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HOACHUTEJIBHAA 3AIINCKA

Hacrosimass mnporpaMMa BCTYNMTENIBHOI'O HCIBITAHMS COCTaBJI€HAa B
COOTBETCTBMM ¢ 0Opa30oBaTeIbHOW MPOrpaMMOil CpeJHEro MOJHOro OOIIero
oOpa3oBaHus W NpeJHa3HauYeHa g aOUTypueHToB, nocrynatoumx B ®I'bOY BO
UyBamickuii ['AY mno nanpaBneHusm noxarotoBku 09.03.03  IlpuknagHas
unpopmatuka, 19.03.02 IIpoaykTel MUTaHUS U3 PACTUTENBHOTO ChIpbs, 19.03.03
[IponykTel nuTaHust >KUBOTHOro mnpoucxoxaenus, 20.03.01 Texunochepnas
6e3omnacHocth, 21.03.02 3emieyctpoiictBo u kagactpbl, 23.03.01 Texuonorus
TPaHCIIOPTHBIX IIPOLIECCOB, 23.03.03 OKCIuTyaTamnus TPaHCHOPTHO-
TEXHOJIOTUYECKUX MamuH # KomruiekcoB, 35.03.04 Arponomus, 35.03.06
Arpounkerepusi, 35.03.07 TexHomoruss MNPOU3BOJACTBA U  TEepepabOTKU
CEIbCKOXO3AMCTBEHHOW  mponykuuu, 36.03.01  BerepunapHo-canuTapHas
skcneptusa, 36.03.02 3oorexnus, 38.03.01 Dxonomuka, 38.03.02 MeHETKMEHT,
38.03.02 TosapoBenenne, 43.03.01. CepBuc wu cneuuaibHoctu 36.05.01
Berepunapus, 23.05.01 HazemHbIe TpaHCTIOPTHO-TEXHOJIOTUYECKUE CPEACTBA.

Llens  BCTYNUTENBHOTO  HUCIHBITAHUS O  MaTeMaTUKe:  ONpEelelUuTh
COOTBETCTBHE YPOBHS MOATOTOBKM aOMUTypHUEHTa IO MaTreMaThke TpeOOBaHUSIM
CTaHjaapTa JAJid JajbHelero o0yueHus B By3e.

IHOPAJOK ITPOBEJAEHUSA DK3AMEHA U KPUTEPUU OLHEHKU

BerynuTtenbHOe HMCHBITAaHHE pPAcCCUYUTAHO HAa AOUTYpPHUEHTOB, HM3YUMBIIHX
Kypc MaTeMaTHUK{, OTBEYAIOUUMN 005S3aTeTbHOMY MHUHUMYMY COJEp KaHUS
CpeaHero oo01Iero oopa3oBaHus.

Ha BrImonHeHne 3K3aMeHAIIMOHHON paboThI M0 MaTeMaTuKe JaeTcs 3 yaca
(180 munyT).

[IpoBenenne BCTYNMUTENBHBIX WCIBITAHUA MOXET OCYIIECTBISATHCA C
MCIIOJIb30BAaHUEM JIMCTAHIIMOHHBIX TEXHOJIOTHIA.

Jlns ygactusi B KOHKypce aOUTYpUEHT MOJDKeH HaOpath 0ajijl He MEHBIIHM,
yeM mMuHUMaIbHBI Oaur EI'D mo maremaruke 2024 roma — 27 0amnoB. Mtorosast
OIICHKA 3HaHUM aduTypueHTa ocymectBiuseTcs no 100-6amipHol mkane. [lepeBos
CyMMapHO HaOpaHHBIX TEpBUYHBIX OamioB B  100-OamipHyr0  mkamy
OCYIIECTBIISIETCSl TIO0 Tabnwie mepeBoja NepBUYHBIX OaminoB B 100-0amipHYIO
KAy, YTBEPKIAEMOM PEKTOPOM YHHMBEpPCHUTETAa. MaKCHMalbHBIA CYMMAapHBIN
NepBUYHBIN Oamt paBeH 31.

Kaxxaplii BapuaHT 9K3aMEHAIIMOHHOTO TeCTa BKJIOYaeT B cebOs 18 3amanHmid.
DK3aMeHallMOHHAasi padoTa COCTOMT W3 JIBYX 4acTed, KOTOpbIE Pa3IUYAIOTCA IO
COJIEpKaHUIO, CII0KHOCTU U KOJIMYECTBY 3aJJaHUIA:

—vacthb 1 comepxut 11 3amganuii (3amanus 1-11) ¢ kpaTKUM OTBETOM B BHU/IEC
1IeJIOT0 YKCIia WM KOHEYHOU AECATUIHON apo0u;

— 9acTh 2 comepkuT 7 3amanuii (3amanmst 12—18) ¢ pasBepHYTHIM OTBETOM
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(mosHas 3anuch peleHusi ¢ 000CHOBAHUEM BBITIOJIHEHHBIX JICHCTBUI).

OTBeThl Ha 3aJaHMsl C MEPBOTO MO OJUHHAAUATBHIA 3aHOCATCS B KapTy
oTrBeTOB. OTBETHI HA 3aJ]JaHUs C JIBEHAILATOTO M0 BOCEMHA/ALIATOE MPEICTABIISIOTCS
B BHJIE Pa3BEPHYTOr0 OTBETA HA JOMOIHUTEIbHBIN OJIaHK.

DK3aMEeHallMOHHBIE 3aJ]aHusl [0 MaTEMAaTHUKE HE BBIXOAT 32 PaMKH JIaHHOU
MPOrpaMMBbl, HO TPEOYIOT rITyOOKOH IPOPaOOTKH BCEX €€ FJIEMEHTOB.

3ananusg yactu | HampaBiieHbl Ha MPOBEPKY OCBOEHHUSA 0a30BBIX YMEHUU U
MPAKTUYECKUX HABBIKOB NMPUMEHEHHUS MAaTEMAaTUYECKUX 3HAHUN B MOBCEIHEBHBIX
CUTYalUsX.

[locpencTBoM 3afaHuil 4yacTH 2 OCYILECTBISETCS NPOBEPKA OCBOCHUS
MaTEeMaTUKU Ha NOpoPUILHOM ypOBHE, HEOOXOAMMOM i MPUMEHEHHUS
MaTEMaTUKU B MPOPECCUOHATIBHON JEATEIBHOCTU U HA TBOPUYECKOM YPOBHE.

[1o ypOBHIO CI0KHOCTH 3aJJaHUsl PACIPEEISIIOTCS CIeAYIOIUM 00pa3oMm:

3ananus 1-3 u 5-7 umerot 6a30BbIi YPOBEHD;

3ananus 4 u 8—16 — NOBBIIEHHBIN YPOBEHB;

3ananus 17 u 18 oTHOCSTCS K BBICOKOMY YPOBHIO CIOKHOCTH.



ITPOI'PAMMA KYPCA

IlepedeHb 3J1eMEHTOB COECPKAHUS, IPOBEPAEMBbIX HA BCTYIIUTEJIbHOM

HCIBbITAHUH IO MATEMATHUKE

1. Apudpmertnka, anre6pa u HayaIa aHAJIU3A

[ ]
orcpanumn
[ ]

B CTCIICHD
[

CTCIICHHU
[

Llenbie uncna

CreneHnp ¢ HaTypaJIbHBIM MOKA3aTENEM

JpoOu, NpoIEeHTHI, pallHOHAJILHBIC YHCTIa

Crenensp ¢ LEIbIM OKA3aTENEM

Kopenb crenenu N > 1 u ero cBoiicTBa

CuHyc, KOCUHYC, TAHT€HC, KOTAHT'€HC TPOU3BOJILHOIO yIia
Panunanunas mepa yrna

CuHyc, KOCUHYC, TAHT€HC U KOTAaHT'€HC YUCIIa

OCHOBHBIE TPUTOHOMETPUUECKHUE TOXKIECTBA

DopMyIibl IPUBEICHUS

CunHycC, KOCUHYC ¥ TAHT€HC CYMMBbI U Pa3HOCTH JABYX YTIJIOB
Jlorapudm uncia

Jlorapudm npousBeeHus, YaCTHOTO, CTENIEHU
JlecATUUHBIN U HATYPAIBHBIN JIOTapUGMBI, YUCIIO €
[IpeoOpa3oBanus  BBIpaKEHUN, BKIIOYAOIIUX apuMeTHUECKHe

[IpeoGpa3oBanus BbIpaKEHUI, BKIIOYAIOIINX OINEPAII0 BO3BEACHUS
[Ipeobpa3oBaHusi BBIPAKEHUM, BKJIIOUYAIOIIMX KOPHU HATypaTbHOM

[IpeobpazoBaHusI TPUTOHOMETPUICCKUX BBIPAYKCHUIMA
[IpeobpazoBanue BBIPAKECHUH, BKJTFOYAOIHAX OIEepALUIO

nJorapuMupoBaHUS

Moayns (a0conroTHas BEJIMYMHA) YUCIIa
KBanparnsie ypaBHeHUs

PanmonanbHbie ypaBHEHUS

HppauronanpHble ypaBHEHUS
TpuroHomeTpruueckue ypaBHEHUS
[Toka3zaTenpHbIC YpaBHEHHS

Jlorapudmudeckne ypaBHEHUS

PaBHOCHIIBHOCTH ypaBHEHHUI, CUCTEM YPABHEHUU
[Ipocreiimme cucTEMBI YpaBHEHUN C IBYMSI HEU3BECTHBIMU
KBanparnusie HEpaBeHCTBa

PanmonanbHbie HEpaBEeHCTBA

[Toka3aTenpHbIE HEPABEHCTBA
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Jlorapudmuyeckue HepaBEHCTBA
CucreMbl TMHEHHBIX HEPABEHCTB
CucTtemMbl HEPABEHCTB C OJTHOM NTEPEMEHHOU
PaBHOCHUIIBHOCTH HEPABEHCTB, CUCTEM HEPABEHCTB
Meton uHTEpPBAJIOB
@OyHKIMSA, 00JaCTh ONpeAesieHus PYHKIIMU
MHO0ecTBO 3HaUeHUI (PYHKITUU
o I'paduk dynkuuun. Ilpumepsl QYHKIMOHAIBHBIX 3aBUCUMOCTEH B
peanbHbIX MPOLECCaX U ABICHUIX
o Oo6parnas @yukuus. ['paduk odparHoit GyHKUIKUU

o [IpeoGpa3oBanus rpauKoB: MapaieNbHbBIA NEPEHOC, CUMMETPHS
OTHOCHUTEJIBHO OCEU KOOPAUHAT

o MonHotoHHOCTHh QpyHKIUU. [IpoMexyTku Bo3pacTaHusi U yObIBaHUS

. YETHOCTh M HEYETHOCTH (DYHKIIUU

o [lepronuuHoCTh PyHKIIUN

o OrpaHuyeHHOCTh (PYHKIIUU

o Touku skcTpeMyma (JIOKaTbHOTO MAaKCUMyMa U MUHUMYMa) G yHKIIUA

o HauGonbiiee n HaumeHnsblee 3Ha4yeHus: QyHKIUN

OcHoBHBIE 3eMeHTapHbIe (YHKIIUU

o [lonsiTue o0 NPOU3BOMHON (PYHKIUU, TEOMETPUUECKHM CMBICIH
ITPOM3BOIHON

o @U3NYECKUI CMBICT TIPOU3BOJHON, HAXOXKIECHHUE CKOPOCTH MJIS
npoliecca, 3aJJaHHoTo (OpPMYION UiIH rpaduKoM

o VYpaBHeHUE KacaTeapHOH K rpaduky hyHKIUN

° [Tpou3BoIHBIE OCHOBHBIX 3JIEMEHTAPHBIX (DYHKITUN

° Bropas npousBoaHas u €€ Gu3nIeCKuil CMBICI

° [IpumeHeHne TPOM3BOJHOW K  HCCICNOBaHMIO  (PYHKIMA U
MOCTPOSHHUIO TPaPUKOB

o [IpuMepbl  UCHONIB30BAHUS ~ MPOM3BOJHOW  JUISi  HAXOXKICHHS
HAaWIY4YlIero peuieHus B MPUKIAJHbIX 3a1a49ax

o [lepBoOOpa3HbIe 31eMEHTAPHBIX (DYHKIIHIA

o [Tpumepsl mpuMeHeHUsT UHTETPpaIa B GU3UKE U TEOMETPUHU

2. T'eomeTpust

o TpeyronbHuK

o [Tapamnenorpamm, IpsIMOYTOIBHUK, POMO, KBapaT

° Tpanenust

o OKpyX HOCTb U KpyT

o OKpy)KHOCTb, BIIMCAHHASI B TPEYTOJIbHUK, U OKPYKHOCTH, ONMCAHHAS
OKOJIO TPEYTOJIbHUKA

o MmuoroyronpauK. CymMMa yTIIOB BBITYKJIOTO MHOTOYTOJIBHUKA
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o IIpaBunbHBIE MHOTOYTOJIBHUKH

o BrnucanHass OKpYXHOCTb M ONMCaHHAasA OKPYXXHOCTb IPABUIIBHOTO
MHOT'OYTOJIbHUKA

o ITepecekarommuecs, napajuiebHbIE U CKPEILIUBAIOIIUECS IIPSAMBIC
[TeprieHAUKYISIPHOCTD NMPAMBIX
[TapannenbHOCTh NPSAMOM M IUIOCKOCTH, IIPU3HAKU U CBOWCTBA
[TeprieHAUKYIISIPHOCTD NMPAMOM U INIOCKOCTH, IIPU3HAKU U CBOMCTBA
[leprieHaAUKyYIISIp U HAKJIIOHHAs
TeopeMa 0 Tpex IepIeHAUKYIApax
[IeprieHAUKYIISIPHOCTD INIOCKOCTEN, IPU3HAKU U CBOKCTBA
[NapannensHoe npoekTupoBaHue. M3o00paxkeHne MpocTpaHCTBEHHBIX

buryp

o [Ipuzma, e€ ocHoBaHus, OOKOBble pE&Opa, BbICOTA, OOKOBas
MOBEPXHOCTh; MpsAMas Mpu3Ma; MpaBUiibHas IpU3Ma

o [Napannenenunen; Kky0; cMiMMETpUH B KyOe, B apaJijiesIeuIe /e

o [Mupamuga, e€ ocHoBaHue, OOKOBbIE pE&Opa, BBHICOTA, OOKOBas
MOBEPXHOCTh; TPEYToJibHAsA MUPaMU/Ia; TpaBUIIbHASI TUpaMUIa

o Ceuenus kyOa, IpU3MbI, TUPaAMUIbI

o [IpencraBnenne O NpPaBWIBHBIX MHOTOTPAHHHMKAX (TeTpal’ap, Kyo,
OKTasp, NOJAEKadAp U UKOCAIP)

o Hunuaap. OcHoBaHue, BbICOTa, OOKOBasi MOBEPXHOCTh, 00pa3yroIas,
pa3BepTKa

o Konyc. OcHoBanue, BbicOTa, OOKOBas MOBEPXHOCTH, 0Opa3zyromias,
pa3BepTKa

o [Tap u cepa, ux ceueHus

o Benmnuunna yrna, rpagycHas Mepa yria, COOTBETCTBHE MEXKIY
BEJIMYMHOM yTJIa ¥ JUIMHOM JyTH OKPY>KHOCTH

o Yron Mexay NOpsSMbIMH B MPOCTPAHCTBE, YIOJ MEXKIAY MNPAMON H
IJIOCKOCTBIO, YTOJl MEKY MIIOCKOCTSIMU

o JlnuHa otpeska, JIOMaHOM, OKPYKHOCTH, IEPUMETP MHOTOYTOJIbHHAKA

° PaccrosstHue oT TOYKM 0 TIPAMOM, OT TOYKH [JI0 IUIOCKOCTH,

pPacCTOAHHC MCIKIY ImapaliCJIIbHbIMU u CKpCIINBAOIINMHUCA IIPAMBIMH,
PACCTOAHHUC MCKAY IIapaJZICIbHBIMH IINIOCKOCTAMHA

o [Inomaae TpeyroibHHMKA, MapajiejorpaMma, Tpamnelud, Kpyra,
CeKTOpa

o [Tnomaas MOBEpXHOCTH KOHYCA, IMIHHIPA, CHEphI

o O6bem kyba, MNPSAMOYTOJBHOTO TMapajuieNienuneaa, MTUPaMHUIbI,
MPU3MBI, IIWIWHPA, KOHYCAa, I1apa

o KoopnuHatel Ha mpsiMOH, TEKapPTOBBI KOOPAWHATHI HA TJIOCKOCTH U B
MPOCTPAHCTRE.

o dopmya pacCTOSTHUS MEXITY TOUKaMH, YpaBHEHHE C(Hephl
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o BekTop, MOAysb BEKTOpa, PAaBEHCTBO BEKTOPOB; CI0KEHHE BEKTOPOB
Y YMHOKE€HUE BEKTOpa Ha YUCIIO

o Komnuneapueie  BekTophl.  Pasnoxenue  BekTopa 1O  JABYM
HEKOJUIMHEAPHBIM BEKTOpam

. KomMmnanapusie BekTOpbl. Pasnokenue mo TpEM HEKOMIUIAHAPHBIM
BEKTOpam

o KoopauHatel BeKTOpa; CKaJspHOE IPOU3BEIACHHE BEKTOPOB; YIOJ

ME¥XK]ly BEKTOPaMHU

3. DJ1eMeHThl KOMOMHATOPUKH, CTATUCTUKYU U TEOPUM BEPOATHOCTEMH

° [ToouepenHblit U OTHOBPEMEHHBIN BHIOOD

° DopMyJIbl UHCIIA COYETAHUU U NTEPECTAaHOBOK. buHoMm HeroTOoHA

° TabnuuHoe u rpaduyeckoe npecTaBlIeHUe JaHHbBIX

° HuciioBple XapakKTEpUCTUKU PSAIOB JAHHBIX

° BepositHoCcTH cOOBITHI

° [Ipumepsl UCIOIB30BaHUS BEPOSITHOCTEW U CTATUCTUKU MPU PEIICHUN

NPUKIAJAHBIX 3a]1a4

4. OcHoBHBIE (GOPMYJIbI U TEOPEMBI
AuireOpa u HaYaJjia aHAJIM3A

o dopMyIIbl IPUBEICHUS

o CunHyc, KOCUHYC ¥ TAHT€HC CYMMBbI U Pa3HOCTH JABYX YTIJIOB

o CuHyC ¥ KOCUHYC JIBOMHOTO yIJia

o Jlorapudm npousBeieHHs, YaCTHOTO, CTEIIEHU

o CteneHb ¢ pallMOHAJIBHBIM MTOKAa3aTEIEM U €€ CBOMCTBA

° CBoliCcTBa CTENEHH C AJEHUCTBUTEIBLHBIM MOKa3aTEIEM

o Hcnons3oBanne cBOHCTB W rpadukoB (YHKIUN TpU  PEIICHUH
ypaBHECHUH

o OcCHOBHBIE TIpUEMBI PEIICHUS CHUCTEM YpaBHEHUM: MOJCTAHOBKA,
anredpanueckoe CI0KEeHNE, BBEJIEHNE HOBBIX IEPEMEHHBIX

. N3o0paxxeHne Ha KOOPAMHATHON IUIOCKOCTH MHOXKECTBA PEIICHHI
YpPaBHECHUU C ABYMS MEPEMEHHBIMU U UX CUCTEM

° [Ipumenenune MaTEMaTUYECKUX METOJIOB TS pelieHus

CoIepKaTeNbHBIX 3a7ad H3 pPa3IUYHbIX O0JacTeil HAyKd W TMPAKTHUKH.
HNHTepnperanns pe3yapraTta, y4€T peaibHbIX OTPaHUYEHUN

o Hcnonp3oBanue CBOWCTB W TpadukoB GYHKIIMHA TPU pEHICHUU
HEPABEHCTB

. MeTton UHTEPBAJIOB

. N300pakeHne Ha KOOPAMHATHOW TUIOCKOCTH MHOXKECTBA pEIICHUIN
HEPABEHCTB C JIBYMs IEPEMEHHBIMU U UX CUCTEM

o JIunelinas pyHkuus, €€ rpaduk
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o OyHKIUS, OIHCHIBAIOIIAS oOpaTHY10 IPONOPLUUOHATBHYIO
3aBUCUMOCTb, €€ rpauk
KBagpartuunas ¢pyHkuus, e€ rpapuk
CreneHHas QyHKIUS C HATypalbHBIM IOKa3aTeneM, e€ rpapuk
Tpuronomerpuyeckue QyHKIMH, UX TpaduKu
[loka3zarenbHast pyHkuus, e€ rpadux
Jlorapudgmuyeckas QpyHkius, e€ rpadpux
[IpousBoaHBIE CYMMBI, PA3HOCTH, IPOU3BEACHUS, YACTHOTO
[Ipumepsl  UCHONB30BaHUS  MPOU3BOJHOM i HAXOXKACHUS
HAWIYYILETO PEIICHUs B MPUKIAIHBIX, B TOM YUCJE COIUAIbHO-3KOHOMUYECKHUX,
3aja4ax

o [Ipumepsl mpuMeHeHUs! UHTEerpaia B GU3NKE U T€OMETPUU

I'eomerpusn

o OKpy HOCTb, BIMCaHHAasA B TPEYTOJbHUK, U OKPY>KHOCTb, OMIMCAHHAs
OKOJIO TPEYTOJIbHUKA

o [lepneHAUKYISPHOCTh MPAMOW U TMJIOCKOCTH, IPU3HAKU M CBOMCTBA;
NEPNEHIUKYJIISP U HAKIIOHHAS; TEOpEMa O TPEX MEPIEHANKYIIpAx

o [lepneHAUKYJISIPHOCTD MIIOCKOCTEN, MPU3HAKN U CBOWCTBA

o [Inomane TpeyrojbHHKA, Mapajuielorpamma, Tpamneluu, Kpyra,
CEKTOpa

o [Tnomane NOBEpXHOCTH KOHYCA, IMIUHAPA, CHEPbI

o O0béM KyDOa, NPSIMOYroJIbHOTO Mapajielenunena, MUPaMUbl,
IPU3MBI, IAJIUHAPA, KOHyCa

o dopmysa pacCTOSHUSA MEXAY IByMsl TOUKaMM; ypaBHEHUE Chepbl



TPEBOBAHUA K YPOBHIO ITIOATI'OTOBKU ABUTYPUEHTOB

Ilepeyens TpeOOBaHMH K YPOBHI0 IOATOTOBKH a0MTYPHEHTOB,
AOCTHKEHHUE KOTOPOro MpoBepseTcs HAa BCTYNHMTEJIbHOM HMCHBITAHUM 110
MaTeMaTHKe.

Pesynpratel  oOyueHus mpencTaBieHbl B TpeOoBaHUSX K  YPOBHIO
MOJTOTOBKU. OTH TpeOOBaHHMS CTPYKTYPHPOBAHBI MO TPEM KOMIIOHEHTAM:
«BHATH/TIOHUMATB», KyMETbY», «HCIIOJIb30BaTh MPUOOPETCHHBIE 3HAHUS U YMEHUS B
NPaKTUYECKON JEITeTbHOCTH U MOBCEAHEBHOW Xu3HMY. [Ipu 3TOM mocnennue ase
KOMIIOHEHTHI MTPEJICTABICHBI OTACIBHO 10 KaXI0MY U3 pa3/ieioB, COICPIKaHNU,.

B pe3ynbraTe u3yueHUs MaTeMaTUKA a0UTYPUCHT JTOJIKECH

3HaAmMb/NOHUMAM b

® 3HAYCHHE MATEeMAaTUYECKOW HAYKH JJISl PEIICHUS 3a7ad, BO3HUKAIONINX B
TEOPUH W TPAKTHUKE; IMUPOTY U B TO K€ BpPEMs OTPAHUYCHHOCTh MPUMCHCHHS
MaTeMaTUYECKUX METOJOB K aHAIM3y M HMCCIEIOBAaHUIO TPOIECCOB U SBICHUN B
PUPOJIE U OOIIECTBE;

® 3HAYCHHUE MPAKTHKHU M BOMPOCOB, BOSHUKAIOIINX B CAMOW MaTeMaTUKE JJIs
(GopMUpPOBaHUS W PA3BUTUS MATEMaTUYECKOW HAYKH; UCTOPHUIO PA3BUTHS MOHITHS
YuCia, CO3JaHUSl MAaTeMaTUYeCKOro aHajn3a, BO3HUKHOBEHUS U pa3BUTHUSA
r€OMETPHH;

®  VYHUBEpPCAIbHBIH  XapakTep 3aKOHOB JIOTMKM  MaTeMaTUYeCKHX
paccyKACHUH, NX MPUMEHUMOCTb BO BCEX 00JIACTAX YEIIOBEUECKOM e TeNbHOCTH;

® BEpOSTHOCTHBIN XapaKTep Pa3InIHBIX MPOIECCOB OKPYIKAIOIIETO MUPA;

AJITEBPA

ymemp

® BBINOJHATH apUPMETHUECKUE ACUCTBUS, COUeTas YCTHbIC U MUChMEHHBIE
IPUEMBI, IPUMEHEHUE BBIYUCIUTENBHBIX YCTPONCTB; HAXOAHUTh 3HAUYECHUS KOPHS
HATypaJbHOW CTENEeHHW, CTENEHW C palMOHAJbHBIM IOKa3zareneM, Jiorapudma,
UCIIONb3Yysd TPU HEOOXOIMMOCTH BBIYUCIUTEIbHBIE YCTPOMCTBA; MOJIb30BATHCS
OLICHKOM M MPUKHUJKOU IIPU MTPAKTUUYECKUX pacuerax;

® T[POBOJUTH MO HM3BECTHBHIM GopMynaM H TMpaBWiIaM MpeoOpa3OBaHMUS
OYKBEHHBIX BBIPOKECHHN, BKIIOYAIONINX CTENEHHU, paTUKalbl, JOTapupMbl |
TPUTOHOMETpUYEeCKUEe (PyHKIIHH;

® BBLIUKCIIATH 3HAUCHUS] YUCIIOBBIX U OYKBEHHBIX BBIPAXKEHUH, OCYILIECTBIISASA
HE0OXO0IMMBIE TTOJICTAHOBKH M TIPEOOpa30BaAHUS;

HCNOJIb30BaTh NPUOOpPETEHHbIE 3HAHWS W YMEHHS B NPAKTH4YeCKOH
AeSITeJIbHOCTH U NOBCEIHEBHOM KU3HU JIA:

® TIPAKTUYECKUX PACUETOB MO opMyIiaM, BKIIOUast (HOPMYJIIBI, COAEpIKaITUe
CTEINEHHU, PaJuKallbl, JorapudMbl U TPUTOHOMETpUUYECKUE (DYHKIUU;

10



OYHKIUU U TPAPUKU

ymemp

e omnpenensaTh 3HaueHue (QYHKIUHU 110 3HAYEHUIO apIYMEHTa MPU Pa3IudHbIX
cnocobax 3a1aHusi PyHKIUY;

® CTPOUTH rpadMKi U3yUYEHHBIX (PYHKIIUH;

e OmMCHIBaTh MO TpaduKy M B MNpOCTEHIIUX clydasx Mo ¢dopmyse
MOBEJCHUE U CBOMCTBA (DYHKIMI, HAXOAUTh MO rpaduxky GyHKUUHU HAUOOJBIINE U
HAaMMEHbIINE 3HAYEHUS;

e pelmarh YypaBHEHHUs, MPOCTEHUILINE CHUCTEMbl YPaBHEHUW, HCIOJb3Ys
cBoiicTBa (DYHKUUN U UX TpadUKOB;

HCNOJIb30BAaTh NPUHOOPeTEeHHbIe 3HAHMS M YMEHHSl B NPaAKTHYECKOil
NAeATeJIbHOCTH U MOBCEAHEBHOM KU3HU JJIS:

o OMHMCAHMSI C TIOMOUIBIO (PYHKIMH pa3iIMYHBIX 3aBUCHUMOCTEH,
npe/ICTaBIeHusl X rpaduyecKu, MHTEPIPETALUN IPAPUKOB;

HAYAJIA MATEMATHYECKOI'O AHAJIN3A

ymems

® BBIYUCIIATH MPOU3BOJHBIC M TEPBOOOPA3HBIC AIIEMEHTAPHBIX (PYHKIUH,
UCIIOJIb3Ys CIIPABOYHBIC MAaTCPUAITBI;

® uWcclenoBaTh B MPOCTEHIIMX Ciydasx (QYHKIUH Ha MOHOTOHHOCTH,
HaXOJIWUTh HAMOONBIINE W HAWMEHBIINE 3HAa4YeHUs (YHKIUH, CTPOUTH TpaduKu
MHOTOWICHOB W TIPOCTEHININX pAlMOHAIBHBIX (QYHKIUH C HCIOJIB30BAaHUEM
amrmapaTa MaTeMaTHYeCKOT0 aHaAJIH3a,;

® BBHUMCIATh B MPOCTEHININX CIIy4asX IUIOMAJAH C WCIOJIb30BAaHHEM
epBOOOPa3HOM;

HCMOJIb30BATh NMPHOOPETEHHbIE 3HAHMS W YMEHHS B NPAKTHYECKOW
AeATeJILHOCTH H MOBCETHEBHOM KU3HU JJIS:

* pENICHUs MPHUKIAIHBIX 3a]]a9, B TOM YHUCJIE COIMAIbHO-YKOHOMHYECKHIX Ha
HanOOJIbIITNE ¥ HAUMEHBIIINE 3HAYCHUS;

YPABHEHUA N HEPABEHCTBA

ymembp

e pelaTh paldOHAIBHBIE, TPOCTEUIINE UPPALMOHAIIBHBIE, [I0KA3aTEIIbHbIC,
norapudMUYecKue, TPUTOHOMETPHUUECKUE YpaBHEHUS M HEPABEHCTBa, WX
CUCTEMBI;

® COCTaBJISITh YPABHEHHUSI U HEPABEHCTBA 10 YCIOBHIO 334U,

® UCIOJb30BATH JJIsl NPUOJMKEHHOTO PEIICHUs YPaBHEHUN M HEPaBEHCTB
rpadudeckuii MeTo;

e mo0OpaxaTh Ha KOOPJAMHATHOW TUIOCKOCTH MHOXECTBA pEIICHUN
MPOCTEUIIINX YPABHEHHUMN U UX CUCTEM;

HCII0JIb30BaTh NPUOOpPETEeHHbIe 3HAHUA M YMEHHSI B NPAKTHYECKOH
AeSITeJIbHOCTH U NOBCEIHEBHOM KU3HU 1JISA:
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® [IOCTPOCHUA U UCCIICAOBAHMA HpOCTeI\/'II]_II/IX MAaTEMATHYCCKU X MO,Z[CJ'IGI\/'I;

3JIEMEHTBI KOMBUHATOPUKHN, CTATUCTUKHA U TEOPUHU
BEPOSITHOCTEM

ymembo

® pemarh MPOCTEHIIe KOMOMHATOPHBIC 3aJaud METOJOM Tiepedopa, a
TaK)Ke C UCIOJIb30BAHUEM M3BECTHBIX (POpMYT;

® BBIYUCIATH B MPOCTEUIINX CIydasX BEPOSTHOCTU COOBITHI Ha OCHOBE
IIoAcCYCTa 4ncijia HCX040B,

HCIIOJbB30BaTh HpHOﬁpeTeHHbIe JHAHUA U yMeHI/Iﬂ B npaKanecmoifl
ACATCJIBHOCTH U HOBce}IHeBHOﬁ AKU3HU OJIA:

L4 dHaJIn3a peaJIBHBIX YUCIIOBBIX JAAaHHBIX, HpeI[CTaBJIeHHBIX B BHJIEC
auarpaMm, rpa@ukos;

® aHaJIn3a I/IH(I)OpMaLII/II/I CTAaTUCTHUYCCKOI'O XapaKTepa;

IT'EOMETPUA

ymems

® pacro3HaBaTh Ha YEPTS)KaX M MOJEIAX IMPOCTPAHCTBEHHBIC (HOPMBI;
COOTHOCHTh TPEXMEPHBIE 00BEKTHI C UX ONMUCAHUSIMH, H300PaKCHHUSIMU;

®  OIKCHIBATh B3aWMHOE pACIOJIOXKECHHE TMPSIMBIX U IDIOCKOCTEH B
IPOCTPAHCTRBE,

apryMEHTHPOBATh CBOM CY)KIIEHHUSI 00 3TOM PACIIOJIOKECHHUU;

®  aHAMM3UPOBATh B MPOCTEUIINX CIydasx B3aWMMHOE PACIIOIOKCHHE
O0BEKTOB B MPOCTPAHCTBE;

e 1300pakaTh OCHOBHBIE MHOTOIPAHHUKH W KPYIJIBIE TeJa; BBITOJHATH
YEepPTEHKU 0 YCIOBUSM 33]1a4;

® CTPOUTH MPOCTEHINE CCUeHUs KyOa, IPU3MBbI, TUPAMHU/IBL;

® pemarh MIAHUMETPUUICCKUE W MPOCTEUIITNE CTEPEOMETPUICCKUE 3a1auu
Ha HaXOXJICHHE TCOMETPHUSCKUX BEIMYUH (JUTHH, YIJIOB, TUIOMIA e, 00HEMOB);

®  UCMOJIb30BaTh  TPH  PEIIEHWHW  CTEPEOMETPUUYECKUX  3a]ady
TUIAaHUMETpUYECKHe (PaKThl 1 METO/IBI,

® TIPOBOJMTH JIOKA3ATEIbHBIC PACCYXKACHUS B XOJI€ PEIICHUS 3a/1a4;

HCNO0JIb30BAaTHL NMPUOOPETEeHHbIE 3HAHWSI M yYMEHHS B NPAKTUYeCKOii
AeATeJIbHOCTH U MOBCEIHEBHOM KU3HU JJIsI:

e uccnefoBaHus (MOIETUPOBAHNS) HECIOXKHBIX MPAKTUYCCKUX CUTYAIH
Ha OCHOBE M3y4YEHHBIX (DOPMYIT U CBOUCTB (HHUTYp;

® BBIYUCICHUS OOBEMOB W IUIOMIAJICH TMOBEPXHOCTEH MPOCTPAHCTBEHHBIX
TET TPH PEIICHHMH TPAKTHYECKUX 3a/lad, WCIONb3ys MPU HEOOXOAMMOCTH
CIIPABOYHUKH M BBIYUCITUTEIBHBIE YCTPOMCTBRA.
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HPUJIO’KEHUE

Oo0pa3sen 3K3aMeHALMOHHOT0 O1JIeTa
U IPOBEACHHN A BCTYIIUTCIIBHOT'O UCIIBITAHUS IO IPEAMETY «MareMaTHKa»

Bapuanr Ne 1

OtBethl K 3amaHusM 1-11 3anuceiBaroTCsl B KapTy OTBETOB B BUJE 1IEJIOT0 YKCIIA WU
KOHEUHOU /1eCATHYHOM IPo0H.

[Ipu BemonHennn 3amanuii 12—-18 TpeOyercst 3amucaTh MOJTHOE pelieHHe W OTBETHA
JINCTe-BKJIajbIIIe.

Yacts 1

1. ITnomane tpeyronbanka ABC paBna 24, DE — cpennsist tuHus, napaensHas cropone AB.
Haiinure mnomans Tpeyronpanka CDE.

2. B mepBoM OWJIMHIPUYECKOM COCY/IE YPOBEHB JKHIKOCTH JOCTUTAaeT 16 cM. DTy KUAKOCTh
MepeNuIv BO BTOPOU IMJIMHIPUYECKUH COCYIl, TMaMeTp OCHOBAaHHUS KOTOPOro B 2 pa3a OoJiblie
IraMeTpa OCHOBaHMs mepBoro. Ha kakoil BbicoTe OyaeT HaXxOOUTHhCS YPOBEHb JKHJIKOCTH BO
BTOpOM cocyne? OTBET 1aliTe B CAHTUMETPAX.

3. B cOopuuke OmireToB mo 6mosoruu Bcero 25 OmeToB. TONBKO B IBYX OMIIETaX BCTPEUACTCS
Bompoc 0 rpubax. Ha sx3ameHe BBITYCKHUKY IOCTAETCS OJMH CIy4ailHO BBIOpAHHBINA OWJIET U3
aToro cobopHuka. Haiinure BeposITHOCTh TOTO, YTO B 3TOM OmiieTe OyJeT BOIPOC O rpudax.

4. CUMMETPHUYHYIO UTPAIBHYIO KOCTh Opocuiu 3 pa3a. M3BecTHO, YTO B CyMMeE BBIAJIO 6 OYKOB.
KakoBa BeposITHOCTh COOBITHS «XOTsI ObI pa3 BbIMANO 3 ouka»?

5. Haiimure kopens ypaBHenus: logg(5x + 47) = 3.
6. Haiiqute sin2a , ecmu cosa = 0,6 um < a < 2m.

7. Ha pucynke uzobpakén rpaduk auddepenuupyemoii pyukuu y = f(x). Ha ocu abermce
OTMEYEHBI JICBATh TOYEK: Xq,X,**,Xq. HaliiuTe BCE OTMEYEHHBIE TOYKH, B KOTOPBIX
npousBoaHas Gpyukimu f (x)oTpunarenbHa. B oTBeTe yKaKMTE KOJIMYECTBO 3TUX TOYEK.

Vi L
y=f(x)
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8. Jloxatop Oarmckada, paBHOMEPHO TOTPYKAIOMIETOCS BEPTUKAIBLHO BHU3, HCIYCKaeT
yABTpa3BYKOBOM curHan yactoto 749 MI'n. IlpuéMHUK perucTpupyer 4acToTy CHUTrHajia,
OTpak€HHOTO OT JHA okeaHa. CKOpOCTh morpykeHus: Oaruckada (B M/C) M YaCTOTHI CBSI3aHBI
COOTHOILIEHUEM

f=1o

f+f

rjae ¢ = 1500 mM/c — ckopocCTh 3ByKa B BOJIE, fy— YacToTa Mcmyckaemoro curtana (B MI'm), f —
yactoTa oTpak€HHOro curhaia (B MI'm). Haiigure uyactory orpak€HHoro curHana (B MI'),
ecim Oatuckad Mmorpykaercsi CoO CKOPOCThIO 2 M/C.

v=cC-

9. CmemaB 45-poIeHTHBIA W 97-TIPOLIEHTHBIN PAaCTBOPHI KUCIOTHI M, 100aBuB 10 Kr 4ucToit
BO/IbI, OJIYYMJIM 62-TIpOLIEHTHBIN pacTBOp KucaoThl. Ecnu 61 BMecTo 10 kr Boab! qobaBuiau 10
Kr 50-TIPOIIEHTHOTO PAacTBOpa TOW >K€ KHUCIOTBI, TO TMOJYYHJIH ObI 72-TIPOIEHTHBIA pPacTBOP
KUCIOThl. CKOJIBKO KHJIOTPaMMOB45-IIPOLIEHTHOTO PAacTBOpPa HCHOJIb30BAIN Ui IMOJIyYEHUS
cmecn?

10. Ha pucynke wusobpaxen rpapux ¢ynkumu f(x) = ax?+ bx +c¢, roe umcna a, b,
¢ —uensle. Haiinure 3nauenue f(—12).
YA

J

/
/
/

[ —
==
[—
“y

11. Haiigure Touky Makcumyma Gpynkmun y = (x + 8)2% - e37%,

Yacrp 2

12. a) Pemnre ypaBHEHHE
/[
2sin (x + §) + cos2x = \3cosx + 1.

0) Haiijure BCe KOPHM 3TOTO YpaBHEHUS, IPUHAIEKAIME 0Tpe3Ky [—3m; —1,57].

13. Bce pebpa nmpaBuinbHON TpeyroiabHou npusMbl ABCA1B1C1 umeroT anuny 6. Toukun M u N —
cepenunbl pedep 441 u A1C1 COOTBETCTBEHHO.

a) [lokaxwure, uto npsmeie BM 1 MN neprneHuKyispHbl.

6) Haiimute cunyc yria mexnay rockoctsmMu BMN u 4BB:.

B oTBeTre ykaxkure cuHyc yria Mexay miockoctsmu BMN u 4BB1, ymHOXkeHHBIH Ha V 24.

14. Pemnte HEpaBEeHCTBO

X
log;1(8x% 4+ 7) —log,;(x* + x +1) = log,, (m + 7)'
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15. 15 suBaps muaHupyercs B3sATh KPEIUT B OaHKE HA IIECTh MECSIEB B pazmepe | MiH. pyOIeil.
YcnoBus ero BO3Bpara TaKOBBI:

— 1-r0 yKcna Kaxa0ro MecsIa J0JT YBEIHUUBACTCA Ha I' IPOIICHTOB 10 CPABHEHUIO C KOHIIOM
MPEBIAYIIEro MecsIa, Te I — LeIoe YUCIo;

— ¢0 2-10 110 14-€ 4nciio Kaxka0ro MecsAIa He0OX0AUMO BBIIJIATUTh YaCTh JI0JITa;

— 15-ro yncna Kaxaoro Mecsa JOJAr JT0JDKEH COCTaBIIATh HEKOTOPYIO CYMMY B COOTBETCTBUH
CO CIIEYIONICH TaOJIIICH.

Jlata 1501 | 15.02 | 1503 | 15.04 | 15.05 | 15.06 | 15.07
Jlonr 1.0 0.6 0.4 0.3 0.2 0.1 0
(B MmH py0Oieii) . > ’ = ¥, )

Haiimute nambompiee 3HavYeHHWe I, TpH KOTOPOM OOIIas cymMma BBIIUIAT OyAE€T MeEHbIIe
1,2 mutH. pyOnei.

16. JIBe OKpYXKHOCTH KacaroTcsi BHemIHUM oOpa3om B Touke K. IIpsmas AB kacaercst mepBoi
OKpYKHOCTH B Touke A, a BTopoil — B Touke B. [Ipsimas BK nepecekaer nepByto OKpy>KHOCTh B
touke D, mpsimas AK miepecekaet BTOPYIO OKPY>KHOCTB B Touke C.

a) Jlokaxkure, uro nmpssmbie AD n BC napamiensHel.

0) Haiimute muomans tpeyroiabHuka AKB, ecnu u3BecTHO, 4TO pajuychl OKpY>KHOCTEH paBHbI
4ul.

17 HaﬁﬂHTe BCC IMOJIOKHUTCIBHBIC 3HAYCHHUA IMapaMeTpa a, IIpru KaXXJ0M U3 KOTOPBIX CUCTEMA
{(le -52+ (@ -4)?*=9,
(x+2)2+y2=a?
YMeeT eIMHCTBEHHOE PellcHHUE.

18. B mikosrax Ne 1 u Ne 2 yuamuecst nmucanu tect. M3 KaKI0# MIKOJIBI TECT MUCAIH, TI0 KpaiHen
Mepe, 2 ydJaluxcs, a CcyMMapHo TecT nucanu 9 yqamuxcs. Kaxaplii yqammuiics, nucaBIIfi TECT,
HaOpan HaTtypajgbHOE KoJinyecTBO OaiioB. Okazajaoch, UTO B KaXIOW IIKOJIE CpelHU Oai 3a
TecT ObLI LeabIM yucsioM. [locie 3Toro oAMH U3 yJaluxcs, MUCaBUINX TECT, MEePEIIEN U3 IIKOJIbI
No 1 B mkomy Ne 2,a cpennuie 6ayibl 3a TECT OBUIM IEpPECUMTaHbl B 00enx Ikoiax. M3BecTHo,
yto cpeauuit 6amn B mikosie No 1 ymenwumwica Ha 10%, cpennuit 6amn B mkosne Ne 2 Taioke
ymenbinuics Ha 10%. Haliagutre HaumeHblliee 3HaYeHHE MEPBOHAYAIBHOIO CpeaHEro Oamia B
mkoJse Ne 2.
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