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MNOACHUTEJBHASA 3AIINCKA

Hacrosimass mnporpaMma BCTYNUTEIBHOTO HCHBITAHWS COCTAaBJICHA B
COOTBETCTBHM C 00pa3oBaTeIbHON MPOTrpaMMON CPEAHETO TOJIHOTO OOIIero
oOpa3oBaHMs U MpeAHa3HauYeHa JJs abuTypueHToB, noctynamomumx B ®I'bOY BO
YyBamckuii ['AY mno mnampasinenusm mnoxarotoBku 09.03.03  IlpukiagHas
uHpopmatuka, 19.03.02 I[IpoaykTsl nmutaHusi U3 pacturenabHoro ceipbs, 19.03.03
[MpogykTel muTaHust >xuBoTHOro mnpoucxoxaeHus, 20.03.01 Texnocdepnas
oe3onacHocth, 21.03.02 3emneyctpoiictBo u kamactpbl, 23.03.01 Texnomorus
TPAHCIIOPTHBIX IIPOLIECCOB, 23.03.03 OKcrutyaTauus TPaHCHIOPTHO-
TEXHOJOTHYECKUX MalrH W KomruiekcoB, 35.03.04 Arponomus, 35.03.06
Arpounxenepus, 35.03.07 TexHosorus TpPOU3BOJACTBA U  IepepabOTKU
CEIbCKOXO03sicTBEHHOM  mpoaykuuu, 36.03.01  BerepunapHo-caHuTapHas
skcrneptusa, 36.03.02 3oorexnus, 38.03.01 Dxonomuka, 38.03.02 MeHeKMEHT,
38.03.02 Tosaposenenue, 43.03.01. CepBuc wu cneumansHoctd 36.05.01
Berepunapus, 23.05.01 HazeMHbIe TpaHCIOPTHO-TEXHOJIOTUYECKUE CPEACTBA.

[lenb  BCTYNUTENBHOTO WCHOBITAHUST 1O MaTeMaTUKE:  OMNPEIeIUTh
COOTBETCTBHE YPOBHS MOATOTOBKA AOWUTYpHUEHTA MO MAaTeMaTUKE TPEOOBAHUSIM
CTaHAapTa Ui JajdbHEeHero oOy4yeHus B By3e.

HOPAAOK NPOBEJAEHUA DK3AMEHA U KPUTEPUU OLNEHKHA

BcerynurensHoe UCHBITaHUE PAacCUUTaHO HA AOUTYPUEHTOB, H3YUYHBIIUX
KypCc MaTeMaTHWKH, OTBEUYAIOIIMA O00sS3aTeIbHOMY MHUHUMYMY COJI€pKaHUS
cpeaHero ooiiero oopa3oBaHuUs.

Ha BpinmonHeHne »K3aMeHAIMOHHOW paboThl 10 MAaTeMaTHKE JaeTcs 3 Jaca
(180 mMunyT).

[IpoBeneHre BCTYNMUTEIBHBIX MCHBITAHUM MOXKET OCYIIECTBIATHCS C
WCIIOJIb30BAaHUEM JUCTAHIITMOHHBIX TEXHOJIOTHIA.

JIyist ygacTusi B KOHKypce aOUTYpUEHT JIOJDKEH HaOpaTh 0alil HE MEHbIINIA,
yeM MuHUMaIbHbI Oamul EI'D nmo maremaruke 2023 roma — 27 6amoB. Mtorosas
OIICHKA 3HaHUM abutypueHTta ocymiectnisierca mo 100-6amnpHol mkane. [lepeBon
CyMMapHO HaOpaHHBIX TEpBUYHBIX OamwioB B  100-OammpHyr0  mIKaTy
OCYIIECTBJISIETCS IO TaOJuIle TepeBoja NepBUYHBIX OammoB B 100-0ampHyrO
IKaly, YTBEPKIAAEMOW PEKTOPOM YHHUBEpCUTETAa. MaKCHUMabHBIM CYMMApPHBIN
nepBUYHBIN Oa paBeH 31.

Kaxnaplii BapuaHT 2K3aMEHAIIMOHHOTO TeCTa BKJIouYaeT B ceOs 18 3amaHuid.
DK3aMeHaIMOHHAs padoTa COCTOUT M3 JIBYX YaCTEH, KOTOPBIC PA3IMYAOTCS IO
COJIEP KaHMIO, CIIOKHOCTH U KOJUYECTBY 3aaHUI:

—yvacTb 1 comepxkut 11 3amanuii (3amanus 1-11) ¢ KpaTKuM OTBETOM B BHUJIE
I1€JIOTO YKMCJIa WM KOHSYHOM JIECATUIHON ApooH;

— 4acTh 2 coaepxuT [ 3amanuii (3amanus 12—18) ¢ pa3BepHYTHIM OTBETOM
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(moHas 3aMKCh PelIeHrs: ¢ 000CHOBAHUEM BBITTOJIHEHHBIX JEHCTBHI).

OTBeThl Ha 3aJaHUA C IMEPBOTO MO OJMHHAALATHIA 3aHOCATCA B KapTy
orBeTOB. OTBETHI HA 33J1aHUs C JIBEHAINATOT0 110 BOCEMHAALIATOE IIPEICTABIIIOTCS
B BUJIE PA3BEPHYTOI0 OTBETA HA JIONOJHUTENbHBIN OJaHK.

DK3aMEHAMOHHBIE 3aJJaHUs 110 MAaTEMAaTUKE HE BBIXOJAT 32 PaMKH JTaHHOMN
IPOrpaMMbl, HO TPEOYIOT TIIyO0KOM MPOPAaOOTKU BCEX €€ FIEMEHTOB.

3amaHus yacTu | HampaBJieHbl Ha MPOBEPKY OCBOCHMS 0a30BBIX YMEHHUU U
MPaKTUYECKUX HABBIKOB NMPUMEHEHHS MaTEMaTUYECKHX 3HAHWU B MOBCEIHEBHBIX
CUTYaLHSIX.

ITocpencTBoM 3amaHuil 4YacTH 2 OCYLIECTBIIETCS NPOBEPKA OCBOCHUS
MaTeMaTUKd Ha MpPOPWIBHOM YpPOBHE, HEOOXOAUMOM ISl TPUMEHEHUS
MaTeMaTHKHU B MPOPECCHOHATBHON AESITETFHOCTH U Ha TBOPUECKOM YPOBHE.

ITo ypOBHIO CII0KHOCTH 3a[JaHUS PACIPENEIISIIOTCS CIELYIOIHAM 00pa3oM:

3aganus 1-3 u 5-7 umeroT 0a30BbI YpPOBEHB;

3agaHus 4 u 8—16 — MOBBILLICHHBIN YPOBEHbD;

3amaHus 17 u 18 oTHOCATCS K BHICOKOMY YPOBHIO CJIOKHOCTH.



IHPOI'PAMMA KYPCA

IlepeueHb 3;1eMeHTOB co/iepKaHMS, IPOBEPsiEeMbIX HA BCTYNHUTEJIbHOM

HCIIBITAHHUH 110 MaTEMaATHKE

1. Apudmeruka, ajnredépa u HauaJIa aHAJIN3A

[ J
omnepalnuu
[ J
B CTCIICHb
[ J
CTETICHU
[ J

Llenpre uncna

CreneHb ¢ HaTypAJbHBIM NIOKA3aTelIeM

Jpobu, mporeHTHl, palliOHATbHBIEC YUCIIa

CreneHsp ¢ UEIbIM OKa3aTeNeM

Kopens crenenn N > 1 u ero cBoiicTBa

CuHyC, KOCUHYC, TAHT'€HC, KOTAaHT'€HC MPOU3BOJIBHOIO YIJIa
Pannannas mepa yria

CuHHyC, KOCUHYC, TAHT'€HC U KOTaHT'€HC YuClIa

OCHOBHBIE TPUTOHOMETPUUECKUE TOKIECTBA

DopMyJIIbl IPUBEACHUS

CHHYyC, KOCUHYC U TAHT€HC CYMMBI M PA3HOCTH JIBYX YIJIOB
Jlorapudwm yucna

Jlorapudm mpou3sBeeHus, YaCTHOTO, CTEIIEHU
JlecATUYHBINA U HATYpaJIbHBIN JIorapu(Mbl, YUCIIO €
[TpeoOpa3oBanus  BBIpaKEHUHM, BKIIOYAIONUX  apU(PMETHUYECKHE

[IpeoOpa3zoBaHus BBIPAKEHUI, BKIIIOUAIOIIMX OINEPALUI0 BO3BEACHUS
[IpeoOpa3zoBaHusl BBIPAXKEHHUM, BKIIOYAIOIIMX KOPHU HATypaJlbHON

[IpeoOpazoBaHus TPUTOHOMETPHUUSCKUX BBIPAKCHHIMA
[IpeoOpazoBanue BBIpAKCHUH, BKJIFOYAIOIINX OIepaLuio

Jorapu@mMupoBaHus

Monynb (aOcontoTHast BETUYMHA) YUCIa
KBanparnsie ypaBHEeHUs

PanmonanbHble ypaBHEHUS

HppanmoHanbHbIE ypaBHEHUS
TpuroHoMeTpruecKre ypaBHEHHS
IToka3aTenbHble YpaBHEHUS

JlorapudmMuueckre ypaBHEHUS

PaBHOCWIIBHOCTH YpaBHEHUH, CUCTEM YPaBHEHUU
IIpocreiimme cucTeMbl ypaBHEHUN C IBYMsI HEU3BECTHBIMU
KBanparnsie HEpaBeHCTBA

PannonanbHbie HEpaBEHCTBA

[loka3arenbHBIE HEPABEHCTBA
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Jlorapudmuueckre HepaBeHCTBA
CucreMbl TMHEMHBIX HEPABEHCTB
CucteMbl HEPaBEHCTB € OJTHOW NTEPEMEHHOM
PaBHOCMJIBHOCTH HEPABEHCTB, CHCTEM HEPABCHCTB
MeTton uHTEpBaANIOB
®yHkuus, 001acTb onpeaeneHus GyHKIuu
MHokecTBO 3HaUCHUHN (YHKIUH
o I'paduk ¢dynkuuu. Ilpumepbl (QYHKIMOHATBHBIX 3aBUCHUMOCTEH B
peaJIbHBIX MpOLEccax U SIBJICHUSIX
o OO6partnas pyukius. ['paduk o6paTHON QyHKIIMH

o [TpeoOpa3oBanus rpauKOB: NapajUIEIbHBIH MEPEHOC, CUMMETpPHS
OTHOCHUTEJIBHO OCEW KOOPAUHAT

o MounoTtonHoCTh PyHKIMU. [IpoMexyTKH Bo3pacTaHust U yObIBAaHUS

° UETHOCTD U HEYETHOCTH (PYHKITUU

o [TepuoauuHoCTh PyHKIMU

o OrpaHnyeHHOCTh QYHKLIUU

o Touku 3KkcTpeMyMa (JIOKaIbHOIO MAKCUMyMa U MUHUMYyMa) QyHKIUU

o Haubonbiiee u HauMeHblee 3Ha4eHus QyHKIUU

o OcHOBHBIE JIEMEHTapHbIE (PYHKITUU

o [lonsiTue O TPOU3BOAHOM (PYHKUHUH, TEOMETPUYECKUH CMBICIT
MIPOU3BOJHOM

o @uU3NYECKUA CMBICI TPOU3BOJHOM, HAXOXKICHHE CKOPOCTH JJIs
mpoiiecca, 3aJ1aHHOTo (HOpMyYJIoN 1in rpagurom

o VYpaBHeHMe KacaTeabHOU K rpaduKy GyHKIUN

o [Tpon3BoAHBIE OCHOBHBIX AJIEMEHTAPHBIX (PYHKIUI

o Bropas npousBoHas u €€ (pu3n4ecKuil CMbICI

° [Ipumenenue TPOUBBOAHOM K  HCCIEAOBaHUIO  (DYHKIMH ©
MOCTPOEHUIO TPaPUKOB

o [Ipumepsl  UCHOJIB30BAaHUS  NPOM3BOJHOM I HAXOXKACHUS
HaWJIY4lIEro pelieHts B MPUKIAIHBIX 3a/1a4ax

o [lepBooOpa3HbIe 3JIEMEHTAPHBIX (DYHKIIHIA

o [Tpumepsl IpUMEeHEHUs UHTErpaia B (pU3MKE U T€OMETPUU

2. T'eometpust

o TpeyronbHuK

o [Tapannenorpamm, NpAMOYTOJIbHUK, pOMO, KBaJpaT

. Tpanenus

o OKpyX HOCTb U KpyT

o OKpy>KHOCTb, BIMCAHHAS B TPEYTOJIbHUK, U OKPY>KHOCTb, OMHCAHHAs
OKOJIO TPEYTOJIbHUKA

o MmuoroyronbHuk. CyMMa yTiioB BbITYKJIONO MHOTOYTOJIbHUKA
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o [IpaBriIbHBIE MHOTOYTOJIBHUKN

o BnucanHasi OKpy>XHOCTb M OINUCaHHAs OKPYXHOCTb MPaBUIBHOTO
MHOTOYTOJIbHUKA

o [lepecekaromuecs, mapauieIbHbIE U CKPEIIUBAIOLIUECS TPSIMbIE

o [leprieHTUKYIAPHOCTD MPSIMBIX

o [TapamneabHOCTh MPAMOMN U TUIOCKOCTH, TPU3HAKHU U CBOWCTBA

o [lepneHANKYISPHOCT IPSIMOM U MJIOCKOCTH, MPU3HAKU U CBOICTBA

o [lepnenaAnKyIISIp ¥ HAKIIOHHAS

o Teopema 0 Tpex nepneHInuKyJIsIpax

o [lepneHANKYISIPHOCTH TUIOCKOCTEN, TPU3HAKHU M CBOWCTBA

o [MapannensHoe npoekTUpoBaHue. M300paskeHHe MPOCTPAHCTBEHHBIX
¢buryp

o [Tpusma, e€ ocHoBaHus, OokoBble pEOpa, BBHICOTA, OOKOBas
NOBEPXHOCTh; IpsMast MPU3Ma; IPpaBUIbHAS IpU3Ma

o [Mapannenenunen; Ky0; CMMMETpUH B KyOe, B apajieienurneie

o [MTupamupa, e€ ocHoBaHue, OokoBble pEOpa, BBHICOTA, OOKOBas
MOBEPXHOCTh; TPEYroJibHAs MUPAMU/IA; TpaBUiIbHAS TUpaMuaa

o Ceuenus Ky0a, NpU3Mbl, MUPAMUIBI

o [IpencraBieHne O MNpaBUIIBHBIX MHOTOTPAHHUKaX (TeTpasap, KyoO,
OKTa3p, JOJAEKa’Ap U UKOCASP)

o [Mununap. OcHoBaHMe, BbICOTa, OOKOBasi IOBEPXHOCTh, 0Opasyrolias,
pa3BepTka

o Konyc. OcHoBaHue, BbICOTa, OOKOBas MOBEPXHOCTb, OOpa3zyromias,
pa3BepTKa

o [Tap u cdepa, ux ceyeHus

o Benuuuna yria, rpaaycHas Mepa yria, COOTBETCTBUE MEXKIY
BEJINYMHOM yTJIa U JJIMHOM AYTH OKPY>KHOCTH

o Yron Mexay MpsSMBIMH B TPOCTPAHCTBE, YrOJd MEXAY MPsSMON U
MJI0CKOCTBIO, YTOJl MEXAY MIOCKOCTSIMU

o JnuHa oTpe3ka, JIOMaHOW, OKPY>KHOCTH, IEPUMETP MHOTOYTOJIbHUKA

° PaccrositHne OT TOYKM J0 TIPSIMOM, OT TOYKH JIO TUIOCKOCTH,

pacCTOSIHME  MEXIy TapauieIbHBIMU W CKPEHIMBAIOUIUMUCS  MPSMbBIMH,
pPacCTOSIHUE MEXAY MapajlIeIbHBIMU MIJIOCKOCTAMU

o [Inomane TpeyrodpHUKa, NapauieorpaMMa, Tpameluu, Kpyra,
CeKTopa

o [T1o1maas MOBEPXHOCTH KOHYCA, TUINHAPA, Chephl

o O0bem Kkyba, MPSAMOYTrOJILHOTO MapajuieNienuIeia, MTUPAMUIbI,
MIPU3MBI, [IWJIMHJIpa, KOHYCAa, 1apa

o KoopauHatel Ha MpsMOM, JEKapTOBBI KOOPIWHATHI HA IIOCKOCTH U B
IIPOCTPAHCTBE.

o dopMyIra pacCTOSIHUS MEXKITYy TOUKaMH, YpaBHEHHE CHepsl
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o BekTop, MOAyJb BEKTOpPA, PABEHCTBO BEKTOPOB; CIIOKEHUE BEKTOPOB
Y YMHO>KEHHE BEKTOpa Ha YUCIIO

o Kommneapueie  BekTopbl.  PasnoxkeHue  Bekropa 1O JIBYM
HEKOJJIMHEAPHBIM BEKTOpPaM

o Kommutanapuasle BekTOpbl. PaznokeHue mo TpéM HEKOMIUIAHAPHBIM
BEKTOpam

o KooparHaTel BEKTOpa; CKAIAPHOE IPOU3BEICHUE BEKTOPOB; YIOJ

MCIKIAY BCKTOpaMHU

3. DJ1eMeHTbl KOMOMHATOPHKH, CTATUCTUKHU U TEOPUHU BePOSATHOCTEI
[ToouepenHblii 1 OTHOBPEMEHHBIN BBIOOD
@opMyJIbl UHCIIA COYETAHUN U IEpecTaHOBOK. buHom HeroToHa
TabnuuHoe U rpaduueckoe NpeaCcTaBICHUE TaHHbBIX
HucnoBble XapaKTEPUCTUKU PSIIOB TaHHBIX
BepositHoCTH COOBITUI

o [IpuMeph! NCTIOIB30BaHUs BEPOSTHOCTEN M CTATUCTUKYU NPH PEIICHUN
NPUKJIAJAHBIX 33724

4. OcHOoBHBIE ()OPMYJIbI U TEOPEMBbI
AJire0pa U HaYaJIa aHAJIN3A

o @opMyJIbl IPUBEICHUS

o CuHycC, KOCUHYC ¥ TAaHT€HC CYMMBbI M pA3HOCTH JIBYX YTJIOB

o CHHyC 1 KOCUHYC ABOMHOTO yTJIa

o Jlorapudm mpousBeeHUs, 4ACTHOTO, CTEIICHU

o Crenensb ¢ palMOHaJIbHBIM MTOKA3aTENEM U €€ CBOMCTBA

° CBoMCTBA CTEIEHHU C ACHCTBUTEIBHBIM II0KA3aTEIIEM

o Hcnonb3oBanne CBOWCTB W TpadukoB (GYHKIUNA TPU PpEHICHUU
YpaBHEHUU

o OcCHOBHbIE TPUEMBI PEIICHUS CUCTEM YpPaBHEHUI: IOJCTAHOBKA,
anreOpanyecKkoe CJIOkKEHNE, BBEJIEHNE HOBBIX TIEPEMEHHBIX

o N3o0pakeHne Ha KOOPAMHATHOM IUIOCKOCTHM MHOXECTBA PEIICHUI
YpaBHEHU C ABYMS IEPEMEHHBIMU U UX CUCTEM

o [Ipumenenue MaTeMaTH4YECKUX METOJI0B JUISt peuieHus

CONlepKAaTEeNIbHBIX ~ 3a7jad M3 pa3NUYHBIX O0OJacTell HayKd U  TMPAKTHKH.
Nutepnperanus pe3yibraTa, y4€T peajbHbIX OTPAHUYECHUN

o Hcnonb3oBanne CBOWCTB W TpaduKoB (PYHKIUNA TpU pEHICHUU
HEPaBEHCTB

° Meron nHTEpPBAIIOB

. N3o0pakeHne Ha KOOPAMHATHOM IUIOCKOCTH MHOXKECTBA PEIICHUI
HEPABEHCTB C JBYMS MEPEMEHHBIMU U UX CUCTEM

o Jluneitnas pyukmus, e€ rpapuk
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o OyHKuMs, OTHCHIBAIOMIAS 00paTHyO IPOMOPLUUOHATIEHYIO
3aBHCHUMOCTb, €€ TpaduK

o KBanpatuunas QyHkius, e€ rpadux
CreneHHasi QyHKIHSI ¢ HATypaJbHBIM MOKa3aTeleM, e rpapuk
Tpuronometpuyeckue GyHKINH, UX TPAPUKU
[TokazarenbHas GyHKIUs, €€ rpaduk
Jlorapudmuueckas GyHkius, e€ rpadux
[TpousBoHBIE CYyMMBI, pa3HOCTH, IPOU3BEACHNUS, YACTHOTO

o [Tpumepsl  MCHOJB30BAaHUS  MPOU3ZBOJHOM NI HAXOXKICHHS
HAWIYYIIETO PEIIeHUs] B MPUKIAIHBIX, B TOM YHCJIE CONMATbHO-IPKOHOMUYECKHUX,
3aavax

o [Tpumepsl IpUMEHEHUS HHTETrpaia B (PU3UKE U T€OMETPUU

I'eomerpus

o OKpy>KHOCTb, BIIMCAHHASI B TPEYTOJIbHUK, U OKPYXHOCTb, OIKCAHHAS
OKOJIO TPEYTrOJIbHUKA

o [lepneHAUKYIJIPHOCTh NPSAMOW U IUIOCKOCTH, NPU3HAKKA U CBOWCTBA;
NEPIEHANKYJIAP U HAKJIOHHAs; TEOpEMa O TPEX MEPIICHINUKYJIIIpax

o [lepneHAMKYIJISIPHOCTD TUIOCKOCTEN, IPU3HAKU U CBOWCTBA

o [Tnomane TpeyroiapHuKa, NapauleIorpaMMa, TpamneluH, Kpyra,
CEKTOpa

o [1101maae NOBEpXHOCTH KOHYCA, HUIUHAPA, ChHEpI

o O0BéM Ky0a, NPSIMOYrOJIBHOIO Mapaiielenunesa, MUPaMUabl,
IPU3MBI, LIWJIMH]pa, KOHyca

o dopMyIia pacCTOSIHUS MEXIY ABYMSI TOUKaAMH; YpaBHEHHE Cepbl



TPEBOBAHMUSA K YPOBHIO IOAI'OTOBKU ABUTYPUEHTOB

Ilepeyenr TpeOOBaHMI K YPOBHIO MNOATNOTOBKH Aa0MTYPHEHTOB,
JOCTH:KEHHE KOTOPOro NpoBepsieTcsi HAa BCTYNHMTEJIbHOM WCIBITAHUU 110
MaTeMaTHKe.

PesynbpraThl 00yueHuss mpeacTaBieHbl B TpeOoBaHMSAX K  YpPOBHIO
MOATOTOBKU. OTH TpeOOBaHUA CTPYKTYPUPOBAHBI 1O TPEM KOMIIOHEHTAM:
«3HATBH/TIOHUMATBY», «YMETbY, «UCIOJIb30BaTh MPHUOOPETECHHBIC 3HAHUS U YMEHUS B
MMPAKTUYECKOM JESATEIbHOCTH U ITOBCEAHEBHOM XU3HW». [Ipn 3TOM mocnennue ase
KOMITOHEHTBI MPEICTABIICHBI OTACIIBHO MO KAXKIOMY U3 Pa3IEI0B, COACPKAHUS.

B pe3ynbrarte nzydeHus MaTeMaTUKU aOUTYPUEHT AOJIKEH

3HaAMb/NOHUMAMb

® 3HAYCHHE MATEeMaTUYECKOW HAYKH JJISI pEIICHUs 3a/1a4, BOBHUKAIOIINX B
TEOpPUU U MPAKTUKE; IMIMPOTY U B TO KE BPEMS OrPAaHUYECHHOCTb MPUMEHCHUSA
MAaTEMATUYECKUX METOJOB K aHAIM3Y M HCCIECIOBAHUIO MPOLECCOB U SIBICHUU B
NPUPOJE U OOILIECTBE;

® 3HAYCHHE MPAKTUKU U BOMPOCOB, BOSHUKAIOIINX B CAMON MAaTEMAaTHUKE JJIs
dbopMUPOBaHUS U PA3BUTHS MaTeMaTUYCCKOW HAYKH; HCTOPHUIO PAa3BUTHUSI ITOHITHS
4yyciia, CO3JIaHUsS MAaTeMaTH4YeCKOro AaHajln3a, BO3HUKHOBEHUS W PA3BUTHSA
T€OMETPHH;

®  YHUBEPCAJIbHBIA  XapakTe€p 3aKOHOB JIOTUKA  MAaTEMAaTUYECKHUX
paccyXAeHUMN, UX TPUMEHUMOCTh BO BCEX 00JIACTAX YEIOBEYECKOU JEATEIIBHOCTH;

® BEPOSATHOCTHBIA XapaKTep Pa3IMUYHBIX IMPOLIECCOB OKPYKAIOIIETO MUPA;

AJITEBPA

ymembp

® BBLINOJHATh apU(PMETUUECKUE NEUCTBUS, COUYETas YCTHHIE U MTUCbMEHHBIE
MPUEMBI, IPUMEHEHUE BBIYMCIUTEIbHBIX YCTPOWCTB; HAXOAUTh 3HAYEHUS KOPHS
HATypaJbHOM CTEIMEHU, CTENEeHM C paIMOHAIBHBIM TIOKa3aTeneM, jorapudpma,
UCIIOJIb3YsI TP HEOOXOJUMOCTH BBIYHCIUTENIbHBIE YCTPOWCTBA;, TMOJIb30BATHCS
OLICHKOM Y MPUKHUJKOMN IIPU ITPAKTUYECKUX pacuerax;

® [POBOJIUTH MO MU3BECTHBIM (OpMyJaM M TMpaBUjaM MpeoOpa3oBaHUs
OYKBEHHBIX BBIPAKEHUW, BKJIIOUYAIONIMX CTETNEHHU, PAJAUKaAJbI, JIOrapuPMbl U
TPUTOHOMETpUUECKHE (PYHKIIUU;

® BBIYUCIIATH 3HAUCHUS YUCIOBBIX U OYKBEHHBIX BBIPAKCHHM, OCYIIECTBIISIS
HE0OXO0MMbIE TTOJICTAHOBKHU U NIPEOOPA30BaAHUS;

HCNOJIb30BaTh NPHOOPETEeHHbIe 3HAHUSI M YMEHHsI B NPaAKTUHYECKOI
NesITeJIbHOCTU U MOBCEHEBHOM KU3HU JIJIsI:

® IPAKTHUYECKUX pacyeToB 1Mo GhopMmyliaM, BKIIIO4as (HOpMyIIbl, CoaepKaIiue
CTETICHU, PAJUKaJIbI, TOTapu(Mbl 1 TPUTOHOMETPUIECKHE (DYHKITHH;
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OYHKINWU U TPAOUKHU

ymembp

® OmpeAeNATh 3HaUeHHE (PYHKIIUH 110 3HAUYCHUIO apIyMEHTa IIPU Pa3INnYHbIX
crioco0ax 3agaHust PyHKIINHU;

® CTpOUTh I'padUKU N3YUCHHBIX (DYHKIINH;

e omuchiBaTh 1O TpaduKy W B MPOCTEHIINX ciaydasx 1o ¢opmye
MOBEJICHNE U CBOWCTBA (PYHKIIMIA, HAXOIUTH O TpaduKy PyHKINN HAUOOIBIINE U
HauMEHbIIINE 3HAYCHHUS;

e pemath yYpaBHEHUS, MPOCTEUIINE CHUCTEMBbl YpPaBHEHUH, HCIONb3YS
cBoMcTBa (YHKIMH U UX TpaduKoB;

UCIOJIb30BATH NMPHOOpeTeHHbIe 3HAHUS W YMEHUSI B NMPAKTHYECKOI
NeSITeIbHOCTH ¥ MOBCEHEBHOM KU3HH JI5:

J ONMCaHMUA C TOMOMIbIO (DYHKIMA pa3IMYHBIX 3aBUCHUMOCTEH,
MPEICTaBICHUS UX TpaQuuecKu, HHTEPIpeTalnun rpaduKoB;

HAYAJIA MATEMATHUYECKOI'O AHAJIN3A

ymemb

® BBIYUCIIATH MPOU3BOJHBIE M TIEPBOOOPA3HBIE IIEMEHTAPHBIX (YHKIIUH,
WCITOJIB3YsI CIIPABOYHBIC MaTCPUAIIBI,

® HCCIICIOBATh B MPOCTCUIIUX Ciydasx (QyHKIMM HAa MOHOTOHHOCTH,
HAXOJUTh HAWOOJIbIINE W HAUMEHBIIUE 3HAaYeHUs (QYHKIHM, CTPOUTH rpaduKu
MHOTOWICHOB M TMPOCTEHIINX palUOHATBHBIX (YHKIHN C HCIOIb30BaHUEM
anmapara MaTeMaTH4eCKOro aHaln3a,

® BBYUCISATH B MPOCTEHIIMX CIydasX IUIOMIAJd C MCIHOJb30BaHUEM
epBOOOPA3HOM;

HCMO0JIb30BaThL NPUOOPEeTEHHbIE 3HAHWS M YMEHHSl B NPAKTUYECKOM
NAeSITeJIbHOCTH U MOBCEIHEBHOM KU3HU J1JIS:

* pelieHus MPUKIATHBIX 33/1a4, B TOM YKCJIE COIMATIbHO-I)KOHOMUYECKUX Ha
HauOOJIBIITNE M HAMMEHBIITNE 3HAYCHUS;

YPABHEHUA U HEPABEHCTBA

ymembp

® pelaTrh palrOHAJIbHbIE, IPOCTENUINE HPPALNOHAIIBHBIE, TOKA3aTENbHBIE,
jgorapu(pMHuUecKre, TPUTOHOMETPUUYECKHE YpaBHEHUS M HEpPABEHCTBA, MX
CUCTEMBI,

® COCTaBJIATH YPaBHEHMS U HEPABEHCTBA I10 YCIOBUIO 3aa4U;

® HCIOJB30BaTh ISl TPUOIMKEHHOTO PEIICHUS] YPAaBHEHUN U HEPABEHCTB
rpadudecKuit METoI;

e  u300paxaTb Ha KOOPAMHATHOM IUTIOCKOCTH MHOXECTBA pEHICHUN
IIPOCTEUIIINX YPABHEHUHN U UX CUCTEM,;

HCMOJIb30BAaTh NPHOOPETEeHHbIC 3HAHUS MW YMEHHSl B NPAKTHYECKOM
NAESITeJIbHOCTH U MOBCEAHEBHOM KU3HHU [IJISA:

11



® TIOCTPOCHUS U UCCIICAOBAHUA HpOCTeI‘/'II_HI/IX MAaTEMATHYCCKUX MOI[GJIGI\/II;

3JIEMEHTBI KOMBUHATOPUKH, CTATUCTUKU U TEOPUHU
BEPOSITHOCTEN

ymembsb

e pemaTh MPOCTEHUIIME KOMOMHATOPHBIC 3aJjaud METOJIOM Iepedopa, a
TAKKEC C UCITOJIB30BAHHUECM HU3BCCTHBIX q)OpMyJ];

® BbIUUCJIITH B HpOCTCfIIIIHX ClIydasax BCPOATHOCTH CO6BITPII71 Ha OCHOBC
moacdcTa 4ymucjia unCxod0B,

HCIIOJIB30BaTh lel/lOﬁpeTeHHLIe JHAHUA HN yMeHI/Iﬂ B leaKTI/I‘IECKOﬁ
JCATCJIBbHOCTH U lIOBceI[HeBHOﬁ AKU3HUA NJIA:

® dHaJIn3a pCalIbHbIX YHCIIOBBIX JAHHBIX, IIPCACTABJICHHBIX B BHIC
JayarpamMmm, rpauKoB;

® dHaJIn3a I/IH(l)OpMaHI/II/I CTAaTUCTHYCCKOI'O xapaKTepa;

IF'EOMETPUA

ymemb

® pacro3HaBaTh Ha YepTEkKaxX U MOJIEISAX MPOCTPAHCTBEHHBIC (OPMBI;
COOTHOCHUTH TPEXMEPHBIC 0OBEKTHI C UX OMMCAHUSIMH, H300PKCHUSIMU;

®  ONUCHIBAaTh B3aWMHOE pACMOJOXKEHHE NPSIMBIX M IUIOCKOCTEH B
MPOCTPAHCTBE,

apryMEHTUPOBATh CBOM CYXIACHHS 00 ATOM PACIOJIOKEHUY;

®  AQHAIM3UPOBATH B TMPOCTEHIIMX CIydasX B3aUMHOE PaCIIOIOXKEHUE
O0OBEKTOB B POCTPAHCTBE;

e m300pakaTh OCHOBHBIC MHOTOTPAHHUKH W KPYIJIBIE TENa; BBITOITHAITH
YEepTEkKH 10 YCIOBHM 33]1aY;

® CTPOUTH MPOCTEHIINE CEUCHUS KyOa, TPU3MBbI, TMPAMU/IBI;

® pemath MIAHUMETPUYECKUE U MPOCTEUIINE CTEPEOMETPUUECKUE 3a/1auH
Ha HAXOXJICHUE T€OMETPUUECKUX BEJIMUMH (JIJIMH, YTJIOB, IJIOMa/iel, 00bEMOB);

®  HCMONB30BaTh  MNPU  PEHICHHH  CTEPEOMETPUUYECKUX  3aziad
TJIAHUMETPHUIECKHE (GaKThl M1 METO/IBI,

® MPOBOAMTH JI0KA3ATEIBHBIC PACCYXKIEHUS B X0JI€ PEIICHUS 3a/1a4;

HCMO0JIb30BaTh NPUOOpPeTEeHHbIE 3HAHWSI M YMEHHsSl B NPAKTHYeCKOH
eATeJLHOCTH U NMOBCETHEBHOI KU3HU JIs1:

® uccienoBaHUs (MOACTUPOBAHNS) HECIOKHBIX MPAKTUYECKUX CHUTYAIHid
Ha OCHOBE M3y4YEHHBIX (POPMYI U CBOUCTB (HUTYp;

® BBIYUCIICHUS OOBEMOB U IUIONIAJIEH MOBEPXHOCTEH MPOCTPAHCTBEHHBIX
TeT TPU PEHICHUH TMPAKTUYECKUX 3a7ad, HUCIONB3ys TMpPH HEOOXOJUMOCTH
CIIPABOYHUKH M BBIYUCITUTEIIBHBIC YCTPOMCTRA.
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HPUJIOKEHHUE

Oo0pa3zen 3k3aMeHALIMOHHOT0 OMJIeTa
JUTSl IPOBEJICHUS BCTYIIUTEIBLHOTO UCIIBITAHUS MO npeameTty «MaTteMaTuKa

Bapuant Ne 1

OtBethl k 3amanusiM 1-11 3anuckiBalOTCSI B KAPTY OTBETOB B BUJIEC IEJIOr0 YHCIIA WU
KOHEYHOU IeCATUHYHOM IPO0H.

[Ipu BeIMOHEHUU 3amanuii 12—18 TpeOyeTcs 3amucaTh MOJHOE pellleHHe W OTBETHA
JINCTe-BKJIA/IbIIIIE.

Yacre 1

1. IMnomans tpeyronpuuka ABC paBna 24, DE — cpennsist tunus, napamiensHas cropone AB.
Haiingure mnomans Tpeyroasauka CDE.

2. B mepBOM IWIMHAPHUUYECKOM COCYJl€ YPOBEHb JKUAKOCTH JOCTUIaeT 16 cM. DTy XKHUIKOCTb
NEPEeNTUIN BO BTOPOH IMJIMHAPHYECKUI COCYIl, TUaMETP OCHOBAHHS KOTOPOTo B 2 pa3a 0oJblie
JMaMeTpa OCHOBaHUS mepBoro. Ha kakoil BbicoTe OyneT HaXOAWUTHCS YPOBEHb JKUAKOCTU BO
BTOpOM cocyjie? OTBeT 1aiiTe B CAHTUMETpPaX.

3. B cOopHuke OmietoB mo 6uonoruu Beero 25 6mietoB. TonbpKo B IBYX OMJIETax BCTpEYaeTCs
BoIpoc o rpubax. Ha sk3amMeHe BBITYCKHHMKY OCTaETCsl OIMH CIy4ailHO BHIOpaHHBIA OWIIET U3

9TOrO COOpHUKA. HaifiuTe BEpOSTHOCTH TOTO, YTO B 3TOM OMIIETEe OyIET BOMPOC O rprbdax.

4. CUMMETPUYHYIO UTPaJIbHYIO0 KOCTh Opocuiu 3 pasa. M3BecTHO, YTO B CyMMeE BBINajIo 6 OUKOB.
KakoBa BepoSATHOCTb COOBITHS «XOTsl ObI pa3 BhINAI0 3 ouKa»?

5. Haiiaure kopens ypaBuenus: logg(5x + 47) = 3.
6. Haiimure sin2a , ecnmu cosa = 0,6 unm < a < 2.

7. Ha pucynke u300paxén rpapux nuddepeniupyemoii pynkuuu y = f(x). Ha ocu aberucc

OTMCUYCHBI JCBATH TOYCK: xl, Xz, ttty, X9. HaﬁILI/ITe BCE€ OTMCUYCHHBIC TOLIKI/I, B KOTOpI)IX
HpOI/I3BO,Z[Ha$I (1)YHKI_II/II/I f (x)OTpI/II_[aTeJ'ILHa. B OTBCTC YKa)KI/ITe KOJINMYECTBO 3THUX TOYCK.
Vi

|
\ y=/(x)
\\ /i N
BANEAN SR

. ; '
X1 X» X3 X34 O X+(Xg | Xo \ A

\
)

- — —

\\
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8. Jloxarop Oaruckada, PpaBHOMEPHO NOTPYKAIOUIETOCS BEPTUKAIBHO BHHU3, MCITYCKAET
YIBTPa3ByKOBOM curHan 4vactoro 749 MI'n. IIpu€MHUK perucTpupyer 4acToTy CHUTHama,
OTpakE€HHOTO OT JHa okeaHa. CKOpOCTh morpyxeHus Oatuckada (B M/C) M 4acCTOTHI CBS3AaHBI
COOTHOILIEHUEM

f =1

f+1f

rae ¢ = 1500 m/c — ckopocTh 3ByKa B BOJIE, fy— YacToTa ucmyckaemoro curaana (8 MI'n), f —
yacToTta oTpakéHHoro curHama (B MI'm). Halimure wactory orpaxkénHoro curHana (B M),
eciu Oatrckad MOrpykaeTcs Co CKOPOCThIO 2 M/C.

vV=¢C

9. CmemaB 45-npoueHTHBIA U 97-NPOLEHTHBIM PacTBOPBI KUCIOTH U, A00aBuB 10 Kr uucToit
BOJIbI, TIOJYYHIN 62-TIPOIEHTHBIN pacTBOp KUcI0Thl. Eciu 661 BMecTo 10 kr Bombl qo6aBuiu 10
Kr' 50-TIpOIIEHTHOTO pacTBOpa TOW JK€ KHCIOTBHL, TO MONY4YHJIM Obl 72-TIPOLIEHTHBIN pPacTBOp
KHCIOTHL. CKOJIBKO KHJIOIPaMMOB45-IIPOLEHTHOIO PacTBOpa HCIOJIB30BANU I IOJYyYCHUS
cmecu?

10. Ha pucynke wusobpaxen rpadpuk o¢yskumu f(x) = ax? + bx + ¢, rae uucma a, b,
¢ —uenble. Haiinute 3nauenue f(—12).
Vi

J

/
/
/

T
=]
=Y

11. HaiiguTe Touxy Makcumyma pynkimu y = (x + 8)% - e37%,

Yacrp 2

12. a) Pemmre ypaBHEeHUE
T
2sin (x + §) + cos2x = V3cosx + 1.

0) Haiizure Bce KOpHH TOTO ypaBHEHHsI, IPHHAISKAIIHE OTpe3Ky [—3m; —1,57].

13. Bce pebpa npaBmiibHOM TpeyronbHOU npusMbl ABCA1B1Cy umeroT aiuay 6. Touku M u N —
cepenunsbl pedep 441 u A1C1 COOTBETCTBEHHO.

a) [lokaxxure, uto npsimeie BM u MN nepneH IuKymnsipHBI.

6) Haiigute cunyc yrna mexay miaockoctsmu BMN u 4BB;.

B otBere ykaxure cunyc yria mexay miockoctsmu BMN u 4BB1, ymHOXeHHBbIH Ha V 24.

14. Pemute HEpaBEHCTBO

log1(8x% +7) —logy; (x* + x + 1) > logq, (

xf_5+7).
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15. 15 suBapst TuraHUpyeTCs B3SATh KPEIUT B OaHKE Ha MIECTh MECSIEB B pa3mepe 1 MitH. pyOsei.
YcnoBus ero Bo3BpaTa TaKOBBI:

— 1-ro uncna Kaxa0ro Mecsia JOIT YBEJIMYUBAETCS Ha I MPOLICHTOB 110 CPAaBHEHUIO C KOHIIOM
MPEIBIIYIIEro MecsIa, rae I — MeJI0e YUCIIO;

— €0 2-10 o 14-e yucio Kaxaoro Mecsia HeoOX0AUMO BBIILIATUTh YacTh JI0JITa;

— 15-r0 uncna KaxaO0ro Mecsia JONT JOJDKEH COCTaBISATh HEKOTOPYIO CYMMY B COOTBETCTBUU
CO CIICYIOIICH TaOIuIIeH.

JlaTa 1501 | 15.02 | 15.03 | 15.04 | 15.05 | 15.06 | 15.07
Jonr 1,0 0.6 04 0.3 0.2 0.1 0
(B MuIH pyOieil) ’ > ; 3 ¥, /

Haiinute nambonbinee 3HavueHue I, MpU KOTOPOM oOOmIas cymMMa BBIIUIAT OyZEeT MEHBIIEe
1,2 mutH. pyOieit.

16. /IBe okpy>KHOCTH KacaroTcs BHEmHMM oOpa3om B Touke K. [Ipsmas AB kacaercs mepBoit
OKpYXHOCTH B Touke A, a BTopoil — B Touke B. [Ipsimas BK nepecekaeT nepByro OKpyKHOCTb B
touke D, npsimast AK mepecekaeT BTOPYIO OKpYKHOCTh B Touke C.

a) [lokaxkure, uro npsimbie AD u BC napasuiensHbl.

0) Haiinute momans tpeyroiapHuka AKB, eciu m3BecTHO, U4TO panyChl OKPY>KHOCTEH paBHbI
4ul.

17 HaﬁﬂI/ITe BCC IMOJIOKUTCJIbHBIC 3HAUCHUA ITapaMETpa a, IMpu KaKAOM U3 KOTOPBIX CUCTEMA
{(le -5+ -9*=)9,
(x +2)% +y? = a?
HMCCT CIMHCTBCHHOC PCIICHUC.

18. B mkomax Ne 1 u Ne 2 yyamuecs nucanu tecT. M3 kaxxaoi MIKOIbI TECT MUCAIH, 110 KpaitHe
Mepe, 2 yJalmxcs, a CcyMMapHO TecT nucanu 9 yuammxcs. Kax el yuanuiics, mucaBIIni TeCT,
HaOpan HaTypajdbHOE KoJMu4ecTBO OayioB. OKa3anock, YTO B KaXJIOM IIKOJE CpeqHuil Oamn 3a
TeCT OBLT 1IeIbIM unciioM. [locie 3Toro oJiuH 13 y4Jalmmxcs, MUCABIINX TECT, TEPEIIEN U3 IIKOJIbI
Ne 1 B mkomy Ne 2,a cpennue 6amibl 3a TECT ObLUTH MEPECYUTAHBI B 00enX mIKoyax. M3BecTHO,
yto cpeanuit 6amn B mkone Ne 1 ymenwimwics Ha 10%, cpegnuit 6amn B mikone Ne 2 takxke
ymenbinuics Ha 10%. HaiinuTe HanMmeHblllee 3HAYeHHE MEPBOHAUYAIBHOTO CpPEAHEro Oamia B
mkose Ne 2,
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