MUHOBPHAYKIN POCCUW
BOPVICOTIEBCKA DUIMATT
®ENEPAIBHOMO FOCYAPCTBEHHOIO BHOMKETHOO OBPA3OBATENLHOMO YYPEXIEHNS
BbICLLEFO OEPA3OBAHWS
«BOPOHEXCKWUA FOCYAAPCTBEHHbIA YHUBEPCUTET»
(B® ®rBOY BO «BIY»)

YTBEPXJAIO

npeaceAaTenb NPUEMHOR komuccuu,
,qupelcrop E¢‘ tbl"lﬁ Az

NMPOrPAMMA
BCTYNMUTEJIbHbIX UCTBITAHUN MO MATEMATUKE
NPU NPUEME HA OBYYEHMUE MO NMPOrPAMMAM BEAKAJTABPUATA

Bopucornebek 2025



Mporpamma paspabotaHa Ha ocHoBe ®I'OC cpegHero obuiero obpasoBaHus.

B nepBom pasgene npeacraBneHbl OCHOBHbIE MaTeMaTU4eckne NOHATUS, daKThbl,
dopmynbl U TEOpeMbl, KOTOPbIMM OOIMKEH BMadeTb MOCTYNAKLWUA ANs YCNELHOro
NPOX0XAEHUSA BCTYNUTENbHbLIX UCMNbITAHWNA.

Bo BTOpOoM pasgene ykasaHO, Kakume HaBblKM W ymMeHua TpebyioTcsa oT
NOCTynatoLLero.

[nsa peleHns sk3aMeHaUMOHHbIX 3a4a4 4OCTAaTOMHO YBEPEHHOrO BNaAeHUs TeMM
MOHATMSIMM U CBOMCTBaMM, KOTOPbIE NEPEeYNCrEHbl B HACTOSILLIEN NporpaMme.

Mpu nocTynneHnn Ha GIoKETHbIE MeCTa BCTYNMUTENbHbIE UCMbITAHUSA NPOBOAATCA
B doopMe MMCbMEHHOro 3K3aMeHa, B Crlydae NocTynfeHns Ha MecTa no gorosopam 06
oKasaHuK NnaTtHbIx obpasoBaTenbHbIX yenyr — B opme cobecefoBaHus.

COLOEPXAHUE MPOIMPAMMbI

1. OCHOBHbIe MaTeMaTU4YeCKne NOHATUA U haKTbl

Apupmemuka, anzebpa u Ha4yasna aHanu3a

HaTypaneHble 4ncna. loHATHME OennMoCcTuM HaTypanbHOro 4yucna. Oenutenu u
KpaTHble HaTyparnbHbix yucen. lMpocTble n cocTaBHble Yucna. Hambonbwwmin obwimi
aenutenb. HanmeHbliee obuwiee kpatHoe. [NpusHakum genumocTtn Ha 2, 3, 5, 9, 10.
B3aumHo-npocTble uncna. NpumMmeHeHne NoHATUA «HaMbonbLIMA OOLWKMI AENUTENbY NpU
COKpalleHNUn OObIKHOBEHHbIX Apoben. [pMMeHeHne MNOoHATUA «HaumeHbllee obuiee
KpaTHoe» npu npuBeaeHun apoben k obiemy s3HameHaTeno.

Llenble uncna. CpaBHeHue uenbix Yncen. ApudmeTtTmyeckme AenNcTeBns ¢ LenbiMm
yucnamu. PauunoHanbHble Yncna. Mx criokeHuwe, BblMMTaHWE, YMHOXEHWE N OereHue.
CpaBHeHne pauunoHanbHbiXx 4ucen. CeonctBa apumeTndeckmx OencTBun C
pauMoHanbHbIMK YACIaMW.

[lenctButenbHble 4ucna, WX MNpeacTaBneHne B BuOe [OeCATUYHbIX Opobent.
MppaumnoHanbHble yucna. lNpaBuna okpyrneHus.

Uncnosas npsmas. Yncnosble npomMexyTkn. Moaynbs 4eNCTBUTESNBHOIO Yncna, ero
reomeTpuyeckasl MHTepnpeTauus.

Uuncnosble BblpaXeHWsi, BblpaXeHUs ¢ nepemMeHHbiMu. PopMyrnbl COKpaLeHHOro
YMHOXEHUS.

CTteneHb C HaTypanbHbIM W pauMoHanbHbIM Mokasatenem. ApumeTmyeckuin
KopeHb. CBOMCTBA CTENEHU C HaTypanbHbIM U pauMoHarbHbIM NokasaTenem

OpgHouneH u  MHoroudneH. KopeHb MHOrouynieHa Ha npumepe KBagpaTHOro
TpexdneHa. MHorouneH ¢ ogHou nepemeHHon. dopmyna Afs BblMUCNEHUS KOPHEWN
KBagpaTHOro TpexyrieHa. PasnoxeHune MHoroysieHa Ha MHOXUTenu (Ha npumepe
KBagpaTHOro TpexyreHa)

YpaBHeHne. KopHu ypaBHeHusi. PaBHOCUMbHble npeobpa3oBaHusl YpaBHEHWNA.
JInHenHoe ypaBHeHMe n ero peuweHue. KBagpaTHOe ypaBHEHWE U €ero peLleHue.
[pobHo-paunoHanbHoe ypaBHEHME.

HepaBeHcTBa. PeweHnsa HepaBeHCTB. PaBHOcunbHble  npeobpasoBaHus
HepaBeHCTB. PelueHne paunoHanbHbiX HEPaBEHCTB.

Cuctembl ypaBHeHUN N HepaBeHCTB. PelweHune cuctem. NoHATHME O paBHOCUIbHbIX
cuctemax. PelleHne cucteM NMHENHbIX YpaBHEHUI C OQHOM NepeMeHHOMN.

MoHatne norapudgpma. CsonctBa norapudmoB. OCHOBHOe rorapudpmuyeckoe
TOXAOEeCTBO. Jlorapudgmmyeckmne ypaBHeHUs1 U HEpaBEHCTBA.

[MokasaTenbHble ypaBHEHUS U HEPaBEHCTBA.

ApudmeTnyeckasa n reometpuyeckas nporpeccun. PopmMyribl N-ro YneHa n CyMmbl
N MepBblX YNIEHOB apudmMeTndeckon nporpeccun. GopMynbl N-ro YneHa u CymMmbl n
NepBblX  4YNEHOB  reoMeTpuyeckon  nporpeccun. beckoHeyHass  ybbiBaroLwlas
reomeTpuyeckasi Nnporpeccusi.




MoHatne dyHkumn. Cnocobbl 3aganus  dyHkumn. Ob6nacte onpeaeneHus.
MHOXeCTBO 3HadeHun. DyHKUMsA, obpaTHasa [aHHOM pyHKuMK. [paduk yHKUUK.
Bospactaowme n yboiBatowme dyHKumn. epuoanyHOCTb, YEeTHOCTb, HEYETHOCTb
GyHKUMN. TOYKM IKCTpeMyMa QOYHKUMWU, Hynn OYHKUUK, Hanbonbluee U HauMeHbluee
3HaYeHUs PYHKLUUN.

OyHKUMKM y=ax+b, y=k/x, nx ceoncrtea u rpacvku.

dyHKuMK y=ax", y=\/§ , X CBOMCTBA 1 rpadouKu.

KBagpaTunyHasa pyHKUMSA, ee CBOMUCTBA U rpadouk.

TpuroHomeTpudeckme yHKLNN, UX CBOUCTBA U rpacpuku.

MNokasaTenbHas u norapndmmndeckas PyHKLMKN, UX CBONCTBA N rpacouKku.

O6paTHble TpUroHoMeTpuyeckme yHKLUN, X CBOMCTBA U rpadouKu.

OcCHOBHble (hpopMyIbl U TEOPEMBI TEOPUU BEPOATHOCTU: MOHATUE BEPOSTHOCTU
cnyyamHoro cobbiTMs,, [OCTOBEPHble M HEBO3MOXHble CODObITUSA, Knaccuveckas
dopmyna BEpPOATHOCTU, TEOPEMbI CITIOXEHUA U YMHOXEHUA BeposTHOCTeN, dhopmyrna
NOSIHOMN BEPOSATHOCTN.

OCHOBHblE MOHATUA TPUrOHOMETPUMU: CUHYC, KOCUHYC TaHreHC, KOTaHreHc yrna.
OcCHOBHble TpUroHoMeTpuyeckue Toxaectsa. PopmMynbl CyMMbl U Pa3HOCTM CUHYCca U
KOCWMHyca ABYX aprymeHtoB. ®opmynbl npeobpa3oBaHMs CyMMbl UM pPasHOCTU
TPUroHOMETPUYECKNX (DYHKLMI B NMPOM3BeSEeHNEe 1 NMPon3BeSeHUs B CyMMy, (hopmynbl
NOHWXeHUs cteneHn. dopmyrnbl npusefeHusi. CUHYC, KOCUMHYC, TaHreHC, KOTaHreHc
OBOMHOIo apryMmeHTa.

O6paTHble TpUroHoMeTpu4eckme yHKLUN.

TpuroHomeTpmnyeckme ypaBHEHUSA N NX peLLeHue.

OnpepgeneHve npousBogHon. Ee dwuanmyeckmin U reoMeTpuyeckum CMbICH.
YpaBHeHne KkacaTtesnibHoOW. [lpousBogHble anemeHTapHbix  dyHKunn. [lpasuna
BblYMCIEHMS NPOU3BOAHbIX. [locTaTouHble YCnoBus Bo3pacTaHus (YObiBaHMS) yHKLMI
Ha npomMmexyTke. ToYkM akcTpemyma (pyHkumMnM. Heobxoanmoe n OOCTaTOYHbIE YCNOBUA
CyLLeCTBOBaHMA 3KcTpemyma yHKuMM. Hambonbluee W HauMeHbluee 3HavyeHus
PYHKUUN Ha NPOMEXYTKE.

lMoHaTue nepBoobpasHOM YyHKUMM M OonpedeneHHoro uHterpana. NpumeHeHue
onpeferneHHbIX MHTerpanoB K BbIYMCNEHWNIO NoLaaen Nnockux uryp.

[eomempusi
TpeyronbHuk.  Bugbl  TpeyronbHukoB. MeagmnaHa, OGuccektpuca, BbIcOTa

TpeyrosnbHuKa.

MpsimoyronbHbln  TpeyronbHUK. COOTHOLWEHUA Mexay CTOpoHamMu U yrnamu
NPAMOYroNbHOro TpeyronbHuka. CBOMCTBA BbICOTbI, OMYLLEHHON U3 BEPLUNHBI NPAMOro
yrna.

CeowncTtBa paBHOOeapeHHOro TpeyrosibHuKa.

MapannenbHOCTb NpAMbIX. [pU3HaKM napannenbHOCTU NPAMBIX.

CyMma yrnoB TpeyrofnibH1Ka 1 BbIMyKNOro MHOMOYrofbHWKa.

YeTbipexyronbHukn. X OCHOBHbIE BUAbl U1 CBONCTBA.

OkpyxHocTtb. Kpyr. CekTop. KacaTtenbHas K OKpy>HOCTU 1 €€ cBoncTBo. Cekylias
n ee cBoncTBO. CBOMCTBaA XOpL OKPYXHOCTU. Teopema O KacaTesflbHOW U CeKyLLeWn.
M3amepeHne YyrnoB B OKPYXHOCTSIX. BnucaHHble M onucaHHble OKPYXXHOCTU B
TPEYronibHUKN N NPaBUbHbIE MHOTOYTOSTbHUKMW.

Teopema Paneca. CpeaHsst NMMHUA TPeyrofbHUKa.

TeopeMbl KOCMHYCOB, CMHYCOB, Teopema [udaropa.

BekTopbl. CnoxeHune BEKTOPOB, Pa3HOCTb BEKTOPOB, YMHOXEHWE BeKTopa Ha
yncno. KoopanHatel BEKTOpa, AnvHa BekTopa. CkansapHoe npovsBefeHne BEKTOPOB.

Mopobue curyp, npusHakm nogobus TpeyronbHNKOB.

dopmynbl Nnowaaen: TpeyronbHKa, napannenorpamMmma, Tpaneuun, Kpyra.



[MapannenbHOCTb NPSAMbIX Y NTIOCKOCTEN.

Yron mexagy npsaMon 1 nnockocTbio. [NepneHanKynapHOCTb NPAMbIX U MNOCKOCTEN.

[ByrpaHHbIN U TpeXrpaHHbIN Yrhbl.

MHororpaHHukn. Nx BepLUmnHbI, rpaHu, guaroHanu. NpamMas n HakrnoHHasa Npuambl;
nupamuael. NpaBunbHaa NnpuamMa v npaBubHas nupamuaa.

Mapannenenunegpl, NX BUAbI.

dopmynbl Nnowagen NoBepxHocTen n 06bEMOB MHOIOrpaHHMKOB.

Tena BpawieHus. lNnowanm noBepxHoCcTeN 1 06BbEMBI TEN BpaLLEHUA.

2. OCHOBHbIE YMEHUSA U HaBbIKU

OK3aMeHyeMblN JOIMKEH YMETb:

- NpoM3BOAUTbL apudmMeTnyeckne OEenCTBUS Had Yucnamu, 3agaHHbIMM B BuAe
OObIKHOBEHHbIX U AecATUYHbIX Apoben; ¢ TpebyeMon TOYHOCTbIO OKPYrMATb AaHHble
ynucna u pesynbTaTtbl BblYUCIIEHUN;

- BbINONHATE Npeobpas3oBaHMs 4YMCNOBbIX U OYKBEHHbIX pauuoOHanbHbIX U
NppauMoHanbHbIX BbIPAXEHWUA, YUCIIOBbLIX W  OYKBEHHbIX NorapuMuUYecknx wu
TPUrOHOMETPUYECKUX BbIPaXXEHUN, BbIPAXXEHNIN CO CTENEHSMU;

-yntaTb rpauku ”n aguarpammbl, MNPOU3BOAUTb BbIMUCIEHUS BENIMYMH MO
rpadovkam n guarpaMmmam;

- NPOBOANTL  TOXAECTBEHHble  npeobpas3oBaHMs  MHOrouneHos,  Apoben,
cofepXalinx nepemMeHHble, BbIpaXXeHUW, cogepXalmx CTEMNeHHble, MnokasaTesibHble,
norapugMmnyeckmne n TpuroHomeTpudeckme yHKUNN;

- CTPOUTL rpaduMkM JNMHEMHOW, KBagpaTUYHOW, CTEneHHOW, MoKa3aTesrbHON,
norapuMmn4eckon,  TPUrOHOMETPUYECKOM  PYHKUMK,  PYHKUMWA,  COoAepiKaLLmx
abContoTHbIE BENMMYNHBI U KOMOMHALMIA YKa3aHHbIX PYHKLUNRA;

- pewaTtb ypaBHEHUS U HEPABEHCTBA, peLlaTb CUCTEMbI YPaBHEHUA U HEPABEHCTB;
pewaTb 3a4a4n Ha COCTaBrfieHNe ypaBHEHU U CUCTEM ypaBHEHUM; pellaTb 3ajayn Ha
NPOLEHTbI U 3KOHOMUYECKNE 3a4aun

- n3obpaxartb reomeTpmyeckme urypbl Ha 4YepTexe U NPoOBOAMTb NMpocTenme
NOCTPOEHMSA Ha MIOCKOCTH;

- UICNONb30BaTb reOMEeTpPUYECKME NPeacTaBreHNsa Npu pelleHnn anrebpandeckmx
3agad, a metoapbl anredbpbl 1 TPUFOHOMETPUM NMPU PELLEHNN FTEOMETPUYECKMX 3aaau;

- NPOBOANTL OMepauun Hag BeEKTopaMM M MNOMb30BaTbCA CBOWCTBAMM  ITUX
onepauum;

- NOSIb30BaTbCS NOHATUEM MPOU3BOAHON NPU UCCea0BaHNN OYHKLNN;

- NONb30BaTbCA MOHATMEM  OMNPEeAEenieHHOro UWHTerpana npu  BblYMCIIEHUU
nnowazaen nNnockux uryp.

O6paseL KOHTPOJNIbHO-U3MEPUTENILHOIO MaTepuana no matemMaTmke
(cobecenoBaHue)

KoHTpONnbHO-n3mMmeputenbHbIN MaTepuan
1. KBagpatnyHas yHKuusi, ee cBoucTBa W rpadumk. YacTHble cnydvam
KBagpaTuUiYHON PYHKLMN
2. MNapannenbHOCTb NpsMbIX. [1pU3HaKM napannenbHOCTU NPSAMbIX.

Kputepun oueHkn yCTHbIX OTBETOB abUTYpPUEHTOB

74-100 6annos B TOM crniyyae, ecnv abuTypueHT:

* MONMHO W [JoKa3aTenbHO pacKpbil cogepxaHue Martepvana B o0bbeme,
NpeayCMOTPEHHOM  MPOrpamMMoON, M3MOXUI  MaTtepuan rpaMOTHbIM  A3blkOM B
onpeneneHHon NorMyeckon nocrneaoBaTenlbHOCTU, TOYHO MUCMONb3Yst MaTeMaTUYECKYHO
TEPMUHOSOTMIO U CUMBOJTUKY;



* NPaBUIbHO BbIMOJTHUIT PUCYHKN, YePTEXM, rpadmnkn, CONyTCTBYIOLLNE OTBETY;

* MoKasan ymMeHue WICcTpupoBaTb TEOpPeTUYECKUE MONOXEHUS KOHKPETHbIMU
npyuMmepamu, MNPUMEHATb MX B HOBOW CUTyauun nNpwW BbINOSIHEHUX MPAKTUYECKOro
3agaHus;

* NPOAEMOHCTPUPOBArN YCBOEHUE paHee W3Yy4eHHbIX COMYTCTBYHOLLMX BOMPOCOB,
CPOPMUPOBAHHOCTb N YCTOMYMBOCTb YMEHUN U HABbLIKOB;

* OTBEYan camMocCTosTeNbHO 6e3 HaBogsAWMX BonpocoB. Bo3aMoxHbl ogHa - ABe
HETOYHOCTM NPU OCBELLEHUM BTOPOCTEMNEHHbIX BONPOCOB UM B BbIKIagkax, KoTopble
abuTypreHT Nerko ncnpasun No 3amevaHuio ak3ameHaTopa.

65-73 6anna B TOM cryvae, ecnv abUTypUEHT:

* B M3MOXeHWM aonyctun Hebonblume npobenbl, He UCKa3uBLLUME MaTeMaTUYECKOe
cofepxaHue oTBeTa;

e OONYCTWN OOWH — [Ba HejodeTa MNpyM OCBELLEHMM OCHOBHOMO COAEpXaHWS
BOMpocCa, UCNpaBreHHbIE N0 3aMeYvYaHnI0 3K3aMeHaTopa;

* gonycTtun owmnbky nnn 6onee AByx HEQOYETOB NMNPU OCBELLEHUN BTOPOCTEMEHHbIX
BOMPOCOB MK B BblKNagKax, Nerko UCcnpasrieHHbIe MO 3aMeYaHuIo 3k3aMeHaTopa.

40-64 6annoB B TOM cry4yae, ecnun abuTypueHT:

* HenofiHo WInM HernocnegoBaTeNibHO pPacKpbll codepXXaHue martepuana, Ho
nokasan obuiee NoHMMaHne Bonpoca 1 NPOAEMOHCTPMPOBAN 4OCTAaTOYHbIE YMEHUS;

* 3aTpyaHANCS unu gonyckan ownbkn B onpegeneHnn noHATUA, NCNOoSb30BaHUM
MaTEMaTMYECKON TEPMUHOMOrMK, 4YepTexax, BblKnagkax, WCNpaBfieHHbIX nocne
HECKONbKMX HaBOAALLMX BONPOCOB 3K3ameHaTopa;

* HE CnpaBuNCA C MPUMEHEHMEM TEOpPMM B HOBOW CUTyauun NpPU BbIMOMHEHUM
NPaKTUYECKOro 3aaHuns, HO BbIMOMHWI TUMOBOE 3aJaHne;

* MNpu 3HaHWM TEOpPeTUYEeCKOro MaTepuana BbiBleHa HegocTaToyHas
COPMUPOBAHHOCTb OCHOBHbIX YMEHUIN 1 HABbIKOB.

39 n meHee 6Gannos B TOM criyyae, ecnu abuTypueHT:

* He pacKpblnl OCHOBHOE cofepXaHune y4ebHoro matepuana;

* 0OGHApPYXXMN HE3HaHWE U HeNnoHMMaHue GornbLuen unm Hambonee BaXxHOM

YacTu yyebHoro maTtepunana;

e pgonyctun owubkn B onpegeneHunM  MNOHATUMWA, NpU  UCNOSIb30BaHMK
MaTeMaTM4YeCKon TEPMUHOSIOMMKN, B PUCYHKaX, YepTexax unu rpadukax, B Bblkraakax,
KOTOpble He UcnpasneHbl NOCNe HECKONbKMX HAaBOAALLMX BOMPOCOB dK3ameHaTopa.

MpuMepHbIN BapaHT NMCbMEHHOW paboTbl N0 MaTeMaTuke

OTtBeToM K 3agaHusam 1 — 12 aBnseTcs Lenoe 4Yncno uin KoHevyHas gecsitudHas
ApoOb. 3anuwnte OTBETHI K 3a4aHUAM B NMosie OTBETA B TEKCTE paboThl.

YACTb 1

1. CtopoHa pomba paBHa 1, ocTpbin yron paseH 30°. Hanante pagumyc BnncaHHOM
OKPY>XHOCTM 3TOro pomoba.

2. CTOpOHbI NpaBuUnbHOro TpeyronbHnka ABC pasHbl 2v/3. Hanaute anuHy Bektopa
AB + AC.
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3. Obbem napannenenunega ABCOA:B:Ci4 paBeH 4,5. Hanmgute o006bem
TpeyronbHoun nupamuabl AL1CB;.
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B copeBHOBaHMM NO GuaTNoOHy y4yacTBYKOT CNOPTCMEHblI U3 25 cTpaH, ogHa 13
KoTopbix — Poccus. Becero Ha ctapT BbIWo 60 y4aCTHMKOB, U3 KOTOPbIX 6 — 13
Poccun. MNopsagok ctapta onpeaensaeTtca xpebvem, cTapTyloT CNOPTCMEHbI Apyr
3a gpyromMm. KakoBa BepOSITHOCTb TOro, YTO OECATbIM CTapToBas CroOpPTCMEH U3
Poccumn?
Mpu apTunnepuinckon ctpenbbe aBTomaTMyeckas cuctema genaet BbICTpen no
uenu. Ecnv uenb He yHUMYTOXeHa, TO cucTtema fgernaeT MOBTOPHLIN BbICTPEr.
BbicTpenbl noBTOpsAOTCA A0 Tex nop, noka uenb He OyaeT YHUYTOXeHa.
BeposTHOCTb YHUYTOXEHUS HEKOTOPOW Lenu npu nepeom BbicTpene pasHa 0,4,
a npu kaxgom nocneayrowem — 0,6. Ckonbko BbICTpenoB notpebyetca ans
TOro, 4To6bl BEPOATHOCTb YHUUYTOXEHUSA Lenu Obina He meHee 0,987
Hangute kopHu ypaBHeHus. B oTBeT 3anuwmte Hambonblumi oTpuuaTenbHbIn
KOpPEHb.
o =T ]
2

o X(6—Xx)
Hangute p(x)+p(6-x), ecnm p(x) = ——5 > w1 X#3.
Ha pucyHke nsobpaxeH rpadumk dyHkumm y = f(x). MNpamasa, npoxogswasa yepes
Hayano KoopAauHat, KacaeTcs rpaduka aTon yHKUMM B Touke ¢ abcumccon 8.
Hangure f'(8).
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Mpn Temnepatype 0°C penbc wumeer pgnvHy lo=10Mm. [lpu BO3pacTtaHum
TemnepaTtypbl MNPOUCXOAMT TEMNNOBOE pacCluMpeHne penbca, U ero AfivHa,

Bblpa)KeHHas B MeTpax, MEHAETCS MO 3aKOHY (1) =dp{1+a-17).
ey
rne 1,210 (°C) KO3(p(PULMEHT TENsoBOro paclupenus, t° —

TemnepaTtypa (B rpagycax Lenbcus). lNpun kakon Temnepatype pensc yanmHUTCA
Ha 3 Mmm? OTBeET BblpasuTe B rpagycax Llenbcus.

10.MMepBbI BenocuneancT Bblexarn M3 nocesika no Locce CO CKOPOCTbl 15 Km/u.

11.

Uepes yac nocne Hero co ckopocTbto 10 KM/4 M3 TOro e nocernka B TOM Xe
HanpaBneHun Bblexasi BTOPOM BerocMneaucT, a eLle Yyepes 4yac nocrie atoro —
TpeTun. Hanante CKOpoCTb TPETLEro BefocuneancTa, ecrim cHayana oH gorHan
BTOpOro, a yepe3 2 yaca 20 MUHYT nocne aTtoro gorHan nepsoro. OTBeT AanTe B
KM/u.

-

flx) = ::—; + e+

Ha pucyHke nsobpaxéH rpadumk dyHkuMn Buaa “roe uicna a, b un
C — uenble. Hangnte s3HayeHne ONCKpUMUHAHTa ypaBHeHUS f(x)=0
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12.Hangute HanmeHblUee 3Ha4YeHne yHKLMU



y= i — -+ 13

YACTb 2

[ns 3anucu pewennn n otBeToB Ha 3agaHusa 13—189 ucnonb3ynte BJIAHK OTBETOB
Ne 2. 3anuwunte cHayana Homep BbliNoOnHsemoro 3aganus (13, 14 u 1. 4.), a 3atem
nonHoe obocHoBaHHoOE pelueHne n oteeT. OTBETbI 3anNncbiBanTe YETKO M pa3dbopynBo.

13.a) PewwnTte ypaBHeHune
l

3m '
s T—._.'I.

6) YKaxuTe KOpHM 3TOro ypaBHEHUS, NpUHagnexawme otpesky [-2r; _7”]
14. Bce pébpa npaBunbHon TpeyronbHon npusambl ABCA1B1C1 umetoT anvHy 6.
Toukn M n N— cepeaunHbl pebep AA1 n A1C1 cooTBETCTBEHHO.
a) DokaxwuTe, 4to npsamble BM 1 MN nepneHankynsipHbl.
6) Hangute yron mexay nnockoctamm BMN n ABB1
15. Pelunte HepaBeHCTBO

log,, [R.‘-r: + ?)-Iug“ (_rz +x+ IJE]DgH{?in—?).

| 4 ctg2y =

16. 15 aHBapsa nnaHupyeTca B3ATb KpeanuT B 6aHKke Ha LWecTb MecsiueB B pa3mepe 1
MITH pybnen. YcnoBus ero Bo3BpaTa TakoBbl:

— 1-ro ymcna Kaxgoro mecsua Aonr yBenmymBaeTCa Ha r NPOLEHTOB MO CPaBHEHMIO
C KOHLOM npeabiayLiero mecsaua, rge r— uernoe Yucrio;

— €O 2-ro nNo 14-e 4YnCrno Kaxgoro Mecsila HeobxoaAMMOo BbINMATUTL YacTb 4OMra;

— 15-ro yucna kaxpgoro mecsua OOMr OO0SMKEH COCTaBNATb HEKOTOPYH CyMMy B
COOTBETCTBUM CO crieayroLlen Tabnuuen:

Tlata 1501 | 15.02 | 15.03 | 15.04 | 15.05 | 15.06 | 15.07
@ m’j‘::; -raqem 1.0 0.6 0.4 0.3 0.2 0.1 0

Hangnte Hambonbllee 3HadeHue r, nNpu KOTopoMm obwasa cymma Bbinnat Oyaet
MeHbLe1,2 MNnH pybnen.
17. BeicoTbl BB1 n CC4 ocTpoyronsHoro TpeyronsHuka ABC nepecekatoTcst B Touke H.
a) JokaxuTe, yto <AHB1 = <ACB.
6) Hanagnte BC, ecnu AH=4 n <BAC =60°.
18. Hangute BCce NONOXUTENbHbIE 3HAYEHUS a, NPU KaXXO0M M3 KOTOPbIX cucTeMa

(|x]-5)"+(y-4)*=9,
(x+2)+y'=a

NMeEeT eQUHCTBEHHOE peLLEHNE.
19. B wkonax Ne1 n Ne2 yyawmecs nucanu TecT. M3 Kaxkaon WKOMbl TECT nucanu, no
KpanHen Mepe, 2 y4awmxcs, a CyMMapHO TecT nucanu 9 ydauwmxca. Kaxagbin
yyalmincs, nucaBLLMK TecT, Habpan HaTypanbHoe KonmyecTBo 6annoB. Okasanochk, 4YTo
B Ka)XOoOW Likone cpegHun 6ann 3a TecT 6bin uenbim ymucriom. lNocne aToro oguH 13
yyallmxcs, nucaBLUMxX TecT, nepewén m3 wkonbl Ne1 B wkony Ne2, a cpegHue 6annbl 3a
TeCT ObINn NepecynTaHbl B 06emnx LKonax.

a) Mor nu cpegHnin 6ann B wkone Ne1 ymeHbwntbes B 10 pas?

6) CpegHun 6ann B wkone Ne1 ymeHbwunnca Ha10%, cpegHun 6ann B wkone Ne2

Takke ymeHbwunnca Ha 10%. Mor nn nepBoHavanbHbIi cpegHuii 6ann B wkone Ne2

paBHATLCAT ?




B) CpegHun 6ann B wkone Ne1 ymeHbwmnca Ha10%, cpegHun 6ann B wkone Ne2
Takke ymeHbwmnca Ha 10%. Hangute HauMMmeHbluee 3HayeHue nepBOHavarnbHOro
cpenHero 6anna B wkone Ne2.

Kputepum oueHnBaHUsA NUCbMEHHOIo 3K3aMeHa

Ha BbinonHeHne pabotbl otBOAUTCA 240 MUHYT. [NMpy oLeHMBaAHUN NMUCbMEHHOTO
ak3ameHa npumeHsaeTcsa 100 — 6annbHas wkana. Kaxgoe 3 3agaHnn 1-12 cuntaetcs
BbINOSIHEHHBIM BEPHO, €CMM 3K3aMeHYeMbI Aan BepHbI OTBET B BMAE LESoro Yncna
UM KOHEeYHOMW pecaTudHoM Aapobu. KonmuyectBo 6annoB, BbICTABMEHHbLIX 3a
BblNosiHEHWe 3agaHnn 13-19, 3aBUCUT OT MOMHOTLI PEeLeHUss N NPaBUNbHOCTU OTBETA.
O6wme TpeboBaHMS K BLINOMHEHUIO 3afaHWA C pas3BEpPHYTbIM OTBETOM: pelleHue
OO0JDKHO OblTb MaTeEMaTUYECKN FPAMOTHbBIM, MOSIHbIM, BCE BO3MOXHbIE CIlydan LOSKHbI
ObITb paccmoTpeHbl. MeToabl pewenusi, dopmbl €ro 3anucu n opmbl 3anucu oTeeTa
mMoryT ObiTb pasHbiMn. 3a pelleHne, B KOTOPOM OBOCHOBAHHO MOflyYeH MpaBUilibHbIV
OTBET, BbICTABMSETCA MakCMManbHOE KOnM4ecTBO HannoB. Jk3aMeHaTopbl NMPOBEPAIOT
TONbKO MaTemMaTM4yeckoe coaepXaHme NpeacTaBfeHHOro peLleHns, a 0CoBeHHOCTH
3anucn He yudmtbiBaloT. [lpy BbINOMAHEHWW 3afaHUMs MOryT WMcnonb3oBaTbesl 0e3
JokasaTenbCTBa UM CCbINOK nNioOble MartemaTMyeckme dakTbl, cogepXalimnecss B
yyebHukax n y4yebHbIx nocobusix, Bxogawmnx B denepanbHbli nepeyeHb y4ebHMKOB,
peKOMEeHAYEMbIX K MWCMOMb30BaHWIO MpU peanu3auun MMeEKLNX rocygapCTBEHHYHO
akkpeauTauuio obpasoBaTenbHbIX NporpaMmm cpegHero obuero obpasoBaHus.

Tabnuua 1. OueHnBaHue 3agaHnn nepBuYHbIMKM Bannamm
Ne 3apgaHus MepBuYHLIN Gann

3232 [a]R 2 (2] e[| ~|o|a| & w|n|~
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Tabnuua 2. NepeBoa nepBUYHbLIX 6annoB B TECTOBLIE
MepBuYHLIN Gann TecToBbI 6ann
6
11
17
22
27
34
40
46
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MepeuyHbIA Bann TecToBbln 6ann
9 52
10 58
11 64
12 70
13 72
14 74
15 76
16 78 ]
17 80
18 82
19 ) 84
20 86
21 88
22 90
23 92
24 94
25 95
26 96
27 97
28 98
29 99
30 100
31 100
32 100
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