O=MBY LWWkona Ne72, CN=

% h "amoB Cepreii ViBaHOBMY,
i L nvpekTop", E=school72@
3 "0' edu.tgl.ru
& 00 86 13 42 be df 69 73 90
* 2025.10.13

16:26:20
+04'00"

MUWHUCTEPCTBO MIPOCBENIEHUA POCCUIICKOM ®EJIEPAIIIN

TOJIBATTUHCKOE YIIPABJIEHUE
MHUHHUCTEPCTBO OBPA3OBAHMSA CAMAPCKOM OBJACTH

MyHununajgbHoe 0I01KeTHOe 001e00pa30oBaTe/IbHOE YUpPeKIeHUue
ropoackoro okpyra ToabarTu
"IlIkosa Ne72 umenu I'epost CoBerckoro Corosza A.B.I'osioanoro"

PACCMOTPEHA I[MTPUHSTA YTBEPXXJIEHA

Ha 3aceJaHuu Ha 3aceJaHuu [Tpukaszom aupexropa

[IIMO yuuteneit negarornueckoro coeta MBY "llIkoma Ne72"
MaTEMAaTUKH U MBY «IlIkoia Ne 72» ot «01» centsbpst 2025 r.Ne 462-01
I/IH(bOpMaTI/IKI/I [TpoTokom Nel

[TpoTokon Nel oT «27» 08 2025T. amos C.U.

oT «26» 08 2025 1.

PABOYASI IPOTPAMMA
(ID 7893953)

y4eOHOro nmpeaMera «Ajredpa 1 Ha4ajaa MATEeMATHYECKOI0 aHAJIM3A.
ba3oBblil ypoBeHb»

st ooyuatomuxcs 10-11 kmaccos

I'."Toabsarru 2025



MOSICHUTEJIbHAS 3AIIMCKA

PaGouwast mporpamma ydeOHOTO Kypca «Asredpa U Hadajla MaTeMaTHIECKOTO
aHanu3a» 0azoBoro ypoBHs mis obydarormuxcst 10 —11 kmaccoB paspaborana Ha
ocHoBe DeiepanbHOTO rOCYIapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAApTa CPEIHETO
obmero oOpa3oBaHHs, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBAHHMIA,
NPEIbSIBISIEMBIX K MAaT€MaTUYECKOMY OOpa30BaHHIO, U TPATUIUI POCCHICKOTO
oOpazoBanusi. Peanmsanmst mporpamMmbl 0OECTIEUMBACT OBJIAJCHHE KIHOYECBBHIMU
KOMIIETCHIIMSIMH, COCTABJISFOIIMMUA OCHOBY IS CAMOPA3BUTHUS U HEMPEPHIBHOTO
o0Opa3oBaHMsl, IETOCTHOCTh OOMIEKYIbTYPHOTO, TUYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHUSA JUYHOCTH OOYJAFOIINXCS.

HEJIM N3YYEHUS YYEBHOI'O KYPCA

Kypc «AnreOpa u Havana MaTeMaTH4YECKOrO aHANIM3a» SIBJSETCS OAHUM U3
HauOosiee 3HAYMMBIX B MPOTpamMMe CTapIled IIKOJIbl, MOCKOJbKY, C OIHOU
CTOPOHBI, OH OO€ECIEeYMBAET MHCTPYMEHTAIbHYIO 0a3y s HU3y4eHHUs BcCexX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYroll CTOPOHBI, (POPMUPYET JIOTUYECKOE U
abCTpakTHOE MBIIIJICHHE Yy4YalluXcsi Ha YPOBHE, HEOOXOAMMOM Jii OCBOCHUS
KypcoB HH(OpPMATHUKH, OOIIECTBO3HAHUS, HCTOPHUM, CJIOBECHOCTH. B pamkax
JAHHOTO0 Kypca y4alllMecs OBJIaJEBAIOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOM
HAyKH, KOTopas (popMyJIHupyeT CBOU JOCTHXKEHHSI B MaTEMaTHUYECKOM opMme.

Kypc anreOpsl 1 Hauan MaTreMaTHYEeCKOro aHalu3a 3aKjIa/IbIBAa€T OCHOBY IS
YCIICITHOTO OBJAJAEHUS 3aKOHaMH (U3MKH, XUMHH, OHOJIOTUH, TOHHUMAHUSI
OCHOBHBIX TEHJICHIUH 5SKOHOMHKM ¢ OOIIECTBEHHOW JKM3HH, IMO3BOJISIET
OpUEHTHUPOBATHCA B COBPEMEHHBIX LHU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTHSIX,
YBEPEHHO HCIIOJb30BaTh UX B MOBCEIHEBHOM XU3HU. B TOXE BpeMs OBIIAJICHHE
aOCTpakTHBIMU M JIOTUYECKH CTPOTMMH MaTE€MaTHYECKHMMH KOHCTPYKLHUSIMU
pa3BUBAaeT yYMEHHE HAaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTD
YTBEPXKACHMSI, UCIIOJIb30BaTh 0000IIEHNE U KOHKpPETH3aluio, abCTparupoBaHue u
aHaJIOTUI0, POPMUPYET KPEaTUBHOE U KPUTHUUYECKOE MbIlIeHHEe. B xone nzyueHus
anreOppl M Havyajl MAaTEMaTUYeCKOro aHaju3a B CTaplied IIKoJe Yyyalluecs
NOJIy4atOT HOBBIM OMNBIT PEIIEHHUs MPUKIAJHBIX 3aJad, CaMOCTOSITEIIBHOIO
NOCTPOEHUSI MAaTEMaTUYECKUX MOJENEH pEaIbHbIX CUTyalMd W HHTEpIpeTaluu
MOJYYEHHBIX  PELICHWH, 3HAKOMATCA C  OpUMEpaMH  MaTeMaTUYECKHUX
3aKOHOMEpPHOCTE B MPUPOJE, HAYKE M B HCKYCCTBE, C BBIJAIOLIUMUCS
MaTeMaTUYECKUMU OTKPBITUSIMHA U KX aBTOPAMH.

Kypc ob6nagaer 3HAaUMTENbHBIM BOCIUTATENbHBIM MOTEHIMATIOM, KOTOPBIN
peanusyeTcsl Kak 4epe3 y4eOHbI maTepuan, CoCOOCTBYIOMINNA (POPMUPOBAHUIO
HAy4YHOT'O MHUPOBO33PEHMS, TaK M dYepe3 creuuuky ydeOHON IesTeabHOCTH,



TpeOyroleit CaMOCTOSATEIIbHOCTH, AKKypaTHOCTH, IPOJOJKUTEIBHON
KOHIIEHTPAllUM BHUMAHUs U OTBETCTBEHHOCTH 34 ITOJIyYEHHBINA PE3YJIbTAT.

B ocnoBe metomuku oOydenuss anreOpe M HaudajgaM MaTeMaTUYECKOTO
aHaJIN3a JIEKUT AESITEIbHOCTHBIN MPUHIUI 00YUYEeHMUS.

Crpykrypa Kypca «AnreOpa ¥ Hayana MaTeMaTUYECKOTO aHAJIN3a» BKIOYAET
CIEAYIOUIME COAEPKATENbHO-METOANYECKE JIMHUM: «Yuciia W BBIYHUCICHUSY,
«Dyukmuun  u - rpadukm», «YpaBHeHHMS U HepaBeHCTBa», «Hauama
MaTeMaTU4yecKkoro asHamusa», «MHoxkecTBa M JIOTHKa». Bce OCHOBHBIE
COZIEPXKATENBHO-METOAMYECKUE JIMHUM H3Y4YaroTCs Ha IPOTSHKECHUU JIBYX JIET
oOydeHHusl B CTapllel ILIKOJE, €CTECTBEHHO AOIOJIHAS APYr Ipyra U MOCTEIEHHO
HAChIIAsCh HOBBIMM TeMaMHU W pasgenaMu. JlaHHBIM Kypc  SABISIETCSA
UHTETPAaTUBHBIM, IIOCKOJIbKY OOBEIUHSET B cebe coAepKaHue HECKOJIbKHX
MaTeMaTHYECKUX JAUCLHUIUINH: ajreOpa, TPUTOHOMETPHS], MAaTEMAaTUYECKUI aHaJIn3,
Teopusi MHOXecTB U JAp. [lo Mepe Toro kak ywamuecs OBJIAZ€BalOT BCE Ooiee
IMIMPOKUM MATEMAaTUYECKUM allapaToM, Y HUX MOCJIEeI0BaTENIbHO POpMHUpYETCs U
COBEpPLICHCTBYETCSI YMEHUE CTPOMTH MATEMAaTUYECKYI0 MOJENb PEATBbHOU
CUTyalluu, TPUMEHITh 3HaHWA, MOJy4YeHHbIE B Kypce «AnreOpa W Hayana
MaTEMaTHUYECKOTO aHaJIN3a», JUISl PELIEHUS CaMOCTOATENbHO C(HOPMYIMPOBAHHON
MaTEeMaTUYECKOM 3a/1a4yH, a 3aTEM MHTEPIIPETUPOBATh MOJYyUYECHHBIN PE3yJIbTaT.

CopepxarenbHO-MeTOAUYECKas JIMHUS «YUucna M BBIYMCICHUS» 3aBEPIIACT
(dbopMUpOBaHNE HABBIKOB MCIOJIB30BAaHUS AEHCTBUTEIbHBIX YHUCE, KOTOPOE OBLIO
HA4YaTo B OCHOBHOM IkoJyie. B crapmiell mkosne oco0oe BHUMaHHUE YJIENSETCA
(OpMUPOBAHNIO NPOYHBIX BBIYMCIUTENBHBIX HAaBBIKOB, BKIIOYAKOUIMX B ce0s
UCIOJIb30BaHUE pAa3IMUYHBIX (OpPM 3amucu JEHCTBUTENIBHOTO 4YHCIA, YMEHHE
pPAlOHAJIBHO BBINOJHATh JEUCTBUS C HHUMHM, J€jaTh NPUKUIKY, OLICHUBATH
pe3ynpTaT. OOydarompecss NOJYy4YalOT HAaBBIKM MPUOMIKEHHBIX BBIYMCICHUH,
BBIMIOJIHEHMSI JIEHCTBUM C YHMCIIAMM, 3allUCAaHHBIMM B CTaHAApTHOW (opwme,
VCITOJIB30BAHUSI MATEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKECHUMN.

JIuHns «YpaBHEHHs M HEPABEHCTBA» PEAIM3YETCS HA NPOTSHKEHUH BCETO
oOydeHHss B CTapuiel MIKoJie, MOCKOJbKY B KaXIOM paszjiesie MNporpamMmbl
IPEIYCMOTPEHO PEIIEHHE COOTBETCTBYIOIMX 3anad. OOydaromuecs: OBJIaZEBaIOT
pa3IMYHBIMM METOJAMM PELIEHUS LEJbIX, PalUOHAIBHBIX, HPPALUOHAIBHBIX,
[OKAa3aTeNbHbIX, JIOTApU(PMUUECKUX U  TPUTOHOMETPUUYECKUX  YPABHEHMI,
HEPABEHCTB U UX cucTeM. [lorydeHHbIe yMEHNs UCTIONIB3YIOTCS IPU UCCIEA0BAHUN
(GYHKIMI C MOMOUIBIO MPOU3BOJHOM, PEIICHUH NMPUKIAJAHBIX 33Ja4 U 33434 Ha
HaxXOXJE€HWE HaumOOJbIIMX W HAaUMEHbIIMX 3HaueHud ¢yHkuuu. JlaHHas
coJlep)kareibHasl JIMHUSA BKJIOYAeT B ce0d Takke (QOpMUPOBAHUE YMEHMH
BBIMOJHATh pacdy€rsl Mo (opMysiaM, IpeoOpa3oBaHUsl LENbIX, PalMOHAIbHBIX,
UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKECHUN, a TAKXKE BBIPAKCHHM,



CoJlepKalMX CTerneHn u Jjorapudmel. brarogaps u3yudeHuio anreOpandecKkoro
Marepruaja  IPOUCXOAWT  JAJbHEUIIEE  Pa3BUTHE  ANTOPUTMHYECKOTO U
aOCTPakTHOTO MBILIUICHUS YydYalluxcs, (OPMHUPYIOTCS HAaBBIKH JETyKTUBHBIX
paccyxaeHui, paboOTl C  CUMBOJIBHBIMM  (OpMaMu,  IpeICTaBICHUS
3aKOHOMEPHOCTEN M 3aBUCHUMOCTEHl B BHJIE€ PAaBEHCTB M HEPABEHCTB. Amredpa
npeniaraeT 3(QQPEeKTUBHbIE HWHCTPYMEHTBHl JJIs pELIECHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a7a4, HAIJSAIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH Kak
A3bIKA HAYKH.

ConepxarenpHo-MeToMYecKass JUHUS «DyHKIUM U TpaduKW» TECHO
NIEPEIUIETACTCS C IPYTUMH JIMHUAMU Kypca, IOCKOJIbKY B KAKOM-TO CMBICIIE 3a1aET
IIOCJIEN0BATENBHOCTD V3Y4YECHHUS MaTrepurana. N3yuenne CTEIEHHOU,
MOKa3aTeIbHOM, JIOTApU(PMUUECKON U TPUTOHOMETPUUYECKUX (PYHKIIHI, UX CBOWCTB
U rpaduKoOB, UCIIOJIb30BaHUE (DYHKLIMU JUIS pEelIeHUs 3a7ad U3 JPYruX y4eOHbIX
IIPEIMETOB U PEANBHON KU3HHM TECHO CBA3aHO KaK ¢ MaTEMaTUYECKUM AHAIU30M,
TaK W C pEIIeHHEeM ypaBHEHUN U HepaBeHCTB. lIpu 3TOM O0iblIOE BHUMaHHE
ynensieTcs: GopMHpOBAaHUIO YMEHHUS BBIpaKaTh (POpMyJaMH 3aBUCUMOCTH MEXKIY
pa3IMYHBIMH BEJIMYMHAMHU, HCCIENOBATh MOJIY4YEHHbIE (PYHKIHH, CTPOUTHh HUX
rpaduku. Matepuan 3Toi cojiepKaTebHON JTMHUY HalleJIeH Ha pa3BUTHE YMEHUMN
Y HABBIKOB, IIO3BOJSIIOIIMX BBIPAXATh 3aBUCHUMOCTH MEXIYy BEIMYMHAMH B
pa3nuuHOi (opMe: aHATUTHYECKOH, rpaduueckoil u cioBecHoil. Ero msydenue
CIOCOOCTBYET pa3BUTHIO aJTOPUTMUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K
00001IEHUIO U KOHKPETU3ALUY, UCTIOJIb30BAaHUIO aHAJIOTUH.

CopnepxxarenpHas nuHuA «Hadana MareMarndeckoro aHaiau3a» IO3BOJSET
CYIIECTBEHHO PACIIMPUTH KPYI KaK MaTeMaTU4ECKUX, TaK M MPUKIAIHBIX 3a7ad,
JOCTYMHBIX 00YYarOMIMMCs, Y KOTOPBIX MOSBISIETCS BO3MOXKHOCTh MCCIIEI0BATh U
cTpouTh rpadukd (YHKUUH, ONpEAeNsATh HX HauOOJbIINE W HAUMEHBIINE
3HAUEHUs, BBIYUCIATH IUIoMaad (Uryp U oObEMBI Tell, HAXOIUTh CKOPOCTH U
YCKOpPEHMs IIpoleccoB. JlaHHas colep:KareibHas JIMHHUS OTKPBIBAET HOBBIC
BO3MOXKHOCTH IIOCTPOCHUS MATEMATHYECKUX MOJEIEU pEealbHbIX CHUTYalHM,
HaxO0XJIECHUS HAWIYYIIETO PELIEHUs B INPUKIAJHBIX, B TOM YHCIE COLMAIBHO-
PKOHOMHUYECKHUX, 33/Ja4ax. 3HAKOMCTBO C OCHOBAaMM MaTE€MAaTHYECKOIO aHajIu3a
CHOCOOCTBYET Pa3BUTHIO aOCTPaKTHOrO, (POPMAJIBHO-IOTHYECKOIO U KPEaTUBHOIO
MBILUIEHUS, (OPMHUPOBAHUIO YMEHUI pACIIO3HABATh IPOSIBICHUS 3aKOHOB
MaTeMaTUKd B HaykKe, TEXHHKE M HcKyccTBe. OOywaromiyecss Y3HAIOT O
BBIJJAIOIIMXCSl PE3YyJIbTAaTaX, ITOJYYEHHBIX B XOJE€ PA3BUTUS MATEMATHKH Kak
HAyKH, U UX aBTOpax.

CopeprkarenbHO-MeTOANYECKas JTUHUA «MHOXKECTBA U JIOTUKa» B OCHOBHOM
IIOCBSLIEHA  JJIEMEHTaM TEOPHUM  MHOXKECTB. [€OpETHKO-MHOKECTBEHHBIC
IIPEACTABICHUS POHU3BIBAIOT BECHh KYPC IIKOJBHOW MATEMATUKH U IPEIJIAraroT



HaubOosee YHUBEPCATbHBINA A3BIK, O0OBbEIUHSIIONINI BCE pa3eibl MaTeMaTUKH U €€
NPWIOKEHUN, OHU CBSI3BIBAIOT PA3HbIE MATEMATUYECKUE TUCLUIUIMHBI B €IUHOE
uenoe. IToatoMy BakHO JaTh BO3MOXXHOCTH IIKOJIBHUKY IOHUMATh TE€OPETHKO-
MHO>KECTBEHHBIM SI3bIK COBPEMEHHOM MAaTEMaTUKU M MWCIOJIb30BAaTh €ro I
BBIPAKEHUSI CBOUX MBICIICH.

B kypce «Anrebpa M Hayaia MaTeMaTHYECKOrO aHAJINW3a» MPHUCYTCTBYIOT
TAK)K€ OCHOBbI MAaTE€MaTHYECKOIO0  MOJEJIMPOBAHUS, KOTOpPbIE IPU3BAHBI
c(OopMHPOBATh HABBIKH IIOCTPOEHUS MOJIEIEN peabHbIX CUTYyalUi, UCCIIEAOBAHUS
TUX MOJEJEH C MOMOULIBIO ammapaTa aiaredpbl U MaTeMaTHUYECKOTO aHajau3a U
VHTEPIPETALUK NOJyYCHHBIX PE3ynbTaToB. Takue 3aJaHus BIUIETCHBI B KaXIbIU
U3 pa3/iesioB IPOrpaMMbl, MOCKOJIBKY BECh MaTEpHal Kypca IIMPOKO MCHOJb3YyETCs
JUISL pelleHus] IPUKIAAHBIX 3a1a4. [Ipu pemeHun peaibHbIX NPaKTHYECKUX 3a7ad
ydaliecs: pa3BUBAalOT HAOJIIOAATENBbHOCTh, YMEHHUE HAXOAWTh 3aKOHOMEPHOCTH,
abcTparupoBaTbcs, MCIOIb30BaTh AHAJIOIHMIO, 0000IIATh U KOHKPETH3UPOBATH
npobieMy. [lesTenbHOCTh MO (HOPMHUPOBAHMIO HABBIKOB PEIICHUS MPHUKIATIHBIX
3aJa4 OpraHU3yeTCs B MPOIECCe M3YYEHHs BCEX TeM Kypca «Anredpa u Hayana
MaTEMaTUYECKOrO aHaJIU3a».

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

B yuyeOGHOM miaHe Ha HM3ydeHHE Kypca aiareOpbl M Haval MaTeMaTHYeCKOro
aHaju3a Ha 6a30BOM YpOBHE OTBOAMTCS 2 yaca B Henento B 10 kiacce u 3 yaca B
Henemo B 11 kmacce, Bcero 3a nBa roga ooydenus — 170 gacos.



COAEPXKXAHUE YYEBHOTI' O KYPCA
10 KITACC

Yucaa v BIYMCICHUSA

Pannonansubie uncna. OOBIKHOBEHHBIE M JIECATUYHBIE APOOU, MPOIEHTHI,
OeCKOHEUHbIE  MepuoAuvecKkue aApodu. ApudpMeruyeckde  omnepauud ¢
palMoOHANIbHBIMU YHCIIAMU, PE0Opa30BaHMs YUCIOBBIX BhIpakeHui. [Ipumenenue
Ipobeil 1 MPOLEHTOB JAJisl PEIICHUs MPUKIAAHBIX 337a4 U3 Pa3IUYHBIX OTpacie
3HAHUU U PEATbHOM )KU3HH.

JelictBuTenpHple 4nciia. PalnyoHalbHBIE W UPpALMOHANBHBIE YHCIIA.
Apudmernueckue omnepaudd ¢ JeUCTBUTENbHBIMU yuciaamu. [IpubnuxéHHbie
BBIYMCJIEHNS, IPABUIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BIYMCICHHM.

Cremmenp ¢ menbiM  mokazateneM. CranmaptHas Qopma  3amucu
JNEUCTBUTENHLHOTO uucia. Vcmonp3oBaHwe moaxoasmied (OpMBI  3amuch
JNEWCTBUTEIBHBIX YHUCEN [JI PELICHUS NPaKTHUYECKUX 3aad U IPEACTaBICHUS
JAHHBIX.

ApudpmeTnueckuii  KOpeHb  HATypaldbHOM  cTemeHd.  JleHcTBus  C
apu(pMEeTHYECKUMU KOPHAMHU HATYpaJIbHOMN CTETEHHU.

CHHyC, KOCHHYC M TAHI€HC YHCIIOBOrO apryMeHTa. ApKCHUHYC, apKKOCUHYC,
apKTaHI€HC YMCIOBOTO apryMEHTa.

YpaBHeHUs U HEPABEHCTBA

ToxzaecTBa U TOXKIECTBEHHBIE IPEOOPa30BaAHUSI.

[IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMU. OcHOBHbIE
TPUTOHOMETPHUYECKUE (HOPMYIIBI.

VYpaBHeHue, KOpeHb ypaBHEHMs. HepaBeHCTBO, pellIeHHE HEpPaBEHCTBA.
Meton uHTEpBANIOB.

Pemenne nenbix 1 [poOHO-paLIMOHANBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenue nppanmoHaibHBIX YPAaBHEHUM U HEPABEHCTB.

Perrenue TpuroHOMETpUYECKUX YpaBHEHUM.

[IpuMeHeHnEe ypaBHEHU U HEPABEHCTB K PEUIEHUIO MAaTEMAaTHYECKHUX 3a7ad
¥ 3a71a4 U3 Pa3IMYHBIX 001acTell HAyKH U PeasibHOM KU3HU.

DyHKIUHN U TPAPUKH

Oynkums, crnocodsl 3amaHus ¢GyHkuu. ['paduk  dyskiuu. BzaumHO
oOpaTHbIe PYHKIIUH.

OO6usacTb ompeneneHuss 1 MHOKeCTBO 3HaueHud (ynkumu. Hymu QyHkium.
[TpoMexyTKH 3HAKOMIOCTOSTHCTBA. YETHBIE M HEUETHBIE (DYHKLIUU.

CrenenHas QpyHKIMS C HATypaJbHBIM M IEJbIM MOKa3zarenaeMm. E€ cBoiicTBa u
rpaduk. CoiicTBa U rpauK KOpPHS 1-OM CTENEHHU.



Tpuronomerpuueckasi OKPYXKHOCTb, OIPEACICHUE TPUTOHOMETPUUYECKUX
(GYHKIIMI YUCIOBOTO apryMEeHTa.

Hauasa MaTeMaTH4eCKOI0 aHAJIU3A

[TocnenoBaTenbHOCTH, CIOCOOBI 3a1aHUS MOCJEA0BATEIBHOCTEN.
MOHOTOHHBIE TIOCJIEIOBATENBHOCTH.

ApudmeTrnueckas 1 reOMeTpHUecKas mporpeccud. beckoHeuHo yObIBaromas
reoMerpuueckas nporpeccusi. CyMMa O€CKOHEYHO YOBIBAIOIIEH T'€OMETPUUYECKOM
nporpeccur. dopMyna CIOXKHBIX HPOLEHTOB. lcronb30BaHME NpOrpeccuu s
PELIEHHUS peAJIbHBIX 33/1a4 MPUKIAJTHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHokecTBO, omnepanuu HajJ MHOxKecTBaMu. [uarpammbl Ditnepa—BenHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara il ONUCAHUS PEalbHBIX
IIPOLIECCOB U SIBJICHUM, IPU PELIEHUU 3a]1a4 U3 APYTUX y4eOHbIX MPEAMETOB.

Onpenenenue, Teopema, CIEICTBUE, JOKA3ATENBCTBO.

11 KIIACC

Yucaa v BIYMCICHUSA

Harypanpnbie u nensie uncina. [Ipu3sHaku 1eIMMOCTH LENBIX YUCEN.

CreneHb ¢ palMOHAIBHBIM NIOKa3aresneM. CBOMCTBA CTEIIECHH.

Jlorapugm uucina. JlecaTuuHble U HaTypajabHbIE JOrapu(MBI.

YpaBHeHUs U HEPABEHCTBA

[Ipeobpa3oBanue BbIpaXEHHM, COAEPIKALIUX JTOTApUPMBI.

[IpeoOpa3oBaHre BBIPAKEHUN, COAEPKAIIMUX CTENEHH C PaAlUOHAIBLHBIM
IIOKAa3aTeJIEM.

[Ipumepsl TPUTOHOMETPUUYECKUX HEPABEHCTB.

[loka3arenbHbIE YDAaBHEHHS M HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

CucreMbl TUHEHHBIX ypaBHEHUW. PellleHne NpUKIaIHbIX 33a4 C NOMOILBIO
CHUCTEMBbI JIMHEHHBIX YPABHECHUM.

CucreMbl M COBOKYITHOCTH PALMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IpumeneHne  ypaBHEHHMM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHYeCKUX 3ajad M 3aJad U3 pazIU4HbIX OO0JacTell HayKu MU peajbHOU
KU3HU.

DyHKUMH U TPaPUKH

®Oynkumsa. [lepuoguueckue  QyHkuuu. [IpoMexyTku  MOHOTOHHOCTH
¢yHkuun. MakcumyMbl U1 MUHUMYMbI GyHkiuu. HaunOosbliee M HamMmeHbIlee
3HaYeHHe (PYHKIHNU HA TPOMEXKYTKE.

TpuronomeTtpruueckue QyHKIUH, UX CBOWCTBA U TPapUKH.

[TokazarenbHast U gorapudmuyeckas GyHKIUU, UX CBOWCTBA U TpaUKH.



Hcnonp3oBanue rpadukoB (PYHKIMA A pElICHUs] YPaBHEHUN W JTMHEHHBIX
CHCTEM.

Hcnons3oBanue rpadukoB (yHKUMNA i1 HCCIENOBAHUS TPOLECCOB U
3aBUCUMOCTEHN, KOTOPBhIE€ BO3HHUKAIOT MPU PEIICHUH 3a/ady U3 APYruX y4eOHBIX
MPEAMETOB U PEATLHOMN KU3HMU.

Hayana MaTeMaTH4eCKOro aHajamu3a

HenpepriBable ¢pyHKIIMU. MeTon HHTEPBAIOB 7Sl pELICHHS] HEPABEHCTB.

[IponsBonnas  ¢yHkuuu. [eomerpudyeckuii ©u  (QU3MUECKUNA  CMBICTT
MIPOU3BOJHOM.

[IpousBoaHble  dJeMEHTApHBIX  (QYHKUUNA.  DOpMyJbl  HAXOXKIACHUS
IIPOM3BOJHON CyMMBI, MPOU3BEAEHUS U YaCTHOTO (DYHKIIMH.

[IpumeHeHne MPOU3BOIHOM K MCCIENOBaHUIO (YHKIUIT HA MOHOTOHHOCTb U
skcTpeMyMmbl. Haxoxaenue HanOoIbIIero 1 HAaMMEHbIIEro 3HaueHUus (QYHKIMKU Ha
OTpE3KE.

[IpumMeneHne NPOU3BOMHOM U HAXOXKACHUS HAWIIY4dIIEero pEIICHUs B
NPUKIAIHBIX 3aJa4yax, [ ONPENENICHHs CKOPOCTH MpoLecca, 3aJaHHOIO
dbopmynoit unu rpadpuKoM.

[TepBoo6pa3zHas. Tabnuia nepBooOpas3HbBIX.

WNHuterpan, ero reoMerpuyeckuii W (Quanueckuid cMbIci. Beruucienue
uHTerpana no popmyne Herorona—JleitOnuna.



INJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘{C6HOFO npeamMeTa «Marematuka» JOJIDKHO oOecrneynBaTh
AOCTHXXCHHC HAa YPOBHE CPCAHETO O6IHCFO O6paBOBaHI/I}I ciaeayromux JNIYHOCTHEIX,
MCTAIPCAMCTHBIX U IIPECAMCTHBIX 06p330BaTeJ'IBHBIX PE3yJIbTAaTOB!:

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOEHHUS MPOrpaMMbl yuyeOHOTo TMpeaMmeTa
«Marematukay XapakTepu3yloTCs:

['paxxganckoe BOCIUTaHUE:

c(hOpPMHUPOBAHHOCTHIO TPAKAAHCKON MO3UIIUU 00YYAIOIIErocs KaKk aKTHBHOTO
U OTBETCTBEHHOTO YJi€HAa POCCHICKOrO OOIIECTBa, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBIICHUM,
NpoIeAyp TpaxaaHCKOro oOmiecTBa (BbIOOPHI, OMPOCHl M TIp.), YMEHUEM
B3aMMOJICUCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTAMHU B COOTBETCTBUU C HX
(GYHKIUSMU 1 Ha3HAYECHUEM.

[TaTpuoTHyeckoe BOCIHUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUNUCKON IPaXKIAHCKON UACHTUYHOCTH, YBAKEHUS K
MPOLIJIOMY U HACTOALIEMY POCCUMCKON MaTEMATUKH, IIEHHOCTHBIM OTHOILIEHUEM K
JOCTHKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTEMAaTUYECKOU IIKOJIBI,
K HCIOJIb30BaHUIO ATHX JOCTHKEHHMHM B APYTHX HayKax, TEXHOJOTHUSX, chepax
HKOHOMUKH.

JlyXOBHO-HPAaBCTBEHHOT'O BOCIIUTAHUSI:

OCO3HaHUEM JTyXOBHBIX LEHHOCTE! pOCCHIICKOTO HapoJa;
c(OpPMUPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHUS, OTUYECKOTO  IMOBEACHUS,
CBSI3aHHOT'O C MPaKTUYECKUM NPUMEHEHUEM JOCTHKEHUM HAYKU U I€ATEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIETO.

DCTeTUYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOUIEHHUEM K MHUPY, BKIIIOYAsl 3CTETUKY MaTeMaTUYECKHX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajay, peleHnu, paccyXIeHUN;
BOCIPUUMYHMBOCTHIO K MATEMAaTUYECKUM aCTIeKTaM Pa3IMYHbIX BUJOB UCKYCCTBA.

duznyeckoe BOCIUTAHUE:

c(hOPMUPOBAHHOCTHIO yMEHHUSI TPUMEHATh MaTEeMaTUYECKUE 3HaHUSA B
WHTEpecax 37J0pOBOTO U 6e30macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 370POBbIO (310pOBOE MUTaHHUE, COANTAHCUPOBAHHBIA PEKUM 3aHATHI U

OT/bIXA, peryispHas buznueckas AKTUBHOCTb); duznyeckoro
COBEpLIECHCTBOBAHYS, pu 3aHATUAX CIIOPTUBHO-03{0POBUTEIBLHON
NEATEIIBHOCTBIO.

TpynoBoe BociuTaHue:



TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IICHHOCTH TPYAOJIOOWS;, MHTEPECOM K
paznuuyHbiM  chepaMm  TPOPECCHOHAIBHON  JESITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W e€ TMPUIOKEHUSIMH, YMEHHEM COBEpINATh OCO3HAHHBIA BBIOOD
Oynymei mnpodeccur U peanu30BbIBATH COOCTBEHHBIE KU3HEHHbBIEC ILIAHBI;
TOTOBHOCTBIO M  CHOCOOHOCTBIO K MaTeMaTUYeCKOMy OO0pa3oBaHUIO U
caM000Opa30BaHUIO Ha TPOTSHKEHWH BCEW JKU3HU; TOTOBHOCTHIO K AKTHBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 33/1a4 MaTeMaTUYECKOW HAMPABICHHOCTH.

DKOJOTNYECKOE BOCIIUTAHUE:

c(hOPMUPOBAHHOCTHIO 3KOJOTUYECKOM KYJIbTYpbl, MOHHUMAHUEM BIIMSHUS
COLMAJIbHO-D)KOHOMHUYECKUX IPOLECCOB HA COCTOSIHUE MPUPOJHONW M COLUMAIBHOU
Cpempl, OCO3HAaHHMEM TJIOOATBHOTO XapaKTepa JKOJOTHYECKUX MpoOJeMm;
OpHEHTallMe HAa MPUMEHEHUE MAaTeMaTUYECKUX 3HAHUW JUIsl PEIICHUsS 3a/lady B
00JIaCT  OKpYyKalolel cpeapl, IUJIAaHUPOBAHUS TMOCTYNKOB UM OLEHKH HX
BO3MOKHBIX MTOCIEACTBUN [IJIs1 OKPY>KAIOIIEH CPEJIbI.

[{leHHOCTH HAYYHOTO MO3HAHUS:

c(OpPMHUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKM W  OOIIECTBEHHOW TMPAKTHKH, IMOHUMaHHUEM
MaTEeMaTUYeCKOM HayKh Kak cdepbl UYeJOBEYECKOM AesTENbHOCTU, STaroB €€
pa3BUTHS M 3HAYMMOCTH Uil PA3BUTUS LMBUIM3ALMHU; OBJIAJECHUEM S3BIKOM
MaTeMaTUKU U MAaTeMaTUYeCKOW KyJIbTypOW KakK CpEICTBOM MO3HAHUS MHUPA;
TOTOBHOCTBIO OCYHIIECTBIIATh MPOEKTHYIO U HCCIEI0BATEIbCKYIO JEATEIbHOCTD
WHJVMBUAYAJIBHO U B IPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE PE3yJIbTaThl OCBOCHMS MPOrpaMMbl Y4e€OHOro MpeaMera
«Marematuka XapaKTEPHUIYIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHBIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUSHBIMU
oelcmeusIMU, YHUBEPCANbHbIMU PeCYNAMUBHBIMU OCUCBUAMU.

1)  Vuusepcanvuvie  nozmaeamenwvmvle  Oeticmsus,  obecneuusaom
Gdopmuposanue 06a308blX KOSHUMUBHLIX HNPOYECCO8 00yYaowuxcs (oceoeHue
Memoo0o8  NO3HAHUSL — OKpYJHCAlowe2o  Mupa;,  NpUMeHeHue  J102UYeCKUX,
UCC1e008ameNbCKUX onepayull, yMeHuti pabomams ¢ ungopmayueti).

ba3oBeie lornueckue NenCTBUs:

e BBIBIISITh U XapaKTEPU30BaTh CYLIECTBEHHbIE MPU3HAKU MAaTEMAaTUYECKUX
00BEKTOB, TMOHATHUMA, OTHOIICHUW MEXIY MOHATHAMU; (HOPMYyITUpPOBAThH
OTIpeNIeTICHUs]  MOHATUN, yCTAHABIMBATH CYIICCTBEHHBI  IMPU3HAK
KJIacCU(pUKAlMU, OCHOBAHMUSA IJii OOOOIIEHHS W CpPAaBHEHUS, KPUTEPHUH
IIPOBOJIMMOTO aHAJIN3a;



BOCIIPUHUMATh, (OPMYIUpPOBaTH U  TPEoOpa3oOBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPUIIATEIbHBIC, CAMHUYHBIC, YAaCTHBIE W OOIIHE;
YCIIOBHBIE;

BBISIBJIAITH ~ MAaTEMAaTHMYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (akTax, JAHHBIX, HAONIOACHUSX U YTBEPKIACHUSIX;
npemsiaraTh  KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

JenaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHHH, YMO3aKIIIOUEHHH 110 aHATIOTUH;
IPOBOJIUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKICHUN (TPSMBIE U OT MPOTHBHOTO), BRICTPAWBATH apTyMEHTAITUIO,
NPUBOJUTHh TPUMEPHI U KOHTPIPUMEPHI; O0OOCHOBHIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBOIbBL;

BBIOMpATh CIOCOO pelieHuss y4eOHOM 3amaun (CpaBHMBATh HECKOJBKO
BApUAHTOB pEIIEHUs, BBHIOUpATh HauboIee MOAXOMAIIMN ¢ Yy4ETOM
CaMOCTOSITEIIEHO BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBnie HCCICAOBATCIbCKHUC I[CﬁCTBH?II

MCTIOJIb30BaTh BOIMPOCHI KaK HMCCIEAOBATEIbCKUN MHCTPYMEHT IO3HAHUS;
GbopMyIHpOBaTh BOIPOCH], (UKCHUPYIOIIME MPOTUBOPEUUE, MPOdIEMYy,
yCTaHABJIMBAaTh WCKOMOE€ W  JaHHOe, (OpMUPOBATH  THIOTE3Y,
apTryMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

IPOBOJIUTH CaMOCTOSITEIIEHO CIUTaHUPOBAHHBIH OKCIIEPUMEHT,
UCCIICIOBAaHUE TI0 YCTAHOBIEHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTO
o0beKTa, SBJICHHS, TMPOIECCa, BBIABICHUIO 3aBUCHMOCTEH MEXITY
00BbeKTaMu, SIBJICHUSIMU, TIPOIIECCAMH;

CaMOCTOSITENIbHO (hOPMYTHPOBATH 0OOOIICHNS W BBIBOJBI TIO pE3ybTaTam
POBEAEHHOTO HAOJIOICHUS, UCCICIOBAHMS, OIEHUBATH JOCTOBEPHOCTH
MIOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

MIPOTHO3UPOBATh BO3MOXKHOE DPAa3BUTHE MPOIECCA, a TAKXKE BBIJIBUTATH
MIPEATNOJIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabota ¢ nuadpopmanueii:

BBISIBIISATH JIePUIMTH MHPOPMALIUU, TAHHBIX, HEOOXOJUMBIX IS OTBETA
Ha BOIIPOC U JJIsI PELICHUS 3a]1a4u;

BEIOMpAaTh  WHAOpPMAIMIO W3  HCTOYHUKOB  PA3JMYHBIX  THUIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIIPETUPOBATh MH(POPMAITHIO
Pa3IMYHBIX BUJOB U (OPM MPEACTABICHHUS;

CTPYKTYpPUPOBaTh HHPOPMALINIO, MPEJCTABIATh €€ B Pa3IM4HbIX (GOopMax,
WUTIOCTPUPOBATH Tpaprueck;



e OIICHUBATH HaAEKHOCTD uHbopMauu o CaMOCTOSITENIbHO
chopMyITUPOBAHHBIM KPUTEPHUSIM.

2)  VuueepcanvHvie KOMMYHUKAmMUGHble  Oelcmsus, 00ecnedusarom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0wienue:

e BOCIpPUHUMATH U (GOPMYJIUPOBATh CYXKACHHS B COOTBETCTBUHU C
YCIIOBUSIMHU | TIEJISIMH OOIICHHMS; SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO
TOYKY 3pEHHsSI B YCTHBIX U MUCBMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS IO
XOJly pelIeHus 3a/1a4yi, KOMMEHTUPOBATh MOJYyUYECHHbBIN pe3yJIbTarT;

e B X07€ 00CYXXJI€HHS 33]]aBaTh BOIPOCHI 10 CYIIECTBY 00CYXKIAEMOIl TEMBI,
npo6JieMbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UJIEU, HAIICJIEHHBIE HA TIOMCK
pEIIeHUs; COMOCTaBISATh CBOUM CYXKICHUS C CYXICHHSIMH JPYTHUX
YYaCTHUKOB JHManora, OOHapy»XMBaTh pa3liduuMe U CXOJICTBO IMO3UIIMHA; B
KOPpeKTHOU popMme hopMyTupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS,;

e TMPEACTABIATh  PE3YJNbTAThl  pEIICHUS  3aJadd,  OKCIIEPUMEHTA,
UCCIIEJIOBaHMSI,  TMPOEKTa;  CAMOCTOSITETbHO  BBHIOMpaTh  (opmar
BBICTYIUICHHUS C y4ETOM 3a/1a4 MPE3CHTAMU U 0COOEHHOCTEN ayIuTOPUH.

CoTpyIHUYECTBO:

e IMOHMMATh U  HWCHOJB30BATH  MPEUMYIIECTBA  KOMAaHJIHOH U
WHUBUTyIbHOW pabOThI PpH pENIeHUH YU4eOHBIX 3a/1a4; IPUHUMATH 11EITh
COBMECTHOM JESTENIbHOCTH, IUIAHUPOBAaTh OPraHU3alUI0 COBMECTHOM
paboThI, pacnpeaensTh BUAbl padoT, JOroBapuBaThCs, 00CYKIaTh POLIECC
U pe3ysbTat padboThl; 000011aTh MHEHUSI HECKOJIBKUX JIFOJIEH;

e YY4acCTBOBAaTh B IPyNMNoBbIX opMax padoThl (00CYXAeHUSI, 0OOMEH MHEHUH,
«MO3TOBBIE TITYPMBD» W WHBIE); BBIMOJIHATH CBOIO YacTh pabOTHI M
KOOPJIMHUPOBATh CBOW JIEUCTBHSI C JPYTUMH UWIEHAMHA KOMAaH/IbI,
OIICHMBATh KAa4YECTBO CBOETr0 BKJAJa B OOLIMH MPOAYKT MO KPUTEPUSM,
chopMyTUPOBaHHBIM YYaCTHUKAMU B3aUMOJCHCTBUS.

3) Ynusepcanonvie  pezynamuenvle oelicmaus, obecneuusaom
Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCIU.
Camoopranuzanus:

COCTaBJIATH IJIaH, aJITOPUTM PELICHHUS 3a/laul, BEIOUPATh CIIOCOO pelIeHus ¢
y4€TOM MMEIOLIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
¥ KOPPEKTUPOBATh BAPUAHTHI PEUICHU ¢ y4ETOM HOBOM MH(OPMALIUH.

CaMOKOHTpOJIb:

e BIAJACTh HAaBBIKAMU IIO3HABATENbHON pediaexkcuu Kak OCO3HaHUS
COBEpILAEMBIX JCHCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3yJIbTaTOB;
BIaJeTh CHoco0aMu  CaMONPOBEPKH, CAaMOKOHTpPOJIA Tpolecca H
pe3yJspTaTa penieHusi MaTeMaTUYeCKON 3a/1auH;



e TNPEABUAECTH TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTH IpPH PEIICHUU
3a7a4M, BHOCUTb KOPPEKTHBbI B [EITEIBHOCTh HA OCHOBE HOBBIX
00CTOSATEILCTB, JTAHHBIX, HAMICHHBIX ONTHOOK, BHISIBJICHHBIX TPYIHOCTEH;

e OICHUMBATh COOTBETCTBHE pE3YJbTaTa WEIH W YCIOBHUSIM, OOBICHATH
IIPUYMHBl TOCTHXKEHUSI WM HEIOCTHXKEHUS PE3YJIbTaTOB JACATEIIBHOCTH,
HAXOJIUTh OIMHOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IBTATDBI

OcBoenune yueOHOTO Kypca «Anredpa ¥ Hadajga MaTEMAaTHYECKOTO aHAIH3a»
Ha YpOBHE CpelHero oOIIero oOpa3oBaHUsl JIOJDKHO OOecrneduBaTh JOCTHXKEHUE
CJIeIYIOLIUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB:

10 KITACC

Yucsia ¥ BIYMCICHUS

OnepupoBaTh MOHATHUSIMH: PALUOHAIBHOE U JEHWCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAsI U JECSATUYHAs APOOb, TPOLIEHTHI.

BoeinmonHATe  apudmeTHueckue — Omepaludd € PAlMOHAIBHBIMH U
JNEWCTBUTEIbHBIMU YUCIIAMU.

BoimonuaTe npuOamKkEHHbIE BBIUMCICHUS, UCIIONB3YS MpaBujla OKPYTICHHUS,
JeNaTh MIPUKUAKY U OLIEHKY PE3YJIbTaTa BIYNCICHHMN.

OnepupoBaTh NMOHATUSAMHU: CTEIEHb C LEJNBIM IIOKa3aTesleM; CTaHIapTHAas
dopMa 3amMcHu JIEHCTBUTENIBHOIO 4YHCIA, KOPEHb HATypaJbHOW CTEINEHHU;
UCIOJIB30BaTh MOAXOIAILYI0 (POPMY 3alUCH EHCTBUTEIBHBIX YUCEN AJIS PEeIICHUs
IIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBarh NMOHATUAMH: CUHYC, KOCUHYC M TaHT€HC IPOU3BOJIBHOIO YIUIA,
UCIIOJIb30BAaTh 3aIIKUCh ITPOU3BOJILHOIO YIJIa Yepe3 0OpaTHbIE TPUTOHOMETPUUECKHE
byHKIUH.

YpaBHeHMs U HEpaBeHCTBA

OnepupoBaTh NOHATHSAMHU: TOXKIECTBO, YPAaBHEHUE, HEPABEHCTBO; IIEJIOE,
palMOHAIBHOE, UPPALMOHAIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpaBHEHHUE;

BoimonusaTe npeoOpa3oBaHUsl TPUTOHOMETPHUECKUX BBIPAKEHUH U pelaTh
TPUTOHOMETPUYECKHUE YPABHEHUS.

BoinonusaTe mpeoOpa3oBaHUs LIETBIX, PAlMOHATBHBIX W HPPAMOHATbHBIX
BBIDOKEHMM M pellaTb  OCHOBHBIE  THUIIBI  LEJbIX, PAlUOHAIBHBIX U
VPPALMOHATIBHBIX YPABHEHUI U HEPABEHCTB.

[IprMeHATh ypaBHEHUS M HEPABEHCTBA ISl PELICHUS MAaTEMATUYECKUAX 3a1a4
¥ 3371a4 U3 Pa3IMYHBIX 00acTell HAYKH U PeasIbHOM KU3HU.



MopenupoBaTh pealbHBIC CHUTyalldd Ha S3bIKE anreOphl, COCTaBISATH
BBIDAKCHUS, YPABHEHHUs, HEPABEHCTBA MO YCJIOBUIO 3aJaud, HCCIEAOBATH
MIOCTPOEHHBIE MOJIEIH C UCIIOIH30BAHUEM aIlliapaTa anreopsl.

DyHKUMH U TPaPUKH

OnepupoBaTh MOHATUAMU: (PYHKIHMSA, CIIOCOOBI 3a7aHus (PyHKIMH, 001acTh
OmpezeNieHUus] U MHOXECTBO 3HAueHUN (QYHKIUH, rpaduk (QYyHKIUH, B3aUMHO
oOpaTHble (PYHKITHH.

OnepupoBaTh TMOHATUSAMU: YETHOCTH U HEYETHOCTh (DYHKIMM, HYIH
GyHKUIHUU, TPOMEKYTKHU 3HAKOIIOCTOSIHCTBA.

Ncnonb3oBathk rpaduku GyHKIUN IS PEIICHUS] YpaBHEHUM.

CTpouTh U 4MUTaTh TPAPUKU JTUHEHHONW (PYHKIMH, KBaJPATUYHONW (PYHKIIUH,
CTENEHHOU (PYHKITUHU C T[ETBIM ITOKA3aTEIEM.

Hcnonb3oBath rpaguku QyHKUUN JUIsE  MCCIENOBAaHUSA MPOIECCOB U
3aBUCUMOCTEHN MpU pElIeHUH 3a/1ad U3 JIPYTruX y4eOHBIX MPEIMETOB U peaibHOU
KU3HH, BBIpAXaTh (HOpPMYJIaMHU 3aBUCUMOCTH MEXK]Ty BETHUUMHAMH.

Hauana MaTeMaTH4eCcKOro aHajan3a

OnepupoBaTh TMOHSATHUSMH: TOCIEAOBATEILHOCTh, apumeTHdeckas u
r€OMETPUYECKAsI IPOIPECCUMU.

OnepupoBaTh MOHATUAMH: OECKOHEUHO YObIBaromias reoMeTpuyecKas
porpeccusi, CcyMMa 0€CKOHEUHO YOBIBAIOIIEH T€OMETPUIECKON MPOTPECCHUH.

3amaBaTh MOCIEOBATEIIBHOCTH PA3TUIHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOMCTBA ITOCIEI0BATEIBHOCTEN U MIPOIPECCUN ISl PELLIECHUS
peaNbHBIX 33]1a4 MPUKJIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHMKA

OnepupoBatTh MOHITUSIMUA: MHOXKECTBO, OTEPAIIMU HAJl MHOXKECTBAMM.

Hcnonb30BaTh  TEOPETUKO-MHOKECTBEHHBIA — ammapar sl ONHCAHUS
peaibHBIX MPOILIECCOB U SIBICHUM, MpPU pEHIeHUH 3a7ad4 M3 APYruX y4eOHbIX
IPEAMETOB.

OnepupoBaTh  MOHSTUAMMU: ONpEAEIIEHHUE, Teopema, CJIEICTBUE,
JI0OKa3aTEIbCTBO.

11 KJTACC

YucJia 1 BBIYUCIEHUS

OnepupoBaTh TMOHATUSIMHU: HATypaJbHOE, IIE€JI0€ YHUCIO; MCIOIb30BaATh
MPU3HAKN JIEJIMMOCTH LIEJIbIX YKMCEN, PA3JIOKCHUE YMCIIa HA MPOCTHhIE MHOXUTEIIH
JUISL PELLICHUS 3a7a4.

OnepupoBaTh MOHATHEM: CTETICHB C PAIIMOHATBHBIM MTOKA3aTEIEM.

OnepupoBaTh MOHATHAMU: JIOTapudM 4YHCIIA, TECATUYHBIE U HATypalbHBIC
JoTapu(MBbI.



YpaBHeHMs U HEpaBeHCTBA

[IpumensTb  cBOWCTBa CTemeHW JUid MPeoOpa3oBaHUsl  BBIPAKECHUI;
ONEpPUPOBATh IOHATHAMM: ITOKA3ATEIBbHOE YPAaBHEHHE M HEPABEHCTBO; pEIIATh
OCHOBHBIE THUIIbI [IOKA3aTEIbHBIX YPABHEHUI U HEPABEHCTB.

BoinonHATe  mpeoOpa3oBaHusl  BBIPAXKEHWM, COJAEp)KaUIUMX Jorapugmsl,
OIepUPOBATH MOHATHIMHU: JIOTApU(PMUUECKOE YpaBHEHUE U HEPABEHCTBO; peIIaTh
OCHOBHbBI€ THUIIBI IOTAPU(PMHUUECKUX YPaBHEHUI 1 HEPABEHCTB.

Haxonuts pemenus npocTeNmnxX TPUrOHOMETPUUECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMU: CHCTEMA JIMHEWHBIX YPABHEHUN MU €€ DPEIICHHE,
UCIIOJIB30BATh CUCTEMY JIMHEWHBIX YPABHEHUN Il PELICHUS IPAKTUYECKUX 3aa4.

HaxomuTpk pemeHus npocTeUInX CUCTEM M COBOKYIHOCTEN PAallMOHAIBHBIX
YPaBHEHUW U HEPABEHCTB.

MonenpoBaTb peajgbHblE CUTyallUM Ha S3bIKE aiareOpbl, COCTaBIAThH
BBIDAKECHMSI, YPABHEHUS, HEPABEHCTBA M CHCTEMBl II0 YCIOBHIO 3aJayH,
UCCJIEIOBATh MMOCTPOCHHBIE MOJIENIH C UCTIOJIB30BAHUEM ammapaTa aareOpbl.

DyHKIUN U TPAPUKH

OnepupoBaTh MNOHATUSAMH: TEpHOAMYECKass  (DyHKUIUA, TPOMEXKYTKU
MOHOTOHHOCTH (DYHKLMH, TOYKM OKCTpeMyMa (YHKIMHM, HauOonbliee U
HauMEHbIlIee 3HAYeHHUs (QYHKIUMU Ha [POMEKYTKE; MCIONb30BaTh HUX A
UCCleoBaHus PYHKIINHU, 3aJaHHON TpaduKOM.

OmnepupoBaTh MOHATHAMH: TpadUKU MOKA3aTEIbHOU, JOrapupMUUIECKON U
TPUTOHOMETPUUECKUX (DYHKLMI; N300paXaTh UX HA KOOPAMHATHOM MJIOCKOCTHU U
VICIIOJIB30BATh JJIs PEUICHUS YPABHEHUI U HEPABEHCTB.

N3o06pakath Ha KOOPJAWHATHOU TUIOCKOCTH I'padUKH JMHEWHBIX YpaBHEHUI
Y WCIIOJIb30BaTh UX JUIA PEIICHUs] CUCTEMBI JIMHENHBIX YPABHEHUMN.

Hcnons3oBath rpaduku (QYHKIMA Ui HCCIEAOBAaHUS MPOLECCOB H
3aBUCUMOCTEHN U3 APYTUX Y4eOHBIX AUCLMILINH.

Havyana MmareMaTH4eCKOro aHaJIu3a

OmnepupoBaTh MOHATUSAMU: HEMpephIBHAs (YHKIUS; MPOU3BOAHAS (DYHKIUU;
UCIOJIb30BaTh T€OMETPUUECKUN U (PU3NUECKHI CMBICI POU3BOIHOM AJIsl PEIICHUs
3a/1a4.

HaxoauTs npon3BOAHbBIE AIEMEHTAPHBIX (PYHKIMH, BBIYUCIIATH IPOU3BOIHBIE
CYMMBI, IPOU3BEIECHUS], YACTHOT'O (DYHKIIUH.

Hcnonp30BaTh MPOU3BOIHYIO AJISl UCCIEN0BaHUS (GYHKIIMM HA MOHOTOHHOCTD
U KCTPEMYMBI, IPUMEHATH PE3YyIbTAThl UCCIECIOBAHMS K TOCTPOEHUIO Ipa(hUKOB.

Hcronb30BaTh MPOU3BOAHYIO I HAXOXKACHWS HAWIydlIero pELICHHS B
IIPUKJIAJAHBIX, B TOM YUCIIE COLMAIbHO-DKOHOMUYECKUX, 3aa4ax.

OnepupoBaTh MOHATUSIMU: [E€PBOOOpa3Hass M MHTErpaj; IOHMMATH
reoMeTpUUeCKUid U GU3NYECKUN CMBICT UHTErpasa.



Haxonute mepBooOpas3HbIe 3JEMEHTAPHBIX (DYHKIHM, BBIYHCISATH HHTETPAI
no popmyne Herorona—Jleibuuia.

Pemate mpukiagHple 3aJa4M, B TOM YHCIIE COIMAIBLHO-DKOHOMHYECKOTO U
(u3MUECKOTO XapakTepa, CpeACTBAMH MATEMAaTHYECKOTO aHAITU3a.
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThl 0CBOEHHUS] OCHOBHOM
NpoBepPsIeMOro .
o0pa3oBaTe/ibHOI NPOrPaMMBbI CpeIHero o01mero 00pa3oBaHus
pe3yjabTara
1 Yucna v BBIYUCICHUS
. OnepupoBarh MOHATUSMHU: PALMOHATIBHOE M JEHUCTBUTEIBHOE YHUCIIO,
' OOBIKHOBEHHAS M ICCSITHYHAS IPOOb, TPOIICHTHI
- BomonuaTe  apudmMernyeckue Omepalud € pPalMOHAIBHBIMH U
' JNEHCTBUTENLHBIMH YUCIIAMU
13 BemonHATe  mpUOMMKEHHBIE — BBIYMCIICHHUS,  HUCIONB3YS  IpaBHIIA
' OKpYTJICHUS, 1e1aTh MPUKUIKY U OIICHKY Pe3yJIbTaTa BHIYMCICHUN
OnepupoBaTh MOHATUSAMH: CTEIIEHb C IIEJIBIM MOKa3aTejaeM, CTaHIapTHas
14 dbopMa 3amucH AEHCTBUTEIHHOTO YHCIIa, KOPEHb HATYPaIbHOU CTETICHU;
' MCIOJIb30BaTh MOIXOANIYI0 (DOPMY 3alUCH JAEUCTBUTEIBHBIX YUCEN IS
pelIeHust MPaKTUYECKHUX 3a/1a4 U IPEICTaBICHUS] TaHHBIX
OnepupoBaTh MOHATHSMH: CHHYC, KOCUHYC M TaHT€HC MPOU3BOJIHHOIO
1.5 yria; HCIONB30BaTh 3alHMCh MPOU3BOIBHOTO YIJia dYepe3 OOpaTHBIC
TPUTOHOMETpHUECKHEe (QYHKIUU
2 VYpaBHEHHUs 1 HEpABEHCTBA
OnepupoBarh MOHATUSMU: TOKIECTBO, YPaBHEHUE, HEPABEHCTBO, 1IEJIOE,
2.1 paluoHaIBHOE, UPPALMOHAIIEHOE yYpaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUUECKOE ypaBHEHUE
55 BomonHATe mpeoOpa3oBaHus TPUTOHOMETPUUYECKHUX BBIPAXKEHHH U
' pemarh TPUrOHOMETPUUYECKUE YPABHEHUS
BeImonHATE Tpeo0pa30BaHus MENbIX, PAIMOHAIBHBIX U HPPAIIMOHATBHBIX
2.3 BBIPQXKCHHII W peniaTh OCHOBHBIE THUIBI IEIbIX, PAlUOHAIBHBIX U
HPPALIMOHATIbHBIX YPAaBHEHUM U HEPABEHCTB
54 [IpumeHsTh ypaBHEHUS W HEpPaBEHCTBA JI PEIICHUS MaTeMaTUYECKUX

3a7a4 ¥ 3a/1a4 U3 Pa3JInYHbIX 00JIacTe HAYKU U peallbHOM KU3HH




MonenupoBaTh peajbHbIE CUTyallUM Ha SI3bIKE aireOpbl, COCTABISTH

2.5 BBIPQXEHUS, YPAaBHEHU S, HEPABEHCTBA 10 YCIOBUIO 3aJla4yM, UCCIEA0BATh
MTOCTPOECHHBIE MOJIEININ C HCIOIb30BAaHUEM allllapara ajareopbl
3 OyHK1IMU U Tpaguku
OnepupoBarh NOHATHAMHU: (YHKIHSA, CHOCOOBI 3adaHus (YHKIIHH,
3.1 o0IacTh OmpeleNeHuss U MHOXECTBO 3HAueHUM (QyHKIUH, Trpaduk
(dbyHKIMH, B3aMMHO 00paTHbIC PYHKITUN
12 OnepupoBaTh MOHATHAMH: YETHOCTh U HEUYETHOCTh (YHKIUHU, HYIU
' (GYHKIIUY, POMEKYTKH 3HAKOMIOCTOSHCTBA
33 Hcnonb3oBathk rpaguky GyHKIUHA 11 pelieHus ypaBHeHUN
34 Crpouts W uuTarh TpadUKH JMHEHWHOW (YHKIIMH, KBaJAPATHIHOU
' (GyHKINHU, CTENEeHHON (DYHKIMH € IeTTBIM TIOKa3aTeIeM
Hcnonk3oBare rpaduku GyHKIUN 78 KUCCIENOBAHUS MPOIECCOB H
35 3aBUCHMOCTEI MpHU pEeUIeHHH 3aJady U3 JAPYTUX Y4YEOHBIX MPEIMETOB U
' peaslbHOM  JKM3HH, BBIpaXarh (opMylIamMu 3aBUCUMOCTH  MEXKIY
BEJIMYMHAMU
4 Havana maremaTndeckoro aHaanza
il OnepupoBaTh TOHATUSAMHU: IOCIEIOBATENbHOCTh, apudmMernyeckas u
. reoMeTpHuUecKas POrpeccuu
OnepupoBarh TOHATHSIMH: OCCKOHEUHO YOBIBAIOIIAs TE€OMETpUUYECKas
4.2 mporpeccusi, CcymMma OECKOHEYHO  yOBIBAIOIICH  reoMEeTPUYEeCKOM
porpeccuu
4.3 3ajaBaTh MOCIEIOBATEIHFHOCTH PA3JIMUYHBIMU CIIOCOOAMU
44 Hcnonb30Barh CBOMCTBA MOCIEIOBATEIBHOCTEH MW MPOTPECCHUMd IS
' pelIeHUs peabHbIX 3a7a4 MPUKJIAHOTO XapaKTepa
5 MHoO)kecTBa U JJOTHKA
5.1 OnepupoBath MOHATUSIMHU: MHOXKECTBO, OTIEPAIIUH HAJl MHOKECTBAMU
Hcnonb30BaTh TEOPETUKO-MHOKECTBCHHBIN —ammapaT s OMHCAHUS
5.2 pealbHBIX MPOLECCOB M SBICHWH, NPU PEIICHUU 3aad M3 JPYTrux
y4eOHBIX IPEIMETOB
53 OnepupoBaTh  NOHATUSMHU:  OIpelIeJeHHe, TeopeMa, CJe/ICTBUE,

JA0Ka3aTCJIbCTBO

11 KJIACC




Kon
NpoBePsSIEMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa30BaTeJILHON MPOrPaMMBbI CpelHero 001ero o0pa3oBaHus

1

Yucna ¥ BEIUHCIIEHUA

1.1

OnepupoBaTh MOHATUSMHU: HATypalbHOE, II€JI0€ YUCIIO; HCIOIb30BaTh
NPU3HAKU JEIUMOCTH IIEJIbIX YHCEN, Pa3j0KEHHE YHCla Ha IMPOCThIC

MHOXXHUTCIIN IJI1 pCIHICHUA 3aaa4

1.2

OHGpHpOBaTI) IMOHATHUEM: CTCIICHDL C pallMOHAJIBHBIM IIOKAa3aTCJIEM

1.3

OnepupoBaThb  MOHATUSAMHU:  Jorapudm  uucia, JECATHYHBIE U

HaTypaJlbHbIE JOrapu(pMBbl

YpaBHEHUs U HEPABEHCTBA

2.1

[IpumensTh cBoOiicTBa cTemeHW [uid NpeoOpa3oBaHUS BBIPAKECHUH,
OIIEpUPOBATh IMOHATHAMM: IOKA3aTEJIbHOE YPAaBHEHHUE U HEPABEHCTBO;

peuraTb OCHOBHBIC THUIIBI ITOKA3ATCIIbHBIX ypaBHeHI/Iﬁ " HCPABCHCTB

2.2

BeimonHaTe mpeoOpazoBaHusl BbIPAXKEHHM, COAEPKALIUX JIOTapU(PMBbL;
OTIEpPUPOBATH MOHATUSAMHU: JIOTapU(PMUUECKOE YpaBHEHUE U HEPABEHCTBO;

pelaTh OCHOBHBIE TUIIBI IOTAPU(PMUUECKUX YPaBHEHUH 1 HEPABEHCTB

23

HaxoauTsb perieHus npocTeinx TPUroHOMETPUYECKIX HEPABEHCTB

24

OnepupoBaTh TMOHATUSIMU: CHUCTEMa JIMHEHHBIX YpaBHEHUU U €€
pelieHue; UCIoIb30BaTh CUCTEMY JIMHEHMHBIX YPaBHEHUU I pELICHUS

MMPAKTUYCCKUX 3aaa4d

2.5

HaxonuTe  pemieHuss MNpPOCTEHMIIUX CUCTEM U COBOKYIHOCTEH

palMOHAIbHBIX YPABHECHUN U HEPABEHCTB

2.6

MO,Z[G.HI/IpOBaTB PCATBHBIC CUTyallUW Ha SA3BIKC a.HI‘erbI, COCTaBJIATH
BBIPpaXXCHUA, YpaBHCHHA, HCPABCHCTBA U CUCTEMBI IO YCJIIOBHIO 3aJaavu,
HCCIICAOBAaTh IMOCTPOCHHBIC MOJACINW C HCIOJB30BAHUCM alIiapara

anreopsl

OyHKIMH U TpaduKu

3.1

OnepupoBaTh MOHATHSAMHU: TEpPHOAWYECKAsS (QYHKIHS, HPOMEXKYTKH
MOHOTOHHOCTH (DYHKIIMH, TOYKH JKCTpeMyMma (YHKIHUW, HAuOOJbIIee H
HAanMMCHBIIIECC 3HAUYCHUA (bYHKI_II/II/I Ha MPOMCIXKYTKE; UCIOJIb30BAThL UX JJIA

WCCIIeIOBaHMS (PYHKIIMH, 33JaHHOU TpaduKoM

3.2

OnepupoBaTh TOHIATUSIMHU: TpadUKH TOKA3aTEILHOM, JIOTapU(MUYECKON 1

TPUTOHOMETPUYECKUX (PYyHKIMH; H300pakaTb MX Ha KOOPAMHATHOMN




IUIOCKOCTH U UCTIOJIB30BATh JIJIs pellieHHs] ypaBHEHHI 1 HEpaBEHCTB

N300pakath Ha KOOPAWHATHOM TUIOCKOCTH TpauKh JTUHEHHBIX

33 YpaBHEHUW W UCHOJIb30BaTh MX [JISl PELIEHUS CUCTEMbl JIMHEUHBIX
ypaBHEHUU
Y Hcnonp3oBath rpaduku (yHKUMNA A7 HCCIEIOBAHMS IMPOLIECCOB U
' 3aBUCUMOCTEHN U3 APYTrUX YIeOHBIX AUCIUILTUH
4 Hauana matemaTuyeckoro aHamuza
OnepupoBaTh TMOHSATUSMHU: HENpepbiBHAS (OYHKIUS, MPOU3BOIHAS
4.1 (GYHKIIMHM, WCIOJIB30BaTh T'E€OMETPUUECKHH ©  (DU3WYECKUA CMBICT
IIPOU3BOJHOMN Ul PELLIEHUs 3a1a4
4o Haxoauth  mpou3BOJHBIE  AJIEMEHTApHBIX  (PYHKLIMHA,  BBIUUCIATH
' IPOM3BOJIHBIE CYMMBI, IPOU3BEICHHS, YACTHOTO (DYHKINUN
Hcnonb30BaTh MPOW3BOAHYIO JUISl  HCCIEAOBaHUA (QYHKIHH Ha
43 MOHOTOHHOCTb M 3KCTPEMYMBI, IPUMEHSATh PE3yJIbTaThl UCCIECIOBAHUS K
MOCTPOCHUIO TPpauKOB
44 Hcnonp30BaTh MpOU3BOJHYIO ISl HAXOXKACHUS HAWITYYIIETO PEIICHUS B
' MPUKIIAJHBIX, B TOM YHCJIE COLIMAIBHO-DKOHOMUYECKHUX, 3a7a4ax
y OnepupoBaTh NOHATUSAMHU: TepBooOpa3Hasi W MHTErpaj; MOHUMATh
. reOMEeTpUYECKUi B (PU3NYECKHI CMBICI HHTETpaja
6 Haxomute mepBOOOpa3HbIE AJIEMEHTapHBIX  (YHKIUH, BBIYUCITH
' uHTerpai mo ¢popmyne Heiotona — JleliOnuma
47 Pemats npukinagHele 3a1aud, B TOM YHUCJIE COLUAIBHO-DKOHOMUYECKOTO

U QU3UYECKOT0 XapaKTepa, CPeICTBAMH MATEMAaTHIECKOTO aHAIN3a




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

IIpoBepsiemMblil 3JIeMEHT COIepPKAHUA

Kon
1 Yucna v BBIYKCICHUS
Pammonanbubie  uyucna. OOBIKHOBEHHBIE U JIECATHYHBIE ApoOHM, TPOLIEHTH,
OCCKOHEUYHBbIC  Tepuoaudeckue  npodbu.  ApudmeTudyeckue  omepamud ¢
1.1 palMoHaTBFHBIMU YUCIIAaMH, MPEoOpa30BaHUsl YMCIOBBIX BBIpaKeHHH. [IpumeHeHnune
npobeil U MPOLEHTOB IS PELIeHUs MPHUKIAJHBIX 3a/1ad U3 Pa3IU4HbIX OTpacieit
3HAHUU U PEAILHOU KU3HU
JeucrBurenbHble  uyucia.  PanMoHanbHBIE M MppAlMOHAIbHBIE  YUCIA.
1.2 Apudmerndeckue omepanud ¢ ACHCTBUTEIBHBIMH uuciaMu. [IpubnvxEéHHbIE
BBIUNCJICHMS], [TPaBUJIa OKPYTJIEHUS, IPUKKJIKA U OLIEHKA Pe3yJIbTaTa BIUMCICHUN
Crenenp ¢ mensiM mokaszareneM. CrannmaptHas ¢Gopma 3amuch JIeHCTBUTENBHOTO
1.3 yucna. VMcnonb3oBaHuEe MOAXOASIICH (GOPMBI 3alUCH JTEUCTBUTEIBHBIX YHCEN IS
pelIeHNs IPaKTUYECKUX 33]1a4 U IIPEICTaBICHUS] TaHHBIX
14 Apudmernueckuil KOpeHb HATYpaJbHOM cTeneHH. J[eHCTBHUS ¢ apupMETHUECCKUMHU
' KOPHSIMU HaTypaJIbHOM CTENIEHU
s CuHyC, KOCMHYC M TaHIE€HC YHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHUHYC,
' ApPKTaHI€HC YHUCIOBOTO apryMEHTa
2 VYpaBHEHUS 1 HEPABEHCTBA
2.1 ToxmecTBa U TOXKIECTBEHHBIC MPEOOpa30BaHUS
27 [IpeoOpazoBanue TPUTOHOMETPUUYECKUX BBIPAXKEHUI. OcHOBHBIE
' TPUTOHOMETpHUYECKHE (HOPMYJIBI
53 VYpaBHeHME, KOpeHb ypaBHEHUs. HepaBeHCTBO, pellleHHE HepaBeHCTBa. Mertox
' WHTEPBaJIOB
24 Pemienue nensix U ApoOHO-PAIIMOHANBHBIX YPABHEHUH U HEPABEHCTB
2.5 Pewienne nppaliOHaIBHBIX YPaBHEHUN U HEPABEHCTB
2.6 Pemenne TpuroHoMeTpuUECKUX ypaBHEHUN
57 [Ipumenenne ypaBHEHHMI 1 HEPABEHCTB K PELIEHUIO0 MaTEMaTHUECKUX 3a/1a4 U 3a]a4

W3 pa3JInYHBIX 00JIacTel HAYKU U PEATbHOU KU3HU




3 DOyHKINUH U TPaPUKH
11 Oynaknus, crnocoObl 3amaHus ¢GyHkuuu. ['padux dyakumm. B3zaumuao oOpaTHBIC
' byHKIIUN
32 Obnactp ompeneneHUs W MHOXKECTBO 3HaueHuWd ¢yHkumu. Hymmu QyHKmm.
' [TpomMexyTkH 3HAKOMOCTOSAHCTBA. YETHBIE U HEUETHBIE DYHKIIUU
33 CreneHHass (yHKIMST ¢ HaTypaJbHBIM M IEJBIM TOKa3aTenem. EE cBoiicTBa u
' rpaduk. CBoiicTBa u rpaduk KOPHS 7-0i CTENIEHU
34 TpuronomeTpuyeckass OKpy>KHOCTb, ONpPEIEICHHE TPUTOHOMETPUYECKHX (DyHKIUN
' YHICIIOBOTO apryMeHTa
4 Hauana maTreMatnueckoro ananusa
41 [MocnenoBarensHOCTH, CHOCOOBI 3a/laHusl MOCHeAoBaTeIbHOCTEH. MOHOTOHHBIE
' MOCIIEI0BATEIbHOCTH
ApudmeTrnueckass M TeoMmeTpuueckas mnporpeccud. beckoHeuHo yObIBaroIas
42 reoMerpuueckas nporpeccus. CymMma OECKOHEYHO YOBIBAIOIIEH TeOMETPUYECKOM
' nporpeccur. dopmyna CIOXHBIX TMPOLEHTOB. Mcnonap30BaHUE MPOrpeccuu AJis
pelIeHus pealibHbIX 3a]a4 MPUKIIAIHOTO XapaKTepa
5 MHoxecTBa U JTOTHUKA
MHoxecTBO, omnepanuu Haj MHOXecTBamH. [[uarpammbl Ditnepa — Benna.
5.1 [IpuMeHeHne TEOpEeTUKO-MHOXKECTBEHHOIO anmapara il OINHMCAHUS PeajbHbIX
MIPOIIECCOB U SIBIICHUH, P PEIICHUH 3a/1a4 U3 IPYTHX YUCOHBIX MPEIMETOB
5.2 Onpenenenue, TeopeMa, CJIeICTBUE, JOKAa3aTEIbCTBO
11 KJIACC
Kon IIpoBepsiemMblil 3JIeMEHT COIepPsKAHUA
1 Yucna v BBIYUCIEHUS
1.1 Harypanbnblie u nensie yucna. [Ipu3Haku qe1MMoCcTH LENbIX YUCE
1.2 CreneHb ¢ pallMoOHaIbHBIM TTOKa3atesieM. CBOWMCTBA CTETIEHU
1.3 Jlorapudm uncna. JlecaTuanpie U HaTypaIbHBIC TOTapU(DMBI
2 VYpaBHEHUS 1 HEPABEHCTBA
2.1 [TpeobOpazoBanme BeIpaXKEHUH, CONEPKAIINX JTOTapUPMbI
55 [IpeoOpa3oBaHue BbIpax)eHH, COAEPIKALIUX CTENEHH C pallMOHATbHBIM
' MOKa3aTenemM
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[Ipumepsl TPUTOHOMETPUUECKUX HEPABEHCTB

2.4 [TokazaTenbHbIE ypaBHEHHS U HEPABEHCTBA
2.5 Jlorapudmudeckue ypaBHEHHUSI 1 HEPABEHCTBA
Y CucteMbl JNUMHEWHBIX ypaBHEHWH. PelleHne NPUKIAIHBIX 3a7ad € [OMOIIBIO
. CUCTEMBI JINHEWHBIX YPAaBHEHUI
2.7 Cucrembl U COBOKYITHOCTH pallUOHATIBHBIX YPAaBHEHUN U HEPABEHCTB
53 [IpuMeHeHne ypaBHEHHU, CHCTEM U HEPABEHCTB K PELICHUIO MATEMAaTHUYECKUX 3a]1a4
' M 337124 U3 pa3IMYHbIX 00J1acTe HAyKH U PealbHOM KU3HU
3 OyHKIUHN U TpapuKU
@Oynkius. Ilepuonuueckue ¢yHkuuu. IIpomMexyTKM MOHOTOHHOCTH (DYHKIIMH.
3.1 Makcumymbl U1 MHHUMYMBI GyHKIuH. HanOosbiiee W HawMeHbINEe 3HAYCHHUE
(GyHKINU Ha TPOMEKYTKE
3.2 Tpuronomerpudeckue GyHKINU, X CBOMCTBA U TpaQUKU
33 [Toka3zarenbHas u orapudmMudeckas GyHKIIMH, UX CBOWCTBA U TpapuKu
3.4 Hcnons3oBanne rpadukoB GyHKIIAN ISl pelIEHUsT YpaBHEHUN U JTMHEHHBIX CUCTEM
Hcnonb3oBanue rpadguxoB GYHKIUH A WCCIENOBaHUS  MPOLECCOB U
3.5 3aBUCUMOCTEH, KOTOpble BO3HHKAIOT NpPU PpEIICHUH 3aqady M3 JPYruxX Y4eOHBIX
MPEIMETOB U peATbHOMN )KU3HU
4 Havana maremaTndeckoro aHaanza
4.1 HenpepsiBabie DyHKIIMU. METOT MHTEPBAJIOB JJIs PEIICHHS HEPABEHCTB
4.2 [TpousBognas pyukmuu. ['eomeTprueckuii 1 GU3NUECKUN CMBICI TPOU3BOTHOM
T [Ipou3BogHbie sneMeHTapHBIX GyHKIHH. DOpMYIbl HaXOXKICHUSI MPOU3BOTHOMN
' CYMMBI, IPOU3BEACHHSI U YACTHOTO (hyHKITUI
[IpumeHeHne TPOW3BOAHOM K HCCIAEAOBaHUIO (YHKIMH HAa MOHOTOHHOCTH |
4.4 sKkcTpeMyMbl. HaxoxkaeHne HaumOOJNBIIEro U HAaMMEHbBINEro 3HaYeHus] (QYHKIUU Ha
OTpe3Ke
[IpuMeHeHne TpOrU3BOAHON I HAXOXKACHUS HAWIYYILIEro PEIICHNs B IPUKIaIHBIX
4.5 3ajavax, IS ONpeNeNieHHs CKOPOCTH TMpolecca, 3aJaHHOro (GopMysiIod HIu
rpadgukom
4.6 [TepBooOpaznas. TabGnuia nepBooOpa3HbIX
. WHterpan, ero reomerpudeckuii M pu3nueckuii CMbIC. Beraucienne narerpaia mo

¢dbopmyne Hetotona — JleiiOnuna




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHUS

Kon
NpoBepPsIeMoOro
TpeOOBaHUS

IIpoBepsiemble TpeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOI 00pa30BaTeJIbHON MPOrpaMMbl CpeHEro 0011ero
o0pa3zoBaHus

Bnanenue meromamu J0Ka3aTenbCcTB, AITOPUTMAaMHU pPELICHUS 3aj1ad;
yMeHne (GOpMyIHpOBaTh W ONEPHUPOBATh IOHATHSIMHU: OIpECIICHHE,
aKCcMoMa, Teopema, CIEACTBUE, CBOMCTBO, NPU3HAK, JOKA3aTelbCTBO,
paBHOCWJIBHBIE (POPMYIUPOBKH; IPUMEHSThH UX; YMEHHE (OPMYIUPOBATH
00paTHOE U TPOTUBOIIOJIOKHOE YTBEpXKIEHHE, MPUBOIUTH NMPUMEPHI U
KOHTPIIPUMEPHI, HCIOJIB30BaTh METOA MaTeMaTHYeCKOH WHIYKIUH;
OPOBOIUTH JIOKAa3aTEJbHBIC PpACCY)KIEHHUS TpH PpEeIICHUH 33a7ad,
OLICHMBATh  JIOTMYECKYI0  TPABHIBHOCTH  PACCYXICHHH;  yMEHHE
ONIEpPUPOBATH MOHATUAMHU: MHOKECTBO, MOJMHOXECTBO, OINEPALUU Hal
MHO)KECTBAMH;, YMEHHE HCIIOJIb30BATh TEOPETUKO-MHOXKECTBEHHBIH
anmapar JUis OIHCaHUs PEANbHBIX MPOIIECCOB U SIBICHUH U MPH PEIICHUH
3a1a4, B TOM 4YHCIE U3 JAPYIHX Yy4eOHBIX TIPEIMETOB; YMEHHE
OTIepUPOBATH MOHATUSAMHU: Tpad, CBA3HBIN rpad, AepeBo, HUKI, Tpad Ha
IUIOCKOCTH; YMEHHE 3a/aBaTb M OMNHCHIBaTh TIpadbl Pa3TUIHBIMU

crioco0amu; UCIOIB30BaTh Ipadbl PU PEIICHUH 3a/1a4

YMeHue onepupoBaTh MOHATHSAMU: HAaTypalbHOE YHCIIO, IEJI0e YHUCIIO,
CTEMNEHb C IEeNBIM MTOKa3aTesieM, KOPEHb HAaTYypaJIbHOM CTENECHHU, CTETICHb
C palUMOHAJbHBIM  IIOKa3aTeleM, CTeNeHb C  JIeHCTBUTEIBHBIM
noKaszaTteneM, Jorapupm UYWCIa, CHHYC, KOCHHYC ¥  TaHTEHC
IPOU3BOJIFHOTO YHCJIA, OCTATOK [0 MOAYJIO, PAalMOHAIBHOE YHCIIO,
UppallMOHATIbHOE  YMCJIO,  MHOXKECTBA  HATYypalbHBIX,  IIEJIBIX,
palMOHANBHBIX, JCHCTBUTEIBHBIX YHCET; YMEHHE HCIIOJIb30BaTh
NpPU3HAKKU JIETMMOCTH, HAaUMEHBIINH OOIIMH JenuTeNh U HauMeHbIIee
o01ee KpaTHOe, anropuT™ EBKinia mpu pemeHnn 3a1ad; 3HAaKOMCTBO C
pa3IMYHBIMH ~ TO3MLMOHHBIMA  CHUCTEMaMH  CUUCICHUS;  yMEHHUE
BBINIOJIHATH BBIYHMCIICHUE 3HAYCHWH W MPeoOpa3oBaHUs BBIPAKEHUH CO
CTENEHsMH M Jiorapudmamu, rnpeodpa3zoBaHus IPOOHO-pAllMOHATBHBIX

BI)Ipa)KeHI/II\/'I; YMCHHE OIICPUPOBATH IMOHATHUAMU: MOCICAOBATCIIBHOCTD,




apupmMeTHuecKas nporpeccus, reomMeTpuyecKas nporpeccus,
OECKOHEUHO YOBIBAIOIIAsg TIeOMETpUYECKas IPOTPeccHs; yMEHHE
3a7]aBaTh MOCJIEI0BATEILHOCTH, B TOM YUCIIE C IOMOILBIO PEKYPPEHTHBIX
dopMyrn; yMeHHE ONepupoBaTh MOHATHUSMHU: KOMIUIEKCHOE YHCIIO,
COIPSKEHHBIE KOMIUIEKCHBIE YMCIIa, MOAYJIb M @PTYMEHT KOMIUIEKCHOTO
yrucna, (¢GopmMa 3amMcH  KOMIUIGKCHBIX 4Hceld (reoMeTphyecKas,
TPUTOHOMETpHUUECKass U  anreOpavyeckas); yMeTb IPOM3BOIUTH
apu(MeTHUeCKue NEHCTBHUS C KOMIUIEKCHBIMHU YHCIIaMH; TPUBOJUTH
IOPUMEpPbl  UCHOJb30BAHMSA  KOMIUIEKCHBIX  YHCEN;  ONEpUPOBATh
HNOHATUAMM: MaTpuma 2x2 u  3X3, ompenenuTenb MaTpULBbI,

FEOMETPUUYECKUN CMBICIT OTIPEACTUTENS

YMeHHne omnepupoBaTh NOHATHSAMHU: PALMOHAIBHBIE, WPPALMOHAIBHEIE,
NoKa3aTebHbIC, CTENEeHHbIC, JOrapu(pMHUUECKUE, TPUTOHOMETPHUYECKHUE
YpaBHEHUsT M HEPABEHCTBA, MX CHCTEMBI; YMEHHE ONEpPUPOBATH
HNOHATUSAMH: TOXJIECTBO, TOXJECTBEHHOE IpeoOpa3oBaHUE, ypaBHEHHE,
HEpPaBEHCTBO, CHUCTEMa YypPAaBHEHUNM U HEPABEHCTB, PABHOCWIBHOCTH
YPaBHEHUH, HEpPaBEHCTB M CHUCTEM; YMEHHE pellaTh YpaBHEHMS,
HEpPaBEHCTBA W CHUCTEMBI C ITOMOIIBIO PA3JIMYHBIX MPUEMOB; pPEIIATH
YPaBHEHHUs, HEPABEHCTBA U CHCTEMBl C IIApaMeTPOM; IPUMEHSTH
YpaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JJI1 PELICHUS MaTeMaTH4YECKUX

3a[a4 ¥ 3a/1a4 U3 Pa3InYHbIX 00J1aCTe HAYKHU U pPeaIbHOM KU3HU

YMeHue onepupoBaTh MNOHATUSAMH: (QYHKIMA, YETHOCTH (YHKIHUH,
NEPUOUIHOCT (PYHKIIUHM, OTPAaHHYECHHOCTh (YHKIIUH, MOHOTOHHOCTb
¢yHKUIMH, SKCTpeMyM (YHKLINH, HanOOJbIIee U HAaMMEHBIIIee 3HAYCHUS
GYHKIIMM HA POMEXKYTKE, HEMPEPhIBHAS (DYHKIIHS, aCHMIITOTHI Tpaduka
¢yHKLIMU, TIepBas ¥ BTOpasi MPOU3BOAHAS (QYHKIIMU, TEOMETPHUUCCKUI U
(GU3HYECKU CMBICT TPOW3BOJHON, TEPBOOOpa3Has, OMpeaeIEHHBIA
UHTETpajl; YMEHHE HaXOIUTh ACUMOTOTHI Tpaduka (YHKUUHU; YMEHHE
BBIUUCIISATH  TIPOM3BOJTHBIE CYMMBI, TPOHM3BEACHUS, YACTHOTO H
KOMITO3UIIMN (YHKUUH, HAXOJUTh YpaBHEHHE KacaTeJbHOM K Tpauky
(GyHKIMU; yMEHUE HAaXOIUTh TPOU3BOJHBIC SJIEMEHTAPHBIX ()YHKIIHIA;
YMEHHUE UCMOIb30BaTh MPOU3BOAHYIO MJsI HUCCIENOBaHUS (YHKUIHUH,
HAXOJUTh HAWOOJbIIME M HAWMEHBIIWE 3HAYCHUs (YHKIHA, CTPOUTH
rpaduKd MHOTOWICHOB C HCIOJB30BAaHHMEM arlnapaTa MaTeMaTHUYeCKOTro
aHaliM3a; TPUMCEHATH TPOM3BOTHYIO /ISl HAaXOXKIEHHUS HAWIydIIero

pelICHrd B IMPUKIAJIHBIX, B TOM YHUCJIC COLHUAJIbBHO-3KOHOMHUUYCCKHX H




bU3MYEeCKUX 3a/1auax; HaXOAUTh TUIOMIAAN U 00BEMBI (PUTYP C TIOMOIIBIO
I/IHTGI‘paJIa; HpI/IBOI[I/ITB anMepH MATECMATHUYCCKOI'O MO,Z[G.HI/IpOBaHI/IH C

noMoInbio auddepeHInaIbHbIX YpaBHEHUH

VYMeHnne omnepupoBarth MOHATUAMH: Trpaduk (QyHKIMH, oOpaTHas
GyHKUIMSA, KOMIO3UIUSA (YHKUWH, JUHEHHas (yHKIMS, KBaJIpaTU4Has
byHKIHS, parnoHanbHas byHKIIHS, CTereHHas byHKIIHS,
TpUTrOHOMETpHUUYECKHe  (DYHKIMH, O0OpaTHble TPUTOHOMETPHUYECKHUE
byHKIIMM, TIOKa3aTenbHas | Jorapudmudeckas (yHKIHH; YMEHHE
CTpOUTH TpadUKU HM3YyYCHHBIX (YHKIMH, BBIIOIHATH NMPEOOpazOBaHMUS
rpa¢ukoB GYHKIHUHA, UCTIOIB30BaTh TPAPUKH IJI H3YUCHHSI TIPOIIECCOB U
3aBHCUMOCTEH, TpU peIIeHUH 33aJad U3 JPYruX y4eOHBIX MPEeIMETOB H
3a]a4 U3 peasibHOM JKU3HU; BhIpaxaTh (POpMyIaMH 3aBUCUMOCTH MEXITY
BEJIMYMHAMH; UCIIOJNb30BaTh CBOMCTBA W Tpapuku (QYyHKUIUN IS
pelleHns ypaBHEHUH, HEPAaBEHCTB U 3ajlad ¢ MapaMeTpaMu; n300pakaTh
Ha KOOpDAMHATHOM IIJIOCKOCTM MHOXECTBA PpCELIEHUN YypaBHEHWIA,

HEPABCHCTB U UX CUCTEM

YMeHue pemarb TEKCTOBbIE 33/Ja4d Pa3HBIX THUIIOB (B TOM 4HCIE Ha
NPOICHTHI, JOJIM U YacTH, HA JBHXEHHE, pabOTy, CTOMMOCTh TOBapOB H
yCIIyT, HaJIOTH, 3aJ]aul U3 00JIaCTH YNpPaBICHUS JTUYHBIMU U CEMEHHBIMU
¢uHaHCAMM); COCTaBJIATH BBIPAKEHUS, YPAaBHEHHs, HEPAaBEHCTBA U MX
CHUCTEMBI IO YCJIOBHUIO 3aJa4M, HMCCIEIOBATh IMOJIYYEHHOE pELICHHUE U
OLICHUBATh MPABAONOJO0HOCTh pE3yAbTATOB; yYMEHHE MOAEIHPOBATH
pea’bHbIE CUTyallUM Ha $3bIKE MAaTEMAaTHUKH; COCTAaBJISATH BBIPAXKECHMUS,
YPaBHEHHs, HEPAaBEHCTBA M MX CHCTEMbl [0 YCJIOBHIO 3a/ayH,
UCCJIEN0BATh IOCTPOEHHBIE MOJEIH C HCIIOJIb30BAHMEM ammapara

anreOpbl, UHTEPIPETUPOBATH MOJTyYSHHBIN pe3yabTar

YMeHue onepupoBaTh MOHIATUSAME: CpeiHee apu(pMETHIECKOe, MEINaHa,
HauOoJpIllee ¥  HAWMEHbIIEe 3HAYEHUs, pa3Max, JUCIEepPCHs,
CTaHJapTHOE OTKJIOHEHHE YHCJIOBOIO Habopa;, yMEHHE W3BJIEKATh,
UHTEPIPETHPOBAaTh HH(OPMAIMIO, TPEACTABICHHYI0O B TaOiHMIax, Ha
IrarpaMMax, rpaukax, OTPakarollyio CBOWCTBA PEaTbHBIX MTPOIIECCOB U
SIBIICHUI; TIPEACTABIATh UH(OOPMAIMIO C TOMOIIBIO TAOJIUI] U JHArpaMM;
UCCIIEIOBAaTh CTAaTUCTUYECKUE IaHHBIC, B TOM 4YHCJIE C NPHUMEHEHUEM
rpadU4ecKuXx METOJOB U  JJEKTPOHHBIX  CPEACTB; TrpaduyecKu
UCCIIEIOBaTh COBMECTHBIC HAONMIOACHUS C TOMOIIBIO JHAarpaMm

paccenBaHys U JIMHEWHOU perpeccuu




YMeHue omnepupoBaTh MOHSATHSMH: CIyYalHBIM ONBIT W Clly4ailHOE
COOBITHE, BEPOSTHOCTh CIIYYafHOTO COOBITHS; yMEHHE BBIYUCISTH
BEPOATHOCTh C HCIOJB30BaHUEM TIpaUUECKUX METOJOB; MPUMEHSThH
(GOpMyIbI CIIOKEHHUS W YMHOXKEHHUS BEPOSITHOCTEH, (opMyny MOTHOU
BEepOsATHOCTH, hopmyny bepHyiiau, koMOMHATOpHBIE (GAKThl U (OPMYIIHI;
OIICHUBATh BEPOSTHOCTU pEaJbHBIX COOBITUN; YMEHHE ONEPUPOBATH
NOHATUSIMM: CydailHass BENWYMHA, pacIlpeneseHHe BEpPOSTHOCTEH,
MaTEMaTUYeCKOe OXUJaHUE, TUCIEPCUS W CTAHJAPTHOE OTKJIOHEHHE
CIy4ailHOM BeNWYHMHBI, (YHKUMKW pacupeleNeHus U IJIOTHOCTH
PaBHOMEPHOTO, IOKa3aTEIbHOTO M HOPMAJIBHOIO PACIPEICICHUI;
YMEHHE HCIOJIb30BaTh CBOMCTBA M3YUEHHBIX paclpeiesieHud Juis
pelIeHus 3a/ad; 3HAKOMCTBO C TOHSTHSIMH: 3aKOH OOJBIINX YHCET,
METOJIbl BBIOOPOYHBIX HCCIEIOBAHUM; yMEHUE TNPUBOAUTH MPUMEPHI
MPOSIBIICHUST 3aKOHA OONBIINX YHCEN B MPUPOAHBIX U OOIIECTBEHHBIX
SBJICHUSX; YMEHHE ONEPUPOBATH MOHATUSMU: COYETAHHE, IEPECTAHOBKA,
YHUCIIO COYETAaHWH, YHCIO TMEepecTaHOBOK; OwHOM HpIOTOHA; ymeHme
MPUMEHSTh KOMOMHATOPHBIE (DAKThI M PACCY>KIACHUS AJISl PeLICHUS 3a/ay;
OIICHUBATh BEPOSITHOCTH peanbHBIX COOBITHIA; COCTAaBJISITh

BEPOATHOCTHYIO MOJI€TIb M MHTEPIPETUPOBATH MOTYyYEHHBIH Pe3yabTaT

YMeHue onepupoBaTh IMOHATUAMM: TOYKA, MpsAMas, IJIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JIy4, BEIWYMHA YIJIA, IUIOCKUHA yrou,
JBYI'PAaHHBIA Yroj, TPEXTPaHHBIA YroJl, CKpPELIMBAIOUIUECS IMpPSIMBIE,
NapajuIeIbHOCTh U NEPHEHIUKYISIPHOCTh MPSMBIX U IUIOCKOCTEH, yrou
MEXAY MPSMBIMHU, YTOJ MEXIY HPsIMOM M IUIOCKOCTBIO, YroJl MEXIY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKHU J0 IJIOCKOCTH, PACCTOSIHUE MEXKIY
NPSIMBIMH, PACCTOSIHUE MEXAY IUIOCKOCTSAMH; YMEHUE UCIIOIb30BATh IIPH
pelIeHUH 3a/la4 M3yueHHbIE (aKThl U TEOPEMbl TUIAHUMETPHU; YMEHUE
OLICHUBAaTh pa3Mepbl OOBEKTOB OKPYKAIOIIETO MHpa; CTPOUTH
MaTEMaTUYECKUE MOJENHM C IOMOIIBIO TI'€OMETPUYECKUX IOHATUH H

BCJIIMYHMH, PCIIATh CBA3AHHBIC C HUMU IMMPAKTHYCCKUEC 3aaa4n

10

YMeHne onepupoBaTh MOHATHAMH: TUIONIAAL (QUTYPBI, 00BEM (HUTYDHI,
MHOTI'OT'paHHUK, HpaBI/IHBHBII\/'I MHOT'OrpaHHUK, CCUCHUC MHOI'OIpaHHUKA,
Ky0, mMapajuieienuries, npu3Ma, NUpamuaa, Qurypa M IOBEPXHOCTb
BpallleHNs, UWIMHApP, KOHYC, map, cdepa, miomans chepbl, MIOmaab
MOBEPXHOCTH TIHPAMH[IBI, TPU3MBI, KOHYyCa, IWIMHApA, 00BEM Kyoa,

MIpAMOYTOJIBHOT'O TMapauICICIuIIcaa, MUpPaMUAbl, MPU3MBbI, HUIWHAPA,




KOHYCa, I11apa, pa3BEPTKA MOBEPXHOCTH, CEUYCHMs] KOHycAa M LWJIMHJPA,
NapajuleJbHblE OCH WM OCHOBAHMIO, CEUYEHHE IIapa, IUIOCKOCTD,
Kacaromasicsi cgepbl, LUIUHApPA, KOHYCa; YMEHHE CTPOUTHh CEUYECHHE
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAHHUKHU, (QUTYPBl U MOBEPXHOCTH
BpAIlCHUs, UX CEUYECHHUS], B TOM YHCJIE C TOMOIIBIO AIEKTPOHHBIX CPEJICTB;
YMEHHUE MPUMEHSTh CBOMCTBAa T€OMETPHUECKUX (DUTYp, CAMOCTOSATEIBHO
dbopMynupoBaTh OMpEesIeHNs N3y4aeMbIX (Uryp, BBIABUTATh TUIIOTE3bI
O CBOMCTBax M NMpPH3HAKaX reOMETPUUECKUX (Uryp, 000OCHOBBIBATH WIIH
ONpoBepraTh HX; YyMEHHE MPOBOAUTH KiIacCUPUKAuUIO GUryp o
pa3IMYHBIM TPU3HAKAM, BBIMOJHATE HEOOXOAWMBIEC OMOJHUTEIbHBIE

TIOCTPOCHHSI
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YMeHue omepupoBaTh TMOHATHUSMH: JIBUKCHHE B TPOCTPAHCTBE,
HapaHHGHBHBIﬁ MEpCeHOC, CUMMCTPUA Ha IJIOCKOCTHU U B MPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHME TMOA00Ms, TOMOOHBIE (UTYPBI; YMEHHE
pacro3HaBaTh paBHBIC U MOJOOHBIE (UTYpHL, B TOM YHUCIIE B MPHUPOJE,
UCKYCCTBE, apXUTEKTYpE; HCIIOIB30BaTh T€OMETPUYCCKHE OTHOIICHHS
npu peliCHUN 3aad; HaXOAUTb TCOMCTPHYCCKUC BCIUYHUHBI (I[JII/IHa,
yroji, IUIomanab, o0bEM) TMPH pelIeHWH 3a7ad U3 JPYrux YIeOHBIX
npeaMeToB U U3 peaHBHOﬁ KU3HHU; YMCHHUC BBIYUCIIATL TCOMETPUICCKUC
BEITMYUHBI (JUIMHA, YTOJ, IUIONIaab, OOBEM, IIOMIAAL TMOBEPXHOCTH),
HCIIOJIb3YSl HU3YUCHHBIC q)OpMyJ’H:I U METOJbI, B TOM 4YHUCJIC. IIIOIIaAb
MOBEPXHOCTH MHPAMHUIBI, TIPU3MBI, KOHYCA, MWINHAPA, TUIOMAAb ChEpHI;
00bEM Ky0Oa, MPsIMOYTOJILHOTO TMapajulesieNuIe/ia, MUPaMHIbl, TPH3MBI,
ITMHIPA, KOHyCa, IIapa; YMEHHE HaXOIUTh OTHOIICHHE OOBEMOB

NOJ0OHBIX GuUryp
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YMeHue onepupoBaTh NOHIATUSAMU: IPSIMOYTOJIbHAS CUCTEMA KOOPUHAT,
BEKTOP, KOOPJIMHATHl TOYKH, KOOPIMHATHI BEKTOpa, CyMMa BEKTODPOB,
MPOM3BEICHHE BEKTOpa Ha YHCIO, PAa3JOXKEeHHE BEKTopa MO 0a3ucy,
CKaJIsIpHOE TIPOM3BENIEHUE, BEKTOPHOE TMPOM3BEIACHHUE, YTOJN MEXKIY
BEKTOpAaMHU; YMEHHE UCIOJIb30BaTh BEKTOPHBIA M KOOPJAUHATHBINA METOA
JUISL peUIeHHs] TeOMEeTPUYECKHMX 3aJad M 3aJad JpPyrux Yy4eOHbIX

MPEIMETOB

13

YMeHne BBIOMpATh MOAXOIANIMN METOJ [l pelIeHUs 3a1adw;
MOHMMAaHWE 3HAYMMOCTH MaTEMaTHUKA B W3YYCHHH MPHUPOIHBIX H
OOIIIECTBEHHBIX  MPOIECCOB W  SBJICHUW; yMEHHE paclo3HaBaTh

IMPOSBJICHUC 3aKOHOB MATCMATUKH B HUCKYCCTBC, YMCHHC TIPHUBOJUTDH




IpUMEPBI  MATEMATHYCCKUX

MaTeMaTU4YeCKON HayKu

OTKPBITUA  POCCUHMCKOH W  MHUPOBOU




INIEPEYEHDb 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D
11O MATEMATHUKE

IIpoBepsiemMblil 3JIeMEHT COIepPKAHUA

Kon
1 Yucna v BBIYKCICHUS
1.1 Harypanbnsle u nensle yncina. [Ipu3Haky 1eIMMOCTH LETbIX YUCET
1o Pannonanbubie uncna. OOBIKHOBEHHBIE U JIECATHYHBIE JApPOOU, MPOLEHTHI,
' OeCKOHEUHbIE TIEPUOTUUECKUE IpOOH
13 Apudmernueckuil KOpeHb HaTYpaJbHON creneHH. J[eHCTBHUS ¢ apupMeTHYECKUMH
' KOPHSIMU HaTypaJIbHOM CTENEHU
14 CreneHb ¢ 1enbiM nokazareseM. CTeneHs ¢ palMoHAIbHBIM MToKa3areseM. CBoiicTBa
' CTENEHU
s CuHyC, KOCMHYC M TaHI€HC YHUCIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApPKTaHIE€HC YHUCIIOBOTO apryMEHTa
1.6 Jlorapudm uucna. /lecaTuunbie 1 HaTypaIbHBIC JTOTApU(MBI
JetictBurenbHple  4uciaa. ApudMeTHUYECKHE ONEpalri C JIeHCTBUTEIbHBIMU
1.7 yrcnamu. [IpuOmmkEHHbIC BEIUMCIIEHUS, IPABUJIa OKPYIJICHUS, IPUKUIKA M OLICHKA
pe3yabpTaTa BEIYACICHUN
1.8 [IpeobpazoBanue BbIpaeHUI
1.9 KommiekcHbie uncna
2 YpaBHEHUS U HEPABEHCTBA
2.1 Lenbie u 1poOHO-paIOHANBHBIE YPaBHEHUS
2.2 HppauronanbHble ypaBHEHUS
2.3 TpuronHomeTpuyeckue ypaBHEHHUS
2.4 [TokazaTenbpHbIC U JOoTapUMUUECKUE YPABHEHUS
2.5 Llenbie 1 1poOHO-palMOHATILHBIE HEPABEHCTBA
2.6 NppannoHanbHbie HEPABEHCTBA
2.7 [TokazaTenpHbIC U JOoTapUDMUUECKIE HEPABCHCTBA
2.8 Tpuronomerpuyeckre HEpaBEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHHUH U HEPABEHCTB
2.10 YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMu
2.11 Matpuna cuctemsl IMHEWHBIX ypaBHEHUN. OnNpenennTenb MaTpHULIbl




3 DOyHKINUH U TPaPUKH
11 Oynknus, crnocoObl 3amanus ¢yHkuuu. ['padux ¢yHkimu. B3aumHO 0OpaTHBIC
' ¢yukunu. YétHeie n HeuéTHBIe QyHKIMU. [leprnoanueckue GpyHKINHI
Ob6nactp ompesnereHUs W MHOXECTBO 3HaueHUil ¢ynkumu. Hymu ¢yHkmmm.
12 [TpoMexXyTKM  3HAKOMOCTOSHCTBA. [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIUH.
' MakcumymMbl ¥ MUHUMYMBl QyHKIUH. Haumbonbinee u HauMeHbIlee 3HAYCHUE
GYHKIIMH HAa IPOMEKYTKE
33 CrenenHass (yHKIMST ¢ HaTypaJbHBIM M II€JIBIM TOKa3aTeneMm. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpauK KOpHS 1-0i CTETIEHU
34 Tpuronomerpuyeckue GyHKINHU, UX CBOICTBA U rpaduku
3.5 [TokazaTenpHas u orapudmudeckas QyHKIIUU, ©X CBOWCTBA U rpaduKu
16 Toukm paspeiBa. AcumnTorel TpadukoB Gynkmuit. CBolicTBa  (QyHKIIHH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 ITocnegoBaTenbHOCTH, CIIOCOOBI 3a0aHU OCIEA0BATEILHOCTEH
3.8 Apudmernueckas 1 reoMmeTpuueckas nporpeccuu. Gopmysa CI0XKHbBIX TPOLIEHTOB
4 Hauana maTtemaTuyeckoro aHanusa
4.1 [TpousBoanas pyukmuu. [Ipon3BoHBIE 2JIEMEHTAPHBIX (YHKITAN
[IpumeHneHrne TPOU3BOAHOW K HCCIEAOBaHUI0 (YHKIIMH HAa MOHOTOHHOCTH U
4.2 sKCcTpeMyMbl. HaxoxkieHne HauOOJNBIIEro W HAUMEHBIIETO 3HAaYeHUs (PYHKIUH Ha
OTpe3Ke
4.3 [TepBooOpa3znas. MaTerpan
5 MHOXeCTBa U JIOTuKa
5.1 MHO3k€ecTBO, onepaluy HaJl MHOKeCcTBaMHU. J{lnarpammel Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenbHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 Kombunatopuka
7 I'eomerpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMbIEe 1 TIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena v MOBEpXHOCTH BpallleHUS




7.5

Koopaunatsl u BEKTOpBI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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