[loKyMeHT noanucaH NpocToi 31eKTPOHHOM NOANUCHIO
NHdopmaumsa o Bnagenbue:

OHO: MaKWHﬁ@]@EP@TBO CEJIb(

[lomxHocTb: PekTo
ai'lI)HOC roCy1apcCrt

[ata nognucanus: 18.01.2024 ?ﬁf
YHUKabHbIA NPOrpaMMHbIi knioff BALUCKHIH

"KOI'O XO34UCTBA POCCUICKOU ®EJEPAIININ

€HHOE OI0JDKETHOE 00pa30BaTeNbHOE YIPEKICHHUE BEICIIETO 00Pa30BaHNU

[OCYAAPCTBEHHBIN arpapHbIil YHHBEPCUTET»

4c46f2d9ddda3fafb9e57683d11e5a4257bbddfe (‘

DI'bOY BO YysBamckuii 'AY)

BHYTPEHHE

*PAE. Makyes
2024 rona

ITPOTPAMMA
'O BCTYIIUTEJBHOI'O UCITBITAHUSA
O OCHOBAM DJIEMEHTAPHOH MATEMATHUKH

Yebokcapwr 2024



COJIEP)KAHUE

IOACHUTEJIBHASM 3AIIMCKA ....ooiiiiiiiiiiiieeee e 3
HOPALOK ITPOBEAEHNA DK3AMEHA U KPUTEPUU OLEHKH ................. 3
ITPOTPAMMA KVYPCA ..ottt nneeseeeeees 5
TPEBOBAHUMA K YPOBHIO IIOAI'OTOBKU ABUTYPUEHTOB .................. 10
PEKOMEHIAYEMAS JIUTEPATYPA ..o 13

TTPUJTIOKEHUE ...ttt 14



HOACHUTEJIBHAA 3AIINCKA

Hacrosmas nporpamma cOCTaBlI€Ha B COOTBETCTBHH € 0Opa3oBaTENIbHOU
IPOrpaMMoON CpelHero NpoeCCUOHAIBHOIO 00pa3oBaHMs U NpEeAHA3HAYEHA IS
abutypuenTos, nocrynarmomux B ®I'bOY BO Yysamickuit 'AY no HanpaBieHU 10
noarotoBku 09.03.03 Ilpuknagnas nadopmaTuka.

[lenp BCTYNMTENBHOTO MCHBITaHUS NO mpeaMery «OCHOBBI AJIEMEHTapHOMN
MaTeMaTUKU»: OMNPEIEIUTh COOTBETCTBUE YPOBHS MOJITOTOBKM aOUTypHEHTa IO
MaTeMaTuKe TPeOOBAHUAM CTaHAapTa JAJIs JajdbHeIIero o0yuyeHus B By3e.

HOPAAOK INTPOBEAEHUSA DK3AMEHA U KPUTEPUU OLIEHKH

BerynuTtenbHOe MCHBITAHME PACCUYUTAHO Ha aAOUTYPUEHTOB, H3YYMBIIHMX
KypC OCHOB 3JIEMEHTapHONW MAaTeMAaTUKH, OTBEYAIOIINI 0043aTeIbBHOMY MUHUMYMY
COJIEPIKaHUS CPETHETO MPOPECCUOHATBHOIO 00pa30BaHMUs.

Ha BpimonHeHue »5k3aMeHAIIMOHHONW paboThl 1o mnpeamery «OCHOBBI
AJIIEeMEHTapHON MaTemMaTuku» Aaetcs 3 yaca (180 munyr).

[IpoBenenre BCTYNMUTENBHBIX MCIBITAHUM MOXET OCYIIECTBISATHCA C
UCIOJIb30BAaHUEM JIMCTAHIIMOHHBIX TEXHOJIOTHA.

st yqactusi B KOHKypce aOUTYpHEHT JOJKEH HaOpaTh Oal He MEHBIIUH,

yeM MUHAMAaJIbHBIA Oaiur EI'D mo maremaruke 2023 roma — 27 0awioB. Mtorosas
OIICHKa 3HaHWH abuTypueHTa ocymiectrisgeTcs mo 100-6amipHol mkane. IlepeBos
CyMMapHO HaOpaHHBIX TEpPBUYHBIX OamwioB B  100-0auibHYH0 MKy
OCYIICCTBIISICTCS TI0 Ta0NMIe TMepeBoja NEpBUYHBIX OamwioB B 100-0amibHYIO
KAy, YTBEPXKJIAaeMOW PEKTOPOM YHHBEpCHTETa. MaKCHMaJbHBIM CyMMapHBIH
nepBUYHBIN Oat paBeH 31.

Kaxxaplii BapuaHT 9K3aMEHAIIMOHHOTO TeCTa BKJIOUYaeT B ceOs 18 3amanmid.
DK3aMeHaIlMOHHAsT padoTa COCTOMT W3 JIBYX YacTel, KOTOpHBIE Pa3TUYAOTCS IO
COAEPKaHUIO, CJI0KHOCTH U KOJIMYECTBY 3a/IaHUM:

—vacth 1 conepxut 11 3apanuii (3aganus 1-11) ¢ kpaTKuM OTBETOM B BHU/IE
IIEJIOTO YMCJIa WIIH KOHESYHOM JTECATUIHON ApOoOH;

— 9acTh 2 conepxkuT 7 3amanuii (3amanusi 12—18) ¢ pa3BepHYTHIM OTBETOM
(ToJTHas 3aMKCh pelIeHus] ¢ 000CHOBAHKMEM BBITIOJIHEHHBIX JICHCTBHIA).

OTBeThl HaA 3aJlaHMs C TEPBOTO IO OJMHHAILATBHIM 3aHOCSATCS B KapTy
oTBeTOB. OTBETHI HA 3aJaHUSI C IBEHALIATOTO 110 BOCEMHA/IIATOE MPEICTABISIOTCSA
B BHJIC Pa3BEPHYTOTO OTBETA HA JIONOJHUTEIHHBINA OJIaHK.

OK3aMEHaIlMOHHbIE 3aJjaHus 1o mnpeamery «OCHOBBI 3JIEMEHTAapHOM
MaTeMaTUKW» HE BBIXOJAT 32 paMKH JaHHOUW MPOrpamMMbl, HO TPeOYIOT IIyOOKOM
MPOpPabOTKH BCEX €€ PJICMEHTOB.

3amanus 9acTh | HampaBJICHBI HA MPOBEPKY OCBOCHMS 0a30BBIX YMCHUH M
MPAKTUUYECKUX HABBIKOB MPHUMEHEHHS MaTEeMaTHYECKUX 3HAHUM B MOBCEIHEBHBIX
CUTYaIHUsX.

[TocpencTBoM 3amaHuii 4acTH 2 OCYHIECTBIISIETCA IPOBEPKA OCBOCHUSA
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MaTeMaTUKH Ha TOpOQUIBHOM YpOBHE, HEOOXOOUMOM JUIsl IPUMEHEHHS
MaTeMaTUKH B MPOPECCUOHATBHON IEATETbHOCTH U Ha TBOPUECKOM YPOBHE.
ITo ypoBHIO CI0XKHOCTHU 3aJaHUs PACIPEIEIAIOTCS CIEAYIOUIMM 00pa3oM:
3ananus 1-3 u 5-7 umerot 6a30BbIi YPOBEHB;
3ananus 4 u 8—16 — NOBBILIEHHBIN YPOBEHB;
3ananus 17 u 18 oTHOCATCS K BBICOKOMY YPOBHIO CIOKHOCTH.



ITPOI'PAMMA KYPCA

HepequL JIEMECHTOB COAECPKaHU, IPOBEPSACMBIX HA BCTYIIUTECJIBbHOM
HCIIBITAHUM IO IPEAMETY «OCHOBBI 3JIeMeHTapHOﬁ MaTEeMaTHKN»

1. Apudmernka, anredpa u HayaJIa 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
Panuannas mepa yria

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

OCHOBHBIE TPUTOHOMETPUUECKHUE TOXKIECTBA

DopMyIibl IPUBEICHUS

CunHycC, KOCUHYC ¥ TAHT'€HC CYMMBbI U Pa3HOCTH JIBYX YIJIOB
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 BBIPAXKECHUH, BKJTFOYAIOIHAX oneparuo

nJorapuMupoBaHUS

Moayns (a0conroTHas BEJIMYMHA) YUCIIa
KBanparnsie ypaBHeHUs

PanmonanbHbie ypaBHEHUS

HppauronanpHble ypaBHEHUS
TpuroHomeTpruueckue ypaBHEHUS
[Toka3zaTenpHbIC YpaBHEHHS

Jlorapudmudeckne ypaBHEHUS

PaBHOCHIIBHOCTH YpaBHEHHU, CUCTEM YPABHEHUN
[Ipocreiimme cucTEMBI YpaBHEHUN C IBYMSI HEU3BECTHBIMU
KBanparnusie HEpaBeHCTBa

PanmonanbHbie HEpaBEeHCTBA

[Toka3zaTenbHbIE 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 dynkuun. Ilpumepsl (YHKIMOHAIBHBIX 3aBUCUMOCTEH B
peanbHbIX MPOLECCaX U ABICHUIX
o Oo6parnas @yukuus. ['paduk odparHoit GyHKUIKUU

o [IpeoGpa3oBanus rpauKoB: MapayiedbHbI MEPEHOC, CUMMETpPHUS
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 u HaumeHsblee 3Ha4eHUs: GyHKIUN

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 KacaTeabHOM K rpaduky QyHKIUU

° [Tpou3BoIHBIE OCHOBHBIX 3JIEMEHTAPHBIX (DYHKITUN

° Bropas npousBoaHas u €€ Gu3nIeCKuil CMBICI

° [IpumMeHeHHne TPOM3BOJHOW K  MCCICAOBaHUIO  (QYHKIOHH U
MOCTPOSHHUIO TPaPUKOB

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

o [lepBoOOpa3HbIe 3IeMEHTAPHBIX (YHKIIHIMA

o [Tpumepsl mpuMeHeHUsT UHTETPpaIa B GU3UKE U TEOMETPUHU

2. T'eomeTpust

o TpeyronbHuK

o [Tapannenorpamm, IpsIMOYTOJIBHUK, pOMO, KBaapatT

° 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 BrniucanHass OKpYXHOCTb M OIMCaHHAas OKPYKHOCTb IIPaBWIBHOI'O
MHOT'OYTOJIbHUKA

o ITepecekarommuecs, napajuiebHbIE U CKPEILIUBAIOIIUECS IIPSAMBIC
[TeprieHAUKYISIPHOCTD NMPAMBIX
[TapannenbHOCTh NPSIMOU U IUIOCKOCTH, IPU3HAKU U CBOMCTBA
[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; TPEYTOJIbHAS MUPAMU/IA; TIPABUIbHAS TUPAMU]IA

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, OOKOBasg MOBEPXHOCTh, 0Opa3zyrolas,
pa3BepTKa

o [Tap u cepa, ux ceueHus

o Benmnuunna yrna, rpagycHas Mepa yria, COOTBETCTBHE MEXKIY
BEJIMYMHOM yTIJIa ¥ JUIMHOM YT OKPY>KHOCTH

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

o JInuHa oTpeska, JIOMaHOH, OKPYKHOCTH, IEPUMETP MHOTOYTIOJIbHUKA

° 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, IWIHHIPA, CHEphI

o O0bem kyba, MPSAMOYTOJBHOTO TMapajuiefienuneaa, THPaMUIb,
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 Konnuneapueie  BekTopbl.  Pa3noxenue  BekTopa 1O  ABYM
HEKOJUIMHEAPHBIM BEKTOpam

. KomMmnanapusie BekTOpbl. Pasnokenue mo TpEM HEKOMIUIAHAPHBIM
BEKTOpam

o Koopaunatel BeKTOpa; CKaJspHOE IPOU3BEACHHE BEKTOPOB; YIOJ

ME¥XK]ly BEKTOPaMHU

3. DJ1eMeHThl KOMOMHATOPUKH, CTATUCTUKYU U TEOPUHN BEePOSITHOCTEH

° [ToouepenHblit U OTHOBPEMEHHBIN BHIOOD

° DopMyJIbl UHCIIA COYETAHUU U NTEPECTAaHOBOK. buHoMm HeroTOoHA

° TabnuuHoe u rpaduyeckoe npecTaBlIeHUe JaHHbBIX

° HuciioBble XapaKTEpUCTUKU PSAIOB JAHHBIX

° BepositHoCcTH cOOBITHI

° [Iprmepsl MCOIB30BaHUS BEPOSITHOCTEW M CTATUCTUKYU MIPU PEIICHUU

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 ¢ palliOHAIBHBIM TTOKa3aTeJIeM U €€ CBOMCTBA

° CBoliCcTBa CTENEHH C AJEHUCTBUTEIBLHBIM MOKa3aTEIEM

o Hcnons3oBanne cBOHCTB W rpadukoB (YHKIUN TpU  PEIICHUH
ypaBHECHUH

o OcHOBHBIE TIpUEMBI PEIICHUS CHUCTEM YpaBHEHUMN: MOJICTaHOBKA,
anredpanueckoe CI0KEeHNE, BBEJIEHNE HOBBIX IEPEMEHHBIX

. N3o0paxeHne Ha KOOPAMHATHON IUIOCKOCTH MHOXKECTBA PEIICHHUI
YpPaBHECHUU C ABYMS MEPEMEHHBIMU U UX CUCTEM

° [Ipumenenune MaTEMaTUYECKUX METOJIOB TS pelieHus

ColepKaTeNbHBIX 3a7a4 W3 Pa3IUYHBIX oO0JacTel HAyKM W  TPaKTUKH.
HNHTepnperanns pe3yapraTta, y4€T peaibHbIX OTPaHUYEHUN

. Hcnonp3oBanue CBOWCTB W TpadukoB GYHKIUNA TP PEHICHUU
HEPABEHCTB

. MeTton UHTEPBAJIOB

. N300pakeHne Ha KOOPAMHATHOW TUIOCKOCTH MHOXKECTBA pEIICHUIN
HEPABEHCTB C JIByMsI IEPEMEHHBIMH 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
[loka3zarenbHas pyHKIus, €€ rpaduk
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: uHTerpaia B GU3NKE U TEOMETPUU

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 [lepneHAUKYISAPHOCTD INIOCKOCTEM, MPU3HAKU U CBOMCTBA

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

o [Tnomane NOBEpXHOCTH KOHYCA, UINHAPA, Chepbl

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
npeamery «OCHOBBI 3JICMEHTAPHOH MATEMATHKHY.

Pesynpratel  oOyueHus mpencTaBieHbl B TpeOoBaHUSX K  YPOBHIO
MOJTOTOBKU. OTH TpeOOBaHHMS CTPYKTYPHPOBAHBI MO TPEM KOMIIOHEHTAM:
«BHATH/TIOHUMATBY, KYMETbY», «HUCIIOJIb30BaTh MPUOOPETCHHBIC 3HAHUS U YMEHUS B
NPaKTUYECKON JEITeTbHOCTH U MOBCEAHEBHOW Xu3HMY. [Ipu 3TOM mocnennue ase
KOMIIOHEHTHI TTPEJICTABICHBI OTACIBHO M0 KaXI0My U3 pa3JieloB, COIePKaHusI.

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 HCCJICIOBAHUIO MPOIIECCOB W SBICHHUHA B
PUPOJIE U OOIIECTBE;

® 3HAYCHHUE MPAKTHKHU M BOMPOCOB, BOSHUKAIOIINX B CAMOW MaTeMaTUKE JJIs
(GopMUpPOBaHUS W PA3BUTUS MATEMaTUYECKOW HAYKH; UCTOPHUIO PA3BUTHS MOHITHS
YHCia, CO3JaHUS MaTeMaTU4eCKOrO aHajn3a, BO3HHUKHOBEHUS U  Pa3BUTHS
r€OMETPHH;

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

® BEpOSTHOCTHBIN XapaKTep Pa3InIHBIX MPOIECCOB OKPYIKAIOIIETO MUPA;

AJITEBPA

ymemp

® BBINOJHATH apUPMETHUECKUE JACHCTBUS, COUETasi YCTHBIE U MTUChbMEHHBIE
IPUEMBI, IPUMEHEHUE BBIYUCIUTEIBHBIX YCTPOWCTB; HaXOAUTh 3HAYEHUS KOPHS
HATypaJbHOW CTENEeHHW, CTENEHW C palMOHAJbHBIM IOKa3zareneM, Jiorapudma,
UCIIONb3Yysd TPU HEOOXOIMMOCTH BBIYUCIUTEIbHBIE YCTPOMCTBA; MOJIb30BATHCS
OLICHKOM M MPUKUJKOUN IIPU NMTPAKTUYECKUX pacUueTax;

® [POBOJUTH MO HM3BECTHBHIM (GOpMyJIaM M MpaBUiaM MpeoOpa3oBaHUs
OYKBEHHBIX BBIPOKECHHN, BKIIOYAIONINX CTENEHHU, paTUKalbl, JOTapupMbl |
TPUTOHOMETpUYEeCKUEe (PyHKIIHH;

® BBLIUKCIIATH 3HAUCHUS] YUCIIOBBIX U OYKBEHHBIX BBIPAXKEHUH, OCYILIECTBIISASA
HE0OXOIUMBIE TIOJICTAHOBKH M MPE0Opa30BaHUS;

HCII0Jb30BaTh NMPUOOpPETEHHbIC 3HAHUA M YMEHHUSI B NPAKTHYECCKOH
AeSITeJIbHOCTH U NOBCEIHEBHOM KU3HU JIA:

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

ymemp

® OnpenenaTh 3HauyeHUue (PYHKLUUH 10 3HAYCHUIO apTyMEHTa MPU pa3IndHbIX
cnocobax 3a1aHusi PyHKIUY;

® CTPOUTH rpadMKi U3yUYEHHBIX (PYHKIIUH;

e OmMCHIBaTh MO TpaduKy M B MNpOCTEHIIUX clydasx Mo ¢dopmyse
MOBEJCHUE U CBOMCTBA (DYHKLMM, HAXOAUTH MO rpaduKy (PyHKIIMU HauOOJIbIINE U
HAaMMEHbLIUE 3HAYCHUS;

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 (YHKIMH pPAa3IMYHBIX 3aBUCHMOCTEH,
npe/ICTaBIeHusl X rpaduyecKu, MHTEPIPETALUN IPAPUKOB;

HAYAJIA MATEMATHYECKOI'O AHAJIN3A

ymems

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

® ucclenoBaTh B MPOCTEHIIMX CiIydasX (QYHKIHMH HAa MOHOTOHHOCTD,
HaXOJIWTh HAWMOONBIINE W HAWMEHBIINE 3HAYCHUs (YHKIUH, CTPOUTH TpaduKH
MHOTOWICHOB W TIPOCTEHININX pAlMOHAIBHBIX (QYHKIUH C HCIOJIB30BAaHUEM
amrmapaTa MaTeMaTHYeCKOT0 aHaAJIH3a,;

® BBHUMCIATh B MPOCTEHININX CIIy4asX IUIOMAJAH C WCIOJIb30BAaHHEM
epBOOOpa3HOM;

HCMOJIb30BATh MPHOOPETEeHHbIe 3HAHUSI M YMEHHSI B NPAKTHYECKOI
AeATeJILHOCTH H MOBCETHEBHOM KU3HU JJIS:

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

YPABHEHUA N HEPABEHCTBA

ymembp

e pelaTh pauMOHAIIbHBIE, IPOCTENUIINE UPPALIMOHATIBHBIC, [TOKA3aTEIIbHbIC,
norapudMUYecKue, TPUTOHOMETPHUUECKUE YpaBHEHUS M HEPABEHCTBa, WX
CUCTEMBI;

® COCTaBJISITh YPABHEHHUSI U HEPABEHCTBA 10 YCIOBHIO 334U,

® UCIOJb30BATH JJIsl NPUOJMKEHHOTO PEIICHUs YPaBHEHUN M HEPaBEHCTB
rpadudeckuii MeTo;

e m3o0paxaTh Ha KOOPJAWHATHOW TUIOCKOCTH MHOXECTBAa pEUICHUN
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 MAaTEMAaTHYCCKUX MOI[GJ'IeI\/'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
IIoAcCYeTa 4ncijia HCX0J0B,

HCIIOJbB30BaTh npnoﬁpeTeHHme JHAHUA U yMeHI/Iﬂ B npaKanecxoﬁ
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 YEPTE)KAaX M MOJICIAX IMPOCTPAHCTBEHHBIC (OPMEI;
COOTHOCHTh TPEXMEPHBIE 00BEKTHI C UX ONMUCAHUSIMH, H300PaKCHHUSIMU;

®  OIKCHIBATh B3aWMHOE pACIOJIOXKECHHE TMPSIMBIX U IDIOCKOCTEH B
IPOCTPAHCTRBE,

apryMEHTHPOBATh CBOM CY)KIIEHHUSI 00 3TOM PACIIOJIOKECHHUU;

®  aHAMM3UPOBATh B MPOCTEUIIMX CIydasX B3aMMHOE PACIIOIOKCHHE
O0BEKTOB B MPOCTPAHCTBE;

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

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

e pemarh MIAHUMETPUICCKUE W MPOCTEHIINE CTEPEOMETPUICCKIE 3aaun
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;

UCNOJIb30BAaTh NMPUOOPETEHHbIe 3HAHMS W YMEHHS B NPAKTH4YeCKOii
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 TpPH PEIICHWH TPAKTHYECKUX 3a/]ad, WCIOIb3ys TpU HEOOXOJUMOCTH
CIIPABOYHUKH M BBIYUCITUTEIBHBIE YCTPOMCTBRA.
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HPUJIO’KEHUE

Oo0pa3sen 3K3aMeHALMOHHOT0 O1JIeTa
I IPOBCACHH A BCTYIIUTCIIbHOT'O UCIIBITAHUSA
no npeaMetry «OCHOBBI 3J1eMEHTAPHO MAaTEeMATUKI»

Bapuant Ne 1

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

[Ipu BemonHenunn 3amanuii 12—-18 TpeOyercst 3amucaTh MOJTHOE pelieHHe W OTBETHA
JIMCTe-BKJIajIbIIIe.

Yacts 1

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

2. B mepBoM IWJIMHIPUYECKOM COCY/IE YPOBEHB JKHIKOCTH JOCTUTAaeT 16 cM. DTy KUAKOCTh
MepeNuIv BO BTOPOU IMJIMHIPUYECKUIN COCY[, TMaMeTp OCHOBAaHUS KOTOPOro B 2 pasa OoJblle
IraMeTpa OCHOBaHMs mepBoro. Ha kakoil BbicoTe OyaeT HaXxOOUTHCS YPOBEHb JKHJIKOCTH BO
BTOpOM cocyne? OTBET 1aliTe B CAHTUMETPAX.

3. B cbopuuke 6mineToB mo 6uosorun Bcero 25 OunetoB. Tonpko B ABYX OMIIeTax BCTpEUaCTCS
Bormpoc 0 rpubax. Ha sk3aMeHe BBITYCKHUKY MOCTAETCs OJWH CIy9ailHO BHIOpAHHBIN OWieT 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 BeposTHOCTH COOBITHS «XOTS OBl pa3 BhITIATO 3 OUKa»?

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

7. Ha pucynke uzobpakén rpadpuk auddepenuupyemoin pyukuu y = f(x). Ha ocu abermce
OTMEYEHBI JCBITh TOYEK: Xq,X,**,Xq. HaliiuTe BCE OTMEUEHHBICE TOYKH, B KOTOPBIX
npousBoaHas Gpyukimu f (x)oTpunarenbHa. B oTBeTe yKaKMTE KOJIMYECTBO 3TUX TOYEK.
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\ y=F(x)
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8. Jloxatop Oarmckada, pPaBHOMEPHO TOTPYKAIOMIETOCS BEPTUKATBLHO BHU3, HCIYCKaeT
yIAbTpa3BYKOBOM curHan yactroto 749 MI'n. IlpuéMHUK perucTpupyer 4acToTy CHUTrHajla,
OTpaxEHHOTO OT JHA okeaHa. CKOpOCTh MOrpykeHus Oatuckada (B M/C) UM 4aCTOTHI CBSI3aHbBI
COOTHOILIEHUEM

f—=fo

f+f

rjae ¢ = 1500 mM/c — ckopocCTh 3ByKa B BOJIE, fy— YacToTa Mcmyckaemoro curtaia (B MI'm), f —
yacToTa oTpak€HHOro curHaia (B8 MI'm). Haligure uyactory orpak€HHoro curnana (B M),
ecim Oatuckad Mmorpykaercsi CoO CKOPOCThIO 2 M/C.

v=¢C

9. CmemaB 45-polIeHTHBIA W 97-TIPOLIEHTHBIN PAaCTBOPBI KUCIOTHI U, 100aBuB 10 Kr 4ucToit
BO/IbI, MOJIYUMJIM 62-TIPOLIEHTHBIN pacTBOp KUcaoThl. Eciu 661 BMecTo 10 kr Boabl 1o6aBunu 10
Kr 50-IpOIIEHTHOTO pacTBOpa TOM K€ KHUCIOTHI, TO HOJYy4YHJIM Obl 72-TPOLIEHTHBIA PAaCTBOP
KUCIOThl. CKOJIBKO KHJIOTPaMMOB45-IIPOLIEHTHOTO PAacTBOpPa HCHOJIB30BAIN Ui IMOJIyYEHUS
cmecn?

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

|

/
/
/

T
o
—

ny

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

Yacrp 2

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

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

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

a) [lokaxwure, uto npsameie BM 1 MN neprneHauKyispHbl.

6) Haiinute cunyc yria mexnay mockoctsmu BMN u 4BB:.

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

14. Pemnte HEpaBeHCTBO
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X
log,1(8x* +7) — logy; (x* + x + 1) = logy, (m + 7)'

15. 15 suBaps muanupyercs B3sATh KPEIUT B OaHKE HA IIECTh MECSIEB B pazmepe | MiH. pyOIeii.
YcnoBus ero BO3Bpara TaKOBBI:

— 1-Tr0 yKcna Kaxa0ro MecsIa J0JT YBEITHUUBACTCA Ha I IPOIICHTOB 10 CPABHEHUIO C KOHIIOM
MPEIBIAYIIEro MecsIa, T1e I — LeIoe YUCIo;

— ¢0 2-10 110 14-€ 4nciio Kaxka0ro MecsAIa He00OX0AUMO BBIIJIATUTh YaCTh JI0JITa;

— 15-ro yncna Kaxaoro Mecsa JOAT JTO0JDKEH COCTaBIATh HEKOTOPYIO CYMMY B COOTBETCTBUH
CO CIIEYIONICH TaOJIUIICH.

Jlata 15.01 | 15.02 | 15.03 | 15.04 | 15.05 | 15.06 | 15.07
Jlonr R ]
(B MmH py0Oiei) il 0.6 0.4 0.3 0,2 0.1 0

Haiiqure nanOosbliee 3HayeHWe I, Mpu KOTOpoM oOmIas cyMMa BBIIIAT OyAE€T MEHbIle
1,2 mutH. pyOnei.

16. JIBe OKpYXKHOCTH KacaroTcsi BHemIHUM oOpa3om B Touke K. IIpsimast 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 nmpsmbie AD n BC napamiensHbl.

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

17. Haiioure Bce MONOXKUTENbHBIE 3HAYECHHUS TAPAMETPA d, TIPU KAKJIOM U3 KOTOPBIX CHCTEMA
{(le -52+ @ -4)?*=9,
(x+2)2+y2=a?
YMeeT eIMHCTBEHHOE PellcHHUE.

18. B mkousrax Ne 1 u Ne 2 yuamuecst nucanu tect. M3 KaKI0# MIKOJIBI TECT MUCAIH, TI0 KpalHen
Mepe, 2 yJaluxcs, a CcyMMapHo TecT nucainu 9 ydamnuxcs. Kaxaplii yqamuiics, nucaBIIni TECT,
HaOpan HaTtypajgbHOE KoJinyecTBO OaiioB. OKa3ajaoch, UTO B KaXJOW IIKOJIE CpelHU Oai 3a
TecT ObuI LeabIM yucsioM. [locie 3Toro oAMH U3 yJamuxcs, MUCaBUINX TECT, MEePEIIEN U3 IIKOJIbI
No 1 B mkomy Ne 2,a cpennue 6ayibl 3a TeCT ObUIM IIEpEeCUrMTaHbl B 00enx Ikoiax. M3BecTHo,
yto cpeauuil 6amn B mkose Ne 1 ymensumwica Ha 10%, cpennuit 6amn B mkosne Ne 2 Takoke
ymenbiuiicss Ha 10%. Haiinure HanMeHblllee 3HAYEHHE MEPBOHAUYAIBHOTO CpefHero Oanna B
mkose Ne 2.
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