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MOSCHUTEJIBHASA 3AIIMCKA

Pabouas nporpamma yueGHOTO Kypca «Anredpa u Havajga MaTeMaTHYECKOTO
aHanm3ay» 0a3oBoro ypoBHs s oOyuaronmxcsi 10 —11 kiaccoB paspaboTtana Ha
ocHoBe PDeiepalibHOrO roCy1apCTBEHHOIO 00pa30BaTENbHOIO CTaHAAPTA CPETHETO
obmero oOpa3oBaHMs, C Y4YETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
NpPEIbIBIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPAAUIUI POCCHUICKOTO
oOpaszoBanus. Peanmuszanus mporpamMmbl oOecriedMBaeT OBJAJCHUE KIIIOUEBBIMU
KOMITCTEHIIMSIMHA, COCTABJISTFOIIUMHI OCHOBY JIJISI CAMOPA3BUTHS U HETPEPHIBHOTO
00pa3oBaHMsl, LEIOCTHOCTh OOLIEKYJIbTYPHOIO, JIMYHOCTHOTO U MO3HABATEIbHOI'O
Pa3BUTHS JINYHOCTH O0YYaOIIHUXCS.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

Kypc «AnreOpa u Hayajga MareMaTHYE€CKOTO aHaln3a» SIBJSIETCS OJHUM W3
HamOoJiee 3HAYMMBIX B MPOTPAMME CTapuIed MIKOJIbI, MOCKOJIbKY, C OJIHOM
CTOPOHBI, OH OOECMeYMBACT HWHCTPYMECHTAIBbHYIO 0a3y I HW3Y4YCHHS BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JAPYrOHd CTOPOHBI, (POPMHUPYET JTOTHIECKOE H
abCTpaKTHOE MBIIUICHHUE YyYalluXcsl Ha YpOBHE, HEOOXOAMMOM JIJIi OCBOCHHS
KypcoB UWH(GOpPMATHKH, OOIECTBO3HAHUS, WCTOPUU, CIOBECHOCTH. B pamkax
JAHHOTO Kypca ydYalluecs OBJIAJCBAIOT YHHBEPCAIBHBIM SI3BIKOM COBPEMEHHOU
HayKH, KOTopas (popMyIupyeT CBOU JOCTIKCHHUS B MAaTEMaTHIECKOUN opme.

Kypc anrebpsl 1 Hagasm MaTeMaTHYeCKOTO aHAIM3a 3aKJIabIBACT OCHOBY AJIS
YCHEIIHOTO OBJAQJCHUS 3aKOHAMU (PU3WKH, XUMUHU, OHOJIOTHH, TOHUMaHUS
OCHOBHBIX TEHJICHIIUA OSKOHOMUKM U OOIIECTBEHHOW IKU3HU, TIO3BOJISIET
OPHUEHTHUPOBATHCS B COBPEMEHHBIX IU(POBBIX W KOMITBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCIIOh30BaTh WX B TMOBCEIHEBHOW XM3HH. B TOXe BpeMs OBIIaeHUE
aOCTpaKTHBIMU U JIOTHYECKH CTPOTMMH MATEMAaTHUYECKUMHU KOHCTPYKIHSIMU
pa3BUBaeT YMEHHE HAaXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHUHHOCTH
YTBEPKJICHUSI, UCTIOJb30BaTh 0000IIEHNE U KOHKPETH3aIMI0, a0CTparupoBaHue u
aHaAJIOTHI0, POPMHUPYET KPEaTUBHOE U KPUTHYECKOE MBIIIIeHHE. B X0/me n3ydeHus
anreOppl W HadaJdl MaTeMaTHYeCKOTo aHaiW3a B CTaplield IIKOJe YydJamluecs
MOJIYYalOT HOBBIM OIBIT pEIIEHUs TMPUKIAIHBIX 3aJlady, CaMOCTOSATEIHLHOTO
MOCTPOCHUSI MAaTEMaTUYECKUX MOJIeTIeH peabHbIX CUTYyalluii M HHTEPIpETaIluu
MOJIYYCHHBIX  PEIICHUH, 3HAKOMATCA C  TIpUMEpaMH  MaTEeMaTHYECKHX
3aKOHOMEpPHOCTEH B TMpHUpOJaE, HAyKe M B MCKYCCTBE, C BBLIAIONTUMUCS
MaTEeMaTHYECKUMH OTKPHITUSMHU U UX aBTOpPaMH.

Kypc obnagaer 3HAYMTEIHHBIM BOCHUTATEIBHBIM IOTEHIIMAJIOM, KOTOPBIMA
peanu3yeTcs Kak 4yepe3 y4eOHbI marepuaj, CIoCOOCTBYIOUUN (OPMUPOBAHUIO
HAyYHOTO MHPOBO33PCHHS, TaK M 4Yepe3 CHenuduKy ydeOHOW MesITCIIbHOCTH,



TpeOyroien CaMOCTOSITEIIbHOCTH, aKKypaTHOCTH, MPOJOJIKUTEIBHON
KOHIIEHTPAI[MM BHUMAaHUS U OTBETCTBEHHOCTH 32 MOJYYEHHBIN PE3YIIbTAT.

B ocHoBe MeTomuku oOOydeHHs] anredpe W HavajlaM MaTeMaTH4eCKOro
aHaJIK3a JIEKUT JAeATEIbHOCTHBIN NPUHIIUI 00yYEHUS.

CtpykTypa Kypca «Anredpa v Hayaia MaTeMaTHYECKOTO aHaJIM3a» BKIIOYAET
CIEAYIOIINE COAEPIKATEIBHO-METOIUYECKUE JUHUU: «YUuciaa M BBIYUCICHUSD,
«Dynkuuu  u - rpadukuy, «YpaBHEeHUsT W HepaBeHCTBa», «Hauana
MaTeMaTH4YeCKoro aHamusa», «MHoxkecTBa U JIOTMKa». Bce o0oCHOBHbIE
COJIEPKATEIIbHO-METOIMYECKUE JIMHUMA HW3Y4aloTCd Ha MPOTSHKEHHHM JBYX JIET
oOyueHusl B CTapiIeil IIKoJie, €CTECTBEHHO JOMOJHSS IpYT ApPyra M MOCTENEHHO
HAChIAsiCh HOBBIMM TE€MaMW W pa3faenaMu. JlaHHBIA Kypc  SIBJISIETCS
UHTETPaTUBHBIM, IIOCKOJIBKY OOBEIUHSET B ce0e coiepaHhUe HECKOJbKUX
MaTEMaTUYECKUX JUCIUIUIMH: anredpa, TPUrOHOMETPHSI, MAaTEMAaTUUECKUIN aHaAIU3,
Teopusit MHOKecTB U Jp. [lo mMepe Toro kak ydvamiuecs OBJIaAeBalOT BCE Ooliee
HMIMPOKUM MATEMAaTUYECKUM aIllapaToM, y HUX IOCIEI0BaTeNIbHO (popMupyeTcsa U
COBEPILIECHCTBYETCS YMEHHME CTPOUTh MAaTEMaTHYECKYH0 MOJEIb PEaJbHOU
CUTyallud, NpPHUMEHATHb 3HAHUS, IOJIyYEHHbIE B Kypce «Anredpa M Hayana
MaTEMaTUYECKOr0 aHaJIU3a», JIsl PEHIEHUsI CAaMOCTOSTENBHO CHOPMYITHUPOBAHHON
MaTeMaTHYECKOU 3a7a4M, a 3aT€M HHTEPIIPETUPOBATH NOJYUYEHHBIN PE3YNbTAT.

ConeprxarenpHo-MeTOaMYECKasl JIMHAS «HUucna M BBIYMCIICHMS» 3aBEPIIACT
(bopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HAyaTO B OCHOBHOH IKoJie. B crapield mkose oco0oe BHUMAHHUE YACISIETCS
(OpMHPOBAaHUIO TPOYHBIX BBIYMCIHUTENbHBIX HABBIKOB, BKIIIOYAIOMIMX B CeOs
UCIIOJIb30BAHUE PA3IMYHBIX (QOpPM 3aMUCH JIEUCTBUTENILHOTO YHCIA, YMEHHUE
pPaMOHAIBHO BBINOJHATh JCHCTBHS C HUMH, JeNaTb NPHUKUIKY, OLICHUBATh
pe3ynpTaT. OOydarommecss MOIY4YalOT HABBIKM NPUOIMKEHHBIX BBIUMCICHUH,
BBITIOJTHEHUS JIEUCTBUI C YKCJIaMH, 3alUCaHHBIMU B CTaHIapTHOU (dopme,
UCITIOJIb30BAaHUSI MATEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YUCIOBBIX BbIPAKEHUH.

JIuaus «YpaBHEHUS M HEPABEHCTBA» PEATU3YETCS Ha NPOTSIKEHWH BCETO
oOyueHusi B cCTaplield IIKOJie, IMOCKOJIbKY B KaXJOM pasjliele MpOorpaMMbl
IPEeIyCMOTPEHO pEIICHHE COOTBETCTBYIOLIMX 3a1ad. OOydaromuecs OBIJIAJEBAIOT
pa3NUYHBIMM METOJAaMU pEUIeHUS] UEJbIX, PalMOHAJBHBIX, HPPAlMOHAIIBHBIX,
MOKAa3aTeNIbHbIX, JIOTApU(PMHUUECKUX UM  TPUTOHOMETPUYECKUX  YpaBHEHUH,
HEPaBEHCTB U WX cucTeM. [loydyeHHbIE YMEHHS UCIIOJIB3YIOTCS IIPU HUCCIIEOBAaHUU
(GYHKIMI C TOMOIIbIO MPOU3BOJHON, PEIICHUH MPHUKIAAHBIX 3a/Jad W 3a1ad Ha
HAaxXOXXJE€HUE HauOONBIIMX W HAUMEHbIIUX 3HaueHUW QyHkuuu. [lanHas
collepKaTelibHasi JIMHUS BKJIIOYaeT B ce0d Takxke (OpMUpOBaHHE YMEHHI
BBINIOJIHATh Pacy€Thl Mo ¢GopmyrnaMm, MNpeoOpa3oBaHUsl UENbIX, PalUOHAIbHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKECHHI, a TaKXKe BBIPAXKEHUH,



coJlepKallluX CTerneHu W Jorapudmbel. brarogaps u3ydeHuio anredpandeckoro
Marepuajia MPOUCXOJWUT  JaJbHEWIEE  Pa3BUTHUE  AJNTOPUTMHYECKOTO U
a0CTpaKTHOrO MBIIIICHUST Yy4aluxcs, (GOPMHUPYIOTCS HaBbIKA JIE€TyKTUBHBIX
paccyxaeHudd, paboTel ¢  CHUMBOJBHBIMU  (QopMamu,  MPECTaBICHUS
3aKOHOMEPHOCTEH M 3aBHCHMOCTEH B BHJE PAaBEHCTB U HEPABEHCTB. AJjrebpa
npemyaraetT 3(QQGEeKTUBHbIE HMHCTPYMEHTHI JUIsl PEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHbBIX 33]]a4, HATJSIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK
A3bIKa HAYKH.

CopepxxarenpHo-MeTOIMYecKass JUHUS «DYHKIUH U TpaduKu» TECHO
NEPEIUIETAECTCS C IPYTUMH JIMHUAMH Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE 3a1aET
MOCJIEN0BATENBHOCTh M3Yy4YCHUS Marepuaa. N3yueHne CTEIEHHOM,
NO0Ka3aTeIbHOM, JIOTapU(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKLUM, UX CBOICTB
U rpaMKoOB, UCIOJIb30BaHUE (PYHKIUHU IS pelIeHUs 3a7ad U3 JAPYTUX Y4eOHBIX
IPEIMETOB U PEAIbHON KU3HU TECHO CBS3aHO KAK C MAaTEMaTUYECKUM aHAJIU30M,
TaK U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIoe BHUMAaHHE
ynensiercs: (pOpMHpPOBAHUIO YMEHUS BbIpaKkaTh (POpMyJaMU 3aBUCUMOCTU MEXKIY
pPa3IMYHBIMM BEJIUYMHAMHU, MCCIENOBATh MOJTYYEHHbIE (PYHKIMH, CTPOUTHh HX
rpaduku. MaTtepuan 3Toi cojepKaTeIbHOW JIMHUN HalleJIeH Ha pa3BUTUE YMEHUM
Y HABBIKOB, IMO3BOJSIOIIMX BbIpAXXaTh 3aBUCUMOCTH MEXKIy BEIUYMHAMHU B
paznuyHOi (opme: aHaTUTUYECKOH, rpaduueckoil u cimoBecHoil. Ero uzyuenue
CHOCOOCTBYET pa3BUTHUIO AJITOPUTMUYECKOTO MBIIUIEHUS, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETU3ALIUU, UCTIOJIb30BAHUIO aHATIOTHUA.

CopepxxarenpHast JuHug «Hauana MareMaTHyeckoro aHaius3ay MO3BOJISIET
CYLIECTBEHHO PACIIUPUTh KPYTI KaK MAaT€eMAaTHYECKUX, TaAK U MPHUKIAJHBIX 3a]ad,
JOCTYMHBIX 00YYaroIIMMCsl, y KOTOPBIX MOSIBISETCS BO3MOXXHOCTh UCCIEN0BAaTh U
CTpOUTh Tpaduku (QYHKIUH, ONpeAeNnsITh WX HAWOOJbIINE U HAWUMEHBIIHNE
3HAYEHHUA, BBIYUCIATH MUIOMAaAu (GUryp u oO0bEMBI T€J, HAXOAUTh CKOPOCTH M
YCKOpEeHHsl TpolieccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXKHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJENEH pealbHbIX CHUTyaluH,
HAXOXKJEHUS HAWIy4dllero PEIIeHHs B NPUKIAAHBIX, B TOM YHCIE COLUAIBHO-
HDKOHOMHMYECKHMX, 3a/a4ax. 3HAKOMCTBO C OCHOBAMHM MaTE€MaTHYECKOIO aHaJIN3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPaKTHOTO, (OPMAIBHO-IOTMYECKOTO U KPEaTUBHOTO
MBIIICHUS, (OPMUPOBAHUIO YMEHHMM paclo3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTUKd B HayKe, TEeXHUKEe U HcKyccTBe. OOydammuecs Yy3HAIOT O
BBIJAIOLINXCSl pe3ysbTaTaX, IOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMaTUKH Kak
HAyKH, U UX aBTOpax.

CopeprkarenbHO-MeToauYecKas TMHUS «MHOXKEeCTBa U JIOTUKa» B OCHOBHOM
MOCBSILIIEHA  AJIEMEHTaM  TEOpUM  MHOXKECTB. Te0peTHKO-MHOKECTBEHHbIE
IIPEICTABIICHUS TPOHU3BIBAIOT BECh KypC LIKOJIBHOM MAaT€MaTWKH U NPEIJIararoT



HanOoJiee YHUBEPCAIbHbBIN S3bIK, OOBEAUHSIONMN BCE pa3/eibl MATEMATUKU U €€
MIPUJIOKEHUM, OHU CBSI3bIBAIOT Pa3HbIE MAaTEMAaTHYECKUE NHUCIUIUIMHBI B €IMHOE
uenoe. [loaToMy BaXKHO AaTh BO3MOYKHOCTH IIKOJBHUKY MOHUMAaTh TEOPETUKO-
MHOXECTBEHHBIN $I3bIK COBPEMEHHOM MaTEMAaTHUKU M MCIOJIb30BaTh €ro s
BBIPAXKEHUSI CBOMX MBICIICH.

B kypce «Anrebpa u Havajlla MaTeMaTHUYECKOrOo AaHANIM3a» IMPUCYTCTBYIOT
TaKK€ OCHOBbl MAaTEMAaTHYECKOTO MOJIECIUPOBAHUSA, KOTOPBIE MPHU3BAHBI
chOpMHPOBATH HABBIKK TTOCTPOCHUS MOJICIICH peaTbHbIX CUTYAIlUi, UCCIICTOBAHMS
THX MOJEJIed C MOMOIUIBIO ammapaTa aiareOpbl U MaTeMaTHYeCKOro aHaiu3a U
WHTEpIIPETAlUK TOTYYEHHBIX pe3yJbTaToB. Takue 3ajaHusl BIUIETCHBI B KaXKJbIU
U3 pa3JesoB MPOTPaMMBbl, IOCKOJIBKY BECh MaT€prall Kypca MIUPOKO UCTOJIb3yETCs
JUISL pelleHusl MPUKIaaHbIX 3aaa4. [Ipyu pemeHnn peanbHbIX MPAKTHUYECKUX 33/1a4
y4yaluecs pa3BUBAIOT HAOIIOAATENbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abCTparupoBaThCsi, HMCIOJIb30BATh AHAJIOTHIO, 0000IIaTh M KOHKPETU3UPOBATh
npobiemy. [lesTeabHOCTh MO (OPMUPOBAHUIO HABBIKOB PELICHUS MPUKIATHBIX
3aJlady OpPraHU3yeTCsl B MpOIlECCe M3YyUEHHUs BCEX TeM Kypca «Alredpa u Haudana
MaTeMaTHYECKOTO aHAJIN3a».

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

B ydyeOHOM miaHe Ha M3ydyeHHE Kypca aiareOpbl M Hadal MaTeMaTHYECKOIro
aHanau3a Ha 0a30BOM YpOBHE OTBOAMTCS 2 yaca B Henento B 10 kinacce u 3 yaca B
Hezemo B 11 kmacce, Bcero 3a 1Ba rona ooydenust — 170 yacos.



COJEPKXAHUE YYEBHOI'O KYPCA
10 KIIACC

Yuciaa v BIYMCICHUA

PaunonansHbpie uyncna. OOBIKHOBEHHBIE U JIECATUYHBIE JPOOU, MPOLIEHTHI,
OECKOHEYHBIE  MepHoauYeckre ApoOu.  ApupMeTHUeCKHe  Olepamuu  C
palMOHAIbHBIMU YK CIIAMU, TPE0Opa30BaHUs YUCIOBBIX BbIpakeHUl. [IpumeHenue
npo0el U MPOIEHTOB JUIsl PEIICHUs] MPUKIAJAHBIX 3a/lad U3 Pa3jIudHbIX OTpaciei
3HAaHUU U pEaJbHOMN KU3HU.

JlelictBuTenpHble yucha. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIA.
Apudmernueckre omepanud ¢ JeUCTBUTEIbHBIMU dYHuciIamu. [IpubmmkEHHBIC
BBIYUCJICHUS, IPABUJIA OKPYIJIEHUS, IPUKUIKA U OLICHKA PE3yJIbTaTa BHIYUCICHUN.

Crenenb ¢ 1menbiM  mokaszarteneM. CranmaptHas (Qopma  3amucu
JNeUCcTBUTENB HOTO uucna. HMcmons3oBanue monxonsmied  ¢GopMbl  3alucu
JEVUCTBUTENBHBIX YHCEN I PELICHUS NPAKTUYECKUX 3aJad U NPEACTaBICHUS
JTAaHHBIX.

ApudmMernuecknii  KOpeHb  HaTypaJibHOW  cremeHu.  JlecTBust ¢
apu(pMETUIECKUMU KOPHSIMU HATypaJIbHON CTEIICHHU.

CuHyC, KOCHHYC M TaHI€HC YHCIIOBOrO apryMeHTa. ApKCUHYC, apKKOCUHYC,
apKTAaHI€HC YMCIIOBOTO apryMEHTA.

YpaBHeHHS U HEPABEHCTBA

ToxzaecTBa U TOKJIECTBEHHbIE IPEOOPA30BAHUSI.

[IpeoOpazoBanue TPUTOHOMETPUUECKHUX BBIPKECHU . OCHOBHBIC
TPUTOHOMETPUUECKUE (POPMYIIBI.

VYpaBHeHUEe, KOpEeHb ypaBHEHMS. HepaBeHCTBO, pellIeHHE HEpPaBEHCTBA.
MeTton nHTEpPBAJIOB.

Pemenue 1iensix v 1poOHO-PAIIMOHATBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenre nppanmoHanbHbIX YPABHEHUN U HEPABEHCTB.

Penienne TpUroHOMETPUYECKUX YPABHEHUM.

[IpumeHeHne ypaBHEHU U HEPABEHCTB K PEIICHUIO MATEMATHYECKUX 3a7ad
U 3aJ1a4 U3 Pa3IMYHbIX 00JIaCTe HAYKH U PEaTbHOM KU3HH.

DYyHKIUHN U TPAPUKH

Oynkuus, crnocodbl 3amgaHus ¢GyHkuuu. [paduk dysknuu. B3aumHo
oOpaTHbIe (PYHKIIUH.

OO6usacTb ompeneneHuss 1 MHOKECTBO 3HaueHud (ynkumu. Hymu Qynkium.
[TpomexxyTku 3HAKOTIOCTOSHCTBA. UETHBIC M HEUETHBIC (DYHKITHH.

CrenenHast QyHKIHS ¢ HATypaJIbHBIM U IIEJIBIM TOoKa3ateneM. E€ cBoiicTBa u
rpaduk. CoiicTBa U rpauK KOpHsS N-Oi CTENEHHU.



TpuroHomerpuueckass OKPYKHOCTb, OIPEACICHUE TPUTOHOMETPUUYECKUX
(GyHKUIUNA YUCIOBOTO apryMEHTA.

Hauana MaTeMaTH4ecKOro anajamnsa

ITocnenqoBaTeabHOCTH, CIIOCOOEI 3aJaHus MOCJIEeI0BATEIIbHOCTEH.
MOHOTOHHBIE OCIEA0BATEIBHOCTH.

Apudmerrueckas U reoMeTpuueckas rmporpeccuu. beckoneuHo yobiBaromias
reoMmerpudeckas nporpeccusi. Cymma O0€CKOHEUHO YOBIBAIOIIEH TeOMETpUYECKON
nporpeccun. Mopmysia CIOXKHBIX MNPOLEHTOB. lcronp30BaHWE MPOTrpeccCUd A
pELICHUs PeallbHBIX 3a7a4 MPUKIAJHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoOXxecTBO, ornepauu HajJ MHoOxkecTBamu. Jluarpammel Jilniepa—BeHHa.
[IpumeHeHne TEOPEeTUKO-MHOXKECTBEHHOIO armapara Uil ONMCAaHUS PealIbHbIX
MIPOIIECCOB U SBJICHUH, IPU PEILICHUH 3a]1a4 U3 IPYTUX y4eOHBIX TPEAMETOB.

Onpenenenue, TeopeMa, CI€ACTBHUE, JOKA3aTEIbCTBO.

11 KIIACC

Yuciia ¥ BIYHCICHUSA

HatypaneHbie u neinele yncna. [IpusHakyu JenMMOCTH HEIbIX YHCEIL.

Crenensp ¢ paumoHaIbHBIM NOKa3aTeneM. CBOMCTBA CTEIEHMU.

Jlorapudm yucna. JleciTuuHbIE U HATYypaJbHBIE JIOTAPU(PMBI.

YpaBHeHNs U HEPABEHCTBA

[IpeoOpa3zoBaHue BhIpaXKEHH, COACPIKAITUX JTOTAPU(MBI.

[TpeoOpa3oBaHre BBIpRXKEHUN, COAEpXKAIIMX CTENEHH C palUOHaJIbHBIM
MTOKA3aTEIIEM.

[Tpumepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

[Toka3aTebHbIE ypAaBHEHHSI U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUS! U1 HEPABEHCTBA.

CucTteMbl TMHEHHBIX ypaBHEHHU. PellleHne MPUKIaIHbIX 33/1ad C TOMOIIbIO
CUCTEMBI JIMHEUHBIX YPABHEHUN.

CucteMbl U COBOKYITHOCTH PALIMOHATIbHBIX YPAaBHEHUH 1 HEPABEHCTB.

[IpumeHeHne  ypaBHEHHM, CUCTEM W  HEPABEHCTB K  PEILICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O0JIacTell HAayKu U peanbHOMN
KU3HH.

DYyHKIUHN U TPAPUKH

Oyukius.  I[lepuonuueckne  ¢GyHkuuud. [IpomMexyTku  MOHOTOHHOCTH
¢byHkun. MakcumyMbl U1 MUHUMYMbI (QyHKiuu. HauGomnplee u HauMeHblee
3HaYeHHe (PYHKLIHUU HA TPOMEXKYTKE.

Tpuronomerpruyeckre QyHKIUU, UX CBOMCTBA U IPAPUKHU.

[TokazatenbHas u Jorapupmuyueckas GQyHKIMU, UX CBOWCTBA U rpaduKH.



Hcnons3oBanue rpadukoB GyHKIUN I pelieHUs YpaBHEHUN M JIMHEHHBIX
CUCTEM.

Hcnonp3oBanue rpadukoB (yHKUMN I HCCIENOBAaHUS IPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHUKAIOT NMPHU PEUICHUU 3aad U3 JPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Havasa MmaTeMaTH4€CKOro aHaJIN3a

HenpepriBHble QyHKIIMU. MeTOT THTEPBAJIOB JUIsl pEIICHNUS HEPABEHCTB.

[TpousBognass  ¢yHkuuu. ['eomerpuyeckuii ¥ (QU3MYECKUNH  CMBICI
IIPOU3BOTHOM.

[TpousBogubie  siemeHTapHBIX  GyHKIU.  DopMmynbl  HaXOXKACHUA
IPOU3BOJHON CyMMBI, IPOU3BEACHHS U YACTHOTO (DYHKIUI.

[TpuMmeHeHre POU3BOJHON K MCCIIEOBAaHUIO (PYHKIIMII HA MOHOTOHHOCTb U
skcTpeMyMmbl. Haxoxxaenne HanOoNbIIero 1 HAaMMEHbLIEro 3HayeHus1 (QyHKIUH Ha
OTpE3KE.

IIppuMeHeHne NPOU3BOAHOM JUIA HAXOXKICHUSA HAWIY4dIlEero pelIeHUs B
INPUKIIAIHBIX 3aja4yaxX, I OIPENENIEHUs CKOPOCTH IIpolecca, 3aJaHHOTO
dbopmyoii unu rpaduKoMm.

[lepBooOpa3zHas. Tabnuia nepBooOpa3HbIX.

WuTerpan, ero reoMeTpuyeckuid M (uU3MYeCKUid cmbIcia. Bbeluucienue
uHTerpana no gpopmyne Hetorona—JleiiOnuna.



IINTAHUPYEMBIE PE3YJIBTATbBI

OcBoenne yueOHOro mpeamera «Marematnka» TOJDKHO —OOeCredrBaTh
JOCTHKEHHE HA YPOBHE CPETHET0 O0IIero o0pa3oBaHMs CIEAYIOMIHUX JTUYHOCTHBIX,
MeTaIpeMETHBIX U MPEIMETHBIX 00pa30BaTelIbHbIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE  pe3yJbTaThl OCBOEHUS IPOrpaMMbl y4eOHOTO TMpeIMeTa
«MareMaTuka» XapaKTepU3yIOTCs:

['paxxtaHCKOE BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTHIO TPAXKIAHCKON MO3UIIMU 00YyYaloIIerocs: Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTBA, MPEACTABICHUEM O MaTEMAaTUYECKUX
OCHOBaxX (PYHKIMOHUPOBAHMUS  PA3JIUYHBIX CTPYKTYp, SBICHHH, MNPOLETYP
IPaXKJAHCKOro 001IecTBa (BBIOOPHI, OMPOCH U MP.), YMEHUEM B3aUMOJIEMCTBOBATH C
COI[MATIbHBIMU MHCTUTYTaMH B COOTBETCTBHUH C UX PYHKIMUSIMU U Ha3HAYECHUEM.

[TaTproTHYECKOE BOCIUTAHUE:

c(hOpPMHPOBAHHOCTHIO POCCUUCKON TPaKJAHCKOW HMJIEHTUYHOCTH, YBAKCHUS K
MPOIIOMY M HACTOSIIIEMY POCCHUICKOW MAaTEeMaTHUKH, IIEHHOCTHBIM OTHOIICHUEM K
JOCTHXKEHUSAM POCCUHUCKUX MAaTEMAaTHKOB U POCCHUMCKON MaTeMaTUYE€CKOM IIKOJIBI, K
UCIIOJIb30BAHUIO D3TUX JOCTIDKEHHUW B JPYTUX HAyKax, TEXHOJOTHUsX, cdepax
SKOHOMHKH.

JIyXOBHO-HPAaBCTBEHHOTO BOCITUTAHMUSL:

OCO3HAHUEM JYXOBHBIX IIEHHOCTEH POCCUIMCKOTO Hapoia; ChOPMUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHUS, ATUYECKOTO TMOBEJCHHUSI, CBS3AHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JIOCTUKEHHUN HAYKHU U JEATEIbHOCThIO YUYEHOTO; OCO3HAHUEM JIMYHOTO
BKJIaJla B OCTPOEHUE YCTOMYUBOTO OYTyIIETO.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYAs JCTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEHN, 00BEKTOB, 3a/1a4, PEIICHUM, PaCCY IECHUI; BOCIPUUMUYHUBOCTHIO K
MaTeMaTUYECKUM aclleKTaM pPa3JInuHbIX BUJOB UCKYCCTBA.

Pu3nyeCcKOe BOCIIUTAHUE:

c(hOPMUPOBAHHOCTHIO yYMEHHUS TMPUMEHSATH MaTeMaTUYeCKUE 3HAaHUS B
HWHTEpecax 3I0POBOro M 0€30mMacHOro oOpasa >KM3HHU, OTBETCTBEHHOI'O OTHOIICHUS K
CBOEMY 3JIOPOBBIO (37J0pOBOE MHTAaHHWE, COATAHCHUPOBAHHBIN PEXUM 3aHATHA U
OTIIbIXa, peryysgpHas (Gu3udecKas akKTUBHOCTb); (DU3UYECKOTO COBEPIICHCTBOBAHUS,
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AESTEIbHOCTHIO.

TpynoBoe BociuTaHUE:

TOTOBHOCTBIO K TPYJy, OCO3HAHMEM IIEHHOCTU TPYAOJIOOUS; UHTEPECOM K
paznu4HbIM chepaM MPoPEeCCHOHATIBEHON JESITEIBHOCTH, CBA3aHHBIM C MaTEMAaTUKOU



U e€ IpUIOKEHUSIMU, YMEHHEM COBEPILIATh OCO3HAHHBIN BbIOOP Oyayuieit mpodeccuu
U Pealin30BbIBaTh COOCTBEHHBIE )KM3HEHHBIEC TIaHbl; TOTOBHOCTHIO U CITIOCOOHOCTHIO
K MaTeMaTU4YeCKOMY OOpa30BaHUI0O M CaMOOOpa30BaHUIO Ha MPOTSHKEHUHM BCEH
JKU3HHM, TOTOBHOCTHIO K AKTHBHOMY YyYacTUIO B PEIICHUHM TMPAKTUYCCKUX 3a1ad
MaTeMaTUYECKOW HAMPaBICHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTHIO  IKOJIOTHYECKON  KYJIbTYpbl, TNOHUMAHUEM BIMSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSIHUE MPUPOJAHOM U COLUATBHOU
CpeIlbl, 0OCO3HAaHHEM TII00aTLHOTO XapaKTepa IKOJOTHIECKUX TIPOOIeM; OprueHTaIuen
HAa TPUMEHEHHWE MaTEeMaTHYeCKWX 3HAaHWN JUId penieHus 3amad B - 00yiacTu
OKpYXalole Ccpenpl, IIAHUPOBAHUS TOCTYNKOB M OIEHKHM MX BO3MOMXHBIX
MOCJIEJICTBUMN JUISI OKPY>KAIOIIEH CPeIbl.

[leHHOCTH HAYYHOTO MO3HAHUSA:

c(hOpMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIIECTBEHHOW MPAKTUKHU, TOHUMAHUEM MaTeMaTH4YEeCKOM
HAyKU Kak c(epbl YeIOBEUECKOUM NIeATebHOCTH, ITANOB €€ Pa3BUTUS U 3HAYMMOCTHU
JUTSL pa3BUTHS LIMBUIM3AIMHU; OBJIAJCHUEM S3BIKOM MAaTEMaTUKH U MaTeMaTH4eCKOM
KyJIbTYPOU KaK CPEICTBOM ITO3HAHMSI MUPA; TOTOBHOCTHIO OCYIIIECTBIIATH MPOSKTHYIO
1 UCCJICIOBATEILCKYIO IEATCILHOCTh HHANBUAYAILHO U B TPYIITIC.

METAIIPEIJMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3ysbTaThl OCBOCHHUS MPOTpaMMbl Y4eOHOTO mMpeaMera
«Marematuka XapaKTEePU3yIOTCS OBJIaJICHUEM YHUBEPCAITbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMY,  YHUBEPCATbHbIMU — KOMMYHUKAMUBHLIMU
0elcmeusaMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OCUCEUIMU.

1) Yuusepcanvhoie no3HasameJibHble Oeticmaus, obecneuusaiom
Gopmuposanue 6a306bIX KOSHUMUBHBIX NPOYECCco8 obyuarwuxcs (oceoenue
Memo0oo8  NO3HAHUS — OKpyJcaoweco  Mupa,  NpuMeHeHue  J102UYEeCKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBrle 1oruueckue AeUCTBUS:

e BBISBIIATH M XapaKTEPHU30BaTh CYIIECTBEHHBbIC MPU3HAKKM MaTeMaTHYECKUX
OOBEKTOB, TOHATHUN, OTHOIICHUNA MEXKIy MOHATUSAMU; (POPMYIHPOBATH
OTIpeICICHUS TTOHATHUH; yCTaHABJIMBATh CYIIIECTBCHHBIN MIPU3HAK
KJaccu(ukanmMyu, OCHOBaHMS JJig OOOOIIEHUS U CpaBHEHUS, KPUTEPUH
MIPOBOJIMMOTO aHAJTN3a;

e BOCIPUHUMATb, dbopmynupoBaTh W MPeoOpPa3OBHIBATH CYXKJICHUS:
YTBEPAUTEILHBIE U OTPUIATEIbHBIC, AMHIUYHbBIC, YACTHBIE U OOIIHE; YCIOBHBIC,



BBISIBJISITH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MPOTUBOPEUUS B
(akTax, JaHHBIX, HAOIIOACHUAX M YTBEP)KICHUSX; MpeasiaraTb KpUTEPUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U IPOTUBOPEUUI;

JienaTb BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAyKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIFOUEHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

IPOBOJNUTH CAMOCTOSITEJIBHO J0Ka3aTebCTBA MATEMAaTUUYECKUX YTBEPIKIECHUMI
(mpsiMbIE U OT MPOTUBHOTI'O), BBICTPAUBATh aPTyMEHTALINIO, IPUBOIUTH IPUMEPHI
U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS U BHIBOJIBI;
BBIOMpPATh CHOCOO pelleHus Y4yeOHOM 3agauv  (CpaBHUBATh HECKOJIBKO
BAPDUAHTOB  pEIICHUS, BbIOMpATh HauboJee MNOAXONAIHUN C  y4E€TOM
CaMOCTOSITENIbHO BBIJICJIEHHBIX KPUTEPHUEB).

bazoBbie HCCICAOBATCIBCKHUC I[CfICTBHiI:

UCIIOJIb30BaTh BOMNPOCHI KaK HCCIEIOBATEIIbCKUM WHCTPYMEHT IO3HAHUS;
dbopMynaMpoBaTh  BOMPOCHL, (PUKCUPYIOLIME MPOTHUBOpPEUYHE, MPOOIIEMY,
yCTaHaBIMBaTh UCKOMOE U JaHHOE, (POPMUPOBATH TMIIOTE3Y, apIYMEHTHUPOBAThH
CBOIO ITO3ULIUI0, MHECHHE;

IIPOBOJUTH CAMOCTOSITEIBHO CIJIAHUPOBAHHBIN 3KCIIEPUMEHT, UCCIIEIOBAHNE 110
YCTaHOBJIEHHIO OCOOEHHOCTEM MAaTeMAaTHYECKOr0 OOBEKTA, SIBJICHHMS, IpoLecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMHU, SIBICHUSIMH, IPOLECCAMU;
CaMOCTOSITENIbHO (pOpMyIMpoBaTh OOOOLIEHHST M BBIBOJABI MO pE3yJbTaTaMm
OpOBEAEHHOTO HAOMIOACHMS, MCCIEAOBAaHUSA, OLEHUBATh JOCTOBEPHOCTb
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IIECHMIA;

IIPOTHO3MPOBaTh BO3MOXHOE pa3BUTHE MpOLECCa, a TaKXKe BbIJABUIAThH
MPEANOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

PaGoTa ¢ undopmarueii:

2)

BBISBJIATH ACPUIUTHI MH(OpPMALMU, JAHHBIX, HEOOXOJUMBIX ISl OTBETa Ha
BOIPOC U ISl pEUICHUS 3a/1auH;
BBIOMpPATh MHPOPMALMIO M3 MCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAJIU3UPOBATh,
CUCTEMAaTHU3UpPOBaTh U MHTEPIPETHPOBATh MH(POPMALUIO PA3IUYHBIX BUIOB U
dbopmM TpeacTaBICHNUS,
CTPYKTYpUpPOBaTh HH(OPMALIMIO, MPEACTaBIATh €€ B pPa3IUuyHBIX (opmax,
WJLTIOCTPUPOBATH TpadUuecKH;
OLICHMBATh HAAEKHOCTh HHPOPMAIIUHU IO CAMOCTOATENHHO CHOPMYITHUPOBAHHBIM
KPUTEPUSIM.

Vuusepcanvuvie  KOMMYHUKamugHvle  Oelicmsus, obecneyusaiom
CcOpMUPOBAHHOCIb COYUATLHBIX HABLIKOS 00YUaAIOUUXCHL.

OO01ienue:

BOCIIPpUHUMATL H (bOpMy.HI/IpOBaTB CYyXKACHHUA B COOTBCTCTBHU C YCJIOBHAMHU U
OeIsIMu O6IlIeHI/I$I; SICHO, TOYHO, I'paMOTHO BBIPpAKaTb CBOKO TOYKY 3PCHHUA B



YCTHBIX U TTUCHbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS 10 XOAY PEIIeHUs 3a7auH,
KOMMEHTHPOBATh TIOTYICHHBIN pe3yibTar;

e B X0lIe OOCYXIEHHUs 3a/laBaTh BOIIPOCHI 1O CYIIECTBY OOCYKIAaeMOW TEMHI,
poOJIeMBbI, pelraeMol 3a/add, BBICKA3bIBATh WJICH, HAIICJICHHBIC HA IOUCK
pEIICHMS; COTIOCTABIIATh CBOM CYXKICHUS C CYXICHUSMH JIPYTUX yYaCTHUKOB
uaiora, oOHapyKUBaTh Pa3jIMure M CXOJCTBO MO3HUIUI; B KOPPEKTHOH (dopme
dbopMyIUpPOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHS,

e TPEACTABIATH PE3yJAbTAThl PEIICHUS 3aJady, SKCIEPUMEHTa, HCCIEIOBaHUS,
MIPOCKTA; CaMOCTOATEIHLHO BBIOMpaTh (OpMAT BBICTYIUICHHUS C y4ETOM 3a1ad
MIPE3EHTAIUN U OCOOEHHOCTEH ayUTOPHH.

CoTpyIHUYECTBO:

e TMOHUMATh W UCIOJIb30BaTh NPEUMYIIECTBA KOMAHJIHONM M WHIAMBHUIYyaIbHOU
paboOThl TIpH pemIeHWW YyYeOHBIX 3a7ad;, NPUHUMATh II€Ib COBMECTHOM
NEeATEeTLHOCTH, TUIAHUPOBATh OPTaHU3AIMIO COBMECTHOM PabOThI, pacpeaeisaTh
BUJIBI paboT, TOTrOBapUBaThCA, OOCYX IaTh MPOIECC U Ppe3yJbTaT pPaboThI;
000011aTh MHEHHS HECKOJILKUX JIFOIEH;

e y4YacTBOBaTh B TPYMNIOBBIX (opmax paboThl (0OCyxkaeHHs, OOMEH MHEHHIA,
«MO3TOBBIE TITYPMBI» W WHBIC); BBIIOJHITH CBOIO YacTh palbOTBI W
KOOPJIMHUPOBATh CBOM JICUCTBHS C JPYTHMMH YJICHAMU KOMAaHIbI, OICHHWBATH
KauecTBO  CBOEro BKJIaJa B  OOmMIA  MPOAYKT MO  KPUTEPHSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBUSI.

3) VHusepcanvhvie pecynsamusHnble Oeilicmausi, obecneyusaiom @opmuposanue
CMBICTI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCTIU.

Camoopranuzanus:

COCTABJISITh IUJIaH, QJITOPUTM pEIICHUs 3aJa4yd, BBIOMpPATh CMOCOO pEIIeHUs C
y4éTOM  HMEIOIIUXCS  PEeCypcoB M COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEHTUPOBATh W KOPPEKTHUPOBATh BAapUAHTHI PEIICHUH ¢ y4ETOM HOBOU
uH(popManuu.

CaMOKOHTpOJIb:

e BIIAQJICTh HABBIKAMH MMO3HABATEIHHOU peICKCUM KaK OCO3HAHUSI COBEPIIIAEMBIX
JIEUCTBUN M MBICIUTENIBHBIX MPOIIECCOB, UX PE3YJIbTATOB; BIAJETh CIIOCOOAMHU
CaMOTIPOBEPKH,  CAMOKOHTPOJIAI  MpoIlecca W pe3yibTrara  pelIeHUs
MaTEMaTHYECKOM 3a1auH;

e TpPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPHU PEIICHUU 3a/1ayH,
BHOCHUTh KOPPEKTHUBBI B JIESITEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
JAHHBIX, HAWJCHHBIX OIMUOOK, BHISBJICHHBIX TPYIHOCTEH;

e OIICHWBATH COOTBETCTBHE pE3yJbTaTa ICIH U YCIOBUSM, OOBSICHATH MPUUYUHBI
JTOCTIDKCHHMSI WM HEJIOCTHKEHHUS PE3yJbTAaTOB JCATEIBHOCTH, HAXOIUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIBITY.



ITPEAMETHBIE PE3YJ/IbTATDBI

OcBoeHne yueOHOro Kypca «AnreOpa U Havyajla MaTEMaTHYECKOTO aHAJIM3a» Ha
YPOBHE CpEeaHEro o0Imero o0pa3oBaHUs TOJDKHO OOECIeYMBATH OCTHKCHHE
CJICYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

10 KJIACC

Yuciaa v BBIYMCICHUA

OnepupoBaTh  MOHATUSAMM:  pPALMOHAIBHOE W JIEUCTBUTEIBHOE  YHCIIO,
OOBIKHOBEHHAA U JICCATUYHAS IPOOB, MPOIIEHTHI.

BemonHaTe apudmeTnyeckue onepanuu ¢ palMOHAIBHBIMU U 1€HCTBUTEIbHBIMU
YUCIIAMH.

BoInonHATh NpUOIMKEHHBIE BBIYUCIECHUS, MCIHOJb3YysS MpaBUia OKPYTJIEHUS,
JenaTh NPUKUAKY U OLEHKY pe3yJibTaTa BHIYMCICHHM.

OnepupoBaTh MOHATUSMU: CTEIEHb C LEJIbIM IOKa3aTeleM; CTaHaapTHas (opma
3alMCH JIEHCTBUTEIBHOIO YHUCIIA, KOPEHb HAaTYpaJIbHOW CTEIIEHH; UCIIOIb30BATh
HOIXOJAIIYI0 (OpMYy 3alMCU  JEUCTBUTENBbHBIX YHMCEN JUI  pPELIEHUS
MPaKTUYECKUX 3a]1a4 U NMPEJCTABICHUS JaHHBIX.

OnepupoBaTth MNOHATHSAMHU: CHHYC, KOCHHYC M TAHI'€HC IPOU3BOJIBHOIO YIJIa;
UCITIOJIB30BaTh 3aMKUCh IIPOU3BOJIBHOTIO yria qyepes oOpatTHbIe
TPUTOHOMETpUUYECKUE (PYHKIUU.

YpaBHeHMs U HEPABEHCTBA

OnepupoBaTh MNOHATHSIMHU: TOXJIECTBO, YpaBHEHUE, HEPABEHCTBO; IIEJIOE,
panMoHaIIbHOE, UPPALUOHATIBHOE yYpaBHEHHUE, HEPaBEHCTBO;
TPUTOHOMETPUYECKOE YPABHEHUE;

BoemonHsaTe mpeoOpa3oBaHUs TPUTOHOMETPUUECKHX BBIPAKEHUH U peliaTh
TPUTOHOMETPUUYECKHUE YPABHEHUS.

BolnonHATh  1peoOpa3oBaHMsl LENbIX, PAUUMOHANBHBIX W  HUPPALMOHATIBHBIX
BBIDOKEHMI M  pelaTh OCHOBHBIE THINbl LEIBbIX, pPAlMOHAIBHBIX H
VPPaLMOHAIBHBIX YPABHEHUI 1 HEPABEHCTB.

[IpuMeHsATh ypaBHEHUS M HEPAaBEHCTBA JUISl PEIICHHS MAaTEMaTHYECKUX 3a1ad U
3aJlay U3 pa3auvHbIX 001acTel HayKu U peaibHOU KU3HHU.

MonenupoBaTh peajibHble CUTYallMH Ha SI3bIKE alireOpbl, COCTABISATh BBIPAKEHUS,
YpaBHEHUS, HEPABEHCTBA II0 YCJIOBHUIO 3aJadyM, HCCIEAOBATH ITOCTPOEHHBIE
MOJIEJIH C UCIOJIb30BaHUEM ammapara ajreOphl.

DyHKIUHN U TPAPUKH

OnepupoBaTh MNOHATUAMH: (GYHKUHMSA, CHOCOObI 3anaHus (QYHKIUH, OOJIACTh
ONpEIENEeHUs] U MHOXECTBO 3HaueHHi (yHKuMH, rpaduK (QYHKIHH, B3aUMHO
oOpaTHbIe (PYHKITUH.



OmnepupoBaTh MOHATHSAMHU: YETHOCTb M HEUETHOCTh (DYHKLUUHU, HYIH (QYHKIUH,
IIPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonp3oBatek rpadpuku GyHKUUN A5 pEIICHUS YpaBHEHUI.

CtpouTs M uuTaTh TrpaQUKd JUHEHHOW (YHKIMH, KBagpaTUYHOW (YHKIIUH,
CTETICHHOM (PYHKIIMHU C IIEJIBIM ITOKa3aTeleM.

Hcnonp3oBath rpaguku GyHKIMHA AJ11 UCCIEA0BAHUS IPOLECCOB U 3aBUCUMOCTEN
IOpU pPELIEHUM 3alad W3 JPYrHMX Y4YEOHbIX NPEIMETOB U peajlbHOU >KHU3HU;
BbIpaXaTh (OPMYJIaMH 3aBUCUMOCTH MKy BEIUYNHAMH.

Havana maTeMaTH4eCKOro aHaJIn3a

OnepupoBaTh  TOHATUSAMHU:  TOCIENOBATENBbHOCTh,  apumeTnyeckas |
reOMETPUYECKast IPOTPECCUMU.

OmneprpoBaTh NOHATHAMH: OECKOHEYHO yObIBaroIasi FeoMeTpUYecKas mporpeccus,
cyMMa O€CKOHEUHO YOBIBAIOIEH F€OMETPUUECKON MPOrPECCHH.

3amaBaTh NOCIEAOBATENIBHOCTH PA3IMYHBIMU CITIOCOOAMH.

Hcnonp30BaTh CBOWCTBA IIOCIEAOBATEIBHOCTEH M IPOIPECCUM Ul PEIICHUSA
peanbHBIX 33]1a4 MPUKIIATHOTO XapaKTepa.

MuoxecTBa H JIOTHKA

OnepupoBaTh MOHATUSAMU: MHOKECTBO, ONIEPALIMU HAJ MHOKECTBAMH.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIM aIllapaT Uil ONMCAHUS pPEATbHBIX
IPOLIECCOB U SIBJICHUM, TP PEIICHNUH 33]a4 U3 IPYTUX yYEOHBIX MIPEIMETOB.

OnepupoBath NOHATUSIMHU: ONIPENEIECHUE, TEOPEMA, CIIEICTBHE, JOKA3ATEIbCTBO.

11 KJIACC

Yuca v BIYMCICHUSA

OnepupoBaTh NOHATHUSIMU: HATYpaJbHOE, LIEJ0€ YHUCIIO; MCIOJIb30BATh MPU3HAKU
JEIIMMOCTH LEJbIX YHCEJ, PA3JIOKEHUE YKCJIa HA IPOCTbIE MHOXMUTEIU JJIs
pelIeHus 3a1a4.

OnepupoBaTh MOHATHEM: CTEIIEHb C PALIMOHAIBHBIM MOKA3aTEIEM.

OnepupoBaTh MOHATHSAMHU: JIOTapuPM YHUCIA, JECITUYHBIE U HATypajbHbIC
Jorapu(Msl.

YpaBHeHMs U HEPABEHCTBA

[IpuMeHsATh CBOWMCTBA CTEMEHH IS NMPEoOpa3oBaHUs BHIPAKEHUMN; OIEPUPOBATH
MOHATUSAMU: TOKA3aTEJIbHOE YPAaBHEHHE W HEPABEHCTBO, PEIIATh OCHOBHBIC
TUMBI TOKA3aTEJIbHBIX YPABHEHU U HEPABEHCTB.

Breimonuate  mpeoOpa3oBaHus — BBIpAKEHUH,  cOAEpXKallUX  JiorapugMbl;
OTEepUPOBaTh TMOHATUAMH: JOTapU(MUYECKOE YpaBHEHHE U HEPaBEHCTBO;
peraTh OCHOBHBIE THITHI JJOTAPU(PMUUIECKUX YPABHEHHUI U HEPABEHCTB.

Haxoauts pemienust npoCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB.



OnepupoBaTbh MOHATUSMH: CHCTEMA JIMHEHHBIX YpPaBHEHUM M €€ peElIeHuE;
UCIIOJIB30BaTh CUCTEMY JIMHEMHBIX YPaBHEHHW I PEIICHMS INPAKTHYECKUX
3a1ay.

HaxoguTp pemeHnss NpOCTEUIINX CUCTEM M COBOKYIHOCTEM pPalMOHAIBHBIX
YPaBHEHUW U HEPABEHCTB.

MoenupoBaTh peanbHble CUTYallUu Ha SI3bIKE anreOpbl, COCTABIIATH BbIPAKEHUS,
YpaBHEHUS, HEPABEHCTBA M CHUCTEMBI II0 YCJIOBHMIO 3aJa4d, HCCIEIOBATh
MOCTPOCHHBIE MOJICIIU C MCIIOJIb30BAHUEM armapara ainreopsl.

DyHKIUHN U TPAPUKH

OmneprpoBaTh MOHATHAMU: TIepuoAnYecKas QyHKIHUS, TPOMEXYTKA MOHOTOHHOCTH
(GYHKIMM, TOYKH SKCTpeMyMa (PyHKLMHU, HauOOJIbIIee 1 HAaUMEHbIIIEEe 3HAUCHMUSI
(GYHKIIMM Ha OPOMEXYTKE; HCIOJIb30BaTh MX JJs MCCIEAOBaHUSA (QYHKIUH,
3aJIaHHOM TpaUKOM.

OnepupoBaTh MOHATUSAMU: TpapUKH [OKA3ATEIbHOW, JIOrapu(PMUUYECKON U
TPUTOHOMETPUUYECKUX (YHKIMI; N300pakaTh X Ha KOOPAWHATHOW IJIOCKOCTU
Y UCIIOJIb30BaTh Ul PELICHUS YPAaBHEHU U HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHOM IUIOCKOCTU Tpa(UKH JHMHEWHBIX YpaBHEHHUU U
WCIIOJIB30BaTh UX JUIA PEIICHUS] CUCTEMBI JIMHENHBIX YPABHEHUMN.

Hcnonb3oBaTh rpaguku PyHKIMMA I UCCIEA0BAaHUS MIPOIIECCOB U 3aBUCUMOCTEN
U3 JPYTUX Y4EOHBIX JUCLMILINH.

Hayaja MaTeMaTH4eCKOro aHajau3a

OnepupoBaTh MOHATUAMH: HEOpepbIBHASA (PYHKIUSA; NPOU3BOAHAS (DYHKIIHH;
WCIIOJB30BaTh TEOMETPUUECKUM U (PU3NUECKUN CMBICT TIPOU3BOTHON IS
penieHus 3aaad.

HaxoauTh Npou3BOJHBIE 3JEMEHTAPHBIX (PYHKIMM, BBIYMCIATH HPOU3BOAHbBIE
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKIIHIA.

Hcnonb30BaTh MPOU3BOJHYIO JUIsl UCCIENOBAHUS (YHKUIMH HA MOHOTOHHOCTH U
HKCTPEMYMBI, TPUMEHSThH PE3YJIBTATHI UCCIIEIOBAHUS K IOCTPOCHUIO Tpa(UKOB.

Hcnonp30BaTh NPOU3BOAHYIO U HAXOXKICHHMS HAWIIY4YIIEero pELIeHHs B
IIPUKJIAJIHBIX, B TOM YHCJIE COLUAIBHO-DKOHOMUYECKHX, 3a1a4ax.

OnepupoBaTh  MOHATHSIMM:  TEPBOOOpa3Hass U WHTErpai;  MOHUMATh
reOMETPUYECKUN U (PU3UUECKUI CMBICI UHTErpaa.

Haxonute mepBooOpa3Hble 3JIEMEHTAPHBIX (YHKUMNA; BBIYMCIATH MHTErpaji Io
dbopmyne Herorona—JleitOnura.

Pemwlars npuxnagHele 3agadd, B TOM YHCIE COLMAIBHO-DKOHOMHYECKOIO H
(bu3nYecKoro xapakrepa, CpeJICTBaMi MaTEMAaTHYECKOTO aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Ne HaumenoBanue KoaunuecTBO 4acoB DJIeKTPOHHbIE Buabl 1esiTeJIbHOCTH € Y4€TOM
n/m  pasaejioB H TeM Beer Kourpous | (UH(ppOBEIE) BOCIIMTATEIbHOI0 IOTEHIHAIA
MPOrpamMMbl 0 HBIE o0pa3oBaTe/IbHbBI
padoThI € pecypcel
MHoxecTBa
palMOHAIBHBIX U POIII .

o 14 1 h // h d / Brimonnenne KOHTEKCTHBIX y‘IC6HBIX 3aJlaHHH,
ACHCTBUTCIILHBIX HHCEIL. ttps://resn.edu.ru HalnpaBJICHHBIX Ha (JOPMHUPOBAHKE NIPEACTABICHHS
PannonanbsHbie MaTeMaTHIeCKUX OCHOBaX (DYHKIIMOHUPOBAHUS
YpaBHEHUS U HEPABEHCTBA pa3MUUHBIX  CTPYKTYp, SIBICHHUH, HpOLEIYyp

IpaXJaHCKOTo  o0miecTBa (BBIOOPHI, OMPOCHI M
OYHKIHH U TPadUKH. PolI Hr;) yr(ile) - ( PEL, otp
Crenens ¢ nensim 6 https://resh.edu.ru/ Pabora ¢  wHDOPMAIMOHHBIMH  TEKCTaMH,
IIoKasarTcjieM ITOCBAIIICHHBIMHA JOCTUXXCHUAM OTEYECTBCHHOM
o HayKH n TCXHHUKHU HampaBJICHHAs Ha
ApudmeTnieckuii KopeHb PolI Y ’ P
. httos://resh.edu.ru/ (hopMupoBaHUE IIEHHOCTHOTO
N—OH CTCTICHH. 18 1 bS. = OTHOLIEHHS K  JOCTIXKCHHSIM  POCCHHCKHX
HppaunoHanbHble MaTEeMATHKOB M  POCCHUHCKOM MaTeMaTHYECKOU
YpaBHEHHUS U HEPABEHCTBA HIKOJIBI
o POII MoaenupoBaHue: ONHCAHUE CIOBAaMU M C
MYJIbI . .

OpPMY. ] IIOMOLIBIO  NPEIMETHOM MOJIENU CHOKETHOM

TpUroHoMeTpuu. Tpuroxo 22 1 https://resh.edu.ru/ CHTyallud ¥ MaTeMaTHYECKOTO OTHOIICHHSI
b
METPUUYECKUE YPAaBHEHUS HaIpaBJIEHHOE Ha ¢dbopmupoBaHue
TOTOBHOCTHU K aKTUBHO acTHUIO B

ITocnenoBarenbHOCTH U PO My i

5 https://resh_edu_ru/ peHICHUN MPAKTUYCCKUX 3a1a4
IIpOrpecCrn MaTeMaTUYECKON HaIpaBICHHOCTH
[ToBTOpenme, 0600IIEHNE, POLI

y 3 1 https://resh.edu.ru/
cucTeMaTu3anus 3HaHU
OBUIEE KOJIMYECTBO 68 4

YACOB I10 ITPOT'PAMME
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11 KJIACC

N HaumeHoBaHue pa3jiesioB U TeM KounyecTBO 4acoB DJIeKTPOHHbIE
;') NPOrpamMMbl Kontpo (un¢posbie)
i Beero JIbHBIE o0pa3oBareb
paﬁOTbI HbI¢ PECYPChI
Crermnensb ¢ paluOHAIBLHBIM POIII
nokazareiem. IlokazaTenbHas 12 1 https://resh.edu.r
¢yukmus. [TokasarensHble ypaBHEHUS u/
Y HEPaBEHCTBA
Jlorapudmuueckas GyHKIIHUSA. POII
https://resh.edu.r
Jlorapudmuueckue ypaBHEeHUS U 12 u/
HEPaBEHCTBA -
TpuronomeTrpuyeckue GYHKIIMH U UX PO
https://resh.edu.r
rpaduku. Tpuronomerpuyeckue 9 1 u/
HEpPABEHCTBA o
POII
IIpoussonHas. IpuMeHenue 24 1 https://resh.edu.r
IPOM3BOTHOM u/
POII
" https://resh.edu.r
HTETpa U €ro MpUMEHEHUs 9 U/
POII
CucremMbl ypaBHEHUH 12 1 https://rjlsh.edu.r
HarypanbHble 1 11ebIe Yncia 6 POLI

https://resh.edu.r

Bujapl 1esiTeJIbHOCTH C YYETOM
BOCIIUTATEJIHLHOI0 MOTEHI[MAJIA

BrInonHeHre KOHTEKCTHBIX Y4eOHBIX 3aaHuH,
HAaIlpaBJIEHHBIX Ha (dhopmMupoBanue
MIPECTaBICHUS MaTeMaTHYCCKUX OCHOBAax
(YHKLMOHUPOBAHUS PA3THYHBIX

CTPYKTYp, SBJEHMH, TMpOLEAYp TIPaXITaHCKOTO
oOmiecTBa (BBIOOPHI, OMTPOCHI U APYTOE)

Pabora ¢  wHDOPMAIMOHHBIMH  TEKCTaMH,
ITOCBAIIICHHBIMHA JOCTHXXCHUAM OTEYECTBEHHOM
HayKHU u TCXHHUKH, HallpaBJICHHAaA Ha
(hopMHpOBaHUE IECHHOCTHOT'O OTHOIICHUS K
JOCTHXXCHUAM pOCCHfICKPIX MaTEMATUKOB u
pOCCHIICKON MaTeMaTHU4E€CKOMN IIKOJIbI


https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
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u/

POII
IToBTopeHue, 06o61ieHHE, 18 5 https://resh.edu.r
CUCTEMATHU3ALMs 3HAHUN u/

OBIIEE KOJIMYECTBO YACOB I10

[NPOT'PAMME 102 0
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* MaTtemaruka: anrebpa v Hayajla MaTeMaTHIECKOT0 aHaIM3a, TeoMeTpusl. Airedpa v Hayajla MaTeMaTHIECKOTO aHAIN3a,
10-11 ximaccel/ Anmumos 1. A., Konsrun FO.M., Tkauera M.B. u npyrue, AkninonepHoe oomiectBo «3maTeascTBo

«IIpocsemenue»
* MaTeMaruka: anredpa v Hadajla MaTeMaTUYECKOro aHaiau3a, reomerpus. ['eomerpus, 10-11 knacewl/ Atanacsu JI.C.,

byty30B B.®., Kagomies C.b. u apyrue, Axkunonepaoe oomectBo «M3narensctBo «IIpocsemienues

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET



OLLEHOYHBIE MATEPHUAJIBI 10 NTPEAMETY «MATEMATHUKA>»
BA30BbI YPOBEHDb

10 KJIACC

«3» - BEpHO BBITIOJIHEHO 5-8 3a7aHuii

«4» - BepHO BbInosiHeHO 9-10 3aganuit

«5» - BepHO BbinosiHeHo 11-12 3aiannii

Yacms B.
1. Haiinute 3Hauenne Beipaxenns: 24V ( ) ( ).
2. Pemnts ypaBHEHHE - =0 ¥ yKa)kuTe HaMMEHBIIHNH TTOJOKUTEIBHBIN KOPEHb

ypaBHEHUS B IPapycax.
HaiiTe 3HaueHUE BhIpaskeHus: 2482 170 1 €02 171U 65347

21
. = jul i
4. Haitgure cos0l, ecau sin 0 0 1 g 00 0F%.
5



5.  HaiiyTe 3HaueHNe MPOU3BOAHON GyHKIMHIY = X° — 6X + 1 B Touke Xo=-1.

6.  Haiigute 3HaueHue NPOM3BOAHON (DYHKIIMH B TOUKE:

y=-3 +2 ,X0= . -

7. Haiigure TOUKM SKCTpEMyMa U OIpeEeIUTe HX XapakTep: y = X° + 3x? — 9x — 2.

8.  Smuk, umeromuii ¢popmy kyba ¢ pedbpom 10 cm 6e3 oqHON TpaHM, HYKHO HOKPACHTH CO BCEX
CTOpPOH CHapyxu. Haiinurte miomane NOBEPXHOCTH, KOTOPYIHO HEOOXOAMMO MOKpacuTh. OTBeET
JlaiiTe B KBaIpaTHBbIX CAHTUMETPAX.

9. Ilupamupa CHodpy umeeT popMy MpaBUILHON YETHIPEXYTOIBHONW MUPAMUIBI, CTOPOHA OCHOBAHUS

10.

11.

KoTopol paBHa 220 M, a BeicoTa — 104 M. CTOpoHa OCHOBAaHMSI TOYHOW MY3E€MHON KOMUU 3TOU
nupamuibl paBHa 44 cMm. Halinute BoicoTy My3eliHOM Konuu. OTBET JaiiTe B CaHTUMETpaXx.

Yacts C.

[psimast y = 4x + 13 mapannenbHa KacaTenbHOH K Tpaduky GyHKImu y = x2 — 3x + 5. Haifaure
abcuuccy TOUYKH KacaHHsl.

a) Pemnre ypaBHeHwme:
2cos?x [15sinx 11010

0) YkaxxuTe KOpHU, MPUHAIISKALTUE OTPE3KY 000020.
12. Haitnute HanOospliee 1 HaMMEHbIIee 3HaueHusI QyHKIMH y = X + - Ha OTpe3ke *- +

Kpumepuu ouenusanus

«3» - BepHO BBINOJIHEHO 5-8 3a1anuii
«4» - BepHO BbINOJHeHO 9-10 3axanuii

«5» - BepHO BbINOJIHeHO 11-12 3aganuii



OIEHOYHBIE MATEPHAJIBI 110 ITPEIMETY «MATEMAHNTKA»
BA3OBbLIA YPOBEHB

11 KJIACC

1. HalimuTe 3Ha4Ye€HHUE BBIPAKCHUS

2. Haiinure 3HaYCHNUE BRIPAKEHUS

3. IlpuzepaMu TopoACKOI OIMMITHA/IBI 0 MaTEMATHUKE CTaslo0 68 yu4eHHKOB, 4To cocTaBuio 20% ot
qHcia y9acTHUKOB. CKOJIBKO YeNIOBEK y4acTBOBAJIO B OJIUMITHA IE?

4. Cpeanee TreoMeTPUUECKOE TPEX qucen[===| u [BBIYUCISICTCS 1o
dbopmyie Brerancnute cpennee reomerprueckoe uncen 12, 18, 27.
5. Haiigure eciam u

6. Ha nenp poxieHus mojaraercs TapUTh OYKET M3 HEYETHOTO 4YMciia IBeTOB. Pomamiku
crosT 20 py6neii 3a mryky. Y Banu ectb 90 pyOueii. M3 kakoro HanOoIbIIETo Ynciia poMaIiek OH
MOXET KyIUTh OykeT Mairie Ha JeHb POXKICHHS?

7. Haligute KOpeHb ypaBHEHHUS:

8. YuacTok 3emuin uMmeeT mpsMoyroiibHyto Gopmy. Ctoponsl npssMoyronbHuka 30 M u 60 M.
Haiinute nnuny 3abopa (B MeTpax), KOTOPBIM HYKHO OTOPOJUThH y4acTOK, €CIH B 3a00pe HYKHO
MIPEeyCMOTPETh BOPOTA IIUPUHON 3 M.

9. VYcraHoBuUTE COOTBETCTBHE MEXJy BEIMYMHAMH M HMX BO3MOXHBIMH 3HAUEHHSMH: K
KaX/I0MY 3JIEMEHTY [IEPBOr0 CTOJIONA MOI0EPUTE COOTBETCTBYIOLIUI 2JIEMEHT U3 BTOPOro CTOIOLA.

BEJIMYMHBI 3HAYEHUA
A) o6BeM Bofbl B 03epe baiikan 1) 1 1615,39

b) 00Bem makera kedupa 2) 23k

B) 06BeM Oacceiina 3) 721

I') 00beMm sitmka uist GpyKTOB 4) 600 m>



3anuiuTe B OTBET LU(PHI, PACHOJIO0KUB UX B MOPSJIKE, COOTBETCTBYIOIIEM OyKBaMm:

A b B F
10. B cOopHuKe OmieToB mo uctopuu Bcero 25 OuneToB, B 18 U3 HUX BCTpeYyaeTCsi BOIPOC IO

teme «Benukass OteuecTBeHHas BoiiHa». Haiinure BeposSTHOCTH TOTO, YTO B CIY4allHO BBIOpAaHHOM
Ha 3K3aMeHe OuJIeTe MIKOIbHUKY JOCTaHeTcs Borpoc o TeMe «Benukas OteuecTBeHHAs BOWHAY.
Ha nuarpamme nokasaHna cpeHeMecsuHas TeMieparypa Bo3ayxa B CankT-IletepOypre 3a kakblii
Mecsa 1999 ropa. [lo ropu3oHTanu yka3bIBarOTCS MECSIbl, MO BEPTUKAIM — TEMIIEpaTypa B
rpagycax Llenscus. Onpenenure mo nuarpaMMe HauOOJBINYIO CPETHEMECSYHYIO TEMIEpaTypy B
nepuo ssHBaps 1o Maid 1999 roma. OtBer naiite B rpanycax Llenbcus.

12. MecOenpHbIl CallOH 3aKJIIOYaeT JIOTOBOPHI C MPOM3BOAMTEIAMH MeOenu. B moroopax
yKa3bIBACTCS, KAKOW MPOIIEHT OT CYMMBbI, BRIPYYCHHOH 3a MpOJaKy MeOeNu, MOCTYNaeT B JIOXO.
MeOEeIBHOro CajioHa.

B mpeiickypanTe mpuBeneHbl LieHbl Ha uYeThipe rapiepoba. Ompenenute, npojaka Kakoro
rapaepoba Hanbojee BBITOAHA JUIsl CallOHA. B oTBeTe 3amuinmTe, CKOJIBKO PYOJed MOCTYHNUT B
JI0XOJ] cajJloHa OT MPOJAXKH 3TOro rapaepoda.

13, Smuk, numeromuii popmy Kyda ¢ peopom 10 cm 0e3 0gHOM IpaHH, HY’)KHO ITOKPAaCUTh CO
BCEX CTOPOH CHapyku. HaiiauTe muiomaas mMOBEPXHOCTH, KOTOPYIO HEOOXOIUMO MOKpacuTh. OTBET
JafiTe B KBAJIPATHBIX CAHTUMETPAX.

14. Ha pucynke u300paxen rpapuk ¢pynkuun y = f(x). Uucna a, b, ¢, d u e 3agator Ha ocu X
yeTeipe uHTepBana. [lomb3ysich rpadukoM, MOCTaBbTe B COOTBETCTBHE KaXIOMY HHTEpPBAIY
XapaKTEePUCTHKY (DYHKIIMU MM €€ TPOU3BOIHOM.



NHTEPBAJIbI 3HAUYEHNS ITPOM3BOJHOI

A) (a; b) 1) MPOM3BOJIHAS OTPHUIIATEIIFHA HA BCEM MHTEpBAJIe
NPOU3BOJHAS TOJOXKUTEJIbHA B Hayajle WMHTEpBaIa WU
B) (b; ¢) 2) OTpHUIaTEIbHA
B) (c; d) B KOHIIE HHTEpBaJa
GyHKIMsS ~ OTpWIlaTeNlbHA B HAyaje  HHTEpPBada M|
') (d; e) 3) IIOJIOYKUTEIbHA B

KOHIIE UHTEpBAJIA

4) MIPOM3BOJIHAS TOJIOKUTENbHA HA BCEM HHTEpBasie 3alMILNUTE B
OTBET LUMU(DPHI, pACHOI0KUB UX B HOPSJIKE, COOTBETCTBYIOLIEM OyKBaM:

15.
B paBuoGeapennom tpeyronsuuke ABC meanana BM , mpoBeae¢HHas k OCHOBaHMIO, paBHa 42, a

. Haiinute 1y 60K0BO#M cTOpOoHBI TpeyroibHuka ABC.

16. Haiinute 00bEM NpaBMIIBHOM YETHIPEXYTOJIBHOM MUPaMUAbl, CTOPOHA OCHOBAHMS KOTOPOH

paBHa 6, a 60KOBOE peOpPO paBHO
17. Ha xoopauHaTHOM IPSAMOM OTMEUYEHO YUCIIO [=

U TOYKH

Kaxnoii Touke COOTBETCTBYET OJHO W3 YMCEN B MPaBOM CTOJIOE. YCTaHOBUTE COOTBETCTBUE
MEXIYy yKa3aHHBIMH TOYKAMH M YHUCIIaMd. BOuImMTe B NMPUBEACHHYIO B OTBETE TaONMILy TOJ
KaKJ10i OYKBOM COOTBETCTBYIOIIUN YUCITY HOMED.

A)A
5)B
B)C

I)D



YUCIIA

18. TIlepen GackeTOONBHBIM TYPHUPOM H3MEPHUIN POCT UTPOKOB OACKETOONHHONW KOMAaHJIBI
ropoaa N. Okazayiock, 4TO pOCT KaXJIOro M3 0acKeTOOJMCTOB 3TOW KoMaHibl Oosbmie 180 cM u
MeHblie 195 cm. BriGepure yTBepkaeHHUs, KOTOPbIE BEPHBI NPU YKa3aHHBIX YCIOBUAX. B oTBere
3aMuIIUTe HOMEpa BHIOPAHHBIX YTBEPXKIEHUH 0e3 MpoOenoB, 3amsaThiX U IPYTHX JTOTMOJTHUTEIbHBIX
CHUMBOJIOB.

1) B 6acket6oapHOM KOMaHAe ropoaa N o0s3aTenbHO €CTh UTPOK, pOCT KOToporo paseH 200 cM.
2) B 6acker6onbHOM KOMaH e Toposia N HeT urpokoB ¢ poctoM 179 cm.
3) Poct nro6oro 6ackeTdomcTa 3TOM KoMaHabpl MeHbIe 195 cm.

4) Pa3znuiia B pocte m00bIX ABYX HUTPOKOB OackeT0oNbHOM KoMaHbl ropona N cocTaBiser
ooiee 15
CM.

19. Haiiaure naTU3HAYHOE HATYPAIBHOE YUCIIO, KpaTHOE 3, cyMMa udp KOTOPOTO paBHA HX
Mpou3BeIeHNI0. B 0TBeTe ykaxuTe kakoe-HUOYIb OJTHO TAKOE YHCIIO.

20. B xop3unHe nexar 25 rpuboB: PEUDKUKH U Tpy3au. M3BecTHO, uTo cpean aroo0bix 11 rpubos
UMeeTCsl XOTa Obl OAMH PBIKHK, a cpeAu JroObiXx 16 rpuboB xoTs Obl oauH rpy3ab. CKOJNBKO
PBIKUKOB B KOp3UHE?

Kpumepuu ouenueanus.

Kaxnoe 3aganue onenuBaercs B 1 0ay
«2»-0-6 3apanui

«3»- 7-11 3apanuid

«»-12-16 3apanuit

«5»-17-20 3apanui






