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1.  Crpykrypa BCTYNHMTEJbHOH 3K3aMEeHALMOHHON padoThl

Ha BeInOJIHEHHE BCTYNMUTEILHON dK3aMEHAITMOHHOM paboThl oTBoAUTCs 2 yaca (120 MuHyT).
BerynuTenbHas sK3aMeHaMOHHas padoTa BKIIIOYAaeT B ceOs 22 3amaHus, pPa3TUYalOUINXCs 110
COJICPKAHUIO U YPOBHIO CJIOKHOCTH.

B sk3aMeHanimoHHO# paboTe MpeuIoKeHbI CIISAYIONINE PA3HOBUAHOCTH 3aaHUN:

. 3aJJaHUs C KPaTKUM OTBETOM B BHJIE LI€JI0I0 YHCIIAa WM KOHEYHOH IeCATUYHON ApodH;

. C KPaTKUM OTBETOM B BHJIE IIEJIOT'0 YHCIIA WIIM KOHEYHOH JECATHYHON APOOH

3agaHus 10 MaTeMaTHKe pa3paboTaHbl HA OCHOBE HIKOJIBHOM Iporpammsl. IlosToMy Kk sK3aMeny
MOXXHO TOTOBHUTBCS IO IIKOJIBHBIM  Y4eOHHMKaM, pEKOMEHIOBAaHHBIM U JOMYUICHHBIM
Muno6pnayku Poccun.

2. OcHOBHBIE TeMBI
AJITEBPA

Yucna, Kopnu u cmenenu

e [Ilenwie uucna.
CreneHb ¢ HaTypaJIbHBIM [10OKA3aTEIEM.
Jpo0u, npoLeHTs!, palliOHAJIbHbIE YUCIIA.
CreneHs ¢ LIETbIM [T0Ka3aTEIEM.
Kopens crenenu N > 1u ero cBoicTBa.
CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTeNIEM U €€ CBONCTBA.
CBolicTBa CTENEHHU C ACUCTBUTEIbHBIM IIOKA3aTEIIEM.
OcHogvl mpuzonomempuu
CuHycC, KOCUHYC, TAHT'€HC, KOTAHT€HC MPOU3BOJIBHOTO YIJIa.
Paagnannas mepa yria.
CuHyc, KOCUHYC, TAHT'€HC U KOTAaHT€HC YnCa.
OcCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA.
@DopMyJIbl IPUBEACHHUS.
CuHyC, KOCUHYC, TAHT€HC CyMMBI ¥ Pa3HOCTH JIBYX YTJIOB.

e (CHHYC ¥ KOCHUHYC JIBOMHOIO yIJa.
Jozapugmut

e Jlorapudm umca.
OcHoBHOE J10rapu(pMUYECcKO€e TOKIECTBO.
Jlorapudm npousBeseHus, 4aCTHOTO, CTENIEHH.
JlecaTHUHBIN 1 HATYypaJIbHBIHA Jorapudmsl. Yucio e.
Ilpeoopa3zosanus evipasricenuii
[TpeoOpa3zoBanus BbIpaKeHUH, BKIIOYAIOMNX apu(METHUYECKHE ONepalliu.
[TpeoOpa3zoBanus BbIpaKEHUS, BKIIOYAIOIINUX ONEPALINIO BO3BEACHUS B CTEIICHb.
[IpeoOpa3zoBanms BRIpaXEHUN, BKIIFOYAOIINX KOPHU HATYpaIbHON CTETICHH.
[Tpeobpa3zoBaHus TPUTOHOMETPUUYECKUX BBIPAKEHUH.
[TpeoOpa3zoBanue BbIpaKeHHM, BKIIIOUAIOLIUX ONEpaInio JorapuGMupoBaHusl.
Monynb (abcontoTHas BETUYMHA) YHCTIA.

YPABHEHUSA U HEPABEHCTBA
Ypasenenua
e KBanpaTHble ypaBHEHUS
e PannonanbHble YpaBHEHUS.
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HppauroHanbHble ypaBHEHMUS.

TpuroHomeTprudecKkue ypaBHEHUs.

Iloka3aTenbHbIe ypaBHEHUS.

Jlorapudmuueckre ypaBHEHUSI.

PaBHOCHUIIBHOCTDh YpaBHEHUI, CUCTEM YpaBHEHUI.

[TpocTeimme cucTeMbl ypaBHEHUH C IBYMSI HEU3BECTHBIMHU.

OcHOBHBIE IPUEMBI PELICHUS] CUCTEM YPAaBHEHUIl: 10ICTAaHOBKA, allredpandeckoe
CJI0)KCHHE, BBEICHUE HOBBIX IEPEMECHHBIX.

Hcnonb30Banue CBOMCTB U rpauKoB (QYHKIIHMIA IPU PEIICHUU YpaBHEHUH.
N300paxeHne Ha KOOPJUHATHOM MJIOCKOCTH MHOKECTBA PELICHUI YpaBHEHUH ¢ ABYMS
IIEPEMEHHBIMU U UX CHCTEM.

[TpuMeHeHne MaTEMaTUYECKUX METOOB JUIsl PEIICHUS COEPKATENbHBIX 3a/1a4 U3
pa3IUYHbIX 00JaCTel HayKu U NpakTUKu. HTepripeTanus pe3yapTaTa, y4eT pealbHbIX
OTpaHUYECHUM.

Hepagencmea

KBaaparHbie HEpaBeHCTBA.

PannoHanbHble HEpaBEHCTBA.

[loka3aTenbHble HEPABEHCTBA.

Jlorapudmuueckre HepaBeHCTBA.

CucTembl TUHENHBIX HEPABEHCTB.

CucreMbl HEpaBEHCTB C OJTHOM MEPEMEHHOM.

PaBHOCWIIBHOCTB HEPABEHCTB, CHCTEM HEPABEHCTB.

Hcnonp3oBaHue CBOMCTB U rpadUKoB (PYHKINNA IPU PEILIEHUN HEPABEHCTB.
MeTto UHTEPBAJIOB.

N300paxeHre Ha KOOPAMHATHOMN IMJIOCKOCTH MHOKECTBA PELICHUI HEPABEHCTB C IBYMS
MEPEMEHHBIMU U UX CUCTEM.

OYHKINU

Onpeoenenue u cpaguk ynkyuu

@yHK1MS, 00J1aCTh ONpeeeHNs PyHKINN.

MHOXecTBO 3HaUeHUN (HYHKIIUH.

I'padux Gpynkuuu. [Ipumeps! QyHKIIMOHATBHBIX 3aBUCMOCTEN B pEeAJIbHBIX Mpolieccax U
ABJICHUSAX.

O6patnas ¢pyukuus. ['padux o6patHoil pyHKIMM.

[TpeoOpazoBanus rpadKoB: MapajjieNbHbII IepeHOC, CAMMETPHUS OTHOCUTEIBHO OCei
KOOpJMHAT.

dnemenmapnoe uccinedosanue Qynkyui

MounoTtonHocTh QyHKIMHU. [IpoMexyTKH Bo3pacTaHus U yObIBaHUS.
YETHOCTD U HEUETHOCTH (PYHKLIUU.

[TepuoaruHOCTh PYHKLIUU.

OrpaHn4eHHOCTh (PYHKIIMH.

Touku skcTpeMyma (JIOKQJIbHOTO MAaKCUMyMa M MUHUMYMa) () yHKIIUH.
Hauboubiiee u HanMeHblIee 3HaYCHUS (QYHKIIMH.

OcnogHnble 3n1emenmaphvle QynKyuu

Jluneiinas Qynkmus, e€ rpaduk.
OyHKIUS, ONMHUCHIBAIOIIAS O0OPATHYIO TPOIIOPIIMOHATBHYIO 3aBUCHMOCTD, ¢€ rpaduK.
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KBanpatnunas QyHkius, e€ rpaduk.

Crenennas GyHKIHUS C HATYpaJIbHBIM ITOKa3aTeseM, e€ rpaduxk.
Tpuronomerpuyeckue GyHKINU UX CBOMCTBA U TPaUKH.
[Toka3zarenbHas GyHKIHA, €€ CBOMCTBA U rpauK.
Jlorapudmudeckas GpyHKIus, €€ CBOKWCTBA U rpaduK.

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

IlIpouszeoonan

[TonsiTHe 0 MPOU3BOAHON PYHKIMH €€ TeOMETPUIECKHIA CMBICIL.

®usnyeckuil cMbICa Tpou3BoaHON. Haxox1eHre CKOpOCTH ISl poLiecca, 3aAaHHOTO
dbopmyoit unm rpadukom.

VYpaBHeHUe KacaTelbHOU K rpaduKy (yHKIHH.

[Tpon3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX (QYHKLUH.

ITpon3BoaHBIE CyMMBI, IPOU3BEAECHUS, YACTHOTO.

[Tpou3BoiHAS CIIOKHON (QYHKITHH.

Bropast npousBosiHas u e€ pusnueckuii CMbICII.

Hccneoosanue gpynxyuii.

[TpumeHeHne MPOU3BOTHON K UCCIIEIOBAaHUIO (DYHKIUI U MOCTPOCHUIO TPaPUKOB.
[Tpumeps! UCTIONIB30BAHUS TPOU3BOIHON [Tl HAXOXKACHUS HAWTYYILIEro PeleHus B
MPUKIIAIHBIX, B TOM YHCJIE COI[UAIBHO-DKOHOMUYECKHX, 3a]a4ax.

Ilepsooobpaznasn u unmezpan

[TepBooOpazHbie IeMEHTAPHBIX (QYHKIHH.
Onpenenénnblii unterpan. @opmyna Herotona-Jleitbuuna.
[Tpumepsl IpUMEHEHHs UHTErpaia B (pU3UKE U T€OMETPUH.

I'EOMETPUA

Inanumempusn

TpeyrojbHUK.

[TapannenorpaMm, NpsIMOYToJIbHUK, pOMO, KBaipar.

Tpanerus.

OKpy’>KHOCTb U KpYT.

OKpy’KHOCTb, BIIUCAHHAs B TPEYTOJIBHUK M OKPYKHOCTb, OIICAHHAsL OKOJIO
TpeyrojbHUKA.

MmuoroyronbHuK. CyMMa yToB BBITYKJIOIO MHOTOYTOJIbHUKA.

ITpaBriIbHBIE MHOTOYTOJIBHUKH. BrivicaHHasi OKPYKHOCTb U ONMCAaHHAs! OKPYKHOCTb
IIPABUJIBHOTO MHOT'OYTOJIbHUKA.

HpﬂMble U nj1ocKkocmu 6 npocmpancmee

Ilepecekaromuecs, mapajuiesIbHbIe U CKPELUBAIOIIMECS IPSMBIC; IEPIIEHIUKYIISIPHOCTD
IIJIOCKOCTEM.

[TapannenbHOCTh NPAMON U TUIOCKOCTH, MTPU3HAKHA M CBOMCTBA.

[lepneHAUKyYISIpPHOCTD MPSAMOM M TUIOCKOCTH, IPU3HAKU U CBOWCTBA.

[lepnenauKymsip ¥ HaKJIOHHASA; TeOpeMa O TPEX MEePIEHIUKYISIPAX.
[lepnenqMKyISIPHOCTD MJIOCKOCTEHN, IPU3HAKHA U CBOKCTBA.

[MapannensHoe mpoekTUpoBaHue. M300paxkeHne NpocTpaHCTBEHHBIX QUTYP.
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Mnozozpannuku

[Tpu3sma, e€ ocHoBaHus1, 60KOBbIE pEOpa, BHICOTA, OOKOBAs TIOBEPXHOCTD; MpsiMast
npu3Ma; MpaBUIIbHAS IpU3MA.

[Tapamnenenunen, kydo. CuMMeTpuu B KyOe U mapajuie/ieuIe/e.

[Mupamuna, e€ ocHoBanue, 00KOBBIe pEOpa, BICOTA, OOKOBAst MOBEPXHOCTD; TPEYroIbHAas
nupamMmuja, mpaBujibHasd nupamMuaa.

Ceuenus ky0a, IpU3Mbl, TUPAMU/IBL.

[TpencraBienne o MPaBUILHBIX MHOTOTPAHHUKAX (TETPadap, KyO, OKTadAp, JOACKadIp U
HUKOCa3IP).

Tena u noeepxnocmu epauienun

[unmuaap. OcHOBaHUS, BRICOTA, OOKOBas TOBEPXHOCTh, 00pa3yromas, pa3BEpTKa.
Konyc. OcHoBanue, BbIcOTa, OOKOBas IIOBEPXHOCTH, 00pa3yromias, pa3BépTKa.
lap u chepa, ux ceueHus.

I/I3mepeHue ceomempudecKux 6eJiuiun

Benuunna yria, rpagycHas Mepa yriia, COOTBETCTBHE MEXK/y BEIMUMHOMN yIia U JUIMHON
IYTU OKPY>KHOCTH.

VYron Mexay NpSMbIMH B IPOCTPAHCTBE; YTOJI MEXKTy MPSIMOH M TUIOCKOCTBIO, YTOJI
MEK/1Y IUIOCKOCTSIMU.

JnuHa oTpeska, JIOMaHOM, OKPYKHOCTH, IIEPUMETP MHOTOYT'OJIbHUKA.

PaccrositHue oT TOUKM 10 MPSMOH, OT TOYKH 0 TUIOCKOCTH; PACCTOSIHHE MEXKIY
napajieIbHBIMU M CKPEIINBAIOIIMMUCS TPSMBIMHU, PACCTOSTHIE MEXIY MapallieIbHBIMU
IUIOCKOCTSIMH.

[Tnomans TpeyroiabpHUKA, apaieIorpaMMa, Tpaneln, Kpyra, CeKTopa.

[Tnomags MOBEPXHOCTH KOHYCA, IMIINHAPA, CHephl.

O6beM KyOa, MPSIMOYTOJIBHOTO MapajlieNienuIeaa, TupaMu/ibl, TPU3MBbL, HWIKHIPA,
KOHYca, IIapa.

Koopounamut u éexmopol

JlexapToBBbI KOOPAMHATHI HA IIJIOCKOCTH U B IIPOCTPAHCTBE.

dopmysa pacCTOSIHUSI MEXAY ABYMS TOUKaMH. Y paBHEHHE C(EpH.

BekTop, MOAy/Ib BEKTOpa, PABEHCTBO BEKTOPOB; CII0KEHUE BEKTOPOB U YMHOXKEHUE
BEKTOpa Ha YKCIIO.

Konnuneapusie BeKTOphl. Pa3nokeHne BEKTOpa M0 IBYM HEKOJIJIMHEAPHBIM BEKTOPAM.
KomrutanapHeie BEKTOpBI. PasiioxkeHne no TpeM HEKOMITJIaHAPHBIM BEKTOPAM.
KoopanHatsl BEKTOpa; CKAIIPHOE MPOU3BEACHUE BEKTOPOB; YIOJI MEXKIY BEKTOPAMH.

JIEMEHTBHI KOMBUHATOPUKHU, CTATUCTUKHA U TEOPUU
BEPOSITHOCTEN

Dnemenmol KOMOUHAMOPUKU

[ToouepeaHslit 1 OJTHOBPEMEHHBIH BBHIOOD.
PopMyIbl YUCIa COYETAaHUM U IEPECTaHOBOK. buHom HeroTOHA.

Dnemenmuvl cmamucmuxku

Tabmunoe u rpaduueckoe MpeACTaBICHUE TaHHbBIX.
YucnoBble XapaKTEPUCTHKH PSAJIOB JTAHHBIX.

Dnemenmul meopuu eposmuocmeil

BepositHOCTH COOBITHI.
[Tpumepb! HCTTOTE30BaHHS BEPOSTHOCTEH U CTATUCTUKU TIPU PEHICHUH TPUKIIATHBIX
3amad.
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3. IlpumepHsble 3axaHus
a) Haiinure Touky Munumyma Gynkuun y = 3x — In(x + 3)3.

o 51 . 51
6) Haiinure 3HaucHMe BbIpaKeHHS V3 COS? = /3sin? =

B) ABTOMOOWIb, IBIKYIIMICS B HAYAJIBHBIA MOMEHT BPEMEHHU CO CKOPOCTHIO Vo = 20 m/c,

2
HayaJl TOPMOXKEHHUE C MOCTOSIHHBIM YCKOpPEeHHeM a = 5 m/c”. 3a t cexyH/ mocie Hayana

. at?
TOPMOKEHHS! OH IIPOWIEN IyTh S = Vot — —. OnpeieNnTe BpeMs, IPOLIEIIES OT

MOMEHTa Havayia TOPMOKCHUS, €CIIM H3BECTHO, YTO 33 3TO BPEMsI aBTOMOOHJIb IIPOeXall
30 metpoB. OTBET BbIpAa3UTE B CEKYHAAX.

r) Ha pucynke nzobpaxen rpaduk muddepenuupyemoit pynkumu y=f(x). Ha ocu abcuucc
OTMEYEHBI JEBATH TOUCK: X1, X5 . Xg. Cpelut 3TUX TOYEK HA#JUTEe BCE TOYKH, B KOTOPBIX
npousBojHas ¢pynkuuu f(X) orpunarensHa. B oTBeTe yKaxuTe KOJIMYESCTBO HANJICHHBIX
TOYCK.

>

Z
4

/ - —

n) Ha npsmoii, conepxameit meauany AD npsimoyronbroro tpeyroasauka ABC ¢ npsimbim
yriom C, B3siTa Touka E, ynaneHnHast oT BepiinHbl A Ha paccTosiHue, papHoe 4. Haiiqure
wiorma e Tpeyronpauka BCE, ecmu BC=6, AC=4.

4. Illkajaa oueHUBAHUSA.
Pe3ynpTaThl BCTYNUTENBHOTO MCIIBITaHUS olleHnBatoTcs 1o 100-6annpHoM 1mKare.
3a KaX/J0€ BBINOJIHEHHOE 3aJaHUE HAYUCISAIOTCS NepBUuYHble Oasuibl. llepBuuHble Oansl
CYMMHpPYIOTCS M cooTHOCATCs co 100-6amnbHoil mkanoi. CymMMa nepBHYHBIX 0a/1710B 32 Bce
NPaBUJIbHO BbINOJHEHHbIE 33/IaHUsI MO MaTemMaTuke — 22. Ios0KuUTENBHBIM
pe3yJIbTaToOM sIBJsieTcsl HA00p 6 MepBUYHBIX 0AI0B, YTO COOTBETCTBYeT 2/ 0aJjljioM 1O
100-6an1bHOI cucTeme.

IIIkana nepeBoaa B 100-0a/1/1bHY1I0 cUcTEeMY

IlepBuuHbIi Tecrosblii 0ay1 (mepesox B 100-
a1 0AJUIBHYIO CHCTEMY)
1 5
2 10
3 12
4 15
5 20
6 27
7 30
8 35
9 40
10 45
11 50
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12 55
13 60
14 66
15 70
16 74
17 79
18 83
19 87
20 93
21 95
22 100




