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ITosacanreanbHan 3ammmcka

Pabowas nmporpamma yaeOHOTO Kypca « AAreOpa 1 HadaAa MATEMATHIECKOIO aHAAH32» 0A30BOIO
ypoBHA AAA  oOywarormmuxca 10 —11  kaaccoB paspaborama mHa ocHoBe DeaepasbHOro
TOCYAAPCTBEHHOTO OOPa30BATEABHOTO CTAHAAPTA CPEAHErO OOIINEro oOpasoBaHMA, C YIETOM
COBPEMECHHBIX MHPOBBIX TPEOOBAHUIL, IIPEABABAACMBIX K MATEMATHIECCKOMY OOpPA3OBAHHIO, U
TPAAUIIHH  POCCHICKOro 0OpasoBaHmsA. PeaAnsarius IIpOrpaMMbl  ODECIIEYMBACT OBAGACHHUE
KAFOYEBBIMH KOMIICTCHIIHAMM, COCTABAAIOIIUMU OCHOBY AAf CAMOPA3BHTHA H HEIIPEPHIBHOTO
00pa3soBaHUsA, IIEAOCTHOCTb OOIIEKYABTYPHOIO, AHYHOCTHOIO M IIO3HABATEABHOTO Pa3BUTHA
AMYIHOCTH OOYYaFOIIIXCA.

IHEAM NM3YUEHMA YUEBHOTI' O KYPCA

Kypc «AareOpa u HagaAa MATEMATHYECKOTO AHAAM32» ABAACTCH OAHHM U3 HATOOAEE 3HAYIMBIX
B IIPOTPAMME CTAPIIEH IIIKOABL, IIOCKOABKY, C OAHOM CTOPOHBI, OH ODECIICYNBACT HHCTPYMEHTAABHYIO
0a3y AASl I3YYEHIS BCEX €CTECTBEHHO-HAYIHBIX KYPCOB, 4 C APYTOM CTOPOHBL, (DOPMHPYET AOTHIECKOE
1 aOCTPAKTHOE MBIIIACHHE VYaIIUXCA Ha YPOBHE, HEOOXOAUMOM AASl OCBOCHHA KypCOB
nH(GOPMATHKH, OOIIECTBO3HAHUSA, HCTOPHN, CAOBECHOCTH. B paMkax AAHHOTO Kypca ydarmuecs
OBAAAEBAIOT YHUBEPCAABHBIM ~A3BIKOM COBPEMCHHOH HAyKd, KOTOpasd (POPMyAHPYET CBOU
AOCTITKEHUA B MATEMATHIECKOH pOpMeE.

Kypc aAreOper m HAYaA MAaTEMATHYECKOTO aHAAM3A 3aKAAABIBAET OCHOBY AAfl YCIICIITHOTO
OBAAACHHSA 3aKOHAME (DU3HKI, XUMIH, ONOAOTHH, IIOHUMAHIA OCHOBHBIX TCHACHIIHH 9KOHOMUKH I
OOIIECTBEHHOI KU3HM, IIO3BOAACT OPHCHTHPOBATHCA B COBPEMEHHBIX IIH(POBBIX M KOMIIBIOTEPHBIX
TEXHOAOIHAX, YBEPCHHO HCIIOAB30BATH HX B ITOBCCAHEBHON JKHM3HM. B TOXE Bpems OBAAACHHE
aOCTPAKTHBEIMA M AOTHYECKA CTPOTHMH MATEMATHYCCKUMU KOHCTPYKIIHAME pPa3BHBACT YMCHEHC
HAXOANTH 3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTHHHOCTD YTBEP/KACHHSA, HCITOAB30BATH ODOOIIEHHE I
KOHKPETH3AINIO, aOCTPATHPOBAHNE U AHAAOTHIO, (POPMUPYET KPEATHBHOE U KPUTHICCKOE
MBIIIIACHHE. B XOAe m3ydeHHA aAreOpbl B HAYAA MATEMATHYECKOTO aHAAM3A B CTApIHCH IIKOAE
VYAIIHIECsA ITOAYYAIOT HOBBIH OIBIT PEINCHHUA IIPUKAAAHBIX 33Aa49, CAMOCTOATEABHOIO IIOCTPOCHUSA
MATEMATUYICCKUX MOACACI;‘I pCaAbeIX CI/ITyaHHﬁ nu I/IHTepHpeTaL[I/II/I HOAy‘ICHHbIX pCL[ICHI/II;‘I,
3HAKOMATCA C IPUMEPAMI MATEMATHYCCKUX 3aKOHOMEPHOCTEH B IPUPOAE, HAYKE U B HCKYCCTBE, C
BBIAAFOIIIMMECH MATEMATHICCKUMI OTKPBITHAMI U HX aBTOPAMH.

Kypc obaasaer 3HAYHTEABHBIM BOCIIHTATCABHBIM ITOTCHIIHAAOM, KOTOPBIH PEAAH3YETCA KAK
yepe3 yIeOHBIH MaTepHaA, CIIOCOOCTBYIOIIMH (DOPMUPOBAHHUIO HAYYHOIO MHUPOBO33PEHUSA, TAK U
dyepes creruduKky y4eOHOH AEATEABHOCTH, TPEOYIOMIEH CaMOCTOATEABHOCTH, aKKYPATHOCTH,
IIPOAOAKHTEABHON KOHIICHTPAIIMH BHIMAHIA U OTBETCTBCHHOCTH 32 IIOAYICHHBIH PE3YABTAT.

B ocHOBe MeTOAMKNM OOyueHHA aAreOpe MW HAYaAaM MATEMATHYECKOIO AHAAN3A ACKHT
ACATEABHOCTHBIH IIPUHITUII OOy ICHU.

Crpykrypa kypca «AAreOpa M Hadard MATEMATHYCCKOIO AHAAM32» BKAIOYACT CACAYIOIIHE
coAepiKaTeABHO-MeTOoAnmdecKkue AnHHH: «Uwmcaa w  BeramcAeHus», «PyHkimm u  rpadpukm,
«YpaBHeHHsA u HepaBeHCTBa, «Hawana maremarmdaeckoro amasmsar, «MuOkecTBa 1 AorHKay. Bcee
OCHOBHBIC COACP/KATEABHO-METOAMYCCKIE AMHIN N3Y9AIOTCA Ha IIPOTMIKECHUH ABYX ACT OOydYeHNsA B
CTapIIEH IIIKOAE, ECTECTBCHHO AOIIOAHSASA APYT APYIa U IOCTEIICHHO HACHIIIAACh HOBBIMH TEMAMH 1
pasaesamu. AaHHBIH Kypc ABASETCA MHTEIPATUBHBIM, IIOCKOABKY OOBEAHHACT B cebe COACp/KAHHE
HECKOABKUX MAaTEMATHYECKUX AHCITHIIAUH: aAreOpa, TPHUIOHOMETPHA, MATEMATUYCCKHH aHAAHS3,
TECOPHSA MHONKECTB H Ap. [lo Mepe TOro, kaxk yvammecs OBAAACBAIOT BCE OOAee IITHMPOKUM
MATEMATHYCCKUM AIIIIAPATOM, ¥ HEX ITOCACAOBATEABHO (DOPMHPYETCH M COBEPIICHCTBYETCA YMECHIE

CTpOI/ITb MATCMATHICCKYIO MOACAD pCaAbHOfI CHUTyallnm, HpI/IMCHHTb 3HAaHMSA, IIOAYICHHBIC B KypcCe



«AAredpa M Ha9aAd MATEMATHIECKOIO AHAAU3a», AASL PEIIIEHUA CAMOCTOATEABHO C(DOPMYAHUPOBAHHOM
MaTEMATHYIECKOI 3aAQ9H, 4 3aTEM HHTEPIPETUPOBATH IIOAYIECHHBIH PE3YABTAT.

CoaepikaTe AbHO-METOAUYCCKAA AMHNA «YHCAQ B BBIYHCACHHUA» 3aBepinaeT (hOPMUPOBAHLE
HABBIKOB HCIIOAB30BAHUA ACHCTBUTEABHBIX YHCEA, KOTOPOE OBIAO HAYATO B OCHOBHOM IIKOAe. B
CTapImeil IIKOAE OCOOOE BHUMAHHE YACAACTCH (POPMUPOBAHUIO IIPOYHBIX BBIYHCAHTEABHBIX
HABBIKOB, BKAFOYAIOIINX B CeOf HCIIOAB30BAHHIE PA3AHYHBIX (DOPM 3AITHCH ACHCTBHTEABHOTO YHCAA,
YMEHUE PAIlMOHAABHO BBITOAHATH ACHCTBHA C HHMH, ACAATh IIPHUKHUAKY, OIICHHUBATH PE3YABTAT.
OOy4arormecss IMOAYYarOT HABBIKH IIPHOAIKEHHBIX BBEIMHCACHHM, BBIIOAHCHHA ACHCTBHI C
YHUCAAMH, 3aIUCAHHBIMHA B CTaHAAPTHONH POpME, HCIOAB30BAHUA MATEMATHYECCKHX KOHCTAHT,
OIIEHUBAHUSA YNCAOBBIX BEIPA/KEHHUIH.

Awnnapns «VpaBHEHNA H HEPABEHCTBA» PEAAU3YETCA HA IPOTAHKEHUII BCETO OOYICHUA B CTAPIIICH
IITKOAE, TIOCKOABKY B KaKAOM PasA€A€ IIPOTPAMMBI IIPEAYCMOTPEHO PEIIeHHE COOTBETCTBYFOIINX
3apad. OOyuarormecs OBAAACBAIOT PASANYHBIMH METOAAMU PEIICHUSA I[EABIX, PALMOHAABHBIX,
HPPAITUOHAABHBIX, ITOKA3aTEABHBIX, AOIapU(PMUYECKUX U TPUTOHOMETPHUYECKUX YpaBHEHHII,
HepaBeHCTB M uX cucrteM. [loAydeHHbBIE YMEHHA HCIIOAB3YIOTCA IIPH MCCACAOBAHHH (PYHKINNA C
ITOMOIIBIO IIPOM3BOAHOM, PEIIEHUN ITPUKAAAHBIX 33A29 M 3aAa9 Ha HAXOKACHUE HAMOOABIIHUX U
HAUMCHBIINX 3HAYCHUH (QyHKimu. AaHHAA COACPKATCABHAS AHHHA BKAIOYACT B ceOA TaKiKe
dopMupoBaHre YMEHHI BBIIOAHATH Pacu€rsl 110 (POPMyAaM, IIPEOOPA3OBAHUA  IICABIX,
PAITMOHAABHBIX, HPPAIIMOHAABHBIX M TPUIOHOMETPHYECKUX BBIPAKEHUIN, 2 TAK/KE BBIPAKCHHH,
COACPIKAININX CTEIIEHHM M AorapudMel. baaropaps wmsydeHHIo aAreOpamveckoro MaTepHasa
IIPOUCXOANT AAABHCHIIICE PA3BUTHE AATOPHTMHYECCKOIO M aOCTPAKTHOIO MBIIIIACHUS YYAIIIXCH,
dopMUPYIOTCA HABBIKM ACAYKTHBHBIX PACCYKACHHM, pabOTBI C CHMBOABHBIMU  (DOPMAMH,
IIPEACTABACHHA 3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BHAC PAaBEHCTB M HEPaBEHCTB. AArebpa
rnpeaAaraeT 3p@EeKTUBHBIE MHCTPYMEHTHEI AAA PEIICHUA HPAKTHYECKHX M E€CTECTBEHHO-HAYYIHBIX
32A29, HATASAHO AEMOHCTPHPYET CBOM BO3MOKHOCTH KAK A3BIKA HAYKH.

CoaepixareApHO-MeTOAMYECKAA AMHHA «PyHKIHE © rpadpUKm» TECHO IEPEIAETACTCH C
APYIMIMU AMHHAMHU KypCa, ITOCKOABKY B KAKOM-TO CMBICAE 3aAQET ITOCAEAOBATEABHOCTb H3yYEHUSA
marepuasa. VsydeHue CTEIeHHOMN, ITOKA3aTEABHOM, AOTApU(MMHYECKOH H TPUIOHOMETPHIECKUX
dyHKIMIA, UX CBOWCTB U IPaddHKOB, HCIIOAB3OBAHHE (DYHKIIHH AAA PEINEHHA 33AA9 U3 APYIUX
YVIEOHBIX IIPEAMETOB M PEAABHOH *KH3HU TECHO CBA3AHO KaK C MATEMATHYECKUM AHAAM30M, TaK U C
peleHueM ypaBHEHHUN U HepaBeHCTB. [Ipu aTom GoAbIIoe BHHMAHHE yAeAACTCA (DOPMUPOBAHUIO
yMEHUA BBIpaxKaTh (DOPMyAAMH 3aBUCUMOCTH MEKAY PA3AHYHBIMA BEANYHHAMH, HCCAEAOBATDH
ITOAyY€eHHBIE (DYHKIINH, CTPOUTH UX rpacpukn. Marepuan sToi COACPKATEABHON AMHIN HAIIEACH Ha
pasBUTHE YMECHHI M HaBBIKOB, ITO3BOASIFOIINX BBIPAKATH 3aBUCHUMOCTH MEKAY BEANYHMHAMH B
pasAMYIHON (pOpMe: AHAAUTHIECKOH, rpadpudeckoi um caoBecHoil. Ero msyuenme crocoOcTByer
PasBUTHIO AATOPHTMHUYECKOIO MBIIIIACHUA, CIOCOOHOCTH K OOOOINEHHMIO M KOHKPETH3AIIHH,
HUCITOAB30BAHHIO aHAAOTHI.

Coaepxareapnas AmHna «Hagasra maTemMaTnmdeckoro amaAm3a» IIO3BOAAET CYIIIECTBEHHO
PACIITIPUTD KPYI KAK MATEMATUYECKHX, TaK U IIPUKAAAHBIX 3aAa4, AOCTYIIHBIX OOyYaroInuMmcs, y
KOTOPBIX ITOSBASICTCA BO3MOMKHOCTb HCCACAOBATH M CTPOUTDH IpaduKu (PYHKIINH, OIPEACAATH HX
HAaHOOABIIINE U HAUMEHDIIINE 3HAYCHUSA, BEIYUCAATH IIAOIIAAH (PUIYP U OODBEMBI TEA, HAXOAUTDH
CKOPOCTH U YCKOPEHHSA IIPOIIeCCOB. AaHHAA COACPKATEABHAA AHIA OTKPHIBAET HOBBIE BO3MOKHOCTHU
ITOCTPOCHHUA MATEMATIIECKUX MOACAEH PEAABHBEIX CHTYAIIHH, HAXOKACHHUA HAMAYUIIIEIO PEIICHHA B
IIPUKAQAHBIX, B TOM YHCAE COIHAABHO-9KOHOMUYECKHX, 3aAadaX. 3HAKOMCTBO C OCHOBAMU
MATEMATUYIECKOTO aHAAHM3a CIIOCOOCTBYET PasBUTHIO aAOCTPAKTHOIO, (POPMAABHO-AOTHYECKOIO H

KPEATUBHOTO MBEIIIIACHUSA, (DOPMHPOBAHIIO YMEHUIT PACITO3HABATD IIPOABACHHA 3aKOHOB MATEMATHKI
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B HayKe, TEXHHKE U HCKyccTBe. OOYJarOIIIecs y3HAIOT O BBIAAIOIIUXCA PE3YABTATAX, [IOAYICHHBIX B
XOAE Pa3BUTHA MATEMATHKH KaK HAYKU, 1 UX aBTOPAX.

CoaepikateAbHO-MeTOATYCCKaA AUHNA «MHOXKECTBA M AOIMKa» B OCHOBHOM IIOCBSAIIICHA
5AEMEHTAM TEOPHH MHOKECTB. TeOpETHKO-MHOKECTBEHHBIE ITPEACTABACHUA IIPOHU3BIBAIOT BECh
KYPC IIKOABHOHM MATEMATHKH U IIPEAAArAIOT HAMOOACE YHUBEPCAABHBIH A3BIK, OOBEANHAIOIIIHI BCE
PA3AEABI MATEMATHKH M €€ IIPUAOKEHUI, OHU CBA3BIBAIOT PA3HBIE MATEMATHIECKHE AUCIIHIIAMHEL B
eamHoe 1eaoe. Ilosromy BaKHO AQTh  BO3MOKHOCTH IIIKOABHHKY IIOHHMATB TECOPETHKO-
MHOJKECTBEHHBIH A3BIK COBPEMEHHON MATEMATUKH H HCIIOAB30BATH €IO AAA BBIPAKCHHA CBOHX
MBICAEH.

B xypce «AAreOpa m HadaAa MATEMATHYECKOIO AHAAHM3Q» IIPUCYTCTBYIOT TaKIKE OCHOBEI
MATEMATIYIECKOTO MOACAHPOBAHNA, KOTOPBIE IIPU3BAHBL C(POPMUPOBATH HABBIKM IIOCTPOCHHSA
MOACACH PEAABHBIX CHTYAIIMH, MCCACAOBAHHA ITHX MOACACH C IIOMOIIBIO AIllIapaTta aAreOpsl 1
MaTEMaTIIECKOTO aHAAN32 H MHTEPIPETAIINN IIOAYIECHHBIX PE3YABTATOB. Takue 3aAaHuA BIIACTEHEI B
KAKABIH H3 PAa3ACAOB IIPOIPAMMBI, ITOCKOABKY BECh MATEPHAA KypCa IMHPOKO HCIIOAB3YETCA AAf
peleHns IPUKAAAHBIX 3aAa4. [Ipr perreHnn peaAbHBIX IPAKTHYECKHX 3aAAY YIAIIHECH Pa3BHBAIOT
HaOAFOAATEABHOCTD, YMEHHE HAXOAHUTH 3aKOHOMEPHOCTH, aOCTPArHpOBAThCH, HCIOAB30BATDH
AHAAOIMIO, 0OO0IIATD M KOHKPETH3UPOBATH IPOOAEMY. AeATEAPHOCTD 110 (DOPMUPOBAHIIO HABEIKOB
pelIe N IIPUKAAAHBIX 3aAa9 OPTAHHU3YETCA B IIPOLIECCE U3YUCHHA BCEX TEM Kypca «AATeOpa 1 HavaAa
MATEMATHYICCKOTO AHAAH3AY.

MECTO YUYEBHOT'O KYPCA B YUEGHOM ITAAHE
B yuebnom maaHe Ha mM3ydeHMe Kypca aAreOpbl M HAa9aA MATEMATHYECKOIO aHAAM3a HAa 0Oa30BOM
ypoBHe oTBOANTCA 2 yaca B HeaeAro B 10 kaacce u 3 waca B Heaearo B 11 kaacce, Bcero 3a ABa roaa
obygenns — 170 gacos.Coaepixanue oOydeHus

10 KAACC

Yucaa 1 BEIMHCACHUA
Parmonaspnbie  gmcaa. OOBIKHOBEHHBIE M ACCATUYHBIE APOOH, IIPOIIEHTHI, OECKOHEYHBIE
[IEPHOAMYECKHE  APOOH.  ApudMeTHYIecKHe OIepanud €  PANUOHAABHBIMU  GHCAAMI,
IIpeOOPA3OBAHMA YNCAOBBIX BBIPAKCHHH. |lpumeHeHHE APOOCH M IIPOLIEHTOB AAfl PEIICHUSA
IIPUKAQAHBIX 3aA2Y U3 PA3AHYHBIX OTPACACH 3HAHUIT U PEAAbHOMN KU3HI.
AeHicTBHTEABHBIC YHCAQ. PallMOHAABHBIC I HPPAITHOHAABHBIC YNCAL. APH(METHIECKIE OIIEPALINN
C ACHCTBUTEABHBIMU YHCAAMHE. | IpHOAIKEHHDBIC BBIYNCACHNA, IIPABHAA OKPYTACHHSA, IIPUKUAKA 1
OIICHKA PE3YABTATA BBIYUCACHUIL.
Crenenp ¢ meabM mnokxaszateaem. CraoaaprHas ¢opma 3aIuCH  ACHCTBUTEABHOIO YHCAA.
McrmoAp3oBaHIE ITOAXOASAIIEH  (POPMBI  3aIINCH  ACHCTBHTEABHBIX ~HUHCEA AAS  PEIICHNA
IIPAKTHYECKHUX 33A29 U IIPEACTABACHUA AAHHBIX.
ApudMeTHIECKHI KOPEHb HATypaAbHON crermeHn. AefcTBuA ¢ apudMETHIECCKUMHU KOPHAMH
HATyPaABHOM CTEIICHMU.
CuHyc, KOCHHYC U TAHI€HC YUCAOBOIO apryMeHTa. APKCHHYC, APKKOCHHYC, APKTAHICHC IHCAOBOIO
aprymMeHTa.

YpaBHEeHUA U HEPABEHCTBA
TokAecTBa U TOKAECTBEHHBIE IIPEOOPA3OBAHUAL
[IpeoOpasoBanme TPUIOHOMETPHIECKHUX BBIPAKEHIH. OCHOBHEIE TPUTOHOMETPUIECKHE (POPMYABL.
Vpasuenwne, kopens ypasaenus. Hepasencrso, perrenne HepaseHcTBa. MeTOA HHTEPBAAOB.
Perrenne 1ieAbIx 1 APOOHO-PAIIMOHAABHEIX YPABHEHIN 1 HEPABEHCTB.
Perrienre uppalimOHAABHBIX YPABHEHIN 1 HEPABEHCTB.

Pemrenne TpuroHOMETpHUYECKIX YPABHEHHIM.,



[IpumeHeHue ypaBHEHNI M HEPABEHCTB K PEIICHUIO MATEMATUYICCKUX 3aAA9 U 33AA9 U3 PA3AHMIHBIX
obAacTell HAyKH U PEAAbHON JKU3HIL
DyHKIMY U rpaUKH
@ynkins, criocoOwr 3apanns pyukunn. I'pacduk dpysaxnmu. Bzanmuo odparasie dpyHKITHM.
OO0aacTp OIpeAeACHHA U MHOXKECTBO 3HadeHni (yukmmu. Hyam dyaxoumm. [Ipomexyrkn
3HAKOITOCTOAHCTBA. YETHBIC M HEUETHBIE (DYHKITHH.
Crerrennas yHKIUA C HATYPAABHBIM H IIEABIM ITOKa3aTeAeM. Eé coiicta u rpaduk. CpoiicTa 1
rpacpuk KOpHA N-OI CTEIIEHN.
Tpuronomerpuyaeckas OKPYKHOCTB, OIPEACACHHE TPUIOHOMETPHUYIECKUX (DYHKIIUI YHCAOBOIO
aprymMeHTa.
Hauaaa maTeMaTH4ecKoro aHasusa
[TocaeaoBaTeABHOCTH, CIOCOOBI 3aAAHUA ITOCAEAOBATEABHOCTEH. MonoToHHBIE
ITOCAEAOBATEABHOCTH.
Apudmerageckas U IeOMETPUYECKas IIporpeccur. BeckoHedHO yOBIBAarommas IeOMETPHUYECKas
rporpeccus. Cymma OECKOHEIHO YOBIBAOIIEH reomMeTrpudeckoil nporpeccun. PopMyaa CAOKHBIX
rporieHToB. KcroapsoBanue mporpeccun AAA PEIIEHUA PEAABHBIX 3aAa9 IIPHKAAAHOTO XapaKTepa.
MHuo>xecTBa 1 AOTUKA
MHO:XeCTBO, OIIEPALIHH HaA MHOKECTBaME. Auarpammer Diiaepa—Benna. [Iprmenenne TeopeTuko-
MHOKECTBEHHOTO aIllIapaTa AAfl OIHCAHHA PEAABHBIX IIPOIIECCOB U ABACHUIA, IIPU PEINEHUHN 3aAaY
13 APYTHX YIEOHBIX IIPEAMETOB.

OHpCACACHHC, TEeOpEMa, CACACTBHEC, AOKA3ATCABCTBO.

11 KAACC

UYncaa 1 BEIMUCACHUA
Harypaapnble 1 rieanle uncaa. [ IpusHakm ACAMMOCTH IIEABIX YHCEA.
CrenieHb ¢ PalTMOHAABHBIM ITOKa3aTeAeM. CBOMCTBA CTEIICHU.
Aorapudm dncaa. AeCATHIHBIC H HATYPAABHBIC AOTAPH(DMBL

YpaBHeHUA 1 HEPABEHCTBA
[IpeoOpasoBanme BHIPAKEHIIHA, COACPHKAIIUX AOTAPU(MEL
[TpeobpazoBaHme BEIPAKEHHI, COAECPKAIINX CTEIICHH C PAITHOHAABHBIM ITOKA32TEACM.
[Tpumeps! TPUTOHOMETPHUIECKUX HEPABEHCTB.
ITokazaTeAbHBIE ypABHEHHA U HEPABEHCTBA.
Norapudmudeckue ypaBHEHIA U HEPABCHCTBA.
CucreMbl AMHEHHBIX ypaBHEHHH. PerrreHne IpHKAAAHBIX 33A29 C IIOMOIIBIO CHCTEMbI AMHEHHBIX
VPABHEHUI.
CrcreMBl M COBOKYITHOCTH PAITMOHAABHBIX YPABHEHUI U HEPABEHCTB.
[Tpumenenne ypaBHEHHIT, CHCTEM M HEPABEHCTB K PEIICHHIO MATEMATHYECKUAX 3aAad U 3329 U3
PAasAMYIHBIX OOAACTEH HAYKH U PEAABHOM KU3HI.

®yHKIMU U rpadUKu
@Oynknnsa. [lepuoanueckne dpynknun. [Ipomexyrkun monoronHOoCTH dyHKIHH. MaKCHMyMBl H
muHEMYMBI pyHKInn. HanOoasIiee n HanmeHbIee 3HaYeHIE (PYHKITHH HA IIPOMEKYTKE.
Tpuronomerpudaeckue PYHKIIUH, UX CBOHCTBA U IPadHKIL.
[ToxazareapHas u Aorapudmuyeckas (OYHKIINN, HX CBOWCTBA U IpaddUKN.
HcrroapsoBanue rpapukoB (PyHKIININ AASl PEIIECHUA YPABHEHHUI M AMHEHHBIX CHCTEM.
HcrroapzoBanne rpadpukoB (PYHKITHI AAfl UCCACAOBAHHSA IIPOIECCOB U 3aBUCHMOCTEH, KOTOPHIE

BO3HHKAIOT IIPH PCIICHUM 3aAa9 U3 APYTHUX Y‘IC6HBIX IIPEAMCTOB 1 pCaAbHOI}‘I KHU3HM.



Hauaaa maTemMaTH4ecKoro aHaAu3sa
HenpepeBasie dpyukimn. MeToa HHTEPBAAOB AASl PEIIIEHUA HEPABEHCTB.
[Npoussoanas dpyukumn. I'eomerpruaeckuii u PUIHIECKUN CMBICA IIPOU3BOAHOI.
[IpousBoansie saemeHTApHBIX QyHKIHH. DPOPMyABI HAXOMKACHHSA IIPOM3BOAHOW  CYMMEL,
IIPOM3BEACHUA U YACTHOTO (PYHKITHH.
[pumenenne IIPOU3BOAHOI K HCCACAOBAHHIO (DPYHKINMNI HA MOHOTOHHOCTH M 9KCTPEMYMEL.
HaxoxaeHre HANOOABIIIETO M HANMEHBIIIETO 3HAYCHUA (DYHKIIUN HA OTPE3KE.
IIpumeHeHHE TIPON3BOAHOMN AAS HAXOMKACHHSA HAMAYYIIIEIO PEIICHUA B IPUKAAAHBIX 3aAA9AX, AAS
OIIPEACACHHUA CKOPOCTH IIPOIIECCa, 3aAAHHOTO (DOPMYAOH UAH IPpadOHKOM.
[TepBooGpasnas. Tabaura mepBOOOPa3HBIX.
Wuarerpaa, ero reomerpudeckuii n (hU3NYUECKHH CMBICA. Brramcaenne muTterpasa mo dgopmyae
Herorona-Aetibaurra.

ITaaHUpyeEMBIE PEe3yABTATEI
OcBoenne ygeOHOTO mpeamera «MaremaTnka» AOAKHO OOECIIEYMBATH AOCTIKEHHE Ha YPOBHE
CPEAHErO OOIIEro OOPa3sOBAHUA CACAYIOIINX AHMYHOCTHBEIX, METAIIPEAMETHBIX M IIPEAMETHBIX
00pa3OBATEABHBIX PE3YABTATOB:

AM9HOCTHBIE PE3yABTATEI
AMYHOCTHBIE ~ PE3YABTATBI ~ OCBOCHHA IIPOrpaMMbl  y4eOHOro mpeAmera  «MaremaTukay
XapaKTEPU3YIOTCA:
I pascoaricxoe 6ocnumarue:
CchOPMUPOBAHHOCTBIO TPAKAAHCKOHN O3HUIIHH OOYYAIOIIETOCA KaK AKTHBHOIO M OTBETCTBEHHOTIO
YAEHA POCCHIICKOIO ODIIECTBA, IIPEACTABACHHEM O MATEMATHYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS
PASAUYHBIX CTPYKTYP, ABACHHI, IIPOICAYP I'PAKAAHCKOIO OOIecTBa (BBIOOPBI, OIPOCHI M IIp.),
YMEHHEM B3aHMOACHCTBOBATD C COIMAABHBIMU HHCTHTYTAMH B COOTBETCTBHH C MX (DYHKIIUAMH K
HA3HAYCHHUCM.
Iampuomuuecxoe socnumariue:
cpOPMHPOBAHHOCTBIO POCCHUHCKON TI'PAKAAHCKOH HAECHTHYHOCTH, VBAKCHHA K IIPOIIAOMY H
HACTOSIIIEMY POCCHUICKON MATEMATHKH, IIEHHOCTHBIM OTHOIIEHUEM K AOCTHKCHHAM POCCHICKUX
MATEMATUKOB U POCCHHCKON MAaTEMATHYECKON IIKOABI, K HCIOAB30BAHUIO 9THX AOCTHKEHHN B
APYTHX HAyKaX, TEXHOAOTHSAX, Chepax IKOHOMHUKI.
Ayxosto-nupascmeenroe socnumariue:
OCO3HAHHEM AYXOBHBIX IIEHHOCTEH POCCHICKOIO HapOA2a; COOPMHPOBAHHOCTBIO HPABCTBEHHOIO
CO3HAHUS, ITHIECKOTO IIOBEACHHSA, CBA3AHHOIO C IIPAKTHYECKUM IIPUMEHEHHEM AOCTIKEHUIT HAYKI
1 ACATEABHOCTBIO YIEHOTO; OCO3HAHUEM AHMYHOIO BKAGAA B IIOCTPOEHHE YCTOMYUBOTO OYAVIIIETO.
Dememuueckoe socnumarue:
5CTETUYECKHM OTHOINEHUEM K MHpPY, BKAOYAs ICTETHKY MAaTEMATHYECKUX 3aKOHOMEPHOCTEH,
OOBEKTOB, 3aAa4, PELICHUIN, PACCYKACHHI; BOCHPHUHMYHBOCTBIO K MATEMATHYECKHM ACIIEKTaM
PAa3AMYIHBIX BUAOB HCKYCCTBA.
Dusuuecxoe socnumarue:
cpOpPMHPOBAHHOCTBIO YMEHUA IIPUMEHATh MATEMATHYECCKHE 3HAHNA B HMHTEPECAX 3AOPOBOIO U
6e30I1aCHOro 00Pas3a KU3HH, OTBETCTBEHHOIO OTHOIIEHHUS K CBOEMY 3A0POBBIO (3A0POBOE IIUTAHUE,
COAAQHCHPOBAHHBI PEKUM 3aHATHH U OTABIXa, peryAdpHas (pU3HYECKasds aKTHBHOCTD);
pHU3MIECKOro COBEPIIIEHCTBOBAHUA, IIPH 3aHATHAX CIIOPTHBHO-O3A0POBHTEABHOM ACATEABHOCTBIO.
Tpyoosoe socnumariue:
FOTOBHOCTBIO K TPYAY, OCO3HAHHEM LIEHHOCTH TPYAOAIOOHSA; MHTEPECOM K PasAHYHBIM cepam

IPO(HECCHOHAABHOI ACATEABHOCTH, CBA3AHHBIM C MATEMATHKON H €€ IPHAOKCHUAMU, YMEHUEM
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COBEPIIATh OCO3HAHHBIN BEIOOP OYAYIIEH IIPO(ECCHH U PEAAN30BBIBATH COOCTBEHHBIC KI3HEHHBIC
IIAQHBI; TOTOBHOCTBIO H CIIOCOOHOCTBIO K MATEMATHYECKOMY OOPAa30BAHUIO H CAMOOOPA30OBAHUIIO
HA IIPOTHKEHNN BCEH KU3HU; TOTOBHOCTBIO K AKTHBHOMY VYACTHIO B PEIIICHUH IIPAKTUYCCKIX 32AQY
MAaTEMATHYIECKOI HAIIPABACHHOCTH.

DKo0zuteckoe socnumanie:

C(hOPMHPOBAHHOCTBIO ~ OKOAOTHYECKOH  KYABTYPBI, IIOHHMAHHEM BAHUAHHAA  COI[HAABHO-
S9KOHOMHYECKUX IIPOLIECCOB HAa COCTOfHHUE IIPUPOAHON U COITMAABHOI CPEABI, OCO3HAHHEM
rAODAABHOTO XapaKTepa 9KOAOTHIECKHUX IIPOOAECM; OPUEHTAITHECH Ha IIPHIMEHEHIE MATEMATHICCKIX
3HAHUN AASl PEIIICHUA 32Aa9 B OOAACTH OKPY/KAFOIIEH CPEABI, IIAAHUPOBAHUSA IIOCTYIIKOB 1 OLICHKN
HX BO3MOJKHBIX ITOCACACTBHE AAS OKPY/KAIOIIICH CPEABIL.

Llennocmu nayurnozo nosmarnus:

cpOpPMHPOBAHHOCTBIO MHPOBO33PEHHA, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHA
HAYKH ¥ OOINECTBEHHOM IIPAKTHUKH, IOHHMAHHEM MATEMATHYCCKOH HAyKd Kak cdepsl
YEAOBEYECKOH AECATEABHOCTH, ITAIIOB €€ PAasBUTHUA M 3HAYHUMOCTH AAA PA3BUTHA ITHBHAM3AIINY,
OBAAAEHHUEM A3BIKOM MATEMATHKH M MATEMATHYECKON KYABTYPOH KaK CPEACTBOM ITO3HAHUSA MHUPA;
TOTOBHOCTBIO OCYIIIECTBAATD IIPOEKTHYFO M HCCAEAOBATEABCKYIO ACATEABHOCTD HHAUBHUAYAABHO U B
IpYIIIIE.

MeTanpeAMeTHBIE PE3YABTATEI

MeranpeAMETHBIE  PE3YABTATBI OCBOCHHA IPOrPaMMBI  yaeOHOro upeamera «MaremarTnkay
XAPAKTEPHU3YIOTCA OBAAACHUEM YHUBEPCAALHBIMU ITO3HABATEABHBIMH 0CUC/I6UAMU, VHUBECDCANbHBIMU
KOMMYHUKANIUEHEIMU OCUC/ISUAMY, YHUBEPCANBHBIMU PELYAAIIUSHBIMU OCUCINEUAMU.

1) Yuusepcarsnvie mosmaBareapHBIE Oeticmsus, obecneuusaron @opmuposarie 0asosbrx KOZHUMUSHEIX
npoyeccos  obyuaromuxca  (0céoerue  Men0008  NOIHAHUA — OKDYHAIMWE0 Mupa, —NPUMEHEHUE  N0ZUHECKUX,
UCen1e006anmeneKux onepayutl, Ymenut pabomams ¢ urgopmayuer).

baszoBere Aormyeckue AericTBHA:

° BBIABAATh M XAPAKTEPHU30BATH CYIIECTBCHHBIC IIPH3HAKA MAaTEMATHYCCKAX OODBEKTOB,
ITOHATHUIA, OTHOINEHUI MEKAY IIOHATUAMU; POPMYAUPOBATH OIIPEACACHHA ITOHATHIL; yCTAHABAUBATD
CYIIIECTBEHHBIH IIPU3HAK KAACCH(PUKAIINN, OCHOBAHUA AAfl OOOOIIEHUA U CPABHEHMUA, KPHTEPUU
IIPOBOAMMOTO aHAAN32;

. BOCIPHHHUMATH, (POPMYAHPOBATH H IIPEOOPA3OBBIBATH CYHKACHHSA: YIBEPAUTEABHBIC H
OTPHULIATEABHBIC, EAMHIYHBIE, YACTHBIE U OOIIIHE; YCAOBHBIE;

° BBIABAATH MATEMATHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBA3M H IIpOTHBOpednsa B (akTax,
AAQHHBIX, HAOAFOACHUAX U YTBEPKACHUAX; IIPEAAATATh KPHTEPUU AASl BEIABACHIA 3aKOHOMEPHOCTEH
U IPOTUBOPEIHIL;

° AEAATh BBIBOABI C HCIIOAB30BAHHEM 3aKOHOB AOTHKH, AEAYKTUBHBIX M HHAYKTHBHBIX
YMO3aKAFOYECHHH, YMO3AKAFOUEHHUI 110 AHAAOTHH;

. IIPOBOAUTH CAMOCTOATEABHO AOKA3aTEABCTBA MATEMATHYECKUX YTBEPHKACHHUIT (IIPAMBIE U OT
IIPOTHBHOIO),  BBICTPAMBATL  APIYMEHTAITHMIO, IIPUBOAUTD IIPUMEPHI M KOHTPIPHMEPHI;
0OOCHOBBIBATH COOCTBEHHBIE CYKACHHSA U BBIBOABI;

° BBIOHPATD CIIOCOD perreHus yaeOHOM 3aAa9H (CPABHUBATH HECKOABKO BAPHAHTOB PEIICHII,
BEIOMPATH HAMOOAEE ITOAXOAAIINN € YIETOM CAMOCTOSTEABHO BBIACACHHBIX KDUTEPHEB).

bazoBeie nccaeAOBATEABCKUIE ACHICTBUS:

° HCIIOAB30BATH BOIIPOCHI KAK HMCCACAOBATEABCKUN HHCTPYMEHT IO3HAHUA; (POPMYAHPOBATDH
BOIIPOCHI, (DUKCHPYIOIIHUE IIPOTUBOpPEYNE, IIPOOAEMY, YCTAHABAHBATH HCKOMOE H AAHHOE,

CpOpMPIpOBaTb THUITOTE3Y, aprMCHTI/IpOBaTb CBOIO ITO3UITUTIO, MHCHHUC,



o IIPOBOAUTH ~ CAMOCTOATEABHO — CIIAAHHPOBAHHBIH  OKCIIEPHMEHT, HCCACAOBAHHE  IIO
YCTAHOBAGHUIO OCOOEHHOCTEH MATEMaTUYECKOTO OOBEKTa, ABACHHA, IIPOIIECCA, BBIABACHHIO
3aBHCHMOCTEH MEKAY OOBEKTAMU, ABACHHAMHE, IIPOLIECCAMI;

o CaMOCTOATEABHO (DOPMYAHPOBATH OOOOIIEHHUA U BBIBOABL IO PE3YABTATAM IIPOBEAEHHOIO
HAOAFOACHHSA, UCCACAOBAHMSA, OLECHHBATH AOCTOBEPHOCTH ITOAYYEHHBIX PE3YABTATOB, BEIBOAOB M
000DIIIEHMI;

o IIPOTHO3HPOBATH BO3MOKHOE Pa3BUTHE IIPOIIECCA, 4 TAKKE BEIABUTATD IIPEAIIOAOKEHHSA O €rO
Pa3BUTHN B HOBBIX YCAOBHIAX.

Pabora ¢ nadopmanmeii:

. BBIABAATD ACOHUITHTE HH(POPMAIINHN, AAHHBIX, HCOOXOAUMBIX AAfl OTBETA HA BOIIPOC U AAA
PEILICHIUS 3aAQ9M;

o BBIOMpATh ~ HH(MOPMAIMIO U3 HCTOYHUKOB  PA3AMYHBIX  THIIOB, aHAAH3HUPOBATH,

CHCTEMATU3HPOBATh W HHTEPIPETUPOBATh HH(MOPMAIIMIO PA3AUYIHBIX BHAOB H  opMm

IIPEACTABACHNS;

° CTPYKTYPHUPOBATH NH(POPMAIIUIO, IIPEACTABAATD €€ B PA3AHYHBEIX (POPMAX, HAAFOCTPUPOBATE
rpadugecky;

° OLICHMBATH  HAAEKHOCTH HH(POPMAIIMH II0  CAMOCTOATEABHO  C(DOPMYANPOBAHHBIM
KPHUTEPUAM.

2) Vuusepcanvivie KOMMYHHKATHBHBIC 0¢ch61s, 00ecneuusarn copMuposaniocny coynuatbisix Hasuikos
00y Haromuxca.

OOrmenue:

o BOCIIPUHUMATh B (POPMYAHPOBATH CYKACHHSA B COOTBETCTBUU C YCAOBHAMH H IIEAAMHU
OOIIIEeHHSA; AICHO, TOYHO, IPAMOTHO BEIPAKATH CBOIO TOYKY 3PECHUSA B YCTHBIX U IIMCbMCHHBIX TEKCTAX,
AABATh ITOACHEHUSA 110 XOAY PEIEHUA 3aAa9H, KOMMEHTHPOBATD IIOAYICHHBIH PE3YABTAT;

o B XOAE OOCY/KACHHSA 3aAaBATh BOIIPOCHI IO CYIIECTBY OOCYKAQEMOM TEMBI, IIPOOACMBI,
perraeMOM 3aAa9H, BBICKA3BIBATD HACH, HAIICACHHBIC HA ITIOMCK PEIICHUSA; COIOCTABAATH CBOM
CY/KACHHUA C CYKACHHAMH APYIUX YVYACTHHUKOB AHMAAOIa, OOHAPY/KHBATH PASAUYHE U CXOACTBO
IIO3UIINIT; B KOPPEKTHOH (hopMe POPMYAHPOBATH PA3HOTAACHSA, CBOM BO3PAKCHIS;

o IIPEACTABAATh PE3YABTATBl PEINEHUA 3aAA4UM, SKCIEPHUMEHTA, HCCACAOBAHUSA, IIPOEKTA;
CAMOCTOATEABHO BHIOHPATh (POPMAT BBICTYIIACHHA C YIETOM 3aAa9 IIPE3CHTAIIMH H OCOOCHHOCTEH
AYAUTOPHUU.

CorpyAHHIUIECTBO:

o IIOHUMATb U HCIIOAB30BATH IIPEUMYIIECTBA KOMAHAHOW U HHAMBHAYAABHOH pabOTHI IpH
pemreHMM  yYeOHBIX 3aAaY; I[IPUHUMATH IIEAb COBMECTHOH ACATEABHOCTH, ITAAHHPOBATDH
OPIaHHU3AIMIO COBMECTHOI pabOTBI, PACIIPEACAATH BUABI PabOT, AOTOBAPHUBATHCH, OOCYKAATH
IIPOIIECC U PE3YABTAT PAOOTEI; OOOOIATh MHEHHA HECKOABKUX AFOACH;

o y9aCTBOBATh B IPYIIIOBBIX hopMax paboOTHl (OOCYKACHHA, OOMEH MHEHHII, «MO3IOBBIE
IIITYPMBI» 1 HHBIE); BEIITOAHATH CBOIO 9aCTh PAOOTH 1 KOOPAMHHPOBATH CBOH ACHCTBHA C APYTIMH
YAEHAMU KOMAHABI; OIICHHUBATH KA4eCTBO CBOEIO BKAAAA B OOIIMHE IIPOAYKT IIO KPHTEPHAM,
cHOPMYANPOBAHHBIM YIACTHHKAMHI B3AUMOACHCTBIAL.

3) Ywuusepcarviwie peryaaraBHbIE oJeidcmsus, obecnedusarnnm @opMuposarie MuieA066IX YEMAHOEOK U
HCUSHEHHBLX HABLIKOE AUUHOCHIH.

CamoopraHusarus:



COCTABAATD IIAAH, AATOPHTM PEILICHISA 3aAA91, BEIOUPATH CIIOCOD PEIIEHNA C YIETOM MMEFOIIIIXCA
PECYpCOB M COOCTBEHHBIX BO3MOKHOCTEH, apIyMEHTHPOBATH M KOPPEKTHPOBATH BaPHAHTHI
peIeHHH ¢ y4ETOM HOBOI NH(MOPMAITIH.

CaMOKOHTPOAB:

o BAAACTH HAaBBIKAMM IIO3HABATEABHON pﬁcpACKCI/II/I KaK OCO3HAaHHS COBCPIITACMbBIX ACfICTBPIfI nu
MBICAUTCABPHBIX IIPOIIECCOB, MX pCSyAI)TaTOB; BAAACTD crnocobamMn CaMOHpOBepKI/I, CaMOKOHTPOASA

IIPOIIECCA M PE3YABTATA PEIIECHUA MATEMATUYIECKOM 3aAA9H;

. HPEABHAETH TPYAHOCTH, KOTOPBIE MOIYT BO3HHKHYTH IIPH PEIIEHMH 3aAAa9M, BHOCHTH
KOPPEKTHBBI B ACATEABHOCTb Ha OCHOBE HOBBIX OOCTOATEABCTB, AAHHBIX, HAHACHHBIX OIIHOOK,

BBIABACHHEIX TPYAHOCTEH;

o OILICHUBATH COOTBETCTBUE PE3YABTATA LIEAU U YCAOBUAM, OOBACHATD IPUIUHEI AOCTIIKCHIS
HAU  HEAOCTIDKCHHUA  PE3YABTATOB  ACATEABHOCTH, HAXOAUTb OIIMHOKY, AaBaTh  OLICHKY
IPHOOPETEHHOMY OITBITY.

ITpeameTHBIE PE3yABTATHI
Ocsoenne yuebHOro kypca «AAreOpa U Hadara MaTEMATHYECKOTO aHAAM3a» HA YPOBHE CPEAHETO
oOmrero  0OpasoBaHHA AOAKHO — OOECIEYMBATH AOCTIDKECHHE — CACAVIOIINX — IIPEAMETHBIX
00pa3sOBATEABHBIX PE3YABTATOB!

10 KAACC

Uncaa 1 BBIYUCACHUA
OmnepupoBarh MOHATUAMA: PAIIMOHAABHOE 1 ACHCTBHTEABHOE YHCAO, OOBIKHOBEHHAS U ACCATHIHAS
APOOB, IIPOIIEHTEL.
BI)IHOAHHTB apI/I@MCTI/ILICCKI/IC OHCpaHI/II/I C paHI/IOHaAbeIMI/I n ACﬁCTBHTCABHbIMH YMCAaMM.
BermoAHAT IPUOATIKEHHBIC BEIMHUCACHIHSA, HCIIOAB3YS IIPABHAA OKPYTACHHUSA, ACAATD IIPUKUAKY H
OIICHKY PE3YABTATA BBIYHCACHUIL.
OmnepupoBarh IOHATHAMH: CTEIIEHb C IIEABIM IIOKa3aTEAEM; CTAaHAAPTHAadA opMa 3aIUCcH
ACHCTBUTEABHOIO HHCAA, KOPEHb HATYPAABHOHM CTEIICHH; HCIIOAB30BATH ITOAXOAMAIIYIO (DOpMy
3AIIHCH ACHCTBUTEABHBIX YUCEA AAA PEIICHUA IPAKTHYECKIX 3aAa9 1 IIPEACTABACHUA AAHHBIX.
OmnepupoBarh HOHATHAMH: CHHYC, KOCHHYC U TAHT€HC IIPOU3BOABHOIO YIA2; HCIIOAB30BATD 3AIIUChH
IIPOM3BOABHOIO yTAQ Yepe3 OOpATHBIE TPUTOHOMETPHUUIECKHE (DYHKITUU.

YpaBHeHUA 1 HEPABEHCTBA
OmnepupoBars IIOHATHAMHU: TOKAECTBO, YPABHEHHE, HEPABEHCTBO; IIEAOE, PAIHOHAABHOE,
IPPALOHAABHOE YPABHEHIE, HEPABEHCTBO; TPUTOHOMETPHYECKOE YPABHEHIUC;
BeImoAHATE IpeoOpasoBaHUA TPUTOHOMETPUYCCKUX BBIPAKECHUN M PEIIATh TPUTOHOMETPHUYCCKIE
YPaBHECHHA.
BBIHOAHHTB HpeO6pa3OBaHI/IH IICABIX, paHI/IOHaAbHBIX n I/IppaHI/IOHaAI)HbIX Bpra)KCHI/Iﬁ 1 pema'rb
OCHOBHBIC THUIIBI ITCABIX, paHI/IOHaAbeIX %1 I/IppaHI/IOHQABHbIX ypaBHCHI/II‘/‘I %1 HCPaBeHCTB.
[IprmeHATS ypaBHEHHUA H HEPABEHCTBA AAA PEIIEHNA MATEMATUICCKUX 3aAQ9 U 3aAY U3 PA3AHMIHBIX
obAaCTell HAYKA U PEAABHON KU3HU.
MOAEAHPOBATD pPEAABHBIC CHTYALIMH HA S3BIKE AATCOPBI, COCTABAATD BBIPAKCHUSA, YPABHCHI,
HEPABEHCTBA II0 YCAOBHIO 33AAYH, HCCAEAOBATH IIOCTPOCHHBIE MOACAH C HCIOAB30BAHUEM
anmapara aAreOpHI.

®yHKIMY U rpadUKa
Omnepuposare mouATuAME: (DYHKINA, CIIOCOOBI 3aAAHUA (PYHKIIMH, OOAACTb OIPEACACHHA M
MHOKECTBO 3HaYCHHUH (OyHKINH, rpadpuk PYHKIIHNH, B3AUMHO OOpaTHbIE (DYHKIINM.
OmnepupoBars MOHATHAMK: 9E€THOCTD W HEYETHOCTh (DYHKIMM, HYAN (DYHKINM, IIPOMEKYTKH

3HAKOIIOCTOAHCTBA.



Hcrmoap3oBath rpadpuku (PYHKITHE AAS PEIICHNA YPaBHEHUI.
CrpouTtp 1 4nTaTh rpaPUKH AUHEHHON (DYHKIINU, KBAAPATHYHOH (DYHKIIUH, CTEIIEHHON (DYHKIIIH
C IIEABIM IIOKA3ATEAEM.
HcroarsoBars rpadpuxu (pyHKIINNE AAS HCCACAOBAHUSA IIPOIIECCOB U 3aBUCHMOCTEH IIPH PEIIICHIH
3aAa9 U3 APYTHX VYEOHBIX IPEAMETOB U PEAABHOM JKU3HM; BBIPAKATH (DOPMYAAMU 3aBHCHMOCTH
MEKAY BEAHIHHAMH.

Hauaaa maTeMaTHUYECKOIO aHAAM3A
OmnepupoBarp  IOHATHAMI:  ITOCAGAOBATEABHOCTB,  apU@METHYECKas K  ICOMETPHYCCKAS
IIPOIPECCUN.
OmnepupoBarh HOHATHAMH: OECKOHEYHO YOBIBAIOIAA TEOMETPHUYECKASl IIPOTPECCHSA, CyMMa
OECKOHEYIHO YOBIBAIOIIEH T€OMETPHYECKOH IPOIPECCHL.
3aAaBaTh IIOCACAOBATEABHOCTH PAa3AHYHBIME CIIOCOOAMI.
Mcroap3oBars CBOICTBA ITOCACAOBATEABHOCTEH M IIPOTPECCHIl AAA PEIICHUSA PEAABHBIX 32A29
IIPHKAQAHOTO XapaKTepa.

MHo>KeCTBa 1 AOTHKA
OnepupoBarh HOHATHAMHI: MHOKECTBO, OIIEPAITNN HAA MHOKECTBAM.
M crioAp30BaTh TEOPETUKO-MHOMKECTBCHHBIM AIIAPAT AASl OIIMCAHUA PEAABHBIX IIPOIECCOB M
ABACHHIL, IIPH PEIIICHUN 3aA29 U3 APYTHX YICOHBIX IIPEAMETOB.

OHCpI/IpOBaTb ITOHATHUAMI: OHpCAﬁACHI/IC, TCOpCMa, CACACTBHE, AOKA3ATEABCTBO.

11 KAACC

Uncaa 1 BBIYUCACHUA
OmnepupoBarh ITOHATHUAMU: HATYPAABHOE, IIEAOE YHCAO; HCIOAB30BATH IPH3HAKA ACAHUMOCTH
LIEABIX YHCEA, PA3AOKEHHUE YNCAQ HA IIPOCTHIE MHOKIUTCAR AASl PEIIICHISA 3aAAY.
OnepupoBarh HOHATHEM: CTEIIECHD C PAITHOHAABHBIM ITOKA3aTEACM.
OnepupoBarh HOHATHAME: AOTapruM IHCAA, ACCATUIHBIE U HATYPAABHBEIE AOTAPUQMBI.

YpaBHeHUA 1 HEPABEHCTBA
[IprmeHATD CBOMCTBA CTCHECHH AAf IIPEOOPA3OBAHUA BBIPAKCHHI; OICPHPOBATH ITOHATHAMI:
ITOKA32TEABHOE YPABHEHUE U HEPABEHCTBO; PEIIATh OCHOBHBIE THIIBI IIOKA3aTEABHBIX YPABHEHUI 1
HEpPaBEHCTB.
BBIOAHATE IIPEOOPA3OBAHNSA BBIPAKCHUM, COACPIKAILINX AOTAPH(OMBL; OIEPUPOBATH ITOHATHAMIL:
AorapuMHYECKOE ypaBHEHHE U HEPABEHCTBO; PEINAaTh OCHOBHBIC THIIEI AOraprMUYECKUX
YPAaBHEHUU U HEPABEHCTB.
HaxoAnTp perreHns MpOCTEHINNX TPUTOHOMETPIYCCKIX HEPABEHCTB.
OmnepupoBarh HOHATHAMU: CUCTEMA AMHEHHBIX YPABHEHHUH U €€ PEIleHNe; HCIIOAB30BATh CUCTEMY
AMHEHHBIX YPABHEHHUH AASl PEIIEHUA IPAKTUIECKUX 3aAaH.
HaxoAnTp pereHus IPOCTEHINNX CHCTEM M COBOKYIIHOCTCH PAI[HOHAABHBIX YPABHCHHUI N
HEpPABEHCTB.
MoAEAUpPOBATh pEAABHBIE CHTYAIIMH Ha fA3BIKE AATEOPBI, COCTABAATD BBIPAKEHUSA, YPABHEHIA,
HEPAaBEHCTBA M CHCTEMBI II0 YCAOBHIO 33AQYM, HCCACAOBATH IIOCTPOEHHBIE MOAEAM C
HICIIOAB30BAHUEM aIllIaPaTa aAT€OPHI.

®yHKIUN U rpadpuku
OmepupoBarh HOHATHAMH: IIEPHOAMYECKAA (PYHKIUA, ITPOMEKYTKH MOHOTOHHOCTH (DYHKITHH,
TOYKH 9KCTpeMyMa (DYHKIIUH, HANOOABIIICE H HANMEHBIIIEE 3HAYEHUA (DYHKIIUN HA IIPOMEKYTKE;

HCIIOAB30OBATh UX AAA MCCAECAOBAHUA (pyHKHHH, 321AaHHOfI Fpa(i)I/IKOM.
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OmnepupoBars HOHATHAMU: IPAPUKU ITOKA3ATEABHOM, AOTAPUPMUIECKON H TPUTOHOMETPHIECKIX
q)YHKHHﬁ; I/I306pa)KaTb X Ha KOOPAMHATHOM ITAOCKOCTH 1 HCIIOAB30BATb AAfl PEITICHUA YPABHEHUI
1 HEPABEHCTB.
M300paxaTs Ha KOOPAMHATHON ITAOCKOCTU IPaUKNA AMHEHHBIX YPABHEHHUI U HCIIOAB30OBATH HX
AAf PEITICHUA CUCTEMBI AMHCHHBIX YPABHEHUI.
HcnoarsoBare rpadpuxu PyHKIHH AASl UCCACAOBAHHA IIPOLIECCOB H 3aBUCHMOCTEH U3 APYIHX
yVIEeOHBIX AUCITUIIAMH.

Hauaaa mareMaTHUeCKOro aHAAM3Aa
OmnepupoBarh IOHATUAMHU: HEIPEPbIBHAA (PYHKIHA; HIPOU3BOAHAA (DYHKIIHH; HCIIOAB30BATH
TEOMETPUICCKUIT U (PUSUUECKUI CMBICA IIPOU3BOAHOI AASl PEILICHHSA 3aA24.
HaxoAuTs IPOM3BOAHBIE 9AEMEHTAPHBIX  (DYHKIMNA, BBEYHUCAATH IIPOH3BOAHBIE  CYMMHI,
IIPOM3BEAEHHSA, YaCTHOTO (DYHKITHI.
McroAp3oBate IPOU3BOAHYIO AAf HCCACAOBAHHA (DYHKIIMM HA MOHOTOHHOCTB M 3KCTPEMYMBL,
IIPUMEHATH PE3YABTATH HCCAEAOBAHUA K IIOCTPOECHUIO IPAPUKOB.
McroAb30BaTh IPOU3BOAHYIO AASl HAXOKACHUA HAMAYUIIIETO PEIICHAUA B IIPUKAAAHBIX, B TOM UICAE
COIIMAABHO-3KOHOMHYECKHUX, 3AAAYAX.
OmnepupoBars HOHATHUAMH: IIEPBOOOpPA3HAA M HMHTEIPAA; IIOHHMATh I'€OMETPHYCCKHIT U
pU3MIECKHIT CMBICA HHTETPAAA.
HaxoanTs I11€pBOOOpAsHBIE 3AEMEHTAPHBIX (DYHKIIHI; BBIUUCAATD HHTErpaA II0  opmyae
Hperorona—Aeitbaumna.
Permrate mpukAaAHBIE 33A2YH, B TOM YHCAE COITMAABHO-9KOHOMHYECKOTO M (DHU3MYECKOIO
XapakTepa, CPEACTBAMIA MATEMATHIECKOTO AHAAH3A.

Tematnueckoe IIAAHUPOBAHUE

10 KAACC
Daexrponsbie (1 poBEIe
Haunmenosauune Pa3A€AOB B TEM KoauuecrsBo yacos P ( Cbp )
Ne o0pasoBaTeAbHBIEC PECYPCHI
MPOrpaMMBbI
n/u Konrp.
Bcero
padorsl

1 MnoxecTBa paIHOHAABHEIX U 14 1 butamorexka IIOK
AEHCTBUTEABHBIX YHCEA https://m.edsoo.ru/1568aba3

5 ®yuxnnn u rpadpuku. CreneHs ¢ 6 1 bubanorexa LHOK
LIEABIM ITOKA32TEAEM https://m.edsoo.ru/1568aba3

X ApmcpMeTIIqueCKHf?I KOpPEHb N-OIf y 1 Bubanorexa LIOK
CTCHCHIL HIPPAHHONAAPHBIC https://m.edsoo.ru/1568aba3

ypaBHEHNs U HEPABEHCTBA *

4 D opMyABI TPHTOHOMETPHH. 2 1 bubanorexa LIOK
TpUroOHOMETPUYECKUE YPABHEHUSA https://m.edsoo.ru/1568aba3

5 o 5 bubanorexa LIOK

OCAEAOBATEABHOCTH U IIPOIPECCHAN

A porp https://m.edsoo.ru/1568aba3

6 [Nosropenue, 0b00IICHHE, 3 1 bubanorexka ITOK
CHCTEMATH3AIMS 3HAHIHT https://m.edsoo.ru/1568aba3

OBIIEE KOAMYECTBO YACOB I10O 68 5
TTPOI'PAMME
11 KAACC
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KoamuecrBo DaexTpoHHEIE (ITU(POBHIE)
Ne HammeHoBaHUE Pa3A€AOB U TEM
JacoB oOpa3oBaTeAbHBIC PECYPChI
n/no POrpamMMmepl X
Bcero ORTP-
paborTsl
CrerreHp ¢ parfHOHAABHBIM
1 rokasareAeM. [TokasareAbHas 1 1 bubanoreka LIOK
dyukrus. [Tokasareaprble https://m.edsoo.ru/f11c4afd
YPABHCHMS 1 HCPABCHCTBA
, ﬁorapniMquCKaﬂ dyHKIHA. ’ 1 Bubanorexa LIOK
ora CCKIHE YPABHCHES
FAPHPMIFCCITE ypasHerm https://m.edsoo.ru/f11c4afd
HEpPaBEHCTBA
X TpHI‘OHOMCTp;I‘ICCKHC dyHKIIH B ; 1 Buauoresa [TOK
ux rpacpuit. Tpuronoverprriceiie https://m.edsoo.ru/f11c4afd
HEpPaBEHCTBA
ITpomssoanas. I1pumenenne bubanoreka LIOK
4 . 24 1
IIPOU3BOAHOM https://m.edsoo.ru/f11c4atd
5 " 9 1 bubanorexa [TOK
HTErPaA U €rO IPUMCHCHIC
P P https://m.edsoo.ru/f11c4atd
bubanorexa [IOK
6 C i 12 1
FICTEMBL ypapHErH https://m.edsoo.ru/f11c4atd
7 HarypaAbHbIe U IIeABIE YHICAA 6
g IToBropenue, oboOIIEHHE, 18 1
CHCTEMATH3AINA 3HAHII
OBIIEE KOAMYECTBO YACOB I1O 102 .
I[TPOI'PAMME

ITPOBEPAEMBIE TPEBOBAHUA K PE3YABTATAM OCBOEHU S OCHOBHOU

OBPA3OBATEABHO ITPOTPAMMBI
10 KAACC

Koa
MPOBEPAEMOro

pesyabTara

1

ITposepsaempie mpeAMeTHEIE PE3YABTATEI OCBOEHHMA OCHOBHOM
00pa3oBaTEeABHOI IIPOrPaMMBbI CPEAHETO 00IIEero o0pa3oBaHua

YucAa U BBIMUCAEHUSA

11 OmnepupoBarh  IIOHATHAMH:  PALMOHAABHOE U ACHCTBHTEABHOE  HUHCAO,
' OOBIKHOBEHHAA U ACCATHYHAA APOOB, IIPOLIEHTEL
12 BeimmoansTs apudmerngeckne ornepauu ¢ paluoOHaAbHBIMU U ACHCTBUTEABHBIMHI
) YHCAAMU
13 BeimoAsATs IpHOAMKEHHBIE BBIYHCACHUA, HCIIOAB3YA IPABHAA OKPYTACHU,
' ACAATD IIPUKUAKY H OLICHKY PE3YABTATA BEIYUCACHUN
OrepupoBath IHOHATUAMU: CTEIICHDb C LIEABIM IIOKA3aTEACM, CTAHAAPTHAA popma
14 3AIIACH ACHCTBUTEABHOTO YHCA2, KOPEHb HATYPAABHOH CTEIICHI; MCIIOAB30BATH
' ITOAXOAAIIYIO POPMY 3aITHCH ACHCTBHTEABHBIX YHCEA AAS PEIIICHUA IIPAKTHICCKUX
3aAa9 U IIPEACTABACHUA AAHHBIX
OmnepupoBarh MOHATHAMH: CHHYC, KOCHHYC M TAHICHC IIPOH3BOABHOIO VTAAZ;
1.5 HCIIOAB30BATDH 3aITHCh IIPOU3BOABHOTO yraa uepes oOpaTHbIe
TPUIOHOMETpHYEcKHe (PYHKINN
2 VpaBHEHNA U HEPABEHCTBA
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OmnepupoBarh IOHATHAMU: TOXKAECTBO, VPaBHEHHE, HEPABEHCTBO, IIEAOE,

2.1 PALIIOHAABHOE, HPPALINOHAABHOE YPABHEHHE, HEPABEHCTBO, TPUIOHOMETPHUYIECKOE
ypaBHEHIE
2 BeImoAHAT 1IPeoOpPa3sOBaHUA TPUIOHOMETPHYECKAX BBIPAUKCHUN UM PEIIATh
’ TPHUIOHOMETPUIECKHE YPABHEHHA
BBIIOAHATS HIPeOOPa3OBAHHUA IIEABIX, PALMOHAABHBIX U HPPALHMOHAABHBIX
2.3 BEIPHKEHHI M peIIarb OCHOBHBIE THIBI  IIEABIX, PAIMOHAABHBIX U
HPPALUOHAABHEIX YPABHEHUH H HEPABEHCTB
24 IIpumeHATs ypaBHEHHA M HEPABEHCTBA AAfl PEIIEHHUA MATEMATHYECKHX 3aAQY H
' 32A29 U3 PASAHYHBIX OOAACTECH HAYKHI U PEAABHOMN KI3HH
MoaeAnpoBaTh peaAbHBIE CHTYALIMH HA A3BIKE AATEOPBI, COCTABAATH BLIPAMKEHUS,
2.5 ypaBHEHHsA, HEPABEHCTBA 110 YCAOBHIO 3aAAYH, HCCACAOBATH IIOCTPOCHHBIE MOACAT
C HCIIOAB30BAHHEM AIlIapaTa aAreOpBbI
3 Oyukimnn u rpaduku
OnepupoBars HOHATHAME: (DYHKIUA, CIOCOOBI 3aAaHUA (PYHKIIHH, OOAACTb
3.1 OIPEACACHHA M MHO)KECTBO 3HAYEeHHH (DyHKINH, rpadpuk (DYHKIINM, B3aHMMHO
obparHere (OyHKIIIH
30 OrmnepupoBarh IOHATHAMH: YETHOCTD M HEYETHOCTb (PYHKIIHH, HYAH (DYHKIIUH,
' IIPOMEIKYTKH 3HAKOITOCTOAHCTBA
3.3 Hcrioap3oBats rpadpuku PYHKIIHE AAS PEIIECHHA YPAaBHEHHIH
34 Crpours n umrars rpaduKd AMHEHHON (OYHKIHH, KBAAPATHIHON (yHKIIH,
CTENEHHOMN (PYHKIIUU C IIEABIM ITOKA32ATEAEM
Hcrioap3oBats rpadpuku yHKIUI AAST HCCAEAOBAHHSA IPOLIECCOB U 3aBUCHMOCTEH
3.5 IIPU PEIICHUH 3aA2Y U3 APYTUX YIEOHBIX IIPEAMETOB U PEAABHOM KU3HHU, BEIPAKATD
dOopMyAAMI 3aBICHMOCTH MEKAY BEAMYIMHAMI
4 Hagaaa MaTeMaTH9IecKoro aHaAu3a
41 OmnepupoBatb  IOHATHAMH:  IIOCAGAOBATEABHOCTb,  apudmernyeckad U
) TEOMETPHICCKAS IIPOTPECCUH
42 OrnepupoBath HOHATHAMA: DECKOHEYHO YOBIBAIOIIAA TEOMETPUYECKAs IIPOIPECCHA,
' CyMMa OECKOHEYHO YOBIBAOIIEH T€OMETPUYECKOH IIPOIPECCHH
4.3 3aAaBaTh IIOCAEAOBATEABHOCTH PA3AMYHBIME CIIOCOOAMMU
A4 Hcrioap3oBaTh CBOMCTBA IIOCAGAOBATEABHOCTEH U IIPOTPECCHI AAA PEIIICHUA
' PEAABHBIX 3aA2Y IIPUKAAAHOIO XapakTepa
5 MnoskecTBa M AOTHKA
5.1 OmnepupoBaTh IOHATHAME: MHOKECTBO, OIIEPALINN HAA MHOKECTBAMU
59 McrioAp30BaTh TEOPETHKO-MHOMKECTBEHHBIH AllIapaT AAf OIMCAHUA PEAABHBIX
' IIPOLIECCOB U ABACHUM, IIPU PEIIICHUH 3aA4Y U3 APYTHX YICOHBIX IIPEAMETOB
53 OrepupoBath IOHATHAME: OIIPEACACHUE, TEOPEMA, CAEACTBHE, AOKA3ATEABCTBO
11 KAACC
Koa
ITpoBepaemble IIpeAMETHBIE PE3YABTATEI OCBOCHUA OCHOBHOM
NpPOBEPAEMOTO .
00pa3oBaTEABHOM MPOIrPAMMBI CPEAHEI0 00IIIero 00pa3oBaHuA
pe3yabTara
1 Yucaa 1 BEIMHACACHUA
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1.1

1.2

1.3

OHCpI/IpOBaTb IIOHATHUAMM: HATYPAABHOC, IIEAOC YHCAO; HCIIOAB30BATH IIPU3HAKU
ACATMOCTH IICABIX YHCCA, paBAO)KeHI/IC YrCAa Ha HpOCTbIC MHOMXUTCAU AAA

pemeHus 3aAa4d
OHCpI/IpOBaTb IIOHATHEM: CTCIICHb C PAIIMOHAABHBIM IIOKA3aTCACM

OrnepupoBath IOHATHAMH: AOIapUM UYHCAA, ACCATUYIHBIE H HATYPAABHBIE

AorapudMer

VpaBHEeHHA U HEPABEHCTBA

2.1

2.2

23

24

2.5

2.6

3.1

[NprmeHATs CBOICTBA CTEIIEHU AASl IIPEOOPA3OBAHNSA BBIPAKEHHIT, OIIEPHPOBATH
ITOHATUAMU: ITOKA32TEABHOE YPABHEHUE M HEPABEHCTBO; PEIIATh OCHOBHBIE THIIEI

ITOKA3aTCADBHBIX ypaBHCHI/II;‘I u HCpaBCHCTB

Bemmoasars mpeoOpasoBaHHA ~— BBIPAIKCHHE,  COACPMKAIIUX  AOTapHMBIL;
OIIEPUPOBATH MOHATHAME: AOrapr(PMIYECKOE YPABHEHUE H HEPABEHCTBO; PEILIATH
OCHOBHBIE THITB AOTAPU(MUYECKIX YPABHCHUN 1 HEPABCHCTB

HaxoAnTs pernreHus MpOCTEATITIX TPUTOHOMETPHYECKIX HEPABEHCTB
OmnepnpopaTh TOHATHAMM: CHCTEMa AMHEWHBIX YpPaBHEHHH MU €€ peIllcHHE;
HCIIOAB30BATH CUCTEMY AHHCHHEIX YPABHEHUN AAS PEILICHHUSA IIPAKTHICCKIX 3aAAY
HaxoAwuTs permeHna HPOCTEHINUX CHCTEM M COBOKYITHOCTEH PpaIMOHAABHBIX
YPaBHEHUII 1 HEPABEHCTB

MoaeAnpoBaTh peaAbHBIEC CHTYALIUN HA A3BIKE AAT€OPEL, COCTABAATD BBIPAMKCHUA,
YpaBHEHHUA, HEPABEHCTBA M CHCTEMBI IIO YCAOBHIO 33aAa9H, HCCACAOBATDH
IIOCTPOEHHBIE MOAEGAU C HCIIOAB30BAHHEM alllIapara aAreOpbl

®yuxunn u rpadpuku

OreprpoBaTh IOHATHAMU: IIEPUOAHYIECKAS (DYHKIIHSA, IIPOMEKYTKH MOHOTOHHOCTH
byHKINM, TOYKH SKCTpeMyMa (DYHKIIHH, HANOOABIIICE M HAUMEHbIIICEC 3HAYCHIA

(PYHKIIHM HA IIPOMEXKYTKE; HCIIOAB30BATH HX AAfl HCCACAOBAHHS (DYHKIIHIL,
33AAHHOM IrpaduKOM

3.2

3.3

3.4

OrmepupoBatb HOHATHAMK: IPAQUKA  ITOKAZATEABHON, AOrapuMHYECKON |
TPUIOHOMETPHYECKUX (PYHKLIMIL; H300pakaTh UX HA KOOPAHHATHOH IIAOCKOCTH U

HICITOAB30BATb AAA peLT_IeHI/IH ypaBHeHI/Iﬁ nu HepaBeHCTB

I/I3o6pa>{<zm> HA KOOPAMHATHOM ITAOCKOCTH rpacpmm AMHEHHBIX YPAaBHEHUN U

HCIIOAB30BATD UX AAS PCIIICHUA CCTCMBbI AMHEITHBIX ypaBHeHPIfI

HcmoapsoBare  rpacpuku  (PyHKIHMH AAA  HCCAEAOBAHHA IIPOIECCOB U

32BHCUMOCTEN U3 ApyFI/IX y‘{€6HLIX AVCITHUITAYTH

Hauaaa matemarmueckoro amaamsa

4.1

4.2

4.3

44

4.5

4.6

OrmnepupoBath HOHATUAMK: HEIPEpbiBHAA (DYHKIUA, IIPOU3BOAHAA (DYHKINL;
HCIOAB30BATH IE€OMETPHYECKUI M (DU3HYECKUI CMBICA IIPOH3BOAHOHM AAf
perIeHns 3aAa4

HaxoAuTs IpOM3BOAHBIE 9AEMEHTAPHBIX (DYHKIIUI, BBIMUCAATH IIPOH3BOAHBIE
CYMMBIL, IIPOU3BEACHHSA, Y4CTHOTO (DYHKIIUIT

HcroAp30BaTh IIPOU3BOAHYIO AAA HCCACAOBAHNA (DYHKIIMH HA MOHOTOHHOCTD U
9KCTPEMYMBI, IIPUMEHATh PE3YABTATEI HCCACAOBAHUA K IIOCTPOCHHIO IPadUKOB
VlcioAb30BaTh IPOU3BOAHYIO AAf  HAXOXKACHHUS HAUAYYIIEIO PpEIIEHdd B
IIPUKAAAHBIX, B TOM YHCAE COITMAABHO-9KOHOMHYECKHX, 3aAA9aX

OmnepupoBath  MOHATHAMHK:  IIEPBOOOpasHAs M HHTEIPaA;  IIOHHUMATH

FEOMETPHYCCKUH 1 (PU3HIECKUI CMBICA HHTEIPaAd

HaXOAI/ITb HepBOO6p33HbI€ 9AEMCHTAPHBIX prHKL[HIZ, BBIYUCAATH UHTEIPAA IIO

dopmyae Herorora — Aefibrmura
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47 Permrate mpukAaAHBIE 33A29H, B TOM YHCAE COLMAABHO-3KOHOMHYECKOIO U
' PHU3UIECKOTO XapaKTEPa, CPEACTBAMHE MATEMATHIECKOIO AaHAAHM3A
ITPOBEPAEMBIE DAEMEHTBI COAEPKAHUA
10 KAACC
Koa ITpoBepAeMBIil 9A€MEHT COACPIKAHUA
1 YmcAa 1 BEIYUCAEHUS
Parmmonaapueie uncaa. OOBIKHOBEHHBIE U ACCATHYHBIE APOOH, IIPOLICHTBHI, OECKOHEYHBIE
11 HepHoAnYecKne ApoOH. Apndmerndeckue OIepannyu C PalUOHAABHBIMH  YHCAAMH,
' HIpeoOPa3OBAHUA YHCAOBBIX BEIpaKeHHH. |IpumeHeHne ApoOeil U MPOLIEHTOB AAf PEIICHU
IIPUKAAAHBIX 33A29 U3 PASAHYHBIX OTPACACH 3HAHUN U PEAABHOM KU3HU
AelicTBUTEABHBIE YHCAA. PalMOHAABHBIE M HPPALMOHAABHBIE 4YHCAd. ApHdMeTHIeCKHIe
1.2 omepanuu C ACHCTBUTEABHBIMH 4YHCAAMA. |IpHOAMKEHHBIE BBIYUCACHHUSA, IIPABHAA
OKPYTACHHSA, IPUKIAKA U OLICHKA PE3YABTATA BEIMUCACHUN
Cremesp ¢ meApM mokasateaeMm. CraHaaprHas (opma 3aIHCH ACHCTBHTEABHOIO UHCAQ.
1.3 Hcrioap3oBanue ITOAXOAAINEH (POPMBI 3aIUCH  ACHCTBUTEABHBIX UHCEA AAfl  PEIIIEHHUA
IIPAKTHYECKUX 3aAaY U IIPEACTABACHUA AAHHBIX
14 AprdMeTHICCKHH KOPEHb HATYPAABHOI cTereHu. AeHcTBHA ¢ apu(dMETHICCKIMI KOPHAMI
’ HATYPAABHOI CTEIICHU
15 CuHyc, KOCHHYC H TAHICHC YHCAOBOTO aPIYMEHTA. APKCHHYC, APKKOCHHYC, APKTAHICHC
YHCAOBOIO APryMeHTa
2 YpaBHEHNA I HEPABEHCTBA
2.1 ToKAECTBA U TOKACCTBEHHBIE IIPEOOPA3OBAHUSA
22 [IpeobpazoBaHue TPUrOHOMETPHYECKAX BbIpaKeHNH. (OCHOBHBIC TPUIOHOMETPUYECKUE
’ dopmyAbr
2.3 Vpasuenue, kopens ypasaenns. Hepasencrso, perrenue nepaBeHcTBa. MeTOA HHTEPBAAOB
2.4 Perrenne 1ieAbx 1 ApOOHO-PAIIOHAABHBIX YPABHEHUI M HEPABEHCTB
2.5 Perrenne mpparmmoHaAbHEIX YpaBHEHHH 1 HEPABEHCTB
2.6 Perrenne TpuroHoMeTprYecKuxX ypaBHEHUI
27 [Ipumenenue ypaBHEHHI H HEPABEHCTB K PEINEHHIO MATEMATUYECKHX 3aAaY U 3aA29 U3
‘ PA3AMYHBIX OOAACTEH HAYKH M PEAABHOH KU3HIU
3 @yuxnnn u rpadpuku
3.1 @yuxruys, crrocoos 3apanud dyukimn. I'padpux dyukimn. Bsanmuo obparHbie yHKITHH
30 O0AaCTp OIpeAeACHHA U MHOMKeCTBO 3HadeHuil (yuxkunn. Hyawm dymkiun. [Tpomexyrkn
’ 3HAKOIIOCTOAHCTBA. UETHBIE M HEYETHBIE (DYHKITHH
33 Cremernas (PYHKIHA C HATYPAABHBIM H IIEABIM IIOKazaTeaeM. EE cBoiictBa u rpaduk.
’ CaoricTBa 1 rpadpUK KOPHA 7#-0I1 CTEIIEHN
14 TpUroOHOMETpHUYECKas — OKPYKHOCTb,  OIPEACACHHE  TPHIOHOMETPHYECKHX  (DYHKITHI
' YHCAOBOTO apIyMEHTA
4 HauaAa maremaTimaeckoro anaAmsa
41 ITocAaeproBaTeAbHOCTH, CITOCOOBI 3aAAHUS IOCAEAOBATEABHOCTEN. Momnoronunie
’ ITOCAEAOBATEABHOCTH
Apudmerndeckas 1 reOMeTpHYeCKas IIPOTPECCH. beCKOHEIHO yOBIBAIOIIAA TEOMETPHUIECKAS
40 mporpeccus. Cymma OeckOHedHO yOBIBAaroOIeld reoMerpudeckoil mporpeccun. Popmyaa

CAOXKHBIX HpOI_[CHTOB. Hcnoap3zoBanne HpOFpCCCI/II/I AAA pCLHCHI/IF{ pCaAI)HI)IX 3aAa49

IIPUKAAAHOIO XapaKTepa
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MuoxecTBa 1 AOTHKA

MuoxecTBO, oIlepanuy HaA MHOxeCTBamu. Amarpammer Diiaepa — Benna. [lpumenenne

5.1 TEOPETHKO-MHO)KECTBEHHOTO AIIIAPATA AAA OIIHUCAHNA PEAABHBIX IIPOIIECCOB U ABACHUMN, IIPH
PEIIEHUN 3aAaY U3 APYTHX YIEOHBIX IIPEAMETOB
52 OmnpeaeacHre, TeOPEMa, CACACTBHE, AOKA3ATEABCTBO
11 KAACC
Koa ITpoBepsaemsblii 9AeMEeHT COAEPIKAHUSA

1 UrcAa 1 BEIYHCACHUS

1.1 Harypaabnsre u 1ieArre uncaa. [TpusHakm AEAMMOCTH IIEABIX THCEA

1.2 CrerreHs ¢ partmoHAABHBIM ITOKa3aTeAeM. CBOMCTBA CTETICHH

1.3 Aorapudm gucaa. AeCATHIHBIE 1 HATYPAABHBIE AOTapHUQMBI

2 VpaBHEHUSA U HEPAaBEHCTBA

21 [IpeobpazoBaHue BBIPAKEHUI, COACPIKAIINX AOTaPUGMBI

2.2 [1peobpazoBaHue BBIPAKEHUI, COACPIKAIINX CTEIEHN C PALIMOHAABHBIM IIOKA3ATCACM

2.3 [Tpumeps! TPUrOHOMETPHUYECKUX HEPABEHCTB

2.4 ITokasareAbHBIE YPAaBHEHHA U HEPABEHCTBA

2.5 Aorapudmudgeckne ypaBHEHNs H HEPABEHCTBA

26 CucreMpl AMHEHHBIX ypaBHEHHH. PeIllleHme NIPHUKAAAHBIX 3aA29 C IIOMOIIBIO CHCTEMEI
’ AMHEHHBIX YPABHECHUIT

2.7 CucreMBl ¥ COBOKYIIHOCTH PAIMOHAABHEIX YPABHEHHH M HEPABEHCTB

28 [Ipumenenue ypaBHEHUIA, CHCTEM U HEPABEHCTB K PEIIIEHUIO MATEMATUIECKUAX 3aAA9 U 33A24
’ 13 Pa3AMYHBIX 00AACTEN HAYKH U PEAABHON KU3HI

3 @Oyuxinn u rpadpuku

31 Oyuxmus. [leprnoangeckue dyukimn. [Ipomexyrku MoHoToHHOCTH (DyHKIIMH. MaKkCHMyMEL
’ u MuHEMYME (pyHKInn. HanbGoabiree n HanMenbIee 3HadeHue (OYHKIIMH HA IPOMEKYTKE

3.2 Tpuroromerpryeckue (OyHKIIHH, HX CBOMCTBA U IpadUKN

3.3 ITokasareapHas u Aorapudmudeckas (PYHKIIHH, HX CBOUCTBA U IpadpUKu

3.4 HcnoapsoBanue rpaduxoB YHKINNE AAA PEILIEHNA YPABHEHNN U AMHEHHBIX CUCTEM

15 HcroapsoBanue rpacdukoB (DYHKIHH AAf HCCACAOBAHHUSA IIPOLIECCOB U 3aBHCHMOCTEH,
' KOTOPBIE BO3HHKAIOT IIPU PEIIIEHUH 32Aa4 U3 APYIUX YIEOHBIX IIPEAMETOB U PEAABHOM KU3HU
4 Hawaaa marematugeckoro anaamsa

41 HenpepsiBabre byakmmm. MeTOA HHTEPBAAOB AASl PEIIICHUA HEPABEHCTB

4.2 [Tpoussoanas dyukimu. I'eomerpryaeckuii 1 HGU3MIECKUIH CMBICA IIPOU3BOAHON

43 IIpoussoansie saemeHTApHBIX QyHKIHHE. POPMyABI HAXOKAECHHA IPOU3BOAHOM CYMMEI,
' IIPOU3BEACHHA U YACTHOTO (DYHKIIHIH

Al [Ipumenenue IPOU3BOAHOM K HCCACAOBAHUIO (DYHKIIMN HAa MOHOTOHHOCTD U 3KCTPEMYMBIL.
' HaxokaeHre HANOOABIIIETO U HAUMEHBIIIETO 3HAYEHUA (DYHKIINK HA OTPE3KE

45 [Tpumenenue IPOU3BOAHON AAA HAXOKACHUA HAUAYYIIIIETO PEIIEHHA B IIPUKAGAHBIX 3aA29AX,
’ AASL OIIPEACACHHA CKOPOCTH IIPOLIECCA, 38AAHHOIO (POPMyAOH HAH IpadHKOM

4.6 [Tepsoobpasuas. TabAuma IepBOOOPAHBIX

47 Hmrerpan, ero reomerpudeckuii 1 pUsHIeCKil cMbICA. Borarcaenre urTerpasa mo dpopmyae
' Hrrorona — AeitGuua
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ITPOBEPAEMBIE HA EI'D ITO MATEMATUKE TPEBOBAHINA K PESYABTATAM
OCBOEHUMSA OCHOBHOM OBPA30BATEABHOI ITPOTPAMMBI CPEAHETO

Koa
IIPOBEPAEMOIO

TpeboBaHuA

OBIIEI'O OBPA3OBAHMUA

ITposepaemsble TpeOOBAHNA K IPEAMETHBIM PE3YABTATAM OCBOEHUA
OCHOBHOIT 00pa30BaTEABHOII IIPOrPAMMBI CPEAHETO 00IIEero o6pa3sopaHua

BaaseHme meToAaME AOKAa3aTEABCTB, AATOPHTMAMH PEIICHHUA 33aAa9; YMEHUE
dopMyAHpOBaTE M OLIEPUPOBATH IOHATHAMU: OIIPEACACHHE, AKCHOMA, TEOPEMA,
CAEACTBHE, CBOICTBO, IIPU3HAK, AOKA3aTEABCTBO, PABHOCHABHEIE (DOPMYAHPOBKH;
LIPUMEHATh HX; yMeHHE (HOPMyAHPOBATE OOpPATHOE H IIPOTHBOIIOAOKHOE
YTBEPHKACHUE, IPUBOAUTL IIPUMEPBI U KOHTPIPUMEPH], HMCHOAB30BATH METOA
MATEMATHIECKOM HHAYKITHH; IPOBOAUTDH AOKA32ATEABHBIC PACCYKACHHUA IIPH
PEIIEHNN 32A2Y, OLICHUBATL AOTHYECKYIO IIPABUABHOCTb PACCYKACHUIL; YMECHHE
OIIEPUPOBATL  IOHATUAMHU: MHOKECTBO, IIOAMHOMKECTBO, ONIEPALMH  HaA
MHOKECTBAMH; YMEHHE HCIOAB30BATH TEOPETUKO-MHOKECTBEHHEIN aIIIapaT AAf
OTIMCAHNA PEAABHBIX IIPOITECCOB M ABACHHUI M IIPH PEIIEHUN 33A2Y, B TOM YHCAE
U3 APYIUX VYeOHBIX IIPEAMETOB; YMEHHE OIIEpUPOBATH IIOHATHAMHU: Ipad,
CBA3HBIA Ipad, ACPEBO, LIUKA, rpad Ha IAOCKOCTH; YMEHHE 33AABATH M OIIICHIBATD

rpadbl Pa3AUIHBIMU CIIOCOOAMI; UCIIOAB30BATH IPAObI IIPH PEILIEHUHN 3aA2T

VMeHue onepupoBaTh IMOHATUAMU: HATYPAABHOE IHCAO, IIEAOE IUCAO, CTEIIEHD C
LIEABIM ITOKA32TE€AEM, KOPEHb HATYPAABHOM CTEIIEHH, CTEHEHDb C PALMOHAABHBIM
ITOKA32TEAEM, CTEIICHD C ACHCTBHTEABHBEIM IIOKA3aTEAEM, AOTAPH(PM UHCAA, CHHYC,
KOCHHYC U TAHTEHC IIPOMU3BOABHOI'O YHCAQ, OCTATOK IO MOAYAFO, PAIIMOHAABHOE
YHCAO,  HPPAIMOHAABHOE  YHCAO, MHOMKECTBA  HATYPAABHBIX,  IIEABIX,
PAITHOHAABHBIX, ACHCTBUTEABHBIX UHCEA; YMECHHE WCIIOAB30OBATh IIPHU3HAKH
ACAHMOCTH, HAUMEHBIIHHI OOIMHI ACAHUTEAb M HAHMEHbBIIIEE OOIIee KpaTHOE,
aaroput™M  EBKAMAZ IpH  pelreHHMHm 3aAaY; 3HAKOMCTBO C  PA3AHMYHBIMHU
ITO3HUITHOHHBIMA ~CHCTEMAMH CYHCACHHS; YMCHHC BBIIOAHATH BBIMHCACHUC
3HAYEHUH W IIPpeoOpasOBAHMA BBIPAKEHHH CO CTEHECHAMH H Aoraprdmamu,
IIpeoOpPa3OBAHUA APOOHO-PAIIMOHAABHBIX BBIPAKEHHH; YMEHHE OIIEPHUPOBATH
HOHATHAMUT: IOCACAOBATEABHOCTD, apudmMerngecKasn IIpOTpECCHH,
TEOMETPUYECKA  IIPOTPeccrs, OECKOHEYHO YOBIBAIOINAA TI'COMCTPHYCCKAT
IIPOIPECCHS; YMEHUE 3aAaBATh IIOCACAOBATEABHOCTH, B TOM UYHCAE C ITOMOIIIBIO
PEeKyppPeHTHBIX (POPMYA; YMEHHE OLIEPHPOBATH HOHATUAMU: KOMIIACKCHOE YHCAO,
CONPMKEHHBIE KOMITACKCHBIE YICAQ, MOAYAD M aPIYMEHT KOMITAGKCHOTO YHCAQ,
dopma 3aIICH KOMITACKCHBIX YHCEA (T€OMETPHUYECKAsl, TPUTOHOMETPHIECKAS I
aAreOpamdeckas); yMETb  IIPOM3BOAUTH  apu@METHYECKHE  ACHCTBHA  C
KOMIIAE€KCHBIMI YHCAAMHU; TIPHBOAUTE IIPUMEPHI MCIOAB30BAHNA KOMIIAEKCHBIX
YHCEA; OIIEPHPOBATH ITOHATHAME: MaTpHIld 2X2 i 3X3, OIIPEACAUTEAD MATPHUIIEL,

FCOMeTpI/I‘-I(?CKI/IfI CMBICA OIIPEACAUTCAS

VMeHne  omepHpoBaTh  IIOHATHAME:  PAIIHOHAABHBIC, HPPAIOHAABHEIC,
IIOKA32TEABHBIC,  CTEIIEHHBIC,  AOrapuMUYECKHE,  TPUTOHOMETPHIECKUE
YPaBHEHHS M HEPABEHCTBA, MX CHCTEMBI; YMEHHE OIEPUPOBATH ITOHATUAMU:
TOMAECTBO, TOKACCTBEHHOEC IIPEOOPA3OBAHNUE, YPABHEHIE, HEPABEHCTBO, CUCTEMA
VPaBHEHUIT M HEPABEHCTB, PAaBHOCHABHOCTb YPABHEHHI, HEPABEHCTB M CHCTEM;
YMEHHUE PELIATh YPABHEHUSA, HEPABEHCTBA U CHUCTEMBI C IOMOIIBIO PA3AHMYHEIX
IIPUEMOB; PEIIATh YPABHEHUSA, HEPABEHCTBA U CUCTEMBI C ITAPAMETPOM; IIPUMEHATD
ypaBHEHUSA, HEPABEHCTBA, UX CHCTEMBI AAfl PEIIEHNA MATEMATHYECCKHX 3aAaY H

3aAaY U3 PA3AMYHBIX OOAACTEH HAYKU U PEAABHOM KU3HH
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VMmenne  onepupoBare  mOHATHAMI:  (PYHKIHA,  9E€THOCTH  (DYHKIIHH,
IIEPHOANYHOCTD  (DYHKIHH, OIPAHHYEHHOCTh (PYHKIHH, MOHOTOHHOCTDH
dyuKIHE, 9KCTpeMyM (DYHKIIHH, HAMOOABIICE U HAUMCHBIIICC 3HAYCHUA
dyHKIME HA IPOMEKYTKE, HEIpepbBHAS (YHKIHA, ACHMIITOTH Ipaduka
dyHKIIHH, IIepBag H BTOpas IPOHU3BOAHAA (DYHKIUH, TCOMETPHUYICCKHNA H
pusugecKknii CMBICA IIPOU3BOAHOM, IIEPBOOOPA3HAsA, OIPEACAEHHBIN HHTEIPAA;
YMEHHE HAXOAHUTb ACHMITOTH Ipadpuka (YHKIUH; YMEHHE BBIYHUCAATDH
IIPOM3BOAHBIE CYMMBI, IIPOH3BEACHHSA, YACTHOIO M KOMIO3SHIIHMH (PYHKIIHH,
HAXOAHUTH VPaBHEHHUE KACATEABHOH K rpacduky (OyHKINN; YMEHHE HAXOAHUTDH
IIPOM3BOAHBIE 9AEMEHTAPHBIX (DYHKIIUI; YMEHHE HCIOAB30BATH IIPOU3BOAHYIO
AASL ICCACAOBAHUSA (PYHKITHH, HAXOAHTH HAHOOABIIIHE U HAUMEHBIIIHE 3HAYCHUA
yHKIHH; CcrpouTh IpadUKH MHOTOYACHOB C HCIIOAB30BAHUEM allllapara
MATEMATHYECKOTO aHAAW32; IIPUMEHATh IIPOU3BOAHYIO AAfl  HAXOKACHUA
HAHAYYIIETO PEIIEHHUA B IIPHKAAAHBIX, B TOM YHUCAE COIMAABHO-IKOHOMHYECKUX
1 (QUBMYECKUX 32AA94X; HAXOAHUTH IIAOIIAAH H OOBEMBI (PHUIYP C IIOMOIIBIO
HMHTETPAAA; TPUBOAUTD IIPHMEPHI MATEMATITIECKOTO MOACAMPOBAHUSA C ITOMOITIBFO

A PepeHInAAPHBIX YPABHEHHH

Vmenue omepuposare moHATHAME: Ipaduk yHKIUH, oOparHas QyHKIHA,
xkomrrosunus  (OYHKOMH, AuHedHad QyHKUIUA, KBaApaTHYHAA  (DYHKIIHA,
pannronaAbHas (PYHKIINA, CTENEHHAS (DYHKINA, TPUTOHOMETPHYECKHE (PYHKIIHH,
OoOpaTHBIE TPUIOHOMETPUIECKHE (DYHKITHH, IIOKA3ATEABHAA U AOrapuMUYIecKas
yHKIIMH; yMeHHE CTPOUTb IPaUKH H3YYEHHBIX (PYHKIIHH, BBIIOAHATH
11peoOpa3oBaHuA rpaduKOB (PYHKIHH, HCHOAB3OBATh IPAPUKU AAA H3YIEHUA
IIPOLIECCOB U 3aBHCUMOCTEH, IIPH PEILICHNN 3aAA9 U3 APYTHX YI€OHBIX IIPEAMETOB
M 32Aa9Y H3 PEAABHOH JKHU3HH; BBIPAXKATh (POPMYAAMH 3aBHCHUMOCTH MEXAY
BCANYHHAMI; HCIOAB30BATE CBONCTBA U IpadUKH (DYHKIHH AAf PEIICHEA
VPaBHEHUI, HEPABCHCTB U 33Aa4 C IAPAMETPAMI; H300paKaTh Ha KOOPAHHATHOMN

ITAOCKOCTH MHOXKECTBA pCLHCHHfI ypaBHCHHfI, HCpaBCHCTB 1 UX CUCTEM

VMeHMe permaTh TEKCTOBBIE 3aAaYU PA3HBIX TUIIOB (B TOM YHCAE Ha IIPOLICHTHI,
AOAH U 94CTH, Ha ABHKCHIE, PaOOTY, CTOIMOCTD TOBAPOB U YCAYT, HAAOTH, 3aAA9H
13 ODAACTH YHPABACHHUA AHMYHBIMH M CEMENHBIMH (PUHAHCAMHI); COCTABAATH
BBIPKEHUsA, YPABHEHMA, HEPABEHCTBA M HMX CHCTEMBI IIO YCAOBHIO 32AA9M,
HCCACAOBATH IIOAYYCHHOE pEIIEHHE H  OIEHHBATh IIPABAOIIOAOOHOCTH
PE3YABTATOB; YMEHHE MOAEAHPOBATD PEAAPHBIE CUTYAIIMH HA A3BIKE MATEMATHKL;
COCTABAATH BBIPAKEHUA, YPABHEHMA, HEPABEHCTBA M MX CHCTEMBI IIO YCAOBHIO
32AQYM, HCCAEAOBATb IIOCTPOEHHBIE MOACAHM C HMCIIOAB30OBAHHMEM aIllIaparta

aAF€6pr, I/IHTepHpeTI/IpOBaTb HO/\Y“ICHHBII;’I peSyAI)TaT

VMeHHE oOIepupoBaTh HOHATHAMH: CpPeAHee apuMETHYECKOE, MEAHAHa,
HaHOOABIIIeE U HAHMCHbIIICC 3HAYCHUSA, Pa3Max, AHCIIEPCHs, CTAHAAPTHOE
OTKAOHEHHE YHCAOBOIO HAOOpa; YMEHUE H3BAEKATb, HHTEPIPETHPOBATH
nH(MOPMALIUIO, IIPEACTABACHHYIO B TaOAHIAX, HA AHArpaMmax, rpadukax,
OTPAXKAFOIIYIO CBOMCTBA PEAABHBIX IIPOLECCOB M ABACHHUI; IIPEACTABAATD
nH(GOPMALIUIO C IIOMOINBIO TAOAHII U AHATPAMM; UCCACAOBATH CTATHCTHIECKUE
AAHHBIE, B TOM YHCAE C IPUMEHEHHEM IPA(HYECKUX METOAOB U SAEKTPOHHBIX
CPEACTB; TIPa(UUECKH HCCACAOBATH COBMECTHBIC HAOAIOACHHS C IIOMOIIBIO

AUATPAMM PACCEMBAHUA U AMHEMHOM PErPeCcCHu

VMenune onepupoBaTh MOHATHAMU: CAYIAHHBIA OIBIT U CAyIAHHOE COOBITHE,

BCpOﬂTHOCTb CAy‘IaﬁHOI“ (0} CO6I)ITI/IFI; YMCHHE BBIYHCAATH Bep OATHOCTH C

HCIIOAB30OBAHHUEM rpaq)prqecxnx METOAOB; HpI/IMCHﬂTb (bOpMyAI)I CAOXKCHHA M
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YVMHOKCHHSA BEPOATHOCTEH, (POPMYAY IIOAHOH BEPOSATHOCTH, (POPMYAY
bepuyaan, xomOnuaropusie dakrsl U (OPMYyABI; OLCHHBATE BEPOATHOCTH
PEAABHBIX COOBITHIL; YMEHHE OIEPUPOBATH IIOHATHUAMI: CAYYaMHAS BEANYIHHA,
PACIIPEACACHHE BEPOSTHOCTEH, MATEMATHYECKOE OXHAAHHE, AHCIIEPCHA U
CTAHAAPTHOE OTKAOHEHHE CAYYAHHON BEAHMYHHEI, (DYHKIIUU PACIPEACACHHA H
IIAOTHOCTH PAaBHOMEPHOIO, IIOKA3aTEABHOIO H HOPMAABHOIO PACIIPEACACHUL;
YMEHHE HUCIIOAB30BATh CBOMCTBA U3YYCHHBIX PACIIPEACACHNAN AAS PEILICHUS 33AAY;
3HAKOMCTBO C ITOHATHAME: 3aKOH OOABIIHX H9HCEA, METOABl BBIOOPOYHBIX
HCCACAOBAHUN; YMEHHE IIPHBOAUTH IIPUMEPBI IIPOABACHUA 3aKOHA OOABIIIHX
YHCEA B IPHPOAHBIX M OOINECTBEHHBIX fABACHUAX; YMEHHE OIEPHUPOBATH
ITOHATHAMI: COYETAHIE, [IEPECTAHOBKA, YHNCAO COYETAHUI, YHCAO IIEPECTAHOBOK;
6uroM HprotoHa; ymMeHUE IpUMEHATD KOMOHMHATOPHBIE (DAKTBI M PACCYKACHUA
AASl PEILIEHHSA 3aAAY; OLICHHBATH BEPOATHOCTH PEAABHBIX COOBITHUM; COCTABAATDH

BEPOATHOCTHYIO MOAEAD H HHTEPIPETUPOBATH ITOAYICHHBIA PE3YABTAT

VMeHne onepnpoBaTh HOHATHAMM: TOYKA, IPAMasA, ITAOCKOCTb, IPOCTPAHCTBO,
OTPE30K, AYY, BEAWYNHA YTA2, ITAOCKHI YTOA, ABYTPAHHBIM YTOA, TPEXTPAHHBIN
JTOA, CKPCIIHBAIOIINEC IIPAMBIC, HAPAAACABHOCTD U IIEPIICHAHKYAAPHOCTD
IPAMBIX M IIAOCKOCTEH, YIOA MEKAY IPAMBIMH, YIOA MEKAY HIPAMOH U
IIAOCKOCTBIO, YTOA MEXKAY HAOCKOCTAMH, PACCTOSHHE OT TOYKH AO IIAOCKOCTH,
paccroaHue MEKAY IPAMBIMH, PACCTOSHHE MEKAY IIAOCKOCTAMMU; YMEHHE
HCIIOAB30BATH IIPU PEIIICHUH 32AaY U3yICHHBIC (DAKTHL H TEOPEMBI IIAAHIMETPHH;
YMEHHE OLIEHHBATH Pa3MEPhl OOBEKTOB OKPYMAIOIIEIO MHPA; CIPOHTH
MATEMATHYECKIE MOAEAU C IIOMOIIBIO I€OMETPUYECKHX ITOHATHH M BEAHYHH,

pema’rb CBA3AHHbBIC C HUMMX HpaKTI/I‘ICCKI/IC 3aAa49M

10

VMeHue onepupoBarth HOHATHAMU: IAOIIAAb (uIYpEl, OOBEM HUIYPHL,
MHOTOIPAHHUK, IIPABHABHBI MHOTOIPAHHHUK, CEYCHHUE MHOIOIPAHHUKA, KyO,
ITAPAAACACIIHIICA, IIPH3MA, IIHPAMHAZ, (DUIYpa K IIOBEPXHOCTb BPAILCHUS,
LIIAHHAP, KOHYC, Imap, cdepa, IIAOIAAb CQEPDI, IIAOIIAAb IIOBEPXHOCTH
IIAPAMHUABL, IIPU3MBL, KOHyCa, LHAHHAP2, OOBEM KybDa, IIPAMOYTOABHOIO
ITAPAAACACIIAIICA], ITHPAMHABI, IIPU3MBI, IHAUHAPA, KOHYCA, Iapa, pasBépPTKa
ITOBEPXHOCTH, CEUCHHA KOHYCA U [ITAMHAPA, IIAPAAAEABHBIE OCH AN OCHOBAHUIO,
CeYEeHME IIapa, IIAOCKOCTD, KACAOIAfACA Cepbl, LIHMAMHAPA, KOHYCa; yMEHHE
CTPOUTH CEYCHHE MHOIOIPAHHHUKA, H300paKaTh MHOTOIPAHHUKH, (DUIYPEI U
ITOBEPXHOCTH BPAINEHHA, UX CEYECHUA, B TOM HUHUCAE C IIOMOIIBIO SAEKTPOHHBIX
CPEACTB; YMEHHE IIPUMEHATh CBOMCTBA TEOMETPUIECKUX (DHUIYP, CAMOCTOATEABHO
OPMYAHPOBATD OIIPEACACHUS H3YIAE€MBIX (DUIYP, BBIABUIATH TIHIIOTE3BI O
CBOHCTBAX M IIPU3HAKAX TICOMETPUYCCKUX ((PUIYP, OOOCHOBBIBATD HAH
OIPOBEPIaTh UX; YMEHUE IPOBOAUTH KAACCU(PHUKAIIHIO (PUIYP IIO PA3AMIHBIM

IIpHU3HaKaM, BBIIIOAHATD H€O6XOAI/IMI)IQ AOIIOAHUTCABHBIC HOCTpOﬁHI/IH

11

VMeHne omepupoBaTh HOHATHAMU: ABIDKCHIC B IIPOCTPAHCTBE, ITAPAAACABHBIN
IIEPEHOC, CHMMETPHA Ha IIAOCKOCTH X B IIPOCTPAHCIBE, IIOBOPOT,
IpeobpasoBaHue I0A0OUs, ITIOAOOHEIE (DUTYPHI; YMEHHE PACIIO3HABATH PABHBIC U
110AOOHBIE  (DUTYPBL, B TOM UHCAE B IIPUPOAE, HCKYCCTBE, aAPXUTEKTYPE;
HCIIOAB30BATh TCOMCTPHYCCKUE OTHOIICHUS IIPH PCLICHUN 3aAAY; HAXOAUTH
IEOMETPHYECKAE BEAUYIHHBI (AAMHA, YTOA, IIAOIIAAD, OOBEM) IIPH PEILICHIH 32AaY
13 APYTHX VYEOHEIX IIPEAMETOB M M3 PCAABHOM JKH3HIE; YMCHEC BBIYHCAATDH
TCOMCTPHYCCKIC BCAMYMHBE (AAMHA, VIOA, IIAOINAAb, OOBEM, IIAOIIAAB

HOBCpXHOCTI/I), HUCIIOAB3YA HM3YYICHHDBIC (bOpMyAbI U METOABI, B TOM 4YHCAE:

ITAOIIAAB ITOBEPXHOCTH IITPAMUABL, IIPHU3MEL, KOHYCA, ITIAMHAPA, IIAOIIAAD CPEPH;
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00BEM KyDa, IIPAMOYTOABHOIO ITAPAAACACITUIIEAA, ITHIPAMUABL, IIPU3MBIL, IITAIHADA,
KOHYCa, II1apa; YMEHHE HAXOAUTh OTHOIIECHHE OOBbEMOB IIOAOOHEIX (DHUIYP

12

13

YMeHne onepHupoBaTh MOHATHAMI: IPAMOYTOABHAA CHCTEMA KOOPAHHAT, BEKTOP,
KOOPAMHATBI TOYKH, KOOPAMHATBI BEKTOPA, CyMMa BEKTOPOB, IIPOU3BEACHHE
BEKTOpPA HA YHCAO, PA3AOKCHIE BEKTOPA IO 0OA3HCY, CKAAAPHOE IPOH3BEACHUE,
BEKTOPHOE ITPOM3BEACHHE, JIOA MEKAY BEKTOPAMH; YMEHHME HCIOAB30BATDH
BEKTOPHBII 1 KOOPAMHATHBIN METOA AASl PEIIICHHUSA TEOMETPUICCKUX 3aAQY U 32029

APYTHX yIeOHBIX IIPEAMETOB

Vmenne BI)I6I/IpaTI) HOAXOAHL[II/IfI METOA AAA pCLHCHI/IH 3aAa49M; ITOHHMMAaHUC
3HAYMMOCTH MATCMATHUKH B U3YICHUI HpI/IpOAHI)IX " O6H_I€CTB€HHI)IX HpOL[eCCOB
nu HBACHHﬁ; YMCEHHE PACIIO3HABATD IIPOSABACHIEC 3AaKOHOB MAaTCMATUKH B ICKYCCTBE,
YMCHUC HpI/IBOAI/ITI) HpI/IMCpr MATEMATHYICCKHUX OTKprTI/II;‘I pOCCHfICKOfI "

MHPOBOIT MATEMATUYIECKOM HAYKI

ITEPEUEHDb SAEMEHTOB COAEPKAHUA, ITPOBEPAEMbBIX HA EI'D ITO

MATEMATUKE
ITIpoBepsaeMbIii 2AeMEHT COAEPIKAHUA
Koa
1 YricAa ¥ BEIYUCAECHUS
1.1 HarypaabHbie u measre uncAa. IIpusHaku A€AUMOCTH IIEABIX YHCEA
12 Parmonaspneie uncaa. OOBIKHOBEHHBIE M ACCATHYHBIE APOOH, IIPOLIEHTEI, OECKOHEYHbIE
' HEPUOATIECKHE APOOH
13 AprdMeTHICCKHI KOPEHb HATYPAABHOM cTermeHu. AeHicTBUA ¢ apr(OMETHICCKUMI KOPHAMU
' HATYPAABHOII CTCIICHH
14 Crenens ¢ meAbiM 1okasateaeM. CTeleHb ¢ paliOHaABHBIM HOKa3aTeAeM. CBOMCTBA CTEIICHH
15 CHHYyC, KOCHHYC H TAHICHC YHCAOBOTO apPIyMEHTa. APKCHHYC, apKKOCHHYC, APKTAHICHC
YHCAOBOIO aPIYMEHTA
1.6 Aorapudm gncaa. AecATHYHBIE 1 HATYPAABHBIE AOTaPU(OMBI
AetictBureapHble  uncAd. Apu@METHYECKHE OIEPAlMA C ACHCTBUTEABHBIMH YHCAAMU.
1.7 I1puGAnmx€HHbIE BBIMUCACHHSA, I[IPABUAA OKPYIACHHSA, IIPHKHAKA H OLICHKA PE3YABTATA
BBIYHCACHUI
1.8 ITpeobpazosanue BoIpaKeHHUIT
1.9 Kommaexkcusie uncaa
2 VpaBHeHUA 1 HEPABEHCTBA
2.1 Lleabre u ADOOHO-PAIIHOHAABHBIC YPABHCHUS
2.2 VpparmoHaAbHbIE YPaBHEHH
2.3 TpuroHomerpudecKue ypaBHEHUA
2.4 ITokasareapHbIe 1 AOrapUMUYECKHE YPABHEHUA
2.5 Lleabre 1 ADOOHO-pPAITHOHAABHBIC HEPABEHCTBA
2.6 WpparmonaApHEle HEpaBEHCTBA
2.7 ITokasareapHble H AOrapudMUYECKHE HEPABEHCTBA
2.8 Tpuronomerprdaeckre HEPaBEHCTBA
2.9 CrcreMsl ¥ COBOKYITHOCTU YPAaBHEHHIT M HEPABCHCTB
2.10 VpasHeHUA, HEPABEHCTBA M CHCTEMEI C ITapaMeTpaMn
2.11 Marpuria ccTeMBl AMHEHHBIX YpaBHEHIH. OTIPEACATTEAD MATPHITE!
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3 Qynkinn n rpacduku
31 @ynkimsa, criocobsr 3aaanua yukiun. I'pacduk dymkmwn. Bsanvmbao obpartasle dyHKINML
' UYérnsre u Heuérasie dyuxnnm. [lepuosmdeckue yHKITHE
ObaacTp onpeaeAcHHs U MHOKeCTBO 3HaueHHH (dyHkiuu. Hyan dyrkmmn. [Tpomexyrkn
3.2 3HAKOIIOCTOSHCTBA. lIpoMekyrkn MoHOTOHHOCTH (YHKIHH. MAaKCHMyMBI U MHHHIMYMEL
Pynkiun. HauGoAblriee u HauMeHbIllee 3HaAYCHIE (DYHKINN Ha IIPOMEKYTKE
33 Cremennas byHKOHMA C HATYPAABHBIM H IIEABIM IOKazaTeaeM. EE cBorictBa u rpadux.
' CsoticTBa 1 rpadHK KOPHA 7-OH CTEIIeHU
3.4 Tpuronomerpraeckue OYHKIIIH, X CBONCTBA U rPpadpuKy
3.5 IToxasateapHas u Aorapudmmyaeckas DYHKIHH, UX CBONCTBA U IPAdDIKH
36 Touxkn paspsBa. Acumirtorsl rpaduxos dyskiui. CBoiicTBa (PYHKIIHH, HEIIPEPHIBHEIX HA
' oTpeske
3.7 [TocaeaoBaTEeABHOCTH, CIIOCOOBI 3aAAHUSA IIOCACAOBATEABHOCTEH
3.8 Apudmeraaeckas u reoMerpuaeckas mporpeccur. Popmyaa CAOKHBIX IPOLIEHTOB
4 Hagaaa MaTeMaTHIeCKOro aHaAu3a
4.1 IIpoussoanas dyukimu. [IponsBoAHBIE 5AeMEHTAPHBIX (DYHKITHE
42 IlprmeHeHHE IPOU3BOAHON K MCCACAOBAHUIO (PYHKIHMN HA MOHOTOHHOCTb M 9KCTPEMYMBL
' HaxoxaeHre HANOOABIIIETO U HAUMEHBIIIETO 3HAYCHHA (DYHKIIMH HA OTPE3Ke
4.3 IlepBoobpasuas. MuTerpaa
5 MHoOKecTBa M AOTHKA
5.1 MHuosxecTBO, oneparuu Haa MHOxKecTBaMu. AuarpamMmer Diicepa — Benna
52 Aoruka
6 BeposraocTs 1 craTucTHKa
6.1 OmnmcateAbHAs CTATHCTHKA
6.2 Beposruocts
6.3 Kombunaroprka
7 T'eomeTpns
7.1 Purypsr Ha ITIAOCKOCTH
7.2 IIpsambIe 1 ITAOCKOCTH B IIPOCTPAHCTBE
7.3 MHororpaHHIKI
7.4 TeAa 1 TOBEPXHOCTH BpAIICHUA
7.5 KoopaAnHAaTH 11 BEKTOPHI

YuebHO-MeTOAmUECKOE 0OecredeHne 00pa3oBaTeABHOIO IIPOIECCa

OO6a3areApHbIE yUeOHBbIE MATEPHUAABI AAF YICHHUKA

Aarebpa u Hagara matematugeckoro anaansa 10-11. Aammvos I A. ITpocserenne 2023

MeToAmYECKIE MATEPUAABI AAS YIUTEAA

AArebpa U HagaAd MATEMATHIECKOrO aHaAn3a. Auaakrmaeckue Matepuaast. [abyrmn M.,

Txauesa M.B. IIpocsermenue 2023
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