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1. OO He moI0KeHH

[Toctynaromumii TomKeH:

3HaThL H NOHUMATD:

3HaueHHe MaTeMaTH4YeCKOW HayKd U1 peIleHHs 3a/ad, BO3HHMKAIOIIMX B
TEOPDUH W  TpaKkTUKe; I[IHPOTY W  OrPaHHYEHHOCTH  IMPUMEHEHHS
MAaTEMAaTHYECKHUX METONOB K aHAIH3Y U UCCIIETOBAaHUIO IPOLIECCOB U SBJICHUH
B IIpUpPO/JIE U 00IIeCTBE;

3HaYeHHe IPaKTUKU W BOIPOCOB, BO3HHKAMOIIMX B CaMOM MaTeMaTHKE, Ui
(bOopMHUPOBaHKS M Pa3BUTHS MaTeMaTHUECKOH HayKy;

HIEH pacCIIUupEHHA YHUCJIOBBIX MHOXECTB KaK crocoba TITOCTPOCHUA HOBOI'O
MaTEeMaTHYeCKOro amnmnapara Qg pelueHus MIPaKTHIeCKHX 3adad H
BHYTPCHHHEX 3aa4 MaTEMaTHKH,

3Ha4YCHHEC I/I,[[Gfl, MCTOOOB H PE3YIILTATOB &HTGGPBI W MaTreMaTH4e€CKOoro
aHaJiu3a JJisd IIOCTPOCHHA Mojenen pPEealbHEIX IMIPOLECCOB H CHTyaHHﬁ;

BO3MOXHOCTH I'€OMETPHH OJIA OIIKMCaHHA CBOMCTB PEATBHBIX NIPEAMETOB H HX
B3aMMHOTO pacCIIOJIOXKCHH;

YHI/IBepcaJIBHHﬁ XapaKTep 3aKOHOB JIOTHKHM MaTeéMaTHYECKHX paccymeHHﬁ,
HX TPUMEHHUMOCTE B Pa3JIMYHBIX 00J1acTIX YeIoBeUeCKOol AeATeIbHOCTH,

pas3iniue Tpe6OBﬂHIfII>'I, OpeabaBIAEMBIX K J0Ka3aTe/JIbCTBAM B MaTEMATHKC,
€CTEeCTBEHHBIX, COIMHAJILHO-DKOHOMHYECCKHX H TI'YMaHHTApHBIX HayKax, Ha
TIPpaKTHKE,

POJIb AKCHOMAaTHKH B MaTeMaTHuKE, BO3MOXKHOCTb IMOCTPOCHHA
MaTEeMaTHYECKHX TE!OprI Ha aKCHOMAaTHUYECKOH OCHOBCE, 3HA4YCHHEC
aKCHOMAaTHKH JJId OPpYTHX obnacTeli 3HaHUSA U JJIs TIPaKTHKH,

BEPOATHOCTHBIX XapaKkTep pasiWyYHBIX IMPOIECCOB U 3aKOHOMEPHOCTEH
OKpYKaloIero MUpa;
OCHOBHBIE MaTeMaTU4ecKue (GOPMYJIBI U IIOHATHS,

yMeThb:

BBITIONHATh  JEWCTBUS HAN 4YHCIaMM M YHUCIOBBIMH BEIPOKEHUSIMU;
npeo6pa3oBEIBaTh OyKBEHHBIE BBIPAXKEHMS; NPOU3BOMAUTH ONEpALMM Hal
BEKTOPaMH (CIOKEHNE, YMHOXKEHHE Ha YHCIIO, CKAJIAPHOE MPOU3BEEHNUE);
[IEPEBONAMTE OJHH €AMHHUIIBI U3MEPEHHUs BEIUUKH B IPYTHE;

CPaBHMBATh YKCJIa X HAXOIUTh UX MPUOIIMKEHHBIE 3HAUCHHUS;

pelaTh ypaBHEHNs, HEPABEHCTBA, CHCTEMBI (B TOM 4HUCJIE C [TapaMeTpaMu) i
UCCIIEIOBATh UX PEIIeHNUS;



® HCCIIENOBaTh QYHKIMU; CTPOUTE rpaduku QyHKIMH U MHOXKECTBA TOYEK Ha
KOOPIHUHATHOM IIOCKOCTH, 3a/laHHbIe YPAaBHEHUSMHU U HEPABEHCTBAMU,

® IPHMEHATH NPU3HAKH PAaBEHCTBA, NOHO0US QUIYp M UX IIPUHAIEKHOCTH K
TOMY WJIH HUHOMY BHIY;

® TII0JIb30BAThCSA CBOMCTBAMH 4YHCEJNl, BEKTOPOB, GYHKIMM H HX IpadHKOB,
CBOMCTBaMH apr(PMETHUECKOH 1 reOMEeTpHUIECKO IporpeccHii;

® TII0H30BATHCS COOTHOLIEHMSIMU M (GOpMyJaMH, COLEPKallMMK MOMYJIH,
CTEIIeHH, KOPHH, JOrapu(@MHYECKHE, TPUTOHOMETPHYECKHE BBIPAKEHHS,
BEJIMYUHBI YIJIOB, AJTHHBI, IUIOIIA 1, OOBEMEI;

® COCTaBJIATH YpaBHEHHS, HEpPaBEHCTBA W HAaXOQUTh 3HAYEHHUS BEJIWYHH,
WCXO/IS U3 YCIIOBUS 3a1a4HU.

3HaHuA, COOTBETCTBYIOIIME NaHHOHM MporpaMMme, IIO3BOJIAT B JalIbHEHIIEM
CTYIEHTY OCBOWUTh MaTeMaTH4YeCKWe MWCIUIUIMHBI, BXOIAIIME B Yy4eOHYyIO
nporpaMMy oOy4YeHHs 110 BBIOpaHHOMY HAaIlpaBIIEHHUIO.

2. Coxep:xaHHe IPOrpaMMBbI
L. OcHoBHBIE NOHATHS

Harypanbuele wuwucna. J[leaumocts. IIpocTele W COCTaBHBIE HHCIA.
HauGonpmuil 061yt feTuTe s 1 HauMeHblee ofliee KpaTHOE.

Llenele, pauuoHaNbHBEIE W AeHCTBUTENbHBIe uucia. IIpomentel. Momyis
YKCIIa, CTENeHb, KOPeHb, apuMeTUIecKuil KopeHs, Jorapugm. CHHyC, KOCHHYC,
TaHI'eHC, KOTaHTeHC yria. ApPKCHHYC, apKKOCHHYC, apKTaHI'€HC, apKKOTAHTCHC
4yuca.

Yucnosele ¥ OyKBeHHBIE BhIpaxKeHHUA. PaBeHCTBa U TOXIECTBA.

®yukuus, ee o0nacte onpeneneHUs U obnacTe 3HaveHwid. BospacTanue u
yOBIBaHME, IEPHOJUYHOCTb, YETHOCTh X HEYeTHOCTh. Ipaduk GyHKUMH.
HauGobinee ¥ HaMMeHbIIee 3HaYeHUS QyHKIHH.

JluHeliHast, KBaJpaTU4Has, CTENEHHAs, TOKa3aTeNlbHAas JIOrapApMUYECKas,
TPUTOHOMETPHYECKHE (PYHKIIHH.

VpaBHeHHe, HepaBeHCTBa, cucTeMma. PelleHwe ypaBHEHHs, HEpaBEHCTBa,
CHUCTeMBI. PABHOCHIIBHOCTS.

ApudmerrndecKkas U FTeOMETPHYECKAs IPOIPECCHH.

[Ipsmas Ha mmockocTH. JIyd, OTpe3ok, TjoMaHasi, yToll.

Tpeyronsuuk. Menuana, 6uccekTpuca, BHICOTA.

Beinmykiisiii MHOTOYToNnbHUK. KBazpar, NpsAMOYTOJbHHK, NapalIesiorpamMM,
pom0, Tparenust. [IpaBUIIBHBIF MHOTOYTOJIbHUK. JlHaroHalb.



OxpyxHOCTb U Kpyr. Paguyc, xopaa, 1uaMeTp, kacarenbHas, cekymas. Jlyra
OKPYXHOCTHU U KpyroBoii cekTop. LIeHTpasbHbBIA U BIIMCAaHHBIE YIJIBL.

[IpsiMasi ¥ TIOCKOCTE B IIPOCTpaHCTBE. J[ByrpaHHBINA yTOII.

Mpuororpanauk. Ky6, napannenenunen, npusMa, NMpaMuia.

[{unuHap, KoHyC, map, chepa.

PagenctBo u mogobue puryp. Cummerpus.

[TapamiensHOCTE ¥ MEPHEHAUKYISPHOCTh  MPSIMBIX,  IIJIOCKOCTEH.
CkpemuBaromuyecs MpsAMble. YTOJI MEXIY NPSMBIMH, IUIOCKOCTSIMH, NPSAMOH H
IJIOCKOCTBIO.

Kacanue. Bmucanusle ¥ omucaHHble QUIYpel Ha IUIOCKOCTH H B
npoctpaHcTBe. CeueHue QUrypsl iIoCKOCTHIO.

Bemuuuna yrma. JlnuHa OTpe3ka, OKPY)XXHOCTH M JAYyId OKpPY>KHOCTH.
[Lmomans MHOTOYTOJIBHIKA, Kpyra U KpyroBoro cekropa. Ilmomane moBepXHOCTH
U 00beM MHOTOTpaHHHKa, [IWIMHIPa, KOHYyCca, [Iapa.

KoopnunaTtHas npsmas. YucloBble NMPOMEKYTKH. JleKapTOBEl KOOPAHMHATEI
Ha TJIOCKOCTH U B IIPOCTPAHCTBE. BEKTOpEI.

II. Aunre6pa

[Tpu3Haku OeTUMOCTH Ha 2, 3, 5, 9, 10.

CBo¥icTBa YUCIOBBIX HEPABEHCTB.

®opMyBI COKPALIEHHOT0 YMHOXEHHS.

CaoiicTBa MuHEHHON QYHKUHHU U ee rpaduK.

dopmyna KOpHEH KBaIpaTHOIO YypaBHEHHA. TeopeMa O pasloXeHUH
KBaZ[paTHOTO TPeX4WIieHa Ha JIMHeiHbIe MHOXUTEeNH. TeopeMa Buera.

CaolicTBa KBaApaTUIHOHM QYHKIIUY U ee rpaduk.

HepaBeHcTBO, CBS3BIBAIOINEE CpeNHEE AapU(QMETHYECKOE H  CpelHee
reoMeTpHYecKoe JByX umcell. HepaBeHCTBO 17 CyMMBI IBYX B3aHMHO OOpaTHBIX
YuceJl.

@opMynsl OOLIEro 4ieHa W CyMMBI N IIEPBBIX HWIEHOB apUPMETHIECKOU
IIPOTPECCHH.

CRoiicTBa CTeleHel ¢ HaTypalbHBEIMK W LENBIMHA nokasarensmu. CBoicTBa
apu(MeTHYeCKMX KopHell n-H creneHu. CBOHCTBA CTENEHEH C pallMOHATbHBIMH
MTOKa3aTeIISIMH.

CBoiicTBa CTENEHHOM GyHKIMH C LeJIBIM IT0Ka3aTeNeM U €€ rpaduK.

CroiicTBa NOKa3aTeLHOM QYHKIHHN U ee TpaduK.

OcHOBHOe Jorapumuyeckoe TOXIeCTBO. Jlorapu(@mbl NPOU3BEACHNAA,
cTemneny, yactHoro. opmyna nepexona K HOBOMY OCHOBaHHUIO.

CgroiicTBa TorapupMuueckoit GyHKIUH U ee rpaduk.



OcHoBHOE TpUrOHOMETpHYecKoe TOoXAecTBO. (COOTHOIIEHHS MEXIY
TPUTOHOMETPUYUECKUMH (QYHKISIMA OJHOTO M TOTO XK€ aprymeHrta. Oopmyiisl
TIPUBEIEHHUS, CII0XXEHHS, ABOMHOIO U MOJOBUHHOTO apryMeHTa, CYMMBI M Pa3HOCTH
TPUTOHOMETPHYECKAX (YHKIMHA. BeIpakeHne TPUTOHOMETPHUUYECKHMX OQYHKIMHA
yepe3 TAHIEHC MOJOBHHHOTO apryMeHTa. [IpeoOpa3oBanue NIpoU3BeIEHNs CHHYCOB
¥ KOCHUHYCOB B CYMMY.

@opMyIIBl pelieHHH IPOCTEHIINX TPUTOHOMETPHYECKHX YPaBHEHHH.

CBoiicTBa TPUTOHOMETPUYECKUX QYHKIIUH U UX TPaQUKH.

[Toustrie mpousBogHoi. [IpousBonHas creneHHod OyHkuuH. IIpaBuia
nuddepennupoBanus. [Ipou3BoIHBIE 3NEMEHTapHBIX QyHKIMM. ['eoMeTpryecKnit
CMBICII [IPOU3BOJHOH.

BospacTanue u yobriBaHue GyHKUUHA., DKCTPEMYMBI.

[IprMeHeHHEe IPOU3BOIHBIX K TOCTPOSHHIO IPadUKOB (PyHKIIMIA.

[TepBooOpasHas. Beruncienue NpoCcTeHIIMX UHTErPAIOB.

ITonsiTue ompeneneHHoro uHrerpaia. @opmyna HeioTona — JlehOnuna.
Brruncnenue miomaneit miockux QUryp.

ITI. TI'eomerpus

TeopeMbl 0 apayIeNbHbIX IPAMBIX Ha IIOCKOCTH.

CBoifcTBa BEpPTUKAJIBHBIX U CMEXKHEIX YIJIOB.

CaoiicTBa paBHOOEIPEHHOTO TPEYrOJILHUKA.

[Ipr3HaKu paBeHCTBa TPEYTOJBHUKOB.

Teopema 0 cymMMe BHYTPEHHHX YTIJIOB TpPeyrojbHHKa. TeopeMa O BHEIIHEM
yrie TpeyroiabHuka. CBolcTBa CpelHE JINHUK TPEYTOJIbHUKA.

Teopema ®aneca. [Ipu3Haky MoH00Ks TPEYTOJIBHHUKOB.

[MpusHaku paBeHCTBA M MOJOOMA INPSIMOYTONBHBIX TPEYIOJNBHHUKOB.
[IpOnOpIHOHANEHOCTE OTPE3KOB B IIPSAMOYIOJIbHOM TpeyrojibHEKe. Teopema
[Tudaropa.

CBOMCTBO  CEPENMHHOIO IEepHNeHAuKyaspa K oTpe3ky. (CBOMCTBO
OHMCCEeKTPUCHI yIJIa.

TeopeMsl 0 IepeceueHny MeIUaH, IepecedeHun OUCCEKTPUC U NIePECEICHHH
BBICOT TPEYTOJIbHUKA.

CBOICTBO OTpPE3KOB, Ha KOTOpble OMCCEKTpHUCa TpeyrojbHHKa MIENUT
IIPOTHBOIIOJOXKHYIO CTOPOHY.

CBOMCTBO KacaTelbHOM K OKpPYXXHOCTH. PaBeHCTBO KacaTelbHBIX,
TIPOBEIEHHBIX U3 OJHOM TOYKM K OKPYXKHOCTH. T€OpEeMBI O BIIHMCAHHBIX yIJax.
Teopema 06 yrie, 0Opa3soBaHHOM KacaTelbHOW M XOpHo#. Teopemsl 06 yriue

MEXOY JABYMsA IEpECEKatOMMUMHCA XopAaMH H 00 yriie MEXOy ABYMA CEKYUIVWMH,
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BBIXOIAIIMMHU K3 OJHOHA TOYKHA. PaBEHCTBO IIPOM3BENEHHH OTPE3KOB JBYX
nepecekaroluxcss Xoph. PaBeHCTBO KBagpaTa KacaTEJIBHOW IPOU3BENEHHUIO
CEeKYyILUEH Ha €€ BHEIIHIO YacTh.

CBOHMCTBO UETHIPEXYTOJIBHUKA, BIIMCAHHOTO B OKPYXHOCTb. CBOMCTBO
YeTBIPEXyTOIbHUKA, OIIMCAHHOIO OKOJIO OKPYXHOCTH.

Teopema 00 OKpYXHOCTH, BIIMCAHHOH B TpEYroJbHUK. Teopema 00
OKpPY>KHOCTH, OITHCAHHOM OKOJIO TPEYTOIbHHUKA.

TeopeMbl CHHYCOB ¥ KOCHHYCOB [IJIl TPEYTOJIEHHKA.

TeopeMa o cyMMe BHyTPEHHHUX YIJIOB BBITYKIOT0O MHOIOYTOJIbHHKA.

[TpusHaxu napauienorpammMa. CBoiicTBa napaienorpaMmma.

CBolicTBa CpeHEeH TUHUY TpallelUH.

@®opMmyna [OnA BBUHACICHHWS pPAacCTOSHUA MEXAY IBYMsS TOYKaMH Ha
KOOPAMHATHOH IJIOCKOCTH. Y paBHEHHE OKPYKHOCTH.

TeopeMsl © mapalieNbHBIX MpSMBIX B IpocTpaHcTBe. IlpusHak
NapaUIeIbHOCTH MPAMO# i TIocKoCTH. [Ipu3Hak napamienbHOCTH INIOCKOCTEH.

[Ipu3HaK NEepHeHAUKYISPHOCTH MPsAMO# U muiockocTH. Teopema 00 obuiem
NEepIeHauKyaspe K  IBYM CKpeUIMBAIOIIKUMCS  HpaAMbIM.  IIpu3Hak
MEPIeHANKYIIPHOCTH IUIOCKOCTEH. TeopemMa o Tpex NepreHauKyIsIpax.

IV. Teopusi BepOATHOCTEH H CTATHCTHKA

CrnyuaifHas HM3MEHYMBOCTb, TOYHOCTH H3MepeHwmil. Ciydalinpie coObITHS,
BEPOSITHOCTH U YacTOTHIL.

MaTeMaTHYEeCKOE OIMCAHUE  CIydalHBIX sBleHUH. BeposTHOCTH
3]IEMEHTAPHBIX coObITHI. ClloXKEeHHE U YMHOKEHHE BEPOATHOCTEH.

DneMeHTs! KoMOuHaTopuku. [IpaBuno yMHOXeHHA. IlepecTaHOBKH.
®daxropuan. CoueTaHus.

["eoMeTpuUecKasi BEpOSITHOCTS.

Cryyaiinsle BETHYHHBL. UUCIIOBBIE XapaKTEPHCTHKH CITy4alHBIX BEIMYHH.
MareMaTH4ecKOe OXUAAHNUE U TUCIIEPCHS.

Cry4aiiHble BEIMYMHEI B CTATUCTHKE, 3aKOH OONBLIKNX YKCEIL.
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4. KpuTepuy oleHKH BCTYNHTEILHOIO HCILITAHUSA N0 MAaTeMaTHKe

JUii OOBEKTHBHOM ONEHKM 3HAHWM I[IOCTYNAIOIMX, Ha BCTYIMTEIEHOM
UCTBITAHUM II0 MaTeMaTHKe, NPOBOAMMOM B IHCBMEHHOH QopMme, OleHUBaHUE
ocymectsigercs o 100 (cTtobamipHol) mKare.

3afaHus TecTa UMEKOT PasIMYHEIN OLleHOYHbIH 6a.

KpuTtepun u mkajia oneHuBaHus:

p—

Ne saganus 2 3 4 5 6 7 8 9 10

Kommaecro | 4 5 5 6 8 10 12 15 15 20

oaoB

BeTynurensHoe WcHBITaHWE IO MareMaTHKe COCTOMT u3 10 3amaHuii B
TECTOBOH (hopMe.

Bassl, momy4eHHsIe 32 BHIIOTHEHHEIE 3a1aHUs, CYMMHUPYIOTCH.

MuHHAMaTBHOE  KONMHYECTBO  OAalUloB, IIOATBEPXKIAIOIEE  YCIEIIHOe
IPOXOXKACHUE BCTYNUTENBHOIO HCIIBITAHHS — YCTAHABIMBAETCS Ha ypoBHE 39
Oamos.

5. IlpumepHbli  BapHaHT BCTYNUTENLHOr0  HCHBITAHHS IO
MaTeMaTHKe JJIsl NOCTYHNAaKIIHX N0 nporpaMMaM o0ydveHHsI HamnpaBJeHH
NOATOTOBKH 0aKajlaBpHaTa

1) (46) B xBapTHpe, rae nposkuBaer ExaTepuna, ycraHoBJIeH npuGop
yuéra pacxonaa xoa01Hoi Boasl. IlepBoro ceHTS6pA CYETYHK MOKA3BIBAT
pacxon 189m3, a 1 okTs6ps 204m3. Kakyio CYyMMY AOJIZKHA 3alJIaTHTh
ExaTepnHa 32 X0/I0HYI0 BOJY 3a ceHTA0OPb, ec/in neHa 1M3 xosoxHO#H BOAbI

cocraBjsieT 16 pyGueii 50 koneex? OTBer gaiite B py6Jsx.
A)250 B) 255 C) 247,5 1) 260

2)  (56) HaiiTi 3nayenue BeIpaskenns 7+ 510854
A) 35 B) 140 €y 1,75 ) 28




N | =

3)  (56) HaiiTu kopens ypaBHenus: 16*~° =
A) 9,25 B) -9,25 C) 8,75 ) - 8,75

4) (60) Cpeansisi 1MHHSA TPaneUHH H BbICOTA TPallelHH PABHBI

cooTBeTcTBeHHO 3 M 2. HalinuTe nuiomaas Tpanenu.
A) 6 B) 5 C) 3 12

5) (86) Hafigure njiomaab NOBEPXHOCTH LHJIHH/IPA, €CIH €ro BLICOTA paBHA
S c¢m, a paguyc 6 cm

A) 4147 B)144 C)30 JI) 118

6) (106) U3 paiioHHOT0 LIEHTPA B JEePEBHIO eXKeIHEBHO XOIHT aBTOOYC.
BeposiTHOCTB TOr0, 4TO B MOHeJEJbHUK B aBTOOYyCe oKaskeTcsi MeHbIe 18
naccakupos, paBHa 0,82. BepositHocTh TOro0, 4T0 OKaxeTcs 6oJbme 10
naccaskupos, pasHa 0,51. HaiituTe BepoATHOCTH TOr0, 4YTO YHCJIO
naccaskupos Oyaer ot 10 go 17.

A)0,665 B) 082 C)0,6  )0,31

2cos29°
sin61°

7) (126) Halinure 3HaYeHHE BHIPAXKEHHUS:

A)l B)2 C) cos 61 J) sin 29

8) (156) B npaBuiabHoi yeThIpéxyroabHoii nupamuge SABCD ¢ ocHoBaHHeM

ABCD 6oxoBoe pedpo SA paBHO 5, cTOpOHa OCHOBAHHSA PaBHA 4/2. Haiinnre
00b€M NMUpaMHIbI.

A) 64 B)l6 C)32 )9

9-x

9) (156) HaiiTn HauMeHbIee 3HaYeHHe PYHKIHH y= (8 —X) e” " Ha

orpeske[3; 10].
A)8 B)-1C)9 IO

10) (206) BeisicHUTB, IPH KAKHX 3HAYeHHAX napamerpa b (x3;x1) €

(-1;1), roe x4, X, - KopHu ypaBHeHHs (b 2)x%+(b+3)x+b+6=0?

A) (-635-27)  B)G;2) 0)(25:2)  M(12)



