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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 2025 roma — 27 6amoB. Mtorosast
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 Oast paBeH 32.

Kaxnaplii BapuaHT 2K3aMEHAIIMOHHOTO TeCTa BKJouYaeT B ce0s 19 3amaHuid.
DK3aMeHaIMOHHAs padoTa COCTOUT M3 JIBYX YaCTEH, KOTOPBIC PA3IMYAOTCS IO
COJIEP KaHMIO, CIIOKHOCTH U KOJUYECTBY 3aaHUI:

—ygacTh 1 comepxut 12 3amanuii (3amanus 1-12) ¢ KpaTKMM OTBETOM B BHJIC
I1€JIOTO YKMCJIa WM KOHSYHOM JIECATUIHON ApooH;

— 4acTh 2 comepxuT [ 3amanuii (3amanus 13-19) ¢ pa3BepHYTHIM OTBETOM
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(moHas 3aMKCh PelIeHrs: ¢ 000CHOBAHUEM BBITTOJIHEHHBIX JEHCTBHI).

OTBeThI Ha 3a7]aHusl C IEPBOTO MO JIBEHAIATHIN 3aHOCSATCS B KQpTy OTBETOB.
OTBeThl Ha 33/laHKs ¢ TPUHAALATOTO MO AEBATHAALATOE MPEACTABISIOTCA B BHJIE
Pa3BEpHYTOTO OTBETA HA IOTIOJHUTEIBHBIN ONaHK.

DK3aMEHallMOHHbBIC 33J]aHus 110 MATEMATUKE HE BBIXOJAT 32 PaMKHU JaHHOMN
POrpaMMbl, HO TPEOYIOT rITyOOKON MPOPAOOTKHU BCEX €€ PJIEMEHTOB.

3amaHus yacTu | HampaBJeHbl Ha MPOBEPKY OCBOCHMs 0a30BBIX YMEHHUI U
PAKTUYECKUX HABBIKOB IPUMEHEHHSI MAaT€MaTUYECKHX 3HAHUU B IOBCEIHEBHBIX
CUTYaLHSIX.

ITocpencTBoM 3amaHuil 4YacTH 2 OCYLIECTBIIETCS NPOBEPKA OCBOCHUS
MaTeMaTUKd Ha MpPOPWIBHOM YpPOBHE, HEOOXOAUMOM ISl TPUMEHEHUS
MaTEeMaTHKHU B MPOPECCHOHATBHOMN JEATEILHOCTH U Ha TBOPUECKOM YPOBHE.

[To ypoBHIO CIIOKHOCTH 3aJJaHUS PACIIPEIEISIIOTCS CIEAYIOIUM 00pa3oM:

3aganus 1-4 u 6-8 umerot 0a30BbIN YPOBEHB;

3agaHus S u 9—17 — NOBBILLICHHBIN YPOBEHb;

3aganus 18 u 19 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 HATYpPaJIbHBIN JIOTapU(MBbI, YUCIIO €
[TpeoOpa3oBanus  BBIpaKEHUHM, BKIIOYAIONUX  apU(PMETHUYECKHE

[IpeoOpa3zoBaHus BBIPAKEHUI, BKIIIOUAIOIIMX OINEPALUI0 BO3BEACHUS
[IpeoOpa3zoBaHus BBIPAKEHUM, BKIIOYAIOMIMX KOPHH HATypaJbHON

[IpeoOpazoBaHus TPUTOHOMETPHUUSCKUX BBIPAKCHHIMA
[IpeoOpazoBanue BBIPAKCHUH, BKJIFOYAIOIINX OIEepaLIo

Jorapu@mMupoBaHus

Monynb (aOcontoTHast BETUYMHA) YUCIa
KBanparnsie ypaBHEeHUs

PanmonanbHble ypaBHEHUS

HppanmoHanbHbIE ypaBHEHUS
TpuroHoMeTpruecKre ypaBHEHUS
IToka3aTenbHble YpaBHEHUS

JlorapudmMuueckre ypaBHEHUS

PaBHOCWIIBHOCTH YpaBHEHMH, CUCTEM YPABHEHUN
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
peaIbHBIX MPOLEccaxX U SBICHUIX
o OO6partnas pyukius. ['paduk o6paTHON QyHKIIMH

o [TpeoOpa3zoBanus rpauKOB: NapajuIeIbHBIM MEPEHOC, CHUMMETPHS
OTHOCHUTEJIBHO OCEW KOOPAUHAT

o MounoTtonHoCTh PyHKIMU. [IpoMexyTKH Bo3pacTaHust U yObIBAaHUS

° UETHOCTD U HEYETHOCTH (PYHKITUU

o [TepuoauuHoCTh PyHKIMU

o OrpaHnyeHHOCTh QYHKLIUU

o Touku 3KkcTpeMyMa (JIOKQJIBHOIO MAKCUMyMa U MUHUMYMa) (PYyHKIIUU

o Haubonbiiee u HauMeHblee 3Ha4eHus QyHKIUU

o OcHOBHBIE JIEMEHTapHbIE (PYHKITUU

o [lonsiTue O TPOU3BOAHOM (PYHKUHUH, TEOMETPUYECKUH CMBICIT
MIPOU3BOJHOM

° OU3NYECKU CMBICT NPOU3BOJAHOM, HAXOXKIECHUE CKOPOCTH JJIA
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  NPOU3BOJHOM  JUII  HAXOXKIACHUS
HaWJIY4lIEro pelieHrs 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 KpYyT

o OKpy>KHOCTb, BIIMCAHHASI B TPEYTOJIbHUK, U OKPYXHOCTb, ONKUCAHHAS
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, mapauiebHbIE U CKPEIIUBAIOIIUECS TPSIMBbIE

o [leprieHIUKYIAPHOCTD 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 [lepneHANKYISPHOCTH TUIOCKOCTEN, TPU3HAKKU U CBOWCTBA

o [TapannensHoe npoekTupoBaHue. M300paskeHrne 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€ ocHoBaHMe, OokoBble pEOpa, BBICOTA, OOKOBas
MOBEPXHOCTh; TPEYroJibHas MUPaMU/a; TPABUIIbHAS TUPAMUIA

o Ceuenus Ky0a, NpU3Mbl, MUPAMUIBI

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

o [Mununap. OcHoBaHMe, BbICOTA, OOKOBasi MOBEPXHOCTh, OOpa3yromas,
pa3BepTka

o Konyc. OcHoBanue, BbICOTa, OOKOBasl MOBEPXHOCTh, OOpasyroIias,
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,
PaCCTOSIHUE MEXKAY MapalIeIbHBIMU 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 KoopnuHatel Ha MpsSMOM, AEKapTOBBI KOOPAMHATH Ha TUIOCKOCTH 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. PasznoxxkeHne nmo TpéM HEKOMIUIAHAPHBIM
BEKTOpam

o KooparHaTel BEKTOpa; CKAIAPHOE IPOU3BEICHUE BEKTOPOB; YIOJ

MCIKIAY BCKTOpaMHU

3. DJ1eMeHTbl KOMOMHATOPHKH, CTATUCTUKHU U TEOPUHU BePOSATHOCTEI
[ToouepenHblii 1 OTHOBPEMEHHBIN BBIOOD
@opMyJIbl UKCIIA COYETAHUN U IepecTaHOBOK. buaom HeroTona
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
Auire0pa 1 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 (PYHKIUNA TpU pEHICHUU
YpaBHEHUU

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

o N3o0pakeHne Ha KOOPAMHATHOM IUIOCKOCTHM MHOXECTBA PEIICHUI
YpaBHEHHU C IBYMS IEPEMEHHBIMHU 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 KOOPAMHATHON IUIOCKOCTH MHOXKECTBA PEIICHHUI
HEPABEHCTB C JBYMS MEPEMEHHBIMU U UX CUCTEM

o Jluneitnas pyukmus, e€ rpapuk
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o OyHKIWHS, OTHCHIBAIOMIAS 00paTHyO IPOMOPLUUOHATIEHYIO
3aBHCHUMOCTb, €€ TpaduK
KBanpatuunas QyHkius, e€ rpadux
CreneHHasi QyHKIHS ¢ HATypaJIbHBIM MOKa3aTeseM, e€ rpauk
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 YHCJE COIUATBHO-DKOHOMUYCCKHUX,
3aavax

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

I'eomerpus

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

o [lepneHAUKYIJISPHOCTh NPSIMOW U IUIOCKOCTH, NPU3HAKKA U CBOWCTBA,
NEPIEHANKYJIAP U HAKJIOHHAs; TEOpEMa O TPEX MEPIICHINKYIApax

o [lepneHAMKYIJISIPHOCTD TUIOCKOCTEN, IPU3HAKU U CBOWCTBA

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

o [1101maae NOBEpXHOCTH KOHYCA, HUIUHAPA, ChHEpI

o O0BéM Kyba, NPSIMOYrOJIBHOTO Mapaiielenunena, MNHUpaMuibl,
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
MPAKTUYECKOM JIESATEIbHOCTH U ITOBCEAHEBHOM XU3HW». [Ipn 3TOM mocnennue nse
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
TEOPUU U MPAKTUKE; IMIUPOTY U B TO K€ BPEMS OIPAaHUYCHHOCTb MPUMECHEHUS
MAaTEMATUYECKUX METOJOB K aHAIM3Y M HCCIECIOBAHUIO MPOLECCOB U SIBICHUU B
NPUPOJE U OOILIECTBE;

® 3HAYCHHE MPAKTUKU U BOMPOCOB, BOSHUKAIOIINX B CAMON MAaTEMAaTHUKE JJIs
dhopMUPOBaHUS U PA3BUTHI MaTEeMaTHUCCKOW HAyKH; HCTOPUIO PA3BUTHS TOHSATHUS
4yyclia, CO3JIaHUsS MAaT€MaTH4YEeCKOro aHajin3a, BO3HUKHOBEHUS W PA3BUTHSA
T€OMETPHH;

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

® BEPOSATHOCTHBIA XapaKTep Pa3JIMYHBIX MPOILIECCOB OKPYKAOIIETO 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 BBIYMCIHUTEIBHBIE YCTPONCTBA; IMOJIB30BATHCS
OLICHKOM Y MPUKHUJKOMN IIPU ITPAKTUYECKUX pacuerax;

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

® BBIYUCIIATH 3HAUCHUS YUCIOBBIX U OYKBEHHBIX BBIPAKCHHH, OCYIIECTBIISS
HE0OXO0MMbIE TTOJICTAHOBKHU U NIPEOOPA30BaAHUS;

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

® IIPaKTHUYECKUX pacyeToB Mo ¢hopmyliaM, BKItOYas (GopMyIibl, coaepKaIimue
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 Qopmyiie
MOBEJICHNE U CBOWCTBA (PYHKIIMIA, HAXOIUTH O TpaduKy PyHKINN HAUOOIBIINE U
HauMEHbIIINE 3HAYCHHUS;

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

HCIOJIb30BATH NMPHOOpeTeHHbIe 3HAHUS W YMEHUS] B NMPAKTHYECKOM
NeSITeIbHOCTH ¥ MOBCEHEBHOM KU3HH JI5:

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

HAYAJIA MATEMATHUYECKOI'O AHAJIN3A

ymemb

® BBIYUCIIATH MPOU3BOJHBIE M MEPBOOOPA3HBIE AIEMEHTAPHBIX (YHKIIHIA,
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 COIIMATIbHO-I)KOHOMUYECKUX Ha
HanOOJIBIITNE M HAMMEHBIITNE 3HAYCHHUS;

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 NMOBCEAHEBHOM KU3HHU [JISA:
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® 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 HpOCTefIHIHX ClIydasax BCPOATHOCTH CO6I>ITI/II7I 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
Jayarpamm, rpauKoB;

® JdHaJIn3a 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,

apryMEHTHUPOBATh CBOU CYXIACHHUS 00 TOM 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 CeUeHUs KyOa, TPU3MBbI, TUPAMU/IBI;

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

®  HCMONB30BaTh  MNPU  PEHICHHH  CTEPEOMETPUUYECKUX  3aziad
TJTAHUMETPHUIECKHE (GaKThl M1 METO/IBI;

® MPOBOAMTH JI0KA3ATEIbHBIC PACCYKICHUS B XOJIC PEIICHUS 3a/1a4;

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

® uccienoBaHUs (MOACTUPOBAHNS) HECIOKHBIX MPAKTUYECKUX CHUTYAIHid
Ha OCHOBE M3y4YEHHBIX (POPMYII U CBOUCTB (pUTyD;

® 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 Kk 3amaHusM 1-12 3anuchIBalOTCSI B KAPTY OTBETOB B BUJE IEJIOr0 YHMCIA WU
KOHEYHOU IeCATUHYHOM IPO0H.

[Ipu BemonHeHuu 3amanuii 13-19 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.

R
2. Ha KoopavHATHOW IUIOCKOCTH u300paeHbl BeKTOpel d W b. Haiimure ckanspHoe

> —
NIPOM3BEACHNE BEKTOPOB d U b.
Vi

/
>

X

3. B mepBoM LMIMHAPUYECKOM COCYZ€ YPOBEHBb >KUJKOCTU JOCTUraerT 16 cM. DTy KUAKOCTh
NEPEeNUIN BO BTOPOH IMIIMHAPHYECKUI COCYIl, TUaMETP OCHOBAHHS KOTOPOTO B 2 pa3a 0oJblie
JMaMeTpa OCHOBaHMs mepBoro. Ha kakoil BeicoTe OyneT HaXOOUThCS YPOBEHb JKUAKOCTH BO
BTOpOM cocyjie? OTBeT aiiTe B CAHTUMETpaXx.

4. B cObopauke 6uineToB 1o 6uonoruu Bcero 25 OuneroB. Toapko B ABYyX OmieTax BCTpedaeTcs
Bompoc o rpubax. Ha sx3aMeHe BBIMYCKHUKY JOCTAETCsl OJUH CIydyailHO BBIOpAHHBIN OWJET U3

sToro coopHuka. Haliure BeposITHOCTh TOTO, YTO B 3TOM OmiieTe OyeT BOIIPOC O rpudax.

5. CUMMETpHYHYIO UTPaIbHYIO0 KOCTh Opocuiu 3 pasa. 3BeCTHO, 4TO B CyMMe€ BbIIIAJIO 6 OUKOB.
KakoBa BepoSTHOCTb COOBITHS «XOTs ObI pa3 BhINAI0 3 ouKa»?

6. Haiinute kopens ypaBuenus: logg(5x + 47) = 3.

7. Haiinute sin2a , ecmu cosa = 0,6 unm < a < 2.
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8. Ha pucynke uzobpaxén rpaduk nuddepenmupyemoit pyrkmun y = f(x). Ha ocu abGeuuce
OTMEYEHBI JCBITh TOYEK: Xq,X,:**,Xq. HaluTe Bce OTMEYEHHBIE TOYKH, B KOTOPBIX
npousBoaHas GpyHkuuu f(x)oTpunarensHa. B oTBeTe yKaKUTE KOJTUYECTBO ITHX TOYCK.

Vi |
y=/()

| |
t i LAY
ENEEYAIEIN

\ 1 :
X1 X2 X3 Xy | O » X7|Xg Xo

N/

9. Jlokatop Oatmckada, pPaBHOMEPHO IOTPYKAIOMIETOCS BEPTUKATBLHO BHU3, HCITYCKACT
YIbTPa3BYKOBOM curHai vactotrod 749 MI'n. IlpuémHuK peructpupyeT 4acToTy CUTHaia,
OTpaXEHHOTO OT JHA okeana. CkopocTh morpyxeHus Oatuckada (B M/C) M YaCTOTHI CBSI3aHBI
COOTHOUIEHUEM

f—fo

f+fo

riae ¢ = 1500 mM/c — ckopocTh 3ByKa B BOJIE, f— YacToTa MciyckaeMoro curiaina (B8 MI'n), f —
yacToTta oTpakéHHoro curHana (B MI'm). Halimure wactory oTtpaxkénnoro curnana (B M),
ecnu O6atuckad Morpyxaercs co CKOpOCThIO 2 M/C.

.
)
7

o |

v=cC-"

10. CmemaB 45-npoueHTHBIN U 97-TPOLIEHTHBII pacTBOPHI KUCIOTHI U, 100aBUB 10 Kr 4nMCTOM
BOJIBI, MTOJTyYWJIN 62-TIPOIIEHTHBIN pacTBOp KuciaoThl. Ecim 661 BMecTo 10 KT Bozb! no6asmmu 10
K 50-IpOLIEHTHOTO pacTBOpa TOH K€ KUCIOTHL, TO MOMYyYWIH Obl 72-TIPOLEHTHBIA pPacTBOP
KUCIOThI. CKOJIBKO KHUJIOTPaMMOB4S5-TIPOLIEHTHOIO pacTBOpa HCIIOJIB30BANU JJIsl HOTYyYEHUS
cmecu?

11. Ha pucynke usobpaxen rpapuk ¢ynkuun f(x) = ax?+ bx + ¢, rae uucma a, b,
¢ —uenble. Haiiure 3nauenue f(—12).

Vi

J

/
/
/

12. Haiigute Touky Makcumyma Gynkuun y = (x + 8)% - e37%.
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Yactp 2

13. a) Pemure ypaBHEHHE
T
2sin (x + §) + cos2x = V3cosx + 1.

0) Haiiue Bce KOPHHU 3TOrO YpaBHEHUS, MPHHAIexkalue otpe3ky [—3m; —1,57].

14. Bce pebpa npaBuibHOM TpeyronbHoi npusMbl ABCA1B1Cy umerot amuny 6. Touku M u N —
cepenunbl pedep AA4A1 u A1C1 COOTBETCTBEHHO.

a) [lokaxxure, uro npsimeie BM u MN nepneH1uKymsipHsl.

0) Haiinure cunyc yria mexay miockoctsmu BMN u 4ABB;.

B oTBere ykaxkute cunyc yria Mmexay miockoctsmu BMN u 4BB;, yMHOXEHHBIN Ha V 24.

15. Pemute HepaBeHCTBO

X
log,1(8x* +7) — log;(x* + x + 1) = log4 (m + 7)'

16. 15 sHBaps ruIaHupyeTcs B3SATh KPEAUT B OaHKE Ha MIECTh MECALEB B pasmepe 1 MitH. pyOsei.
YcioBust €ro BO3BpaTa TaKOBBI:
— 1-ro 4ncna KaKI0ro MecsIa JOIT YBEIIMYUBACTCS Ha I MPOIICHTOB 10 CPABHEHUIO C KOHI[OM
NPEIbIAYIIEro Mecsla, rae I — IeJI0e YUCIIO;
— €0 2-10 110 14-€ 4nciio Kaxkaoro Mecsa He0OX0AUMO BBIIIATUTH YacTh JI0JITa;
— 15-ro ymcia Kaxmaoro Mecsia J0NT JIOJKEH COCTaBJIATh HEKOTOPYIHO CYMMY B COOTBETCTBHUH
CO CJICTYIONICH TaOJIHIICH.

Jara 15.01 15.02 | 15.03 | 15.04 | 15.05 | 15.06 | 15.07
Jlonr (B MutH. pyo0.) 1,0 0,6 0,4 0,3 0,2 0,1 0

Haiinute Hambosbiiee 3HAYeHWE I, MPU KOTOPOM OOIMIasi CyMMa BBIIIAT OYAET MCHBIIE
1,2 mH. pyOneil.

17. ]JIBe OKpyXHOCTH KacaroTcs BHeIIHUM oOpa3oM B Touke K. IIpsimas AB kacaercs mepsoit
OKpYXHOCTH B Touke A, a BTopoil — B Touke B. [Ipsimas BK nepecekaeT nepByro OKpyKHOCTb B
touke D, mpsmas AK nepecekaer BTOpyr0 OKpy)HOCTh B Touke C.

a) lokaxwure, uto npsmbie AD n BC mapaiensHbl.

6) Haitnute miomanp tpeyronsHuka AKB, ecian M3BECTHO, YTO paJuyChl OKPYKHOCTEH paBHbBI
4ul.

18. Haiijiute Bce MOMOXKHUTENBHBIE 3HAYEHUS [TApAMETPa d, TP KaXIOM M3 KOTOPBIX CHCTEMA
{(le -5+ -9*=9,
(x +2)% + y? = a?
MMeeT eJMHCTBEHHOE PEelICHHUE.

19. B mxonax Ne 1 u Ne 2 yyamuecs nucanu tecT. M3 kax10# MIKOJIBI TECT MUCAIH, 10 KpaiHeil
Mepe, 2 yJalmxcs, a CyMMapHoO TeCT nucaiu 9 ydammxcs. Kaxaplid ydamuiicsi, mucaBIIui TECT,
HaOpan HaTypajbHOE KOMUYecTBO OayuioB. OKa3zanoch, YTO B KaKJIOW LIKOJE CpelHUi Oaml 3a
TecT ObUI LenbIM yrciioM. [lociie 3Toro oAuH U3 ydaumxcs, MUCaBIINX TECT, MEePEIEN U3 MKOIbI
Ne 1 B mkosry Ne 2,a cpennue Gayuibl 3a TeCcT ObUTH MepecyuTaHnbl B 00eux mkojiax. M3BecTHo,
yto cpeaauit 6amt B mkone Ne 1 ymenwimwics Ha 10%, cpegnuit 6amn B mkone No 2 taxke
ymenbimmics Ha 10%. Halinure HauMmeHbllee 3HaYeHHE MEPBOHAYAIBHOIO CpeaHero Oaiia B
nikose Ne 2.
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