2:3.

Haittu YT'OJI HaKJIOHA IINIOCKOCTH BEDl K IINIOCKOCTHU OCHOBAHUA ITPU3MBI.

17. Pemmre HepaBercTBo (X +2) ™ — X* > 4X + 4.

18. Ha muaronanu LN mapamnenorpamma KLMN ormeuenst Toukn P u Q , mpuduem
LP=PQ=0N.

a) Jlokaxure, uro npsmeie KP 1 KQ mpoxomst uepes cepetMHbl CTOPOH HapajieorpamMma.

0) Haiigure otHomenue miomaan napamieaorpamyma KLMN k mmommamu naruyronsHuka
MRPQS , rae R - touka nepeceuenus KP co croponoit LM , S - Touka nepeceuenns KQ

¢ MN.

19. VBaH B3s1 KpeAUT B OaHKE Ha CpoK 6 MecsleB. B KoHIle kaxkaoro Mecsia obmas cymma
ocTaBuIerocs fonra yeeanuupaercs Ha 10%, a 3ateM yMeHbIIAETCS HA CYMMY, YIIAYEHHYIO
HBanom. CymMmBbl, BBIIIJIAYMBAaEMbIE B KOHIIE KaXKI0r0 MecsIa, HOJOUPAIOTCs TaK, YTOOBI B
pe3ysbTaTe cymMMma J10JIra Kaxablii Mecsill yMEHbIIAIach PABHOMEPHO, TO €CTh Ha OJIHY U TY
e BEJIMYMHY. 3a BECh CPOK KpeAUuToBaHUs VIBaH BhIIIaTUI OaHKY B OOLIEH CIIOKHOCTH
16875 pybneit. Kakyto cymMy OH B3si1 B KpeIuT?

20. Haiinute Bce 3HaueHUs NapaMeTpa a, IpHU KaKIOM M3 KOTOPBIX MHOKECTBO PeIIeHU

x*—2a*<4
CHCTEMBI HEPABEHCTB < 2X +a° > —4 comepxurt Bee uncna u3 orpeska [—1;0].
x+a’<2

21. 3agymMaHO HECKOJIBKO (HE 0053aTEIbHO PA3JIMUHBIX ) HATYPAIBHBIX YUCE. JTH YUCIA U UX
BCE BO3MOXKHBIE CYMMBI (T10 2, TI0 3 U T. /1.) BBIIIUCHIBAIOT HA JOCKY B MOPsJIKE HEYObIBAHMSI.
Ecnu xakoe-To uncio N, BEIMMCAHHOE Ha J0CKY, IOBTOPSIETCA HECKOJIBKO pa3, TO Ha JOCKE
OCTAaBJISIETCSl OIHO TaKO€ YKCIo N, a OCTalIbHbIE 4uCia, paBHble N, cTupatorca. Hanpumep,
eciu 3aaymansl yncna 1,3,3,4, To Ha nocke OyaeT 3anucad Hadop 1,3,4,5,6,7,8,10,11.

a) [IpuBeauTe mpumep 3aTyMaHHBIX YUCEN, IJI KOTOPBIX Ha JOCKE OyIeT 3amucaH Habop
2,4,6,8.

6) Cy1miecTByeT JI1 MpUMEp TaKUX 3alyMaHHBIX YHCEI, IJIs1 KOTOPBIX Ha JOCKE OyJIeT BhIMHICAH
Habop 1,3,4,5,6,9,10,11,12,13,14,17,18,19,20,22.

B) [IpuBenute Bce mpuMephl 3aIyMaHHbBIX YHUCEI, sl KOTOPBIX HA TOCKE Oy/AET BHIMUCAH

Habop 9,10,11,19,20,21,22,30,31,32,33,41,42,43,52.

CobecenoBaHue nNo matemaTuke

BapuaHT Ne 1



1. Hantn HanbonbLmnn obwmn aenutens Yymncen 102 n 30.

2. . Bbluucnutb sin(a + ), ecnu
sina:—%, cosf=— %, 0!6(72';37”), ﬂe(ﬁ;%).

3.B paBH06€ﬂ,peHHOM TpeyrornbHUKE BEJNTMYNHa yria npu sepuinHe paBHa « , a rnjowaib

TpeyrosribHMUKa paBHa S . Hantn gnuHel CTOPOH 3TOro TpeyrosibH1Ka.

Kputepum oueHnBaHusi OTBETOB NMOCTYNakoLWMX
lMepBoHavanbHasa oueHka paboTbl MPOBOAUTCA B TexHuYeckux Oannax. [lpasunbHoe
peweHune kaxa0n n3 3agad 1 - 14 oueHuBaeTcs B oguH 6ann. MNMpaBunbHoe pelleHne 3agad 15
- 17 oueHmnBaeTca B 2 banna, 3agad 18 n 19 — B 3 6anna, 3agay 20 n 21 — B 4 6anna.
NtoroBass oueHka npoBoautcs no 100 — 6GannbHoW wkane. lopagok nepecdeTa

TexXHM4Yecknx 6annos B UTOroBblE onpependeTtca rnpeacenarenem I'IpI/IeMHOIZ kKomuccum BIY.
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