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- ¢ yu€tom Pabodell mnporpammsl yd4eOHOro Kypca «Anrebpa W Hayaia
MaTeMaTH4eCcKoro ananusa. ba3zoseiil ypoBeHb» (ID 8746647) nns oGydaromuxcs
10 —-11 xnaccos;

- ¢ yuyeroM PabGouei mporpammsl (ID 8748791) yueGHoro kypca «I'eomerpus.
basoBellt ypoBeHb» 15 oOy4darommxcs 10 — 11 knaccos;

- ¢ yuetom Paboueii nporpammsl (ID 8748975) yueGHoro kypca «BeposTHOCTS U
cTaTUCTHKa. ba3oBbIil ypoBeHs» i oOydarommxces 10-11 kiaccos.

c. Tenruuka, 2025



PabGouasi nporpaMmMa y4eOHOro Kypca «AJjredopa 1 Ha4yajia MATEeMaTHYECKOI0
aHaJIM32» 0a30BOr0 YPOBHS
MNOACHUTEJIBHASA 3AIINCKA
Pabouas mporpamma yueObHOro Kypca «Anredpa U Hadajla MaTeMaTHYECKOT O
aHanu3a» 0a3oBOro ypoBHs st oOydaromuxcs 10 —11 knmaccoB paspaboTaHa Ha
ocHoBe DenepanbHOrO rocy1apCTBEHHOTO 00Pa30BaTEIbHOIO CTaHIAPTa CPETHETO
oOmero oOpa3oBaHus, C YY4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBAHU,
OPEIBIBISIEMBIX K MaTeMaTHYeCKOMY OOpPa30BaHUIO, W TPAAHMIMNA POCCHUHCKOTO
oOpa3oBanus. Peanusanus mporpamMmbl OO€CH€UMBAET OBJIAJIEHUE KIHOUYEBBIMU
KOMIIETCHIIUSMHU, COCTABISIONIUMH OCHOBY JJISi CAMOPA3BHUTUS M HEMPEPHIBHOTO
o0pa3oBaHus, LIETOCTHOCTh OOIIEKYJIbTYPHOIO, TUYHOCTHOTO U MO3HABATEIBHOIO
Pa3BUTHS JTMYHOCTH O0yUYAIOLITUXCA.

HEJN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauajsa MaTeMaTHYECKOrO aHalW3a» SIBISETCA OAHUM W3
HaumOoJiee 3HAYMMBIX B TMPOrpaMMe CTapIIed IIIKOJIbI, IOCKOJBKY, C OJHOM
CTOPOHBI, OH OO0ECIEYMBACT HWHCTPYMCHTAJIbHYIO 0a3zy JUId H3y4eHHUs BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C APYrOil CTOPOHBI, (POPMUPYET JOTHYECKOE U
a0CTpaKTHOE MBIIUJICHUE YYalluXcs Ha YPOBHE, HEOOXOAMMOM [IJIi OCBOCHHS
KypcoB HH(pOPMATHUKH, OOIIECTBO3HAHUSA, HCTOPUH, CIOBECHOCTH. B pamkax
JAHHOTO Kypca ydalluecs OBJAJEBAIOT YHHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM
HayKH, KOoTopas GOpMYJIUPYET CBOM JOCTHUKEHUSI B MaTeMaTU4YeCKoi opme.

Kypc anreOpsl 1 Hauan MaTeMaTHYeCKOTO aHalu3a 3aKJIaJIbIBAET OCHOBY IS
YCIICIIHOTO OBJIAJICHUSI 3aKOHaMH (U3UKHU, XUMHHM, OHOJOTWUH, TOHUMAHUS
OCHOBHBIX TEHJIEHIIMA HKOHOMHUKM U OOIIECTBEHHOW >KM3HU, TIO3BOJISIET
OpPUEHTUPOBATHCS B COBPEMEHHBIX HU(POBBIX U KOMITBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HCIOJIb30BaTh UX B MOBCEIHEBHOW XU3HU. B TOXXe BpeMs oBlajcHHE
a0CTpaKTHBIMU M JIOTHUYECKH CTPOTMMHU MAaTEMaTUYECKUMH KOHCTPYKIUSIMH
pa3BHBACT YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTUHHOCTH
YTBEPKIICHUS, UCTIOIH30BaTh 0000IIEHNE U KOHKPETU3AINIO, a0CTparupoBaHUe U
aHAJIOTHI0, POPMHUPYET KpeaTHBHOE U KPUTHYECKOE MbIIIeHUE. B xo/me n3yuenus
anreOppl W HaYal MaTEMaTHYECKOTO aHaiu3a B CTaplield IIKOJIE ydYalluecs
MOJIYYatOT HOBBIM ONBIT PEHICHUS MPUKIATHBIX 3a/ad, CaMOCTOATEIHLHOTO
MOCTPOCHUSI MAaTEMATUYECKUX MOJICTICH peabHbIX CUTYyalllii W WHTEPIpETAlun
MOJIYYCHHBIX  PENICHWH, 3HAKOMSTCS C  NpUMEpPaMH  MaTeMaTUYECKUX
3aKOHOMEpPHOCTE B TIpUpOJIe, HAyKe W B HCKYCCTBE, C BBIIAIOIIMMHUCS
MaTEeMaTHICCKUMU OTKPBITHSIMHU ¥ KX aBTOPAMH.

Kypc obnagaet 3HAUMTENBHBIM BOCHUTATEIBHBIM TOTEHIIMAIOM, KOTOPBIM
peanusyeTcs Kak udepe3 Y4eOHbIM Marepuall, cocoOCTBYIOMINI (OPMHUPOBAHUIO



HAay4YHOI'O MHPOBO33PEHHsI, TaK M 4Yepe3 cHeuu(puky ydyeOHOU AesTeNbHOCTH,
TpeOyromen CaMOCTOSITEIIbHOCTH, AKKypaTHOCTH, MIPOIOJKUTENBHON
KOHIICHTPALIMM BHUMaHUS U OTBETCTBEHHOCTH 3a IOJIyYEHHBIN pe3ysbTarT.

B ocHoBe MeToguku oOydeHHs] aiaredpe M HavyajlaM MaTeMaTH4eCKOro
aHaJIM3a JISKUT AeSATEIbHOCTHBIN MPUHIIUIT O0yYEHUS.

CrtpykTypa Kypca «Anredpa v Hauyajga MaTEMaTUYECKOTO aHAIN3a» BKIIIOYAET
CIEAYIOIINE COJEPKATEIbHO-METOANYECKUE JUHUN: «Uucna M BBIYUCIECHUSDY,
«Dynkuuun  u rpadpuku», «YpaBHeHUs U HepaBeHCTBa», «Hauana
MaTeMaTHYECKOT0 aHanu3a», «MHoXecTBa M JOruka». Bce OCHOBHbIE
COJIEP/KATEIbHO-METOAUYECKUE JIMHUM HW3Y4YalOTCS Ha MPOTSKEHUHM JBYX JET
oOydeHHs B CTaplliel IIKOJIe, €CTECTBEHHO AOMOHSISA JIPYr ApYyra M MOCTENEHHO
HAChIIIAsiCh HOBBIMM TE€MaMu W  pasgenaMu. JlaHHBIA Kypc  SBIIAETCS
MHTETPaTUBHBIM, IOCKOJbKY OOBEIMHSET B cebe cojaepkKaHUe HECKOJIbKHX
MaTEeMaTUYECKUX NUCIMIUIUH: alredpa, TPUrOHOMETPHSI, MATEMATUYECKUI aHaIu3,
Teopusi MHOXkeCTB U Jp. [lo Mepe Toro kak yuamiuecsi OBlafeBalOT Bc€ Oosee
MIMPOKUM MAaTEMaTUYECKUM alapaToM, Y HUX MOCIEI0BaTeIbHO (OpMHUPYETCS U
COBEPIIECHCTBYETCSA YMEHHME CTPOUTh MAaTEMAaTUYECKYyKD MOJEIb pPEalbHOM
CUTyallud, TPUMEHSTh 3HAHUSA, MOJyUYeHHbIE B Kypce «Anrebpa M Hauaia
MaTeMAaTUYECKOTO aHAJIN3ay», Ul PELIEHHs] CaMOCTOSITENbHO CHOPMYIUPOBAHHOM
MaTEeMaTUYECKOH 3a/1auH, a 3a4TEM MHTEPIIPETUPOBATD ITOJIyUYECHHBIH pE3yJIbTar.

CopeprxarenbHO-MeTOANYECKas JIMHUSA «YMCiIa M BBIYMCICHUS 3aBEpILACT
(opMupOBaHUE HABBIKOB MCIIOJIb30BAHMSI I€HCTBUTENBHBIX YUCEI, KOTOPOE OBLIO
HayaTo B OCHOBHOM MIKoje. B crapmieil mikone ocoboe BHUMaHUE YJIENsIeTCs
(OPMUPOBAHUIO TPOYHBIX BBIUMCIMUTEIBHBIX HABBIKOB, BKJIIOYAIOMIUX B CeOs
UCMOJIb30BaHUE PA3JIMYHBIX (OPM 3amUCH JAEHCTBUTENBHOIO YHUCHA, YMEHHE
pALlMOHATIBHO BBINOJHATh JEUCTBUS C HUMM, JelaTh IPUKUAKY, OLICHUBATh
pe3ynapTaT. OOydaromuecs MOIY4YarOT HAaBBIKM MPUOIMKEHHBIX BBIYUCICHUMH,
BBITIOJTHCHUS JICHCTBUM C YHCIIAMH, 3alMCaHHBIMH B CTaHIApTHOW ¢opme,
UCIIOJIBb30BAHUA MATEMAaTUYECKUX KOHCTAHT, OLICHUBAHMS YMCIIOBBIX BBIPAXKCHUU.

JIuansa «YpaBHEHUS U HEPABCHCTBA» pEaNU3yeTCs Ha IMPOTSHKECHUU BCETO
oOyueHus B CTaplield IMIKOJie, IOCKOJbKY B KaXJIOM paslesie MNporpamMmbl
IPEeIyCMOTPEHO pEIIeHHEe COOTBETCTBYIOIIMX 3a7ad. OOydaromuecs: OBIaJeBaOT
pPa3JINYHBIMUA METONAMH PEUICHUs LENbIX, PAlUOHAIBHBIX, HPPALMOHAIBHBIX,
MOKa3aTeNbHbIX, JIOTapu(MUYECKUX U  TPUTOHOMETPHUYECKUX  ypaBHEHUH,
HEPABEHCTB U UX cucTeM. [lonydeHHbple yMEHUS UCTIOIB3YIOTCS IIPU UCCIIEN0OBAHUN
(GYHKIMI C TOMOIIBbIO MPOU3BOAHOM, PEIIEHWH MPHUKIATHBIX 3a/1ad W 3a]ad Ha
HaxO0XKJEHUWE HauOOJIBIIMX W HAUMEHbIIMX 3HadYeHW ¢QyHkuuud. JlaHHas
colep)KaresibHas JIMHHMS BKIIOYAaeT B ce0d Takke (OPMUPOBAHHE YMEHMI
BBINIOJIHATH Pacy€Thl MO (QopMynaM, NPeoOpa3oBaHUs LEJbIX, PALHOHAIBHBIX,



WPPALUOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUN, a TAKXKE BBIPAKCHUI,
collepKallluX CTENeHH W Jiorapudmbl. brarogaps u3ydeHHIO anredpanyeckoro
Mareprajga MPOUCXOAWUT  JajJbHEWINEe  pa3BUTUE  AITOPUTMHYECKOTO U
a0CTPAaKTHOIO MBILUICHUS YyYalluXcs, (OPMHUPYIOTCS HABBIKA JEIYKTUBHBIX
paccykieHuid, paboTbl €  CHUMBOJBHBIMH  (opmMamu,  MpeACTaBICHUS
3aKOHOMEPHOCTEN W 3aBUCMMOCTEH B BHJIE PAaBEHCTB M HEpPABEHCTB. Aniredpa
npeayaraetT AQQEKTUBHbIE HHCTPYMEHTBI [UJIsl PELIEHUs MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a7a4, HATJSAIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTU KaK
A3bIKa HAYKH.

CopepxarenbHo-MeToAnYeckass JuHUSA «DyHKUMU H  TpadUKU» TECHO
NEPEIUIETAETCS C APYTUMH JIUHUAMH KypcCa, MOCKOJIBKY B KAKOM-TO CMBICJIE 3aJ1a€T
NOCJIEIOBATEIBHOCTD U3YYEHHUS Marepuana. N3yuenne CTENIEHHOM,
NOKa3aTeJIbHOM, JIOrapu(MUUECKO U TPUTOHOMETPUUECKUX (PYHKIMI, NX CBOMUCTB
U rpaduKOB, UCIOJb30BaHUE (DYHKIMIA ISl pEHIeHHs 3a/ad U3 JIPYrux y4eOHBIX
IPEAMETOB U PEANBHOMN )KM3HU TECHO CBSI3aHO KaK C MAaTEMAaTHYECKUM aHAJIU30M,
TaK U C pEIICHHEM YypaBHEHUW U HepaBeHCTB. [Ipu 3TomM Oosblioe BHUMaHUE
ynensiercss GOpMHUPOBAHUIO YMEHUSI BbIpakaTh (GOpMyiIaMu 3aBUCHUMOCTH MEXKIY
pa3sTUYHBIMUA BEJIMYMHAMH, MCCIE0BaTh TMOJYyYEHHbIE (QYHKIUH, CTPOUTH HX
rpaduku. Matepuan 3Toil cofep>KaTeabHON JTUHUU HAlleJIeH Ha pa3BUTUE YMEHUM
U HaBBIKOB, IMO3BOJIIONIMX BBIPAXKATh 3aBUCUMOCTH MEXAY BEIMYMHAMU B
pasnmuuHoON (opme: aHAIUTHYECKOH, rpadudeckoil u cioBecHOW. Ero m3ydeHue
CIIOCOOCTBYET ~Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000I1IEeHNIO U KOHKPETHU3AIIMHU, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxarenbHass nuHUs «Hadama maTeMaTHYeCcKOTO aHalau3a» MO3BOJIAET
CYILIECTBEHHO PAaCIIUPUTh KPYr Kak MaTeMaTH4YEeCKHUX, TaK U MPUKIAJHBIX 3a7a4,
JOCTYITHBIX O0YYarONIMMCS, Y KOTOPBIX MOSIBISIETCSI BO3MOXKHOCTh HMCCIIEA0BATh U
cTpouth Tpaduku GYHKIUH, ONpeAcssITh WX HauOOIbIINE W HAUMCHBIINEC
3HAUEHHUA, BBIYUCIATH IUIOMAAU (PUryp m oOBEMBI TeN, HAXOAUTh CKOPOCTU U
YCKOpeHHs IpoueccoB. JlaHHas conepkaTenbHas JIMHUSA OTKPBIBACT HOBBIC
BO3MOKHOCTH IIOCTPOCHHUS MATEMATHYECKUX MOJEJIECH pPEalbHBIX CUTYalUH,
HAaXOXJCHHS HAWIYUYLIEr0 PEUICHHS B IPUKIAIHBIX, B TOM YHUCJE COLMAIBHO-
SKOHOMMYECKHUX, 3aJadax. 3HAaKOMCTBO C OCHOBAaMM MAaTe€MaTHYECKOTO aHalIu3a
CHOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (POPMAIBHO-IOTUYECKOTO M KPEATUBHOTO
MBIIUICHUSI, (OPMUPOBAHUIO YMEHUW pacrno3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTUKd B HaykKe, TEXHHMKEe M HcKyccTBe. OOyuarommecs Yy3HAIOT O
BBIJJAIOLIMXCA PE3yJbTaTaX, IMOJIYYEHHBIX B XOAE pPAa3BUTHs MaTEMAaTUKU Kak
HayKH, U UX aBTOpaXx.

ConepxarenbHO-METONNYECKAsA JIMHUAS «MHOXKECTBA U JIOTHKa» B OCHOBHOM
IIOCBAIIEHA  JJEMEHTaM  TEOPUM  MHOXKECTB.  €0pPETHKO-MHOKECTBEHHBIE



MPEACTABJICHUS MTPOHU3BIBAIOT BECh KYPC MIKOJIBHOM MAaTEMATHUKU U MPELIararoT
HauOosiee YHUBEPCATbHBIN A3bIK, 0OBEAUHSIONINM BCE pa3/iesibl MATEMaTUKU U €€
NPUWIOKEHNUM, OHU CBSA3BIBAIOT Pa3HbIE MATEMATUYECKUE NUCUMIUIMHBI B €IUHOE
uenoe. IloaToMy BakHO JaTh BO3MOYKHOCTH IIKOJBHUKY ITOHMMATh TEOPETUKO-
MHOECTBEHHBIA S3bIK COBPEMEHHOW MAaTEMAaTUKA W MCIIOJIb30BaTh €T0 IS
BBIPAXKEHHSI CBOUX MBICJIEH.

B kypce «AnreOpa u Havama MaTeMaTUUYECKOTO aHaIW3a» MPUCYTCTBYIOT
TaK)K€ OCHOBbl MAaT€MaTH4YECKOTO MOJEIUPOBAHUS, KOTOPBIE MPU3BAHBI
chopMUpOBaTh HABBIKUA MOCTPOCHUS MOJIEJICH peaTbHbIX CUTYaIINH, UCCIETOBAHMUS
ATUX MOJIeJiel C MOMOIIBIO ammnapara anreOpbl ¥ MaTeMaTHYecKOro aHaiau3a |
MHTEPIPETALNN MOJIYYEHHBIX PE3YJIbTATOB. Takue 3alaHus BIUICTEHBI B KaXJbli
U3 pa3zesIoB IPOrpaMMBbl, IIOCKOJIBKY BECh MAaTEpUall Kypca LIMPOKO UCTIOJIb3YETCs
JUI PELICHUs NPUKIAAHbIX 3a1a4. [Ipy pemeHnn peanbHbIX NMPAaKTUYECKUX 3a1ad
y4yaliuecss pa3BUBAIOT HAOJIOAATENbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH,
a0CTparupoBaThCs, HMCIOJIB30BATh AHAJIOTHIO, 0000IIaTh W KOHKPETHU3UPOBATH
npobaeMy. JlesTeabHOCTh MO (POPMHUPOBAHUIO HABBIKOB PEIICHHS TPHUKIIATIHBIX
3a/lay OpraHM3yeTcs B IMpOIlecCe M3Y4YEHUsl BCEX TeM Kypca «Airebpa u Hauajia
MaTeMaTHYECKOI0 aHaJIn3ay.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE

B ydyeObHOM miaHe Ha HW3ydeHHE Kypca ajreOpbl M Hadajdl MaTeMaTHYeCKOTO
aHaju3a Ha 0a30BOM ypOBHE OTBOJAMTCS 2 yaca B Heneno B 10 kimacce u 3 yaca B
Henento B 11 kimacce, Bcero 3a jaBa rojia o0ydenus — 170 gacos.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

Yucia v BbIYMCICHUS

Pannonansibie yucna. OOBIKHOBEHHBIE U JE€CATUYHBIE JIPOOU, IMPOLIEHTHI,
OECKOHEUHbIE  MepUuoAHYEcKre  JIpoOu.  ApudmeTndeckue  onepamud  C
palMOHAILHBIMU YUCIaMH, TPE0Opa30BaHUs YHCIOBBIX BblpakeHU. [IpuMenenne
IpoOeill U TMPOLEHTOB JUIsl PEIICHUs] TPUKIAJHBIX 3a]a4d U3 Pa3jIudHbIX OTpaciei
3HAHUU U PEaIbHOM KU3HH.

JlelicTBUTENIbHBIE 4YHWCHA. PanuoHanpHblE W HUpPpPaUMOHAIBHBIE YHCIIA.
Apudpmernyeckue onepanuu c JACHCTBUTENbHBIMH uuciaamMu. [IpubnnxénHbie
BBIYMCIICHUS, TPABUJIa OKPYTJICHMS], IPUKUJIKA U OLIEHKA pe3yJIbTaTa BIYUCICHUM.

Crenmenb ¢ menbiM  nokazareneM. CranpaptHas  Qopma  3amucu
JehcTBUTENbHOrO  yHcna. Mcrnonb3oBanue momxojsuieli  Qopmbl  3amucH
JNEUCTBUTENIBHBIX YMCEN JUISl PELICHMS MPAKTHYECKUX 3a]ad M MPEACTaBICHHUS
JAHHBIX.

ApudpmeTnyeckuii  KOpeHb  HaTypalbHOM  crtemeHu. JleWctBus  c
apu(PpMETHIECKUMU KOPHSIMU HATYpaJIbHOM CTEIeHH.

CuHyC, KOCUHYC U TaHT'€HC YUCJIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHUHYC,
apKTaHI€HC YUCIJIOBOTO apryMeHTa.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa U TOXKIECTBEHHBIE MPE0Opa30OBaHUS.

IIpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHOBHbIE
TPUTOHOMETPUUYECKHE POPMYIIBI.

VYpaBHEHHE, KOpEHb YypaBHEHUsA. HepaBeHCTBO, pelIEHHWE HEPABEHCTBA.
Meton HHTEPBAJIOB.

Pemmenue nenbix v 1poOHO-pallMOHATBHBIX YPABHEHHUN U HEPABEHCTB.

Pemenne nppanmonanbHbIX YPaBHEHUN U HEPABEHCTB.

Pemienne TpuroHOMeTpUUECKUX YpaBHEHU M.

[IpruMeHeHne ypaBHEHHU U HEPABEHCTB K PELICHUIO MAaTEeMaTUYECKUX 3a]a4
Y 3a/1a4 U3 Pa3Iu4yHbIX 00JIacTel HAYKU U PEaTbHOM KU3HH.

DyHKUUH U TPaPUKH

OyHkmus, crnocoObl 3amanHus GyHkuuu. ['paduk  QyHkmum. BzanmuO
oOpaTHbIe (DYHKIIHH.

OO6mactp ompeneneHus: 1 MHOKECTBO 3HaueHud ¢yHkumu. Hymn dyHkmmm.
[TpomexyTKH 3HAKOMOCTOSAHCTBA. YETHBIE U HEUETHBIE (DYHKIUU.

Crenennas (QyHKIMsI ¢ HATypaJibHBIM U 1IEIbIM Moka3areneM. E€ cBolicTBa u
rpaduk. CBolicTBa U rpaduK KOpHS N-OM CTEIEHHU.



TpuroHoMeTpuueckass OKPYKHOCTb, ONPEACICHUE TPUTOHOMETPUYECKUX
(YyHKIUI YKCIIOBOTO apryMEHTAa.

Havaja MmaTteMaTH4eCKOro aHAJIHU3a

IlocnenoBaTenbHOCTH, CITOCOOBI 3aJaHUs MOCJICIOBATEIbHOCTEH.
MOHOTOHHBIC TTOCEA0BATCIBHOCTH.

ApudmeTtndeckas u reomeTpuueckas nporpeccuu. beckoneuHno yoOwiBaroias
reomeTpuueckas mnporpeccus. Cymma OECKOHEUHO YOBIBAIOIIEH T€OMETPUUECKOM
nporpeccun. @opMysna CIOXKHBIX MPOLEHTOB. Vcmonb30BaHUE MPOrpecCUr ISt
pELIEHUs PeAIbHBIX 3aJa4 MIPUKJIIAJIHOTO XapaKTepa.

MHo:kxecTBa 1 JIOTHKA

MHoOk€ecTBO, omnepaiuyu HajJ MHOXXecTBamu. Juarpammel Jilniepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara JJjs OINWCAHUS PpPealbHbIX
MIPOLIECCOB U SIBJICHUM, MPU PEIICHUU 33124 U3 JPYTUX YUeOHBIX MPEIMETOB.

Onpenenenue, Teopema, CIEACTBUE, JOKA3aTEIbCTRO.

11 KJIACC

Yucia v BbIYMCICHUS

HartypanbHbie u niensie uyncina. [Ipu3Haku 1eIMMOCTH LEIbIX YHUCEIL.

Crenens ¢ palmoHaIbHBIM NOKa3aTeraeM. CBOMCTBA CTEIICHH.

Jlorapudwm uncna. JleciTHUHbIE U HATYpaJbHbIE JOTAPU(PMBI.

YpaBHeHUs U HEPABEHCTBA

[IpeoGpazoBanue BbIPAXKEHUI, COACPIKAIINX JOTapUPMBI.

[IpeoOpa3zoBanre BBIpAKEHUN, COJEPKAIMMUX CTEIEHH C paIlMOHAIbHBIM
MIOKa3aTeJeM.

[IpuMepbl TPUTOHOMETPUUYECKUX HEPABEHCTB.

IlokazarenbHblE YpaBHEHUS U1 HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEeHHUsS 1 HEPABEHCTBA.

CucTtembl TMHEHHBIX ypaBHEHUU. PellleHne MpUKIagHbIX 3a/1ad C MOMOIIbIO
CHUCTEMBI JIMHEWHBIX YPABHEHHUM.

CucTtemMbl 1 COBOKYITHOCTH PallMOHAIbHBIX YPABHEHHI 1 HEPABEHCTB.

[IpumeHeHnne  ypaBHEHMH, CUCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTH4YeCKUX 3ajlad M 3aJad U3 Pa3jInyHbIX 00JIacTeil HayKu M peanbHOI
KU3HU.

DOyHKUNH U TPaPUKH

Oynkmus.  [lepuonnueckne  dyaknuu. [IpoMexxyTkm  MOHOTOHHOCTH
byakiuu. Makcumymbl U MUHUMYMBl (pyHKIuu. HawmOonbliee W HanMeHbIee
3HaueHUe (PYHKIIMU HA TPOMEKYTKE.

Tpuronomerpuyeckue GyHKIIMU, UX CBOMCTBA U rpadUKU.

[lokazarenbHas u norapupmuueckas QyHKIHUU, UX CBOMCTBA U rpadUKy.



Hcnonb3oBanue rpa@ukoB PyHKIUN JUIsl pelIeHUs] YPaBHEHUN M JTMHEHHBIX
CUCTEM.

Ucnonw3oBanue rpadukoB QyHKUMN IJIsI UCCIAETOBAHUS IPOILIECCOB U
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT NPHU PELIEHUH 3aJad U3 JAPYTUX Y4EOHBIX
IIPEAMETOB U PEATBHOM KU3HH.

Havana MaTeMaTH4eCKOro aHaIM3a

HenpepoiBHble pyHKIMKA. MeTo1 UHTEPBAIOB JIsl PEIICHHS] HEPABEHCTB.

[IpousBonnass  pynkuuu. ['eomerpuueckuil ©u  (QUIUYECKUH  CMBICT
ITPOM3BOIHOM.

[IpousBoaHble  3neMEHTapHbIX  QyHKIuH.  DopMynbl  HAXOXKIACHHS
POU3BOJIHON CyMMBbI, TPOU3BEAEHUS U YACTHOTO (DYHKIIMIA.

[IpumeHeHue Mpou3BOAHON K UCCIIEeNOBaHUIO (QYHKIIMA HA MOHOTOHHOCTH U
skcTpeMyMmbl. Haxoxaenne HanOoblllero 1 HaMMEHbIIETo 3HaYeHUs! GyHKIMU Ha
OTpE3KE.

[IpuMeHeHne NPOW3BOAHOM [JIi HAXOXKJICHUS HAWIY4dlIEero pEUICHUs B
OpPUKIAOHBIX 3ajadax, Ui ONPENENICEHHs CKOPOCTHM IIpolecca, 3aJaHHOro
dbopMyoi nian rpaduKoM.

[lepBooOpa3znas. Tabiuiia nepBoOOpa3HbIX.

WNurterpan, ero reomMerpudyeckuii u (U3NUYECKUN CMBICI. Bpruuciaenue
uHTerpana mno gopmyne Hetotona—Jleitonuna.



IIJTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne ydeOHOro mnpenmera «MaremaTukay JOJDKHO OO€CIeunBaTh
JIOCTH>KEHUE Ha YPOBHE Cpe/HEero o011ero o0pa3oBaHus CIEIYIONIUX JIUYHOCTHBIX,
METaIpeIMETHBIX M MPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTaTOB:

JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pPE3yJbTAThl OCBOCHHUS TPOrpaMMbl y4eOHOTro MpeaMeTa
«MaTremaTuKa» XapakTepHU3yIOTCs:

I'paxxnaHckoe BOCIIMTaHHUE:

c(hOpMUPOBAHHOCTHIO IPAXKTAHCKON MO3UIIUU O0YYAIOMIErOCs] KaK aKTUBHOT'O
U OTBETCTBEHHOIO WIE€HAa POCCHMCKOro oOIecTBa, MPEJACTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JIUYHBIX CTPYKTYpP, SBIICHHM,
OpoLEeayp TpakIaHCKOro oOmiecTBa (BBIOOPHI, OMNPOCHl U TMp.), YMEHHEM
B3aMMO/JICIICTBOBAaTh C COLMAJBbHBIMU HWHCTUTYyTAMH B COOTBETCTBUM C WX
GYyHKIMSIMU U Ha3HAYEHUEM.

[TarproTyeckoe BOCIUTAHUE:

c(hOopMHUPOBAHHOCTHIO POCCUICKON IPaskIaHCKON UJEHTUYHOCTH, YBAXKEHHUS K
MPOIIOMY M HAaCTOSIIEMY POCCUHCKON MaTeMaTUKH, IEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHKEHUSIM POCCUMCKUX MAaTEMaTUKOB U POCCUICKON MaTEMAaTHYECKOM IIKOJIBI,
K WCTOJIb30BAaHUIO ITHX JOCTWIKEHHH B JIPYrUX HayKax, TEXHOJOTHAX, cdepax
SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUSA:

OCO3HaHUEM IYXOBHBIX LIEHHOCTEN POCCUHCKOTO HapOJ1a;
c(hOpMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHHUS, OJTHYECKOTO  IIOBEJICHMS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTHKEHUN HAYKU U JIESITEIbHOCTHIO
y4€HOTr0; 0OCO3HAHHUEM JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO OyMYIIEro.

DCTeTUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOUICHHEM K MHUpPY, BKIIOYAs 3CTETUKY MaTEMaTUUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajady, pEIIEHHN, pacCyXICHUN;
BOCIPUMMUYHUBOCTBIO K MATEMaTUUECKUM aCIIeKTaM Pa3JMYHbIX BUJIOB UCKYCCTBA.

DU3UYECKOE BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHHsI TPUMEHSATh MaTeMaTHUYeCKUEe 3HAHUS B
WHTEpEcax 370pOBOTO U O6e30macHoro o0pa3a >KM3HU, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3JIOpPOBBIO (30pPOBO€ MUTAHHWE, COATAaHCUPOBAHHBIA PEXKUM 3aHATUU U

OT/bIXA, peryisipHas buznyeckas aKTUBHOCTH); ¢bu3rIecKoro
COBEpILICHCTBOBAHUS, pu 3aHATUAX CIIOPTHUBHO-03/10POBUTEIBHON
NEATENBHOCTBIO.

TpynoBoe BocIIUTaHUE:



TOTOBHOCTBIO K TPYyly, OCO3HAHUEM LIEHHOCTU TPYIOJIOOMS; UHTEPECOM K
paznuuHbIM  chepaM  MPOPECCHOHATBHOM  JAESATENBHOCTH, CBSI3AHHBIM €
MaTeMaTUKOM M €€ MPUIOKEHUSIMU, YMEHUEM COBEpLIaTh OCO3HAHHBIM BBHIOOD
Oynymieit mnpodeccun U peanu3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,
TOTOBHOCTBIO W CIIOCOOHOCTBIO K MaTeMaTH4YeCKOMY OOpa3oBaHUIO U
caM000Opa30BaHUI0 HA MPOTSKEHUH BCEU >KU3HHM; TOTOBHOCTbIO K AKTUBHOMY
YYaCTHIO B PELIEHUHU IPAKTUYECKUX 3a7a4 MATEMATUYECKON HAaIIPaBICHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBHIO HKOJIOTMYECKON KYJIbTYpbl, TOHUMAaHUEM BIUSHUSA
COLIMAJIbHO-PKOHOMHMUYECKUX MPOLECCOB Ha COCTOSIHUE MPUPOJHOM M COLIMAIbHOMN
Cpelbl, OCO3HaHMEM TJ00aNbHOTO XapakTepa SKOJOTHYECKUX MpoliieM;
OpUEeHTanuel Ha NPUMEHEHHE MaTeMaTHMYeCKMX 3HAaHMM JUIsl pelieHus 3aaad B
0o0JacTH OKpy’Karomiel cpeabl, IUIAHUPOBAHUS TIOCTYNKOB U OIIEHKH UX
BO3MOKHBIX TTOCIIEJICTBUHN JUIsl OKpY>KaIOLIel Cpeibl.

[leHHOCTH HAYYHOTO MO3HAHUS:

c(OpPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd M  OOIIECTBEHHOW MPAKTUKW, T[OHWMaHUEM
MaTEMaTUYECKOM HAyKu Kak c(epbl 4ellOBEYECKON JesTEeIbHOCTH, 3TaloB €€
pa3BUTHS M 3HAYUMOCTH JUISl Pa3BUTHUS IUBWIM3ALUU; OBJAJCHUEM S3BIKOM
MaTEeMaTUKAd M MaTeMaTH4YeCKOW KYyJIbTYpOM Kak CpEICTBOM IIO3HAHUSA MHPA;
TOTOBHOCTBIO OCYHIECTBJISATh MPOEKTHYIO M HCCIEAOBATENBCKYIO NEATEeIbHOCTD
UHAUBUAYAIBHO U B TPYIIIE.

METAIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe pe3yJbTaThl OCBOCHUS IMPOTPaMMbl YYEOHOro MpeameTa
«MaremaTtuka XapaKTEPU3YIOTCS OBJIaJICHUEM YHUBEPCAJIbHBIMU
NO3HAGAMENbHBIMU ~ OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0eucCmeUsAMU, YHUBEPCAIbHBIMU Pe2YIAMUSHBIMU OeUCEUIMU.

1)  Vhuusepcanvnvie  nosmasamenvHvle  Oelicméus,  0Oecneyusarom
Gopmuposanue 0A308bIX KOSHUMUBHBIX NPOYECCO8 0byuaruuxcs (oceoenue
Memo0o8  NO3HAHUA — OKpYJcarouje2o  Mupa,  NpuMeHeHue  J102UYEeCKUXx,
uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuetr).

ba3oBble lornueckne NeNCTBUS:

e BBISIBJISITh M XapaKTepHU30BaTh CYIIECTBEHHBIE MPU3HAKM MATEMaTUUYECKUX
O0BEKTOB, TOHSATUH, OTHOIICHUH MEXAY TMOHATUAMH, (OPMYIHPOBATH
OmnpeNesiecHUs]  MOHSTHI;  yCTaHABIMBATH  CYLIECTBEHHBIM  MpPU3HAK
KJ1IaccuuKauu, OCHOBaHUA JJIsi OOOOIIEHUS W CPaBHEHUS, KPUTEPHUU
MIPOBOJIMMOTO aHAJIN3a;



¢ BOCIIpUHUMATh,  (OPMYyIUpPOBaTbH M  NpPeoOpa3oBBIBATH  CYKICHUS:
YTBEpAUTEIbHBIE M OTPHUIATENbHbIC, C€IWHUYHBIC, YacTHbIE U O0OIIue;
YCIIOBHBIE;

eBBISBISITH ~ MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTuBopeuns B (akTaxX, MAaHHBIX, HAOMIOJCHUSIX € YTBEPKICHUSX;
npeiaraTh ~ KPUTEpPUH ISl BBIABICHUS ~ 3aKOHOMEpPHOCTEH U
IIPOTUBOPEUHNIL;

e ICNIaTh BBIBOABI C HCIIOJIB30BAaHWEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U
MHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3AKIIOUCHHH 110 aHAJIOTHH;

¢ IPOBO/INTH CaMOCTOSITEIILHO JI0Ka3aTeNbCTBA MaTeMaTUYECKUX
yTBEPXACHUN (IIPSIMBIE U OT MPOTHBHOTO), BEICTpAaBaTh apryMEHTAIHIO,
NPUBOANTh TPHUMEPHl M KOHTPIPUMEPHI; OOOCHOBBHIBATH COOCTBEHHBIS
CYXJICHUS U BBIBOJIBL;

e BBIOUPATh CMOCOO pelieHus: y4eOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BBIOUpATh HaWOOJIee TOAXOAAIUNA ¢ Y4ETOM
CaMOCTOSITEITFHO BBIJICTICHHBIX KPUTEPHUEB).

ba3oBble nccnenoBaTenbCKUe NeHCTBUSA:

¢ ICTIOJIb30BaTh BOIPOCHI KaK HMCCIIEJOBATEILCKUN WHCTPYMEHT TO3HAHMUS;
dbopMynHpoBaTh BOMPOCHL, (PUKCUPYIOUIUE MPOTUBOpPEUHE, MTPoOIeMy,
yCTaHABIMBaTh WCKOMOE UM  JaHHOe, (opMuUpOBaTH  THUIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

¢ IPOBOJIUTH CAMOCTOSITENIPHO CIJITAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEIOBaHHE
[0 YCTaHOBJICHHIO OCOOEHHOCTEM MaTeMaTH4eCKOro OOBEKTa, SIBJICHUA,
Ipolecca, BBISBICHUIO 3aBUCUMOCTEM MEXIy OOBEKTaMH, SIBICHUSMU,
IPOIIECCAMU;

e CAMOCTOATENIBHO (OPMYJIHUPOBATH OOOOIICHUS M BBIBOIBI IO Pe3ysbTaTaM
POBEIEHHOTO HAOMIOACHUS, WCCIEAOBAHMS, OLIEHUBATHh JOCTOBEPHOCTH
MIOJTYYE€HHBIX PE3YIbTATOB, BBIBOJOB U 000OIIECHU;

* [POTHO3UPOBATh BO3MOKHOE pa3BUTHE IMIPOLIECCa, a TaKXKe BbBLABUTaTh
HPEIIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

PaGota ¢ undopmanueii:

e BBIIBJIATH epUINUTH MHPOPMAINK, JTaHHBIX, HEOOXOAUMBIX JIJIsl OTBETA Ha
BOIIPOC U JJIsl PEILICHUs 3a]]auH;

e BEIOMpATh MHPOPMAINIO U3 UCTOUHUKOB Pa3IMYHBIX TUIIOB, AaHAJTN3UPOBATH,
CHUCTEMAaTU3UPOBaTh W HWHTEPIPETHPOBATH HHPOPMAILUIO Pa3TMYHBIX
BUJIOB U ()OPM IIPE/ICTABICHNUS;

 CTPYKTYpUpPOBaTh HH(POPMAIINIO, MPEICTABIATh €€ B pazIUuHBIX (opMax,
WJLTIOCTPUPOBATH TPaPUUECKH;



* OIICHUBATH HaJEKHOCTD uHpOopMaIuu o CaMOCTOSITENIEHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

2)  VHusepcanrbnvle  KOMMYHUKamueHwvle  Oelicmeus,  00ecnedusarom

chopMUPOBAHHOCIb COYUATLHBIX HABLIKOE 00YUAIOUJUXCHL.

Ob61enue:

¢ BOCIIPUHUMATh U (DOPMYIUPOBATh CYKICHUS B COOTBETCTBUU C YCIOBUSIMH
U TEISIMH  OOIIEHUS; SCHO, TOYHO, T'PAMOTHO BBIpaXKaTh CBOIO TOUKY
3peHUs B YCTHBIX W NMHUCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS IO XOIYy
peIIeHMS 3a]a4k, KOMMEHTHPOBATh MOJIYYCHHBIA PE3YIIbTaT;

eB X0/ic 00CYXJICHHUS 3aJ]aBaTh BOIIPOCHI IO CYIIECTBY OOCYKJIaeMOH TEMBI,
pOOJIEMBI, peIIacMOM 3aJa4M, BICKA3bIBATh HJICH, HAIICJICHHBIC Ha TTOMCK
pEIICHMS; COIMOCTAaBIATh CBOM CYXKICHUS C CYXKICHUSAMH JIPYTHX
YYAaCTHUKOB JIHAJIOTa, OOHAPY)KMBATh Pa3jU4Me M CXOACTBO IO3WIIHI; B
KOppeKTHOU (hopme hOpMyITUPOBATh PA3HOTIIACHS, CBOM BO3PAKCHHUS,

o IPEACTABIISITh PE3YNIBTATHI PEIICHUS 3a7a4H, IKCIIEPUMEHTA, UCCIICI0BAHMSI,
IIPOEKTa; CaMOCTOSITCIBHO BBIOMpATh (OpMaT BBICTYIUICHHS C Y4ETOM
3a]1a4 MPE3eHTAINH U OCOOCHHOCTEH ayIUTOPHH.

CoTpynHHYECTBO:

e IOHUMATh U KCIIOJIH30BATh MPEUMYIECTBA KOMAHIHOW U MUHANBUAYaTbHON
paboThl TMpHU penieHuH Y4eOHBIX 3ajlay; MPUHUMATH II€JIb COBMECTHOM
NeSTENbHOCTH, IUIAHUPOBATh  OPraHM3alMI0  COBMECTHOW  paboThI,
pacupenensiTh BHABI paboOT, MOTOBApUBATHCSA, OOCYXIaTh MpoLEecC H
pe3ynbTaT paboThl; 000011aTh MHEHUS HECKOJIBKUX JIIOJIEH;

e y4aCTBOBATh B TPYIIOBHIX (hopMax padboThl (0OCYXIEeHHUS, OOMEH MHEHUH,
«MO3TOBbI€ IITYPMbD» W WHBIC); BBIIOJHATH CBOI YacThb pabOThl U
KOOPJIMHUPOBATH CBOM JEHCTBUSA C JPYTUMH YJI€HAMU KOMAaHJIbI;
OIICHMBATh KAuyeCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMyTHMPOBAaHHBIM YYaCTHUKAMHU B3aUMOICHCTBHS.

3) Vuusepcanvnvie  pezynamuenvle Oeticmasus, obecneuusaom

Gopmuposanue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCHIU.

Camoopranuzanus:

COCTAaBIIAThH TUIAH, AJITOPUTM PEIICHUS 3aJa4i, BEIOUPATh CIIOCO0 PEIIeHUs C
y4IE€TOM MUMEIONIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
1 KOPPEKTUPOBATh BApUAHTHI PEUICHUN C Y4ETOM HOBOM WH(MOPMAITIH.

CaMOKOHTPOJIb:

eBIIAJICTh HAaBBIKAMHU  IIO3HABATEIBHOW  PEQIIEKCUU KaK  OCO3HAHMS
COBEPINAEMbIX JEHCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BJIQJIETh CIMOCO0aMHM  CaMONPOBEPKH, CAMOKOHTPOJS TMpolecca W
pe3ynbTaTa penieHus MaTeMaTHIECKON 3a1a4H;



e IPEJIBUJIETh TPYAHOCTH, KOTOPBIE MOT'YT BOBHUKHYTh IIPH PELICHUH 3a/1a4H,
BHOCUTh KOPPEKTUBBI B J€ATEILHOCTh HA OCHOBE HOBBIX OOCTOATENBCTB,
JAHHBIX, HAMIEHHBIX OLIMOOK, BBISBICHHBIX TPYAHOCTEH;

¢ OLICHUBATh COOTBETCTBUE peE3yJibTaTa LEIM M YCIOBHUSAM, OOBACHATH
IPUYMHBl JTOCTMKEHUS WA HEIOCTHMIKEHHS PE3YJIbTATOB JESITENBHOCTH,
HaXOAUTh OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

OcBoenue yueOHOro Kypca «Anredpa U Hayajga MaTeMaTHUYECKOrO aHalM3a»
Ha ypOBHE cpefHero o6iiero oOpa3oBaHMs JOJKHO OOECredrBaTh JOCTHKEHUE
CJIEIYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

10 KVIACC

Yucia v BbIYMCICHUS

OnepupoBaTh TOHATUSIMHU: PAIMOHAIIBHOE U JCUCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAS U JIECATUYHAS TPOOb, MPOIEHTHI.

Beimonusate  apudmeTndyeckue  omepandd  C  PAlMOHAIBHBIMH U
JNEUCTBUTEIIBHBIMU YHUCIIAMMU.

BoimonHaTs npuOamKEHHBIE BBIUMCICHUS, UCTIONB3Ys MpaBuja OKPYTJICHHUS,
JeJIaTh PUKUJIKY U OLIEHKY PE3yJIbTaTa BHIUYNCICHUM.

OnepupoBaTh MOHATHUSMU: CTENEHb C ILEJIbIM MOKAa3aTelieM; CTaHAapTHas
dopMa 3amuMcu JACUCTBUTENHHOIO YHMCIA, KOPEHb HATypalbHON CTEIEHHU;
UCIIOJIb30BaTh MOAXOASAIIYI0 (OPMY 3alUCU JEHCTBUTEIBHBIX YUCEN JJIS PEIICHUS
IIPAKTUYECKUX 3a/1a4 U IPEACTABICHUS TaHHBIX.

OnepupoBaTh MOHATUSMU: CUHYC, KOCUHYC Y TAHI'€HC MPOU3BOJBHOIO YIJa;
MCIIOJIb30BaTh 3aMKUCh MPOU3BOJIBHOTO yria Yepe3 oOpaTHbIE TPUTOHOMETPUUECKHE
byHKIUH.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh NOHSATUAMH: TOXKIECTBO, ypaBHEHUE, HEPABEHCTBO; IIEJIOE,
palMOHAIBHOE, HPPALMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpaBHEHUE;

BeimonHaTh peoOpa3oBaHus TPUTOHOMETPUUYECKUX BBIPAKEHUN M PEIIaTh
TPUTOHOMETPUUECKHUE YPABHECHMUS.

BoinonHsATh mpeoOpa3oBaHUs I1ENbIX, PALUOHAIBHBIX W UPPALUOHAIBHBIX
BBID&XKCHUM WM  pemaTb OCHOBHBIE  THUIIBI  LEJBIX, pPAalMOHAIBHBIX U
MPPAlHOHAIBHBIX YPABHEHUIN U HEPABEHCTB.

[IprMeHATh ypaBHEHHS U HEPABEHCTBA ISl PELICHUS MaTEMAaTUYECKUX 3a/1a4
Y 3a/1a4 U3 Pa3IuyHbIX 00JIacTe HAYKU U PeaIbHOM KU3HH.



MopenupoBaTh peajibHble CUTyallMM Ha A3bIKE aireOpbl, COCTAaBIATH
BBIDAKEHHUSA, YpPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3a/layd, HCCIEI0BaTh
MOCTPOEHHBIE MOJIENH C UCTIOIB30BAHUEM aIllapaTa anreopsl.

DyHKUUM U TPaPUKHU

OnepupoBaTh MOHATUSAMU: (QPYHKIUSA, CIIOCOOBI 3aJaHus (PyHKUMH, 00J1acTh
ONpeJeNieHHs] U MHOXKECTBO 3HAueHUU (QyHKUMM, rpaduk (QYHKIUH, B3aUMHO
oOpaTHbI€ (PYHKITUH.

OnepupoBaTh MOHATUSAMHU: YETHOCTb M HEUYETHOCTh (DYHKIMH, HYIH
(GYHKIMHU, TPOMEXKYTKH 3HAKOTIOCTOSTHCTBA.

Wcnonb3oBaTh rpaduiku GyHKUUMA 715 pelIeHUs] ypaBHEHU.

Crtpoutb U uutaTh rpaduku JUHEHHON (DYHKIMHM, KBAAPATUYHON (DYHKIIUH,
CTeNeHHOW (PYHKIIMU C 1IeJIbIM TTOKa3aTeJIeM.

Ucnonb3oBaTh rpagukd (QYHKIUN JUIsI  UCCIIENOBaHUSA MPOLECCOB U
3aBUCUMOCTEH NpPH PEIICHUH 3aJlay U3 JPYTHX Y4eOHBIX MPEIMETOB U peajbHOM
’KU3HU; BBIpAXATh (POPMYJIaMH 3aBUCHUMOCTH MEXIY BETUUHMHAMM.

Hauyana matemaTn4yeckoro aHajausa

OnepupoBaTh MOHATHUSMHU: [OCJIENOBATEIBHOCTh, apupMeTudeckas u
reOMETpPUYECKasi MPOrPECCHH.

OnepupoBaTh NOHATUAMU: OECKOHEUHO YyOBbIBarOLlasi TreoMeTpuuecKas
nporpeccusi, cymma 0€CKOHEYHO YOBIBAOLIEH T€OMETPUIECKON ITPOrPECCU.

3aaBaTh MOCIIEI0BATEILHOCTH PA3IMUHBIMU CIIOCOOAMHU.

Hcnosp30BaTh CBOMCTBA NOCIE0BATENBHOCTEH U IIPOIPECCUM ISl PEILICHUS
peanbHbIX 3a7a4 PUKIIAJHOTO XapakTepa.

MHoxecTBa U JIOTHKA

OnepupoBaTh MOHATUAMHA: MHOXKECTBO, OII€pallMU HaJ MHOKECTBAMH.

Hcnonb30BaTh  TEOPETUKO-MHOKECTBEHHBI  ammapar i ONHCAHMS
peasibHBIX MPOLECCOB W SIBJICHUM, MPH peUIeHUM 3anad U3 JAPYrux ydeOHBIX
IIPEIMETOB.

OnepupoBaTh  MOHATUSAMH: ONpeleneHne,  Teopema,  CIEICTBHE,
J0Ka3aTeIbCTBO.

11 KIJACC

Yucja ¥ BLIYUCTIEHUS

OnepupoBaTh MOHATHSAMH: HATypaJIbHOE, I1I€JI0€ YHCJIO; HCIO0JIb30BaTh
MPU3HAKYU JEIMMOCTH LEJbIX YUCEII, PA3JIOKEHHUE YHCIIA HA MPOCTHIE MHOKHUTEIIN
JUJIS pEeIICHUS 3a/a4.

OnepupoBaTh NOHATUEM: CTENICHB C PAIMOHAIBHBIM MMOKA3aTEJIEM.

OnepupoBaTh MOHATHUAMU: JorapudM UHCIa, ASCATHYHBIE M HATypaTbHbIE
norapu@mel.



YpaBHEHUS U HEPABEHCTBA

[IpumeHsAT, CBOMCTBAa CTENEHW i1 MpeoOpa3oBaHUsl  BBIPAXKEHMIA;
ONEPUPOBATh TMOHATHUSAMH: IOKA3aTEJIbHOE YPAaBHEHUE W HEPABEHCTBO, PpELIATh
OCHOBHBIE THIIBI IOKA3AaTENbHBIX YPABHEHUN U HEPABEHCTB.

BoinonHATh  npeoOpa3oBaHUs  BBIPAXKEHUN, COAEpPXNAIIMX Jorapu@msl;
ONEepUPOBATH MOHATUSAMU: JOrapupMUUYECKOE YpaBHEHHE U HEPABEHCTBO; PEIlaTh
OCHOBHBIE TUIIBI JOTapU(PMUUYECKUX YPAaBHEHUI U HEPABEHCTB.

HaxonuTte peuienus npocTeNmx TPUroHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSAMM: CHUCTEMA JIMHEHMHBIX YpPaBHEHUW U €€ PELICHUE;
UCITIOJIB30BATh CUCTEMY JIMHENHBIX YPABHEHUM ISl PEIICHUS TPAKTUYECKUX 3a/1a4.

HaxonuTe pemieHns MpoCTEMIIMX CUCTEM U COBOKYIHOCTEN PALMOHAIBHBIX
YpaBHEHUW U HEPABEHCTB.

MopenupoBarh pealibHble CUTyallMM Ha fA3bIKE aire0pbl, COCTABISThH
BBIPDA)KCHUS, YpPAaBHEHHs, HEPABEHCTBA M CHCTEMBbI [0 YCJIOBHUIO 3aJayH,
UCCJIeI0BATh MOCTPOEHHBIE MOJIENIH C UCTIOIB30BAHUEM alllapaTa ajreopsl.

DYyHKIUHN U TPaPUKHU

OnepupoBaTh MOHATUSMHU: Tepuoanyeckas  (QYHKIHUA, NPOMEKYTKH
MOHOTOHHOCTH (DYHKIIMHM, TOYKH DOKCTpeMyMa (yHKIMHM, HauOoJbliee WU
HauMEHbIIIee 3HA4YeHHS (YHKIUU HAa TPOMEXKYTKE; MHCIOIb30BATh UX JUIs
uccienoBanus pyHKIHMH, 3aJaHHON TpauKOM.

OnepupoBaTh MOHATUSAMHU: TpadUKH MOKA3ATENBHOM, JIOrapuMHUUECKOW U
TPUTOHOMETPUYECKUX (PYHKIMI; n300pakaTh UX Ha KOOPIAUHATHOM IJIOCKOCTH U
UCIIOJIb30BaTh JJIsl PELICHNS] YPABHEHUM U HEPABEHCTB.

N3o0paxaTh Ha KOOPAMHATHOMN IJIOCKOCTH TpauKH JIMHEHHBIX ypaBHEHUU
Y HCIOJIB30BATH UX ISl PELICHUS CUCTEMBI JIMHEUHBIX YPABHEHUM.

Ucnonb3oBaTh rpadukd (QYHKIUN JUIsI  UCCIENOBAaHUS TPOLECCOB U
3aBUCUMOCTEN U3 IPYTUX yUYEOHBIX AUCIUILIHH.

Hayajia maTeMaTH4eCcKOro aHaIu3a

OnepupoBaTh MOHATUSAMH: HEMPEPbIBHAS (QYHKIWSA, TPOU3BOIHAS (YHKIINU;
MCITIOJIb30BaTh TEOMETPUIECKUN U (PUINUECKUIA CMBICT TPOU3BOTHOMN JIJISI PEIICHUS
3a/1ad.

Haxoautb npou3BoAHbIE 3JIEMEHTAPHBIX (PYHKIIUH, BBIYUCISATH IPOU3BOIHBIC
CYMMBI, IPOU3BEACHUSA, YACTHOTO (PYHKIIHUHA.

Hcnonp30BaTh TPOU3BOAHYIO 711 UCCIEOBAHUS (DYHKIIMM HA MOHOTOHHOCTh
U KCTPEMYMBI, IPUMEHSATh PE3yIbTaThl HCCIEAOBAHUS K IOCTPOCHUIO TPAPHUKOB.

Hcnonp30BaTh NPOM3BOAHYIO Ul HAXOXKACHUS HAWIIY4IIEro pEIICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUAIBHO-OKOHOMUYECKHX, 3a/1a4ax.

OnepupoBaTh MOHATHSAMH: [E€pBOOOpa3Hass W  HMHTErpajl; IMOHUMATh
r€OMETPUUECKUN U (PU3NUECKUN CMBICT UHTETpaa.



HaxomuTe mepBooOpa3Hble dJIEMEHTAPHBIX (DYHKIIHA;, BBIYUCISATH HHTETPAIT
o ¢popmyne Hororona—JleliOuuia.

Pemate mpuknagHbie 3aaud, B TOM YHCJIE COIMATHLHO-DPKOHOMHYECKOTO U
¢u3nyeckoro xapakrepa, CpeICTBaMU MaTEMaTHUECKOTO aHAIN3a.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Konrpoabubie | IIpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
MHoecTBa paruoHal
1 GII:/'IIC”)FI;I/I::JILIE-IBIII)I(/I qzceJI;Hfl;I: I;/IIOHaJ'II)HI)IG 14 1 bubmmorera [JOK
A - ral https://m.edsoo.ru/1568aba3
yYpaBHEHUS U HEPABEHCTBA
9 Oynkuuu u rpadpuku. CTeneHs ¢ LeabiM 6 bubnuoreka [IOK
mokaszarejieM https://m.edsoo.ru/1568aba3
3 Apudmernueckuil KOpeHb N—OW CTETEHH. 18 1 bubnnorexa [JOK
HppannonanbHble ypaBHEHUS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
DopMmyJIbl
4 TPUTOHOMETPHUU. T pUTOHOMETPUICCKHE 22 1 bubmorera [IOK
P puH-2p P https://m.edsoo.ru/1568aba3
ypaBHEHUS
5 [TocnenoBaTeNbHOCTH U IMIPOTPECCUU 5 bubmorera [JOK
s POTP https://m.edsoo.ru/1568aba3
5 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS 3 1 bu6mmoreka [JOK
3HAHUM https://m.edsoo.ru/1568aba3
OBILIEE KOJIMYECTBO YACOB I10 ITPOPAMME 68 4 0



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

11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
CreneHs ¢ pallMOHAIBHBIM [T0KA3aTEJIEM.
1 [lokazarenpHas ¢pynkuus. [lokazarenpHbie 12 1 bubnuorexa LIOK
YHIIHA. https://m.edsoo.ru/f11c4afd
ypaBHEHUS U HEPABEHCTBA
Jlorapudmuyeckas KITHSL.
2 HorapniMquCKHe (by:BI—IIIeHI/IH " 12 bubmmorexa [IOK
p M https://m.edsoo.ru/f11c4afd
HEpPaBEHCTBA
Tpuronomerpudeckne KIIMH U MX
3 r pa(bmm T lI:/)IFOHOMeT qzileclllme 9 1 bubmorexa OK
P P P https://m.edsoo.ru/f11c4afd
HEpPaBEHCTBA
. bu6mmoreka [IOK
4 IT T 24 1
POHSBOZHAA. LIPHMEHCHHIE HPOHIBOAHOH https://m.edsoo.ru/f11c4afd
bu6mmoreka [JOK
5 14 9
HICTPall 1 eI0 NpHMEHEHHA https://m.edsoo.ru/f11c4afd
. bu6mmoreka [JOK
0 CHCTeMEL ypaBHCHHH 12 1 https://m.edsoo.ru/f11c4afd
7 HarypanbsHble u 11e1b1e yncia 6 bubmmorexa [IOK
P t https://m.edsoo.ru/f11c4afd
8 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AITUS 18 5 bubmuoreka [JOK
3HAaHUU https://m.edsoo.ru/f11c4afd
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 102 6 0



https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
[
‘:;H Tema ypoka Beero Konrpoabubie | IlpakTuueckue i[:;‘?e}[l/lﬂ §g§a22§:Tenbﬂble
padoTsI padoThbI pecypesI

MHOKeCTBO, ONepary Ha,

1 MHOECTBAMH. I[EIaIlfpaMMIJ)II 1 Bubmuorexa LIOK

. https://m.edsoo.ru/746d5dce

Ditnepa—Benna
PammmonansHEIE YMCHa.

9 OOBIKHOBEHHBIE U JECITUYHEIE 1 bu6moreka [IOK
JpoOH, IPOIIEHTHI, 0ECKOHEUHBIE https://m.edso0.ru/be888093
MEepPUOIUIYECKHE TPOOH
ApubdmMeTnueckue orneparuu ¢

3 palMOHANIBHBIMU YUCIIAMU, 1 bu6mmoreka [IOK
npeoOpa3oBaHMs YHCIOBBIX https://m.edsoo.ru/4d7f95fe
BBIPAKCHUH
[Ipumenenue npoOeii U MPOLIEHTOB

4 JUISL peIIeHUs] MPUKIIAHBIX 3a7a4 U3 1 bubnuoreka [JOK
Pa3IMYHBIX OTpacieil 3HaHUHU 1 https://m.edsoo0.ru/44dd1046
peanbHOM KU3HU
[Ipumenenue npobeii ¥ MPOIEHTOB

5 JUIS pEIleHUs TPUKIATHBIX 33734 U3 1 bubnunoreka [JOK
Pa3JIMYHBIX OTpACied 3HAHUM U https://m.edso0.ru/d99d8c74
peanbHOM KU3HU

5 JlelicTBUTENIbHBIC YHCTIA. 1 bubmuoreka [JOK
PanmonaneHble 1 HppallMOHAIIBHBIE https://m.edsoo.ru/2f36a36f



https://m.edsoo.ru/746d5dce
https://m.edsoo.ru/be888093
https://m.edsoo.ru/4d7f95fe
https://m.edsoo.ru/44dd1046
https://m.edsoo.ru/d99d8c74
https://m.edsoo.ru/2f36a36f

qucia

ApupmeTrueckue oneparum ¢

bubmuoreka [JOK

;
JNEUCTBUTEILHBIMHU YU CIIAMU https://m.edsoo.ru/a97a12d9
[TpubnmkEHHBIC BRIYUCIICHUS,

8 IpaBUiIa OKPYIVICHUS, IIPUKUIKA U bubnmorexa LOK

p pyT - 1P . https://m.edsoo.ru/cb723fbd
OIICHKA Pe3yJIbTaTa BHIYUCICHHMA

9 TokiecTBa U TOXKISCTBCHHBIC bubmmoreka [{OK
npeoOpa3oBaHUs https://m.edsoo.ru/3a23acl5

10 YpaBHEHME, KODEHDb YPAaBHEHUS bubnmorexa LOK

p » KOP M3 https://m.edsoo.ru/11ac68be

11 HepaseHcTBO, pelieHre HepaBeHCTBA bubmorexa LOK

P > P p https://m.edsoo.ru/50bdf26d
bu6moreka [IOK

12 M

CTOM HHTEpBAIIOn https://m.edsoo.ru/775f5d99
Pemenue nensix u apoOHO-

13 alMOHAIbHBIX YPAaBHEHUN U bubmmorexa [TOK
pall M https://m.edsoo.ru/6ec7al07
HEPaBEHCTB
KonTtponpHas padoTa o treme
"MHOeCTBa pallMOHAIBHBIX U

14 €CTBUTEIBHBIX YUCE Eubmrorexa OK
A ’ https://m.edso0.ru/1914a389
PannonanbHble ypaBHEHUS U
HEepaBeHCTB"

DyHKIHA, CIOCOOBI 3aJaHUs
15 W) YHK HI/II/I B3anmuo 06H aTHBIC bubmorexa HOK
YHKHHH. p https://m.edsoo.ru/226eeabf
GbyHKITII
I'padux k. O0IacThb
padHK dymku . bubmuoreka [JOK
16 OTIpeJieNIeHUs] 1 MHOKECTBO 3HAYCHUI

¢bynkuuu. Hynu ¢pyskium.

https://m.edsoo.ru/763e75ee



https://m.edsoo.ru/a97a12d9
https://m.edsoo.ru/cb723fbd
https://m.edsoo.ru/3a23ac15
https://m.edsoo.ru/11ac68be
https://m.edsoo.ru/50bdf26d
https://m.edsoo.ru/775f5d99
https://m.edsoo.ru/6ec7a107
https://m.edsoo.ru/1914a389
https://m.edsoo.ru/226eeabf
https://m.edsoo.ru/763e75ee

[IpomexyTKH 3HaKOTIOCTOSIHCTBA

17 Yérupie 1 HeUETHBIC (DYHKIUU bubmmorera LIOK
https://m.edsoo.ru/ff4564ad
CreneHs C 1eJIbIM [T0KA3aTEIEM.
18 CrangaptHas ¢popMa 3armucu bubnuotexa LIOK
. https://m.edsoo.ru/66446d3e
JEMCTBUTENBHOTO YnCIa
Wcnonp3oBanue noaxossmen Gopmbl
19 3aIMCH IEVCTBUTEIBHBIX YUCET JUIS bubnuorexa [JOK
pELIeHHS TPAKTUYECKHUX 3a7a4 U https://m.edsoo.ru/6eadc6f1
MIpeICTaBICHUS] TaHHBIX
Crenennas GyHKIUS C Ha‘”.[ypaJ:I’I)HI)IM BuGmrorexa LOK
20 M LIEJIBIM IOoKa3areiieM. E€ cBolicTBa U
https://m.edsoo.ru/3f25a047
rpaduk
21 ApudmMeTnuecknii KOpeHb bubnuoreka [IOK
HaTypaJbHOW CTENIEHU https://m.edsoo.ru/d82c36d4
99 ApudmMeTnuecknii KOpeHb bubnuoreka [IOK
HaTypaJbHOU CTENIEHU https://m.edsoo.ru/fe7fc4db
23 CBoiicTBa apr(pMETHIECKOTO KOPHS bubnuoreka [JOK
HaTypaJbHOW CTENIEHU https://m.edso0.ru/d0f0b260
24 CBoiicTBa apr(pMETHIECKOTO KOPHS bubnuoreka [JOK
HaTypaJbHOW CTENEHU https://m.edso0.ru/c3389865
o5 CpoiicTBa apuPpMETUYECKOTO KOPHS bubnunoreka [JOK
HaTypaJbHOW CTENEHU https://m.edsoo.ru/444c4b9c
26 JeiicTBus ¢ apudMeTHUECKUMU bubnnoreka [JOK
KOpPHSIMH N—OW CTENEHU https://m.edso0.ru/54b815c5
97 JlelicTBus ¢ apupMETHIECKUMU bubnuoreka [IOK
KOpPHSIMH N—OW CTEIEHU https://m.edso0.ru/83105a0e
28 JleicTBus ¢ apupMETHIECKUMU bubnuorexa [IOK



https://m.edsoo.ru/ff4564ad
https://m.edsoo.ru/66446d3e
https://m.edsoo.ru/6eadc6f1
https://m.edsoo.ru/3f25a047
https://m.edsoo.ru/d82c36d4
https://m.edsoo.ru/fe7fc4db
https://m.edsoo.ru/d0f0b260
https://m.edsoo.ru/c3389865
https://m.edsoo.ru/444c4b9c
https://m.edsoo.ru/54b815c5
https://m.edsoo.ru/83105a0e

KOPHSIMU N—O# CTENEHU

https://m.edsoo.ru/2ablc7bc

29 JleiicTBus ¢ apuPpMETHIECKUMU bubmuorexa [IOK
KOpPHSIMH N—OW CTEIIEHU https://m.edsoo.ru/eacb053c
JleiicTBus ¢ apudMETHISCKUMU bubnuorexa [JOK

30 .

KOpPHSIMH N—OW CTEIIEHU https://m.edsoo.ru/8a5ada51

31 Pemrenne nppanmoHaiIbHBIX bubnuorexa [JOK
YPAaBHEHUN U HEPABEHCTB https://m.edso0.ru/69106ae7

32 Pemrenne nppanmoHaiIbHBIX bubnuorexa [JOK
YPAaBHEHUN U HEPABEHCTB https://m.edsoo.ru/9362fead

33 Pemrenne nppanmoHaIbHbIX bubnuoreka [IOK
YPAaBHEHUI U HEPaBEHCTB https://m.edsoo.ru/78d9b391

34 Pemrenne nppanmoHaIbHBIX bubnuoreka [IOK
YPAaBHEHUI U HEPaBEHCTB https://m.edsoo.ru/de7ca33e
Pemenue nppannoHanbHbIX bubnuoreka [IOK

35 .

YPaBHEHU!N U HEPABEHCTB https://m.edsoo.ru/87e5e52d

36 CaoiicTBa u rpaduk KOpHS n-0i bubnnorexa [JOK
CTCIICHH https://m.edsoo.ru/eb0cc5e3

37 CaoiicTBa u rpaduK KOpHS n-0i bubnuoreka [JOK
CTCIICHH https://m.edso0.ru/5f29b9b5
KounTponbnas pabora no teme

38 "ApudmeTrueckuil KOpeHb N—oin bubnnoreka [JOK
crenenu. MppanuoHaibHbie https://m.edsoo.ru/f13af630
yYpaBHEHUS U HEpaBEHCTBA"

CuHyc, KOCHHYC U TaHT€HC YHCIIOBOTO bubnnoreka [JOK

39
aprymeHra https://m.edsoo.ru/5f605ed0

40 CuHyC, KOCHUHYC M TAHT€HC YUCIIOBOTO bubnunoreka [JOK

aprymMeHTa

https://m.edsoo.ru/ec9f4d78



https://m.edsoo.ru/2ab1c7bc
https://m.edsoo.ru/eacb053c
https://m.edsoo.ru/8a5ada51
https://m.edsoo.ru/69106ae7
https://m.edsoo.ru/9362fea9
https://m.edsoo.ru/78d9b391
https://m.edsoo.ru/de7ca33e
https://m.edsoo.ru/87e5e52d
https://m.edsoo.ru/eb0cc5e3
https://m.edsoo.ru/5f29b9b5
https://m.edsoo.ru/f13af630
https://m.edsoo.ru/5f605ed0
https://m.edsoo.ru/ec9f4d78

41 ApKCUHYC, apDKKOCUHYC U apKTaHI'€HC bubmuorexa [IOK
YHUCJIOBOI'O apryMEHTa https://m.edsoo.ru/b8f5d49a
42 ApKCUHYC, apDKKOCUHYC U apKTaHI'€HC bubnuorexa [JOK
YUCIIOBOI'O apryMeHTa https://m.edsoo.ru/f1ff9220
Tpuronomerpuueckas OKpyKHOCTb,
43 0111) e CJ'IGHI/IGI: T I/IFOHOMCEYI)/IK‘ICCKI/IX brbmmorexa [OK
PeA . P P https://m.edso0.ru/6df195a0
(yHKIMI 4HUCIOBOrO apryMeHTa
Tpuronomerpuueckas OKpy>KHOCTb,
44 05 € CJ'ICHI/I: T I/IFOHOMCE yI)/IK‘IeCKI/IX brbmmorexa [OK
per . P P https://m.edso0.ru/6b61c578
(YHKIIHMI YHUCIOBOTrO apryMeHTa
45 OCHOBHBIE TPUTOHOMETPUUYECKUE bubmuorexa [JOK
(hopmyIibt https://m.edsoo.ru/6ed2b3ba
OCHOBHBIE TPUTOHOMETPUYECKUE bubnuoreka [IOK
46
hopmyIbl https://m.edsoo.ru/fcdd2a2e
47 OCHOBHBIE TPUTOHOMETPUYECKHE bubnuoreka [IOK
hopmyIbl https://m.edsoo.ru/b8a0ff2f
48 OCHOBHBIE TPUTOHOMETPUYECKHE bubnuoreka [JOK
hopmyIsl https://m.edsoo.ru/12d1413c
49 [IpeobpazoBanue bubnuoreka [JOK
TPUTOHOMETPUUYECKUX BBIPAKCHU N https://m.edsoo.ru/e248c5fc
50 [IpeobpazoBanue bubnnoreka [JOK
TPUTOHOMETPUUYECKUX BBIPAKCHUN https://m.edso0.ru/09ba5b3d
51 [IpeobpazoBanue bubnunoreka [JOK
TPUTOHOMETPUUYECKUX BBIPAKCHUN https://m.edso0.ru/1f4655da
IIpeobpazoBanue bubnuoreka [IOK
52 .
TPUTOHOMETPUYECKUX BBIPAKEHUN https://m.edso0.ru/76ce9958
53 IIpeobpazoBanue bubnuoreka [IOK

TPUTOHOMCTPUYCCKUX BLIpa)KCHI/II\/'I

https://m.edsoo.ru/8fa598b5



https://m.edsoo.ru/b8f5d49a
https://m.edsoo.ru/f1ff9220
https://m.edsoo.ru/6df195a0
https://m.edsoo.ru/6b61c578
https://m.edsoo.ru/6ed2b3ba
https://m.edsoo.ru/fcdd2a2e
https://m.edsoo.ru/b8a0ff2f
https://m.edsoo.ru/12d1413c
https://m.edsoo.ru/e248c5fc
https://m.edsoo.ru/09ba5b3d
https://m.edsoo.ru/1f4655da
https://m.edsoo.ru/76ce9958
https://m.edsoo.ru/8fa598b5

54 Pemenune TpuroHoMeTpuuecKux bubmuorexa [IOK
yYpaBHEHUHI https://m.edsoo.ru/6baefel9
55 Pemrenne TpuroHoMeTpu4ECKUX bubnuorexa [JOK
YpaBHEHUU https://m.edsoo.ru/alf8d141
56 Pemrenne TpuroHoMeTpu4ECKuX bubnuorexa [JOK
YpaBHEHUU https://m.edsoo.ru/65a0f2d0
57 Pemrenne TpuroHoMeTpu4ECKUX bubnnoreka [JOK
YpaBHEHUU https://m.edsoo.ru/0d8a770d
58 Pemrenne TpuroHoMeTpu4eCKuX bubnnorexa [JOK
YpaBHEHUU https://m.edsoo.ru/cec28774
59 Pemrenne TpuroHoMeTpru4ECKUX bubnuoreka [IOK
YpaBHEHUU https://m.edsoo.ru/e6eec650
O6061mmenue o reMaM "OCHOBHBIE
60 TPUTOHOMETPUIECKUE (DOPMYJIBI bubmorexa OK
P P PMYIIBL " https://m.edsoo.ru/ae44ac4c
Tpuronomerpuyeckue ypaBHEHHs
KonTtponsHas paboTa o reme
"®opMysbl TPUTOHOMETPUH.
61 T I/nI")OH}:)MeTqueCKHe ' bubmmorexa [IOK
P " P . https://m.edsoo.ru/h46a8228
ypaBHeHus'"/Bcepoccuiickas
poBepouHasi paboTa
62 Hroropas koHTpoJbHAs padoTa / bubnnoreka [JOK
Bcepoccuiickas nmpoBepodHas padoTa https://m.edso0.ru/188bbf6c
O0o001Ienne, cucTeMaTH3ausa 3SHaHUH
63 3a Kypc anreOpbl U Haual Bubmmorexa LIOK
P b https://m.edso0.ru/33e6629e
MaTemaTHdeckoro aHanmza 10 kiacca
Apudmernueckas U reoMeTpruecKas
bu6mmoreka [JOK
64 nporpeccuu. Mcnons3zoBanue

MIporpeCcCruu i peIICHUA PCAJIbHBIX

https://m.edso0.ru/d36669f8



https://m.edsoo.ru/6baefe19
https://m.edsoo.ru/a1f8d141
https://m.edsoo.ru/65a0f2d0
https://m.edsoo.ru/0d8a770d
https://m.edsoo.ru/cec28774
https://m.edsoo.ru/e6eec650
https://m.edsoo.ru/ae44ac4c
https://m.edsoo.ru/b46a8228
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3aj1a4 MPUKJIATHOTO XapaKTepa

BeckoneuHo yObIBaromias

65 reomeTpuueckas nporpeccus. Cymma 1 bubnuorexa [JOK
OECKOHEYHO yOBIBAIOIICH https://m.edsoo.ru/1cbf72bl
TreOMETPUYECKON IPOTPECCHH

bubmmoreka [{OK

66 PopwmyIia CIOKHEIX MPOLICHTOB 1 https://m.edsoo.ru/538fc437

bu6mmoreka [IOK

67 PopMmy1a CAOKHEIX NPOLCHTOR . https://m.edsoo.ru/c2627eca
O0o001enue, cucTeMaTH3aus 3HaHUH

68 3a Kypc anreOphl ¥ Hadal 1 Bubnuorexa LTOK

https://m.edso0.ru/49f1b827
MaTeMmaThdeckoro ananusa 10 kmacca
OBHIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/1cbf72b1
https://m.edsoo.ru/538fc437
https://m.edsoo.ru/c2627eca
https://m.edsoo.ru/49f1b827

11 KVIACC

KosnuuyectBo yacos DJIEeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpoaprre | Hpaxtirieckite H3y4eHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI
pecypcsl
1 Crenens ¢ palluOHATILHBIM 1 bubnnorexa [JOK
IIOKa3aTeIeM https://m.edso0.ru/a52939b3
. bubnuoreka [JOK
2 Coficta creneii 1 https://m.edsoo.ru/ff601408
3 [IpeoOpa3oBanue BbIpaskeHUH, 1 bubnuoreka [IOK
COJZEpKAIIUX PAIMOHAIBHBIE CTEIIEHU https://m.edsoo.ru/3d87e248
4 [IpeoOpa3oBanue BbIpaskeHUH, 1 bubnuoreka [IOK
COZEpKaIIUX pallMOHAIBHBIE CTEIICHU https://m.edsoo.ru/343c6b64
5 [IpeobpazoBaHue BBIpAKEHUH, 1 bubnuoreka [IOK
COoZEpKalIUX pallMOHATBHBIE CTEIICHU https://m.edsoo.ru/4064d354
6 [TokazaTenbHbIE ypaBHEHUS U 1 bubnuoreka [IOK
HEpaBEHCTBA https://m.edsoo.ru/be76320c
7 [TokazaTenbHble ypaBHEHUS U 1 bubnuoreka [JOK
HEpaBEHCTBA https://m.edso0.ru/3d408009
[Toka3arenbHble ypaBHEHUS U bubnuoreka [IOK
8 1
HEpaBEHCTBA https://m.edsoo.ru/bd5ffOec
9 [Toka3arenbHble ypaBHEHUS U 1 bubnuoreka [IOK
HEpaBEHCTBA https://m.edsoo.ru/cebf10c6
10 Iloka3zarenbHble ypaBHEHUS U 1 bubnuoreka [IOK
HEpPaBEHCTBA https://m.edsoo.ru/536de727
1 [TokazarenpHas GpyHKIHUSA, €€ CBOMCTBA 1 bubnunoreka [JOK

U rpaduk

https://m.edsoo.ru/85bc8132



https://m.edsoo.ru/a52939b3
https://m.edsoo.ru/ff601408
https://m.edsoo.ru/3d87e248
https://m.edsoo.ru/343c6b64
https://m.edsoo.ru/4064d354
https://m.edsoo.ru/be76320c
https://m.edsoo.ru/3d408009
https://m.edsoo.ru/bd5ff0ec
https://m.edsoo.ru/cebf10c6
https://m.edsoo.ru/536de727
https://m.edsoo.ru/85bc8132

KonTtposnsHas paboTa o teme
"CteneHs ¢ palMOHAIbHBIM

12 nokazareneMm. IlokasarenbHas ]stl;lrij?;lg:;;?g}; 868622
¢ynkiwms. [TokasaresabHble YpaBHEHUs U T '
HepaBeHCTBA"

bubmmoreka [{OK
13 JI
OrapHM HHea https://m.edsoo.ru/3e3230d4

14 JlecaTu4HbIE U HaTypaIbHbIE bubnuorexa [JOK
sorapudmsl https://m.edsoo.ru/lea72162

15 [IpeoOpa3oBanue BbIpaskeHUH, bubnuoreka [IOK
coJieprKalux Jorapu@mol https://m.edsoo.ru/da48154c

16 [IpeoOpa3oBaHue BbIpakeHUH, bubnuoreka [IOK
coJieprKaluXx Jorapu@mol https://m.edsoo.ru/4beff03b

17 [IpeoOpazoBaHue BBIpAKEHUH, bubnuoreka [IOK
CoJIepXKaIiux Jorapudmbl https://m.edsoo.ru/fe189f2d

18 [IpeobpazoBaHue BhIpAKEHUH, bubnuoreka [IOK
coJIepXKaIiux Jorapudmol https://m.edsoo.ru/fadb8aab

19 JlorapudmMuueckre ypaBHEHUS U bubnuoreka [JOK
HEpaBEHCTBA https://m.edsoo.ru/3034724¢

20 JlorapudmMuueckre ypaBHEHUS U bubnuoreka [JOK
HEpaBEHCTBA https://m.edsoo.ru/712ac2d9

21 Jlorapudmuueckue ypaBHEHUS U bubnunoreka [JOK
HEpaBEHCTBA https://m.edsoo.ru/9e3f4bc9

29 Jlorapudmuueckue ypaBHEHUS U bubnnoreka [JOK
HEpPaBEHCTBA https://m.edsoo.ru/15bclcfb

23 Jlorapudmuueckas QyHKIM, €€ bubnuoreka [IOK
CBOIicTBa U rpaduk https://m.edsoo.ru/d68bbe9d

24 Jlorapudmuueckast QyHKIM, €€ bubnuorexa [IOK



https://m.edsoo.ru/58e8e2f2
https://m.edsoo.ru/3e3230d4
https://m.edsoo.ru/1ea72162
https://m.edsoo.ru/da48154c
https://m.edsoo.ru/4beff03b
https://m.edsoo.ru/fe189f2d
https://m.edsoo.ru/fadb8aa5
https://m.edsoo.ru/3034724e
https://m.edsoo.ru/712ac2d9
https://m.edsoo.ru/9e3f4bc9
https://m.edsoo.ru/15bc1cfb
https://m.edsoo.ru/d68bbe9d

CBO#icTBA U rpaduk

https://m.edso0.ru/9d102051

Tpuronomerpuieckue GyHKIUH, UX bubmmoreka [IOK
25 .
CBOMCTBA ¥ TpaduKu https://m.edsoo.ru/beeff646
26 Tpuronomerpuieckue GyHKIUH, UX bubnuorexa [JOK
CBOMCTBA ¥ TpaduKu https://m.edsoo.ru/d2e4601b
97 Tpuronomerpruyeckue GyHKINH, UX bubnuorexa [JOK
CBOMCTBa U rpaduku https://m.edsoo.ru/ba9da96d
28 Tpuronomerpruyeckue GyHKINU, UX bubnuorexa [JOK
CBOMCTBa U rpaduku https://m.edsoo.ru/24ab3c53
29 [IpuMeprl TPUTOHOMETPUYECKUX bubnuoreka [IOK
HEPABEHCTB https://m.edsoo.ru/5272b9al
30 [IpuMeprl TPUTOHOMETPUYECKUX bubnuoreka [IOK
HEPABEHCTB https://m.edso0.ru/0c837397
[Ipumepsl TPUTOHOMETPUUYECKUX bubnuoreka [IOK
31
HEpPABEHCTB https://m.edsoo.ru/e6e1901f
32 [Ipumepsl TPUTOHOMETPUUECKUX bubnuoreka [IOK
HEpPABEHCTB https://m.edso0.ru/0f903c75
KonTposnpHas paboTa o teme
"Jlorapudmudeckas QyHKITHS.
Jlorapugmuueckue ypaBHEHHs U
33 HE a]fel-(ll():TBa T I/IFOI}-,II())MGT UYECKHe Bubmmorexa LIOK
P P P https://m.eds00.ru/10130727
(GYHKIMH B UX
rpaduku. Tpuronomerprueckue
HepaBeHcTBA"
bu6mmoreka [JOK
34 H
CTIPCPLIBHBIC PyHKLLIH https://m.edsoo.ru/403bfb0d
35 MeTo1 MHTEPBAJIOB [ PELICHMUS bubnuoreka [IOK

HCPAaBCHCTB

https://m.edsoo.ru/6db0b423



https://m.edsoo.ru/9d102051
https://m.edsoo.ru/beeff646
https://m.edsoo.ru/d2e4601b
https://m.edsoo.ru/ba9da96d
https://m.edsoo.ru/24ab3c53
https://m.edsoo.ru/5272b9a1
https://m.edsoo.ru/0c837397
https://m.edsoo.ru/e6e1901f
https://m.edsoo.ru/0f903c75
https://m.edsoo.ru/10130727
https://m.edsoo.ru/403bfb0d
https://m.edsoo.ru/6db0b423

36 MeTto1 MHTEPBAJIOB JUIsl pELIEHUS bubmuorexa [IOK
HEPaBEHCTB https://m.edsoo.ru/0Oadbcelb
bubnuorexa [JOK
37 Hpomssoauaz ymiuitn https://m.edsoc])_.[ ru/0731ad3d
bubnuorexa [JOK
38 Hpomssoauaz ymiuitn https://m.edsoc])_.[ ru/723dd608
39 I'eomerpuueckuii u GU3NYECKUIN CMBICT bubnuorexa [JOK
MIPOU3BOTHOM https://m.edsoo.ru/6c8d36ff
40 I'eomerpuueckuii u GU3NYECKUIN CMBICT bubnnorexa [JOK
MPOU3BOTHOMN https://m.edsoo.ru/a413eca9
. bubmuorexa [JOK
41 [IpousBoiHbIE 371€eMEHTAPHBIX PYHKLINN httos://m.e dSO(E.Iru 16755065
. bubnuotexa [JOK
42 [Tpou3BoIHEIE 2JTEMEHTAPHBIX (DYHKIIHMA httos://m.e dso;Iru /14ab3cdb
43 [IpousBoHAs CYyMMBI, MPOU3BEICHHUS, bubnuoreka [IOK
4acTHOTO (YHKITUN https://m.edso0.ru/c12a0552
44 [IpousBoHAs CyMMBI, MPOU3BEICHHUS, bubnuoreka [IOK
4aCTHOTO (YHKITUH https://m.edsoo.ru/d598f201
45 [IpousBoHAs CyMMBI, MPOU3BEACHUS, bubnuoreka [JOK
4aCTHOTO (YHKITUN https://m.edsoo.ru/1de34d4d
[IpumeHeHne Mpou3BOIHOM K
46 I/I(iJ'ICILOBaHI/IIOp(byHKI_III/[Iﬁ Ha bubmorexa LIOK
https://m.edsoo.ru/17af2df9
MOHOTOHHOCTB U 3KCTPEMYMBbI
[IpumeHeHne Mpou3BOIHOM K
47 HCCIIeIOBaHUIO PYHKIIMNA Ha bubmiorexa LIOK
https://m.edsoo.ru/a8ca5ad4
MOHOTOHHOCTB ¥ 3KCTPEMYMBI
48 [IpumeHeHne Mponu3BOIHOM K bubnuoreka [IOK

HCCIIeIOBaHUIO PYHKIMH Ha

https://m.edsoo.ru/0b411edd



https://m.edsoo.ru/0adbce1b
https://m.edsoo.ru/0731ad3d
https://m.edsoo.ru/723dd608
https://m.edsoo.ru/6c8d36ff
https://m.edsoo.ru/a413eca9
https://m.edsoo.ru/c7550e5f
https://m.edsoo.ru/14ab3cdb
https://m.edsoo.ru/c12a0552
https://m.edsoo.ru/d598f201
https://m.edsoo.ru/1de34d4d
https://m.edsoo.ru/17af2df9
https://m.edsoo.ru/a8ca5ad4
https://m.edsoo.ru/0b411edd

MOHOTOHHOCTB U 3KCTPEM YMBbI

IIpuMeHeHnne npou3BOIHON K

49 WCCIIeIOBAHUIO (DYHKIIMIA Ha bubmorexa HOK
- https://m.edsoo.ru/caf9bd2f
MOHOTOHHOCTB Y 3KCTPEMYMBI
Haxoxnenne HauOOJIBIIIETO U
50 HaWMEHBIIIETO 3HAUYCHUS (DYHKIIMH Ha bubnmorexa LHOK
i https://m.edsoo.ru/fac78f05
OTpe3Ke
Haxoxnenne HanOOJIBIIETO U
o1 HauMEHBIIETo 3HauYeHus1 QYHKIUU Ha brbmmorexa [OK
i https://m.edsoo.ru/fb6a8acft
OTpe3Ke
Haxoxnenne HanOOJIBIIErO U
52 HauMEHBIIEero 3HaueHusl (PyHKIUH Ha bubnmorexa [JOK
yH https://m.edsoo.ru/cffcb7e5
OTpe3Ke
Haxoxnenne HanOOJIBIIErO U
53 HaWMEHBIIIETO 3HaYeHUs (PyHKIINH HA Bubmmorexa [JOK
YHEH https://m.edso0.ru/d9469916
OTpEe3Ke
Haxoxnenne HanOoJIBIIETrO U
54 HaWMEHBIIIETO 3HaYCHUs (PYHKIIMHM HA Eubmaorexa HOK
i https://m.edsoo.ru/ad15000e
OTpE3Ke
Haxoxnenne HauOOJIBIIETO U
55 HaWMECHBIIIETO 3HaYCHUs (PYHKIIMHA HA Eubmorexa HOK
i https://m.edsoo.ru/86adcbfd
OTpEe3Ke
[IpuMeHeHre MPON3BOIHOM /ISt
HAX0XJACHUS HAWJTY4YIEro peleHus B
56 MPUKIAIHBIX 3aJa4ax, I bubmnorexa [JOK
p ’ https://m.edso0.ru/13205d80
oTIpeJieNieHus] CKOPOCTH Ipoliecca,
3aJJaHHOTO (GOPMYJIOH UK rpaduKoM
57 KonTtposnpHas paboTa o teme bubnuoreka [IOK



https://m.edsoo.ru/caf9bd2f
https://m.edsoo.ru/fac78f05
https://m.edsoo.ru/fb6a8acf
https://m.edsoo.ru/cffcb7e5
https://m.edsoo.ru/d9469916
https://m.edsoo.ru/ad15000e
https://m.edsoo.ru/86adcbfd
https://m.edsoo.ru/13205d80

"[IpousBoanas. Ilpumenenue

https://m.edsoo.ru/f8ed5f99

IIPOU3BOIHOMN"
58 IlepBooOpa3nas. Tabmuma bubmmoreka [IOK
MIePBOOOPA3HBIX https://m.edsoo.ru/d777edf8
59 IlepBooOpa3nas. Tabmuua bubmmoreka [IOK
epBOOOPa3HBIX https://m.edso0.ru/30c3697b
60 HNHTerpain, reoMeTpUYECKHil 1 bubnuorexa [JOK
(u3nueckuil CMbICT UHTErpaja https://m.edso0.ru/391272c9
61 HHTerpain, reoMeTpUYECKHil 1 bubnnorexa [JOK
(bMBUYECKU CMBICIT HHTETpaIa https://m.edsoo.ru/d359fb5f
62 WHTerpain, reoMeTpUYECKHil 1 bubnuoreka [IOK
(uznuecKkuil CMbICT UHTErpajia https://m.edsoo0.ru/07eb464b
63 Brruucnenue unterpana no gopmyine bubmuorexa [JOK
Herorona—JleiiOauna https://m.edsoo.ru/b9b225c3
64 Brruucnenue unTerpana no gpopmyse bubnuoreka [IOK
Herorona—JleiiOauna https://m.edsoo.ru/b800deb4
65 Brruncnenue unrerpana no gopmyie bubmuoreka [JOK
Herorona—JleitOauna https://m.edsoo.ru/f5eed075
66 Brruucnenue unterpana no gopmyie bubnuorexa [JOK
Herorona—JleitOauna https://m.edsoo.ru/41da431a
67 Cucrembl TMHENHBIX YPaBHEHUN Bubmmorexa LIOK
https://m.edsoo0.ru/b648235a
68 Cucrembl TMHENHBIX YPaBHEHUN Bu6mmorexa LIOK
https://m.edsoo.ru/5ab83864
R I A — Batmonern LIOK
. https://m.edsoo.ru/a4d65ee5
ypaBHEHUH
70 Pemenue npukiaaHeix 3a1a4 ¢ bubnuorexa [IOK



https://m.edsoo.ru/f8ed5f99
https://m.edsoo.ru/d777edf8
https://m.edsoo.ru/30c3697b
https://m.edsoo.ru/391272c9
https://m.edsoo.ru/d359fb5f
https://m.edsoo.ru/07eb464b
https://m.edsoo.ru/b9b225c3
https://m.edsoo.ru/b800deb4
https://m.edsoo.ru/f5eed075
https://m.edsoo.ru/41da431a
https://m.edsoo.ru/b648235a
https://m.edsoo.ru/5ab83864
https://m.edsoo.ru/a4d65ee5

IIOMOIIIBIO CUCTEMBbI JIMHENHBIX
YpaBHEHUI

https://m.edsoo.ru/aa5962el

CucreMbl 1 COBOKYITHOCTH LCJbIX,
palliOHAJIbHBIX, UPpPpAllMOHATIbHBIX,

bubmmoreka [{OK

& MOKa3aTeIbHBIX, JIOTAPUPMUIECKUX https://m.eds00.ru/48190472
YPaBHEHUI U HEPABEHCTB
Cucrembl U COBOKYITHOCTH IIEJIBIX,

7 palMOHANBHBIX, UPPALMOHAIBHBIX, bubnnorexa [JOK
MOKa3aTeIbHBIX, JIOTAPUPMUIECKUX https://m.edsoo.ru/2dbd3859
YpaBHEHUN U HEPABEHCTB
CuctemMbl 1 COBOKYITHOCTH IICJIBIX,

73 paloOHANBHBIX, UPPALMOHAIbHBIX, bubnuoreka [IOK
MOKa3aTeIbHBIX, JIOTAPUPMUIECKUX https://m.edsoo.ru/7ab8d17e
YpaBHEHUIN U HEPABEHCTB
CucreMbl 1 COBOKYITHOCTHU LIETbIX,

74 palMOHANBHBIX, UPPALMOHAIBHBIX, bubnuoreka [IOK
MOKa3aTeIbHBIX, JIOTAPUPMUIECKUX https://m.edsoo.ru/81cccfe9d
ypaBHEHUI U HEPABEHCTB

75 Hcnonws3oBanue rpadukoB GyHKITHI bubnuoreka [JOK
JUISL pEIIeHUs] YPaBHEHUN U CUCTEM https://m.edso00.ru/039949bf

76 Hcnons3oBanue rpadukoB GyHKITHI bubnuoreka [JOK
JUISl pEeLIEHUs YPaBHEHUHN U CUCTEM https://m.edsoo.ru/a7d95f79
[IpumeHeHne ypaBHEHUH, CUCTEM U
HEPaBEHCTB K PELICHUIO

77 MaTeMaTHYECKHUX 3a/1a4y U 33]1a4 U3 Bubmmorexa LIOK

. https://m.edsoo0.ru/ca878deb
Pa3IUYHBIX 00JaCTe HAYKH U
peanbHOM KU3HU
78 KonTposnpHas paboTa o teme bubnuoreka [IOK



https://m.edsoo.ru/aa5962e1
https://m.edsoo.ru/48190472
https://m.edsoo.ru/2dbd3859
https://m.edsoo.ru/7ab8d17e
https://m.edsoo.ru/81cccfe9
https://m.edsoo.ru/039949bf
https://m.edsoo.ru/a7d95f79
https://m.edsoo.ru/ca878deb

"NHTerpan u ero npuMeHEHN .
Cucremspl ypaBHeHUI"

https://m.edsoo.ru/471c735b

HatypainibHble U 1ienble yrciia B 3aa4ax

bub6mmoreka [{OK

7 W3 peaNbHOM KU3HU https://m.edsoo.ru/3cee1327
80 HarypaneHble u niensie ynca B 3aa4ax bubnuorexa [JOK
W3 pEeAbHOM )KU3HU https://m.edsoo.ru/a35a131d
81 HarypaneHble u niensle yncna B 3aa4ax bubnuorexa [JOK
W3 pEeAbHOM )KU3HU https://m.edsoo.ru/ef10c4f9
82 [Ipu3Haky JeTMMOCTH LEIBIX YUCEI Brbmiorexa LIOK
https://m.edso0.ru/51696a67
83 [Tpu3HAaKH NETUMOCTH LETBIX YHCEI Bubnuorexa LTOK
https://m.edsoo.ru/fab81c0Oe
84 [Ipu3HaKK JETMMOCTH LETBIX YUCE bubmiorexa HOK
https://m.edsoo.ru/ef2c6e43
85 [ToBTOpeHue, 06o0IICHNE, bu6mmoreka [IOK
cUcTeMaTu3alus 3HaHU. Y paBHEHUS https://m.edsoo.ru/0312cf8c
86 [ToBTOpEeHUE, 0600IICHNE, bubnuoreka [JOK
cUCTeMaTHU3alus 3HaHUI. Y paBHEHUS https://m.edsoo.ru/247d2fe7
g7 [ToBTOpEeHUE, 0600IICHNE, bubnuoreka [JOK
cUucTeMaTu3alus 3HaHU. Y paBHEHUS https://m.edsoo.ru/e8b87729
88 [ToBTOpEHUE, 0000IICHNE, bubnnoreka [JOK
cucTeMaTu3alus 3HaHU. Y paBHEHUS https://m.edsoo.ru/1bf2fb98
89 [ToBTOpEHUE, 0000IICHNE, bubnnoreka [JOK
cUucTeMaTu3alus 3HaHUU. Y paBHEHUS https://m.edsoo.ru/9c44c6ca
90 [ToBTOpEeHnue, 06061IeHNE, bu6mmoreka [JOK
cUCTeMaTU3alus 3HaHUW. Y paBHEHUS https://m.edso0.ru/337aad59
o1 [ToBTOpenue, 06061IeHNE, bu6mmoreka [JOK

CHCTeMaTHU3alus 3HaHUH. HepaBeHCTBa

https://m.edsoo.ru/a86014el



https://m.edsoo.ru/471c735b
https://m.edsoo.ru/3cee1327
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92 [ToBTOpenue, o600IICHNE, bubmuorexa [IOK
cucreMarusanus 3Hanuii. HepaBeHncrsa https://m.edsoo.ru/5c45a60a
93 [ToBTOpEHue, 06001ICHNE, bubmuoreka [JOK
cucremaTusauus 3Hanuil. HepaBencTsa https://m.edso0.ru/19304aba
94 [ToBTOpEnue, 06001ICHNE, bubmuoreka [JOK
cucreMarusanus 3HaHui. HepaBeHcTBa https://m.edsoo.ru/c3d4b282
[ToBTOpeHnue, o6o0IICHNE,
95 cucrteMaTu3anus 3HaHuil. CHCTEMEBL bubmmorera [JOK
. ’ https://m.edsoo.ru/a20b8a4c
YpaBHCHHIA
[ToBTOpEeHue, 0600IICHNE,
96 cucTteMaTu3anus 3HaHuil. CHCTEMEBI bubmorexa OK
. 1 ) https://m.edsoo.ru/a012476d
YpaBHCHHIA
97 [ToBTOpenue, 0600IICHNE, bu6moreka [IOK
cuctemaTusanus 3HaHuil. OyHKun https://m.edso0.ru/d620c191
98 [ToBTOpEeHnue, o600IICHNE, bu6mmoreka [IOK
cuctemMaTu3anus 3HaHuil. OyHKIun https://m.edsoo.ru/7017196f
bu6mmoreka [JOK
99 4 &
TOTOBAA KOHTPOTIbHAA paboTa https://m.eds00.ru/513c9889
bu6mmoreka [IOK
100 4 &
TOTOBAA KOHTPOTIbHAA paboTa https://m.eds00.ru/2276973
O0o0011enne, cucTeMaTH3ausa 3SHaHUH
3a Kypc anreOpbl U Hadas bubnuoreka [IOK
101
MaTeMaThieckoro anamnuza 10-11 https://m.edsoo.ru/3330f7ef
KJIACCOB
O0o001Ienne, cucTreMaTH3ausa 3SHaHUH
102 3a Kypc anreOpsl ¥ Hayall bubnuoreka [IOK

mareMaruueckoro aaiausa 10-11
KJIACCOB

https://m.edsoo.ru/cead345e
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBbHOM ITPOI'PAMMBbBI

10 KVIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl OCBOEHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON MPOrPaMMbI CpeiHero o01ero o0pa3oBaHus
pe3yJibTara
1 Yucna v BBIYKCICHUS
11 OnepupoBaTh MOHATHSMH: palllOHAIbHOE M JEMCTBUTEIBHOE YHCIIO,
' OOBIKHOBEHHAsI U JIeCSITUUHAs APOOb, TPOLIEHTHI
19 BoimonHATe  apudmernyeckue omepaludd € palOHAIbHBIMU U
' JeNCTBUTENBHBIMU YUCIIaAMU
13 BoimonHATe  npUOMMOKEHHBIE — BBIUMCIICHHS, HWCIOJB3YyS  IpaBHIIa
' OKpYTJIEHUS, 1e1aTh PUKUIKY U OILIEHKY pPe3yJbTaTa BIUMCICHUN
OnepupoBaTh MOHATUSMU: CTEIEHb C IEJBIM MOKa3aTeaeM, CTaHJapTHas
L4 (dopma 3anucH IEHCTBUTENBHOIO YMCIIA, KOPEHb HATYpPaJIbHOW CTENEHH;
' UCIOJIb30BaTh MOAXOIAILYI0 (OPMY 3aIHCH JEUCTBUTENbHBIX YUCEN JUIS
peleHus MPaKTUYECKUX 3a1a4 U IPEICTaBICHUS JaHHBIX
OnepupoBaTh HNOHATHUAMM: CHHYC, KOCUHYC M TaHI€HC IPOU3BOJBHOIO
1.5 yIila; MCIOJIb30BaTh 3allUCh IPOM3BOJBHOIO yria depe3 oOpaTHbIE
TPUTOHOMETpUYECKHE (QPYHKLIUU
2 VYpaBHEHUs U HEPAaBEHCTBA
OmnepupoBaTb NMOHATUAMU: TOXKIECTBO, YpaBHEHUE, HEPABEHCTBO, LIEJIOE,
2.1 paLMOHATIBHOE, UppalnoHaIbHOe yYpaBHEHHE, HEpaBEHCTBO,
TPUTOHOMETPUUYECKOE YPAaBHEHUE
. BbimonHATe npeoOpa3oBaHUS TPUTOHOMETPHUYECKMX BBIPAKEHUH U
. pelaTbh TPUMrOHOMETPUYECKHE YPaBHEHHUS
BbInonHATE peoOpa3oBaHus LENbIX, PAMOHANBHBIX U UPPALlMOHATBHBIX
2.3 BBIDOKEHUI M pelaTb OCHOBHBIE THIIBI LEJBIX, PALMOHAIBHBIX U
VPPALMOHAIIBHBIX YPABHEHUM U HEPABEHCTB
24 [IpumeHATs ypaBHEHUS M HEpPABEHCTBA AJI PEIICHUS MaTEMaTUYECKHX
' 3aJa4 ¥ 3a/1a4 U3 pa3InyHbIX 00JIacTel HayKU U pealbHOU )KU3HU
25 MoenupoBaTh peajibHble CUTyallud Ha S3bIKE aiareOphl, COCTaBIAThH

BbIPpAKCHUS, YPAaBHCHNA, HCPABCHCTBA IO YCJIIOBUIO 3aJa4U, UCCIICAOBATH




MOCTPOCHHBIC MOACIIN C UCIIOJIb30BAHUCM allliapara aﬂre6pbl

3 OyHKIMH U TpapUKH
OnepupoBaTh MOHATUSMH: (YHKUHUS, CIIOCOOBI 3akaHus  (PYyHKIHH,
3.1 o0nacTe oOmpeneneHusi W MHOXKECTBO 3HAueHWH (QyHKIMH, Tpapux
(GyHKIMHU, B3aUMHO 0OpaTHBIE (PYHKITHH
3.9 OnepupoBaTh MOHATUSMH: YETHOCTh M HEYETHOCTh (YHKUIWHU, HYIU
' (GyHKIUH, TIPOMEKYTKH 3HAKOTIOCTOSHCTBA
3.3 Wcnonb3oBath rpaduku QyHKIUN A pelIEHUs] ypaBHEHUI
3.4 Crpoutrb u uwutaTh TrpapuKkd JHUHEHHOW (YHKUMHU, KBaJpaTUYHON
' (yHKIMY, CTENIEHHOW (PYHKIUU C 1IETBIM [T0Ka3aTeNeM
Wcnonb3oBare rpapuku (yHKOUE A8 KCCIETOBAaHUS MPOLECCOB U
35 3aBUCHUMOCTEH MpH pPELIeHUH 3a7ad U3 APYruX Y4eOHBIX NPEAMETOB U
' peayibHOM  JKM3HM, BbIpaXaTb (QOPMYJIaMH 3aBUCHUMOCTH  MEXIY
BEJTMYNHAMH
4 Hagana maTemaTnueckoro aHaimsa
i1 OnepupoBaTh MNOHATHSMHU: IOCIEIOBATEIbHOCTh, apH(MeTHdeckas u
' reoMeTpuYecKasi Iporpeccuu
OnepupoBaTh MNOHATHSAMH: OECKOHEYHO YOBIBAIOIIAsi TIeoMeTpuYecKas
4.2 nmporpeccusi, CcyMma OECKOHEYHO  yOBIBAIOIMICH T'€OMETPUUECKOU
porpeccuu
4.3 3ajaBaTh MOCIEI0BATEIbHOCTH PA3JIMYHBIMU CIIOCO0AMHU
44 Hcnonp30BaTk CBOWMCTBA IOCJIENOBAaTEIIBHOCTEM M IPOrPEecCUl Ui
' pelleHus peabHbIX 33a1a4 IPUKIIAJHOTO XapaKTepa
5 MHoecTBa U JIOTHKA
5.1 OmnepupoBaTh NOHATUAMH: MHOKECTBO, ONIEPALIUU HaJl MHOKECTBAMU
Hcnonbs3oBaTh TEOPETUKO-MHOXKECTBEHHBIM —ammapar il  OINUCaHMA
5.2 peaJbHbIX IPOLIECCOB W SIBJICHUH, NpU peleHUH 3a7ady U3 APYyrux
y4eOHBIX MPEIMETOB
£ 3 OnepupoBaTb  NOHATUAMH:  OINpPEAEICHHE, TEOpPEMa,  CIEACTBHE,

JA0Ka3aTCJIbCTBO




11 KVIACC

Kon IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI
NpoBePSIeMOro .
o0pa3oBaTe/IbHON NPOIrPaMMBbI CpelHero o01ero 00pa3oBaHus
pe3yJibTara
1 YHucna v BBIYKMCICHUS
OnepupoBaTh TOHATUSAMU: HATypallbHOE, IIEJIO€ YHCIIO; HCII0JIb30BATh
1.1 MPU3HAKU JEIUMOCTH LENbIX YHCEN, PA3JO0KEHUE YHCIa Ha IMPOCThIE
MHOKHTEIIH JUTSl PEIICHUS 33]1a9
1.2 OrnepupoBaTh MOHITHEM: CTETNIEHB C PAlIMOHATBHBIM TOKa3aTeIeM
13 OnepupoBaTh  TMOHATUSAMHU: Jorapum  dYuclia, JCCATHYHBIE W
' HaTypajbHbIE JoraprupMbl
2 VYpaBHEHUS 1 HEPaBEHCTBA
[IpuMeHsI T CBOWCTBA CTEMEHW IS TPEeoOpa3oBaHUS BBIPAKEHUH,
2.1 OTICpUPOBATh TMOHATHAMH: TIOKa3aTeIIbHOE ypaBHEHUE W HEPABEHCTBO;
penraTh OCHOBHBIE THITHI IOKA3aTEeILHBIX YPABHCHHU W HEPABCHCTB
BoinmonHaTe mpeoOpa3oBaHus BBIPAKEHUH, COAEpKAIIUX JIOTapu(MBI;
2.2 OTIEPUPOBATH MOHATUSIMHU: JIOTAPU(PMUUIECKOE YPABHECHUE U HEPABEHCTBO;
pelaTb OCHOBHBIE TUIIBI JIOTAPU(PMHUUECKUX YPaBHEHUI 1 HEPABEHCTB
2.3 Haxonuts perienusi mpocTeHIIMX TPUTOHOMETPUYECKUX HEPABEHCTB
OnepupoBaTb NOHSTUAMH: CHCTEMa JIMHEHHBIX ypaBHEHUH U e€
24 pelIeHNe; UCIO0JIb30BaTh CUCTEMY JIMHEHHBIX ypaBHEHUH AJIS pelIeHHs
NPAKTHYECKUX 3334
25 Haxomuth  pemieHuss NOpOCTEMIIMX CHCTEM W COBOKYIHOCTEH
' paloOHaJIbHBIX YPaBHEHUN U HEPABEHCTB
MopenupoBaTh peajbHble CHUTYaIlMM Ha S3bIKE ajireOpbl, COCTaBIATh
oy BBIPQKEHUS, YPAaBHEHUS, HEPABEHCTBA U CHUCTEMBI 1O YCIOBUIO 3a]ayH,
' UCCIIEJIOBaTh TOCTPOEHHBIE MOJENM C HCIOJL30BAaHUEM armapara
anreopsl
3 OyHKIMH U TpadUKH
OnepupoBaTh TMOHATHSAMU: TepHOAWYECKas QYHKIHUSA, TPOMEKYTKH
31 MOHOTOHHOCTH (YHKIIMH, TOYKH IKCTpeMyMa (DYHKIMH, HauOOJIbIIee U
. HaMMEHbIIIee 3HaYeHHU (PYHKIIUM Ha MPOMEXKYTKE; UCIIONb30BaTh UX IS
uccleioBaHus PYHKIIMH, 3aJaHHOHN rpadukom
3.2 OmnepupoBaTh NOHATUAMU: I'padHUKH MOKA3aTeIbHOMU, JIOTapu(PMUUIECKON 1




TPUTOHOMETpUYECKUX (PYHKIMH; H300pakaTh HX HA KOOPIMHATHOM

IIJIOCKOCTH U MCIIOJIB30BAaTh JUIsl PELICHUs YPABHEHUN U HEPABEHCTB

N300paxxaTp Ha KOOPAMHATHOW IJIOCKOCTH TpauKH JMHEHHBIX

3.3 yYpaBHEHUN U UCIOJI30BaTh HMX YISl PEUICHUS CUCTEMBI JIMHEWHBIX
YpaBHEHUI
34 Hcnonw3oBate rpaduku (YHKUMKA 7SI WCCIEAOBAHUS IPOIECCOB H
' 3aBUCUMOCTEHN U3 IPYruX YUeOHBIX NUCIUILIUH
4 Hauana matemaTnyeckoro aHanmsa
OnepupoBaTh TOHSATHUSMU: HEMpepbiBHAs (QYHKIUS, MPOU3BOJIHAS
4.1 (YHKIMM; HCIOJIb30BATh T€OMETPUYECKUN U (QU3UYECKHIl CMBICI
MPOU3BOJHOM JJIsl pEIICHUS 3a1a4
45 Haxomuth  mpoW3BOAHBIE  DJIEMEHTAPHBIX  (PYHKIUHA, BBIYUCIIATH
' MIPOU3BOIHBIE CYMMBI, IIPOU3BEACHHS, YaCTHOTO (DYHKITHIA
Hcnons3oBath TPOM3BOAHYIO Uil  HCCAEAOBaHUS  (QYHKIIMH  HA
4.3 MOHOTOHHOCTb U IKCTPEMYMBI, IPUMEHSThH PE3yIbTaThl UCCIETOBAHUS K
MMOCTPOCHUIO TpaUKOB
a4 Hcnonb30BaTh MPOU3BOIHYIO ISl HAXOKICHUS HAMJIYUYIIETO PEUICHUs B
' MPUKJIAIHBIX, B TOM YHCJI€ COLMATBbHO-IKOHOMUYECKHX, 3aauax
45 OnepupoBaTh NOHATHUAMHU: TepBOOOpa3Has W HWHTErpai;, IOHHUMATh
' TEOMETPUYCCKHUI ¥ (PU3MUECKHI CMBICT HHTETpajia
45 Haxomuth mepBooOpazHble dJIEMEHTapHbIX  (PYHKLUUN, BBIYUCISATH
' uHTerpai o ¢popmyne Hetorona — JleliOnuma
47 Pemats npuknaaHbie 3aa4u, B TOM YHCIIE COLUAIBHO-9KOHOMUYECKOTO

n (1)I/I3I/ILI€CKOFO XapakTepa, CpeacTBaMu MaTEMaTUICCKOI0 aHaJin3a




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

Kon
1 Yucna v BIUKCICHUS
Pammonanbupie  uyncna. OOBIKHOBEHHBIE H  JIECATUYHBIE JpOOM, TPOIICHTHI,
OECKOHEUYHBbIE  IepUOaUYecKHe  JpoOu.  ApudMeTHdecKue  Oomepauuu ¢
1.1 paloHaIbHBIMU YHCIIaMH, NPeoOpa3oBaHMs YMCIOBBIX BbIpaxkeHHi. [Ipumenenue
npo0Oeil M MPOLEHTOB JUIsl PeLIeHUs] MPUKIATHBIX 3aad M3 pas3iIudHbIX OTpaciei
3HaHUM U PEATBHOM )KU3HU
HevictButenpbHble  4yHucia.  PalMoHanbHBIE W MPPALMOHAIBHBIE  YHUCTA.
1.2 Apudmernueckue omepanuu ¢ JAEUCTBUTEIbHBIMU 4uciaMu. [lpuGnmxéxHble
BBIYMCIICHUS, PAaBUJIa OKPYIJIEHUS, IPUKHJIKA U OLIEHKA Pe3yJbTaTa BRIYUCICHUN
Crenenp ¢ mensiM mokazateneMm. CraHmapTtHas dopma 3alucH JIEHCTBUTEIBHOTO
1.3 yrcna. McnonszoBanue noaxoasieit GopMbl 3amMUCH JIEHCTBUTENBHBIX YHCE IS
penieHus MPakTUYECKHX 3a/1a4 U IPEICTABICHUS TaHHBIX
14 ApubmMeTnuecknii KOpeHb HaTypaJbHOUW cTemneHu. J[eWcTBus ¢ apu(pMETHIECKUMH
' KOPHSIMH HATYPAJIbHOW CTEIEHU
15 CuHyC, KOCHMHYC M TAaHI€HC 4YHCJIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApPKTaHI'€HC YHMCIIOBOTO apryMEHTa
2 VYpaBHEHHUS 1 HEPABEHCTBA
2.1 TosxecTBa 1 TOXKAECTBEHHBIEC MPE0OpPa30BaHMS
25 [IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPOKCHUI. OcHOBHbIE
. TpUTOHOMETpHUUYECKUE (OPMYIIBI
23 VYpaBHeHue, KopeHb ypaBHEHMs. HepaBeHCTBO, pelieHue HepaBeHCTBA. Merton
' WHTEPBAJIOB
2.4 Perienue nensix U ApoOHO-pAIMOHANBHBIX YPaBHEHHUH U HEpaBEHCTB
2.5 Pemenune nppanroHalbHBIX ypaBHEHUIN U HEPABEHCTB
2.6 Pemenune TpUroHOMEeTpUYECKUX ypaBHEHU I
27 [IpumeHeHne ypaBHEHUI U HEPABEHCTB K PELICHUIO MaTEMaTUYECKUX 3aa4d U 3a7ad
' U3 Pa3IMYHbIX 00JIacTe HAyKU U peaslbHOM KU3HU
3 OyHKIMH U TpaduKH




31 Oynkius, cnocoObl 3amanus (pyskmuu. 'paduk ¢ynknun. B3anmuo oOpaTHbIE
. GbyHKITII
3.9 OO6nacte ompeneneHUs W MHOXECTBO 3HaueHuil ¢ynkiuun. Hymn ¢dynkumn.
' [TpomMexxyTKH 3HAKOMIOCTOSIHCTBA. UETHBIC M HEUETHBIE (DYHKITUH
33 Crenennass (QyHKUOMS C HAaTypaJbHBIM M IENBIM TOKa3areineMm. EE cBoiictBa u
' rpa¢uk. CoiicTBa 1 rpaduk KOpHS N-0if CTETIEHU
24 Tpuronomerpudeckass OKpY>KHOCTb, ONPEACICHNE TPUTOHOMETPUYECKHX (YHKIUH
' YHCIIOBOTO apryMeHTa
4 Hauana matemaTnyeckoro aHanmsa
i1 [MocnenoBatenbHOCTH, CHOCOOBI 3aJaHHs TOCIeNOBaTeNbHOCTEH. MOHOTOHHBIE
' MOCIIEIOBATETLHOCTH
ApudpmeTrnueckass W TeOMETpHUYECKash TporpeccHu. beckoHewHO yOBIBaromias
42 reoMmerpuueckas nporpeccus. Cymma OecKOHEUHO YOBIBAIOIIEH TeOMETPHYECKON
' nporpeccun. DopMyna CIOKHBIX TPONEHTOB. Vcronb30BaHUE MPOTPECCHH YIS
pelIeHus pearbHBIX 33249 MPUKIAIHOTO XapaKTepa
5 MHoecTBa U JIOTHUKa
MHOKeCTBO, omepanuud HaJl MHOXecTBamH. Jluarpammer Oiiiepa — Benna.
5.1 [IpuMeHeHre TeOpEeTUKO-MHOXKECTBEHHOIO ammapaTa JJis ONHMCAHUS peabHbIX
IIPOLIECCOB U ABJICHUM, IPU PEILIEHUH 3a]1a4 U3 APYruX y4eOHBIX IPEIMETOB
5.2 Omnpenenenue, Teopema, CiIeICTBHE, 10Ka3aTEIbCTBO
11 KIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COJePKAHMS
1 Yucna v BEIYMCICHUS
1.1 HatypanbHble u nesnslie yncina. [Ipu3Haku AeIMMOCTH LENIbIX YnCell
1.2 CreneHb ¢ palMoHaIbHBIM NOKa3areaeM. CBoicTBa cTeNeHH
1.3 Jlorapudm uucna. /lecaTuuynble U HaTypaJibHbIE JOTapH(pMbI
2 YpaBHEHUs U HEpPAaBEHCTBA
2.1 IIpeobpazoBaHue BhIpaKEHHH, COJEPIKALIUX JIOTAPUDMBI
25 [IpeoOpazoBaHue BhIpaKEHH, COAECPIKALINX CTENIEHH C PAllIOHAIBHBIM
' noKazaTeseM
2.3 [IpumMeps! TPUTOHOMETPUUECKUX HEPABEHCTB




24

IToka3arenbHble ypaBHEHUsI U HEPABEHCTBA

2.5 Jlorapugmuueckue ypaBHEHHs 1 HEPAaBEHCTBA
26 Cucrtembl JUHEHHBIX ypaBHeHMH. PelieHue MNpuKIagHBIX 3a7a4 € [OMOIIbIO
' CUCTEMBI JINHEWHBIX YPABHEHUI
2.7 CucreMbl 1 COBOKYITHOCTH pallMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB
28 [IpumeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PELLIEHUIO0 MaTeMaTHUECKUX 3a7a4
. U 3aJ1a4 U3 pa3InyHbIX o0JacTel HayKU U pealbHOM KU3HU
3 OyHKIMU U TpaduKu
Oynkuus. Ilepuoanueckune @ynkuuu. [IpomMexyTkM MOHOTOHHOCTH (PYHKIUH.
3.1 MakcumMymbl ¥ MUHUMYMBbI (yHKiuu. HauGosbiiee M HauMeHbllee 3HaYCHHE
(YHKIMM Ha IPOMEKYTKE
3.2 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U rpapUKu
3.3 [Toxa3zaTenpHast u orapudmudeckas GyHKINHU, KX CBOHCTBA U TpauKH
3.4 Wcnonb3oBanue rpadukoB QpyHKIUI 1715 pelieHus] ypaBHEHUN U TMHEWHBIX CUCTEM
Ucnonw3oBanne rpadukoB  (QyHKIUN I HWCCICIOBAHUS  TMPOIECCOB |
3.5 3aBUCUMOCTEH, KOTOpPBhIE BO3HUKAIOT MPU PEIICHUHM 3aJad U3 JPYTUX Y4eOHBIX
NPEIMETOB U PeIbHOM )KU3HU
4 Hauana maTematuyeckoro aHanusa
4.1 HenpepsiBabie pyHKIIE. MeTOT MHTEPBAJIOB JIJIs1 PEIICHUS] HEPABEHCTB
4.2 [IpousBoanas pynkuun. ['eomeTpuueckuii 1 GU3NIECKUA CMBICT TTPOU3BOTHOM
43 IIpousBoaHble 3neMeHTapHbIX (QyHKUMNA. DOopMysbl HaXOKIEHUS NPOU3BOIHOMN
' CYMMBI, IPOU3BEIECHUS U YaCTHOTO (DYHKLUI
[IpuMeHeHre NPOU3BOAHON K MCCIENOBaHUIO (YHKIMA Ha MOHOTOHHOCTb M
4.4 sKcTpeMyMbl. HaxosxaeHne HamOoJIbLIer0 ¥ HAaUMEHBLIEro 3HaueHUs (QyHKIMU Ha
OTpe3Ke
[IpumMeHeHre MPOU3BOAHON Il HAXOKJICHUS HAWIYYILIEro peleHNus B IPUKIIaIHbIX
4.5 3ajavax, s ONpEeNeNeHHs CKOPOCTH IHpoliecca, 3aJaHHOro (GopMynaoi wiu
rpadukom
4.6 IlepBooOpa3nas. Tabnuna nepBooOpa3HbIX
47 WuTterpan, ero reoMeTpuueckuil u Gpusnyeckuii cMbIci. BerunciaeHne uaTerpaina mno

¢dopmyne Hetorona — Jleiibnuna




MPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OFPA3OBAHUS

Kox
NpoBepPsieMOro
TpeOoBaHMS

IIpoBepsiemble TPeOOBAHHUSI K NMPEAMETHBIM Pe3yJIbTATAM OCBOEHHS
OCHOBHO¥i 00pa30BaTeILHON MPOrPaMMBbI CPeTHET0 00IIIEro 00pa30BaHuUs

Biagenne Meronamu nOKa3aTenbCTB, ATOPUTMAMU PEIICHUS 3a]a4; YMEHHE
(dbopMmynupoBaTh M ONEPUPOBATH MOHATUSAMU: OIpEIENIEHUE, aKcuoMma,
Teopema, CIEJICTBHE, CBOMCTBO, IPU3HAK, JOKA3aTEIbCTBO, PaBHOCHIIbHBIC
(hOopMyNUpOBKY; MPUMEHATh HX; yMEHHE QOpMYIHpoBaTh oOpaTHOE U
MIPOTUBOTIONIOKHOE YTBEPKJEHUE, MPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI,
HCIIOJIb30BATh METOJ MaTeMaTHYECKON WHIYKITUH; MPOBOJNTH
JI0Ka3aTelIbHbIE PACCYKJICHUS IIPU PELICHUH 3a/1a4, OLIEHUBATh JIOTUYECKYIO
MIPAaBUIIBHOCTb PACCYXKJICHUI; YMEHHUE ONEPUPOBATH NOHATHUSMH: MHOXKECTBO,
IIOJMHOKECTBO, OIEpallMd HaJ MHOXXECTBAMH; YMEHHE HCIIOJIb30BaTh
TEOPETUKO-MHOKECTBEHHBIN anmapar JUisi OMMCaHUs PEAIbHBIX MPOLIECCOB U
SBJIGHUW W TIpU pEIIeHWH 3aJad, B TOM 4YHUCIE U3 JPYruX Yy4eOHBIX
MpeIMETOB; YMEHHE ONepUpOBaTh NOHIATUAMU: Tpad, CBSI3HBIN rpad, nepeso,
UuKiI, rpad Ha IJIOCKOCTH; YMEHHE 3aJaBaTh U ONUCHIBaTh Ipadbl

Pa3IMYHBIMU cIoco0aMu; UCTIOIB30BaTh rpadbl MPH PEIICHUN 3a]1a4

VYmenune OIICpHUpOBATH IMOHATHAMHU: HATypaJlbHOC 4YHCIO, LOEJI0€ YHCIIO,
CTCIICHb C LCJIbIM IIOKAa3aTejIEM, KOPCHb HaTypaHBHOﬁ CTCIICHHU, CTCIICHBb C
paluOHAJIbHBIM IIOKa3aTeJI€EM, CTCIICHb C HefICTBHTeHBHBIM IIOKa3aTecJIEM,
norapn(bM qucia, CHHYC, KOCHMHYC W TaHI'CHC ITPOU3BOJIBHOI'O 4YHCJia, OCTATOK
o MOAYJIIO, PAlMOHAJIIBHOC YHUCJIO, HUPppAlUOHAIIBHOC YHCIJIO, MHOXKCECTBA
HaTypaJIbHBIX, MCJIbIX, pPalMOHAJIbHBIX, ﬂeﬁCTBHTeHBHLIX quceil; yYMCHHUC
HCIIOJIb30BAaTh IIPU3HAKU JOCIUMOCTH, HaMMEHBIINH O6H.[PII>1 ACIIUTCIIb U
HaAanMCHBIICC O6I_I_ICC KpaTHOC, aJIr'OpuT™M Esxmnpaa Ipu PCHICHHH 3a1ay;
3HAKOMCTBO C pa3JIMYHBIMHA MMO3UIHUOHHBIMHU CUCTEMAMU CUHHCJIICHUA, YMCHUC
BBIIIOJIHATh BBIUHMCJICHHE 3HAYCHUM H npeo6pasoBaHI/1;1 BI)Ipa)KeHI/Iﬁ CO
CTCIICHAMHU U HOFapH(bMaMH, npe06pa30BaHI/I${ ):[pO6HO'paI_II/IOHaJ'IBHBIX
BLIpa)I(eHHfI; YMEHUE OIICpUpPOBATH IOHATHAMH: IOCICAOBATCIBHOCTD,
apI/I(I)MeTI/I‘{eCKaSI mporpeccus, reoMeTpruyveckasd IHIporpeccus, OCCKOHEYHO
Y6BIBaIOIJ_[aH reoOMETpPHUYCCKaA MpOrpeccust; YMCHUC 3aaaBaTb

noCiaeaAOBATCIbHOCTH, B TOM YHCJIC C IOMOIIBIO PEKYPPCHTHBIX (I)OpMy.l'I;




YMEHHME OINEpPUPOBaTh MOHATUSMU: KOMILJIEKCHOE YHUCIO, COINpPSHKEHHBIE
KOMIUIEKCHBIE YHCIIa, MOJYJIb W apryMEHT KOMIUIEKCHOTO 4YHcia, (opma
3alMCH KOMIUIEKCHBIX 4YMCeNl (IeoMeTpUyecKas, TPUTOHOMETpUYECKas U
anreOpanveckasl); yMeTh IPOU3BOJHUTH apu(PMETHYECCKHE JICHCTBUS C
KOMIUIEKCHBIMH ~ YHUCJIaMH;  NPUBOJUTH  MPUMEPHl  HCIIOJIB30BAHHSA
KOMIUIEKCHBIX 4YHCEJl; ONEpUpOBaTh MOHATUAMU: MaTpuua 2x2 u 3x3,

ONIPCACIIMTECIIb MaTPHUILIbI, FCOMeTpI/I‘-ICCKI/If/'I CMBICJI OIIPCACIIUTECIIA

YMeHHne onepupoBarh IMOHATHSAMM: palHOHAIbHBIE, HPPALMOHAIBHEIE,
MOKa3aTejabHble, CTENEHHbIe, JIOTapU(PMHUUECKHUE, TPUTOHOMETPUUYECKUE
YPaBHEHUSI UM HEPABEHCTBA, UX CHCTEMBI; YMEHHE OIIEPUPOBATH MOHATUSAMH:
TOXKIECTBO, TOXAECTBEHHOE IpeoOpa3oBaHME, YpaBHEHHE, HEPABEHCTBO,
CUCTEMa YpaBHEHHUW U HEPABEHCTB, PAaBHOCUJIBHOCTh YPABHEHUI, HEPABEHCTB
U CHUCTEM; YMEHHME pEIIaTh YPAaBHEHMs, HEPABEHCTBA M CHCTEMBI C IIOMOIIBIO
pa3IMYHBIX MNPUEMOB; pEIIATh YPAaBHEHUS, HEPABEHCTBA W CHUCTEMBI C
rapaMeTpoM; NPUMEHATh YpPAaBHEHUS, HEPaBEHCTBA, WX CHUCTEMBI JJIA
pelIeHnsT MaTeMaTHYecKUX 3a/ad M 3aJa4 M3 pa3IinyHbIX 00JacTeil HayKu U

peabHOM )KU3HU

YMeHue omnepupoBaTh MOHATHUSAMH:  (QYHKIUS, YETHOCTh  (YHKIUH,
MEPUOJANIHOCTh  (PYHKIIUHM, OTPAaHHYCHHOCTh (YHKIIMH, MOHOTOHHOCTB
dbyHKIMHA, SKCTpeMyM (YHKIHMM, HauOoJIpllIee W HAWMMEHBIIEe 3HAYCHUS
(GyHKIMU HAa TPOMEKYTKE, HENpepbhiBHAsS (YHKIHS, aCUMITOTHI Tpaduka
GyHKIMU, TIepBas W BTOpas MPOM3BOJHAS (DYHKIIMH, TEOMETPHUYCCKHHA W
¢u3nveckuii  CMBIC  TPOW3BOJIHOW, TIEpBOOOpa3Has,  ONpEACIEHHBIN
WUHTETpa], YMEHHE HAaxOIWTh AacUMOTOTHl Tpaduka (QyHKIMH; YMEHHE
BBIYUCIIATH TPOU3BOHBIC CYMMBI, MTPOU3BEICHUS, YaCTHOTO M KOMIIO3HIIUU
(GyHKIMH, HAXOUTh YpaBHEHUE KacaTeldbHOU K rpaduky (yHKIHMU; YMEHUE
HAXOJIUTh TPOU3BOJHBIC 3JIEMCHTApHBIX (DYHKIUI; yMEHHE HCIOJIb30BaTh
NPOM3BOJIHYIO JIJIsl HWCCIIeOBaHUS (DYHKIMIA, HAXOIUTh HAMOOJBINIUE W
HAaMMCHBIIIME 3HAYCHUS (YHKIMHA, CTPOUTh TpapUKH MHOTOUICHOB C
UCTIONIb30BAaHUEM  amlmapaTa MaTeMaTH4eCKOro  aHallu3a, MPUMEHSThH
MPOU3BOIHYIO JUISl HAXOXKICHUS HAUTYYIIEro PEelIeHNus B MPUKIATHBIX, B TOM
YHClie COLMATbHO-DKOHOMUYECKMX M (U3MYECKUX 3aJavyax; HaxoIuTh
WIOMAaaAd U 00BEMBI (PUTYp C MOMOIIBIO MHTErpaja; MPUBOJIUTH MPUMEPHI
MaTEeMaTHYeCKOTO MOJEIIUPOBAHUS C TMOMOIIBI0  JAuddepeHIInanbHbIX

ypaBHEHUH




YMeHue omnepupoBath MOHATUAMU: rpaduk (yHKUMH, oOpartHas (QyHKIHS,
KoMno3unuss (yHKUWH, uHEHHas QYHKOUS, KBaapaTuyHas (QYHKIHS,
panuvoHanpHas  (yHKUOMS, CTeNeHHas (yHKUHMS, TPUTOHOMETPHUUECKUE
¢GbyHkuuu, oOpaTHbIE TpPUTOHOMETpUYECKHWE (YHKIMH, TOKa3aTelbHas W
norapupmuueckas (QyHKIMHA; yMEHHE CTPOWTH TpapuKd H3YUYEHHBIX
(GyHKUIMH, BBHIMONHATH NpeoOpa3oBaHus TpapuKoB (PYHKIMHA, WCHOIH30BATH
rpaduKy JUTSE U3Y4EHHsI TTPOIIECCOB U 3aBUCUMOCTEH, NP PELICHUU 33/1a4 U3
Ipyrux y4eOHBIX MPEIMETOB M 3aJad M3 peabHOW JKU3HHU; BBIPAXKAThH
dbopMynaMu 3aBUCHMOCTH MEXAY BEIMYMHAMM; HCIIOJF30BAaTh CBOWCTBA U
rpadpuky  QyHKUIMN A7 pelleHus] ypaBHEHHWI, HEpaBeHCTB U 3ajad C
napameTpamMu; HM300pakaTh Ha KOOPIWHATHOW IIJIOCKOCTH MHOMKECTBA

pelLIeHNI YpaBHEHUM, HEPABEHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBBIE 3a/Jadll pa3HbIX THUIOB (B TOM 4HCIE Ha
MPOLIEHTHL, JIOJIM U YacTH, Ha JBHM)KEHHE, PadOTy, CTOMMOCTb TOBApOB U
yCIyT, HAJNOTH, 3a/a4d U3 OO0JacTH YIpaBJICHUS JTUYHBIMU M CEeMEMHBIMU
(uHaHCaMM); COCTaBISATh BBIPAKEHUS, YpPAaBHEHHS, HEPAaBEHCTBA U HX
CUCTEMBl IO YCJIOBHIO 3aJaud, HCCIEAOBaTh IIOJIYYEHHOE pELIECHUE U
OIICHUBAaTh  MPAaBJIONOJOOHOCTh  pE3yJbTaTOB; YMEHHE MOJIEIHPOBAThH
peanbHblE CHUTyallUd Ha S3bIKE MAaTEMAaTHKH; COCTaBIATh BBIPAXKECHMUS,
YpaBHEHUs, HEPABEHCTBA U UX CHCTEMBI IO YCIOBHUIO 3aJa4M, UCCIEAOBATh
MOCTPOCHHbIE  MOJETM C  HCHOJb30BAaHHEM  ammapara  anreopsl,

UHTEPIPETUPOBATH MOJTYUYCHHBIHN pe3ylbTaT

YMeHue omnepupoBaTh MOHATUSIMU: CcpeaHee apupMeTHYecKoe, MeauaHa,
HauOoJblllee W HauMEHbIIee 3HAUYECHUS, pa3Max, JUCIEPCUs, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOIO Ha0opa; yMEHHME W3BJIEKaTh, WHTEPIPETHPOBATH
uH(bOpMaIMIO, TPEACTABICHHYI0 B TablWLax, Ha AuarpaMmax, rpadukax,
OTpaXarolIyl0 CBOWMCTBAa pPeaJbHBIX IMPOLIECCOB U SIBICHUI;, MPEICTaBIAThH
uHOPMAIIMI0O C TOMOIIBI0 TalNWIl U JUarpamm;  HUCCIIEIOBaTh
CTAaTHUCTUYECKUE JaHHBbIE, B TOM 4YHCIE C TMPUMEHEHHUEM TrpapuuecKux
METOJIOB M D3JIEKTPOHHBIX CPEICTB; TpadUUYeCKH HCCIEA0BATH COBMECTHBIE

Ha6J'IIO,Z[eHI/I$I C IIOMOIIBKO AHUAr'PAaMM paCCCUBAHUS U JIMHEHOM perpeccun

YMmenue OICpHUpOBaTh NOHATUAMMU: CHy‘l@.ﬁHHﬁ OIIBIT U CHy‘l&fIHOC CO6BITI/IC,
BEPOATHOCTDH CJ'Iy‘IElfIHOFO CO6BITI/I${; YMCEHHUC BBIYUCIIAATE BCPOATHOCTHL C
HUCIIOJIb30BAHHNEM rpa(bnqecm/lx MCTOINOB, MTPUMCHSATDH (bOpMYJ'ILI CJIOXCHUA U

YMHOXXEHHUSI BEpOsITHOCTEH, (opMyldy MOIHONH BEpOSTHOCTH, (opMyITy




Bepuymnnu, xoMOuHaTOpHBIE (aKThl U (OPMYIIBI, OLEHHBATH BEPOSTHOCTU
peanbHBIX COOBITUI; yMEHHE ONIEPUPOBATH MOHATUAMU: CITydaiiHasi BeIUYHHA,
pacripenielieHue BEpOATHOCTEH, MaTeMaTHYeCKoe OXHIAHHEe, TUCIIEPCHS U
CTaHJAPTHOE OTKJIIOHEHUE CIyYalHOW BEIMYMHBI, (QYHKIIMH pacTpeieICHUs U
IUVIOTHOCTH PaBHOMEPHOTO, MOKA3aTEILHOTO M HOPMAJIBHOTO PACIPEICIICHHIH;
YMEHHUE HCIIOJIb30BaTh CBOWCTBA M3YYEHHBIX PACHPEACICHUN Ui PEIICHHS
3aJad; 3HAKOMCTBO C TOHATHSMH: 3aKOH OOJBIIMX YHCET, METO/bI
BHIOOPOYHBIX HCCIICIOBAHUI; yMEHHE TPHUBOJUTH IPUMEPHI TPOSBICHUS
3aKOHA OOJBIINX YHCEN B MPHPOTHBIX M OOIIECTBEHHBIX SBICHUSAX;, YMEHHE
OTIEPHPOBATh TOHATHAMH: COYETaHWE, TEPECTaHOBKA, YHCIO COYETaHWH,
YHCIIO TMepecTaHOBOK; OmHOM HbIoTOHA; yMEHHE IPUMEHATH KOMOWHATOPHBIE
GbakTel W pacCyKIeHHs Uil pelmeHusl 3a7ad; OICHWBAaTh BEPOSTHOCTH
peambHBIX  COOBITHIA;  COCTaBIATh  BEPOSITHOCTHYIO  MOJAETh U

MHTEPIPETUPOBATH ITOJTYYEHHBIN pe3yIbTaT

YMeHme ONICpUpOBaTH INOHATUAMU: TOYKa, npsamas, TIJIOCKOCTB,
MIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMUYMHA YIJIA, TUIOCKHM YroJl, IBYIpPaHHBIN
yroJl, TPEXTPAHHBIM YroJl, CKPEIIMBAIOIIMECA MNPSAMBIC, MAapauIeIbHOCTh U
NEPNEHIUKYIAPHOCTD MPSMBIX U IUIOCKOCTEH, YTOJI MEXKIY IPSIMBIMH, YroJl
MEXAY NPSIMOH U IUIOCKOCTBIO, YIOJ MEXIY IJIOCKOCTSMH, PACCTOSTHUE OT
TOYKM JO IUIOCKOCTH, PACCTOSHHUE MEKIAY INPSAMBIMH, PACCTOSTHUE MEXIY
IUIOCKOCTSAMU; YMEHHUE HCII0JIb30BaTh IPU PELICHUH 33]a4 U3y4eHHbIE (DaKThl
U TeopeMbl IUIAHUMETPUM; YMEHHE OIICHHMBaTb pa3Mepbl OOBEKTOB
OKPY)KAIOIIEr0 MHpPA; CTPOUTh MATEMaTHYECKHE MOJEIH C IOMOILUBIO
FCOMETPUYECKUX IIOHATUM M BEJIWYMH, peElIaTh CBSI3aHHBIE C HUMH

IMPAKTUYCCKUC 3aaa4n
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YMeHue omnepupoBaTh MNOHATHUAMU: IUIOMAAL (UTYpPBl, 00bEM (UTYHI,
MHOTOTPaHHHK, MPAaBUIbHBI MHOTOIPAaHHUK, CEYEHHE MHOTOIPaHHUKA, KYO,
napajuiefienune1, MnpusMa, nupaMmuia, Gurypa d MOBEPXHOCTh BpalICHUS,
WIMHIP, KOHYyC, mmiap, cdepa, Iomans cdepbl, MIOmaab MOBEPXHOCTH
OUPAMUJIBI, TPU3MBI, KOHYyca, MHIWHIApPA, 00bEM Kyba, MPSIMOYroJILHOTO
napasuieNienuneia, TupaMuIbl, IPU3MBI, IUITUHAPA, KOHYCa, I1apa, pa3BEépTKa
MOBEPXHOCTH, CEYEHUS KOHyca M UWIMHApPA, NapajyieldbHble OCH WIIHU
OCHOBaHHWIO, CEYEHHE Iapa, MIOCKOCTh, Kacaromiasics cQepbl, HUIHMHIAPA,
KOHyCa; YMEHHE CTPOUTh CEYeHHE MHOTOTpaHHUKa, H300paxarh
MHOTOTPAaHHUKH, (UTYpbl M TIOBEPXHOCTH BpAIEHUS, MX CEYCHHUS, B TOM

YUCJIC C INOMOUIBIO SBJICKTPOHHBIX CPCACTB; YMCHHC TIPHUMCHATH CBOMCTBa




TreOMETPUYECKUX (QUTYp, CAMOCTOSITENFHO (POPMYTUPOBATH OIPEIEICHUS
U3ydaeMbIX (HUTyp, BBIIBUTaTh THUMOTE3bl O CBOMCTBaX M IpPU3HAKAX
reOMETpUYECKUX (HUryp, OOOCHOBBIBATH WJIHM OIPOBEPraTh HUX; YMEHHE
IPOBOJUTH KiIacCU(UKAMIO (PUTYp MO Pa3IMYHBIM MPHU3HAKAM, BBITIOJIHSATH

HCO6XOILI/IMI)I€ AOIIOJIHUTCIIBbHBIC ITIOCTPOCHUSA

11

YMeHue ~ omepupoBaTh  IMOHATHUSIMH:  JIBDKGHHE B IPOCTPAHCTBE,
napayieNbHBIA TIEPEeHOC, CHMMETPHUS Ha IUIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHME MOA0OMS, TMOJOOHBIE (QUIYpBl, yMEHHUE
pacrio3HaBaTh paBHBIE M TOAOOHBIE (HUTYpBI, B TOM YHCJIE€ B TPHPOJIE,
HCKYCCTBE, ApXHUTEKTYpE; HCIIOJIb30BaTh T€OMETPUYECKHE OTHOIIEHHS TPH
pelIeHNH 3a/a4; HaxXOJWTh TEOMETPHUYECKHE BEIWYHMHBI (IJIMHA, YTOJ,
IJI011a/1b, 00BEM) MPHU PELICHUN 3a]1ad U3 IPYIHX y4eOHBIX NMPEAMETOB U U3
pearbHON KU3HU; YMEHHE BBIYUCISATH T€OMETPHUYECKHE BEIWYHHBI (JUTHHA,
yroJl, IUIOMmaab, OOBEM, IUIOIMIAAb IMOBEPXHOCTH), WCIIOJB3YS W3YYCHHBIC
dbopMynBl M METOIBI, B TOM 4YHCJE: IUIONIA b TOBEPXHOCTH THPAMHU/IBI,
MPU3MBI, KOHYCa, IMIUHAPA, TUIOMAas chepbl; 00béM Kyda, MpSIMOYTOJILHOTO
napajuleNiennume/a, MUPaMUabl, TPU3MBI, IIIMHApA, KOHYCa, IIapa; yMEHHe

HaxOJIUTh OTHOIIIEHUE 00HEMOB TTOJI00HBIX (pHUryp
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YMenue onepupoBaTh MHOHSTHUSMU: NPSIMOYroJibHAsh CHCTEMa KOOPJAWHAT,
BEKTOp, KOOpPJAMHATHI TOYKH, KOOPAMHATHI BEKTOpa, CyMMa BEKTOpPOB,
IpOU3BEIEHNE BEKTOpa Ha YHCJIO, pa3lIoKeHHWEe BeKTopa Mo Oasucy,
CKaJs[pHOE MPOM3BEJIEHUE, BEKTOPHOE NPOM3BEIACHHE, Yrol MEXIy
BEKTOpaMH; YMEHHUE UCIOJIb30BaTh BEKTOPHBIA U KOOPIUHATHBIA METOJ IS

PEIICHUA IT'€OMCTPUYCCKUX 3aJiad U 3aaa4 APYyrux y‘IG6HBIX IpeaAMETOB
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YMeHne BbIOMpATh MOJIXOIANIANA METOJ JUIsl PEIICHHs 3a/lay; MOHUMAaHUE
3HAYUMOCTH MAaTE€MaTHKd B HW3YYCHUU MPUPOIHBIX M OOIIECTBEHHBIX
IOPOLECCOB M SBICHUI; YMEHHE paclo3HaBaTh IMPOSIBICHUE 3aKOHOB
MaTeMaTHUKd B HCKYCCTBE, YMEHHE MPHUBOJIUTH MPUMEPbl MaTEeMaTUYECKUX

OTKPBITHI POCCUIICKON U MHUPOBOM MaTeMaTH4YE€CKOU HAYKU




HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMBIX HA EI'D 110 MATEMATHKE

IIpoBepsieMblii 3JIeMeHT co/iep:KaAHUS
Kon
1 Yucna v BBIUMCICHUS
11 Harypanenbie u nensie uncina. [Ipu3Haky JeIMMOCTH HEIbIX YUCE
1.2 Panmonaneubie uncna. OOBIKHOBEHHBIE U IECATUYHBIE IPOOU, TPOIICHTHI, OECKOHEUYHBIE TIEPHOINYECKUE TPOOH
1.3 Apudmernueckuil KOpeHb HaTypaJIbHOU cTeneHu. JlelicTBUs ¢ apuPMEeTHUECKUMU KOPHIMHU HaTypaJlbHOM CTETIeHU
1.4 Cremnenb ¢ menbM niokaszareneM. CTeneHb ¢ pallMOHAIBHBIM MoKa3aTeneM. CBOHCTBA CTETICHU
1.5 CuHyc, KOCHHYC U TaHT€HC YHCIIOBOIO apryMeHTa. ApKCUHYC, apKKOCHHYC, apKTaHT€HC YHCIIOBOTO apryMeHTa
1.6 Jlorapudm yucna. [lecaTHaHbIe U HATYypalbHBIC JTOTapH(PMBI
17 JeiictButenbHble uYncia. Apu@MeTHYECKHE ONEpaluu C JeHCTBUTENbHBIMU 4HclIaMH. [IpuOnvkEHHBIC BBIYMCIICHHS, TpaBHIIa
' OKpPYTJICHUS, MPUKUJIKA U OLIEHKA Pe3yabTaTa BIYMCICHUN
1.8 [IpeobpazoBaHue BhIpaKEHU
1.9 KommnekcHsie yncna
2 VYpaBHEeHUs 1 HEPaBEHCTBA
2.1 Lenpie 1 1poOHO-paIMOHATILHBIE YPAaBHEHUS
2.2 WppatnmonansHble ypaBHEHUS
2.3 Tpuronomerpuyeckue ypaBHEeHHS
2.4 [Toxa3zaTenbHbIE U JOrapuPMHUUECKIE YPaBHEHUS
2.5 Ienbie n ApoOGHO-paLIMOHANBHBIE HEPABEHCTBA
2.6 HppanmoHaibHbIE HEpaBEHCTBA
2.7 [Toxa3zaTenbHbIE U JOrapuPMHUUECKIE HEPABEHCTBA




2.8

Tpuronomerpruyeckue HepaBeHCTBA

2.9 Cucrempl U COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB

2.10 VYpaBHEHMUSI, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu

2.11 Martpuia cucTeMbl TMHEHHBIX ypaBHEHHUH. OnpeaenuTens MaTpULLb
3 OyHKUMU U TpaduKu

31 OyHkuus, crnocoObl 3amanud QyHkuuu. [paduk ¢yHkuuu. BzanMHo oOpatHble ¢yHKuMU. YETHble W HEu€THbIE (DYHKIUU.
. [lepuoanueckue GyHKIUU

3.9 Ob6nacTh ompenesneHus M MHOXECTBO 3HadeHud ¢yHkuumu. Hymu ¢ynkuun. IlpomexyTku 3HakomocTostHCTBA. I[IpomexyTku
' MOHOTOHHOCTH (YHKUHU. MakcuMyMbl 1 MUHUMYMBI QyHKIIMU. Hanbonbiiee 1 HanMeHbllee 3HaueHUe (PYHKIIUU Ha TPOMEXKYTKE

3.3 CrenenHas GyHKIMS C HaTypaJbHBIM U IIeJIbIM Moka3ateneM. E€ cBoiicTBa u rpaduk. CoiicTBa U rpaduk KOpHS N-0i CTENEHH

3.4 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TpadUKH

3.5 [TokazarenpHas u norapudmMuyeckas PyHKIIMH, ©X CBOWCTBA U rpaduKH

3.6 Touxku pa3psiBa. AcuMnToThl rpadukoB ¢hyHKIui. CBOMCTBA (DYHKITUN, HETIPEPHIBHBIX HA OTPE3KE

3.7 [TocnenoBarenbHOCTH, CIOCOOBI 334aHUS TIOCIIE0BATEILHOCTEN

3.8 Apugpmernueckas 1 reomeTpudeckas nporpeccur. @opmyiia CI0KHBIX IPOLIEHTOB
4 Hauana maTemMaTtuueckoro aHanusa

4.1 [TpousBonnas ¢pynkuuu. [Ipon3BoaHbIE S71€MEHTAPHBIX PYHKIUN

42 IIpuMeHeHre MPOU3BOIHON K UCCIIE0OBaHUIO (DYHKIMH HA MOHOTOHHOCTb M 3KCTpeMyMbl. HaxoxaeHne HanOoIb1Iero 1 HAaMMEHbLIETo
' 3Ha4eHUsl QYHKIUHU Ha OTpE3Ke

4.3 ITepBooOpa3nas. Murterpan
5 MHoxecTBa 1 JIOTHKA

5.1 MHoecTBO, onepanuu HaJl MHO>KeCTBaMH. JlnarpamMMmel Jisiepa — Benna

5.2 Jloruka




BeposTHOCTh U cTaTUCTHKA

6.1 OnucarenpHas CTaTUCTHUKA
6.2 BepositHocTh
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha INIOCKOCTH
7.2 [IpsimMbIe U TIIOCKOCTH B MMPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BpALEHUS
7.5 Koopannats! 1 BEKTOpBI




PABOYASA ITPOT'PAMMA y4eOHOro npeamera

«I'eomeTpusi. ba3oBblii ypOBeHb»

HOACHUTEJIBHASA 3AIINCKA

PaGouas nporpamma yueOHOro kypca «l'eomerpusi» 06a30BOro ypOBHS Jis
oOyuaromuxcs 10 —11 kimaccoB pazpaborana Ha ocHoBe DenepaabHOTO
roCy/IapCTBEHHOI0 00pa30BaTENbHOTO CTaHAAapTa CpeIHEro oo1Iero oopa3oBaHus,
C yd4y€TOM COBPEMEHHBIX MHPOBBIX  TPEOOBaHMIA, TMPEABABIAEMBIX K
MaTeMaTH4YeCKOMYy OOpa3oBaHMIO, U TPAJULUUNA POCCUUCKOrOo 00pa3OBaHMUS.
Peanuzarnust mporpaMMbl 00ecTrieunBaeT OBJIAJICHUE KIIFOUEBBIMH KOMIIETCHIIUSIMU,
COCTaBJISIIOIIMMH OCHOBY JIJIi CaMOpa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHmUs,
[IEJIOCTHOCTh OOUIEKYJIBTYPHOTO, JIMYHOCTHOTO M TIO3HABATEIBHOTO Pa3BUTHS
JUYHOCTH O0YYaIOIUXCHI.

HEJN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTe yueOHOro Kypca TE€OMETpHM Ha YpPOBHE CpeIHero oOIero
oOpa3zoBaHus OO0YyCIIOBJI€HA MPAKTUYECKONW 3HAUYMMOCTBIO METANpeIMETHBIX H
NPEIMETHBIX PE3yJbTaTOB OOYy4YeHHUs T€OMETPUM B HAMPABIECHUU JIMYHOCTHOTO
pa3BUTHs OO0y4aromuxcsi, (GopMUpOBaHUS (YHKIMOHAIBHOW MaTeMaTUYeCKON
IPaMOTHOCTH, U3YUYECHHS IPYTUX y4eOHBIX AUCHUILUIMH. Pa3BuTHe y 00ydaromuxcs
NPaBUJIBHBIX TPEACTABICHUNA O CYUIHOCTHM U IMPOUCXOKICHUH T'€OMETPUUYECKUX
aOCTpaKIHMii, COOTHOIIEHUH PEaTbHOTO M UACAIBHOTO, XapaKTepe OTpaKEHUs
MAaTEMATUYECKOW HAYKOW SBJIECHUM H IIPOLECCOB PEATBHOIO MHpPa, MECTE
F€OMETPUM B CUCTEME HAYK U POJIM MATEMAaTUYECKOI0 MOAECIUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
yYalluxcsi, a TakKe KauyecTB MBIIUICHUSI, HEOOXOAMMBIX JIg aJanTalud B
COBpPEMEHHOM OOIIECTRBE.

['eomerpust siBisieTcss OAHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmiero oOpa3oBaHHsA, TaK KaKk oOO0ECreYrBacT BO3MOXKHOCTh H3YYCHHS Kak
JUCUUIUIMH €CTECTBEHHO-HAaYyYHOU HAaNpaBJIE€HHOCTH, TaK U T'YMaHUTAPHOM.

Jlorndeckoe WMbIIUIeHHE, (GOPMHPYEMOE TIPH H3YyUYCHUU OOYyUYaIOIIUMHUCS
MOHSATUUHBIX OCHOB T€OMETPHUH U TOCTPOSHHUHU 1IEMIOYKHU JOTUUECKUX YTBEPKACHUN
B XOJI€ pEUIEHHS TeOMETPUYECKHX 3a/Jad, YMEHHE BBIIBUIaThb U OINPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO MCMOJIB3YIOTCS MPHU PEIICHUU 3a7a4 €CTECTBEHHO-
Hay4YHOT0 IIMKJIa, B YaCTHOCTHU U3 Kypca (PU3UKHU.

YMeHue OprUeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYUIECTBEHHYIO POJb BO
BCEX 00JIacTSIX NEATEeNIbHOCTH uenoBeka. OpueHTalus 4ejloBeKa BO BPEMEHU U



MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIUaabHOTO ObITHS, (opMma
OTPaKEHUSI OKPYXKAIOIIET0 MHpPA, YCJIOBHE YCIEUIHOTO IMO3HAHUS M aKTHBHOTO
npeoOpa3oBaHusl  JAEUCTBUTENBHOCTH.  OmepHpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSIET pa3Hble BUAbl yYEOHOM U TPYIOBOH JAESITEIBHOCTH,
ABIISETCS OAHUM U3 TPOPECCHOHATHHO BAXKHBIX KAdeCTB, MOATOMY aKTyalbHa
3a7aya (HOPMUPOBAHUA y OOYYAIOIIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KAk
Pa3HOBHIHOCTH OOpPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTHYECKOH JEATEILHOCTH TI0 MHOTUM HaTPaBICHHSIM.

Ilenp ocBoeHuUsi mporpamMmbl yueOHOro Kypca «l'eomerpusi» Ha 0a3oBOM
ypoBHEe 0Oy4yeHHss — oOmeo0pa3oBaTeIbHOe U OOMICKYJIBTYPHOE pPa3BUTHUE
oOydaromuxcs  4depe3  oOecreyeHre  BO3MOXKHOCTH  NPUOOpETeHHS U
UCTIONBb30BaHMUS CHCTEMAaTHYECKMX T'€OMETPHUYECKUX 3HAHWH W JIeHCTBUH,
cenuUIHBIX T€OMETPUH, BOZMOKHOCTH YCIICIITHOTO MPOJOHKEHHS 00pa30oBaHMsI
0 CIIEIUAIHOCTSIM, HE CBSI3aHHBIM C IMPUKJIATHBIM HCIIOJIb30BAHHEM I'€OMETPHH.

[IporpaMmMa 1O reomeTpur Ha 0a30BOM YypOBHE TNIpeIHA3HAUYCHA IS
oOyJaroIIMXCcsl CPpeHEH IIKOJIBI, HE UCIBITHIBABIINX 3HAYNUTEIBHBIX 3aTPYAHCHHM
Ha ypOBHE OCHOBHOTO 0OmIero oopazoBanus. Takum oOpa3om, oOydaromniyecs: Ha
0a30BOM YpOBHE JOJKHBI OCBOHWTH OOIIME MaTeMaTHUYECKWE YMEHUS, CBSI3aHHBIC
co crneuu@uKoil TEeoOMeTpHUH U HEOOXOAuMble IS >KU3HH B COBPEMEHHOM
obmrectBe. Kpome 3TOro, oHM MMEIOT BO3MOXXHOCTb HU3yYUTh I'€OMETpHUI0 Oosee
riIyOOKO, €clii B JajbHEHIIeM BO3HMKHET HEOOXOJUMOCTh B T€OMETPHUYECKUX
3HAHUSX B MPOPECCUOHAIBHON JEATETHHOCTH.

JlocTkeHne 1eNd OCBOEHUS TMPOrpaMMbl  OOECIEUMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX 3adad. [IpHOpUTETHBHIMH 3aJjayaMH  OCBOCHHS  Kypca
«I"'eomerpuny» Ha 6a30BoM ypoBHe B 10—11 kmaccax sBISIOTCS:

 popMupOBaHKE TIPEICTABIICHUS O T€OMETPUN KaK YaCTH MUPOBOM KYJIbTYPHI

¥ OCO3HaHHE €€ B3aUMOCBSI3H C OKPY>KAIOIIIUM MUPOM;
 hopMupOBaHKE MPEACTABICHUS O MHOTOIPAHHHUKAX M TeJlaX BPAIICHHS Kak
0 BROKHEUITUX MATEeMATHYECKHX MOJEISAX, MO3BOJISIONINX OMHCHIBATH U
U3y4aTh pa3HbIe SIBICHUS OKPYKAIOIIETO MUPA;

 hopMupOBaHME YMEHHUS pACIIO3HABATH HA YEPTEKAX, MOJICTISX M B PEATbHOM
MUpPE MHOTOTPAaHHUKU U TEJIa BPAICHUS;

 OBJIQJICHHEC METOJAMH PEHICHHUS 3a7a4 Ha TIOCTPOCHHSI HA W300paKECHUSX
POCTPAHCTBEHHBIX PUTYD;

e popMupoOBaHHE yYMEHHS  OMNEPUPOBATH OCHOBHBIMH  TOHATHSIMH O
MHOTOTPAaHHUKAX Y TeJIaX BPAIICHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJIQJICHHE JTOPUTMAMH PEIICHHS] OCHOBHBIX THUIIOB 3a7a4; (hopMUpoBaHUE
YMEHHS TPOBOANTH HECIOXKHBIC JOKA3aTeNbHBIC PACCYXKICHUS B XOJE



pelieHrs CTepEeOMETPUYECKHX 3aJad W 3aJa4 € M[PaKTUYECKUM
COJIep>KaHHEM;

e Pa3BUTHUE MHTEIUICKTYAJIbHBIX U TBOPYECKHUX CIOCOOHOCTEN OO0ydaromuxcs,
MMO3HABATEILHON aKTUBHOCTH, UCCIEAOBATEILCKUX YMEHHM, KPUTUUHOCTU
MBIIICHHUS;

e popmupoBaHre (YHKIIMOHAIHLHON T'PAMOTHOCTH, PEJICBAHTHOW T'€OMETPUU:
yMEHHUE PacIO3HaBaTh MPOSIBICHUS T€OMETPUUECKUX TMOHATUH, OOBEKTOB
U 3aKOHOMEPHOCTEN B peasIbHBIX JKM3HEHHBIX CUTYAIMSIX U TIPU U3yUYCHUU
IpYrux  y4eOHBIX  MPEAMETOB, MPOSBICHHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (hOPMYJIUPOBATh X HA SI3BIKE T€OMETPUU U CO3/1aBaTh
FEOMETPUYECKUE MOJICNIM, TPUMEHATh OCBOEHHBIH TIeOMETPUUYECKUI
ammapar IS perieHus MPaKTUKO-OPUEHTUPOBAHHBIX  3ajad,
UHTEPIPETUPOBATH U OIIEHUBATh MOJIYYEHHBIE PE3YIIbTAThI.

OTAMYUTENEHON OCOOCHHOCTHIO MPOTPAaMMBbl SIBIISIETCS BKJIIOYEHHE B KYpC
CTEpEOMETPUM B Hauajlie €ro u3y4YeHHs 3aJay, peliaeMblXx Ha YpPOBHE
WHTYUTUBHOTO TIO3HAHUS, U OTPEICIEHHBIM 00pa30oM OpraHu30BaHHas paboTa Haj
HUMH, YTO CIOCOOCTBYIOT Ppa3BUTHIO JIOTUYECKOTO U IMPOCTPAHCTBEHHOIO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHUE WHTYUTUBHBIX IPOIIECCOB, MOTHBUPYET K
JadbHENIIEMY U3YUYEHHUIO IPEAMETA.

[Ipennourenue oTAa€TCcsl HArISAHO-KOHCTPYKTUBHOMY METOIY OOY4YEeHUs, TO
€CTh TEOPETUYECKHE 3HAHUSA UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTHb IPEIMETHO-
NPaKTUYECKON AesATEeIbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
ydaluxcs B Kypce€ CTEpEOMETpUU IPOBOAMUTCS 3a CUET pEIIeHUs 3aJad Ha
Co3JaHMe  MPOCTPAHCTBEHHBIX O00pa3oB W  3a7a4 Ha  ONEpPUPOBAHHE
NPOCTpPaHCTBEHHBIMU oOpa3zamu. Co3ganue oOpasza MPOBOAMUTCA C OMOPOW Ha
HATJISATHOCTh, a OINEpUpOBaHME oOOpa3oM — B YCIOBUSAX OTBJICYECHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOJHOTO COAEP KaHUsI.

OcHoOBHBIE cozepkaTeNibHble JUHUU Kypca «I'eomerpum» B 10—11 kmaccax:
«MHuororpanHukmn», «IIpsiMble ¥ IIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BeKTOpBl U KOOPJIMHATHI B IIPOCTPAHCTBE». POPMUPOBAHUE JTOTHUECKUX YMEHUN
pacrpenensieTcs He TOJbKO [0 COAEPXKAaTeNbHBbIM JIMHUSIM, HO W IO TOJaM
00y4eHUS Ha YPOBHE CPEIHEr0 O0IIEro 00pa3oBaHMUs.

Copnepxanue o0pa3oBaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJbTaTaM
OCBOCHHS paboyeil mporpaMMbl, pacupeneln€HHBIM 10 TojaM OO0y4YeHwus,
CTPYKTYPHPOBAaHO TakKuM oOpa3oM, dYTOOBI OBIIAJICHUE T'ECOMETPUUCCKUMHU
MOHSATHUSMHU U HABBIKAMH OCYLIECTBIISIIOCH MOCIEI0BATEIbHO U MOCTYNATEIbHO, C
COOI0/IEHNEM TIPUHIIATIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMS BKITIOYAIINCH B
OOIIlyI0 CUCTEMY TE€OMETPUYECKHUX MPECTABICHUI O0y4arouuxcs, paciupss u
yriyosisist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIEC CBS3H.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenne reomerpun orBoaurcs 2 yaca B Hepeno B 10 knacce u 1 4ac B
Henento B 11 kiacce, Bcero 3a aBa rojia 00ydyenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TOHATUA  cTepeoMeTpuu. Touka, npsMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anmHOe pacnosio)keHue MNpsIMBIX B IPOCTPAHCTBE: IIEPECEKAIOIIUECH,
napajuleibHble W CKpeluuBaroluecss InpsMmble. [lapamienbHOCTs NOpPSIMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: MapajleibHbIE IIPSMbIE B  MPOCTPAHCTBE;
NIapaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh IPSAMOW U INIOCKOCTU. YTIIBI C
COHAIIPABJIICHHBIMU CTOPOHAaMM; YIOJIl MEXAY NPsIMBIMM B IIPOCTPAHCTBE.
[TapannenbHOCTD IIJIOCKOCTEM napaJijiejbHbIe IJIOCKOCTH; CBOWCTBA
napajuleNibHbIX  miockocTed. [lIpocreiimue mpocTpaHCTBEHHbIE (GUTYpPHl  HA
IUIOCKOCTH: TETPAdIp, KyO, Mapayieenurne; MoCTpPOeHUEe CeYSHHIA.

[leprieHAUKYISIPHOCTD MPSIMOM U IUIOCKOCTH: NEPIECHANKYJIISPHBIC MPSIMBIC B
IIPOCTPAHCTBE, NPSMbIC IMAPAJUICIBHBIE W MEPHEHAUKYISIPHBIE K IIOCKOCTH,
IPU3HAK [EPIECHAMKYJIPHOCTH IPSAMOM U INIOCKOCTH, TEOpeMa O IpsIMOH
NEPIEHIUKYIIAPHON IUIOCKOCTU. YTIbI B IPOCTPAHCTBE: YrOJ MEXKIY HNPSAMOU U
IUIOCKOCTBIO;  IBYIPaHHBIA  yroj, JIMHEWMHBIM Yrojl JBYI'PAaHHOIO  yrIua.
IlepnieHAUKYIIAp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKU 10 IIJIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM [0  MJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IUIOCKOCTb.
IlepneHAUKYJIAPHOCTh  IUIOCKOCTEM: IPHU3HAK  NEPHEHAUKYISAPHOCTU  JBYX
mIockocTenl. Teopema 0 TpEX NePIEHAUKYIIApaXx.

MHoOrorpaHHuKu

IlonsiTHE MHOTOIpaHHUKA, OCHOBHBIE DJIEMEHTHI MHOTOI'DAHHMKA, BBIITYKJIbIC
Y HEBBIIYKJIbIE MHOIOTPAHHMKY; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronpHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBI;, MpsAMas U HaKIOHHAs MPU3MbL; OOKOBas U
IIOJIHAst IIOBEPXHOCTh IIPU3MBL. [lapamienenunen, IPSAMOYTOJIbHBIN
napajulesienunes; U ero cporcrsa. llupammpa: n-yronpHas nupamuzaa, TpaHH U
OCHOBaHHE MUPaMU/Ibl; OOKOBas U MOJIHAS TOBEPXHOCTh MUPAMU/IBL; IPAaBUIbHAS U
yCeu€HHasi MNHMpaMuja. OJNEMEHTbl NOpu3Mbl M nupamuasl. lIpaBuiibHbBIE
MHOT'OTPAaHHHKU: MOHATHE NPABUIBHOTO MHOTOTPAHHMKA; NpPAaBWIbHASA NpU3Ma U
IIPaBUJIBHAS NMPaMHUJA; NPaBUIbHAs TPEYroJibHAS IMpPaMHUIAa W TNPABUIbHBIN
TeTpa’ap; KyO. IlpencraBieHue o mNpaBWIBHBIX MHOIOTPAHHUKAX: OKTadIp,
nojeKka’ip U ukocasap. CeueHust npu3Mbl U MUPAMHUIBI.

CummMmeTpusi B IIPOCTPAHCTBE: CUMMETPHUSI OTHOCHUTEIBHO TOYKH, IPSMOU,
IUDIOCKOCTU.  ODJEMEHTBl CUMMETPUM B IIHpaMHIAX, MapaJuIeIeHuIenax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.



BbrunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHOM MOBEPXHOCTH MPSAMOM IPHU3MBI,
IUIOAJb OCHOBAaHUW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSMON MPU3MBI.
[Inomaar OOKOBOM MOBEPXHOCTH M IMOBEPXHOCTU MPABUIBHOM MHPAMMIIBI,
TeopemMa o MiIomaau yceu€HHod mnupamunbl. [lonarue 06 o00bEMe. OO0BEM
MUpaMUbl, TPU3MBI.

[TogoOuble Tena B mpocTtpaHcTBe. COOTHONIICHUS MEXKIY IUIOMIAISIMU
MOBEPXHOCTEHN, 00BEMaMU MTOTOOHBIX TEJl.

11 KVIACC

TeJia BpalueHus

Hunusaapudeckast MMOBEPXHOCT, obOpazyroriue UITUHAPUIECKON
MOBEPXHOCTH, OCh UIWJIWHIPUYECKOW TOBEpXHOCTH. [lunmuHAp: OcCHOBaHWS U
OOKOBasi TOBEPXHOCTh, OOpa3ywolas M OCh; IUIOMAJb OOKOBOW M TIOJHOMU
MTOBEPXHOCTH.

Konnueckass moBepxHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKON MoBepXHOCTH. KOHYC: OCHOBaHUE M BepIlIuHA, 00pa3yromasi
U OCh;, IUIONaAb OOKOBOM ¥ TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpa3yrolue u BbICOTa; OCHOBaHUS U OOKOBAsi TOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IUAMETpP; IJIOMIAb MOBEPXHOCTH ChEpHI.
B3aumnoe pacrnonoxenue chepbl U IMIIOCKOCTH; KacaTelabHas MIOCKOCTh K cepe;
I0a b cephl.

N306pakeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BEépTka HUIUHIpPA U KOHYCA.

KoMmOuHanum Tenm BpalmieHuss U MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJO cdepsl; cdepa, BIUCAHHAI B MHOTOTPAHHHUK, WU TEJO
BpallCHUSI.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOICTBa 00BEMOB Ten. Teopema 00 00bEMe
MPSMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OO0bEM 1MIMHIpA,
koHyca. O0BEM 1mapa u miomaasb chepsl.

[lono6ubie Tema B mpocTtpaHcTBe. COOTHOMICHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TElL.

Ceuennss nwiIMHApa (OapaJieIbHO M TEPHEHIUKYJISIPHO OCH), CEUYEHUSs
KOHyca (mapajuieTbHOE OCHOBAHUIO U MPOXOASIIEE 4Yepe3 BEPIIHMHY), CEUCHHUS
miapa.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha minockocTy U B pocTpaHcTBe. Cl0oKeHUE U BBIYUTAHUE BEKTOPOB.
YMHOXeHHEe BEKTOpa Ha 4yucio. Pa3noikeHne BeKTOpa Mo TPEM HEKOMILJIAaHAPHBIM
BekTopaMm. [lpaBuno mnapamienenunena. PemieHue 3agay, CBA3AHHBIX C
MPUMEHECHUEM TMpaBUJI JACUCTBUA C BekTopamu. [IpsamoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaunatel Bektopa. [lpocreiimue 3agaun B
KOOpJMHATax. Yroa Mexay Bekropamu. CKalaspHOE MNPOU3BEIECHUE BEKTOPOB.
Bbrunciienne yriioB Mexay NpsIMBIMU U IDIOCKOCTAMH. KoOopauHATHO-BEKTOPHBIN
METO/I IIPU PEIICHUN T€OMETPUUECKUX 3aau.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE PE3yJbTATHl OCBOCHHUS TPOrpaMMbl y4eOHOTro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO IPAXKTAHCKON MO3UIIUUA O0YYAIOIIEr0oCsl KAaK aKTUBHOT'O
U OTBETCTBEHHOI'O WIEHA POCCHUHCKOro O0OIIecTBa, MPEICTAaBICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TrpaxaaHcKoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHHUEM
B3aUMOJICHICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBHHM C HX
GYHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaXKIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKEHUSIM POCCUMCKMX MAaTEMAaTHKOB M POCCUHUCKOM MaTeMaTH4€CKOU IITKOJIbI,
K HCTOJIb30BAaHUIO ITUX JIOCTWKCHHH B JPYrUX HayKax, TEXHOJIOTHSX, cdepax

HSKOHOMUKH.
JlyXOBHO-HPaBCTBEHHOT'0 BOCTIMTAHUSL:
OCO3HAHHEM TYXOBHBIX [EHHOCTEeH POCCHIICKOTO HapoJa;

c(hOpPMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTHKEHUN HAYKU U JIESITEIbHOCTHIO
y4€HOTr0; 0OCO3HAHHUEM JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OyMYIIEro.

IcTeTHYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHHEM K MHUpPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHH, pacCyXICHUM;
BOCIIPUMMYHBOCTBHIO K MATEMAaTHYECKUM aCIIEKTaM pa3IuYHbIX BUJIOB UCKYCCTBA.

dusnveckoe BOCIIUTAHME:

c(hOpMHUPOBAaHHOCTHIO YMCHHS TIPUMEHSATh MAaTeMATHYCCKHE 3HAHUS B
HWHTEpecax 370poBOro U 6e30macHoro odpasa KW3HHU, OTBETCTBEHHOT'O OTHOIICHHS
K CBOEMY 3JIOpPOBBIO (370pOBO€ MHUTAaHHE, COATaHCUPOBAHHBIM PEXKUM 3aHATUU U

OT/bIXA, peryisipHas dbuznyeckas aKTUBHOCTH); ¢bu3rIecKoro
COBEpILICHCTBOBAHUS, pu 3aHATUAX CIIOPTHUBHO-03/10POBUTEIBHON
NEATENBHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM ILIEHHOCTH TPYJOIIO0US; MHTEPECOM K
pa3nuuHbiM  cpepam  NPOPEeCCHOHATBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,



TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTreMaTH4eCKOMYy OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKCHUM BCEH JKU3HHW, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3a]1ad MaTeMaTHICCKOW HAITPaBICHHOCTH.

JKOJI0rn4YecKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO DKOJIOTHYECKOW KYJIbTYpbhI, IOHUMAaHUEM BIUSHUS
COIMAJIEHO-DKOHOMHYECKHUX TPOIECCOB HA COCTOSHHUE TMPHUPOJTHON M COIHATIBHOMN
Cpenpl, OCO3HAaHWEM TJ00ATBLHOTO XapakTepa OSKOJOTHYECKHX TMpoOJieM;
OpHEHTaIMeld Ha TPUMCHCHHE MAaTeMAaTHYECKMX 3HAHWHA JUIS pElIeHUs 3a1ad B
00JIaCTH  OKpY’)KaroIIeH cpeapl, IUIAHUPOBAHUS TIOCTYNIKOB W OIICHKH UX
BO3MOXXHBIX TTOCIICJICTBUN JUISI OKPYKAIOIIEH CPEJIbl.

IleHHOCTH HAYYHOT O TIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd W  OOINECTBEHHOW TIPAKTHUKW, TOHUMaHHUEM
MaTEMaTUYECKOM HAyKu Kak c(epbl YeIOBEYSCKOH JCATEITBHOCTH, 3TalloB ¢
pPa3BUTHS M 3HAYUMOCTH JUIS Pa3BUTHS ITUBWIM3AIMW; OBJAJCHUEM S3BIKOM
MaTEMaTUKAd M MaTeMaTHYEeCKOW KYJIBTYPOH KaK CpEJICTBOM ITO3HAHUS MHPA;
TOTOBHOCTBIO OCYIICCTBJIATh TPOSKTHYIO M HCCICAOBATEIBCKYIO EATCIbHOCTD
WHAVUBUAYAJIBLHO U B TPYIIIIC.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHble pe3yJbTaThl OCBOEHHUS IMPOTpaMMbl YYEOHOro MpeameTa
«MareMaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHHUBEPCAbHBIMU
NO3HAGAMETbHLIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcmeUsAMU, YHUBEPCATbHBIMU Pe2YNAMUBHBIMU 0eUCMBUAMU.

1)  Vuueepcarvnvie  nosmasamenwvuvie — Oelicmsus, — 0OecnevuU8arom
Gopmuposanue 0Aa308blX KOSHUMUBHBIX NPOYECCO8 0byuaruuxca (oceoenue
Memo008  NO3HAHUSL — OKPYICarnujeco  Mupa,  NpUMeHeHue  JI02UYEeCKUX,
uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuetr).

ba3oBble Jornueckue AecTBU:

e BBISIBIISAITh M XapaKTEPU30BATh CYIIECCTBEHHBIC MPU3HAKA MATEeMATHUYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXAY MOHATUAMH, (OPMYIHPOBATH
OTIpEJICICHNs] ~ TOHSTUH; YCTAHABIMBATh CYIIECTBEHHBIH MPU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN34;

e BOCIIpUHUMATh,  (opmMymupoBaTh ©  MPEOOpa3OBBIBATh  CYXKIICHUS:
yTBEpJUTEIbHBIE W OTpHUIATEIbHBIC, €IWHUYHBIC, YAaCTHBIE W O0OIIue;
YCIIOBHEIE;

eBBISIBIIAITH ~ MAaTEeMAaTHYECKHE  3aKOHOMEPHOCTH, B3aUMOCBSI3M U
npoTtuBopeursi B (haKkTaxX, MAHHBIX, HAONIOACHUSIX W YTBEPKICHHSIX;



npeajiaraTb ~ KpUTEpUM Ui BBISIBICHHMS ~ 3aKOHOMEpPHOCTEH U
[IPOTUBOPEUHNIL;

e I€JIaTh BBIBOJBI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKHU, JAEIYKTUBHBIX H
MHIYKTUBHBIX YMO3aKJIIOU€HHI, YMO3aKIIOUECHU 110 aHAJIOTHH;

e IPOBOJIUTH CaMOCTOSITEJILHO JI0Ka3aTesbCTBA MaTeMaTUYECKUX
YTBEPKJIEHUN (IIpsIMbIE U OT MPOTUBHOTO), BHICTPAMBATH apryMEHTALUIO,
OPUBOJIUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYKII€HUS U BBIBOJIbI;

e BBIOUPATh CMOCOO pelieHuss y4eOHOW 3amaur (CpaBHUBATh HECKOJIBKO
BapUaHTOB pEIIeHUs, BBHIOMpaTh HauOoyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBaTeibcKHe 1eiiCTBUS:

¢ ICTIOJIH30BaTh BOMPOCHI KaK HCCIEAOBATENbCKUI HMHCTPYMEHT MO3HAHUS;
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUE MPOTUBOpPEUHE, MTpoOIeMy,
yCTaHABIMBaTh HMCKOMOE UM  JaHHOe, (OopMUpOBATH  THUIOTE3Y,
apryMeHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

¢ IPOBOJIUTH CAMOCTOSITENIBHO CIJTAHUPOBAHHBINA SKCIIEPUMEHT, UCCIIEIOBAHHE
[0 YCTaHOBJICHHIO OCOOEHHOCTEM MaTeMaTH4eCKOro OOBEKTa, SIBJICHUS,
IpoIecCca, BBISIBICHUIO 3aBUCHUMOCTEM MEXAYy OOBEKTaMH, SBICHUSIMH,
IPOLIECCAMU;

* CAMOCTOSITENIBHO (OPMYJIMPOBAaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
NpOBEAEHHOTO HAOJIOJEHUS, UCCIIEJOBAHUS, OLCHUBATh JTOCTOBEPHOCTH
HOJyYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHUI];

* [[POrHO3UPOBATh BO3MOKHOE pa3BUTHE IIPOLIECCa, a TaKXKE BbBLABUIaTh
IPEIIOJI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pab6ora ¢ undgopmanmei:

e BBIIBJIAITH 1epULNUTH MHDOpPMALINK, JaHHBIX, HEOOXOAUMBIX JUIsl OTBETA Ha
BOIPOC U JUJIS PELICHMS 3a]a4H;

e BEIOMpATh MHPOPMAIUIO U3 UCTOUHUKOB Pa3IMYHBIX TUIIOB, AaHAJU3UPOBATH,
CUCTEMAaTU3UPOBaTh W HHTEPIPETHUPOBATH HHGOPMAILUIO Pa3IMYHBIX
BUJOB U (OPM IIPEJICTABICHUS;

 CTPYKTYpUpPOBaTh HMH(POPMAIINIO, MPEJICTABIATh €€ B pPa3In4YHbIX (PopMax,
WUTIOCTPUPOBATh IpaUUECKH;

* OLICHUBATH HaJEXHOCTD uH(popmManuu o CaMOCTOATEJIEHO
c(hOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Yuusepcanvnvie KomMyHnuxamuenvle  Oelicmeus, — obecneuusarom

cpopMUpOBAHHOCMb COYUANLHBIX HABLIKOE 00YUAIOUWUXC.

Oo0menne:



¢ BOCIIPUHUMATh U (DOPMYIUPOBATH CYKJCHHUS B COOTBETCTBUHU C YCIOBUSIMH
U TEeIIMU OOIIEHUs; SCHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY
3peHUs B YCTHBIX W MHUCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS IO XOIY
perIeHus 3aa49¥, KOMMEHTHPOBATh MTOJIYICHHBIA PE3YNIbTAT;

eB X0JI¢ 0OCYXIEHHS 3aaBaTh BOMPOCH! MO CYIIECTBY OOCYXTaeMON TEMBI,
IpOOJIEMBI, peIIacMoi 3aJa4M, BICKA3bIBATh HUJIEH, HAIICJICHHBIC Ha TTOMCK
pEIICHMS; COIMOCTAaBIATh CBOM CYXKICHUS C CYXKICHUSAMH JPYTHUX
YYACTHUKOB JTHAJIOTa, OOHAPY)KMBATh PAa3IM4Me W CXOACTBO IO3HIIHI; B
KOppeKTHOU (hopme hOpMyITUpOBATh PA3HOTIACHS, CBOM BO3PAKCHUS,

o IPEACTABIISITh PE3YNIBTATHI PEIICHUS 3a7a4M, IKCIIEPUMEHTA, UCCIIC0OBAHMSI,
NIPOEKTa; CaMOCTOSITEIBHO BHIOMpATh (OpMaT BBICTYIUICHHS C Y4ETOM
3a]1a4 MPEe3eHTAINH U OCOOCHHOCTEH ayAUTOPHH.

CoTpyaHu4ecTBo:

e IOHUMATh W HCIIOJIH30BATh MPEUMYINECTBA KOMAHIHOW W WHAMUBUAYaTbHON
paboOThI TMPHU pENICHUH YYEeOHBIX 3aJlay; MPUHUMATH IICJIb COBMECTHOM
JEATENBHOCTH, IUIAHUPOBATh  OPTraHM3AIlI0  COBMECTHOW  paboTHI,
pacmupeneniaTh BHIbI padOT, JOTOBApUBATHCS, OOCYXKAATh MPOIECC U
pe3yabTat paboThl; 0000111aTh MHEHUS HECKOIBKUX JIFOJICH;

e Y4aCTBOBATh B TPYNIOBHIX (hopMax paboThl (0OCYXIEeHHUS, OOMEH MHEHUH,
«MO3TOBbI€ IITYPMbD» W WHBIC); BBIIOJHATH CBOI YacThb pabOThl U
KOOPJIMHUPOBATH CBOM JEHUCTBUSA C JPYTUMH YJIeHaAMU KOMAaHJIbI;
OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMyITHPOBAHHBIM YYaCTHUKAMU B3aMOIEHCTBHSI.

3) Vuusepcanvnvie  pezynamuenvle Oeticmasus, obecneuusarom

Gopmuposanue cMbiC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCHIU.

Camoopranusanus:

e COCTABJIATH TUIAH, aJITOPUTM PEUICHUS 3a/1ayi, BRIOUPATh CIIOCO0 PEIIeHUs C
y4ETOM UMEIOIIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C y4ETOM HOBOU
UH(POPMAIIHH.

CaMOKOHTPOJIb:

eBIIAJICTh HAaBBIKAMHU  [IO3HABATENIBHOW  PEQIIEKCUU KaK  OCO3HAHMS
COBEPINAEMbIX JEHCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YNIHTATOB;
BJIQJETh CIMOCO0aMHM  CaMOMPOBEPKH, CAMOKOHTpPOJIS Tpolecca ¢
pe3ynbTaTa penieHus MaTeMaTHIECKON 3a71a4H;

o IPEABUACTH TPYTHOCTH, KOTOPHIE MOT'YT BO3HUKHYThH MPH PEIICHUH 3a]1a4H,
BHOCUTH KOPPEKTHBBI B JEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSATEIHCTB,
JTAHHBIX, HAMJICHHBIX ONMTHOOK, BBISBICHHBIX TPYIHOCTEH;



¢ OLICHUBATh COOTBETCTBUE pE3yJbTaTa LEIM M YCIOBHUSAM, OOBACHATH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHHUS DPE3YNbTAaTOB ACATEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

OnepupoBaTh MOHATUIMU: TOUYKA, MPsMasi, TNIOCKOCTh.

[IpuMeHsThL aKCHOMBI CTEPEOMETPUU U CJCACTBUS U3 HUX TPU PEIICHUU
r€OMETPUYECKHUX 3a/1au.

OnepupoBaTh MOHATUSMHU: MTAPATUICIIBHOCTh U MEPIEHAUKYISIPHOCTD MPSIMBIX
Y TJIOCKOCTEH.

KnaccupunmpoBath B3aMMHOE paCHOIOKEHUE NPSIMBIX M IJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh TMOHATHUSMU: JBYTPAHHBIA YTOJ, TpPaHU JABYIPAHHOTO Yria,
pedpo ABYrpaHHOTO YIJja; JUHEWHBIA YroJ ABYTPAHHOIO yrja; rpajycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHHK, BBIYKIBIH W HEBBITYKIIbIN
MHOTOTPaHHUK, 3JIEMEHThI MHOTOTpaHHUKA, MPABUIHLHBI MHOTOT'DAaHHUK.

Pacno3naBaTh OCHOBHBIE BHIBI MHOTOTPAHHUKOB (NIHpaMuaa; TpHU3Ma,
IPSAMOYTOJIBHBIN TTapajuieNienure, Kyo0).

KnaccupunupoBath ~ MHOTOTPaHHUKH, BEIOMpas OCHOBaHUS  JyIS
Kiaccuukaruu  (BBIMYKJIBIE W HEBBIMYKJIbIE MHOTOTPAaHHUKH; TPaBUIIbHBIC
MHOTOTPaHHUKH; TIPSIMbIE U HAKJIOHHBIC MTPU3MBI, TTapaJIICICITUTIC I ).

OrnepupoBaTh MOHATHAMU: CEKYIIas MIIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBSACHITH NPUHITUTIBEI TOCTPOSHUSI CEUCHU M, UCIIOIB3YsI METO/I CIEOB.

CtpouTh CEUe€HHS MHOTOI'PAHHUKOB METOJOM  CJICJIOB,  BBITIOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTE)KH W3 PUCYHKOB TMPOCTHIX OOBEMHBIX (PUTYp: BHA
CBEpXY, COOKY, CHU3Y.

Pemate 3a1aun Ha HaX0XkJACHUE TEOMETPHUUYCCKUX BEIUYUH 10 00pa3liaM Wiu
ajJropuTMaM, IPUMEHSS HW3BECTHBIE AaHAJTUTUYECKUE METOJbl MPH PEHICHUHU
CTaHJIAPTHBIX MAaTEMATUYECKUX 3a7ad Ha BBIYMCICHUE PACCTOSIHUM MEXIY TBYMS
TOYKaMH, OT TOYKM JIO TMPSIMOH, OT TOYKH JIO0 IUIOCKOCTH, MEXIY
CKPEIIMBAOITUMUCS TPSIMBIMH.

PemaTe 3aaun Ha HAXOXKJACHHUE TEOMETPHUUECKUX BEJIUYMH IO 00pasiaM uiu
ajqropuTMaM, TPUMEHSS HW3BECTHBIE aHAJTUTUYECKUE METOJbl MpPH PEHICHUHU
CTAHJAPTHBIX MAaTEeMaTHMYECKMX 3aJad Ha BBIYUCICHHE YIJIOB  MEXKIY
CKPCIIMBAIOIUMHUCA TPAMBIMHA, MEXKIY TNPIMOM W IUJIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.



Boruncnsath 00BEMBI U TUIONIAA MMOBEPXHOCTEH MHOTOTPAaHHUKOB (MpHU3Ma,
nMpaMujia) ¢ M[OpUMEHEHUEeM (OpMys; BBIYUCHIATH COOTHOIICHHUS MEXIY
IJIOMIA/ISIMU TTIOBEPXHOCTEH, 00bEMaMU TOJOOHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh TOHATUSIMH: CUMMETPUS B MPOCTPAHCTBE;, LEHTP, OChb U
IJIOCKOCTh CUMMETPHH; LIEHTP, OCh U TUIOCKOCTh CUMMETPUH (PUTYPHI.

N3Bnekarh, mnpeoOpa3oBbIBATH U HUHTEPIPETUPOBATH HHOOpPMALUIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (PUTypax, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaXx.

[IpumensTy reoMerpuueckue ¢GakThl ISl PEIICHUS] CTEPEOMETPUUYECKHUX
3a71a4, MPEANoIararMx HECKOIBKO IaroB PELICHUs, €CIU YCIOBUS IPUMEHECHUS
3a/1aHbI B SIBHOU (hopme.

[IpumensAT,  mpoOCTEWIIME MPOTPAMMHBIE CPEACTBA U AIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELICHUH CTEPEOMETPUUECKUX 3aad.

[IpuBOIUTE TpPUMEpPHI MATEMATHYECKHX 3aKOHOMEPHOCTEM B MPUPOAE H
YKU3HU, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IprMeHATh TOJIyYEHHBIE 3HAHWUS Ha MPAKTUKE: aHAJIM3UPOBATH pPEAbHbIC
CUTyallud W TMPHUMEHSATh HW3YYEHHBIC IIOHATHUS B NPOLECCE IMOUCKA PEUICHUS
MaTeMaTH4YeCKl CPOPMYJTUPOBAHHONW MPOOJIEMBbI, MOICIUPOBATh pPEabHBIC
CUTyallUM Ha $3bIKE TE€OMETPUM, WCCIEAO0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATUM U TEOpeM, armapara aareOpsl; peraTh
[IPAKTUYECKUE 3a7]a4M, CBS3aHHbBIC C HAXOXKICHUEM T€OMETPUYECKUX BEJIUUMH.

11 KIJACC

OnepupoBaTh TMOHATUAMH: UIUHAPUYECKAs TMOBEPXHOCTh, OOpasyroiue
IIMHJIPUYECKON  MOBEPXHOCTH;,  LMJIMHAP;,  KOHHMYECKass  IOBEPXHOCTH,
oOpa3yrolue KOHUYECKOM TOBEPXHOCTH, KOHYC; cpepuyeckasi IOBEPXHOCTb.

Pacno3naBath Tena Bpamenus (IUIMHIP, KOHYC, cdepa U map).

OOBICHATH CLIOCOOBI MOTYYCHHS TENl BpaIleHUSI.

KnaccudummpoBats B3auMHOE pacronioxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMHU: IIIAPOBOM CETMEHT, OCHOBAHUE CETMEHTa, BHICOTA
CEerMEHTa; IIapOBOM CJIOW, OCHOBAaHUE LIAPOBOrO CJOS, BHICOTA IIAPOBOIO CJIOS;
IapOBOM CEKTOP.

Beraucnsate  00BEMBI W IUIOIMIAMM  TOBEPXHOCTEH  TeNm  BpalleHWS,
T€OMETPUIECKUX TEIl C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh TOHATUSMU: MHOTOTPAHHUK, BIHCAHHBIH B chepy #
OMMMCAaHHBIA OKOJIO cdepsl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WM TEJO
BpAIICHMSI.

BbluncnsaTh COOTHOUIEHUS MEXAY IUIONIAJIMH MOBEPXHOCTEH M 00bEMamMu
MOAOOHBIX TEJl.



N3o0paxate u3ydaeMble (UTYphl OT PYKH U C TPUMEHEHHEM MPOCTHIX
YEPTEHKHBIX UHCTPYMEHTOB.

BoinonHsATh (BBIHOCHBIE) TIJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
duryp: Buj cBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BpalllCHUSI.

N3Bnekath, HHTEpHNpPETUPOBATH U NPeoOpa3oBBIBaTH HHOOPMALMIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaxX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B MPOCTPAHCTBE.

BbINOJNIHATE JEUCTBHUS CJIOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOKEHUSI BEKTOpa Ha YKUCJIO, OOBSICHATh, KAKUMHU CBOMCTBAMU OHU 00JIaat0T.

[IpuMeHsTh TpaBUIIO NapajiesienuIeaa.

OnepupoBaTh NOHATUSAMHU: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOpPA, YIroJ MEXKIY
BEKTOpPaMHM, CKUISIPHOE MPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMHM, CKaJIIpHOE TMPOM3BEICHUE, pPACKIaJbIBaTh BEKTOp IO JBYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3anaBaTh MJIOCKOCTh YPAaBHEHHEM B IEKapTOBOW CHCTEME KOOPAHUHAT.

[IpumensTe reomeTpuueckue (aKThl NS PEIICHUS CTEPEOMETPUUECKUX
3a/1a4, TPEANOJaramllinX HECKOIBKO IIaroB PEIIEHUs, €CIU YCIOBUS MPUMEHEHHUS
3aJlaHbl B IBHOM (hopme.

Pemate mpocreiine reoMeTpuyYecKHe 3aadyd Ha NPUMEHEHHWE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaun Ha [10KAa3aTE€IbCTBO MAaTEMAaTUYECKUX OTHOLIEHUW U
HAX0XJICHHE T€OMETPUUECKUX BEJIMYMH 10 00pa3liaM WM aJIrOpUTMaM, IPUMEHSS
U3BECTHBIE METO/IbI IIPU PELIEHUU CTAHAAPTHBIX MATEMATHYECKUX 3a/1a4.

[IpumeHaT, mpocTeiiMe NpPOrpaMMHBIE  CPEACTBA W DIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKUX 3a/1a4.

[IprBOAUTE TpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B MPUPOJE U
YKW3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IprMeHATh MOJYYEHHBIC 3HAHUS HA MPAKTUKE: aHAIU3UPOBATH DPEAJIbHBIC
CUTyallUM W IPUMEHSATh W3YYCHHBIE TMOHATHS B MPOLECCE IOUCKA PEIICHUS
MaTeMaTu4eckd C(HOpMyIUPOBAHHOW MPOOJIEMBI, MOJEIUPOBATh PpPEaTbHBIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, MWCCIEA0BATh IOCTPOCHHBIE MOJEIH C
MCITOJIb30BAaHUEM TE€OMETPUIECKUX TIOHIATHI U TE€OpeM, amnmapara aareOpsl; penarh
MMPAKTUYECKUE 3a]1a4, CBA3AHHBIC C HAXOKICHUEM T€OMETPUYECKUX BEJIUYMH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
bubmmoreka [IOK
1 B 1
BEACHIE B CTCPEOMETPHIO 0 https://m.edsoo.ru/1c209e37
9 [IpsimbIe ¥ IIOCKOCTH B IPOCTPAHCTBE. 12 1 bubnuorexa [JOK
[TapamiensHOCTE IPSAMBIX U IIJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneHMKyYISIPHOCTD NMPSAMBIX U 12 bubnuoreka [JOK
IIJIOCKOCTEMN https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
4 v 10 1
FAIEL MEACAY TIPAMBIMEH H [IIOCKOCTAMH https://m.edso0.ru/1c209e37
bu6mmoreka [IOK
5 M 11 1
HOTOTPauHHKH https://m.edsoo.ru/1c209e37
N bu6mmoreka [JOK
6 06 9 1
HEMBL MHOTOTPAHHHKOD https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CEUCHMS, PACCTOSHUS U YTJIbI 4 1 Et?[i?;lr?::(;(szgﬁllic 209637
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KVIACC

KoaunuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHHe pa3aeioB H TeM nudpoBLIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcbl
bubmmoreka [IOK
T 12
©J1a BpaieHus https://m.edsoo.ru/1c209e37
. bubnuorexa [JOK
006 5 1
BEMBLTET https://m.edsoo.ru/1c209e37
BekTopsl ¥ KOOPAMHATEI B IIPOCTPAHCTBE 10 1 bubmmorexa [OK
p pA poctp https://m.edsoo.ru/1c209e37
[ToBTOpEeHue, 0600IICHNE, 7 1 bu6moreka [IOK
cUCTeEMAaTU3aIys 3SHaHUH https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne aTra nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTuueckue A op
n/n Bcero H3ydeHusi | o0pa3oBaTebHbIE
padoTsbI padoThI
pecypcsl
OCHOBHBIC TIOHATHS CTEPEOMETPHU:
TOYKa, MpsiMasi, INIOCKOCTh,
npocTpaHcTBo. [IpaBuna
1 N300paKEHNA HAa PUCYHKAX: 1 bubmmorexa [OK
p pHCYH o https://m.edsoo.ru/aecc77cd
M300pakeHUS TIIIOCKOCTEH,
MapajuieTbHbIX MPSMBIX (OTPE3KOB),
CEpEeMHBI OTPEe3Ka
[TonsTusa: nepecekaronecs
2 IUIOCKOCTH, TIEPECEKAIOIINECS IPAMast 1 bubmiorexa HOK
> 1P . P https://m.edso0.ru/2d8a9c99
M IIOCKOCTD
[TonsaTHs: IEpeceKaronuecs
3 IUIOCKOCTH, IIEPECEKAONINECS IPIMas 1 Eubmrorexa HOK
> TICP p https://m.edsoo.ru/db685e73
U INIOCKOCTD
3HaAKOMCTBO C MHOTOTPaHHHKAMH,

4 n300pakeHUE MHOTOTPaHHHUKOB Ha 1 bu6mmoreka [JOK
PUCYHKaX, Ha IPOEKIIMOHHBIX https://m.edso0.ru/a63959ed
yepTekax
HavanbsHbie cBenenus o kyoe u

5 OUpaMUe, UX Pa3BEPTKH U MOJEITH 1 bubmnorexa [IOK

P XD p ' https://m.edsoo.ru/b30dff38
CeueHnsi MHOTOTPAaHHHUKOB
bu6mmoreka [JOK
6 HauansHble cBeneHUs 0 Ky0e 1 1
a Y https://m.edsoo.ru/3d8ffd32
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MIAPaMHU/JIE, UX Pa3BEPTKU U MOJIEIIN.
CeueHust MHOTOIPAaHHUKOB

TTonsaTue 00 aKCHOMATUYECKOM

7 MOCTPOCHUU CTEPEOMETPHH: AaKCUOMBI bubnmorexa LOK
) https://m.edsoo.ru/Occ5c4fe
CTEPEOMETPUHU U CIIEACTBUS U3 HUX
ITousTHe 00 aKCHOMATHYECKOM
8 MOCTPOCHUH CTEPEOMETPHH: AaKCUOMBI bubnmorexa LOK
’ https://m.edso0.ru/239c8ch4
CTEPEOMETPUH U CIEACTBUS U3 HUX
TTouarre 00 akCHOMaTHYECKOM
9 MTOCTPOCHUH CTEPEOMETPHH: AaKCHOMBI bubnmorexa LOK
) https://m.edso0.ru/65c6b106
CTEPEOMETPUH U CIICACTBUS U3 HUX
TTouarre 00 akCHOMaTHYECKOM
10 IIOCTPOEHUH CTEPEOMETPUMN: AKCUOMBI bubmmorexa [OK
P p PHH: https://m.edsoo.ru/258fc245
CTEPEOMETPUH U CIICACTBUS U3 HUX
B3anMHOe pacniosiokeHHE IpsSIMBIX B
1 MPOCTPAHCTBE: MEPECEKAIOIINECS, bubnuoreka [JOK
MapaJiyIeIbHbIEC U CKPEIIUBAIOIIECS https://m.edsoo0.ru/1a2520f6
MpsSIMBbIC
[TapannensHOCTh TPSIMBIX U
IJIOCKOCTEH B IPOCTPAHCTBE:
12 napajuielIbHbIE IPSIMBIE B bubmorexa [IOK
P p . https://m.edsoo.ru/93ad36b3
MPOCTPAHCTBE; MapaJUICIIBHOCTD TPEX
MIPSMBIX
[TapannensHOCTh IPSAMBIX U
13 IJIOCKOCTEN B IPOCTPAHCTBE:! bubnuoreka [IOK
[TapamiensHOCTE IPSMOM U https://m.edsoo.ru/ee1d19b9
IIOCKOCTH
bubnunoreka IIOK
14 VYTl ¢ COHaNpaBICHHBIMU i

https://m.edso0.ru/9f4071b9
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CTOpPOHAMH

15 VYros Mexy npsiMbIMU B bubnmoreka [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron mexay npsMbIMU B bubnuorexa [JOK
IIPOCTPAHCTBE https://m.edsoo0.ru/2935a9a0
17 [TapamienpHOCTB IIJIOCKOCTEM: bubnnorexa [JOK
MapaJyieabHbIE TNIOCKOCTH https://m.edsoo.ru/2e18f255
18 CpoiicTBa napauieabHbIX MIIOCKOCTEN brbmmorexa [OK
P https://m.edsoo.ru/e504d656
[Ipocreiinre npocTpaHCTBEHHbIE
19 (Gurypsl Ha MIOCKOCTHU: TETPAI] bubnmorexa [JOK
P  TOIPaNIp, https://m.eds00.ru/4a28dc02
KyO, mapaJuienenumnesa
. bubmuorexa [JOK
20 II
OCTpoFitHe Cereihr https://m.edsoo.ru/1d434d0f
. bu6mmoreka [IOK
21 Hoctpoertne ceueriit https://m.edsoo.ru/ec26fe5d
KonTtponsHas padoTa o tTeme
"IIpsiMbIe ¥ TIJIOCKOCTH B bubnuoreka [JOK
22
npoctpanctse. [lapamienbHOCTh https://m.edso0.ru/9a0a9e56
MPSAMBIX U IIOCKOCTEH"
[lepnieH IuKyNIAPHOCTD MPSMOM U
23 HJ'I(I))CKO(:‘[;“I/I'}II'[G pneH UK JP;H HBIC bubmmorexa [JOK
- HCPHCIAMIIAP https://m.edsoo.ru/b19f6a5d
MIPSIMBIE B IPOCTPAHCTBE
24 IIpsimbie mapanenbHbIe U bubnnoreka [JOK
MEePIEHIUKYIISPHBIE K IUNIOCKOCTU https://m.edsoo.ru/0ac11c95
o5 [Ipsimble mapasienbHble U bubnuoreka [IOK
MEePIEHIUKYIISPHBIE K IUNIOCKOCTU https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHuKyIIpHOCTH bubnuoreka [IOK
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IIPSIMOM U IIIOCKOCTH

https://m.edsoo.ru/f85bfc46

97 [Ipu3Hak nepneHuKyIspHOCTH bubmuorexa [IOK
PSIMOM U TUIOCKOCTH https://m.edso0.ru/79165d15

28 Teopema o npsmoit bubnuorexa [JOK
NEPIEHIUKYIISIPHON INIOCKOCTH https://m.edso0.ru/635¢5087

29 Teopema o npsmoit bubnnorexa [JOK
MEePIEHANKYISIPHOM TIIOCKOCTH https://m.edsoo.ru/bd3745f8

30 Teopema o npsmoit bubnuorexa [JOK
NEPIEHIUKYIISIPHON INTIOCKOCTH https://m.edsoo.ru/7d18834b
[eprieHAUKYISAp ¥ HAKIIOHHBIE:

31 paccTOSIHAE OT TOYKH JI0 IJIOCKOCTH, l:g?;g:;i?ﬁg 3c47743
paccTosIHUE OT MPSAMOM JI0 TIIIOCKOCTH Re:m. '
[eprieHAUKYISAp ¥ HAKIIOHHBIE:

bub. OK

32 paccTosiHME OT TOYKH JI0 IJIOCKOCTH, htI;Isz'I/I;IrZTeec;(sa:)gru I66fefadd
PacCTOSHHUE OT MPSAMOH [0 TIOCKOCTH T '
[leprienAnKyIsAp ¥ HAKIOHHBIE!

bub. OK

33 paccTosiHUEe OT TOYKH JI0 MJIOCKOCTH, htI;Isz'I/P/Ir?wTee(;(sa:)gru /a5b7b3e3
PAcCTOSIHUE OT MPSIMOM [0 IIJIOCKOCTH T '
[leprienaAuKyIsAp U HAKIOHHBIE!

34 paccTosiHMe OT TOYKH JI0 IJIIOCKOCTH, Et?i?;lr?:(iigﬁllébee 22be
PacCTOSHKUE OT MPAMOI 0 IIOCKOCTH —— '

35 VYTIiael B IPOCTPAHCTBE: YIOJI MEXIY bubnuoreka [JOK
MPSAMOU U TIJIOCKOCTHIO https://m.edso0.ru/6b61b2b4

36 JIByrpaHHbIN yroJi, TMHEHHBIN yromi bubnuoreka [IOK
JBYTPAHHOIO yria https://m.edsoo.ru/5fa0b3ce

37 JIByrpaHHbIN yroJ, JUHEHHBIN yroJl bubnuoreka [IOK
JBYTPAHHOIO yria https://m.edsoo.ru/c7c777ed

38 [lepneHIMKYIAPHOCTD MJIOCKOCTEH: bubnuoreka [IOK
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MPU3HAK NEPHECHIUKYIAPHOCTHA ABYX
IJIOCKOCTEN

https://m.edsoo.ru/ec3e2da3

[lepneHUKYISIPHOCTD INIOCKOCTEN:

bub6mmoreka [{OK

39 HpHsHar HeupHeHHHKyMpHOCTH ABYX https://m.edsoo.ru/ed9e2a8e
IJI0CKOCTEN
[lepneHUKYISIPHOCTD INIOCKOCTEN:
40 MIPU3HAK MEPIEHANKYISIPHOCTH ABYX bubmorexa HOK
. https://m.edsoo.ru/ba75dc57
IJI0CKOCTEHN
41 Teopema o TpEX nepneHANKYIApax brbmmorexa [OK
https://m.edsoo.ru/e4972cdc
42 Teopema o Tpéx nmepneHAUKYIIpax bubnmorexa [JOK
https://m.edsoo.ru/52188a7d
43 Teopema o TpEx mepreHIUKYISIpax bubmorexa [OK
https://m.edso0.ru/9f246736
KonTtponpHas padoTa o remam
m "TlepneHAUKYIIPHOCTD MPSAMBIX U bubnuoreka [IOK
mrockocter" u "YTrael Mexay https://m.edsoo.ru/5b971ef3
MPSMBIMU U IJIOCKOCTAMU"
[ToHsiTHE MHOTOTpaHHUKA, OCHOBHbBIE
3JIEMEHTHl MHOTOTpPaHHUKA,
45 BBIITYKJIBIC U HEBBIITYKJIbIC bubmorexa HOK
N https://m.edsoo.ru/2d24e873
MHOTOTPAaHHUKU; Pa3BEPTKA
MHOTOTpaHHUKA
[Ipu3ma: n-yrosibHas npu3Ma; TpaHu U
46 OCHOBAHUS IPU3MBI; TIpsIMast 1 bubnuoreka [JOK
HaKJIOHHAas MPU3Mbl; O0KOBas U https://m.edsoo.ru/b4ad63ad
TMOJIHASI TIOBEPXHOCTH MTPU3MBI
47 [Tapannenenunen, mpsIMOYTOJIbHBIN bubnuoreka [IOK

napaJiieJICIrIiea U €ro CBOMCTBA

https://m.edsoo.ru/8a7be683



https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/8a7be683

48

[Mupamua: n-yrojipHas nupamua,
I'paHH ¥ OCHOBAHUE MTUPAMHU/IbI;
O0KOBas ¥ MOJHAsI TOBEPXHOCTh
MUPAMHU/IbI; IPABUIIbHAS M YCCUEHHAS
nupamuIa

bub6mmoreka [{OK
https://m.edsoo.ru/fblcd0a5

49

[IpaBuIBHBIE MHOTOTPAHHUKU:
MOHATHE TPABHIILHOTO
MHOTOTpaHHUKA; MPABHIIbHAS IPH3Ma
Y TIpaBWIIbHAS TIHPAMHUJIA; PABUIIbHAS
TpEyroJibHas MUPaMUIA U
MIpaBUWJIbHBIN TETpadIp; KyO

bubmmoreka [{OK
https://m.edsoo.ru/074c8865

50

[IpencraBnenue o MpaBUIbHBIX
MHOl"Ol"paHHI/IKaXZ OKTaSJIp,
JOJICKadIp M UKOCAdIP.

bu6moreka [IOK
https://m.edsoo.ru/a0fdd5bf

51

CummMeTpus B MPOCTPAHCTBE:
CUMMETPHUS OTHOCUTEIILHO TOUKH,
NPAMOM, TIIOCKOCTH. DJIEMEHTBI
CUMMETpPUHU B TUPAMUJIAX,
napajuieNienuneax, NpaBuiIbHbIX
MHOTOTPaHHUKAX

bu6mmoreka [IOK
https://m.edsoo.ru/b9e777d9

52

Brruncnenue semMeHTOB
MHOTOTPaHHUKOB: p&Opa, AMaroHasu,

YTJIbI

bubmuoreka [JOK
https://m.edsoo.ru/6cdbecef

53

[Tnomans OOKOBOM MOBEPXHOCTU U
MOJIHOW MTOBEPXHOCTHU MPAMOM
MIPU3MBI, IJIOLIa/lb OCHOBAaHUH,
TeopemMa 0 O0KOBOM MOBEPXHOCTH
IPSAMOM IIPU3MBI

bu6mmoreka [JOK
https://m.edso0.ru/37d84157

54

[Tnomans OOKOBOM MOBEPXHOCTH U

bu6mmoreka [JOK
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IIOBEPXHOCTH ITPABUIIBHON

MUPaMHIBI, TEOPEMa O IJIOIIAIN
OOKOBOI IOBEPXHOCTH YCEUEHHOM

https://m.edso0.ru/5603e30b

T PAMHIBI
55 KonTtposnsHas paboTa o teme bubmorexa [IOK
"MHororpaHHuKu" https://m.edsoo0.ru/a95f5c04
N bubnuorexa [JOK
56 Mowsrne 00 00neme https://m.edso0.ru/7ad0020b
. bubnuorexa [JOK
>7 OOBEM nHpamup! https://m.edso0.ru/235171b3
N bubmuorexa [JOK
58 OOBEM mHpamH LI https://m.edsoo.ru/f47dfefd
N bubmuorexa [JOK
59 OOBEM mHpamH LI https://m.eds00.ru/79c¢10312
N bu6mmoreka [IOK
60 OOBEM mHpamH LI https://m.edsoo.ru/2faadc3f
N bu6mmoreka [IOK
61 OObEM mp3MEI https://m.eds00.ru/79853608
N bu6mmoreka [IOK
62 06
M TPH3MBI https://m.edso0.ru/1e053890
N bu6mmoreka [IOK
63 OOBEM pH3MbI https://m.edso0.ru/482d3f51
64 KonTtponbHas padoTa o tTeme bubnunoreka [JOK
"O6bEMBI MHOTOTPAaHHUKOB" https://m.edsoo.ru/28a6573c
[ToBTOpEHue, 06001meHne
65 CHUCTEeMaTH3alysl 3HaHH. bubmuoreka [JOK

[Toctpoenue ceueHuit B
MHOTOTpaHHUKE

https://m.edsoo.ru/098bedad
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[ToBTOpenue, 06o0IIEeHNE
cucTeMaTu3anys 3HaHuH.

66 Beruncnenue paccTosHUM: MEXIY 1 bubnuorexa [JOK
JBYMS TOYKaMH, OT TOYKH 10 NPSIMOH, https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 IJIOCKOCTH, MEXKIY
CKPELIMBAOIIUMUCS MPSIMBIMH
bubmmoreka [{OK
67 Hrorosas koHTpoJbHAs paboTa 1 httos://m.edsoo.ru/b3146bc0
[ToBTOpEHue, 060061EeHNE
CHUCTEeMaTU3alrs 3HaHH.
Beruncnenue yrioB: Mex
68 CerIHI/IBaIOHJ;ZIrMI/ICSI prII\J/IIIiMI/I, 1 bubmorexa LOK
N https://m.edso0.ru/56765e8b
MEeXAY NPSIMOH U MIIOCKOCTHIO,
JBYTPAHHBIX YTJIOB, YTJIOB MEXIY
IJIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne ara undposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue A op
n/n Bcero u3yuyeHusi | odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
Cdepa u map: neHTp, paamnyc,
1 IUaMeT); IIOalb HOBEPXHOCTH 1 bubnmorexa LOK
P> P https://m.edso0.ru/0341bc2b
cepbl
Bsaumnoe pacnonoxenue chepsl u
bu6moreka [IOK
2 IJIOCKOCTH; KacaTeabHas MIIOCKOCTh 1
https://m.edsoo.ru/bed12a43
K cdepe; mromanb cepol

3 N3o006paxkenue chepsl, mapa Ha 1 bubnuoreka [IOK
mwiockoct. CeueHus mapa https://m.edsoo.ru/bc15f7f2
Hunuaapuyeckas IOBEPXHOCTbD,

4 00pa3yromue MHIHHIPUICCKOM 1 bubnuoreka [IOK
MOBEPXHOCTH, OCh LIMJIMHIPUIECKON https://m.eds00.ru/6054b8c1
MMOBEPXHOCTHU
Hunuaap: ocHoBaHUS U OOKOBast

5 MMOBEPXHOCTh, 00pa3yromas 1 OCh; 1 bubnuoreka [JOK
Ioaas OOKOBOM U ITOJIHON https://m.edso0.ru/188f6216
MMOBEPXHOCTHU
N3o00paxkenue nunuHapa Ha
IIOCKOCTH. Pa3BépTka nunuaapa.

6 Ceuenus muIMHJIPA (TIOCKOCTHIO 1 bubmnorexa [IOK

N P ’ https://m.edsoo.ru/016e25eb
napayienbHON UITN
MEePIEeHIUKYIIPHON OCH IIUIUH/IPA)
bubnunoreka [JOK
7 KoHnueckas noBEpXHOCTSD, 1 1

https://m.edsoo.ru/c94ba09b
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o0Opa3yrIne KOHUIeCKOU
IIOBEPXHOCTH, OCh U BEpPILKHA
KOHMYECKOW IMOBEPXHOCTH

Konyc: ocHOoBaHue u BepvHa,

8 oOpa3yroinas U 0Ch; IJIOMAIb brbmmorexa LOK
. . https://m.edso0.ru/897dd3b2
OOKOBOII U TIOJIHOW MOBEPXHOCTH
VYceu€Hnsiit KoHyC: 00pa3 ue u
9 BBICOTA; OCHOBaIZI/ISI " gOKZI:;z bubmorexa HOK
’ https://m.edsoo0.ru/1468bab3
MTOBEPXHOCTh
N3006paxkenue koHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.

10 Ceuenus koHyca (TUIOCKOCTHIO, bubmuorexa [JOK
MapajuieJIbHON OCHOBAHMIO, U https://m.edsoo.ru/Obdelbe8
IJI0CKOCTBIO, IPOXOIAIIEH yepes
BEPIINHY)

1 KomOunarmus Ten BpamieHus u bubnuoreka [IOK
MHOTOT'PAHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpaHHuK, ONMUCAHHBINA OKOJIO

12 cdepsr; cepa, BucaHHas B bubnuoreka [JOK
MHOTOTI'PaHHUK WJIH B TEJIO https://m.eds00.ru/0b136158
BpallleHUS

13 [Tonsarue 06 00bEMe. OCHOBHBIC bubmuoreka [JOK
CBOMCTBAa 0OBEMOB TeII https://m.edsoo.ru/26a03fb7

N bubmuoreka [JOK
14 O6bem unmHApa, KoHycCa https://m.edso0.ru/5513d87b
N bubmuoreka [JOK
15 O0bem wapa u owas cheps https://m.edsoo.ru/d189bde2
16 ITooOHBIE TENa B MPOCTPAHCTBE. Bubmmorexa LIOK

https://m.edsoo.ru/810cfleb
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COOTHOIICHUS MEXTy IIOIIAIMU
MOBEPXHOCTEH, 00BEMAMHU
MOJA0OHBIX TEJ

17 KonTposnsHast paboTa mo Temam bubnuorexa [JOK
"Tena Bpamenus" u "O0beMbI Ten" https://m.edsoo.ru/4a33a8ab
18 BekTop Ha miockocTu U B bubnuorexa [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CrnoxeHue ¥ BRIUUTAaHUE BEKTOPOB bubmorexa HOK
p https://m.edso0.ru/23f4f089
bu6moreka [IOK
20 h%
MHOZCIHE BEKTOPH Ha HHCH0 https://m.edsoo.ru/dee379eb
Pasznoxxenne BexTopa 1o Tpém
21 HEKOMIUTAaHAPHBIM BEKTOpaM bubmorexa OK
P pamt https://m.edsoo.ru/a28fd74e
[IpaBuino napamwienenunena
Pemenne 3amad, cBI3aHHBIX C
22 MPUMEHEHHEM TPaBIII JeHCTBUIA ¢ Bubmmorexa [JOK
P P A https://m.edso0.ru/5a827900
BEKTOpaMu
KoopanHaTHO-BEKTOPHBIN METO
23 1} I/IpiI_HGHI/II/I FCOMG”]I;“) WYECKUX " bubmmorexa [TOK
pHp P https://m.edsoo.ru/d3alfe30
3a/a4
[IpsmoyronpHas cucrema
24 KOOpPJUHAT B POCTPAHCTBE. bubnnoreka [JOK
Koopnunatsel Bekropa. [Ipocreiiue https://m.edsoo.ru/48db7058
3a/lauM B KOOPJAWHATAX
o5 VYron Mex 1y BEKTOpaMH. bubnuoreka [JOK
CkansipHO€ MPOU3BE/IEHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Boruncnenue yrioB Mexy bubnuoreka [IOK

MPpsAMBIMHA U IIJIOCKOCTAMUA

https://m.edsoo.ru/8efbe78e
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KonTtposnsHas paboTa o teme

27 "BeKTOophl U KOOpAUHATHI B 1 bubmiorexa LIOK
. https://m.edsoo.ru/77c22fc5
MPOCTPAHCTBE
[ToBTOpEHUe, 0600IICHNE U
cucrtemaTtu3aiys 3HaHui. OCHOBHBIC bub6mmoreka [{OK
28 1
¢burypsl, (hakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TUTAHUMETPU T
[ToBTOpEeHue, 0600IICHNE U
29 cucteMaruzanus 3HaHui. OCHOBHBIE 1 bubnuorexa [JOK
¢burypsl, GhakThl, TEOPEMBI Kypca https://m.edso0.ru/078cd184
TUTAHUMETPUHT
[ToBTOpEeHUE, 0600IIEHNE 1
30 cUCTeMaTH3alys 3HaHU. 3a1auun 1 bubmuorexa [JOK
IJTAHUMETPUU U METOJIbI UX https://m.edsoo.ru/7491efe0
perieHus
[ToBTOpEeHue, 0600IICHNE 1
31 cHCTeMaTH3alus 3HaHui. 3a7aun 1 bubmuorexa [JOK
IJIAHUMETPUU U METOJIbI UX https://m.edsoo.ru/4dffda97
pereHus
[ToBTOpEeHUE, 0600IICHNE 1
32 cucTeMaTu3auus 3HaHui. OCHOBHbBIC 1 bubnuorexa [JOK
¢burypsl, GhakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEPEOMETPUH
bubnuoreka [JOK
33 Hrorosas konTpostbHas pabota 1 https://m.edsoo.ru/ec24dfc2
34 [ToBTOpEHue, 06001IeHNE U 1 bu6mmoreka [JOK
cucTeMaTu3alys 3HaHuH https://m.edsoo.ru/f465d10e
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME



https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e

MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30BATEJIBbHOM ITPOI'PAMMBbBI

10 KIIACC
Kon .
IIpoBepsiemble npeAMeTHBbIE pe3yJIbTAThl 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHOM MPOIrPaMMbI CpeiHero o01ero 00pa3oBaHus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh MOHATUSAMU: TOUKA, MPsAMas, INIOCKOCTb
25 [TpuMeHsATh aKCHOMBI CTEPEOMETPUH U CIICICTBUS M3 HUX MPH PEIICHUH
' reOMETPUUYECKUX 33/1a4
-3 OmnepupoBaTh MOHATHUSMH: MAPAJUIEITBHOCTh W TEPICHINKYISPHOCTH
' MPSIMBIX U INTIOCKOCTEN
-4 Knaccuduimposars B3auMHOE paclojOkKeHHE MPSIMBIX U TJIOCKOCTEH B
' MPOCTPAHCTBE
OnepupoBaTh MOHATUSMU: JBYTPAHHBIN Yrojl, TpPaHU JBYI'PAHHOTO YTJa,
7.5 pedpo IBYIpaHHOTO yIiia, TMHEHHBIM YroJl IBYTPaHHOTO YIJia, TpaaycHas
Mepa IBYTpaHHOro yria
_ OnepupoBaTh MOHATHUSAMU: MHOTOTPAHHUK, BBIMYKJIBIH U HEBBITYKIIbIH
' MHOTOTPaHHUK, 3JIEMEHTbl MHOTOTPAaHHHKA, TPABUIIbHBI MHOTOTPAHHUK
27 PacrioznaBaTh OCHOBHBIE BHbl MHOTOTPAaHHUKOB (IHpaMuja, MpU3Ma,
' MPSIMOYTOJIBHBIN MapajuieenuIe;], Kyo)
Knaccudpunupoare  MHOTOTpaHHHMKH, BBIOMpas  OCHOBAaHUSA  JUIA
- KIaccu@ukanuy  (BBINYKJIbIE W HEBBIIYKJIbIE  MHOTOTPAHHUKH,
' NpaBWJIbHbIE MHOTOTPAHHUKH, TMPSIMbIE U  HAKIOHHBIE MPHU3MBIL,
napasuieIeHIe bl )
- OmnepupoBaThb HNOHATHSAMMU: CeKyIas IJIOCKOCTB, CEUEHHUE
' MHOT'OI'paHHHMKOB
210 OOBSACHATH  NPUHIMIIBI  TOCTPOCHUS  CEYEHUH  MHOTOI'PAaHHHUKOB,
' UCIIOJIB3YSI METOJ] CJIEZOB
- 11 CTpouTh Cce4YeHHsS MHOTOTPAaHHUKOB METOJOM CJE/I0B, BBINOJIHATD

(BBIHOCHBI€) MJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX UTYD:




BUJ] CBEpXY, COOKY, CHU3Y

7.12

Pemrate 3ala4i Ha HAXO0XKXACHUC ICOMCTPUYCCKUX BCIWYHH I10 06pa3uaM
W aJiropyurMaMm, IMNPpUMCHAA HM3BCCTHLIC AHAJIUTUYCCKUC MCETOJbI IIpH
peICHMU CTAaHAAPTHBIX MATCMATHYCCKUX 3ada4 Ha  BbIYHUCICHUC
paCCTOﬂHI/Iﬁ MCXKIY ABYMsS TOYKaMH, OT TOYKHU OO HpHMOI\/JI, OT TOYKH 10

IIJIOCKOCTH, MCKAY CKPCIINBAIOIIUMHUCA IPAMBIMU

7.13

Pemath 3a1aun Ha HAX0XJICHUE TEOMETPUUYCCKUX BEIUYHH MO 00pasiam
WU alTOpUTMaM, MPUMEHSISI W3BECTHBIC aHATUTHYECKHE METOHBI IPH
pelIeHNN CTaHAAPTHBIX MAaTEeMaTHYECKUX 3a/lad Ha BBIYHMCICHUE YTJIOB
MEX/Iy CKPEIIMBAIOIIUMHUCS MPSMBIMHU, MEXAY MPSMON U TUIOCKOCTHIO,

MCKAY MIIOCKOCTAMM, ABYI'PAHHBIX YI'JIOB

7.14

Boruncnate 00bEMBI M IJIOIIAAM TMOBEPXHOCTEH MHOTOI'PAaHHUKOB
(mpu3ma, nmupamuaa) ¢ mpuMeHeHrneM (popMyIl, BBIYUCIISATH COOTHOIIEHHUS
MeXAy  IUIOLIaJsMHU MOBEPXHOCTEH, o0bEMamu 01I00HBIX

MHOT'OI'paHHUKOB

7.15

OnepupoBaTh NOHATHSAMHU: CHUMMETpPHUS B IPOCTPAHCTBE, LIEHTP, OChb H

IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U IJIOCKOCTh CHMMETPUU (PUTYPHI

7.16

W3Bnekarb, mpeoOpa3oBbIBaTh M HMHTEPIPETUPOBATH HHGOPMALHMIO O
MIPOCTPAHCTBEHHBIX TI'E€OMETPUUECKUX (Urypax, TpeACcTaBIECHHYI0 Ha

yepTexax U pUCyHKax

7.17

[IpumensaTs reomerpudeckre (GaxkTbl I PELICHUS CTEPEOMETPUUECKHUX
3a/1a4, MPEeIoJiaraloiiX HECKOJbKO IIAaroB pPEIIECHUsl, €CIU YCIOBUSA

IPUMEHEHHUS 3a/IaHbl B SIBHOU (hopMme

7.18

[IpumensaTs mpocTeiiliie MNporpaMMHBIE CPEICTBA M DIEKTPOHHO-

KOMMYHUKAIIUOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMCTPUYICCKUX 3aa4

7.19

HpI/IBOI[I/ITL INPpUMEPbI MAaTCMATHUUCCKUX 3aKOHOMepHOCTCI>'I B IIPHUPOJIC U

JKU3HH, paCIIO3HABATDh IIPOSABIICHUC 3aKOHOB I'COMETPUHN B NUCKYCCTBC

7.20

[IpuMeHATh MOTydyeHHbIE 3HAaHUS HA IPAKTUKE: aHAJIM3UPOBATh PealIbHbIC
CUTyallud M MPUMEHITh HW3YYEHHBIE IOHATHS B IIPOLECCE IOMCKA
peleHus MaTeMaTUYECKH copMyTUpOBaHHOMN npo0OsIeMsl,
MOJIETIMPOBATh PEAJIbHbIE CUTYAallUH Ha S3bIKE T€OMETPUH, HCCIENOBATh
IIOCTPOCHHBIE MOJIENH C HMCIOJIb30BAHUEM TI'€OMETPUYECKUX MOHATHH U
TeopeM, arnrnapara ajare0psl, pelaTh MPakKTUYECKHe 3a7a4M, CBS3aHHbBIE C

HaXO0XXJACHUCM I'COMETPUICCKUX BCINYNH




11 KJIACC

Kon IIpoBepsiemble MpeaAMeTHbIE Pe3YJIbTATHI 0CBOEHHUS OCHOBHOI
NPOBePsIEMOro .
o0pa3oBaTeIbHOI MPOrpaMMBbI CpeIHEro 041ero 06pa3oBaHus
pe3yJbTaTa
6 I'eomerpust
OnepupoBaTh NOHATHAMHU: [HJIHMHIPUYIECKAs TIOBEPXHOCTH, 00pa3yromme
6.1 WIMHAPUYECKON TMOBEPXHOCTH, LMJIMHIP, KOHWYECKas IOBEPXHOCTb,
' oOpa3yloliyue KOHMYECKOH  IOBEPXHOCTH, KOHYC, cdepuyeckas
MOBEPXHOCTH
6.2 Pacnio3naBate Tena Bpamenus (HUJIMHIP, KOHYC, cepa U map)
6.3 OOBSCHATH CIIOCOOBI MOJTYYCHHUS TNl BPALICHHSI
6.4 KnaccudumupoBaTs B3auMHOE pacmoiokeHue chepsl U MI0CKOCTH
OnepupoBaTh MOHATHSIMH: I[IAPOBOM CErMEHT, OCHOBAaHWE CETMEHTA,
6.5 BBICOTA CErMEHTa, IIapOBOH CJIOH, OCHOBaHHE IIAPOBOTO CIIOS, BBHICOTA
[IAPOBOTO CIIOS, IIAPOBOM CEKTOP
66 Bbruncnare 0o0bEMBI M IIIOIIAAM IIOBEPXHOCTEH TeNl BpalleHHs,
' reOMETPUYECKUX TeJl C MPUMEHEHUEM (popMyI
OnepupoBaTh NOHATHSMM: MHOTOTPAHHUK, BIIMCaHHbII B cdepy u
6.7 OTIMCaHHBIN 0K0JIO cephl, cepa, BIUCaHHAS B MHOTOTPAHHHUK I TEJIO
BpALLCHUS
6.8 BbluucnaTe  COOTHOLIEHMS MEXAy IUIOIAASIMU IOBEPXHOCTEH H
' 00BpEMaMHU ITOJOOHBIX TENT
6.9 N306paxxaTs n3ydaemble QUIypbl OT PYKH U C IPUMEHEHUEM IPOCTHIX
' YepTEKHBIX UHCTPYMEHTOB
BbINonHATE (BBIHOCHBIE) IUIOCKME 4YEepTEXH U3 PHCYHKOB IPOCTHIX
6.10 00BEMHBIX (GUTYp: BHUA CBEpXY, COOKY, CHHM3Yy; CTPOUTH CEUYCHHS Tel
BpALCHUS
W3BnekaTb, MHTEPNPETUPOBATH U MNpPeoOpa3oBbIBaTH HH(MOPMAIHIO O
6.11 IPOCTPAaHCTBEHHBIX TE€OMETPUYECKHX (UTypax, TpPeICTaBIECHHYIO Ha
yepTekax U pUcyHKax
[IpumensTh reomerpuueckue (hakThl A PELICHUS CTEPEOMETPHUUECKUX
6.12 3aa4, MpearnojaraloliiX HECKOJbKO IIaroB pPEHICHUs, €CIIU YCIOBHS
MIpUMEHEHUs 3aJlaHbl B SIBHOM (opme
6.13 OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE




6.14

BremonaaTs Z[CﬁCTBHSI CJIOKCHHA BCKTOPOB, BBIYMTAHHA BCKTOPOB U
YMHOKCHHA BCKTOpa Ha 4YHCJIO, O6'b$ICHSITL, KakKMMH CBOMCTBAMU OHH

o0mamaroT

6.15

[IpumeHsaTh NpaBUiIO Napauleaenuneia Ipy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh MOHATUSAMU: JEKApPTOBbI KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOp, MOJyJb BEKTOpAa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
YroJl MEXKIy BEKTOpPAaMM, CKASIPHOE IIPOU3BEICHUE BEKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

Haxomuts cymMMy BEKTOpPOB M NMPOU3BEACHHE BEKTOpA Ha YMCIO, YroJl
MEXAYy BEKTOPaMH, CKaJISIpHOE MPOU3BEACHUE, pAacKiIaIblBaTh BEKTOP MO

JABYM HCKOJUIMHEAPHBIM BCKTOpaM

6.18

3aI[aBaTI) IIJIOCKOCTh YPAaBHCHUEM B IleKapTOBOfI CUCTCME KOOpAHAT

6.19

Pemrate mpocreiine TreoMeTpUYECKHE 3aJadyd  Ha  [PUMEHEHHUE

BCKTOPHO-KOOPAWMHATHOT'O METOAa

6.20

Pemats 3aa4d Ha JA0Ka3aTCIbCTBO MaTEMAaTHYCCKUX OTHOIIECHUMN U
HaXO0XKJICHUC TCOMCTPUICCKHUX BCIWYUH I10 06pa3uaM WK aJIrTOpUTMam,
IIPpUMCHSA HU3BECTHLIC METO/IbI npu pPEUICHUHN CTaHIAPTHBIX

MaT€MaTUYCCKUX 3a1a4

6.21

[IpumensTh mnpocTeliue MNporpaMMHBIE CpPEICTBA M DIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMBI ITPpHU PEHICHUU CTCPECOMETPHUICCKUX 3ada4

6.22

[IpuBOIUTE MpUMEpPbI MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B MpHUpOAE U

KU3HHU, paCllO3HABATh IIPOSABIICHUC 3aKOHOB I'COMETPHUHN B HCKYCCTBEC

6.23

[IpuMmeHsTh TOJMY4YEHHbIE 3HAHHUSA Ha MPAKTUKE: AaHAJIU3UPOBATH
pealibHbIE CUTyallUd U TNPUMEHSATh HU3y4CHHbIE MOHSTHUS B IIpoOILEcce
MOMCKA pEeLIeHUsT MaTeMaTH4ecKd CQOPMYIHMPOBAHHON MPOOIEMBI,
MOJIETTUPOBATh pealibHbIE CUTYAIlMH Ha S3bIKE T€OMETPUHU, UCCIIEI0BATh
MOCTPOCHHBIE MOJIENIM C HCIOJIb30BAHUEM T€OMETPUYECKHUX TMOHSTUH U
TeopeM, arrmapara anreOpbl, pemarh NpakTUYECKHe 3a7auu, CBSI3aHHBIE C

HaXOXXIACHUEM I'COMCTPUUCCKUX BCIIMYNH




IHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

I'eomerpus

7.1

OcHOBHbIE TIOHATUS CTepeoMeTpuu. Touka, HpsMasi, IIOCKOCTb, MPOCTPAHCTBO.
[lonsiTve 00  aKCMOMATUYECKOM  TIOCTPOEHUH  CTEPEOMETPHUH:  aKCHOMBI

CTEPEOMETPHUH U CIICICTBUSA U3 HUX

7.2

B3aumHoe  pacrnosokeHue TOpSAMBIX B IPOCTPAHCTBE:  IEpeceKaroluecs,
MapajuleIbHbIE W CKpeIIMBarOIIuecss mpsMble. [lapamiensHOCT NPSAMBIX U
IJIOCKOCTEH B  MPOCTPAHCTBE: TapajjiebHBIE TPSIMBIE B  MPOCTPAHCTBE,
MapaJIENBHOCTh TPEX MPSIMBIX, MNAPALICIbHOCTh NPSMOW M TUIOCKOCTH. YTJbI C
COHallpaBJI€CHHBIMU CTOPOHAMHM, VYIrojl MEXAY IMNpAMBIMHU B IMPOCTPAHCTBE.
[TapannensHOCTh MJIOCKOCTEN: MapajuieNbHbIE MIIOCKOCTH, CBOMCTBA MapaslIeIbHbIX
mockocTeit. [IpocTelimme mpocTpaHCTBEHHBIE (DUTYPHI HAa TIJIOCKOCTH: TETPadp,

KyO, mapaJijiesienumnes, moCTpOeHne CeUeHnun

7.3

[lepneHuKyNIApHOCTh MPSAMON M IUIOCKOCTH: TEPHEHAUKYISIPHbIE TpSMbBIE B
MIPOCTPAHCTBE, MPsIMble MapajlieibHble U MEePIEHAUKYISIPHbIE K TNIOCKOCTH, TPU3HAK
MEPIEeHIUKYIAPHOCTH MPSMON U INIOCKOCTH, TEOpEMa O MPSIMOM MEePIEeHANKYIIPHON
IUIOCKOCTU. YTJBl B TPOCTPAHCTBE: Yroll MEXIy TMpsSMOA U IUIOCKOCTHIO,
JIBYIPaHHBIA yroJ, JMHEWHBIA yroJ JByrpaHHoro yria. llepnenaukynsap u
HaKJIOHHBIE: PACCTOSHHE OT TOYKU A0 IUIOCKOCTH, PAcCTOSHUE OT MpsMOU J0
IJIOCKOCTH, MPOEKIUs (PUTYyphl HA MJIOCKOCTh. [lepneHAuKyIsIpHOCTh MIOCKOCTEH:
MpU3HAK  MEePHEHAMKYISIPHOCTH  ABYX  Iuiockocted. Teopema o  Tpéx

NEepICHAUKYJIApax

7.4

Ilonsatue MHOTI'OrpaHHUKa, OCHOBHBIC 3JICMCHTBI MHOI'OT'pAHHUKA, BBIITYKIIBIC U
HEBBIITYKJIBIEC MHOT'OI'paHHUKH, pasBépTKa MHOT'OTpaHHUKA. HpI/BMaZ N-yrojbHas
npu3Ma, rpaHu U OCHOBAHUS IPHU3MBbI, IPAMASAd U HAKIIOHHAA IPU3MBI, OokoBas u
IIOJIHaA MOBEPXHOCTDH IMPU3MBIL. Hapannenenﬂnezl, HpHMOYFOHBHLIﬁ apaJiieJICIIrIICq
H €ro CBOMCTBA. HI/IpaMI/II[aZ N-yrojabHas NMApaMuaa, TpaHu U OCHOBAaHUC IMUPaAMUJIbI,
OOKOBast M IOJHAS MOBCPXHOCTH MUPAMUIBI, IpaBHUJIbHAA U yceqéHHaﬂ nupamuja.

ONEeMEHTHI Npu3Mbl W HOHAPAMHIBI. HpaBI/IHBHLIe MHOTOI'PAHHUKH: TIOHATUC




IIPaBUJIBHOIO MHOIOTPAaHHUKA, I[PAaBWIbHAs IpU3Ma M IPAaBWIbHAs NHUPAMUIA,
MpaBUJIbHAS TPEYTOJIbHAS MMUPaMUa M TPAaBUIbHBIA TeTpasap, KyO. IlpeacraBienue
O IpaBWIbHBIX MHOIOTPaHHUKAX: OKTadJp, AoAeKka’ap U uxocadapyrue CeueHus

IIPHU3MBbI U ITUPAMHUABI

7.5

CI/IMMeTpI/Iﬂ B IMPOCTpaHCTBE: CHUMMCTPUA OTHOCHUTCIIbHO TOYKH, HpHMOﬁ,
IUIOCKOCTH. DJIEMEHTBI CUMMCTPUHA B IIMpaMUax, MmapajuiCjICrinicaax, nmpaBuJIbHbBIX

MHOTI'OrpaHHUKax

7.6

Borunicnenue »1€MEHTOB MHOTOTPAaHHMKOB: p&Opa, auaroHanu, yrisl. Ilnomane
OOKOBOM TMOBEPXHOCTH M TMOJHOM IOBEPXHOCTU MPSAMOM NPU3MBI, IUIOIIA/lb
OCHOBaHUH, TeopeMa 0 OOKOBOW MOBEPXHOCTH MpsiMON mpu3Msbl. [Inomans 60koBoi
IIOBEPXHOCTH M TMOBEPXHOCTH MPABUIBHOM NHMPAMHABI, TEOpeMa O IUIOIAIH

yceuéHHo# nupamupl. [lonstue 06 06béme. OObEM UPaMUIbI, TPU3MBI

1.7

[Tomo6HnbIe Tena B mpocTpancTBe. COOTHOIICHUST MEXKY TIIOMIAISIMH TIOBEPXHOCTEM,

00BEMaMHU TI0JTOOHBIX TET

11 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COEPKAHUS

6

I'eomerpus

6.1

Hunuaapuyeckas MOBEPXHOCTb, 00pa3yroife HUINHAPUIECKONW MOBEPXHOCTH, OCh
UWIMHAPUYECKOH MOBepXHOCTU. LlunuHap: ocHOBaHMS M OOKOBasi MOBEPXHOCTD,

oOpa3yrolias 1 0Cb, IJIO0MIa/Ib OOKOBOH U MOJIHOIN MOBEPXHOCTH

6.2

Konndeckas moBepXHOCTh, 00pa3yroniue KOHNYECKONW MOBEPXHOCTH, OCh M BEpIIIMHA
KOHHYECKOW MOBepXHOCTU. KOHyC: OCHOBaHME W BepIIMHA, 00pa3yromas M OcCh,
onaab OOKOBOM M TOJHOM MOBEPXHOCTU. YCEUEHHBINM KOHYC: 00pasyrolue u

BBICOTA, OCHOBAHHA U OoxoBas IOBCPXHOCTH

6.3

Cdepa u map: ueHtp, paauyc, AMaMeTp, IIIOMAAb MOBEepXHOCTH ceprl. Banmuoe

PACIIOJIOKCHHUEC C(bepbl Hn IINIOCKOCTH, KaCaTCliIbHas IIJIOCKOCTb K C(bepe, IIomaab

cepsl

6.4

I/I306pa)KGHI/Ie TCJI BpallICHUS Ha MIJIOCKOCTH. P%BépTKa OUINHApPA U KOHYCa

6.5

KOM6I/IHaHI/II/I TCJI BpallCHUA W MHOI'OI'pPaHHUKOB. MHOFOFpaHHI/IK, ONMCaHHBIN

OKOJIO C(bepLI, C(bepa, BIIMCAHHAsA B MHOTOTPAaHHHUK, UJIA TEJIO BPAIICHUA

6.6

[Tonsitne 060 o6béMe. OcHOBHBIE cBOlicTBa 00BbEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO Tapajiesienunea W ciaeactBus u3 He€. OOBEM IMIMHIpA,

KoHyca. O0BEM 1apa u mIonaab chepsl




[TogoGHple Tenma B mpoctpaHcTBe. COOTHOMIGHUS  MEXKIY  IUIOIIAISIMU

o7 MMOBEPXHOCTEH, 00hEMAMHU MTOTO0HBIX T
6.8 Ceuenust nunuHApa (MapajuieIbHO U NEPIEHIUKYISIPHO OCH), CEUYEHHUs KOHyca
' (mapanienbHOE OCHOBAHUIO U IIPOXOSIILEe Yepe3 BEPILNHY), CEUEHHUs LIapa
Bexrop Ha miockocty u B mpocTpaHcTBe. ClI0)KEHME M BBIUUTAHUE BEKTOPOB.
6.9 YMHOkEHHEe BeKTOpa Ha 4ucio. PasnoxeHne BekTopa 1o TpEM HEKOMIUIAaHAPHBIM
' BekTopaMm. [IpaBwio mapasumenenunena. PemeHme  3amad,  CBA3aHHBIX €
IIPUMEHEHHUEM IIPAaBUJI JCHCTBUN C BEKTOpaMU
[IpssMoyronpHas cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopawHaTel BeEKTOpA.
6.10 [Ipocreiimme 3amaun B KOOpAMHATax. YToa Mexay BekTopamu. CkansipHoe

IMPOU3BCACHUC BCKTOPOB. Brrancnenue YIJI0B MEXKAY MPAMBIMA W IJIIOCKOCTSAMH.

KoopanHaTHO-BEKTOPHBIN METOJI ITPH PEIIEHUH F€OMETPUYECKUX 3aa




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon
NpoBePsIEMOro
TpedoBaHUs

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUsI
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero od1Iero
o0pa3zoBaHus

Brnagenne meromamMu JOKa3aTeNbCTB, aNTOPUTMaMHU PEIICHHS 3ajad;
yMeHue (OpMyIUpOBaTh U OINEPUPOBATH TMOHATHSAMU: OIpENEICHUE,
aKCHOMa, TeopeMa, CIIeJICTBHE, CBOWCTBO, NpPU3HAK, JO0KA3aTENbCTBO,
PaBHOCHJIbHBIE (OPMYITMPOBKH; IPUMEHSATh UX; YMEHUE (POPMYyIUpOBaTh
o0paTHOE U MPOTHUBOIOJIOKHOE YTBEpPXKACHUE, NMPUBOAUTH MPUMEPHI U
KOHTPHOPUMEPLI, HCIIOJIB30BaTh MCTOM MaTeMaTHYEeCKOU WHAYKIHH;
IIpOBOAUTH A0Ka3aTCIbHBIC PaCCYKACHUA npu pCIICHUN 3aaad,
OLICHUBATH JIOTUYCCKYHO MMPpaBHUIIBHOCTH paccy>1<)1eHI/H71; YMCHHC
ONICpUPOBATH IMOHATHUAMU: MHOXKECTBO, IMOAMHOXECTBO, OIICpallii Hal
MHO)KECTBAMH; YMEHHE WCIOJbh30BaTh TEOPETUKO-MHOKECTBCHHBIN
anmapar JUisi OTIMCaHUs PEATbHBIX TPOIIECCOB H SBJICHUH H MPH PEIICHUH
3aJa4, B TOM 4YHCIE W3 JPYrUX YUYEOHBIX MPEIMETOB; YMCHHE
OTIEPUPOBATH MOHATUAMH: Tpad, CBA3HBIN rpad, AepeBo, HUKI, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh W OIUCHIBaTh TIpadbl PA3ITUYHBIMU

CHOCO6aMI/I; HCIIOJIB30BAThb Fpa(bbl IIpyu pCIICHUH 3a1a4

VYmenune OIICpHUPOBAThH INOHATHAMHU: HATypaJIbHOEC YHCJIO, LEJI0OC YHUCIIO,
CTCIICHb C LCJIBIM ITOKAa3aTCJIEM, KOPCHb HaTypaHBHOﬁ CTCIICHU, CTCIICHDb
C panrnoHaJIbHbBIM IIOKa3aTcCJIEM, CTCIICHDb C HeﬁCTBHTGHBHBIM
IIOKAa3aTcCJICM, norapn(bM quciJia, CHUHYC, KOCHUHYC n TaHI'CHC
IIPOU3BOJIBHOTO 4YHCJIA, OCTATOK II0 MOAYIIIO, PAallMOHAJIBHOC 4YHCIIO,
HPppallMOHAJIbHOC YqHucCiJio, MHOXCCTBa HAaTypaJIbHBIX, O CIbIX,
palliOHaJIbHBIX, JNEUCTBUTEIIBHBIX YHCCII, YMCHHC HCIIOJIB30BAaTh
IMPU3HAKU OCIUMOCTH, HaMEHbBIINH O6II.[HI>'I JACIUTCIIb U HAUMCHBIICC
06mee KpaTHOC, aJITOPUTM EBknuna Ipu pCHICHUU 3aJia4; 3HAKOMCTBO C
Ppa3JInIYHbIMHU MO3MIMMOHHBIMHA CUCTEMaMU CUHCIICHHA, YMCHUC
BBINIOJIHATh BBIYMCJICHHE 3HAUCHUU M npeo6pa30BaHI/151 BLIpa)KeHI/Iﬁ Cco
CTCIICHAMHU H JlOFapI/I(I)MaMI/I, HpCO6p8.30BaHI/I$I )IpOGHO-paI_II/IOHaJ'IBHBIX

BLIpa)KeHHfI; YMCHUC OIICPUPOBATH IMNMOHATHAMH: IOCICAOBATCIBHOCTD,




apupmeTHyecKas Iporpeccusl, reoMeTpuuecKas IIPOrpeccHs,
OecKOHEYHO yOBIBAlOIIAsi TE€OMETpUYEcKas MpPOTpeccHs; YyMeEHHE
3a/1aBaTh M0CJIEI0BATEIBLHOCTH, B TOM YHCJIE C IOMOLIBIO PEKYPPEHTHBIX
dbopMynn; yMEHHE OINEpPHpPOBATH MOHATHSIMHU: KOMILIEKCHOE YHCIIO,
CONpPsDKEHHBIE KOMIUIEKCHBIE YUCIIa, MOAYJb U apr'yMEHT KOMIIJIEKCHOTO
gyrcna, (opMa 3amMCH  KOMIUIGKCHBIX 4Ymcen  (TeoMeTpuyeckas,
TPUTOHOMETpHUYECKass ¥  anreOpaWyeckas); yMeTb IMPOU3BOJIUTH
apupMeTHIeCKre IEUCTBUS C KOMIUICKCHBIMH YHCIAMH, HPUBOJUTH
MpUMEpPbl  HCIIOJIb30BAHMUS ~ KOMIUIEKCHBIX  YHCENl;  ONEepUpOBaThH
MNOHATHSAMM:  MaTpuina 2x2 u  3x3, onpeaeiauTenb MaTpPHUILIb,

FGOMeTpI/ILICCKI/H\/JI CMBICJT OIIPEACTIUTEIIA

YMeHue onepupoBaTh MOHATUSMU: PAlUOHAIBHBIE, HWPPALUOHAIBHBIE,
MoKa3aTejabHble, CTENEeHHbIE, JIoTapu(pMUUYECKHe, TPUTOHOMETPUUECKHE
YpaBHEHUST W HEPABEHCTBA, HUX CHUCTEMBI; YyMEHHE OIEpUPOBATH
MOHATHUSIMH: TOKJIECTBO, TOXKJIECTBEHHOE MpeoOpa3oBaHHe, YpaBHEHHE,
HEpPaBEHCTBO, CHCTEMa YypaBHEHUH M HEPaBEHCTB, PaBHOCHIIBLHOCTH
ypaBHEHUN, HEpPaBEHCTB M CHUCTEM; YyMEHHE pellaTh YpaBHEHUS,
HEpPaBEHCTBAa M CHCTEMbl C TOMOINBIO PA3IUYHBIX MPUEMOB; pelIaTh
yYpaBHEHHUs, HEPAaBEHCTBA U CHCTEMbl C MApaMeTpoM; MPUMEHSThH
yYpaBHEHUS, HEPABEHCTBA, UX CUCTEMbI Ul PEHICHUS MaTeMaTUYECKUX

3a/1a4 U 3a/1a4 U3 Pa3IM4YHbIX 00JacTel HayKH U pealibHOM KU3HU

YMenue onepupoBarb MOHATUSAMU: (YHKIUSA, YETHOCTh (YHKIIUU,
HNEPUOJUYHOCTDh (YHKIMH, OTPAaHUYEHHOCTh (PYHKLIHUHU, MOHOTOHHOCTb
GbyHKIMH, SKCTpeMyM (QYHKIMH, HauOoJbllee U HaMMEHbIlIee 3HAYCHUS
(yHKIIMHM HA IPOMEXKYTKe, HenpepblBHAS (QYHKIIMS, aCUMITOTHI rpaduka
(GyHKIMY, TIepBast U BTOpasi MPOU3BOAHAS (PDYHKI[UU, TEOMETPUUECKUN U
(u3nueckuif CMBICT TPOU3BOJHON, IMEPBOOOpa3Hasi, ONPeACTEHHBIH
UHTETpall; YMEHHE HaXOJIUTh AaCUMNOTOTHI rpaduka (yHKIHH; YMEHHUE
BBIUUCIIATh MPOU3BOJHBIE CYMMBI, [POU3BENEHUS, YAacCTHOTO U
KOMIO3UIIMH (DYHKIIMM, HAXOJWUTh YpaBHEHHE KacaTelbHOW K Trpaduky
(YHKIMHM; yMEHHE HaxXOIUTh MPOW3BOJHBIE SJIEMEHTAPHBIX (YHKIIHIA;
YMEHHE HCIOIb30BaTh MPOU3BOJHYIO sl HCCIeAOBaHMs (YHKIIHM,
HaXOJWTh HAWOOJBIINE M HAUMEHbIIWME 3HaueHUs (YHKIUI; CTPOUTH
rpaduKy MHOTOYJIEHOB C HCIIOJIb30BAaHUEM arfrmapaTa MaTeMaTH4eCKOTO
aHa/lM3a; TMPUMEHSATh TPOU3BOJHYIO IS HAXOXKACHUS HAWITY4IIero

peuicHrd B IMNPUKIAJAHBIX, B TOM YHCJIC COLHAJIBHO-3KOHOMHUYCCKUX U




(bu3nuecKkrx 3aJa4ax; HAXOIUTh TUIOMIAAN U 00BEMBI (PUTY C TTOMOIIIBIO
WHTErpana; MPUBOIUTh MPUMEPhl MAaTEMATUYECKOTO MOJCITHPOBAHUS C

oMoIkko g depeHInaTbHbBIX YpaBHEHUN

YMeHue omnepupoBaTh MOHATHSIMHU: Trpaduk QYHKIUH, oOpaTHAs
GbyHKuus, KOMHo3unusl (yHKUWH, JUHEHHAs (yHKIHS, KBaapaTHYHAS
¢byHKIMS, paroHaibHas GyHKIMS, CTeTIeHHAs byHKIMS,
TPUTOHOMETpHUYECKHEe  (PYyHKIHMH, OOpaTHBIE TPUTOHOMETPUYECKHE
GbyHKIMHU, TOKa3aTenbHass W Jorapugmuyeckas QYHKIUH; yMEHHUE
CTpOUTh TpadUKHU H3YYEHHBIX (PYHKUMH, BBIIOJHATH MpeoOpa3oBaHUs
rpadukoB (yHKIHHI, UCTIOIB30BaTh TpauKU 17151 U3YUYEHHUS MPOIIECCOB U
3aBUCHUMOCTEH, MPHU PEIICHUHU 3a7ad U3 JPYruX y4eOHBIX MPEIMETOB U
3a/1a4 U3 pealbHOM JKU3HHU; BbIpaXaTb (POPMYIaMH 3aBUCUMOCTH MEXKIY
BEJIMYMHAMM; HCIIOJIb30BAaTh CBOMCTBA M rpapuku GYHKIMH U1
pelleHnsl ypaBHEHUH, HEPABEHCTB U 33/1a4 C MapaMeTpaMu; U300paxarhb
Ha KOOpPJIMHATHOM IUIOCKOCTM MHOXECTBA PpEIIEHWHA YypaBHEHHI,

HEPaBCHCTB U UX CUCTEM

YMeHue pemiaTb TEKCTOBBIE 33/la4ll Pa3HBIX TUIOB (B TOM YHCJE Ha
MPOLIEHTHI, JOJU U YacTH, Ha JBWXKEHHE, paboTy, CTOMMOCTb TOBAPOB U
yCIIyT, HAJIOTH, 3a/1a4i U3 00JIaCTH yIpaBJiICHUs JUUYHBIMH U CEMEHHBIMU
(mHaHCaMM); COCTaBJIATH BBIPAKEHHUS, YpaBHEHUS, HEPABEHCTBA M HX
CUCTEMbI IO YCIIOBHUIO 33/1ayH, HCCIEAOBaTh IOJYYEHHOE pEIICHHE U
OIICHUBATh MPABIONOAOOHOCTh pPE3yJIbTaTOB, yMEHHE MOJAEIUPOBATH
pealibHbIE CUTYaIlMM Ha $3bIKE MAaTEMaTHKH; COCTaBIISITh BBIPAKEHUS,
yYpaBHEHHUs, HEPAaBEHCTBA M MX CHUCTEMbl [0 YCIOBUIO 3aJayH,
UCCIIEJIOBaTh TOCTPOEHHBIE MOJEIM C HCIOJIb30BAaHUEM arapara

anreOpbl, UHTEPIPETUPOBATH MOTYUCHHBIN pe3ylIbTaT

YMeHue onepupoBath MOHATUAMU: CpeiHee apuMeTHIeckoe, MearuaHa,
HauOoJiplllee M  HAuWMEHblIee 3HAYeHUs, pa3Max, JUCIepcHs,
CTaHJAPTHOE OTKJIOHEHHE YHUCIOBOIO Habopa; yMEHHME U3BJEKaThb,
UHTEPNPETHPOBaTh HMH(GOPMAIMIO, TMPEACTABICHHYI0 B TalnMuax, Ha
IMarpaMmmax, rpagukax, OTpa)xarollyto CBOMCTBA pealbHbIX IPOIECCOB U
SIBJICHU; MPEICTABIATh HH(OPMAIIMIO C IOMOIIBIO TAaONHUIl U THarpaMmM;
UCCIIEIOBaTh CTAaTUCTUYECKHUE JaHHBIE, B TOM 4YHCIE C IPUMEHEHUEM
rpadUUecKux METOJOB U  JJIEKTPOHHBIX  CPEICTB; TIpadUuecKu
UCCIIeIOBaTh COBMECTHBIE HAOMIOAEGHUS C TOMOULIbIO JUarpamm

pacccuBaHuAa U JIMHENHOM perpeccnuun




YMeHue OoInepupoBaTh IOHATUSAMHU: CIydalHBIA OIBIT M CIIy4alHOE
COOBITHE, BEPOSITHOCTb CIYy4aHOTO COOBITHS; YMEHHE BBIYUCIATH
BEPOATHOCTh C HCIIOJIB30BAaHUEM TIpaUuecKuX METOJIOB; HPUMEHSTH
(GOopMyNBI CIIOKEHUS M YMHOXCHHS BEpOSTHOCTEH, (HOpMYITy MOJTHOMN
BEpOSATHOCTH, popmyny bepHysin, komOuHaTOpHBIE (aKThl U HOPMYIIBL;
OIICHUBAaTh BEPOSITHOCTU pEAlbHBIX COOBITUH; YMEHHUE OIEpUPOBATh
HNOHIATUSIMU:  CiIydailHas BEJIMYMHA, PpaCHpelieieHHe BEpOSTHOCTEH,
MaTeMaTHUYeCKOEe OKHUJaHHWE, TUCHEPCUs U CTAaHAAPTHOE OTKJIOHEHHE
CllydallHOM BENWYMHbBI, (YHKIUMU pacnpelesieHus ¢ IJIOTHOCTU
PaBHOMEpPHOTO, IIOKA3aTEIbHOTO M HOPMAJIBHOIO PACIPEICIICHMI;
YMEHHME MHCIOJb30BaTh CBOMCTBA M3YyYEHHBIX paclpeaeneHuil amns
pelleHns 3ajad; 3HAaKOMCTBO C MOHATHUSMHU: 3aKOH OOJIBIIMX YHCEN,
METO/bl BBIOOPOUHBIX MCCIEIOBAHUMN; YMEHHE IPUBOAUTH IPUMEPHI
MPOSIBJIEHUSI 3aKOHA OOJIBIIMX YHMCENT B NMPUPOIHBIX U OOIIECTBEHHBIX
SBJICHUSX; YMEHHUE ONEPUPOBAThH MOHATUSMU: COUETAaHUE, TEPECTAaHOBKA,
YUCJIO COYETAHHH, YHCIIO TIEPECTaHOBOK; OwHOM HpIOTOHA; yMeHHe
MPUMEHATh KOMOMHATOPHBIE (PaKThl U PACCYKICHMS UIsl peLLICHH 3a1a4;
OLICHUBATh BEPOSTHOCTH pealIbHBIX COOBITHI]; COCTaBIIATh

BEPOSITHOCTHYIO MOJIeNIb M MHTEPIPETUPOBATH MOMYYCHHBIN Pe3yabTaT

YMeHue onepupoBaTh TMOHATUSMHU: TOYKa, TNpsMas, IUIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, Jyd4, BEJWYMHA YIJa, IUIOCKUHA  yroi,
NBYTPaHHBIA yroJi, TPEXTPAHHBIA Yroj, CKPEUIMBAIOUIUECS TpsSMBbIE,
NapajuieIbHOCTh U MEPIEeHIUKYISIPHOCTD MPSMBIX M IUIOCKOCTEH, yroll
MEXIy MPSMBIMH, YrOJ MEXIY MHpPSAMOW U IUIOCKOCTBIO, YrOJ MEXIY
IUIOCKOCTSIMU, PAaCcCTOSIHUE OT TOYKHU 0 IJIOCKOCTH, PACCTOSIHUE MEXKIY
OPSIMBIMHU, PACCTOSTHUE MEX]y TUIOCKOCTSIMHU; YMEHUE UCTHOIb30BaTh MPH
pellleHnU 3aJa4 M3y4eHHbIE (aKThl U TEOPEMbl IJIAHUMETPUU; YMEHHUE
OIICHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIETO0 MHpa; CTPOUTH
MaTeMaTHYeCKUe MOJIEH C TOMOIIBI0 T€OMETPUYECKUX MOHATHH U

BCJIIMYHMH, PCIIAaTh CBA3aHHBIC C HUMHU MPAKTUYCCKUC 3a]a9n
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YMeHue onepupoBaTh MOHATUSAMHM: IJIOMIAAL GUTYpsl, 00BEM (UTYpHI,
MHOTOI'paHHMK, MPAaBUIbHBIII MHOTOTPAHHUK, CEYEHHE MHOTOTPaHHMKA,
KyO, mapajuienenumnen, Npu3Ma, OUpamuaa, (Gurypa M HOBEPXHOCTh
BpallleHHs, UMIMHJP, KOHYC, map, cdepa, Iomanab cdepsl, IIOLIalb
MOBEPXHOCTH MNHUPAMHJIbl, TPU3MBI, KOHYCa, LWIMHApA, 00BEM Kyoa,

OpsAMOYTOJIbHOTO TMapaJuICiienuicia, nmupamMmuabl, MIPU3MBI, LNUIWHIApPA,




KOHYCa, 1l1apa, pa3BEPTKAa IMOBEPXHOCTH, CEUYCHUs KOHYCa U LWIMHAPA,
NapajuleJIbHbIE OCH WM OCHOBAHHUIO, CEYEHUE 11apa, ILIOCKOCT,
Kacaromasicsi cepsl, IUIUHIPA, KOHYCa; YMEHHE CTPOUTH CEueHHE
MHOTOTpaHHHKA, M300pakaTh MHOTOTPAaHHHUKH, (PUTYPHI M MOBEPXHOCTH
BpaLICHUs, UX CEUYEHHUs], B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE MPUMEHSTH CBOWCTBA T€OMETPHUYECKHX (PUTYP, CAMOCTOSTEIHHO
(bopMyHpOBAaTh OINpeNeIeHUs] H3Yy9aeMbIX (PUTYpP, BBIABUTATh TUIIOTE3BI
O CBOHCTBaxX M MPHU3HAKAX €OMETPUYECKUX (PHUTYp, OOOCHOBHIBATH HIIU
OmnpoBepraTh HX; yMEHHE MNPOBOAUTH Kiaccudukauuio ¢uryp 1o
pPa3IMYHBIM IPHU3HAKaM, BBINOJHATH HEOOXOJUMBIE JIOTOJHUTENIbHBIE

MOCTPOCHUS

11

VYMenne OIICpHUpOBATH IIOHATHUAMU: JABUXKCHUC B IPOCTPAHCTBE,
MapajuIeNIbHBIN MePeHOC, CHMMETPHsI Ha TUIOCKOCTH W B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue MOA00Us, MOJ00HBIE (GUIYphl; YMEHHE
pacrno3HaBaTh paBHbIE U MOJ0OHBIE (UTYpHI, B TOM 4YHCJE B MPHUPOJE,
HUCKYCCTBEC, APXHUTCKTYpPE; HCIOJIB30BaTh T'€COMCTPUYCCKUEC OTHOLICHUSA
MpU pEelIeHUH 3a/la4y; HaXOJUTh T€OMETPUYECKHE BEIWYUHBI (JJIMHA,
yroj, IUiomaas, o0hEM) MpU pelmIeHWH 3ama4 W3 JIPYTHX yueOHBIX
MPEeIMETOB U U3 pealbHON KU3HU; YMEHHUE BBIUUCIIATH T€OMETPUUECKUE
BEJIMYWHBI (JUTMHA, YTOJI, IUIONaab, OOBEM, IUIOMIAIh TOBEPXHOCTH),
WCIOJIb3YSl MU3y4YeHHbIE (OpPMYJbl M METOIbI, B TOM 4YHCIE: IUIOIIA/b
MOBEPXHOCTU MUPAMUJIbI, TPU3MBI, KOHYCa, MMIMHAPA, MIOWAaAb cepsl;
00bEM Ky0a, IpSAMOYTOJIBHOTO Mapajuleienunesa, MUpaMuibl, MPU3MBL,
WIMHApA, KOHYyCa, IIapa; yMEHHE HaxOJUTh OTHOILIEHHE OOBEMOB

10TI00HBIX HUTyp
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YMeHue ONICpUPOBATH NOHATUAMMU: IIPAMOYI'OJIbHAA CUCTCMaAa KOOPAUHAT,
BCKTOP, KOOpPAWHATBI TOYKH, KOOPAHWHATBI BCEKTOP4, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOPA Ha YHUCIIO, PA3JI0KCHUE BCKTOpa IIO 633H0y,
CKaJLIpHOC TIPOU3BCACHUC, BCKTOPHOC IIPOU3BEACHUC, YI'OJ MCKIAY
BCKTOpAaMU; YMCHUC HCII0JIB30BATH BCKTOpHLIﬁ n KOOpI[I/IHaTHHﬁ METOJ
ML pCHICHUSA TCEOMCTPUYUCCKHUX 3aJad W 3a4a4d JpYrux y‘Ie6HLIX

mpeaAMCcTOB
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YMmenue BLI6I/IpaTB NOAXOOAIIMKA METOJ A peUiCHud 3aJaydu;
NNOHUMAHUC 3HAYMMOCTU MATCMATUKU B H3YUCHUHU MPUPOJHBIX U
O6IJ.ICCTBCHHLIX nmpoueccoB HBHCHHﬁ; YMCHHC pacro3HaBaThb

NOpOsABJIICHUC 3aKOHOB MAaTCMATUKHW B HUCKYCCTBC, YMCHUC IIPUBOIUTH




IIpUMEpPBl  MAaTEMAaTHYECKUX OTKPBITMA POCCHMCKOM M  MHPOBOU

MaTeMaTU4EeCKOU HAyKH




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPSAEMBIX HA EI'D
IO MATEMATHUKE

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

Kon
1 Yucna v BIYKCICHUS
1.1 HarypaneHblie u nensie uyncna. [Ipu3Haky JenMMOoCTH HEIbIX YUCE
19 Pammonaneupie  uyuciaa. OOBIKHOBEHHBIE U JIECATUYHBIE JPOOHM, TMPOIICHTHI,
' OECKOHEUYHBIC TTEPHOMICCKHE JPOOH
13 Apudmernueckuil KOpeHb HaTypaJbHOU cTeneHu. JlelcTBusa ¢ apudmMeTnyecKuMu
' KOPHSIMH HATYPATbHOU CTETICHH
14 Crenens c 1enpiM nokaszareneM. CTeneHb ¢ palluoHaIbHBIM MokazarenaeM. CBoiicTBa
' CTCTICHH
L5 CrHyC, KOCHHYC W TaHT'CHC 4YHCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHTEHC YHCJIOBOTO apryMeHTa
1.6 Jlorapudwm uncna. JlecaTuunbie ¥ HATypaIbHBIC JTOTApU(MBI
JlefictButenbHple  uyuciaa. ApudMETHYECKHE OTNepalud C JeHCTBUTEILHBIMU
1.7 yrcnamu. [IpubnnxEHHble BBIYUCIICHUS, PAaBUIa OKPYTJIEHUS, IPUKUIKA U OIICHKA
pe3ynbTaTa BRIYUCICHUN
1.8 [IpeobOpazoBaHue BeIpaKeHU
1.9 KommnekcHsie yncna
2 VYpaBHEeHHS 1 HEPaBEHCTBA
2.1 Lenbie 1 1poOHO-paIIMOHATIbHBIC YPaBHEHHS
2.2 WppanmonansHble ypaBHEHUS
2.3 TpuronomeTrpuyeckue ypaBHEHHUS
2.4 [TokazarenbHbie U JTOrapuMUIECKIe YpaBHEHUS
2.5 Lenpie 1 1poOHO-paIIMOHATILHBIE HEPABEHCTBA
2.6 HppannonaibHble HEpaBEHCTBA
2.7 [TokazarenbHbIe U TorapudMUIECcKie HEPaBEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucTeMbl U COBOKYMTHOCTH ypaBHEHUIN 1 HEPABEHCTB
2.10 YpaBHEeHHsI, HEPABEHCTBA U CUCTEMBI C TTapaMeTpaMu
211 Martpuiia CuCTeMbl TMHEWHBIX ypaBHeHUH. OnpeaenuTens MaTPHUIIbI




QyHKIMH U TpapUKH

Oynkius, cnocoObl 3amanus ¢yHkuuu. I'paduk Qynkiumn. BzanmHO oOpaTHbIE

3 ¢ynkuuu. Yérneie n Heuétneie Gynkuuu. [leproaunueckue GpyHxkuun
OOnacte ompeneneHuss W MHOXKECTBO 3HaueHWid QyHkumu. Hymm QyHKIum.
39 [IpoMexxyTkl  3HAKOTIOCTOSIHCTBA.  |IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITHH.
' Makcumymbl 1 MHUHAMYMBI (GyHKOuu. Haumbousbliee u HaWMeHbIee 3HAYCHUE
(GYHKIMU Ha TPOMEXKYTKE
33 CrenenHas (yHKUMS C HaTypajdbHBIM W IENbIM TOka3zateneM. EE€ cBoiicTBa u
' rpaduk. CoiicTBa u rpaduk KOpHsS N-0if cTeneHn
3.4 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U rpaduKu
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspbiBa. AcumnroTel rpadukoB ¢yHkumii. CBoiicTBa  (yHKIHIA,
' HETPEPHIBHBIX HA OTPE3KE
3.7 IlocneqoBaTenbHOCTH, CIOCOOBI 3aJaHUsT IOCIEI0BATENLHOCTEN
3.8 ApupmeTrueckas ¥ reoMeTpudeckas mporpeccuu. @opmyia CII0KHBIX TPOIIEHTOB
4 Hayana maTemarnueckoro aHaiusa
4.1 [TpousBomnas pynkuun. [Ipon3BoaHbIE 2TEMEHTAPHBIX (DYHKITHI
[IpuMeHeHre TNPOM3BOTHOW K WCCIEIOBAaHWIO (YHKIMH HAa MOHOTOHHOCTH U
4.2 KcTpeMyMbl. HaxoskneHne HanOoJNbIIero U HaWUMEHBIIETO0 3HauyeHUs (QYHKIUHU Ha
OTpe3Ke
4.3 [TepBooOpa3nas. Unrerpan
5 MHo3xecTBa U JIOTUKA
5.1 MHoOkecTBO, onepaluy HaJl MHOKecTBaMHU. J{narpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTh U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepostHOCTB
6.3 Komb6unaTtopuka
7 I'eomerpus
7.1 @urypsl Ha MJIOCKOCTH
7.2 [IpsiMble ¥ TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena u MOBEpXHOCTH BpaIllCHUS




7.5

Koopaunats! 1 BEKTOpEI




PABOYASA ITPOT'PAMMA y4eOHOro npeamera

«BeposiTHOCTB M cTATHCTUKA. Ba30BbIii ypoOBeHb»

HOACHUTEJIBHASA 3AIINCKA

PaGouas mnporpamma y4yeOHOro Kypca «BepoSATHOCTP M CTaTHCTHKA»
6a3zoBoro ypoBHs s oOywaromuxcs 10 —11 kimaccoB pa3paboTraHa Ha OCHOBE
denepallbHOTO TOCYAAPCTBEHHOTO 00pa30BaTENBHOTO CTaHAApTa CPEIHETO
oOmero oOpa3oBaHUs, C YYETOM COBPEMEHHBIX MHUPOBBIX TpPEOOBAHMIA,
NPEIbSBIICMBIX K MaTEMaTHYCCKOMY OOpa30BaHUIO, M TPATUIIUH POCCUHCKOTO
oOpazoBanus. Peanmuzainusi mporpaMMbl 0OECTIEUMBACT OBJAJCHUE KIFOUYEBBIMH
KOMIIETEHITUSMH, COCTABJISIONIMMUA OCHOBY JUISI CaMOPA3BUTHS W HEMPEPBIBHOTO
00pa30BaHUs, [EJTOCTHOCTh OOMIEKYIBTYPHOTO, JIMYHOCTHOTO U TIO3HABATEILHOTO
Pa3BHUTHS JIMYHOCTH O00YYaIOIIUXCS.

HEJN U3YYEHUSA YYEBHOI'O KYPCA

VYyeOnbiii Kypc «BeposSTHOCTh M CTaTHCTHKa» 0a30BOI0 YPOBHS SBISETCS
NPOJOJKEHUEM U Pa3BUTHEM OJHOMMEHHOTO Y4eOHOro Kypca 0a30BOTO ypOBHSA
ocHoBHOM mmikoinbl. Kypc mpennasHadeH st GopMupoBaHUS y OOyYaromimxcs
CTATUCTUYECKOW KyJIbTYpbl M TMOHUMAHUS POJM TEOPUU BEPOATHOCTEM Kak
MaTEMaTUYECKOT0 UHCTPYMEHTA JUIsl U3YUYEHUS! CIIyYalHBIX COOBITUM, BEIIMYUH U
nporeccoB. [lpu um3ydeHum Kypca oOOTramarTcs MNPEACTABICHUS YYAIIUXCS O
METOAaX MCCIEIOBAHUS U3MEHUYMBOTO MHUPA, Pa3BUBAETCS IOHUMAHUE 3HAUMMOCTH
U OOIIHOCTH MaTeMaTHYEeCKHUX METOJIOB TIO3HAHMS KaK HEOThEMJIEMOH YacTH
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHUSI.

Coaep:xaHue Kypca HANpaBJiICHO Ha 3aKpEIUICHUWE 3HAHUW, MOJYYEHHBIX MPU
M3y4YEHUU Kypca OCHOBHOW IIKOJIBI U HA PA3BUTHUE IPEACTABICHUN O CIyYalHBIX
BEJIIMYMHAX W B3aUMOCBA3SAX MEXKIY HUMHU HAa BaXHBIX NPUMEpPAX, CHOKETHI
KOTOPBIX OYEPIHYTHI U3 OKPYKAIOIIETO MUPA.

B cooTBeTcTBHMM € yKa3aHHBIMU LEISIMH B CTPYKType y4eOHOro Kypca
«BeposiITHOCTh M CTaTUCTHKA» CpeAHEN IIKOJbl Ha 0a30BOM YpPOBHE BBIJIEJICHBI
CIEeAYIOIINEe OCHOBHBIE COJAEpKaTelbHble JHUHUM: «CiydallHble COOBITUS H
BEPOSITHOCTIY, «CITydaifHbIe BETMYMHBI U 3aKOH OOBIIIAX YHCEI».

BaxHyro dacte Kypca 3aHMMaeT M3yYEHHUE TE€OMETPUYECKOrO0 H
OMHOMMAIILHOTO paCIpeIesieHnid ¥ 3HAKOMCTBO C WX HEMPEPHIBHBIMU aHAJIOTaAMU
— MOKa3aTeJIbHBIM U HOPMAJIBHBIM PACIpPEICIICHUSIMHU.

Conepxanue auHuM «CnydailHple COOBITUSL U BEPOSITHOCTUY»  CIIYXKHUT
OCHOBOM st (hOpMUpOBaHUSI TPEACTABICHUI O pacHpeiesieHUd BEpOATHOCTEH



MEXIy 3HAUYCHHUSIMH CIYYallHBIX BEIMYMH, a TaKXKe 3Ta JIMHUSA HEOOXOoanMa Kak
0aza i1 M3y4YeHUsT 3aKOHAa OONbIIMX 4Yuceldl — (YHIAMEHTAIBHOTO 3aKOHA,
JCHUCTBYIOIIETO B TMPHUPOJAE ¥ OOIIECTBE W WMMEIONIETO MaTeMaTHYECKYIO
dopmanuzammro. CaM 3aKO0H OOJIBIIUX YHUCEN MPEajiaracTcsl B O3HAKOMUTEIBHOU
dbopMe ¢ MUHUMAJIHBIM MCTIOJIb30BAaHHEM MaTEMaTHYECKOTO (hopMau3mMa.

Tembl, cCBSI3aHHBIE C  HENPEPHIBHBIMU  CIy4alHBIMH  BEJIMYHHAMH,
aKIICHTUPYIOT BHUMAaHHUE IITKOJIBHUKOB Ha ONMUCAHUW W W3YYCHHM CITy9alHBIX
SIBJICHUH C TOMOIIBIO HENpPephIBHBIX (pyHKIWH. OCHOBHOE BHUMAHHE YIEISACTCS
MOKA3aTeJIbHOMY W HOPMAaJbHOMY PACTpECICHUSIM, TPHU ITOM MPEAIroaraeTcs
O3HAKOMUTEIBHOEC W3Y4YCHHUE Marepuana 03 JI0Ka3aTeIbCTB IMPUMEHSICMBIX
(dakToB.

MECTO KYPCA B YYEBHOM IIVIAHE

Ha wusyuenue kypca «BeposTHOCTh M cTaTHUCTMKa» Ha 0a30BOM YpOBHE
OTBOAMTCA | 4Yac B HEJENI0 B TEUEHHE KaXJOro roga oOydyeHus, Bcero 68
y4eOHBIX YacoB.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

[IpencraBnenne JaHHBIX C MOMOIIBI0 Tabnui u auarpamm. CpenHee
apupMeTHIeCcKoe, MeJraHa, HauOoJblllee M HAUMEHbIIEC 3HAYCHUS, pa3Max,
JUCTIEPCUS U CTaHAAPTHOE OTKIIOHEHUE YMCIIOBBIX HAOOPOB.

Crny4aitHble SKCIEPUMEHTHI (OMBITHI) U CIy4YailHble COOBITHS. DJIeMEHTapHbIC
cobObIThs (MCcx0/bl). BeposTHOCTH ciaydaitHOro coObITHs. Ban30ocTh 4acTOTHl U
BEPOSTHOCTH  coObITHN.  CiyyallHble  ONBITBI  C  PaBHOBO3MOXKHBIMH
AJIEMEHTAPHBIMU  COOBITUSIMH.  BeposTHocTH  COOBITMM B OMBITaX  C
PAaBHOBO3MOYKHBIMU AJIEMEHTAPHBIMU COOBITHSIMU.

Omnepanuu HajJ COOBITUSIMU: TIEpeceUeHUE, 00beTMHEHUE, IPOTUBOIOIOKHbIS
coObITHs. Jnarpammel Ditnepa. @opmyiia CI0KEHUS BEPOSITHOCTEH.

VYcioBHAas BEPOSTHOCTh. YMHOMKEHUE BEPOSTHOCTEH. [lepeBO Ciy4alHOTO
skcriepuMenTa. @opmyria MoTHOM BEposITHOCTH. HezaBucrumMbie COOBITHS.

KombunatopHoe npaBuiio ymHoxeHus. [lepectanoBku u akropuan. Yucmo
couetanuit. Tpeyronsuuk Ilackans. ®opmyna 6uHoma HeroToHa.

bunapHbIii ciiydaliHbI ONBIT (MCTIBITAHUE), YCIIEX U Heynada. HezaBucumele
ucnbiTanus. Cepuss HE3aBUCUMBIX UCIBITaHUKA 10 nepBoro ycmnexa. Cepus
HE3aBUCHUMBIX UCIIBITAHUN bepHyu.

Cnyuaiinass  BenuuuHa. Pacmpenenenue  BeposTHocTed.  uarpamma
pactipenenenus. llpumepsl pacnpeneneHui, B TOM 4YHCIE, F€OMETPUYECKOE U
OMHOMHMAIILHOE.

11 KIJACC

UucnoBble  XapaKTEPUCTHKHA  CIyYaWHBIX  BEJIMYMH: MAaTEMaTHYECKOE
OXXMJAHUE, JHCIEPCHUs W CTaHAApTHOE OTKIOHEeHue. [Ipumepsl npuMeHeHus
MAaTEMaTHYECKOr0 OKUAAHUs, B TOM YMCIE B 3aJa4ax U3 IOBCEJHECBHOM KU3HU.
MatemaTudeckoe OXHIaHHEe OMHAPHOW CIIydallHOW BEeNWYMHBL. MaTemMaTH4ecKoe
O0XXMJAHUE CYMMBl CIy4alHbIX BEJIMYMH. Maremarnueckoe OXUJaHUuEe U
JTUCTIEPCHSI TEOMETPHYECKOT0 U OMHOMHUAIBHOTO PACTIPEICTICHIM.

3akoH OOJBIIMX YHCEI W €ro pojb B HayKe, NPUPOJC M OOIICCTBE.
Br160po4HbIT METOT UCCTIEAOBAHUM.

[Iprmepsl HENpPEPBIBHBIX CHy4YallHbIX BennuuH. [loHSATHE O ™IOTHOCTH
pacnpeneneHus. 3agauu, NPUBOASAIINAE K HOPMaJIbHOMY pactipeneneauto. [lonstue
0 HOPMAaJIbHOM paCIpPENCICHNM.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE PE3yJbTATHl OCBOCHHUS TpPOrpaMMbl y4eOHOTro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'paxknanckoe Bocniutanme:

c(hOpMUPOBAHHOCTHIO IPAXKTAHCKON MO3UIIUKA 00YYAIOIIETrOCsl KaK aKTUBHOTO
M OTBETCTBEHHOrO0 WiI€Ha POCCHUUCKOTO OOIIECTBA, MPEACTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3UUYHBIX CTPYKTYpP, SBIICHHM,
OpoUeayp TpakJIaHCKOro oOmiecTBa (BBIOOPBI, OMNPOCHl U TMp.), YMEHHEM
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaKIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIBI,
K WCTOJIb30BAaHUIO ATUX JIOCTIKCHHH B JPYrUX HayKaX, TEXHOJIOTHAX, cdepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEN pOCCHUIICKOrO Hapoma;
c(hOpMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHHUS, OJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHECHUEM JOCTHKEHUN HAYKU U JIESITEIbHOCTHIO
y4€HOTr0; 0OCO3HAHHUEM JIMYHOTO BKJIAJIa B IIOCTPOCHUE YCTOMYMBOTO OyMYIIEro.

JcTeTHYecKoe BOCIUTAHKE:

ACTETUYECKUM OTHOIIEHHEM K MHUpPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHH, pacCyXICHUN;
BOCIIPUMMYHBOCTBIO K MATEMAaTHYECKUM acCIIeKTaM pa3IuyHbIX BUJIOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHHE:

c(hOpMHUPOBAHHOCTHIO YMCHHS TIPUMEHSATh MAaTEMATHYCCKHE 3HAHUSA B
HWHTEpecax 370poBOro U 6e3omacHoro obpasa KU3HHU, OTBETCTBEHHOTO OTHOIIICHHS
K CBOEMY 3JIOPOBBIO (30pOBOE NMUTaHUE, COATAHCHPOBAHHBIA PEKUM 3aHATHU U

OT/IbIXa, perymisipHas busnueckas aKTUBHOCTH); ¢du3rIecKoro
COBEPIIIEHCTBOBAHUA, npu 3aHSTHIX CIIOPTHUBHO-03/I0POBUTEITLHOM
JeSTETHbHOCTHIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAYy, OCO3HAHHEM LIEHHOCTH TPYIOIIO0HS; MHTEPECOM K
paznuuHbiM  cpepam  NpodEeCCHOHATBHOW  NIESITENBHOCTH, CBA3AaHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHEM COBEpILIATh OCO3HAHHBIN BBHIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,



FOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTreMaTH4eCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA MPOTSIKEHUU BCEHW JKU3HHU; TOTOBHOCTBIO K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3a]1ad MaTeMaTHICCKOW HAITPaBICHHOCTH.

JKOJI0rn4YecKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO DKOJIOTHYECKOW KYJIbTYpbhI, IOHUMAaHUEM BIUSHUS
COIMAJIEHO-DKOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE TMPUPOHON M COIMAIBHOMN
Cpenpl, OCO3HAaHWEM TJ00ATBLHOTO XapakTepa OSKOJOTHYECKHX TMpoOJieM;
OpHEHTaIMeld Ha TPUMCHCHHE MAaTeMAaTHYECKMX 3HAHWHA JUIS pElIeHUs 3a1ad B
00JIaCTH  OKpY’)KaroIIeH cpeapl, IUIAHUPOBAHUS TIOCTYNIKOB W OIICHKH UX
BO3MOXXHBIX TIOCIICJICTBUI JUISI OKPY>KAIOIICH CPEeIbI.

IleHHOCTH HAYYHOT O TIO3HAHMS

c(hOpPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd W  OOINECTBEHHOW TIPAKTHUKW, TOHUMaHHUEM
MaTEMaTUYECKOM HAyKu Kak c(epbl YeIOBEYSCKOH JCATEITBHOCTH, 3TalloB ¢
pPa3BUTHS M 3HAYUMOCTH JUUII PA3BUTHS I[MBWJIM3AIIMH, OBJIAJCHUEM S3BIKOM
MaTEMaTUKAd M MaTeMaTHYEeCKOW KYJIBTYPOH KaK CpEJICTBOM ITO3HAHUS MHPA;
TOTOBHOCTBIO OCYIICCTBJIATh TPOSKTHYIO M HCCICAOBATEIBCKYIO EATCIbHOCTD
WHAVUBUAYAJIBLHO U B TPYIIIIC.

METAIPEJMETHBIE PE3YJIBTATbHI

MeranpenMeTHble pe3yJbTaThl OCBOEHHUS MPOTrpaMMbl yuyeOHOro MpeaMera
«MareMaTuka XapaKTepU3yITCs OBJIaJICHUEM YHHUBEPCAbHBIMU
NO3HAGAMETbHBIMU ~ OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcmeUsAMU, YHUBEPCATbHBIMU Pe2YIAMUBHLIMU 0eUCMBUAMU.

1)  Vuueepcarvnvie  nosmasamenvhvie  Oeticméus, — 0becneuuUsaOm
Gopmuposanue 06a308blX KOSHUMUBHBIX NpPOYecco8 obyuarouwuxcsa (oceoenue
Memo008  NO3HAHUSL  OKPYICAnujeco  Mupa,  NpuUMeHeHue  JI02UYEeCKUX,
uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuetr).

ba3oBble Jornueckue AecTBU:

e BBISIBIIATh M XapaKTEPU30BaTh CYIIECCTBEHHBIE MPU3HAKKM MAaTeMAaTHYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXAY MOHATUAMH, (OPMYIHPOBATH
OTpEeJIeNICHNs] ~ TOHSATUH; YCTAHABIWBATh CYIIECTBEHHBIH  MPU3HAK
KiIaccu(uKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN34;

e BOCIIpUHUMATh,  (opMyIupoBaTh ©  TPEOOPA3OBBIBATH  CYKICHUSA:
yTBEpJUTEIbHBIE W OTpHUIATEIbHBIC, €IWHUYHBIC, YAaCTHBIE W O0OIIue;
YCIIOBHEIE;

eBBISIBIIAITH ~ MAaTEeMAaTHYECKHE  3aKOHOMEPHOCTH, B3aUMOCBSI3M U
npoTtuBopeursi B (haKkTaxX, MAHHBIX, HAONIOACHUSIX W YTBEPKICHHSIX;



npeajiaraTb ~ KpUTEpUM U1 BBISBICHHMS ~ 3aKOHOMEPHOCTEH  H
[IPOTUBOPEUHNIL;

e I€JaTh BBIBOJBI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, JAEIYKTUBHBIX H
MHIYKTUBHBIX YMO3aKJIIOU€HHI, YMO3aKIIOUECHU 110 aHAJIOTHH;

e IPOBOJIUTH CaMOCTOSITEJILHO JI0Ka3aTesbCTBA MaTeMaTUYECKUX
YTBEPKJIEHUN (IIpsIMbIE U OT MPOTUBHOTO), BHICTPAMBATH apryMEHTALUIO,
OPUBOJIUTH MNPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYKII€HUS U BBIBOJIbI;

e BBIOUPATh CMOCOO pelieHuss y4eOHOW 3amaur (CpaBHUBATh HECKOJIBKO
BapUaHTOB pEIIeHUs, BBHIOMpaTh HauOoyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaTeabckue 1eiiCTBUS:

* ICTIOJIH30BaTh BOMPOCHI KaK HCCIEAOBATENIbCKUIT MHCTPYMEHT MO3HAHUS;
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUE MPOTUBOpPEUHE, MTpoOIeMy,
yCTaHABIMBaTh HMCKOMOE UM  JaHHOe, (OopMUpOBATH  THUIOTE3Y,
apryMeHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

¢ IPOBOJIUTH CAMOCTOSITENIbHO CIJIAHUPOBAHHBINA SKCIIEPUMEHT, HCCIIEJOBAaHUE
[0 YCTaHOBJICHHIO OCOOEHHOCTEM MaTeMaTH4eCKOro OOBEKTa, SIBJICHUS,
IpoIecCca, BBISIBICHUIO 3aBUCHUMOCTEM MEXAYy OOBEKTaMH, SBICHUSIMH,
IPOLIECCAMU;

* CAMOCTOSITENIBHO (OPMYJIMPOBAaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
NpOBEAEHHOTO HAOJIIOJEHUS, UCCIIEOBAHUSA, OLEHUBATh JOCTOBEPHOCTH
HOJyYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHUI];

* [[POrHO3UPOBATh BO3MOKHOE pa3BUTHE IIPOLIECCa, a TaKXKE BbBLABUIaTh
IPEIIOJI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pab6ora ¢ undgopmanmei:

e BBIBJIAITH 1e(pULINTH MHPOpPMALNK, JaHHBIX, HEOOXOIUMBIX JI1 OTBETa Ha
BOIPOC U JUJIS PELICHMS 3a]a4H;

e BEIOMpATh MHPOPMAIUIO U3 UCTOUHUKOB Pa3IMYHBIX TUIIOB, AaHAJU3UPOBATH,
CUCTEMAaTU3UPOBaTh W HHTEPIPETHUPOBATH HHGOPMAILUIO Pa3IMYHBIX
BUJOB U (OPM IIPEJICTABICHUS;

 CTPYKTYpUPOBaTh MH(POPMAIINIO, MPEICTaBIATh €€ B pazIUuHbIX (popmax,
WUTIOCTPUPOBATh IpaUUECKH;

* OLICHUBATH HaJEXHOCTD uH(popmManuu o CaMOCTOATEJIEHO
c(hOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Yuusepcanvnvie KomMyHnuxamuenvle  Oelicmeus, — obecneuusarom

cpopMUpOBAHHOCMb COYUANLHBIX HABLIKOE 00YUAIOUWUXC.

Oo0menne:



¢ BOCIIPUHUMATh U (DOPMYITUPOBATH CYKICHHUS B COOTBETCTBUU C YCIOBHUSIMHU
U TEeIIMU OOIIEHUs; SCHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY
3peHUs B YCTHBIX W MHUCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS IO XOIY
perIeHus 3aa49¥, KOMMEHTHPOBATh MTOJIYICHHBIA PE3YNIbTAT;

eB X0JI¢ 00CYXJIEHUS 3a/aBaTh BOMPOCHI MO CYIIECTBY OOCYXKIaeMOil TEMBI,
IpOOJIEMBI, peIIacMoi 3aJa4M, BICKA3bIBATh HUJIEH, HAIICJICHHBIC Ha TTOMCK
pEIICHMS; COIMOCTAaBIATh CBOM CYXKICHUS C CYXKICHUSAMH JPYTHUX
YYACTHUKOB JTHAJIOTa, OOHAPY)KMBATh PAa3IM4Me W CXOACTBO IO3HIIHI; B
KOppeKTHOU (hopMe GOpMYITHPOBATh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

o IPEACTABIISITh PE3YNIBTATHl PEIICHUS 3a7a4H, IKCIIEPUMEHTA, NCCIICI0BAHMSI,
NIPOEKTa; CaMOCTOSITEIBHO BHIOMpATh (OpMaT BBICTYIUICHHS C Y4ETOM
3a]1a4 MPEe3eHTAINH U OCOOCHHOCTEH ayAUTOPHH.

CoTpyaHu4ecTBo:

e IOHUMATh W HCIIOJIH30BATh MPEUMYINECTBA KOMAHIHOW M WHIMBHUIYAIbHOM
paboThI MpHU peENICHUH YYEeOHBIX 3aJlay; MPUHUMATH IICJIb COBMECTHOM
JEATENBHOCTH, IUIAHUPOBATh  OPTraHM3AIlI0  COBMECTHOW  paboTHI,
pacmupeneniaTh BHIbI padOT, JOTOBApUBATHCS, OOCYXKAATh MPOIECC U
pe3yabTat paboThl; 0000111aTh MHEHUS HECKOIBKUX JIFOJICH;

e y4aCTBOBATh B TPYNIOBHIX (hopMax paboThl (0OCyXkaeHUSI, OOMEH MHEHH,
«MO3TOBBIE IITYpPMBD» W WHBIC); BBINOJHITH CBOIO YacTb pabOTHl H
KOOPJAMHUPOBATh CBOW JCHCTBHS C JAPYTUMH UICHAMH KOMAaHJbI;
OILICHWBATh KAueCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT MO KPHTEPHSM,
chOopMyITUPOBaHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

3) Vuueepcanronvle  pezynamusnvle  Oelicmesusl, obecneuusaiom

Gopmuposanue cmMvlCI08bIX YCMAHOBOK U JHCUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranusanus:

COCTaBJIATH IJIaH, AJITOPUTM PEIICHHS 33]1a4M, BEIOUPATh CIIOCOO PEIICeHUs C
y4E€TOM MUMEIONIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBAThH
¥ KOPPEKTUPOBATh BApUAHTHI PEUICHUN C Y4ETOM HOBOM MH(MOPMAITIH.

CaMOKOHTPOJIb:

eBIIAJICTh HaBBIKAMHU  TIO3HABATENIBHOW  PEQIIEKCUU KaK  OCO3HAHMS
COBEPINAEMbIX JEHCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BIQJ€Th CIMOCOOaMHM  CaMOMPOBEPKH, CAMOKOHTpPOJS Tpolecca W
pe3ynbTaTa penieHus MaTeMaTHIECKON 3a1a4H;

o IPEABUACTH TPYTHOCTH, KOTOPHIE MOT'YT BO3HUKHYThH MPH PEIICHUH 3aJ1a4H,
BHOCUTH KOPPEKTUBBI B JEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSATENHCTB,
JAHHBIX, HAMICHHBIX ONMTUOOK, BHISIBICHHBIX TPYIHOCTEH;



¢ OLICHUBATh COOTBETCTBUE pe3yJibTaTa LEId M YCIOBHUSAM, OOBACHATH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHHUS DPE3YNbTAaTOB ACATEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

HPEAMETHBIE PE3YJIBTATDBI
10 KVIACC

YurtaTh U CTPOUTH TAOIHUIIB U TUATPAMMBEL.

OnepupoBaTh  MOHATHSAMH:  CpeaHee  apudmeTrnyeckoe,  MeauaHa,
HaunOoubliee, HANMEHBIIIEEe 3HAUCHUE, pa3Max MAacCHUBa YHCIOBBIX JTaHHBIX.

OmneprpoBaTh TOHATUSMU: CIIY9alHBIM DKCIIEPUMEHT (OMBIT) U CIIydailHOE
COOBbITHE, DJIEMEHTApHOE COOBITHE (DJIEMEHTApHBIA HCXO0J]) CIYy4alHOIO OIBITA;
HaXOJIUTh BEPOSTHOCTH B OMBITAX C PABHOBO3MOKHBIMH CITy49allHBIMH COOBITHUSIMH,
HaXOJIWUTh W CpPaBHUBATh BEPOSITHOCTH COOBITUH B W3YYCHHBIX CITyYaillHBIX
IKCIIEPUMEHTAX.

Haxomute ® QopmyaupoBaTh COOBITHSA: TIepeceYeHHe W OOBEIUHCHHE
JaHHBIX  COOBITHIA, COOBITHE, TIPOTHBOIIOJIO)KHOE JIAHHOMY  COOBITHIO;
HOJIB30BaThCs JuarpamMmmamu Oiliepa U GopMysoN CIOKEHUS BEPOSITHOCTEH IMpH
pellIeHnN 3a/au.

OmnepupoBaTh MOHATHUSMHU: YCIIOBHAsi BEPOSTHOCTb, HE3aBUCUMBIE COOBITHS;
HaXOJUTh BEPOSITHOCTH C INOMOIIBIO NpaBWIa YMHOKEHHUS, C IOMOIIBIO JiepeBa
CJIy4aiiHOT'O OIIBITA.

[TpuMeHATh KOMOMHATOPHOE MPABUIIO YMHOXKEHUSI IIPU PEILICHUH 3a/1a4.

OmnepupoBaTh MOHATHUSAMHU: HUCIHBITAHUE, HE3ABUCHUMBIE HCIIBITAHUS, CEPUs
UCTBITAaHUM, yclexX W HeyJada; HaXOAWTb BEPOATHOCTU COOBITUH B CEpUU
HE3aBUCUMBIX UCHBITAHUHN 10 TIEPBOTO YCIEXa; HAXOUTh BEPOATHOCTH COOBITUH B
cepuM ucnbpITaHui bepHysuy.

OnepupoBaTh  NOHATUSAMU:  CllydailHas  BeJIMYMHA,  paclpejesieHue
BEPOSATHOCTEH, AUarpaMma pacipeesIeHusl.

11 KIJACC

CpaBHUBaTh  BEpPOSITHOCTM  3HAUYEHUH  CIy4YalHOW  BEJIMYMHBI 1O
pacnpeeNEHUIO WM C IOMOIIBIO TAArPaMM.

OnepupoBaTh MOHATUEM MATEMAaTUYECKOT'O OKHUJIAHUS; IPUBOJUTH MPUMEDHI,
KaK MPUMEHAECTCS MATEMATHYECKOE OXKHUJIAHUE CIYyYallHOM BEJIIMYMHBI HAXOJHTh
MAaTEMaTHYECKOE OXKUJIAHUE 110 JAHHOMY PAaCIpPEACICHHUIO.

Nmets npencraBieHue 0 3aK0HE OOJBIINX YHUCEIL.

NmeTp npencraBneHUe 0 HOPMAJIBHOM PACIIPEICIICHUN.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeEM undgpoBbie
Ne n/m P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 [IpencraBnenue JaHHBIX U ONHUCATEIbHAS 4 bubnuorexa [JOK
CTaTUCTHKA https://m.edsoo.ru/e0b7b0f1
CrnyyaiiHble OTIBITHI U CIIydaiiHble COOBITHS,
2 OTIBITBHI C PABHOBO3MOKHBIMH 3 1 bubmorera [JOK
P https://m.edso0.ru/e0b7b0f1
AJIeMEHTapPHBIMHA UCXOIaAMH
3 Omneparuu HaJy COOBITHSIMU, CIIOKEHUE 3 bu6moreka [IOK
BEPOSITHOCTEN https://m.edso0.ru/e0b7b0f1
YcnoBHas BEpOATHOCT, ACPEBO
4 CITy4aitHOTO OTIbITa, (hOPMYJIa IMOJTHOM 6 bubmorexa OK
i » QOPMY. . https://m.edsoo.ru/e0b7b0f1
BEPOSATHOCTH M HE3aBUCHMOCTh COOBITHIA
bu6mmoreka [JOK
5 6) 0 4
TIEMEHTEL KOMDHHATOPHIH https://m.edso0.ru/e0b7b0f1
6 Cepun 1ocie10BaTEIbHBIX UCITBITAHUH 3 1 bubmorera [JOK
P A https://m.edsoo.ru/e0b7b0f1
7 CrnydaifHble BEIMYMHBI M pacIpeaeICHUS 6 bubmotera [JOK
Y pacripen https://m.edsoo.ru/e0b7b0f1
. bubmuoreka [JOK
8 0600 5 2
ODIHCHHE H CHCTCMATHIAIA SHAHHHA https://m.edsoo.ru/e0b7b0f1
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 34 2 2



https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1

11 KVIACC

KosnnuyectBo yacos DJIeKTPOHHBbIE
HaumeHnoBanue pa3jesioB U TeM undposbie
Ne n/n P Konrpoabubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
1 MaremaTu4yecKoe 0)KUAaHUE CITy4aliHON 4 bubnuoreka [JOK
BEJINYMHBI https://m.edsoo.ru/5fbc5dcl
9 Jucnepcus M CTaHAAPTHOE OTKIIOHCHUE 4 1 bubnuorexa [JOK
CIIy4ailHOM BETUYMHBI https://m.edsoo.ru/5fbc5dcl
bu6moreka [IOK
3 3 0 3 1
AKOH DOJBIIHX AHCe https://m.edsoo.ru/5fbc5dcl
4 HenpepsiBHBIE ClTydaliHbIE BETUYHHBI 5 bubnuoreka [IOK
(pacmipenenenwsi) https://m.edsoo.ru/5fbc5dcl
bu6mmoreka [IOK
5 H 2 1
OPMBIIBHOS pacpeAciIeii https://m.edsoo.ru/5fbc5dcl
[ToBTOpEeHuEe, 0600IICHNE 1 bubnuoreka [JOK
6 . 19 2
cUcTeMaTU3aIys 3SHaHUH https://m.edsoo.ru/5fbc5dcl
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3



https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bceero u3yuyeHusi  odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchbl
1 [IpencraBnenue naHHBIX C 1 bubnnorexa [JOK
TIOMOTIIBIO TAOJIUIl U TUATPAMM https://m.edso0.ru/25c6d12b
Cpennee apudmeTndeckoe,
MearaHa, HanOoJbIIee U
2 HauMEHBIIIee 3HAUCHUS, pa3Max 1 bubmorexa [TOK
P ’ https://m.edsoo.ru/dd00738d
TMCTIEPCHS, CTAHIAPTHOE
OTKJIOHEHHUE YMCIIOBBIX HAOOPOB
Cpennee apudmeTndeckoe,
MeavaHa, HauOoJIbIIee U
3 HauMeEHbIIIee 3HaUeHUs, pa3Max 1 bubamorera LOK
P ’ https://m.edso0.ru/98645f6¢
JIMCTIEPCHUsl, CTAHIAPTHOE
OTKJIOHCHHUE YMCIIOBBIX HAOOPOB
Cpennee apudmerrueckoe,
MearaHa, HauboJIbIIee U
4 HaWMEHbIIICEe 3HAYCHUS, pa3Max 1 bubmmorexa [IOK
& ’ https://m.edsoo.ru/7c9033a8
JIMCTIEPCHUsl, CTAHIAPTHOE
OTKJIOHCHHUE YUCIIOBBIX HAOOPOB
CrnyyaitHbie SKCIIEPUMEHTHI
5 (OTBITHI) U Cy4alHbIE COOBITHS 1 Bubmmorexa LIOK
e ) https://m.edso0.ru/347c1b78
DneMeHTapHbIe COOBITHS (MCXOIbI)
6 BeposTHOCTB ciryqaifHOTO COOBITHS. 1 bubnuoreka [IOK



https://m.edsoo.ru/25c6d12b
https://m.edsoo.ru/dd00738d
https://m.edsoo.ru/98645f6c
https://m.edsoo.ru/7c9033a8
https://m.edsoo.ru/347c1b78

BeposTHOCTH COOBITHI B OIBITAX C
PaBHOBO3MOKHBIMU
AJIEMEHTAPHBIMU COOBITHSIMH

https://m.edsoo.ru/64d75244

BeposTHOCTB CITy4aiiHOTO COOBITHS.

bubmmoreka [{OK

;
[IpakTuyeckas padora https://m.edsoo.ru/5e8fa94a
Omneparuu HaJl COOBITHSMU:

3 nepeceyeHue, 00beIMHEHNE bubnuorexa [JOK
COOBITHH, TTPOTHUBOIIOJIOKHBIC https://m.edso0.ru/221c622b
coobITus. [luarpammel Ditniepa
Omneparuu HaJ, COOBITHSMU:

9 nepeceyeHune, 00beTMHEHNE bubnuoreka [IOK
COOBITHH, TIPOTHUBOIIOJIOKHBIC https://m.edsoo.ru/cc10cle?
coObITus. [Inarpammel Diinepa

10 dopmyra coKeHUsT BEPOSITHOCTEH bubmorexa TOK

MY P https://m.edso0.ru/3057365d
YcnoBHast BEpOATHOCTD.
11 YMHOKEHHE BeposaTHOCTEH. JlepeBo bubmorera [JOK
N P s https://m.edsoo.ru/9a408d25
CITy4aifHOTO AKCIIEpUMEHTA
VYcnoBHas BEpOSTHOCTb.
12 YMHOXeHHE BeposaTHOCTEH. JlepeBo bubmorera [JOK
N p PP https://m.edsoo.ru/ble76d3a
CITy4aifHOTO AKCIIEpUMEHTA
VYciaoBHas BEpOSTHOCTb.
13 YMHOXeHue BepoaTHocTel. JlepeBo bubmorera [JOK
N p PP https://m.edsoo.ru/47fb6b11
CIIy4aifHOTO AKCIEPUMEHTA
14 dopmyiia MoJHON BEPOATHOCTH bubmorexa HOK
P P https://m.edso0.ru/15941bec
15 dopmyrna MoIHON BEPOATHOCTH Bubmmorexa LIOK

https://m.edsoo.ru/a9ec13c8



https://m.edsoo.ru/64d75244
https://m.edsoo.ru/5e8fa94a
https://m.edsoo.ru/221c622b
https://m.edsoo.ru/cc10c1e2
https://m.edsoo.ru/3057365d
https://m.edsoo.ru/9a408d25
https://m.edsoo.ru/b1e76d3a
https://m.edsoo.ru/47fb6b11
https://m.edsoo.ru/15941bec
https://m.edsoo.ru/a9ec13c8

16 ®opmyra MOJTHOW BEPOSATHOCTH. bubmuorexa [IOK
HezaBucumbie coObITHS https://m.edsoo.ru/e3dd5ac9
bubnuorexa [JOK
17 Kowrponnas pabota https://m.edsoc])_.[ ru/29dc6ch9
18 KombOunaTopHoe rnpasuiio bubnuorexa [JOK
YMHOKEHHUS https://m.edso0.ru/2270cf70
bubnuorexa [JOK
19 HepecTaroBKit it paKTopHa https://m.edSO(])_.I ru/d58ce6dl
. bubnuoreka [JOK
20 Hero coserarit https://m.edSO(])_.I ru/7904dfb0
21 Tpeyronbnauk ITackamsa. @opmyna bubnuoreka [IOK
6unoma Hrrotona https://m.edsoo.ru/fa47998f
bunapHbIii cy4ailHBIN ONBIT
22| oo sommin, Cope BuGmioresa LIOK
HCIABHCHMBIX HCITBITAHMI 10 https://m.edsoo.ru/2e1f2368
MEepBOro ycrexa
23 Cepusi HE3aBUCUMBIX UCITBITAHUINA bubnuoreka [JOK
bepnynnu https://m.edso0.ru/e9572a68
Cepust HE3aBUCUMBIX UCIIBITAHUM.
24 [IpakTrueckas padoTa c bubnunoreka [JOK
HCTOJIb30BAHUEM 3JIEKTPOHHBIX https://m.edsoo.ru/f4al5al4
TaOJINILL
N bubnnoreka [JOK
25 CysaifHias BETUHHA https:// m.edsoclf ru/639beaa
26 Pacrnipenenenue BeposiTHOCTEN. bubnuoreka [IOK
JuarpaMmma pacrpeneseHus https://m.edsoo.ru/6dc7ff39
27 CymMma 1 npousBeicHHAE bubnuoreka [IOK



https://m.edsoo.ru/e3dd5ac9
https://m.edsoo.ru/29dc6cb9
https://m.edsoo.ru/2270cf70
https://m.edsoo.ru/d58ce6d1
https://m.edsoo.ru/7904dfb0
https://m.edsoo.ru/fa47998f
https://m.edsoo.ru/2e1f2368
https://m.edsoo.ru/e9572a68
https://m.edsoo.ru/f4a15a14
https://m.edsoo.ru/639be9aa
https://m.edsoo.ru/6dc7ff39

CIy4alHbIX BEJIMYNH

https://m.edsoo.ru/51b7ed5f

Cymma u npousBeicHHE

bubmuoreka [JOK

28 1
CIIy4ailHBIX BEJINYUH https://m.edsoo.ru/c2757cc3
ITprmMmepsl pacnpeneacHuii, B TOM
29 ‘-II/II)CJIG rpemf[)eT prl)q:cxoe 5 1 bubnmorexa LOK
p https://m.eds00.ru/91e08061
OMHOMHAJILHOE
ITpnMmepsl pacpeneaeHnii, B TOM
30 ‘H/II)CJ'IG rpeof;eT I/II)‘I:CKoe 5 1 bubnmorexa LHOK
P https://m.edsoo.ru/5afffO5f
OMHOMHAJILHOE
31 [ToBTOpEeHUE, 0600IIEHNE 1 1 bu6moreka [IOK
cUCcTeMAaTu3anys 3HaHuH https://m.edsoo0.ru/0f4d3cd7
39 [ToBTOpEeHUE, 0600IIEHNE 1 1 bu6moreka [IOK
cHUCTeMAaTu3alys 3HaHu! https://m.edsoo.ru/e01a3dc4
bu6mmoreka [IOK
33 n o 1
TOTOBaAs KOHTPOJILHAA paboTa https://m.edsoo.ru/a985ae79
34 [ToBTOpEeHue, 0600IICHNE 1 1 bubnuoreka [IOK
cUcTeMaTU3aIys 3SHaHUH https://m.edsoo.ru/l1ddca5e0
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://m.edsoo.ru/51b7ed5f
https://m.edsoo.ru/c2757cc3
https://m.edsoo.ru/91e08061
https://m.edsoo.ru/5afff05f
https://m.edsoo.ru/0f4d3cd7
https://m.edsoo.ru/e01a3dc4
https://m.edsoo.ru/a985ae79
https://m.edsoo.ru/1ddca5e0

11 KVIACC

KouunuecTBO YyacoB DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Kourpoasubie | IlpakTuueckue
n/n Bceero u3yueHnusi | oOpa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
[ToBTOpenue, o6o01IICHNE,
CHCTEeMaTH3aI1s 3HAHUH.
1 Corvaaiinbe o CDOSITHOC 1 bubmmoreka [{OK
JIydaiiHbIe OIBITEI K BEPOSITHOCTH
7 . . P https://m.edso0.ru/430d330a
ciydaifHeIX coObITHil. Cepun
HE3aBUCUMBIX HCITBITAHHHA
[ToBTOpEeHue, 0600IICHNE,
CHCTEeMaTH3aI1s 3HAaHUH.
. bubmuorexa [JOK
2 CrnydaifHble OTIBITHI M BEPOSITHOCTH 1
. . https://m.edsoo.ru/a573a292
cirydaitHbeIX coObITH. Cepun
HE3aBUCHUMBIX MCITBITAHUHA
[ToBTOpeHue, 06o0IIEeHNE,
CHUCTeMaTH3aIys 3HAHHH.
. bu6mmoreka [JOK
3 CrnydaifHple OTIBITHI U BEPOSITHOCTH 1
= . https://m.edsoo.ru/07a5e861
ciIydJaiHbeIX coObITH. Cepun
HE3aBUCUMBIX MCITBITAHHUMA
[ToBTOpEHUE, 0000IICHNE,
CHUCTeMaTH3alysl 3HAHHH.
. bubmuoreka [JOK
4 CrnyyaiiHble OTIBITHI U BEPOSTHOCTHU 1
= . https://m.edsoo.ru/32bc29bf
ciydaiiHeix coobrtuil. Cepun
HE3aBUCUMBIX HCIBITAHHMA
[Ipumeps! npuMeHeHus
bu6mmoreka [JOK
5 MaTeMaTUYECKOTO OKUIaHUS 1

(cTpaxoBaHue, JoTepes)

https://m.edsoo.ru/ea27084d



https://m.edsoo.ru/430d330a
https://m.edsoo.ru/a573a292
https://m.edsoo.ru/07a5e861
https://m.edsoo.ru/32bc29bf
https://m.edsoo.ru/ea27084d

MaremaTHu4ueckoe OXKHNJAHUC CYMMBI

bubmuoreka [JOK

6
CIIy4ailHbIX BEJIMYUH https://m.edsoo.ru/Oadefe9e
MareMaTH4eCKOe OKHUIaHIE
7 T€OMETPHUECKOTO U bubmorera [JOK
P . https://m.edso0.ru/20de2fc2
OMHOMMAJILHOTO pacTIpe/IeIeHUI
MareMaTH4eCcKoe OKHIaH1e
8 FEOMETPHUECKOTO 1 bubmorera [JOK
p . https://m.edso0.ru/17b0e769
OMHOMHUAJIBHOTO paclpeaeIeHHH
9 Jucnepcus u cTangapTHOE bubnuoreka [JOK
OTKJIOHEHHE https://m.edsoo.ru/bcc67f76
10 Jucnepcus u cTaHIapTHOE bubmuorexa [JOK
OTKJIOHEHHE https://m.edsoo.ru/bf78aad6
1 Jlucniepcr TeOMETPUYECKOTO U bubmuorexa [JOK
OMHOMHAIBHOTO PaCIIpECIICHUS https://m.edsoo.ru/4b5a495e
[IpakTrueckas padoTa ¢
12 HCIIOJIb30BAHMEM 3JICKTPOHHBIX bubmorera [IOK
P https://m.edsoo.ru/a53cd884
TaOJINIL
13 3aKk0oH OOJIBIIUX YHCEIL. bubnuoreka [JOK
Br100pouHBIi METOT MCCIIEIOBAHMIA https://m.edsoo.ru/94ddc34a
14 3aKk0oH OOJIBIIUX YHCEIL. bubnmuoreka [JOK
Br100poYHBIi METO T MCCIIEIOBAHMIA https://m.edsoo.ru/cf23b369
[IpakTrueckas padoTa c
bubmuoreka [JOK
15 HCIIOJIb30BAHUEM DJICKTPOHHBIX
https://m.edsoo.ru/6cld11a6
TaOJINILL
bu6mmoreka [JOK
16 4 0
TOTOBA KORIPOIBHAT pabota https://m.edsoo.ru/7e379f8f
17 IIpumepsl HEIPEPBIBHBIX bubnuorexa [IOK

CIIy4aiHbIX BeIMYuH. OyHKIMA

https://m.edsoo.ru/9f5h423d



https://m.edsoo.ru/0adefe9e
https://m.edsoo.ru/20de2fc2
https://m.edsoo.ru/17b0e769
https://m.edsoo.ru/bcc67f76
https://m.edsoo.ru/bf78aad6
https://m.edsoo.ru/4b5a495e
https://m.edsoo.ru/a53cd884
https://m.edsoo.ru/94ddc34a
https://m.edsoo.ru/cf23b369
https://m.edsoo.ru/6c1d11a6
https://m.edsoo.ru/7e379f8f
https://m.edsoo.ru/9f5b423d

IJIOTHOCTU PacIpe/ieNICHuUs.
PaBHOMEpHOE pacnpeniesieHue U ero
CBOICTBa

[Tpumepsl HENPEPHIBHBIX
CIy4alHbIX BEIUYUH. OyHKINS

18 IUIOTHOCTH pacIpeaeicHus bubmorexa HOK
pactip ' https://m.edsoo.ru/b1c2712e
PaBHOMEpHOE pacrpeiesicHIe U ero
CBOIiCTBa
3amauu, IPUBOISAIINE K
19 HOPMaJIBHOMY PACIIPEEIICHUIO. bubnuoreka [IOK
@yHKIUSA MTIOTHOCTH U CBOMCTBA https://m.edso0.ru/97c19f59
HOPMAJILHOTO pactpeesieHuUs
[IpakTnueckas padoTa c
20 HCIIOJIL30BAHUEM DIIEKTPOHHBIX bubmiorexa HOK
P https://m.edsoo.ru/1f1f9ad9
TaOJINIL
[ToBTOpEeHue, 0600IICHNE 1
. bu6mmoreka [IOK
21 CUCTEMATH3ALIUS 3HAHWN.
https://m.edso00.ru/72953f4c
OmnucarenbHas CTATUCTHKA
[ToBTOpEeHUE, 0600IICHNE 1
22 cUCTEMATU3ALHUS 3HAHUI Eubmrorexa HOK
) https://m.edsoo.ru/b699ad0c
OmnucarenbHas CTATUCTHKA
[ToBTOpEHUE, 0000IICHNE 1
23 cucTtemMaTusanus 3HaHui. OTBITHI C bubnuoreka [JOK
PaBHOBO3MOKHBIMHU https://m.edsoo.ru/3fcbacf9
AJIEMEHTAPHBIMU COOBITUSIMH
[ToBTOpEHue, 0600IEeHNE U
N bubmuoreka [JOK
24 chcTeMaTu3anys 3HaHui. ONBITEI C

PaBHOBO3MOKHBIMHU

https://m.edsoo.ru/538fd7cf



https://m.edsoo.ru/b1c2712e
https://m.edsoo.ru/97c19f59
https://m.edsoo.ru/1f1f9ad9
https://m.edsoo.ru/72953f4c
https://m.edsoo.ru/b699ad0c
https://m.edsoo.ru/3fcbacf9
https://m.edsoo.ru/538fd7cf

AJIEMEHTAPHBIMU COOBITUSIMH

25

[ToBTOpEHue, 0600IICHNE U
CHUCTEeMaTU3als 3HaHHM.
Brrunciienue BepoATHOCTER
COOBITHH ¢ IpUMEHEHHEM (OPMYI U
rpadu4ecKux METOI0B
(koopaMHaTHas NpsMasi, 1epeBo,
auarpaMma Jumepa)

bubmmoreka [{OK
https://m.edso0.ru/272910f5

26

[ToBTOpEenue, 06o00IICHNE U
CHUCTEeMaTU3als 3HaHH.
Brrunciienue BepoaTHOCTER
coObITHI ¢ TpUMeHeHueM GopMyi U
rpauyecKkux MEeToJ0B
(koopaMHaTHas psMasi, 1epeBo,
auarpaMma Jumepa)

bu6moreka [IOK
https://m.edsoo.ru/dc9ad6ca

27

[ToBTOpEeHue, 0600IICHNE 1
cUCcTeMAaTH3aIysI 3HaHUH.
Brrunciienue BepoATHOCTEM
coOBITHH ¢ IpMEHEeHHuEeM (hopmMysT 1
rpaduuecKux METoJ0B
(koopauHaTHas IpsiMasi, 1epeBo,
nuarpamma Jiepa)

bu6mmoreka [JOK
https://m.edsoo.ru/5964f277

28

[ToBTOpEeHUE, 0000IICHNE 1
CHCTeMaTH3alys 3HAHUH.
Brruncnenue BeposiTHOCTEH
COOBITHH ¢ MpUMEHEHHnEM GOopMyI U
rpau4ecKux METOI0B
(xoopauHaTHAas MpsimMasi, 1epeBo,
auarpamma Jitniepa)

bu6mmoreka [JOK
https://m.edsoo.ru/e71debed



https://m.edsoo.ru/272910f5
https://m.edsoo.ru/dc9ad6ca
https://m.edsoo.ru/5964f277
https://m.edsoo.ru/e71debe4

[ToBTOpEHUe, 0600IICHNE U
CUCTEMaTU3als 3HaHH.

bubmuoreka [JOK

29 Crny4aiiHble BEJIMYHUHBI U L https://m.edsoo.ru/00b2efb3
pacrpeeneHus
[ToBTOpEHUe, 0600MIICHNE U

30 CHUCTEMaTU3als 3HaHHM. 1 bubnuorexa [JOK
CnyyaiiHble BETMYHHBI U https://m.edsoo.ru/lcc2df8f
pacrpeneneHus
[ToBTOpEenue, 06o00IICHNE U

31 CUCTEMaTU3alUs 3HAHUM. 1 bubnuoreka [IOK
MaremaTtndeckoe OKHUTaHNe https://m.edsoo.ru/aeal298c
CIIy4aiHOM BEJIMYHHBI
[ToBTOpEeHuE, 0600IIEHNE 1

32 CHCTEMAaTH3alMs 3HAHUIA. 1 bubmuorexa [JOK
Marematuyeckoe OXKUJaHNUE https://m.edsoo.ru/640a8ebf
CIIy4aiHOU BEJIMYHHBI

bu6mmoreka [IOK

33 Hrorosas konTpostbHas pabota 1 https://m.edso0.ru/0fd6d597

34 [ToBTOpEeHUE, 0600IICHNE 1 1 bubnuoreka [JOK
cucTeMaTu3alys 3HaHUi https://m.edso0.ru/5006273e

OBIIEE KOJIMYECTBO YACOB I1O0 34

I[TPOTPAMME



https://m.edsoo.ru/00b2efb3
https://m.edsoo.ru/1cc2df8f
https://m.edsoo.ru/aea1298c
https://m.edsoo.ru/640a8ebf
https://m.edsoo.ru/0fd6d597
https://m.edsoo.ru/5006273e

MPOBEPSIEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KVIACC
Kon .
IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTAThl 0CBOCHHS] OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON MPOIrPaMMbI Cpe/iHero o01ero 00pa3oBaHus
pe3yJbTara
6 Teopust BEposSTHOCTEW U CTaTHCTHKA
6.1 UuTarh U CTPOUTH TAOJIULBI U JUArpaMMbl
OnepupoBaTh MNOHATHSAMM: cpenHee apudmMernyeckoe, MeUaHa,
6.2 HauOoJpIllee, HaAWMEHBIIEE 3HAYCHHWE, pa3MaxX MacCHBa YHCIIOBBIX
JTAHHBIX
OnepupoBaTh MOHATUSAMHU: CIy4alHBI JKCHEpPUMEHT (OMBIT) U
CIyJailHOe COOBITHE, DJIEMEHTApHOE COOBITHE (PJIEMEHTApPHBINA HMCXO.)
6.3 CIlyyallHOrO  OMbITa;  HAaXOAWUTb  BEPOSITHOCTM B  ONBITaX C
PaBHOBO3MOKHBIMU CIIy4allHBIMH COOBITHSMH, HaXOAWTb U CPAaBHUBATh
BEPOATHOCTH COOBITUH B U3YUYEHHBIX CIy4alHBIX KCIIEPUMEHTaX
Haxomute u QopmynupoBaTh COOBITHS: TIEpecCeUCHHE U OOBEIUHCHUE
6.4 JAHHBIX COOBITUH, COOBITHE, NPOTHBOIOJIOXHOE JAHHOMY COOBITHIO;
' HOJb30BaThCAd  AuarpamMmamu  Oiliepa  u QopMmynoil  croxeHus
BEPOSATHOCTEH IIPU PELIEHUU 3a/1a4
OnepupoBaTb MOHATUSMHU: YCJIOBHas BEPOSATHOCTb, HE3aBHCHUMBIE
6.5 COOBITUS; HAXOJUTh BEPOSTHOCTH C MOMOIIBIO MpaBUJia YMHOMXKEHHS, C
IIOMOILBIO JIepeBa CIy4aifHOTO OIbITa
6.6 [IpuMeHsATH KOMOMHATOPHOE MPABWIIO YMHOXKEHUS IIPU PELICHUH 3a/1a4
OnepupoBaTh MOHATUSAMU: UCIBITAHUE, HE3ABUCUMbBIE HCIIBITAHUS, CEpUs
6.7 UCTIBITAHUH, yCIeX U Hey/aya; HaXOJUTh BEPOSTHOCTH COOBITHI B cepuu
' HE3aBHCHMBIX HCIBITAHUHA 10 IEPBOTO yCIeXa, HaXOJUTh BEPOSTHOCTH
coObITUH B cepuu HcnbITanuil bepHyiu
6.8 OnepupoBaTb NOHATUAMHU: CllydaiiHass BEIMYMHA, paclpeieiieHue

BEPOATHO CTCI\/'I, AuarpamMma pactpeaciIiCHUA

11 KVIACC




Kox

HpOBepﬂeMble NpeaAMETHBIC PE3YyJdbTAaThl 0CBOCHUSA OCHOBHOM

NpoBepPsieMOro .
o0pa3oBaTe/IbHOM NPOIrPaMMBbI CpelHero o01mero 00pa3oBaHus
pe3yJbTara
) Teopus BeposTHOCTEN U CTATUCTUKA
51 CpaBHHMBATh BEPOSTHOCTH 3HAYCHHM CIIy4ailHOM BEJIMYMHBI  I10
' pacnpeesIeHUIO WK C MOMOUIBIO JHarpaMm
OnepupoBaTb MOHSATHEM MaTEMaTHYECKOIO OKUJAHMS, IPUBOJIUTH
59 MpUMEpPbl  TOTO, Kak MPUMEHSETCS MaTeMaTU4YeCKOe OKUJaHHe
' CIydallHOM BEJIMYMHBL, HAXOJAUTh MAaTEMaTUYECKOE OXHJaHUE IO
JTAHHOMY pacipeesIEHUIO
5.3 Nwmets npencTaBieHne o 3aKk0He OOJIBIINX YHCE
5.4 HNmets npencTaBieHre 0 HOpMaIbHOM PaclpeesIeHHN




IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KIIACC
IIpoBepsiemMblii 31eMeHT COepPKAHUSA
Kon
6 Teopust BeposTHOCTEH U CTaTUCTUKA
[IpencraBnenne HaHHBIX ¢ TOMONIbI0 Tabmun wu  guarpamm. CpenHee
6.1 apudmernyeckoe, MenuaHa, HauOosblllee U HaUMEHbIEEe 3HAYEHHUs, pa3Max,
JCTIEPCUs U CTAaHJIaPTHOE OTKJIOHEHHE YHCIIOBBIX HA0OpOB
CnyyaiiHble SKCHEpUMEHTHI (OMBITBI) W ciay4daiiHble COOBITHS. DJIeMEHTapHbIE
coOpITHsa (WcxoAbl). BeposTHOCTh citydaiiHOTO CcOOBITHSA. bBIWM30CTh 4YacTOTBI U
6.2 BEPOSATHOCTH COObITHIH. CiydailHbIE OMBITHI C PABHOBO3MOKHBIMHU AJIEMEHTapPHBIMU
coOpITusMH.  BeposiTHOCTM  COOBITMII B ONBITAX C  PAaBHOBO3MOKHBIMHU
3JIEMEHTaPHBIMU COOBITUSIMU
63 Onepauuu Haa COOBITUAMHU: TEepecedyeHre, OOBEIUHEHHE, MPOTHUBOIIOIOXKHbBIE
' coObITus. Jlnarpammel Ditniepa. @opmyrna ClI0KEHUS BEPOSTHOCTEH
6.4 VYcnoBHass BEpPOSITHOCTh. YMHOXXEHUE BEpOSITHOCTEW. JlepeBo  ciydallHOrO
' skcniepuMenTa. Popmyra noiaHoi BeposiTHOCTU. HezaBucumblie coOOBITHS
65 KomOunatopHoe mnpaBuwino ymHoxeHus. IlepectaHoBku u daxropuan. Yucio
' coueranuii. TpeyronpHuk [Tackans. @opmyna Ounoma HeroToHa
bunapHblii ciydaiiHBId OMBIT (KCIBITAaHUE), ycleX W Heynada. HeszaBucumpble
6.6 ucneiTanug. Cepusi HE3aBUCUMBIX HUCHOBITaHUKW 10 mepBoro ycmexa. Cepus
HE3aBUCHMBIX UCTIbITaHul bepHysn
6.7 Cnyugaitnas BenuuuHa. Pacnipenenenue BepostHocTed. JluarpaMma pacipeesieHusl.
' [Ipumeps! pacnpenenieHuid, B TOM YHCIIE T€OMETPUIECKOe U OMHOMHUAIIBHOE
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUSA
5 Teopus BEpOATHOCTEN U CTATHUCTHKA
5.1 UucnoBble XapaKTEpUCTUKH CIy4alHBIX BEJIIMYMH: MAaTeMAaTUYECKOE OXKUJIaHUE,




JUCIIEPCHS] U CTAaHJAPTHOE OTKJIOHEHUE. [IpuMepbl NPUMEHEHUSI MAaTEMATHYECKOTO
O0XUJAaHUs, B TOM YHKCJIE B 3ajadax HU3 NOBCEIHEBHOW XW3HU. MareMarudeckoe
OXHJaHWe OWHAPHOU CilydallHOUW BENMWYMHBL MaremMaTHuecKoe OXKHUIAHHE CyMMBI
CIIy4alHbIX BEJIWYMH. MaTeMaTH4YEeCKOE OKUJIAHUE U JHUCIEPCUS T€OMETPUUECKOTO

1 OMHOMMAJIBHOTO pacIpeieIeH

3aKkoH OOJIBIIMX YHCENT W €ro pojib B HayKe, npupoiae U oOmiectBe. Boibopounsrit

5.2

METOJ UCCIIEIOBAaHUM

[IpuMepsl  HeENpepsIBHBIX  CIy4alHbIX BelIMYMH. [loHsATHE O IUIOTHOCTH
5.3 pacnpezneneHus. 3aaun, NPUBOAAIIME K HOpMalIbHOMY pacnpezenenuto. [lonstue o

HOPMaJIbHOM pacrpeiesieHuu




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIETO OFPA3OBAHMUS

Kon
MPOBEPAEMOro
TpeOOBaHUSA

IIpoBepsiemble TPeGOBaHMS K MPEAMETHBIM Pe3yJIbTATaM OCBOEHUS
OCHOBHOM 00pa30BaTe/IbHON MPOrpaMMbl CpeHero o01mero o6pa3oBaHus

Bragenne Merogamu JI0Ka3aTelbCTB, AJTOPUTMAMK PEIICHHS 3a7ad; YMCHHE
(hopMyITMpOBaTh M OMEPUPOBATH MOHITHIMHE: ONIPEICIICHHEe, aKCHOMa, TeopeMa,
CIIEJICTBHE, CBOWMCTBO,  MPHU3HAK,  JIOKA3aTeJIIbCTBO,  PaBHOCHIIbHBIE
(GbopMyNUpOBKY; TPUMEHATh UX; yMeHue (opMynHpoBaTh O0OpaTHOE H
IIPOTUBOIIOJIOXKHOE YTBEP)KICHUE, IPUBOAUTL MPUMEPBI U KOHTPIPUMEDHI,
HUCITIOJIB30BaTh METO MaTeMaTUYECKOU WHAYKIOUHW, TPOBOJUTE JOKA3aTCIIbHBIC
pacCyKaACHusd MNpH PCHICHUN 3aaad, OUCHUBATH JIOTUYCCKYHO ITPaBUJIBHOCTH
pacCyXJIeHHUI; YMEHUE ONIEPUPOBATh MOHATUSIMU: MHOYECTBO, IMOJIMHOXECTBO,
onecpanrun Hazg MHOXKECTBaAMHU, YMECHUE HCITOJIL30BAThH TCOPETUKO -
MHO>KECTBEHHBII amnmnapar i1 OnmvucCaHus pCalIbHBIX MPOLECCOB U SIBJICHUN U
MpU pelIeHUH 3a/la4y, B TOM YHCJIEe U3 JPYIHMX yuyeOHBIX MPEJIMETOB; YMEHHE
OTIEPUPOBATh TOHATHUSAMH: Tpad, CBSA3HBIA Tpad, aepeBo, IMKI, rpad Ha
TUTIOCKOCTH; YMEHHE 3aJ[aBaTh W ONHCHIBATh Tpadbl pa3IMYHBIMU CIIOCOOAMU;
WCTIOIH30BAaTh Tpadbl PH PEHICHNH 3a/1a4

YMeHue onepupoBaTh NOHATHAMU: HaTypaIbHOE YUCIIO, 1I€J0€ YHUCIIO, CTENEHb
C 1IeIbIM [OKa3aTeleM, KOPEHb HaTypaJbHOM CTENEeHH, CTENeHb C
palMOHAIBHBIM II0OKa3aTeseM, CTENEeHb C JEHCTBUTEIbHBIM IOKa3aTeleM,
Jorapum 4ucia, CUHYC, KOCUHYC U TaHT'€HC IPOM3BOJIBHOTO YHUCIIA, OCTATOK
0 MOAYJIO, PALMOHAJIBHOE YHCIIO, HPPALMOHAIBHOE YHCIO, MHOXKECTBA
HaTypaJlbHbIX, LENbIX, PpAlMOHAJIBHBIX, JEHCTBUTENBHBIX YHCEI; YMEHHUE
UCNOJb30BaTh MPU3HAKU JIEIMMOCTH, HaMMEHbIUIUN OOMMN JenuTens |
HauMeHblIee oOllee KpaTHOEe, auropuT™M EBKiInia npu peumeHuu 3ajay;
3HAaKOMCTBO C Pa3JIMYHBIMU IMO3ULMOHHBIMU CHCTEMaMU CUMCIICHUS; YMEHUE
BBINOJIHATh BBIYMCICHHE 3HAYEHUI M IpeoOpa3oBaHUs BBIPAKEHUH €O
CTeleHsIMU M Jiorapupmamy, HpeoOpa3oBaHUs JAPOOHO-PALMOHATBHBIX
BBIPQ)KEHUI; yMEHHE OINEepUpOBaTh MOHATUAMM:  IOCIEJOBATEIbHOCTD,
apupmeTHyecKas IMpPOrpeccHsi, TeOMeTpUuecKas Iporpeccus, OeCKOHEYHO
yOBbIBaroIast reoMeTpuyIecKas IIPOrpeccus; YMEHHE 3a/1aBaTh
HOCTIeI0BATENbHOCTH, B TOM YHCIE C IOMOIIBI PEKYPPEHTHBIX (OpMYyI;
YMEHHME OIIEpUPOBATh MOHSTUAMM: KOMIUIEKCHOE YHCJO, COINPSUKEHHBIE
KOMIUIEKCHBIE YHCIIa, MOJYyJdb W apryMeHT KOMIUJIEKCHOro uucia, Gopma
3allUCH  KOMIUIEKCHBIX Yucell (reoMeTpuyeckas, TPUTOHOMETpUYecKas U
anreOpandeckas); yMeTb MPOU3BOAUTH apU(MeTHUecKue JeHcTBUS C
KOMIIJIEKCHBIMH YHCJIaMH; IPUBOJUTH IPUMEPBI UCIIOJIB30BAHMS KOMIUIEKCHBIX
4lCell; ONEpPUpPOBaTh MOHATHAMM: MaTpuuma 2x2 u 3x3, omnpenenuTenb




MaTpHIlbI, FCOMeTpI/I‘IeCKI/Iﬁ CMBICJI OITPCACTIUTCIIA

YMeHue onepupoBarb IOHATUSAMH: PalUOHAIBHBIC, HUPPALHUOHAIbHBIC,
MoKa3aTeNbHbIe, CTENEHHbIE, Jiorapu(Muueckue, TPUTOHOMETPUYECKHE
YPaBHEHUS M HEPABEHCTBA, MX CUCTEMBI; YMEHHE OIEPUPOBATH IOHATHUSAMU:
TOKJIECTBO, TOXKJIECTBEHHOE IpeoOpa3oBaHUE, YpaBHEHHE, HEPABEHCTBO,
CUCTEMa YPABHEHUN U HEPABEHCTB, PABHOCWJIBHOCTh YPAaBHEHUW, HEPABEHCTB U
CUCTEM; YMEHHUE pellaTb YPABHEHHs, HEPABEHCTBA M CHCTEMBI C ITOMOILBIO
pa3IMYHBIX IPUEMOB; pEIIaTh YPaBHEHHs, HEPABEHCTBA U CHUCTEMBI C
napamMeTpoM; NIPUMEHSTh YPAaBHEHUS, HEPABEHCTBA, UX CUCTEMBI JUIsl pELICHUs
MaTeMaTHYeCKHUX 3a/ad M 3a/ad U3 pa3IudHbIX o0JacTedl HayKu U peajbHOU
KU3HU

YMeHnue omnepupoBaTth  MOHATHAMHM:  (YHKIUS, YETHOCTh  (DYHKIIMH,
NEePUOJUYHOCTh  (DYHKIMM, OTPAHMYEHHOCTh (YHKIMH, MOHOTOHHOCTb
¢GbyHKIMM, B3KCTpeMyM (yHKIUHM, HauOosblliee W HaUMEHbIIee 3HAYCHUS
GyHKIIMM Ha NPOMEXYTKE, HENpepblBHAas (QYHKLHS, aCUMIITOTHI Tpaduka
GbyHKIIMKM, TepBas M BTOpas NpPOU3BOAHAS (YHKIMHM, TE€OMETPUUECKUU U
(bu3nueckuit CMbICI MPOU3BOJIHOM, epBOOOpa3Hasi, ONpeneIEHHbIN HHTETpal;
YMEHHME HaxOIUTh AaCHUMNOTOTHl Trpaduka GYHKIUH, YMEHHE BBIUUCISTH
MIPOU3BOJIHbIE CYMMBbI, IPOU3BEJIEHUS, YaCTHOTO M KOMIIO3ULUHU (QYHKIHH,
HaXOJUTh YpaBHEHHME KacaTelbHON K rpaguky (QyHKIMH; yMEHHE HaXOAUTh
IIPOU3BO/IHBIE JIEMEHTApHBIX (YHKIUI; YMEHHE HCII0JIb30BaTh MPOU3BOJHYIO
JUIsL UCclleIoBaHus (DYHKIMM, HAXOAUTh HauOOJIbIINE U HAMMEHBIIINE 3HAaYEHUS
(GyHKUUH; CTPOUTH TIpaUKH MHOTOUIEHOB C HCIOJB30BAaHUEM ammapara
MaTe€MaTH4YEeCKOr0 aHaJINW3a; IPUMEHATh IPOU3BOMHYIO [UIA HAXOXACHHUSA
HAaWIy4llero peleHus B NPUKIAJHBIX, B TOM 4YHCI€ COLMAIbHO-
HSKOHOMHUYECKUX U (PU3UYECKUX 3a/1a4ax; HAXOAUTh IO U 00BbEMBI QUTyp
C IOMOILIBIO  MHTErpaja; INPUBOAUTH  IPUMEPBl  MATEMAaTU4ECKOIO
MOJICJIMPOBaHMsI ¢ IOMOIBIO AU (hepeHInaTIbHBIX YPaBHEHHUH

YMeHune ornepupoBaTh NMOHATHSAMHU: rpaduk GyHKIUHA, OOpaTHas QYHKIUA,
KOMIO3UIUS  (QYHKIMWA, JIWHEHHAas QYHKOUS, KBaJIpaTU4Has QYHKIUS,
panuMoHanbHass ~ (QYHKIUS, CTENeHHass  (QYHKIUS, TPUTOHOMETPUYCCKUE
¢byHKIMU, OOpaTHBIE TPUTOHOMETpUYECKUE (QYHKIWHU, TIOKa3aTelbHas |
jorapupmuueckas GyHKIMH, YMEHUE CTPOUTh I'PaQUKH U3YUYECHHBIX (YHKIIHIA,
BBITOJIHATH MPeoOpazoBaHust rpaduKoB (PYHKIIMIA, UCIIONB30BaTh rpaduKu 1s
U3y4CHHS TMPOIECCOB M 3aBHUCHUMOCTEH, NMpH PEUICHHHM 3a7ad W3 JPYTUX
yueOHBIX TMPEAMETOBM 3a/ad M3 peajbHOW KHU3HH; BBIpaXaTb (opMmylraMu
3aBUCUMOCTH MEXIYy BeJIMYMHAMHU; HCIIOIb30BaTh CBOWMCTBA U TpaduKu
GyHKIME Uid peuieHus ypaBHEHUW, HEPaBEHCTB W 3a/ad C IMapaMeTpaMu;
n300pakaTh Ha KOOPAWHATHOW TJIOCKOCTH MHOXKECTBa PEUICHUH YpaBHEHHUU,
HEPABEHCTB U UX CUCTEM

YmMmenue peuiaTh TCKCTOBBIC 3ala4U PA3HBIX THUIIOB (B TOM YHCJIC Ha MPOLCHTEI,
JO0JIM M 4YaCTHU, Ha IBHIXCHHC, pa60Ty, CTOUMOCTb TOBApOB W YCIYI, HAJIOT'H,
3aga4ud U3 o0Oactu YIIpaBJICHHUA JIMYHBIMU U CEMEUHBIMU (pI/IHaHCElMI/I);




COCTaBJISATh BBIPAKEHMSI, YPABHEHUS, HEPABEHCTBA U UX CUCTEMBI IO YCIOBHIO
3aJauu, UCCIEI0BaTh MOJYYEHHOE PEIICHUE U OLIEHUBATh MPaBJOINOI00HOCTh
pe3yibTaTOB; YMEHHUE MOJEIUPOBATh pPEAJbHBIC CUTyallUM Ha S3bIKE
MaTeMaTHKU; COCTaBJIATh BbIPAXKEHUsI, ypaBHEHUS, HEPABEHCTBA U UX CUCTEMBI
II0 YCJIOBHIO 33Ja4d, UCCIEAOBATh IOCTPOEHHBIE MOJEIH C HCIOJIb30BAHUEM
ammapara anreOpbl, HHTEPIPETUPOBATh MOJTYIEHHBIA PE3Yy/IbTaT

YMeHue onepupoBaTh MOHATUSAMU: cpeaHee apu(pMeTH4ecKoe, MeJIuaHa,
HauOoJsblllee M HaUMEHbIIEEe 3HAYEHHUS, pa3Max, AMCIEPCHs, CTaHAAPTHOE
OTKJIOHEHUE YHUCIOBOTO Hal0Opa; yMEHHE U3BJIEKaTh, HWHTEPIPETUPOBATDH
nH(popMalnio, TPEICTABICHHYI0 B TaOmuIax, Ha Juarpammax, rpagukax,
OTpaXKalollyl0 CBOMCTBA pEAJbHBIX IPOLIECCOB M SIBICHUN; MPENICTaBIAThH
nH(pOpPMaLIHIO ¢ TOMOIIBIO TAOIUI U JUarpamMM; UCCIEeI0BaTh CTaTUCTUYECKHE
JTAaHHbIE, B TOM YHCJIE€ C IPUMEHEHUEM IrpapMuecKuX METOJOB U AJIEKTPOHHBIX
CPEACTB; Tpa(UUECKH HCCIIENOBATh COBMECTHBIE HAOMIONEHHS C IOMOUIBIO
JarpaMM pacCenBaHUs U JIMHEWHOW perpeccuu

YMeHue onepupoBaTh MOHATUSMU: CIy4alWHBIM ONBIT U CllydyaiiHOE€ COOBITHE,
BEPOSITHOCTh CIY4alHOTO COOBITHSI; YMEHHUE BBIUUCIATH BEPOATHOCTb C
WCIOJIb30BaHUEM TI'papHUUECKUX METOJIOB; MPUMEHSTH (OPMYJbl CIOKEHUS U
YMHOKEHHUSI BEpOSTHOCTEH, (opMyly TOJHON BEpPOSTHOCTH, (opMynTy
bepnynnu, xomOuHaTOpHBIE (AKTBI W (OPMYIIBI; OIEHHBATh BEPOSTHOCTH
peanbHBIX COOBITHI; YMEHUE ONEPUPOBATH MOHATHAMM: ClydaiiHas BEIMUYHMHA,
pacmpenelieHue BEpOSITHOCTEH, MAaTeMAaTU4YECKOE OXHUAAHHE, IUCIIEPCUS U
CTaHJAPTHOE OTKJIOHEHHE CIy4allHOM BEJMYMHBI, QYHKIMM PacHpeneseHUs U
IJIOTHOCTH PaBHOMEPHOTO, MOKA3aTENIbHOIO U HOPMAJIBHOTO PACIpPEIEICHUN;
YMEHHE HCIOJIb30BaTh CBOMCTBA W3YYEHHBIX PACHPEICICHUN NIJIs PEIICHUSA
3aJa4; 3HAKOMCTBO C IOHATUSAMM: 3aKOH OOJBIIUX YHUCEN, METObl
BbIOOPOUHBIX MCCIEIOBAaHUN; yMEHHE IPUBOAUTH IPUMEPBI IPOSBICHUSA
3aKOHa OOJBLIMX YMCEN B HNPUPOIHBIX U OOLIECTBEHHBIX SBJICHUSX; YMEHUE
OIIEpUPOBATH MOHATUAMU: COYETAHUE, IEPECTAHOBKA, YUCIIO COUYETaHUM, YHUCIIO
HepecTaHoBOK; OMHOM HBIOTOHA; yMeHHe NMPUMEHITh KOMOMHATOPHbIE (haKThI
U pacCyXJEHHs I PpEUICHMs 3aJad; OLICHWBAaThb BEPOSTHOCTU pEAJIbHBIX
COOBITUH; COCTaBJIATH BEPOATHOCTHYIO MOJAEIb U  HHTEPIPETHPOBATH
IIOJIy4YEHHBIN PE3YIbTAT

YMeHue onepupoBaTh NOHATUAMM: TOUKA, MpsAMasi, MIOCKOCTh, MPOCTPAHCTBO,
OTPE30K, JIy4, BEJIMUMHA YIJIa, IUIOCKUH YTroJ, ABYTPaHHBIM yroJi, TpEXrpaHHbINH
yroJ, CKPELIMBAOLIUECS MpsAMBIE, MAPAJIEIBHOCTh W IEPHEHIUKYISIPHOCTD
OpSMBIX W IUIOCKOCTEH, Yroa MeXAy NpsSMBIMH, Yrojl MEXIy NOpsIMOd u
IUIOCKOCTBIO, YTOJI MEXAY IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKH JI0 IIOCKOCTH,
paccTosiHUE MEXIY IpPSAMBIMH, DPACCTOSIHUE MEXKAY IUIOCKOCTSAMHU; YMEHHE
UCMOJb30BaTh MPH pPEUIeHUH 3aJa4  U3ydeHHble (AaKThl U TEOopeMbl
IUIAaHUMETPUH; YMEHHE OLEHHBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIEr0 MHpa;
CTPOUTh MAaTEMaTHUECKUE MOJENIN C MOMOIIBIO T€OMETPUUYECKUX MOHATHN H
BEJIMYUH, pelIaTh CBA3aHHbIE C HUMH MIPAKTHYECKUE 3a/1aun
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YMeHue onepupoBaTh MOHATUSAMH: IUIOMAAs (GUIYpEl, OO0BEM (QHUTYPHI,
MHOTOT'PAaHHUK, MPAaBUJIbHBII MHOTOTPAaHHUK, CEUYE€HHE MHOTOIpaHHHKA, KYO,
napajjiesienunes, Mmpu3Ma, NupaMmuzaa, (Gurypa ¥ TOBEPXHOCTh BpAICHHS,
IWINHIP, KOHYC, map, cdepa, Iuomans cepsl, IUIOMAab TOBEPXHOCTU
NUpPaMUIbl, TPU3MBI, KOHYyCa, IIMIMHApPA, O0BEM Kyda, HPSIMOYTOJIBHOTO
napaieNnenunena, THpaMuIbl, IPU3MBI, IIIIMHAPA, KOHYyca, Iapa, pa3BépTKa
NIOBEPXHOCTH, CEYCHHUS KOHyca U IWJIUHJApA, NapajUielbHble OCH WIH
OCHOBaHMIO, CEUCHME IIapa, IUIOCKOCTh, Kacaromasics cdepbl, LWIMHIPA,
KOHyca, yMEHHE CTPOUTh CEUEHHE MHOTOTPaHHHMKA,  H300paxkaTh
MHOTOTPaHHUKH, (GUTYPHI U TOBEPXHOCTH BPAIEHHS, UX CEYCHHUS, B TOM YUCIIC
C TIOMOIIBIO DJEKTPOHHBIX CpPEACTB; YyMEHHE TIPUMEHSTH CBOWCTBA
TeOMETPUIECKUX (UTYp, C€aMOCTOSTENBHO (OPMYIMPOBATH OTIPEICICHUS
n3ydaeMmblX (HUTyp, BBIBHTATh THUIMOTE3bl O CBOMCTBaX MW MpPH3HAKAX
TeOMETPUIECKUX (UTryp, OOOCHOBHIBATHHIIM OIPOBEPTaTh HX; YMEHHUE
MPOBOJIUTH KJIACCHPHUKANNIO (UTYp TO pa3iMyHBIM TpPU3HAKAM, BBITIOIHSTH
HE0O0XOAMMBIE JOTIOHUTEIHHBIE TOCTPOCHHS
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YMeHne onepupoBaTh MOHITHUSMU: TBH)KCHUE B TIPOCTPAHCTBE, MapalIeIbHbINA
MEPEeHOC, CHUMMETPHS Ha TUIOCKOCTH ¥ B  IPOCTPAHCTBE, IIOBOPOT,
npeoOpa3oBaHue M0100Usl, TOI00HBIE (PUTYPBI; YMEHHE paclo3HaBaTh paBHbIE
1 1ojo0HBIe (QHUTYPHI, B TOM YHCIE€ B TPUPOJAE, HUCKYCCTBE, APXHUTEKTYpE;
WCIIOJh30BaTh TEOMETPHUECKUE OTHOIICHHS IMPH PEIICHHH 3a7ad; HaXOIHWTh
T€OMETPUYCCKHE BEIMYMHBI (JJIMHA, yroJ, IUIOmaas, 0O0BEM) TIPU pelIeHUU
3aJad W3 JAPYTHX YYeOHBIX MPEIMETOB M W3 PEaTbHON JKH3HU; YMEHHUE
BBIYMCIIATE TEOMETPUYECKAE BEIMYMHBI (IUIMHA, YTOJ, IUIOMIaab, OOBEM,
TUTOIIAb TIOBEPXHOCTH), MCIIOJB3YS M3y4YeHHBIC (OPMYIBI U METOJNBI, B TOM
Ypcie: IUIOIIAJh MOBEPXHOCTH TNHPAMHUIbI, TPU3MBI, KOHYCa, IIHIHHIPA,
wiomanab cdepel; 00bEM  KyOa, MNPSAMOYroJbHOTO  IapajuleienuIie]a,
UPaMUJIbI, TPU3MBIL, IIMIIMHIPA, KOHYCa, Il1apa; yMEHUE HaXOIUTh OTHOIICHUE
00BbEMOB 1MOJOOHBIX PUTYD

12

VYmenune OIICPHUPOBATL IMOHATHAMU: IIPAMOYIroJjibHasd CHCTEMaA KOOPAWHAT,
BCKTOP, KOOpAUHATBI TOYKH, KOOPAWHATBI BCKTOP4A, CyMMa BCKTOPOB,
IMPOU3BCACHUEC BCKTOPA HAa YHCJIO, PA3JIOKCHHUEC BCKTOpPA I1I0O 633H0y, CKaJIpHOC
IMPOU3BCACHUC, BCKTOPHOC IPOU3BCACHUC, YI'OJl MCKIAY BCKTOPpAMH; YMCHUC
HCIIOJIB30BAaThb BeKToprIfI u KOOpI[I/IHaTHHﬁ MCTO JJIA PCUICHHUA
TCOMECTPHUUCCKUX 3aaav U 3a4a9 APYTUX y‘le6HBIX npecaIMETOB
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YMeHue BbIOMpaTh MOAXOSAIIMN METOA JUIs peIleHUs 3ajayd; MOHUMaHHe
3HaYMMOCTH MaTeMaTUKU B H3YYEHUM TPUPOAHBIX U  OOIIECTBEHHBIX
IIPOLIECCOB M SBJICHMW; YMEHHE paClO3HaBaThb IIPOSIBIEHUE 3aKOHOB
MaT€MaTUKd B HCKYCCTBE, YMEHHE IPUBOIUTH IIPUMEPHI MATEMaTUYECKUX
OTKPBITUM POCCUICKON U MUPOBON MaTeMAaTUYECKOW HAYKU




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, ITIPOBEPSAEMBIX HA EI'D
IO MATEMATHUKE

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

Kon
1 Yucna v BIYMCICHUS
1.1 | HarypaneHble u uenble uncina. [Ipu3Haku JeIMMOCTH LIEBIX YUCE
12 Pammonaneupie  uyncina.  OOBIKHOBEHHBIE W JACCSATHYHBIC JAPOOH, TPOIICHTHI,
' 0eCKOHEUHBIEC IEPHUOTUIECKUE IPOOH
13 Apudmernueckuil KOpeHb HATypalbHOW creneHu. JledcTBus ¢ apudMeTundecKuMu
' KOPHSIMH HATYPAITbHOU CTETICHH
14 Crenenp ¢ nenbiM nokaszareneM. CTeneHb C palMoOHaJIbHBIM MokaszareneM. CBoiicTBa
' CTETeHH
15 CuHyC, KOCHMHYC M TAHTEHC YHUCJIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHTEHC YMCIIOBOTO apryMEHTa
1.6 | Jlorapudwm yucina. JlecATHIHBIC W HATypaIbHBIC JIOTAPU(PMBI
JleiictButenpHble ynciaa. ApudMeTndeckre onepanuu ¢ JeHCTBUTEIbHBIMU YHCIAMHU.
1.7 | IIpuOnmx€HHbIE BBIUMCICHUS, NpaBUia OKPYIJICHUs, MPUKHUIIKA U OLIEHKA pe3ysbTaTa
BBIYMCIIEHUI
1.8 | TIlpeoGpa3oBanne BEIpKECHUIMA
1.9 | KowmriekcHble yncna
2 VYpaBHEHHs 1 HEpaBEHCTBA
2.1 | Lensie u 1poOHO-palIMOHATIBHBIC YPABHEHUS
2.2 | HppauroHalbHbIE ypaBHEHUS
2.3 | TpuroHomMeTpHYEeCKUE YpaBHEHUS
2.4 | Tloka3zaTenbHbIC U JOrapu(hMUUECKUE YPAaBHEHUS
2.5 | Lemnsie u 1poOHO-paIIOHATIBLHEIE HEPABEHCTBA
2.6 | HppaumoHaibHBIC HEPAaBEHCTBA
2.7 | Tloka3arenpHble U JOrapupMUYeCKUe HEPABEHCTBA
2.8 | TpuroHoMmeTrpuveckue HepaBEHCTBA
2.9 | CucreMbl U COBOKYITHOCTH YPaBHEHHI U HEPABEHCTB
2.10 | VYpaBHeHHs, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 | Martpuia cucTemMbl JMHEHHBIX ypaBHEeHU. OnpeaenuTeb MaTPHUIIbI
3 OyHKIMH U TpaduKH
31 OyHkiusa, crnocodbl 3amaHus QyHKIMM. ['paduk QyHkinumu. B3aumao oOparHble
' ¢byuakun. YErHple 1 Heu€THBIE pyHKIUU. [lepuoanueckue GyHKIIIH
3.9 OO6nacTh ompeneneHUss W MHOXKECTBO 3HaueHud ¢yHkumu. Hymu dyHKuum.

HpOMe)KYTKI/I 3HaKOIIOCTOAHCTBA. HpOMC)I(YTKI/I MOHOTOHHOCTHU (I)yHKI_[I/II/I




Maxkcumymbl 1 MUHUMYMBI (pyHKIMH. Hanbospiee 1 HanMeHblee 3HaYeHHE QyHKIUN
Ha [IPOMEXKYTKE

Crenennas GpyHKIMS C HaTypaJbHBIM M IeNIBIM MoKa3aTeneM. EE cBoiicTBan rpaduk.

3.3 . .
CoiicTBa u rpaduk KOpHs N-0ii cTeNeHN
3.4 | Tpuronomerpuieckre GyHKIIUHN, UX CBOMCTBA U rpaduKu
3.5 | Tloka3arenbHas u JorapupmMudeckas GyHKIUN, UX CBOMCTBA U rpaduku
36 Touku paspeiBa. AcuMnToThl rpadgukoB GyHKIwA. CBoMcTBa (PYHKIIHIA, HETIPEPHIBHBIX
' Ha OTPE3KeE
3.7 IlocineqoBaTenbHOCTH, CLIOCOOBI 3aJaHUsI IOCIEI0BATENLHOCTEN
3.8 | Apudmerndeckas u reomerpuueckas nporpeccun. @opmyna cI0KHBIX TPOIIEHTOB
4 Hauana matemaTnyeckoro aHanmsa
4.1 | IlpousBoanast pyHkuuu. IlponsBoaHbie 3eMeHTapHbIX QYHKIUI
[IpumeHenre NpPOU3BOAHONM K UCCIENOBaHHIO (YHKIMI Ha MOHOTOHHOCTb H
4.2 | oskcrpemymbl. HaxokneHwe HawmOOJBIIETO W HAaWMEHBINEro 3HAYCHUs (PYHKIHHA Ha
OTpe3Ke
4.3 | TlepBooOpa3nas. MaTerpan
5 MHoxecTBa U JIOTHKA
5.1 | MmuoxecTBO, oneparuu HajJ MHOXKecTBaMHu. J{narpammsl Ditniepa — Benna
5.2 | Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 | OmnucartenpHas CTaTUCTUKA
6.2 | BeposiTHOCTB
6.3 | KomOunaropuka
7 I'eomeTpust
7.1 | ®urypsl Ha INIOCKOCTH
7.2 | IlpsiMble U IJIIOCKOCTH B MPOCTPAHCTBE
7.3 | MHOTOrpaHHUKH
7.4 | Tena v MOBEPXHOCTH BPAIICHUS
7.5 | KoopauHaThl U BEKTOPBI




YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YUHEHUKA

- Maremaruka : anrebpa 1 Hayajla MaTeMaTtuyeckoro aHanusa. 10-11 kiaccel : yueOHUK
U1 0011e00pa30BaTENbHBIX OpraHu3aluil : 0a30BbIi U yriuyoaeHHblil ypoBHu/ L A.
Anumos, FO.M. Konskun, M.B. TkauéBa u npyrue. M. : IIpocsenienune, 2023 roa

- Marematuka: anrebpa v Hayajla MaTeMaTUYECKOro aHajau3a, reomerpus. ['eomerpusi.
10-11 kmaccsl : yu4eOHUK 17151 00111e00pa30BaTeIbHBIX OpraHu3aluii : 6a30BbIi U
yrayonennsiit ypoBHu / [JI.C. AtanacsiH, B.®. Byry3os, C.b. KagomiieB u apyrue]
«3narensctBo «lIpocBemenue» 2023

- Maremaruka. BepositTHocTh U cTatuctuka. 10 kinacc. ba3oBblil ¥ yriryOs€HHBINH YPOBHH.
VYyebnoe nocobue. ABrop: bynumosuu E. A., Bynbiues B. A.

METOIUYECKHUE MATEPHUAJIBI JIJISA YYUTEJIA

- AnreOpa u Havasia MaTemMaTuyeckoro ananusa, 10-11 kmaccel. MeTonuueckoe mocodue
K MMPEIMETHON JTMHUU YYCOHUKOB MO anredpe v Havasia aHayim3a oA penaxiueit [LA.
Anumos, FO.M. Konsikun, M.B. TkauéBa u npyrue.

- YueOHoe nocobue 1 yuuTeneu, npenoaariux reomerpuo B 10—11 kmaccax mo
yueOnuky aBTopoB JI. C. AtanacsiHa, B. ®@. byry3osa, C. b. Kagomuera, JI. C.
Kucénenoii, O. I'. Ilo3Hska.

- MeTonnueckue mocodue K MpeMeTHON TUHUN YICOHUKOB IO BEPOSTHOCTH H
cratuctuke U. P. Beiconikoro, 1. B. fmenko oz pexn. U. B. Amenko. — 2-e usm., cTep.
— Mockaa : [Ipocsemenue, 2023.

I PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
https://educont.ru/

https://www.time4math.ru/

https://ege.sdamgia.ru

https://resh.edu.ru/

https://math-ege.sdamgia.ru/
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