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MNOACHUTEJIbBHAS 3AIIMCKA

Pabouas mporpamMmma y4eOHOTO Kypca «Anredpa U Hadajla MaTeMaTUYECKOro
aHanm3a» 0a3oBoro ypoBHs s obydaroruxcs 10 —11 kmaccoB pa3paboTtaHa Ha
ocHoBe DeiepanbHOr0 rocyAapCTBEHHOTO 00Pa30BaTEILHOTO CTaHAapTa CPEAHETO
obmero oOpa3oBaHHs, C YyY4ETOM COBPEMEHHBIX MHPOBBIX TpPEOOBAHHA,
NPEIBABISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIIMNA POCCUHCKOTO
oOpazoBanmsi. Peanuzanus mporpaMMbl OOECTIeUMBaeT OBJAJCHUE KIFOYEBBIMU
KOMITCTCHIIMSIMH, COCTABJISTFOIITIMU OCHOBY IS CAMOPA3BHUTHUSI M HEMPEPHIBHOTO
o0Opa3oBaHMsl, LIETOCTHOCTh OOIIEKYIBTYPHOTO, TUYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHUS JTHYHOCTH OOYIAFOIIIUXCS.

HEJIU U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hauajga MaTeMaTHYECKOTO aHANIM3a» SIBISACTCA OJHUM W3
Han0oJiee 3HaYUMBIX B IPOTPaMMeE CTapIlIei IIKOJIbI, TOCKOJIbKY, C OJHOU CTOPOHBI,
OH 00€CleYnBaeT MHCTPYMEHTAJbHYIO 0a3y IJsi M3yYEHHs] BCEX €CTECTBEHHO-
HAy4YHBIX KYpPCOB, a C JPYTrod CTOPOHBI, GOPMHUPYET JIOTUYECKOE U aOCTPaKTHOE
MBIIIJICHUE YYallluXcsi Ha YpOBHE, HEOOXOJAMMOM JJii OCBOCHHS KYpPCOB
MH(}OpMaTUKH, OOIIECTBO3HAHUS, HCTOPUH, CJIOBECHOCTU. B paMkax aHHOrO Kypca
yyalyecs OBJIAJECBAlOT YHUBEPCAJIbHBIM SI3BIKOM COBPEMEHHON HayKd, KOTOpas
dbopMyIUpYET CBOM JOCTHKEHHUS B MaTeMaTHYeCKOH (hopme.

Kypc anrebpsl 1 Havyanm MaTeMaTHYECKOTO aHAIM3a 3aKjIa/bIBA€T OCHOBY JIJIst
YCHEIIHOTO OBJAJICHUS 3aKOHAMU (PU3UKH, XUMUHU, OWOJIOTHH, TOHUMaHUS
OCHOBHBIX TEHJCHLMA SKOHOMUKM M OOIIECTBEHHOW KU3HM, I[O3BOJSET
OpPUEHTUPOBATHCA B COBPEMEHHBIX HUMPPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSIX,
YBEPEHHO HCIIOJIb30BaTh UX B MOBCEIHEBHOHN XU3HH. B ToXKe Bpemsi OBIaJcHUE
a0CTpaKTHBIMM W JIOTHYECKH CTPOTMMH MATEMAaTHUYECKUMHU KOHCTPYKIIHSIMU
pa3BUBAaET YMEHHE HAXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPXKIACHUS, UCI0JIb30BaTh 0000IIEHNE U KOHKPETHU3allUI0, a0CTparupoBaHue U
aHaJoruio, OpMUPYET KPEaTUBHOE U KPUTHUUECKOE MbIlLIeHHe. B xone nzydyenus
anreOppl W HaYaJl MaTEMaTUYeCKOrOo aHajlu3a B CTapIIeH IIKOJIe ydaluecs
MOJIY4YalOT HOBBIA ONBIT pPENIEHUS MNPUKIAAHBIX 33734, CaMOCTOSTEIbHOIO
NOCTPOEHUS MAaTEMaTHYECKUX MOJIETIEH peallbHbIX CUTyallud W WHTEpHpeTaluuu
MOJIYYEHHBIX  PEIICHWM, 3HAKOMSATCA C  MOpUMEpaMd  MaTeMaTHYeCKHUX
3aKOHOMEPHOCTEN B MPHUPOAE, HAYKE M B MCKYCCTBE, C BBLIAIOLIUMUCS
MaTeMaTUYECKUMH OTKPBITUSIMU U UX aBTOpPaMH.

Kypc obnamaeT 3HAUMTENHHBIM BOCHUTATEIBHBIM TMOTEHIIUAIOM, KOTOPBIM
peanu3yeTcs Kak uyepe3 y4deOHbId Marepual, CoCOOCTBYIOIUN (OPMUPOBAHUIO
HAyYHOTO MMPOBO33PEHHUS, TaK U uepe3 crneuupuky y4eOHOM IesTeNbHOCTH,



TpeOyroen CaMOCTOSITEIIBHOCTH, aKKypaTHOCTH, MPOJAOTIAKUTETHLHON
KOHIICHTPAIIMM BHUMAaHUS U OTBETCTBEHHOCTH 3a MOJIYYEHHBIN PE3YIIbTAT.

B ocHoBe MeTouKM 00ydeHMs alire0pe 1 HayajaaM MaTeMaTH4eCKOro aHalu3a
JISKUT NEATSITbHOCTHBIA MMPUHITUATT O0yICHHUS.

CtpykTypa Kypca «Anredpa 1 Hayalla MaTeMaTHYECKOTO aHAJIN3a BKITIOYAET
CHEAYIOIIUE COJEPKATEIbHO-METOAUYECKUE JIMHUU: «YuWclla WM BBIYUCIICHUS,
«Dynkuun u rpadukny, «YpaBHEeHUs U HEpaBeHCTBa», «Hauana Maremarnuueckoro
aHaIn3a», «MHOXKECTBA U JIOTHKa». Bce OCHOBHBIE COAEPKATEIBHO-METOIMUYECKUE
JUHUM U3Y4YalOTCS Ha MPOTSHKEHUM JBYX JET OOyYeHHMsl B CTaplIed IIKOJE,
€CTECTBEHHO JIOIOIHSAS APYT APYyra U MOCTEIEHHO HACBIIASICh HOBBIMU TEMAaMH U
paznenamu. JlaHHBIA KypC SBJISETCS MHTETPATUBHBIM, MOCKOJIBbKY OOBEIUHSET B
cebe comepKaHUE HECKOJbKMX MaTeMaTH4YeCKUuX JUCIUIUIMH:  anredpa,
TPUTOHOMETPHUSI, MATEMATUUYECKUI aHAJIN3, TEOPUS MHOXECTB U Ap. [lo mepe Toro
KaK yyaliuecsl OBJIaJIeBalOT BCE 0oJiee MMPOKUM MATEMAaTUUYECKUM almapaToM, Yy
HUX TIOCIIEJIOBATEIbHO (POPMUPYETCS M COBEPIICHCTBYETCS YMEHHUE CTPOUTH
MaTeMaTUYECKYIO MOJIENIb PEAJIbHOW CUTYallH, IPUMEHATh 3HAHMUS, TIOJIYYEHHBIE B
Kypce «Anrebpa u Hayaja MATEMaTUYECKOTO aHajau3a», g pelieHus
CaMOCTOSITENIbHO  C(HOPMYJIIMPOBAHHOM MaTEMAaTHUYECKOM 3aJaud, a 3aTeM
HMHTEPIPETUPOBATH MOTYUYCHHBIN pe3yJbTart.

ConepxaTenpbHO-MeTOANYECKAsT TUHUA «Hucna U BBIYMCIEHHUS) 3aBEPIIACT
(dbopMHpOBaHrE HABBIKOB MCIOJIB30BaHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HayaTo B OCHOBHOM IkoJie. B crapimieil mikoige ocoboe BHUMaHUE YIEIsSETCS
(GOpPMUPOBAHUIO TPOYHBIX BBIUUCIUTEIIBHBIX HABBIKOB, BKIIIOYAIOLIUX B CeOs
UCIIOJIb30BAHUE PA3TUYHBIX (OPM 3amucu JIEWCTBUTEIBHOTO 4YHCIA, yYMEHUE
pallMOHAJIBHO BBIMOJHATh JEWCTBUS C HHUMH, J€JaTh MPUKUIKY, OLICHUBATH
pesynbrar. OOyuaromuecs: MOJy4YarOT HAaBBIKM MPUOIMKEHHBIX BBIYUCIICHHM,
BBITIOJTHEHUS JIEUCTBUUA C YMCJIaMH, 3alMCaHHBIMU B CTaHJIapTHOU (dopme,
WCTIOJb30BaHUS MaTEMAaTUUECKUX KOHCTAHT, OI[EHUBAHUSI YUCIIOBBIX BBIPAYKECHUM.

JIunus «YpaBHEHUS U HEPABEHCTBA» PEANU3YETCS Ha MPOTSIKEHHH BCETO
oOy4eHHs B CTapiield IIKOJE, IOCKOJIbKY B KaXXJIOM pasleiie MporpaMmbl
IPEeIyCMOTPEHO pEILIEHUE COOTBETCTBYIOMIMX 3afad. OOyuaromuecs OBIaI€BalOT
pPa3IMYHBIMM METOJaMHU PEIICHHS 1EJbIX, PAlHMOHAIBHBIX, HUPPalMOHATIBHBIX,
MOKa3aTeIbHbIX, JOTapu(PMUYECKMX U  TPUTOHOMETPUYECKUX YpaBHEHUH,
HEPABEHCTB U UX cucteM. [loyyeHHbIe YMEHHS UCTIONIB3YIOTCS TIPU UCCIIEIOBAHUH
GyHKIIUNA C TTOMOIIBIO TTPOU3BOJAHON, PEIICHUH MPHUKIAAHBIX 3a/1ad W 3a7a4 Ha
HaxXOXXJICHUE HauOOJBIINX M HaUMEHBIIUX 3HaueHu GyHkuu. JlanHas
colepkaTelbHasl JMHUS BKJIOYaeT B ceOs Takke (QPOpMUpPOBAHUE YMEHUU
BBITIOJIHATH Pacu€Thl 1Mo (opmyiaMm, TpeoOpa3oBaHUs IEbIX, PAMOHAIBHBIX,
MppalMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAXKEHUM, a TAKXKE BBIPAXKECHHUIA,



COJiepKalINX CTerneHu U Jorapudmel. braromaps u3ydeHHIO anredpanyeckoro
MaTepuaia IpOUCXOANT ajbHeIlee pa3BUTHE AITOPUTMUYECKOTO U a0CTPAKTHOTO
MBIIUICHUS]  yJamuxcs, (OpMHUPYIOTCS HaBBIKM JEAYKTUBHBIX PACCYXIACHHM,
paboThl C CHMBOJBHBIMH (OpMaMH, TMPEACTABICHUS 3aKOHOMEPHOCTEH W
3aBHCHMOCTEH B BHJI€ PABEHCTB U HEpPaBEHCTB. Anredpa npeiaraeT 3pPexTHBHbIC
MHCTPYMEHTBI JUIsl PELIEHUs MPAKTUUYECKMX W €CTECTBEHHO-HAYYHBIX 3aj]ady,
HarjasaHO JEMOHCTPUPYET CBOM BO3MOYKHOCTHU KaK SI3bIKa HAYKH.

CopepxarenpHo-MeTonnyeckass JUHUS «DyHKIUM U TpaduKu» TECHO
neperieTaeTcs ¢ IpYruMH JIMHUSMU Kypca, TOCKOJIBKY B KAKOM-TO CMBICTIE 3a70aET
[IOCJIEI0BATENbHOCTD U3YUEHMsI MaTepuaia. M3yuenue creneHHoM, NoKa3aTeNIbHOM,
Jorapu(pMHUUECKON U TPUTOHOMETPUUYECKUX (YHKIUH, UX CBOMCTB U TpadUKOB,
UCIOJb30BaHUE (QYHKIUHI AJI PEIICHUs 3a/1a4 U3 JIPYruX y4eOHBIX MPEIMETOB U
pEaIbHOM KHU3HU TECHO CBSA3aHO KaK C MaTeMAaTWUYECKUM aHaIu30M, TaK U C
pelieHreM ypaBHEHUI u HepaBeHCTB. [Ipu 3ToM 6oibIIOe BHUMaHUE YIETSETCS
(opMUPOBaHNIO YMEHHUSI BbIpaXkaTh (POpMyIaMH 3aBUCUMOCTH MEKIY PA3IUYHBIMU
BEJIMYMHAMU, UCCIIEI0BATh OTYUeHHbIE (DYHKIIUHU, CTPOUTH UX rpaduxu. Marepuain
OTOM COJAEPKATEIBHOW JIMHWM HALEJIEH Ha pPa3BUTUE YMEHHW W HAaBBIKOB,
MO3BOJIAIOIINX BBIPAYKATh 3aBUCUMOCTH MEXKIy BEIMYMHAMH B Pa3IMIHON (opMme:
aHAJIUTHYECKOM, Tpaduueckoii u cinoBecHoW. Ero wusydenwe crnocoOCTByeT
Pa3BUTHIO aAJTOPUTMHUYECKOTO MBIILIEHUS, CIIOCOOHOCTH K OOOOIIEHUI0 U
KOHKPETHU3aI[1H, NCII0JIb30BAHUIO aHAJIOTHIA.

CopepxarenpHast nuHHS «Hauama maTeMaTWyeckoro aHainW3a» IO3BOJISET
CYIIECTBEHHO PACHIMPUTH KPYT Kak MaTeMaTHUECKUX, TaK U MPUKIAIHBIX 3a7ad,
JOCTYMHBIX 00YYaroIIUMCs, Y KOTOPBIX MOSIBISIETCS BO3MOXHOCTh MCCIIEIOBATh U
CTpOUTh rpaduku GyHKIUN, ONIPENEIATh UX HaUOOJIbIIINE U HANMEHBIIINE 3HAUCHUS,
BBIUMCIATH IUIOUMAAd (QUIyp U OOBEMBI TeN, HAXOAUTh CKOPOCTU M YCKOPEHUS
nporieccoB. [laHHas cogepaTenbHash JHUHUAS OTKPHIBAET HOBBIE BO3MOXKHOCTHU
MOCTPOCHUS MAaTeMaTUYECKUX MOJIENel peanbHBIX CHUTyallud, HaXO0XKICHUs
HAWIYYILEro peueHus B MPUKIaJHbIX, B TOM YHCJE COLMATbHO- SKOHOMUYECKHUX,
3aJayax. 3HAKOMCTBO C OCHOBAMHM MAaTEMaTHYECKOrO aHalih3a CIIOCOOCTBYET
pPa3BUTHIO a0CTPAKTHOTO, (POPMATBEHO-IIOTUYECKOTO W KPEATHBHOTO MBIIIJICHHUS,
(GbopMUPOBaHNIO YMEHHI PACTIO3HABATH IPOSBICHUS 3aKOHOB MATEMAaTHKH B HayKe,
TEXHUKE W HUCKyccTBe. OOydarommuecs y3HAIOT O BBIJAIONIMXCSA pE3yJbTaTax,
MOJIyYEHHBIX B XOJI€ PAa3BUTHS MaTEMATHKU KaK HayKH, U UX aBTOpPaXx.

CopepxarenpHO-MeTOIMYeCKas JIMHUSA «MHOXeCTBa U JIOTMKa» B OCHOBHOM
MOCBSIIIIEHA  DJIEMEHTAM  TEOPHUH  MHOXKECTB. | €0peTHKO-MHOXKECTBEHHBIC
NPECTABICHUS MPOHU3BIBAIOT BECh KypC IIKOJBHONH MaTeMaTHKH U TpEAiararor



Hau0OoJee YHUBEPCATbHBINA A3BIK, 0OBEIUHSIONINI BCE pa3/ieibl MaTEMAaTHKU U €€
NPUJIOKEHUM, OHU CBSI3BIBAIOT Pa3HbIE MATEMATHYECKUE NHUCIUIUIMHBI B €IUHOE
uenoe. IToaToMy BakXHO AaTh BO3MOXKHOCTh IIKOJIBHUKY IOHHMAaTh TEOPETHUKO-
MHOYXECTBEHHBII S3bIK COBPEMEHHOM MAaTEMaTMKH M MCHOJIb30BAaTh €ro i
BBIPA)KEHHSI CBOMX MBICJIEH.

B kypce «AnreOpa um Hayajla MaTeMaTHYECKOTO aHaINW3a» MPUCYTCTBYIOT
TaK)K€ OCHOBBI ~MAaTEMaTHUYECKOTO MOJEIUPOBAHUS, KOTOPBbIE MPU3BAHBI
chopMHUPOBATH HABBIKU MMOCTPOCHHS MOJIENIEH peabHbIX CUTYAIIHi, UCCIeTI0OBAHUS
ATUX MOJENECH C MOMONIbIO ammapara aiareOpbl U MaTeMaTHYECKOTro aHalu3a U
MHTEPIIPETALUN [TOTYyUYECHHBIX pe3yIbTaTOB. Takue 3aaHus BIUIETCHBI B KAK/IBIN U3
pa3zIesoB IPOrpaMMBl, IIOCKOJIBKY BECh MaTEpHaJl Kypca IHUPOKO UCIIOJIB3YETCS IS
peleHnsT NpUKIagHbIX 3anad. [Ipu pemieHun peanbHbIX MNPAKTUYECKHX 3a7ad
yyalyecs pa3BUBAIOT HAOIIOJATEIbHOCTb, YMEHUE HAXOJIUTh 3aKOHOMEPHOCTH,
a0CTparupoBaThCs, HCIOIb30BATh AHAJIOrUIO0, 0000IIAaTh W KOHKPETU3UPOBATH
npobsieMy. JlesTenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHUS MPHUKIAJIHBIX
3aJlay OpraHU3yeTcs B MPOLECCe M3YYEHUs BCEX TeM Kypca «Ajiredpa u Hayana
MaTeMaTUYECKOrO aHaJIN3ay.

MECTO YYEBHOI'O KYPCA B YYEGHOM IVIAHE

B yueOGHOM 1m1aHe Ha M3y4YeHHUe Kypca anreOphl U Hadal MaTEMaTHYECKOTO aHaIu3a
Ha 6a30BOM YpOBHE OTBOJIUTCA 2 "yaca B Henelto B 10 kmacce u 3 yaca B HEJENIO B
11 knacce, Bcero 3a nBa roga o0yueHus — 170 gacos.



COILEPKAHUE YYEBHOI'O KYPCA
10 KJTACC

Yuciaa v BbIYUCICHUS

PaunonanpHpie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE JIPOOU, MPOLICHTHI,
OECKOHEUHbIE  IEpUOAUYECKHE  ApoOu. ApupMETHYECKHE  ONepaluu  C
paloHaIbHBIMU YUCIIAMU, TPEOOPA30BAHNS YUCIOBBIX BbIpakeHUi. [Ipumenenne
Apo0eil ¥ TPOIEHTOB JJIsl PEIIeHUs] MPUKIAAHBIX 337a4 U3 PA3IUYHBIX OTpaciei
3HAHUU U PEaJbHOM KU3HMU.

JleicTBUTENBHBIE 4YMClA. PalMoHanpHBIE M MPPALMOHAIBHBIE  YHCIIA.
Apudmerndeckre omnepanuu ¢ JACUCTBUTEIbHBIMU YHciaamu. [lpuOnmxéHHble
BBIYMCIICHNUS], IPABUJIA OKPYTJIEHUS, IPUKUIKA U OLIEHKA PE3YIbTAaTa BIYMCICHUN.

Crenenr ¢ 1uenbiM  nokazateneMm. CrangapTtHas — ¢dopma  3amucu
JNeUCTBUTENbHOTO  yucia. Mcnonb3oBanue monxonsiied  Gopmbl  3alucH
JNEUCTBUTEIBHBIX YHCEN JUIsl PEIICHMs] NMPAKTUYECKHUX 3a4ad M IPEICTaBICHMS
JAHHBIX.

ApupmMeTndecknii  KOpeHb  HaTypalbHOW  cTenmeHu.  JleWcTBus  C
apu(PpMETUYECKUMH KOPHSMH HaTypaJIbHOM CTENIEHHU.

CuHyC, KOCUHYC M TaHT€HC YHMCIIOBOTO aprymMeHTa. ApKCUHYC, apKKOCHHYC,
APKTAHI€HC YHCIIOBOI'O apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa U TOXKIECTBEHHbIE MPeoOpa3oBaHUsI.

[IpeoGpazoBanue TPUTOHOMETPUYECKUX BBIPAKECHUM. OcHOBHbIE
TPUTOHOMETpUUYECKUE (HOPMYIIBI.

YpaBHeHHE, KOpeHb YypaBHEHHUsA. HepaBeHCTBO, pelIeHMEe HEPABEHCTBA.
MeTton MHTEPBAJIOB.

Pelenue nenbix v ApoOHO-palIMOHATIBHBIX YPaBHEHUN U HEPABEHCTB.

Pemenne uppanmoHanbHbIX YPaBHEHUNM U HEPABEHCTB.

Pemienne TpuroHOMETpUYECKUX YPABHEHU M.

[IprMeHeEHNE ypaBHEHN U HEPABEHCTB K PEIIEHUIO MATEMAaTUYECKUX 33124
M 33]1a4 U3 PA3IMYHbIX 00JIaCTel HAyKU U PEabHOU KU3HH.

DyHKIUU U rpapuKu

Oyukus, crnocoObl 3amanus GQyHkuuu. ['padux QyHknum. BzaumnO
oOpaTHbIe (PYHKITUH.

OO6nactb onpeneneHuss ¥ MHOXKECTBO 3HaueHud ¢yHkuuu. Hynmu dyHkuu.
[IpomexxyTkH 3HAaKONOCTOSIHCTBA. YETHBIE M HEUETHBIE PYHKIIHH.

CrenenHas GyHKIIHS ¢ HATypaJbHBIM U LIETbIM MoKazareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa u rpaduk KOpHs N-0i CTENIEHHU.



TpuronoMmerpuueckasi OKPYKHOCTb, ONPEACICHUE TPUTOHOMETPUUYECKHUX
(GbyHKIMI YMCIIOBOTO apryMEHTA.

Havajia MaTeMaTH4eCKOro aHAJIM3a

ITocnenoBaTenbHOCTH, CITOCOOBI 3aJlaHus MOCJIEIOBATEIILHOCTEH.
MOHOTOHHBIC TTOCJIEA0BATCILHOCTH.

Apudmernueckas U reomeTpudeckas nporpeccud. beckoHeuHo yObIBaromasi
reomeTrpudeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOIIEH TeOMETPHIECKON
nporpeccur. dopMyna CIOXKHBIX NPOLEHTOB. Mcmonb3oBaHue mporpeccuu s
pelIeHus pealibHbIX 3aJ1au MPUKIIATHOTO XapaKTepa.

MHoKeCcTBa H JIOTMKA

MHOk€eCTBO, onepanud HajJ MHOXecTBaMu. Jlmarpammsbl Jilsiepa—DBeHHa.
[IpuMmeHeHne TEOPETUKO-MHOKECTBEHHOIO amnmapara Jjisi ONMUCAaHMS pPealbHBIX
MPOIIECCOB U ABJICHUHN, TP PEIICHUH 3a]1a4 U3 IPYTUX YYCOHBIX MTPEAMETOB.

Onpenenenue, TeopemMa, CJI€ICTBUE, 10Ka3aTeIbCTBO.

11 KJIACC

Yucaa 1 BBIYUCTICHUS

Harypanbnsbie u nensie uncna. [Ipu3Haku 1e1MMOoCTH LENbIX YUCEIL.

CreneHb ¢ pallMOHAIBHBIM TTOKa3zaTeaeM. CBOMCTBA CTEIICHM.

Jlorapudwm uncna. JlecssTuaHbIE U HATYpaJIbHBIC JOTaprU(MBI.

YpaBHeHUS U HEPABEHCTBA

[IpeoOpa3zoBaHue BbIpaXKEHHI, COACPHKAIMX JOrapru(MBbI.

[IpeoOpa3oBaHue BBIPAKEHUH, COJEP)KALIUX CTENEHU C PALMOHAIbHBIM
MIOKA3aTEJIEM.

[Iprmepbl TPUTOHOMETPUUECKUX HEPABEHCTB.

IToka3arenbHble YpaBHEHHS U HEPABEHCTBA.

Jlorapupmuyeckrue ypaBHEHUs] 1 HEPABEHCTBA.

CucTeMbl TUHEWHBIX ypaBHEHM. PellleHre MpUKIAIHbIX 33/1a4 C TOMOIIbIO
CUCTEMBI JIMHEWHBIX YPABHEHHM.

CucTeMbl 1 COBOKYITHOCTH PAllMOHAIBHBIX YPABHEHUM U HEPABEHCTB.

[IprumeHeHne ypaBHEHUM, CUCTEM U HEPABEHCTB K PEICHUI0 MAaTEMaTUYECKUX
3a/1a4 U 3a7a4 U3 PazIMyHbIX 00JacTel HayKH U peabHOM XKU3HHU.

DyHKIUU U rpapuKu

Oynkrus. [lepuoanueckue Gynkmmn. [IpoMexyTKu MOHOTOHHOCTH (DYHKITHH.
Makcumymbpl U1 MUHUMYMBI (QyHKIuu. Haunbonbiiee W HauMeHbIIEe 3HAYCHUE
(GYHKIIUM HAa TPOMEKYTKE.

Tpuronomerpuyueckue  (QyHKIIMHM, HMX CBOMCTBA U  IpaUKU.

[TokazaTenbHas u norapudmuueckas GyHKIMUU, UX CBOWCTBA U IpadUKH.



Hcnonb3oBanue rpadukoB (PYHKIMMA 7SI pelICHUs] YpPaBHEHUN U JTMHEWHBIX
CUCTEM.

Hcnonp3oBanne rpadukoB (QYHKIUH JUIsI WCCIIENOBAHUS TPOIECCOB U
3aBUCUMOCTEHN, KOTOPbIE BO3HHMKAIOT MPHU PEIIECHUU 33a4 U3 JAPYTUX Yy4eOHBIX
IIPEAMETOB U PEATIbHOMN KU3HHU.

Hayana MaTeMaTH4€CKOro aHAIHM3A

HenpepriBable pyHKIMH. MeTO MHTEPBAIOB AJIs PEIICHUS] HEPABEHCTB.

[IpousBognass  ¢ynkuuu. ['eomeTpuyeckuit. u  (QU3MYECKH  CMBICT
ITPOU3BOHOM.

[IpousBogHbele  21eMeHTapHbIX  QyHKIu.  DopMmynbl  HaXOXAEHUSA
IPOU3BOAHON CyMMBI, IPOU3BEACHUS U YACTHOTO (DYHKIIHIA.

[IpuMeHeHne MpOU3BOAHON K MCCIENOBAHHUIO (DYHKIIMI HA MOHOTOHHOCTb H
skcTpeMyMmbl. Haxoxxaenne HanOonbIIero 1 HAaMMEHbIIEro 3HayeHus: QyHKIUH Ha
OTpE3KE.

IIpruMmenenue nNPOU3BOAHOM I HAXOXKACHUSA HAWIY4dlIEero pelIeHUus B
NPUKIIAJHBIX 3a]1a4ax, JIs ONPEeNIEHUsI CKOPOCTH IIpolecca, 3a1aHHOT0 (hopMynoin
WU TpadUKOM.

[TepBooOpaznas. Tabnuia nepBoOOPa3HbBIX.

WNurerpan, ero reoMmerpuyeckuii W (Qu3nyeckuili CcMbIcH. Brruncnenue
uHTerpana no Gopmyne Hetorona—JleliOnuna.



IINTAHUPYEMBIE PE3YJIbTATDBI

OcBoenne ydebHOro mpenmera «MaremaTuka» JOJDKHO 00€CTeunBaTh
JIOCTUKEHUE Ha YPOBHE CPEJIHETO 00111er0 00pa3oBaHusl CIEAYIOMINX JIMYHOCTHBIX,
MeTaIpeAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3YyIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIngyHOCTHBIE pe3yJbTaThl OCBOCHHUSI MPOrpaMMbl Y4eOHOTO mMpeaMera
«MareMaTuka» XxapakTepUu3yrTCs:

I'pasxxtaHCcKOE BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO TPAKTAHCKOMN MO3UIIUU 00YHAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO WIEHA POCCHUHCKOrOo OOIIeCTBa, MPEJICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHHPOBAHUS PA3TUYHBIX CTPYKTYp, SIBJICHUH,
NpoNEeAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMNPOCH U Tp.), YMEHHUEM
B3aMMO/JICHCTBOBATh C COIMAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSIMHA 1 Ha3HAYCHUEM.

[TaTpuoTHYeCcKO€E BOCIIUTAHUE:

c(hOpPMUPOBAHHOCTHIO POCCUNUCKON TPaKJaHCKOW UACHTUYHOCTH, YBAKEHUS K
MPOIIIOMY U HAaCTOSIIIIEMY POCCUUCKOM MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIEHUEM K
JOCTHKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKONW MAaTEMAaTUYECKOW IIKOJIBI,
K HCIIOJB30BAHUIO 3TUX JIOCTHKEHUW B APYrMX HayKax, TEXHOJIOTHSX, chepax
SKOHOMUKH.

JIyXOBHO-HPABCTBEHHOT'O BOCIIUTAHUSI:

OCO3HaHUEM JTyXOBHBIX LIEHHOCTEU POCCHIICKOTO Hapoaa;
c(hOPMUPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHMS, HJTHUYECKOrO  TMOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MMPUMEHEHUEM JTOCTUKEHUI HAyKH U JIEATEIIbHOCTHIO
y4€HOT0; 0CO3HAHUEM JIMYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMUMBOTO OyMyIIETo.

DCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHPY, BKJIIOYAs ACTETUKY MaTEMaTHUYECKUX
3aKOHOMEPHOCTEHN, 00BbEKTOB, 33]J1a4, PEIICHHUI, pACCY X ACHHUI; BOCTIPUUMYUBOCTHIO
K MaTEMaTHUYECKUM aCTIEKTaM Pa3JIM4YHbIX BUJIOB HCKYCCTBA.

Pur3nUeCcKOe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO YMEHHUS TIPUMEHSTh MaTeMaTUYeCKue 3HaHHUS B
HWHTEpecax 370pOoBOro U 0e30macHOro o0pasa »KU3HU, OTBETCTBEHHOT'O OTHOIIICHUS
K CBOEMY 370pPOBBIO (3I0pOBOE MHUTAHHUE, COATAHCHUPOBAHHBINA PEKUM 3aHITHU U
OTJIbIXa, peryJisipHas pu3nueckasi aKTHBHOCTH); (PU3UIECKOTO COBEPIIICHCTBOBAHUS,
IIPU 3aHATUSAX CIIOPTUBHO-03OPOBUTENBHOM JESITEIBHOCTHIO.

TpynoBoe BocnuTaHue:



TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IICHHOCTH TPYAOJIOOWS, MHTEPECOM K
paznuyHbiM  cPepaM  MPOPECCHOHAIBHOM  JACSATENBHOCTH, CBA3AaHHBIM  C
MaTeMaTUKOW M e€ TMPUIOKEHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIA BBIOOD
Oynymelr mpodeccur u pearn30BBIBATH COOCTBEHHBIC KU3HCHHBIC TUIAHEI;
TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTHYeCKOMy OO0pa3oBaHUIO U
caM0OOpa30BaHUIO Ha TPOTSHKEHUU BCEM >KU3HU; TOTOBHOCTHIO K aKTUBHOMY
YYaCTUIO B PEIICHUU MPAKTUYECKUX 3a/1a4 MAaTEMAaTUYECKON HAIIPaBICHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTHIO HKOJOTUYECKON KYJIbTYpbl, MMOHMMAHUEM BIUSHUS
COIIMAIbHO-PKOHOMHYECKUX TPOLIECCOB HA COCTOSIHUE MPUPOJHOM U COLIMATIbHOMN
Cpelbl, OCO3HAaHHWEM TJOOAJBHOIO XapakTepa HSKOJOTMYECKHX Mpolsiem;
OpUEHTaIlMel Ha MPUMEHEHHWE MAaTeMaTHYECKHX 3HAHUU JUIs PEIICHHS 3ajad B
00J1acTH OKpY>Karollel Cpebl, INTAHUPOBAHUS TOCTYIKOB U OLIEHKH UX BO3MOXKHBIX
MOCJIEJICTBUN [T OKPY’KAIOIIEH CPEBI.

[{erHOCTH HAYYHOTO MMO3HAHUS:

c(hOpPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAyKM M OOIIECTBEHHOM  MPAKTUKH, [OHUMaHUEM
MaTeMaTUYECKOM HayKh Kak c@epbl 4YeOBEUECKON eATEeIbHOCTH, JTamloB €€
pa3BUTHS. M 3HAYUMOCTH JJISI PA3BUTHUS UMBWIM3ALMH; OBJIAJACHUEM SI3BIKOM
MaTeMaTUKH M MaTeMaTUYECKOW KyJbTYpOHM KakK CpEJCTBOM IIO3HAHUS MUPAa;
TOTOBHOCTBIO OCYIIECTBIISAITh MPOEKTHYID M MCCIEHOBATEIbCKYIO AESTEIbHOCTD
WHJIUBUAYAJIbHO U B TPYMIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MeramnpeaMeTHbIe Pe3yJbTaThl OCBOEHHUS MPOrpaMMbl yueOHOTO MpeaMeTa
«MaremaTuka» XapaKTEPHUIYIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OClUCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
OelicCmBUAMU, YHUBEPCATbHBIMU Pe2YIAMUBHIMU OeUCTNEUAMUL.

1)  Vuueepcanvnvie  nosnaeamenwvuvie  Oeiicmeus, — obecneuusaom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECco8 o00yuarwuxcs (oceoeHue
Memo008  NO3HAHUA ~ OKPYHCAIOUie20  Mupa;  NpuMeHeHue  J102UYEeCKUX,
ucciedo8amenbCcKux onepayuil, ymeHull pabomams ¢ ungopmayueti).

bazoBrie norudyeckue AeHCTBUS:

* BBIABJISTh U XapaKTEPU30BATh CYIIECCTBEHHbIE MPU3HAKA MATEMATUIECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUN MEXAYy MOHATUSAMU;, (OPMYIUPOBATH
OTpeeCHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPU3HAK
KJIacCU(UKAIMK, OCHOBAHUSA M1 OOOOIICHHWS W CpaBHEHUS, KPUTEPHUU
MIPOBOJIMMOTO aHAJTN3A;



BOCIIPUHUMATh, (QOPMYJIUpOBaTh U  MpeoOpa3oBbBIBATh  CYKICHUS:
YTBEpAUTENIbHbIE W OTPULIATENbHBIE, €AMHUYHBIC, YaCTHbIE U OOIIME;
YCIIOBHBIE;

BBISIBISITH ~ MAaTEMAaTHYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBS3UM U
OpOTUBOpEYHs B (pakTax, AAHHBIX, HAONIONCHUAX U YTBEPKICHUSIX;
npejiaraTb KpUTEPUU AJ1s BBIABIICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUUI];
JieNIaTh BBIBOJABI C MCIIOJNB30BAHMEM 3aKOHOB JIOTMKH, AEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHH 110 aHAJIOTUH;
IIPOBOJUTH CaMOCTOATEIIEHO J0Ka3aTeIbCTBA MaTeMaTUYECKUX
YTBEPXKACHUN (IIpsIMBbIE U OT IPOTUBHOTO), BEICTPAUBATh APIyMEHTAIIMIO,
OPUBOJUTH MPUMEPHl U KOHTPHPUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIE
CY>KIEHUS U BBIBOJBL;

BBIOMpATh C€roco0 pemeHus ydyeOHOW 3ajgaud (CpaBHHUBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BBHIOMpaTh HauboJee NOAXOAAIUMNH C Y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

bazoBnbie HCCICOA0BATCIILCKHUC I[GIZCTBPI?II

UCITIOJI30BaTh BOMPOCHI KaK MCCIEI0BATENbCKU MHCTPYMEHT IMO3HAHUS,
(GbopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOLIME IPOTHUBOPEUYUE, MPOoOIeEMYy,
yCTaHaBIMBaTh  HCKOMOE€ M  JlaHHOe, (OpMHUPOBATh  THIIOTE3Y,
apryMEeHTHUPOBATh CBOIO MO3UIIMIO, MHEHUE;

IIPOBOJUTH CaMOCTOSITENIbHO CIJIaHUPOBAHHBIM HKCIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOCHHOCTEH MAaTeMaTH4eCcKOro
O0OBEKTa, SABJICHMS, TMPOLECCa, BBISBICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

CaMOCTOATENFHO (POPMYIUPOBATH OO0OIIEHUS U BBIBOJIBI IO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, UCCIEAOBAHMS, OLEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHMIA;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOLECCa, a TAKKE BbIABUTAThH
IPEIOJIOKEHNS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSIX.

PaboTa ¢ undopmarmeii:

BBISIBIIATH Ae(UUMTHI UHPOPMALIUY, TAHHBIX, HEOOXOAMUMBIX JJI1 OTBETA Ha
BOIPOC U ISl pEUICHUS 3a/1auH;

BbIOMpaTh  MHGPOpPMAIUMI0O W3  UCTOYHUKOB  PA3IMYHBIX  THUIIOB,
aHaJIM3UpPOBaTh, CUCTEMATHU3UPOBATh M UHTEPIPETUPOBATH MHPOPMAIUIO
Pa3IMYHBIX BUJOB U (OPM MPEACTABICHHUS;

CTPYKTYpPHUpPOBaTh HUHPOPMALIKIO, MPEACTABIATh €€ B pa3IMUHbIX (Popmax,
WJLTIOCTPUPOBATH TpadUuecKy;



2)

OLICHMBATH HaJEKHOCTD uHpopMaIu o CaMOCTOSITEJIBHO
chOpMYIMPOBAHHBIM KPUTEPHUSIM.
Vuueepcanouvie  KomMmynukamueHnwle  Oelicmsus,  obecnedusaiom

CHOPpMUPOBAHHOCMb COYUATLHBIX HABLIKOB 00VUAIOUWUXCSL.
OoOrenue:

BOCIPUHUMATh U (POPMYJIUPOBATH CYXKIECHUS B COOTBETCTBUHU C YCIOBUSIMHU
U LIEISIMU OOLLEHUS; ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHUs
B YCTHBIX M NMCBMEHHBIX TEKCTAX, aBaTh MOSCHEHUS MO XOAYy PEIICHUS
3a/1a41, KOMMEHTHPOBATh MOJIYYEHHBIN PE3yNIbTaT;

B XOJI€ OOCYKIEHMs 3a7aBaTh BOIIPOCHI TI0 CYIIECTBY 00CYXAAaeMON TEMBI,
npo0JIeMBbl, pelIaeMoi 3aJ1aul, BbICKa3bIBATh UJIEU, HAlIEJIEHHbIC HA ITOUCK
pELIEHNs; COMOCTABIATH CBOM CYXKICHHS C CYXICHUSMH JPYTHX
YYACTHUKOB JUanora, OOHapy»KWBaTh Pa3IMuMe€ U CXOJCTBO IMO3HIIMMA; B
KOPPEKTHOU opMe (hopMyIupoBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS,
IPEACTABIATh  PE3yibTaTbl  pELICHHs  3a4auyd,  OJKCIEPUMEHTA,
UCCIIEIOBaHUS, IPOEKTA; CAMOCTOSITENILHO BBIOMPATh OpMAT BBICTYIIICHUS
¢ YU€TOM 3aJa4 NPE3EHTALMH U OCOOCHHOCTEN ayIUTOPHH.

CoTpyaHUYECTBO:

3)

MOHUMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMaHAHOW U MHIUBUIYaTbHOM
paboThl MpHU penieHuH Y4eOHBIX 3a/iay; MPUHHUMATH I11€Jh COBMECTHOM
NeSTEeIbHOCTH, IUJIAHUPOBATh  OPraHM3aIlMI0  COBMECTHOW  paboThI,
pacmpenenaTb BHIbI paboT, JOrOBapWBaThCS, OOCYKIaTh MPOIECC U
pe3yabTat paboThl; 00001IaTh MHEHUS] HECKOJBKUX JIFOCH;
y4acTBOBATh B IPYIIOBHIX (popMax paboThl (00CYKIeHUS, 0OMEH MHEHHIA,
«MO3TOBBIE IITYPMBI» W WHBIC), BBIMOJHATH CBOIO YacTh pPabOTHI H
KOOPJIMHUPOBATH CBOU JICUCTBHUS C IPYTUMHU WICHAMH KOMAaH/IbI; OIICHUBATh
KaueCTBO CBOETO0 BKJIaga B OOMMA TPOAYKT TI0O KPUTEPHSIM,
c(hOpMyTUPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHUSI.

Vuueepcanvuvie  pezynamuensie oeticmeus, obecneuusarom

Gopmuposarue cmMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCTIU.
Camoopranu3zanusi:

COCTaBJISITh TIJIaH, AJITOPUTM PEIICHUS 3a]]a4H, BEIOMPATH CIIOCO0 PEIICHUS C

y4€TOM HMEIOIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATh
Y KOPPEKTUPOBATh BApUAHTHI PELICHU ¢ YYETOM HOBOW MH(pOpMaLUu.
CaMOKOHTpOIB:

BJaJ€Th HAaBBbIKAMHU [O3HABaTEIbHOM pedJekcuu Kak OCO3HaHUS
COBEpUIAEMBIX JIEUCTBUU M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIaJIeTh CIOCO0aMH CaMOIPOBEPKH, CAMOKOHTPOJIS IIpOLEcca U pe3yibTaTa
pelIeHns MaTEMAaTHIECKOM 3a1a4u;



e TOPEABHUAETH TPYAHOCTH, KOTOPBIE MOTYT BOZHUKHYTb IIPU PELICHUN 33/1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEIHOCTh HA OCHOBE HOBBIX OOCTOSITENIBLCTB,
JAHHBIX, HAWJEHHBIX OLIMOOK, BHIABICHHBIX TPYAHOCTEM;

+ OIICHMBATh COOTBETCTBHE pe3yjbTaTa IEeId U YCIOBUAM, OOBICHATDH
MPUYXHBI JTOCTHXKEHUSI WM HEJIOCTHXKECHUS PE3YJIbTATOB JIESATEIBHOCTH,
HAXOJIUTh OIMUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATDBI

OcBoenne yueOHOTO Kypca «Anredpa ¥ Hadajga MAaTEMaTHYCCKOTO aHATH3a»
Ha YpOBHE CpeIHEero oOmiero oopa3oBaHHs JOJKHO OOECIeYUBATh JIOCTHUKEHUE
CJIEIYIOIIUX MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTATOB:

10 KJIACC

Yucia ¥ BBIYMCTICHUS

OnepupoBarh MOHATHSAMH: PALMOHAIBHOE MW JEHCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAsSI U JECATUYHAS APOOb, IPOIEHTHI.

BoinmonusaTe  apudmernyeckue  omepauud € pPalUMOHAIBHBIMH U
NEUCTBUTEIBHBIMU YUCIIAMU.

BbINonHATh TPUOIMAKEHHBIE BBIYMCIECHUS, UCTIOJIb3YS MPaBUIa OKPYTJICHUS,
JeaTh MPUKUIKY U OLICHKY PE3yJIbTaTa BIYMCICHUM.

OnepupoBarh MOHATUSAMHU: CTENEHb C ILEJBIM IOKAa3aTesieM; CTaHJapTHas
dopma 3amucu JEHCTBUTENBHOTO 4MCIA, KOPEHb HATypalbHOM CTENECHH;
MCIIOJIb30BATh MOAXOJAULYI0 (DOPMY 3alHUCH AEUCTBUTENBHBIX YUCEN JJI PEIICHUS
MMPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBarh MOHATHUAMM: CUHYC, KOCUHYC M TaHT€HC IPOU3BOJIBHOIO YIJIA;
UCIIOJIb30BaTh 3aIMCh MTPOU3BOJIBLHOTO YIJla Yepe3 0OpaTHbIE TPUTOHOMETPHUUECKHE
(YHKIIH.

YpaBHeHUS U HEPABEHCTBA

OneprpoBaTh MOHATHUSIMU: TOXKIECTBO, YPABHEHHE, HEPABEHCTBO; LEJOE,
pPalMOHAIIBHOE, UPPALMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHUE;

BoinmonusaTe npeoOpa3oBaHMsi TPUTOHOMETPUYECKUX BBIPAKEHUM U peliaTh
TPUTOHOMETPUYECKNE YPAaBHEHUSI.

BoinonHsaTh npeoOpa3oBaHUs IENbIX, PALMOHAIBHBIX W HpPpPALMOHATBHBIX
BBIPAKECHUI U PEIIaTh OCHOBHBIE TUIIBI LIEJIBIX, PALIMOHAJIBHBIX U UPPALMOHATIBHBIX
YPAaBHEHHI U HEPABEHCTB.

IIprMeHATh ypaBHEHUS U HEPABEHCTBA I PELICHUS MAaTEMAaTUYECKUX 3a1a4
1 337a4 U3 PA3IMYHBIX 00JacTell HAyKH U PEaJIbHOM KU3HHU.



MonenupoBaTh peaibHbIE CUTyalldd Ha S3bIKEe anreOpbl, COCTABIATH
BBIPQXKECHMS, YpPaBHEHHUs, HEPABEHCTBA IO YCJIOBUIO 3aJaud, HCCIEI0BaTh
MTOCTPOEHHBIE MOJIEH C UCIIOIb30BAaHUEM alllapaTa ajreopsl.

DyHKUUU U rpaGuKku

OmnepupoBaTh NOHATUAMU: (YHKIUS, CIIOCOOBI 3aJaHusd (PyHKUIMH, 001acTh
ONpe/eNieHUs M MHOXECTBO 3HaueHWM (yHKuuu, rpaduk (QyHKUHMH, B3aWMHO
obpaTHbIe (DYHKITHH.

OmnepupoBaTh NOHATUAMU: YETHOCTh U HEUYETHOCTh (PYHKIIMH, HYJIH (YHKIUH,
MIPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonp3oBathk rpaduku GyHKIUHN IS pEIICHNs] ypaBHEHUH.

CtpouTh 1 4uTaTh TpaUKu JTUHEHHON (PYHKIMU, KBAAPATUYHON (PYHKIIMH,
CTENEHHOW (PYHKIMU C IEJIBIM TOKA3aTEJIEM.

Ucnonb3oBath rpaduikd QGyHKIOUHA JUIsT  KCCIEIOBAHMUS IPOIECCOB U
3aBUCUMOCTEN MpU PEIICHUH 3a/1ad U3 IPYruX y4eOHBIX MPEIMETOB U pPeabHOU
’KU3HU; BbIpaxaTb (pOpMyIamMH 3aBUCUMOCTH MEXY BEJIMUYUHAMM.

Havyana mareMaTH4yecKOro aHajau3a

OnepupoBarh MOHATUSMHU: IOCJIEIOBATEIBHOCTh, apU(MeTHUECKass H
reOMETpUYECKas MPOrPECCUH.

OnepupoBaTh MNOHATHSAMH: OECKOHEYHO YOBIBaIOIIas TIeOMeTpUYecKas
nporpeccusi, cymma 0€CKOHEYHO yObIBaIOIIEeH reOMETPUUECKON POTrPECCHH.

3anaBaTh OCEI0BATEILHOCTH PA3IMYHBIMUA CIIOCOOAMM.

Hcnonb30BaTh CBOMCTBA MOCIEI0BATEILHOCTEM U MPOTPECCUI ISl PEIICHHUS
pealIbHBIX 3a]1a4 PUKJIAJHOTO XapaKTepa.

MHoKecTBa M JIOTHKA

OnepupoBath MOHATUSMU: MHOXKECTBO, ONIEPALIMH HAJlT MHOKECTBAMHU.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN annapar JJisi ONUCaHUs pealbHbIX
MPOLIECCOB U ABJICHUM, TPU PELIEHUH 3a]1a4 U3 APYTHX y4eOHBIX MPEAMETOB.

OnepupoBarh  MOHATUAMH: ONpeNeNeHe,  Teopema,  CIEICTBHUE,
JI0Ka3aTeNbCTBO.

11 KJIACC

Yucjaa v BLIYUCIEHUA

OnepupoBaTh NOHATUSAMH: HATypalbHOE, I€JI0€ YKCIO; KCIO0Jb30BAThH
NPU3HAKU JICJIMMOCTH LEIBIX YHUCEN, PA3JI0KECHUE YKCIIa Ha MPOCTHIE MHOXUTEIN
IUUTA pEIICHUS 3a]1a4.

OnepupoBaTh MOHATHEM: CTEIICHB C PallMOHAIBHBIM MTOKA3aTEeIIEM.

OnepupoBaTh MOHATHAMU: JoTapu(M UKCIIa, JECATUYHBIC W HATypaJIbHbIC
Jorapudmel.



YpaBHeHUS U HEPABEHCTBA

[IpuMeHATh CBOMCTBAa CTENEHWM g [peoOpa3OBaHMS  BBIPAKECHUM;
ONEPUPOBATh NOHATUAMM: IIOKA3aTEIBHOE YPAaBHEHHWE W HEPABEHCTBO; peElIaTh
OCHOBHBIE THUIIbI IIOKA3aTENbHBIX YPABHEHUM U HEPABEHCTB.

BeinonusaTe npeoOpa3oBaHUsl  BBIPAXKEHUH, COAEPXKAIIMX JIOTapU(PMBL;
OIIEpUPOBATh MOHATUAMMU: JIOTAPU(PMUUECKOE YPaBHEHNUE U HEPABEHCTBO; PEILATh
OCHOBHBI€ TUIIBI JJOTapU(PMUUECKUX YPABHEHUN U HEPABEHCTB.

HaxomuTe pemeHus nOpOCTEUIIMX TPUTOHOMETPUUYECKHUX HEPABEHCTB.

OnepupoBarh NOHATHSAMHU: CHCTEMA JIMHEWHBIX YPaBHEHU U €€ pEIICHHE;
UCII0JI30BaTh CUCTEMY JIMHEMHBIX YPABHEHHUH JUIsl pELICHUS PAKTUYECKUX 3a/1a4.

HaxomuTe pemieHnss npoCcTENIIMX CUCTEM U COBOKYITHOCTEW PAallMOHAIBHBIX
YPaBHEHHI U HEPABEHCTB.

MopenvpoBaTh pealibHblE CUTyalldd Ha S3bIKE aireOpbl, COCTaBJISATh
BBIPQKCHHUSI, YPAaBHEHHUS, HEPABEHCTBA MW CHUCTEMBI II0 YCIOBHUIO 3aJayH,
UCCIIEIOBATh MOCTPOCHHBIE MOJIENIN C UCIOIb30BAaHUEM allliapara ajareopsl.

DyHKUMHA U TPAPUKH

OnepupoBarh MOHATUAMM: HepuoAndeckas  (YyHKUHS, MPOMEXYTKH
MOHOTOHHOCTH (PYHKIMH, TOYKHA OHKCTpeMyma (QyHKUIUHM, HauOojbliee U
HauMEHbIllee 3HAUYE€HUA (QYHKIUM Ha MPOMEXKYTKE; HCIOJIb30BaTh UX A
UCCleI0BaHus (PYHKIUH, 3aJJaHHOU rpaduKoOM.

OnepupoBarh MOHATUAMH: TpadUKU NOKA3aTENbHOH, Jorapupmuieckoil u
TPUTOHOMETPUUECKUX (PYHKIUN; M300paxaTh WX HA KOOPJAMHATHOW MJIOCKOCTH U
WCTIOJIB30BaTh ISl PELICHUS] YPABHEHU U HEPABEHCTB.

N300pakaTh Ha KOOPAUHATHOM MJIOCKOCTH IPpaPUKU JIMHEHHBIX YPABHEHUN U
MCIIOJIB30BaTh UX JUIA PELICHUs CUCTEMBI JIMHEMHBIX YPaBHEHUM.

Ucnonb3oBate rpaduikd QGyHKIME Ui KCCIEIOBAHMS IPOIECCOB U
3aBUCUMOCTEHN U3 APYTUX yUYEOHBIX TUCIUIUIMH.

Hayajia MaTeMaTH4eCKOro aHAJIN3a

OnepupoBaTh MOHATUSMU: HEMpepbIBHas (YHKIUS; MPOU3BOIHAS (DYHKIUY;
UCIOJIb30BaTh TEOMETPUUYECKUNA U PUZUMUECKHUI CMBICI MTPOU3BOAHON JIJISl PEIICHHUS
3a/1a4.

Haxonutb npou3BOHbIE JIEMEHTAPHBIX (PYHKIUH, BEIYUCIIATH MPOU3BOIHBIE
CYMMBI, IPOU3BEACHHUSI, YACTHOTO (YHKITHIA.

Hcnonb30BaTh MPOU3BOIHYIO AJISL UCCIIEIOBAaHUS (PYHKIIMU HA MOHOTOHHOCTD
U DKCTPEMYMBbI, IPUMEHSTh PE3yJIbTAaThl UCCIEIOBAHUS K TOCTPOCHUIO TPa(UKOB.

Hcnonp30BaTh MpOW3BOAHYIO ISl HAXOXKIACHUS HAWIY4YLIEro pEIICHUS B
IIPUKJIAIHBIX, B TOM YHUCJIE COLMAIBHO-3KOHOMUYECKHX, 3a1a4ax.

OnepupoBaTh MOHATUSMHU: TEPBOOOpa3Hass H  MHTErpaj; IOHUMATH
reoOMeTpUYeCKUi U GU3NYECKUIN CMBICT UHTErpasa.



Haxonuts mepBooOpa3Hbie 37eMEHTapHBIX (DYHKITHI; BBIYUCIISATH UHTETPAI
o ¢hopmyinie Herorona—JleliGuura.

Pemate mpukimamHbie 3a7aud, B TOM YUCJIE COIUATBHO-IKOHOMUYECKOTO H
¢u3nyecKoro xapakTepa, CpeCTBaMH MaTEMaTUIECKOTO aHAIM3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoandecTBo yacoB Di1eKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM Kontpoabhbie  TpaxTuueckue (uudposbie)
n/m  mporpaMmsl Bcero o0pa3oBaTejibHbIE
padoThbI padoTsbI
pecypchbl
MHokecTBa pallMOHAIBHBIX U
1 NEUCTBUTEIbHBIX YUCEI. 14 1 bubmnoreka [IOK
PanuonanbHble ypaBHEHHS U https://m.edsoo0.ru/1568aba3
HEPaBEHCTBA
) Oyukryn u rpaduku. CteneHs ¢ 5 bubnnoreka [IOK
LEJILIM ITOKAa3aTeIEM https://m.edso0.ru/1568aba3
Apudmernueckuii KOpeHb N—oit
3 CTI;H(GI:)HI/I " aHI/IOHaJF')II)Hble 18 1 bubnnorexa [IOK
- PP https://m.edsoo.ru/1568aba3
YpaBHEHUS U HEPABEHCTBA
DopMyiIbl
4 UrOHOMETPHUH. T pUTOHOMETPHUECKIE 22 1 bubmmorexa TIOK
P P Ip P https://m.edsoo.ru/1568aba3
ypaBHEHHSI
5 ITocnenoBaTeILHOCTH U IPOTPECCUN 5 bubmorexa TIOK
a porp https://m.eds00.ru/1568aba3
6 [ToBTOpenwue, o000mIEeHNE, 3 1 bu6nmorexa [JOK
cUCTeMaTH3alus 3HaHUH https://m.edso00.ru/1568aba3
OBILIEE KOJIMYECTBO YACOB I1O 68 4 0

I[TPOI'PAMME



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 KIIACC

KoaudecTBO 4acoB

DJIeKTPOHHBIE
Ne HaunmeHoBaHMe pa3aesioB U Kontponbusrie | TIpakTHueckue (uudposbie)
n/m TeM MPOrpaMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Crenens ¢ paliMOHAIbLHBIM
1 noka3sareiieM. Iloka3arenbHas 12 1 bubmuoreka [IOK
¢byukuus. [TokasarensHbie https://m.edsoo.ru/f11c4afd
YpaBHEHUS U HEPABEHCTBA
Jlorapudmudeckast GyHKIHS.
2 ﬂorapngMquCKHe (byaBIfeHI/ISI 12 bubmmorexa [IOK
P P https://m.edsoo.ru/f11c4afd
Y HEpPaBEHCTBA
Tpuronomerpuyeckue
3 (byHKLIMY U UX rpaduKH. 9 1 bubnuorexa LIOK
Tpuronomerprueckne https://m.edsoo.ru/f11c4afd
HEPABEHCTBA
IIpousBoanas. [Ipumenenue bubnuoreka LIOK
4 . 24 1
MIPOU3BOTHOM https://m.edsoo.ru/f11c4afd
bu6mmorexa [IOK
> Hrrerpast i ero npuMeHeHns o https://m.edsoo.ru/f11c4afd
. bubmuoreka [IOK
6 CHeTembt ypasHeHHi 12 . https://m.edsoo.ru/f11c4afd
7 HarypanbsHbie U 11esbIe yncia 6 bubmmorexa TIOK
P H https://m.edsoo.ru/f11c4afd
3 [ToBTOpenwue, o000mIEeHNE, 18 5 bu6nmoreka [JOK
cucTeMaTtu3anus 3HaHUI https://m.edsoo.ru/f11c4afd
OBUIEE KOJIMYECTBO YACOB 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

I10 ITPOI'PAMME







HOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacoB DIeKTPOHHBIE
(]
N Tema ypoka Kontpoabnbie | IIpakTuyeckue Jara uHpposbie
n/n Bcero H3ydyeHusi oOpa3oBaTesbHbIE
padoTsbI padoThbI
pecypchbl
MHokecTBO, onepauuu Haj
bubmnoreka [IOK
MHO’KeCTBaMu. J{uarpaMmel 1
. https://m.edsoo.ru/746d5dce
Oiinepa—Benna
PanumonansHble yncna.
OOBIKHOBEHHBIE U
bubmnoreka [IOK
JECSTHYHBIE TPOOH, 1
https://m.edsoo.ru/be888093
MPOLICHTHI, 0ECKOHEUHBIE
NePUOANYECKHUE TPOOH
ApudmeTndeckue onepauu ¢
panMoOHAIbHBIMU YUCIIaMHU, 1 bu6mmoreka [JOK
peoOpa3oBaHusl YHCIOBBIX https://m.edsoo.ru/4d7f95fe
BBIPAKEHUN
[Tpumenenue apodeii u
MIPOLICHTOB JIJISl PEILICHUS
p p bu6nmoreka [JOK
MPUKJIAHBIX 33]1a4 U3 1
. . https://m.edsoo.ru/44dd1046
pa3IMYHBIX OTpaciield 3HaHU
Y peajbHOM KU3HU
[Ipumenenue apooeii u
MIPOIICHTOB JIJISl PEIICHUSI
P P bubmuoreka IIOK
IIPUKJIAJHBIX 3a]1a4 U3 1
. o https://m.edso0.ru/d99d8c74
Pa3JIMYHBIX OTpaciiei 3HaHuM
Y peajbHOM KU3HU



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

JlelicTBUTENbHBIC YHCIIA.

6 Parmonanbubie bubmorexa [OK
a https://m.eds00.ru/2f36a36f
HMppAIMOHAIIbHBIC YHCIIA

7 Apudmernieckue onepammu ¢ bubnunoreka LIOK
JNENUCTBUTEILHBIMU YHCIIaAMU https://m.edsoo.ru/a97a12d9
[TpubnmxEHHBIC BBIYUCIICHUS,

3 IIpaBUJ1a OKPYIJIEHUS, bu6moreka [IOK
MPUKHUIKA U OLICHKA https://m.edsoo.ru/cb723fbd
pe3yJibTaTa BEIYMCIEHUN

9 ToxecTBa U TOXKJIECTBCHHBIE bubmuorexa [IOK
npeoOpa3zoBaHus https://m.edsoo.ru/3a23ac15
VYpaBHeHUE, KOPEHb bubmmoreka [IOK

10
yYpaBHEHUS https://m.edsoo.ru/11ac68be

1 Hepasenctso, pemienue bubmuoreka LIOK
HEPABEHCTBA https://m.edsoo.ru/50bdf26d

bu6nunorexa [JOK

12 M

CTOR MHTEPBATIOR https://m.edso0.ru/775f5d99
Pemenue nensix u [poOHO-

13 a I/IOHaJ'II:HBIX ail:IeHHﬁ u bubmorexa [OK
pa P https://m.edsoo.ru/6ec7al07
HEPaBEHCTB
KonTponbnas pabota mo Teme
"MHoecTBa palluOHAILHBIX B

14 efICTBHTeJII)IfBIj qucen bubmmorexa [IOK
A ’ https://m.edso0.ru/1914a389
PanmonansHbie ypaBHEHUS U
HEpPaBEHCTB"

OyHKIHA, CTTOCOOBI 3aJaHus
15 ¢bynkun. Bzaumuo obpatHbie bubmmorexa [TOK

byHKIMN

https://m.edsoo.ru/226eeabf



https://m.edsoo.ru/2f36a36f
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

I'paduk pyakun. O6nactb
OIIpEICIICHUSI © MHOXECTBO

bubnuorexa [IOK

16 3HA4YECHUI kuuu. Hynu
ymici Y https://m.edsoo.ru/763e75ee
¢ynkuuu. [IpomexyTku
3HAaKOMOCTOSIHCTBA
N n bubnmoreka [IOK
17 Hernbie n nedCTbIC GyHKiH https://m.edsoo.ru/ff4564ad
CremneHs C 1eNbIM
18 nokazaresnem. CtangapTHas bubmuoreka [IOK
dhopma 3anucu https://m.edsoo.ru/66446d3e
JNIEUCTBUTEIILHOIO YHCiIa
Hcnonk3oBanue moaxozsien
(hopmbI 3anucu
19 JNIEUCTBUTEILHBIX YHUCEN UL Bubmrorexa IIOK
https://m.edsoo.ru/6eadc6fl
pelIeHrs MPAKTUIECKUX 3a/1a4
Y TIPEJICTABJICHUS JTaHHBIX
CreneHHas GyHKLUSA C
20 HaTypaJIbHBIM U LIETIBIM bubmuoreka LIOK
nokasarenem. E€ cBolicTBa u https://m.edsoo.ru/3f25a047
rpaduk
Apudmernueckuil KOpeHb bu6mmoreka LIOK
21 .
HaTypaJabHOU CTENECHU https://m.edsoo.ru/d82c36d4
29 ApudpmeTnueckuii KOpeHb bubmmoreka [IOK
HaTypaJIbHOU CTEIEHU https://m.edsoo.ru/fe7fc4db
CBoiicTBa apupMeTHIeCKOro bu6muoreka LIOK
23 .
KOpHsI HATypaJIbHOU CTEIIEHU https://m.edsoo.ru/d0f0b260
24 CaoiicTBa apu(pMETHUECKOTO bubmmoreka [IOK

KOpHsI HaTypaJbHOM CTENEHU

https://m.edso0.ru/c3389865



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

CBoiicTBa aprpMeTHIECKOTO

bub6nmoreka [JOK

25
KOpHsI HaTypaJbHOM CTENEHU https://m.edsoo.ru/444c4b9c
JeiicTBus ¢
26 apu(pMeTHUYECKUMU KOPHIMHU bubmorexa [OK
. https://m.edso0.ru/54b815c5
N—oli CTeNEeHU
JeiicTBus ¢
27 apu(METHIECKUMH KOPHIMHA bubmorexa [OK
. https://m.edso0.ru/83105a0e
N—o¥ cTeneHu
HeicTBus ¢
28 apu(pMETHIECKUMH KOPHIMHU bubmmorexa [IOK
o https://m.edsoo.ru/2ablc7bc
N—o¥ cTeneHu
HeicTBus ¢
29 apu(pMeTUYECKUMU KOPHIMH bubmorexa [OK
. https://m.edsoo.ru/eacb053c
N—o¥i CTeneHu
JlercTBHS C
30 apu(pMETHYECKUMH KOPHIMHU bubmmorexa [IOK
P . https://m.edsoo.ru/8a5ada51
N—o¥i CTeneHu
31 Perrenne uppanuoHaibHbIX bubmmnoreka [IOK
YPaBHEHUW U HEPABEHCTB https://m.edso0.ru/69106ae7
39 Pemenue nppanioHanbHbIX bubmmoreka [IOK
YPaBHEHUH U HEPABEHCTB https://m.edsoo0.ru/9362fead
33 Pemrenne uppanuoHaibHbIX bu6mmoreka LIOK
YPaBHEHUW U HEPABEHCTB https://m.edsoo.ru/78d9b391
34 Pemenue uppanioHanbHbIX bubmmoreka [IOK
YPaBHEHUH U HEPABEHCTB https://m.edsoo.ru/de7ca33e
Perenne nppanmuoHaibHbIX bubnuoreka IIOK
35 .
YpaBHEHUU U HEPABEHCTB https://m.edsoo.ru/87e5e52d
36 CgoiicTBa u rpaduk KOpHS N- bubnuoteka [IOK



https://m.edsoo.ru/444c4b9c
https://m.edsoo.ru/54b815c5
https://m.edsoo.ru/83105a0e
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

OU CTeneHu

https://m.edsoo.ru/eb0cc5e3

CaoiicTBa u rpaduK KOpHs N-

bubnuorexa [IOK

37
Ol cTeneHu https://m.edsoo.ru/5f29b9b5
KonTponbHas pabota 1o reme
"ApudmeTrueckuii KOpeHb n—
38 OﬁinHCHI/I P bubnuorexa [IOK
' https://m.edsoo.ru/f13af630
HppanmonaibHble ypaBHEHUS
Y HepaBeHCTBA"
CuHyC, KOCUHYC U TaHT'€HC bub6nunoreka LIOK
39
YHUCJIOBOI'O apryMEHTa https://m.edsoo.ru/5f605ed0
40 CuHyC, KOCHHYC ¥ TAaHT'€HC bu6moreka [IOK
YUCIIOBOT'O apryMEHTa https://m.edsoo.ru/ec9f4d78
Apkcunayc, apKKOCUHYC B
41 a I;TaHF}e,HC ‘I:I/ICJ'IOBOIZ) bubmorexa [OK
P https://m.edsoo.ru/b8f5d49a
apryMeHTa
ApKcuHyC, apKKOCUHYC U
42 a 12<T'41Hr}e,Hc IIIOI/ICJ'IOBOI?/O bubmmorexa [IOK
P https://m.edsoo.ru/f1ff9220
apryMeHTa
Tpuronomerpuyeckas
OKPY>KHOCTb, OTIpe/ieNIeHUE
Py Pt bubmuorexa [IOK
43 TPUTOHOMETPUUYECKUX
. https://m.edsoo.ru/6df195a0
(GyHKIMN 4HUCIOBOTO
apryMeHTa
Tpuronomerprueckas
OKPY>KHOCTb, OTIpe/ieNIeHUE
Py Pt bubmuorexa [IOK
44 TPUTOHOMETPUYECKUX

(yHKIHA 9ACTIOBOTO
apryMeHrTa

https://m.edsoo.ru/6b61c578



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
https://m.edsoo.ru/b8f5d49a
https://m.edsoo.ru/f1ff9220
https://m.edsoo.ru/6df195a0
https://m.edsoo.ru/6b61c578

OCHOBHBIE

45 TPUTOHOMETPUYECKIE Bubmorexa HOK
p P https://m.edsoo.ru/6ed2b3ba
hopMyITbI
OcCHOBHBIE

46 TPUTOHOMETPHUYECKHE Brbmiorexa LIOK
p https://m.edsoo.ru/fcdd2a2e
bopmyIisl
OCHOBHEBIE

47 TPUTOHOMETPHUUECKUE brbmorexa LIOK
p P https://m.edsoo.ru/b8a0ff2f
bopmyItsl
OCHOBHEBIE

48 TPUTOHOMETPUYECKIE brbmorexa LIOK
P P https://m.edsoo.ru/12d1413c
dhopmyIbl
[TpeobpazoBanue

49 TPUTOHOMETPUYECKIX brbmorexa LIOK
P va https://m.edsoo.ru/e248c5fc
BBIpaKEHUH
[IpeoGpazoBanue

50 TPUTOHOMETPHUYECKUX brbmiorexa LIOK

N https://m.edsoo.ru/09ba5b3d

BBIpKCHU
[TpeoOpazoBanue

51 TPUTOHOMETPUYECKUX bubmmorexa HIOK
P . P https://m.edsoo.ru/1f4655da
BBIpXCHUH
[TpeobpazoBanue

52 TPUTOHOMETPUYECKIX brbmiorexa LIOK
P va https://m.edso0.ru/76ce9958
BBIpaKECHUH
[IpeoGpazoBanme

53 TPUTOHOMETPUYECKIX brbmiorexa LIOK
P va https://m.edsoo.ru/8fa598b5
BBIpAKCHUH

54 Pemrenne but6mmoreka [IOK



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

TPUTOHOMETPUYECKUX https://m.edsoo.ru/6baefel9
YpaBHEHHI
Pemienne
55 TPUTOHOMETPUYECKUX Brbmmorexa [JOK
P UTp https://m.edsoo.ru/alf8d141
YpaBHEHHI
Pemienne
56 TPUTOHOMETPHUICCKUX Brbmorexa [JOK
P “Tp https://m.edso0.ru/65a0f2d0
yYpaBHEHUI
Pemenue
57 TPUTOHOMETPUIECKHIX buGnnorexa [IOK
P “Tp https://m.edsoo.ru/0d8a770d
yYpaBHEHUI
Pemenue
58 TPUTOHOMETPUYECKUX Bubmuorexa [IOK
N https://m.edsoo.ru/cec28774
yYpaBHEHHI
Pemenue
59 TPUTOHOMETPUYECKUX Bubmaorexa IOK
P qu https://m.edsoo.ru/e6eec650
yYpaBHEHHI
O06001IeHne 1Mo TeMaM
"OCHOBHBIE
60 TPUTOHOMETPUUECKHE bu6mmoreka LIOK
hopMyIbL. https://m.edsoo.ru/ae44ac4c
Tpuronomerpuueckue
ypaBHEHHS"
KonTponbHas pabota o teme
"DopMYIIBI TPUTOHOMETPHH.
Py P P bubmuorexa [IOK
61 Tpuronomerprueckne

ypaBHeHUs'"/Bcepoccuiickas
mpoBepoyHas pabora

https://m.edsoo.ru/b46a8228



https://m.edsoo.ru/6baefe19
https://m.edsoo.ru/a1f8d141
https://m.edsoo.ru/65a0f2d0
https://m.edsoo.ru/0d8a770d
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HrtoroBas KOHTpoOJIbHAS

. bubnmoreka [IOK
6ota/B
62 | pabora/Beepoccutiickas . https://m.edso0.ru/188bbf6e
mpoBepoyHas pabora
O0001enne, cuCTEMaTH3aIUsA
63 3HaHUH 3a Kypc aJireOpsl U 1 bubnuoreka [IOK
Hayajl MaTeMaTU4YECKOro https://m.edso0.ru/33e6629%
anamm3a 10 knacca
Apudmerndeckas u
Tr€OMETPUYECKAsl IIPOTPECCHH.
bubmuoreka [IOK
64 Hcnons3zoBanue nporpeccuu 1
https://m.edso0.ru/d36669f8
JUTS PEILICHUSI PeaTbHBIX 3a]1a4
MIPUKJIATHOTO XapaKTepa
beckoneuno yObIBaroras
T€OMETpPUYECKast MPOTPECCHS.
bu6nunorexa [JOK
65 CyMMa GecKOHEYHO 1
. N https://m.edsoo.ru/1cbf72bl
yOBIBAIOIIEH T€OMETPUUYECKOM
MpOrpeccuu
66 dopMyiia CI0XKHBIX 1 bubmmnoreka [IOK
IIPOLIEHTOB https://m.edsoo.ru/538fc437
dopmyIa CI0KHBIX bubmmoreka [IOK
67 1
IPOLIEHTOB https://m.edsoo.ru/c2627eca
O0001eHue, cucTeEMaTH3aIs
68 3HaHWH 3a Kypc areOpsl 1 1 bubnuoteka [IOK
Hayall MATEMATUYECKOTO https://m.edso0.ru/49f1b827
aHanuza 10 knacca
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOITPAMME



https://m.edsoo.ru/188bbf6c
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11 KIIACC

KoauuecTBO 4acoB

DJIeKTPOHHBIE
Tema ypoka Konrpoasubie | IlpakTnuyeckue Hata unpposbIe
n/n Bcero paGoThI paGoThI u3ydeHusi oOpa3zoBaTesbHbIE
pecypchbl
1 Crenens ¢ paimoHaIbHBIM 1 bu6mmoreka [JOK
MoKa3areyeM https://m.edsoo.ru/a52939b3
bubmuoreka [IOK
2 i 1
Croficrea crencin https://m.edsoo.ru/ff601408
[IpeoOpa3zoBanue BEIpaKEHUH, BuG OK
3 COJIeprKalINX PallMOHAIbHbBIE 1 nommoreka L{
cTereH https://m.edsoo.ru/3d87e248
[TpeoOpa3oBaHue BbIpakeHUil, Eub OK
4 COJIEpXKaIINX paliOHATbHBIC 1 nbmmotexa [
cTenen https://m.edsoo.ru/343c6b64
[Ipeo6pa3oBanue BoIpakeHUH, Eub OK
5 COJIEpXKaIINX paliOHATbHBIC 1 nomorexa Il
CTereHH https://m.edso0.ru/4064d354
6 [ToxazarenbHbIE ypaBHEHUS U 1 bubmuoreka LIOK
HEPABEHCTBA https://m.edsoo.ru/be76320c
7 [Toka3arenbHble ypaBHEHUS U 1 bubnuorexa LIOK
HEpPaBEHCTBA https://m.edso0.ru/3d408009
8 [ToxazarenbHbIE ypaBHEHUS U 1 bubmuoreka LIOK
HEPABEHCTBA https://m.edsoo.ru/bd5ffOec
9 IToka3arenbHble ypaBHEHUS U 1 bubmmoreka LIOK
HEpPAaBEHCTBA https://m.edsoo.ru/cebf10c6
10 [TokazaTenbHBIC ypaBHEHUS U 1 bubmuoreka [IOK



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
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HEpaBEeHCTBA

https://m.edsoo.ru/536de727

[TokazarenbHas GyHKIHS, €€

bubmuorexa [IOK

11
CBOlCcTBa U Tpaduk https://m.edsoo.ru/85bc8132
KonTponbHas pabota 1o reme
"CTeneHsp ¢ pallMOHAIbHBIM
bubmuorexa [IOK
12 nokasarenem. [lokazarenbHas
https://m.edso0.ru/58e8e2f2
¢bynkuus. [TokazarenbHbie
ypaBHEHUs U HEpaBeHCTBA"
bubnnorexa [IOK
13 Jlorapum wmcia https://m.edsoo.ru/3e3230d4
14 JlecaTu4HbIEC ¥ HATypaJbHBIC bubnuoreka LIOK
norapumbl https://m.edsoo.ru/lea72162
15 [Ipeobpa3oBaHue BoIpasKEHUH, bubmmoreka [IOK
coJieprKaliux Jorapudmol https://m.edsoo.ru/da48154c
16 [IpeoOpa3oBanue BoIpaKeHUH, bu6muoreka LIOK
COJIepKaLIHX JIOTapU (MBI https://m.edsoo.ru/4beffO3b
17 IIpeoOpa3oBaHue BeIpakeHUl, bubmmnoreka [IOK
coJieprKaliux Jorapudmol https://m.edsoo.ru/fe189f2d
18 [IpeoOpa3oBanue BbIpaKeHUH, bubmuoreka LIOK
COZIepKALIHX JIOTapU(PMBI https://m.edsoo.ru/fadb8aa5
19 Jlorapudmuueckue ypaBHeHUS U bu6muoreka LIOK
HEpPaBEHCTBA https://m.edso0.ru/3034724e
20 JlorapupmMuueckre ypaBHEHUS U bubnmnoreka [IOK
HEPABEHCTBA https://m.edsoo.ru/712ac2d9
1 Jlorapudmuueckue ypaBHeHUS U bu6muoreka LIOK
HEpPaBEHCTBA https://m.edsoo.ru/9e3f4bc9
99 Jlorapudmuueckre ypaBHEHUS U bubnmoreka [IOK

HEpaBEeHCTBA

https://m.edsoo.ru/15bclcfb



https://m.edsoo.ru/536de727
https://m.edsoo.ru/85bc8132
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https://m.edsoo.ru/3e3230d4
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23 Jlorapudmuaeckas pyHkus, e€ bubnmnoreka [IOK
CBOWCTBaA U TpaduK https://m.edsoo.ru/d68bbe9d
24 Jlorapudmuueckas GpyHkuus, eé bubnmoreka [IOK
CBOlCTBa U Tpaduk https://m.edso0.ru/9d102051
o5 Tpuronomerpuueckue QyHKIHMH, bubnunoreka LIOK
UX CBOICTBa U rpaduku https://m.edsoo.ru/beeff646
26 Tpuronomerpuyeckue GyHKIUY, bubmmoreka [IOK
WX CBOKMCTBA U rpaduku https://m.edsoo.ru/d2e4601b
Tpuronomerpuieckue GpyHKIHAH, bub6nunoreka LIOK
27 .
UX CBOICTBa U rpaduku https://m.edsoo.ru/ba9da96d
Tpuronomerpuyeckue GyHKIUY, bubmmoreka [IOK
28 .
WX CBOKMCTBA U rpaduku https://m.edsoo.ru/24ab3c53
29 [TpuMepsl TPUTOHOMETPUIECKUX bu6muoreka LIOK
HEPaBEHCTB https://m.edso0.ru/5272b9al
30 IIpuMepsl TPUTOHOMETPUYECKUX bubmmnoreka [IOK
HEPAaBEHCTB https://m.edso0.ru/0c837397
31 [Ipumepbl TPUTOHOMETPUYECKUX bu6muoreka LIOK
HEPaBEHCTB https://m.edsoo.ru/e6e1901f
39 IIpuMepsl TPUTOHOMETPUYECKUX bubmmnoreka [IOK
HEPaBEHCTB https://m.edso0.ru/0f903c75
KonTponbhas pabota no teme
"Jlorapudmuueckas GyHKIHS.
Jlorapudmmuueckue ypaBHEHUS U
butmoreka [IOK
33 HEpaBeHCTBA. T pUrOHOMETPUUECKHE
https://m.edso0.ru/10130727
(GYHKIIUU U UX
rpaduku. Tpuronomerpudeckue
HepaBeHCTBa"
34 HenpepsiBabIC DyHKITNN bubnuoreka [IOK



https://m.edsoo.ru/d68bbe9d
https://m.edsoo.ru/9d102051
https://m.edsoo.ru/beeff646
https://m.edsoo.ru/d2e4601b
https://m.edsoo.ru/ba9da96d
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https://m.edsoo.ru/403bfb0d

35 Meto1 HTHTEPBAIIOB I PEILICHUS bubnmnoreka [IOK
HEPaBEHCTB https://m.edsoo.ru/6db0b423
Metoa MHTEPBAJIOB JIs1 pELICHUS bubmmoreka [IOK
36
HEPABEHCTB https://m.edsoo.ru/0adbcelb
bubmuorexa [IOK
37 Hpomssoas pymicuii https://m.edso0.ru/0731ad3d
bubnnorexa [IOK
38 Hpomssonas pymicui https://m.edso0.ru/723dd608
39 I'eomerpuueckuii 1 pU3NIECKUit bub6nunoreka LIOK
CMBICJI TIPOU3BOHOMN https://m.edso0.ru/6¢c8d36ff
I'eomeTpuueckuit u puandeckuii bubmmoreka [IOK
40 .
CMBICJI TPOU3BOTHOM https://m.edsoo.ru/a413eca9
a1 [Ipon3BoIHBIE 3TIEMEHTAPHBIX bubmuoreka LIOK
byHKINN https://m.edso0.ru/c7550e5f
42 IIpon3BOaHBIE DIIEMEHTAPHBIX bubmmnoreka [IOK
byHKIMN https://m.edsoo.ru/14ab3cdb
43 [Ipon3BoHas CyMMBI, bu6muoreka LIOK
MIPOM3BEICHNUS, YACTHOTO (PyHKINIH https://m.edsoo.ru/c12a0552
44 [IpousBoaHas CyMMBI, bu6muoreka LIOK
MIPOU3BEACHNUS, YACTHOTO (DYHKIIMH https://m.edsoo.ru/d598f201
45 [Ipou3BoHast CyMMBI, bubmuoreka [IOK
MIPOU3BEICHNUS, YACTHOTO (PyHKINH https://m.edsoo.ru/1de34d4d
[IpuMeHeHne NpoOU3BOJHON K
46 I/Icine OBaHI/Hop(b K iﬁ Ha bubmmorexa [IOK
8 YHIEH https://m.edsoo.ru/17af2df9
MOHOTOHHOCTb ¥ 3KCTPEMYMBbI
47 IIpuMeHeHne IpOU3BOIHOM K bubnuoreka IIOK

nccaeaoBaHuio pyHKIMI Ha

https://m.edsoo.ru/a8cab5ad4
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MOHOTOHHOCTB U 5KCTPEMYMBbI

[Ipumenenne npou3BOHON K

48 nccaeaoBaHuio pyHKIMN Ha Brbmmorexa [JOK
yH https://m.edsoo.ru/0b411edd
MOHOTOHHOCTb U 9KCTPEMYMBI
[Ipumenenne npou3BOHON K
49 WCCIICIOBAaHMIO (DYHKIIMH Ha bubmorexa [IOK
TH https://m.edsoo.ru/caf9bd2f
MOHOTOHHOCTH U 9KCTPEMYMBI
Haxoxnenne HanOOJIBIIErO U
50 HaWMEHBIIIETO 3HAYEHUS PYHKIIUN Bubmaorexa HOK
i https://m.edsoo.ru/fac78f05
Ha OTpEe3Ke
Haxoxnenue HanOOJIBIIErO U
51 HaWMEHBIIIETO 3HAYEHUS PYHKITUN Bubmuorexa [IOK
i https://m.edsoo.ru/fb6a8acf
Ha OTpe3Ke
Haxoxnenne HanOOJIBIIErO U
52 HAaUMEHBIIIETO 3HAYCHUS (PYHKIIHH Bubmaorexa LIOK
yH https://m.edsoo.ru/cffcb7e5
Ha OTpe3Ke
Haxoxnenne HanOOJIBIIErO U
53 HaWMEHBIIIETO 3HAYEHUS PYHKITUN Bubmrorexa [JOK
i https://m.edso0.ru/d9469916
Ha OTpe3Ke
Haxoxnenue HanOOJIbIIETO U
54 HaMMEHBIIET0 3HAYeHUSI PYHKIINH bubmmorexa [OK
v https://m.edsoo.ru/ad15000e
Ha OTpe3Ke
Haxoxnenue HanOOJIBIIETO U
55 HAaWMEHBIIIETO 3HAYCHUS (PYHKIIHH bubmmorexa LIOK
yH https://m.edsoo.ru/86adcbfd
Ha OTpe3Ke
IIpumenenue Npou3BOIHON IS
P P bubmuorexa [IOK
56 HAXO0XICHUS HAWTYYIIIEero

PEIICHUS B MPUKJIAAHBIX 3a/]a4ax,

https://m.edso0.ru/13205d80



https://m.edsoo.ru/0b411edd
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JUISL OTIPEICIIEHUS] CKOPOCTH
nporiecca, 33JaHHOT0 (POPMYJIIOH
Wi rpaduKomM

KonTponbHas pabota 1o reme

bubmuorexa [IOK
7 "TT I
> Hpg;f;j:}f:;f prMetHeme https://m.edsoo.ru/f8ed5o9
58 [TepBoobOpaznas. Tabnuia bubmmoreka [JOK
MepPBOOOPA3HBIX https://m.edsoo.ru/d777edf8
59 [lepBoobpaznas. Tabnuia bubnunoreka LIOK
[1€pPBOOOPA3HBIX https://m.eds00.ru/30c3697b
60 WHrerpai, reoMeTpuYECKUil U bubmmoreka [IOK
(hU3UYECKUI CMBICT HHTErpajia https://m.edso0.ru/391272c9
61 WuTerpan, reomeTpuyeckuii u bu6muoreka LIOK
(bu3nyecKui CMbICI HHTErpaita https://m.edso0.ru/d359fb5f
62 Huterpain, reomeTpuyeckui u bubmmnoreka [IOK
(bu3MUecKui CMBICI HUHTErpaia https://m.edsoo.ru/07eb464b
63 Brruucnenue uHTErpana mo bubnmnoreka [IOK
¢dbopmyne Herotona—Jleitbnuia https://m.edsoo.ru/b9b225c3
64 Beruucnenue unTerpana mo bubmmnoreka [IOK
dbopmyne Herotona—Jleitbnuria https://m.edsoo.ru/b800deb4
65 Brruucnenune uHTETpana mo bubnmnoreka [IOK
dhopmyne HeroTtona—Jleitoania https://m.edsoo.ru/f5eed075
66 Beruncnenue unTerpana mo bu6muoreka LIOK
¢dbopmyne Herotona—Jleitbnuiia https://m.edsoo.ru/41da431a
67 CucreMpl TMHEWHBIX ypaBHEHUN Bubnroreia LIOK
https://m.edso0.ru/b648235a
68 CucTeMbl TMHEHHBIX YpaBHEHUIH Bubmroreia LIOK

https://m.edsoo.ru/5ab83864



https://m.edsoo.ru/f8ed5f99
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Pemenne npuknanHeix 3a1a4 ¢

. Bubmnoreka [IOK
69 IOMOIIBIO CUCTEMBI JIMHEHHBIX [t
ypaBHCHHiA https://m.edsoo.ru/a4d65ee5
Pemenne npuknagHeIx 3a1ad ¢ BuG OK
8 noJImoTeKa
70 IIOMOIIBI0 CUCTEMBI JIMHEMHBIX 1
yABHCHHH https://m.edsoo.ru/aa5962el
CucreMbl U COBOKYITHOCTH LENbIX,
palMoOHAIBHBIX, UPPAIMOHATBHBIX,
Bubmmnoreka LIOK
71 IMOKa3aTeNIbHBIX, 1
BTy — https://m.edso0.ru/48190472
HEPaBEHCTB
CucreMbl U COBOKYITHOCTH 1ENbIX,
paIMOHATIBHBIX, HPPAIIMOHATBHBIX,
Bubmmnoreka IIOK
72 IMOKa3aTeNIbHEbIX, 1
JIOTRPHbMHIYECKEX YpABHCHHHA K https://m.edsoo.ru/2dbd3859
HEPaBEHCTB
CHcTeMBI ¥ COBOKYITHOCTH TIEITBIX,
paIMoHaIBHBIX, HPPAIIMOHATBHBIX,
Bubmmnoreka IIOK
73 IMOKa3aTeNbHBIX, 1
B — https://m.edsoo.ru/7ab8d17e
HEPaBEHCTB
CHcTeMBI U COBOKYITHOCTH TIEITBIX,
paIMoHaIBHBIX, HPPAIIHOHATBHBIX,
bub6nnorexa IIOK
74 MOKAa3aTelbHBIX, i
B ——— https://m.edsoo.ru/81cccfe9
HEPaBEHCTB
Hcnons3zoBanne rpadukoB i 10K
o N noInoreKa
75 GyHKUIMHT U1 pelieHus ypaBHEHU

n CUCTEM

https://m.edso0.ru/039949bf



https://m.edsoo.ru/a4d65ee5
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Hcnonp3oBanue rpaduxos

76 GYHKIUH U1 pelieHns ypaBHEHUI bubmotexa [IOK
YHKIIH AP P hittps://m.edso0.ru/a7d95¢79
U CUCTEM
IIpuMeHeHne ypaBHEHMI, CUCTEM U
HEPaBEHCTB K PEILIECHUIO
77 MaTeMaTUYECKUX 33/1a4 U 3a7a4 U3 bubmotexa [IOK
. https://m.edsoo.ru/ca878deb
pa3nuyHbIX o01acTell HayKu u
peanbHOM KU3HU
KonrtponbHas pabora no teme
78 "WHTerpai v ero npuMeHeHHs bubmorexa [OK
P P o ' https://m.eds00.ru/471c735b
Cucremsbl ypaBHEHU
HarypanbHble u 1ienpie uncia B bu6mmoreka [IOK
79 .
3a/1a4ax U3 pealbHON KU3HU https://m.edsoo.ru/3ceel327
80 HatypanbHble u 1ienple uncia B bu6muoreka LIOK
3a/1a4ax U3 peaJbHOU KU3HU https://m.edsoo.ru/a35a131d
HarypaibHble u Lieble 4nciia B bubmmnoreka [IOK
81 .
3a/1a4ax U3 pealbHON KU3HU https://m.edsoo.ru/ef10c4f9
82 [Ipu3Haky 1eIMMOCTH LEINbIX bu6muoreka LIOK
qucell https://m.eds00.ru/51696a67
83 [Ipu3Haku 1eIMMOCTH LENBIX bu6muoreka LIOK
qucen https://m.edsoo.ru/fab81c0Oe
84 [Ipu3HaKK TETUMOCTH IEITBIX bu6nunorexa [JOK
qucell https://m.edsoo.ru/ef2c6e43
IToBTOpeHue, 0000IIIEHHE,
85 CI/ICTeMpaTI/ISa us SIEHHﬁ bubmorexa [OK
1 ’ https://m.edso00.ru/0312cf8c
YpaBHeHust
36 [ToBTOpeHue, 00001IICHNHE, bubnuorexa [JOK

cucTeMaTH3alis 3HaHUH.

https://m.edsoo.ru/247d2fe7
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YpaBHeHust

[ToBTOpeHue, 00001ICHNHE,

bubnmoreka [IOK

87 cucTeMaTH3alis 3HaHUH.
. https://m.edsoo.ru/e8b87729
YpaBHeHust
[ToBTOpeHue, 00001ICHNHE,
88 cUCTEMATHU3AINI 3SHAHUN Brbmorexa [JOK
' https://m.edsoo.ru/1bf2fb98
YpaBHeHUs1
IToBTOpenue, 0000IIIEHHE,
89 CI/ICTeMpaTI/ISaIII/Iﬂ 3HAHUH Bubmaorexa HOK
) https://m.edsoo.ru/9c44c6ca
YpaBHeHUs1
[ToBTOpEeHME, 0600IICHHE,
. bubnnorexa [IOK
90 CUCTEMAaTH3alNs 3HAHUN.
https://m.edsoo.ru/337aad59
YpaBHeHust
[ToBTOpeHue, 06001IeHNE,
91 CHCTEMATH3alAs 3HAHWI Bubmaorexa OK
. ’ https://m.edsoo.ru/a86014e1l
HepasencrBa
[ToBTOpeHue, 06001IeHNE,
. bubmoreka [IOK
92 CHUCTEMAaTH3AINI SHAHUM.
https://m.edsoo.ru/5c45a60a
Hepasencrsa
[ToBTOpenue, o600mICHNHE,
93 CHUCTEMATH3AINA 3HAHUHI bubmorexa LIOK
1 ) https://m.edsoo.ru/19304aba
Hepasencrsa
[ToBTOpenue, o600mICHNHE,
94 CHCTEMATHU3ALs 3HAHUI bubmmorexa LIOK
' https://m.edso0.ru/c3d4b282
HepasencrBa
[ToBTOpeHue, 060061IeHNE,
. bubmuorexa [IOK
95 cucreMaru3anus 3Hanuii. CucteMsl

YpaBHEHHI

https://m.edsoo.ru/a20b8a4c
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[ToBTOpenHue, 060061IeHNE,

96 cucTeMaTu3anus 3HaHu. CHCTEMBbI 1 bubmmorexa LIOK
att ' https://m.eds00.ru/a012476d
ypaBHEHUI
97 [ToBTOpenHue, 060061IeHNE, 1 bu6nmmoreka [IOK
cucreMaTu3anus 3HaHui. QyHKuuu https://m.edso0.ru/d620c191
08 [ToBTOpEeHME, 0000MIIEHNE, 1 bubmuorexa [IOK
cucreMarusanus 3HaHui. @yHKIun https://m.edso0.ru/7017196f
bubnnorexa [IOK
99 Hroroas koHTposIbHAS paboTa 1 https://m.eds0o.ru/513¢9889
bubnnorexa [IOK
100 Hroroas koHTposIbHAS paboTa 1 https://m.eds0.ru/2276973
O0001menne, cucTeMaTH3aIUs
101 3HAHUU 32 KypC alnre0psl U Haval 1 bubmmoreka [IOK
MaremaTuueckoro ananusa 10-11 https://m.edsoo.ru/3330f7ef
KJIACCOB
O0001enue, cucTeMaTH3aIIUs
102 3HaHUi 3a Kypc anreOpbl U Havyas 1 bu6muoreka LIOK
MareMatnuyeckoro ananu3a 10-11 https://m.edsoo.ru/cead345e
KJIACCOB
OBIIEE KOJIMYECTBO YACOB I1O 102

[TPOT'PAMME
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IPOBEPSIEMBIE TPEGOBAHUS K PE3YJIBTATAM OCBOEHMUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJILTATHI 0CBOEHHS OCHOBHOM
NPOBEPSIEMOr0 .
pesyabTaTa o0pa3oBaTe/IbHOI NPOrpaMMBbl CpeHero 0o11ero 0opa3oBaHus
1 Hucna 1 BBIYUCIICHUS
11 OmnepupoBaTh MOHATHAMHU: PALMOHAIBHOE M JICHCTBUTEIHHOE YHCIIO,
' OOBIKHOBEHHAs U JIeCATUYHAsL APOOb, IPOLIEHTHI
12 Bemonuate  apudmMerndeckue  omepauMd ¢ PalMOHAIBHBIMA |
' JeCTBUTEILHBIMU YHCIAMHU
13 BbimonHATe  NpuOMMKEHHBIE — BBIYMCIEHMS,  HMCIONb3ys  IpaBHiIa
' OKpYTJICHUS, IeNIaTh MPUKHUJIKY U OLEHKY Pe3y/IbTaTa BEIYUCICHUN
OnepupoBaTh MOHATUSAMH: CTENEHb C LIEJIBIM MOKa3aTeleM, CTaHlapTHas
14 ¢dopma 3anmucH EHCTBUTENBHOTO YHCIIA, KOPEHb HATYPaJIbHON CTETICHHU;
' UCMOJIb30BATh MOAXOAILYI0 (hOPMY 3aIUCH ACUCTBUTEIBHBIX YUCEIN JJIs
peIIeHHs TPAKTUYECKHX 3a/1a4 U MPEICTABICHUS TAaHHBIX
OmnepupoBaTh MOHSATHSMH: CHHYC, KOCHHYC W TaHTE€HC IPOHM3BOJIHHOTO
15 yIja; HWCIHOJIb30BAaTh 3alUCh IPOU3BOJILHOTO yIrja 4Yepe3 oOpaTHbIE
TPUTOHOMETPUUYECKHE PYHKIHH
2 VYpaBHEHMS U HEpPAaBEHCTBA
OnepupoBaTh MOHATUSAMH: TOXK/IECTBO, YpaBHEHHE, HEPABEHCTBO, 1IEJI0€,
2.1 paIMoHaILHOE, HppalOHAIEHOE ypaBHEHHE, HEPaBEHCTBO,
TPUTOHOMETPUUYECKOE YpaBHEHUE
22 BeimonHATe  mpeoOpa3oBaHUs  TPUTOHOMETPHUYECKMX — BBIDAKEHUH U
' peaTh TPUrOHOMETPUYECKHE YPaBHEHHUS
BrImonHATE ipeoOpa3oBaHusl HEbIX, PAMOHATEHBIX H UPPAIIMOHATBHBIX
2.3 BBIpQXEHUH W pemarh OCHOBHBIC THITBI IIENBIX, PAllMOHAIBHBIX U
UppaloOHAbHBIX YPAaBHEHUH 1 HEPABEHCTB
” [IpuMeHsATh ypaBHEHHUS M HEPABEHCTBA JJISl PEIICHUS MaTeMaTHYECKUX

3aJa4 M 3a7a4 U3 pa3IMuHbIX 00JacTell HAyKH U pealbHOM KU3HU




MonenupoBaTh pealbHbIE CUTyallMH Ha SI3bIKE aJlreOphbl, COCTaBIATh

25 BBIPA)XEHUSI, yPABHEHHUS, HEPABEHCTBA IO YCIOBHIO 3ajauH, UCCIEA0BaTh
MOCTPOSHHBIE MOJIENIN C UCTIOIB30BAHUEM amapaTa anreopsl
3 OyHKIMH U TpadhuKu
OnepupoBaTh TNOHATHAMHU: (QYHKIUS, CIOCOOBI 3amaHus (yHKUIUH,
3.1 o0jacTb oOmpeleNeHus W MHOXKECTBO 3HAueHUH (QyHKUUHU, Tpaux
(byHKIMH, B3aUMHO 00paTHbBIE (DYHKIUU
32 OmnepupoBaTh MNOHATHAMHU: UYETHOCTh M HEYETHOCTh (DYHKIMH, HYJIH
' (GyHKLIMHU, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA
3.3 Hcnonp3oBate rpaduku GyHKINN 17151 peICHUs ypaBHEHHHA
34 Crpoutrs W uHTaTh TpadUKU JHUHEHHOW (YHKIHMH, KBaJAPATUIHOU
' (GyHKINHU, CTENCHHON (DYHKIMH C LIEJIBIM ITOKa3aTeIeM
Hcnonb3oBate rpapuku (QyHKUMH 11 MCCIEJOBAaHUS NPOLIECCOB U
35 3aBUCUMOCTEH NpH PEUICeHUHU 3a7ady U3 JPYTruX y4eOHbIX NPEeIMETOB U
' peambHON  JKU3HHM, BBIpaXKaThb (OPMYJIaMU  3aBHCHMOCTH  MEXIY
BEJIMYMHAMHU
4 Hauana maTemMaTHueckoro aHaamsa
i1 OmnepupoBaTh MOHATUSAMH: IIOCIEA0BATEIBHOCTh, apudmMeTHyeckas u
' reOMETPHYECKast MPOTPECCHH
OmnepupoBaTh MOHATHAMU: OECKOHEUHO YOBbIBalOIlas reoMeTpudecKas
4.2 mporpeccusi, CcymMMa OECKOHEYHO  yOBIBAIOIIEH  IeoMETpHUYeCKOn
MIPOrpeccuu
4.3 3ajaBaTh MOCIIEA0BATEILHOCTH Pa3IMYHBIMU CIIOCOOaMU
44 Hcrnonb30BaTk  CBOWCTBA IOCIENOBATENBHOCTEM W NPOTPECCHM I
' pelIeH sl peabHbBIX 3aj1ad MPUKIATHOTO XapakTepa
5 MHoxecTBa U JIOTUKa
5.1 OnepupoBaTh NOHATHSIMU: MHOXECTBO, OTI€PALIUU HAJl MHOKECTBAMU
Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapaT sl OMUCAHUS
5.2 peabHBIX TPOIIECCOB M SIBIICHHWW, NMPH PENICHWH 3a1ad W3 JPYrux
Y4eOHBIX TIPEIMETOB
59 OnepupoBaTh  MOHATHSIMH:  OIpEACICHUE, TeopeMa,  CIEACTBHE,

J0Ka3aTeJIbCTBO

11 KJIACC




Kon

HpOBepﬂeMble NnpeaAMETHLIC PE3YJIbTAaThbl 0OCBOCHUSN OCHOBHOM

NPOBepPsIeMOro .
pesyabTaTa o0pa3oBaTe/IbHON NPOrpaMMBbI CpeIHero o0o1ero 00pasoBaHus
1 Yucna u BEIYMCIICHUS
OnepupoBaTh MOHATHSAMH: HATYypajbHOE, 1IEJI0€ YUCIIO; UCIOIb30BaTh
11 IIPU3HAKN JCIMMOCTH LENbIX YUCEN, Pa3J0XKEHHE YUCJIa Ha IPOCTHIC
MHOKUTENH JUIsl PELLICHUS 3a/1a4
1.2 OnepupoBaTh OHATHEM: CTENEHD C palliOHAIBHBIM [TOKa3aTeIeM
13 OnepupoBaTb  MOHATHSIMU:  JiorapudM  uucia,  JECATUYHBIE U
' HaTypajbHbIe JOrapupmbl
2 YpaBHEHUS U HEPABEHCTBA
[IpuMeHATh CBOWCTBAa CTENEHW IS TPEoOpa3oBaHMs BBIPAKCHUH,
2.1 OIEpUpPOBaTh MOHSTHUSAMMU: I10KA3aTE€IbHOE YpPAaBHEHHE U HEPABEHCTBO;
pelaT OCHOBHBIE THUIIBI [I0KA3aTE/IbHBIX YPAaBHEHUIN U HEPABEHCTB
BeinonuATe npeoOpa3zoBaHus BBIPaKEHHUM, COIEpIKALIMX JIorapu(MbI;
2.2 OINEpPUPOBATH MOHATUIMU: JIOTapu(PMUIECKOe ypaBHEHUE U HEPABEHCTBO;
pelaTb OCHOBHBIE THUIIbI JJOTapU(PMHUUECKUX YPaBHEHUN 1 HEPABEHCTB
2.3 HaxoauTs perenus npocTennxX TPUrOHOMETPUYECKUX HEPABEHCTB
OnepupoBaTb NOHATUSAMM: CHCTEMA JIMHEWHBIX YpaBHEHHH U €€
2.4 pellieHne; UCIOIb30BaTh CUCTEMY JIMHEHHBIX YPaBHEHUH Ui pELICHUs
IIPAKTUYECKUX 3a7a4
25 HaxomuTe  pemieHuss  NpoCTEMIIMX  CUCTEM U COBOKYIHOCTEN
' paloHaIbHBIX YPaBHEHUN U HEPABEHCTB
MogenupoBaTh peajbHblE CUTYallMM Ha S3bIKE aureOpbl, COCTaBIAThH
26 BBIPQXCHUSI, YPAaBHEHUS, HEPABEHCTBA U CUCTEMBI 110 YCIOBHUIO 3aJayu,
' UCCIIE0BATh IIOCTPOEHHBIE MOJENHM C HCIHOJb30BAHHUEM amrmapara
anreOpbl
3 OyHK1MY U rpaduKu
OnepupoBaTh MOHATUSAMH: TepHOAMYECKas (QYHKIMSA, MTPOMEKYTKH
31 MOHOTOHHOCTH (DYHKIIMHU, TOUKH IKCTpeMyMma (YHKIUHU, HauboJjblliee U
' HalMEHbIIIee 3HaUYeHUs (PYHKIIUU HA IPOMEKYTKE; HCIOJIb30BaTh UX JUIS
WCCIIeIOBaHUS (PYHKIINH, 3aJaHHOU TpaduKoM
32 OrnepupoBaTh MOHATUSAMU: TPA(QUKHU MTOKA3ATEITHHOMN, JTIOTApU(PMUIECKON 1

TPUTOHOMETPUUYECKUX (DYHKIMI; u300pakaTb HMX Ha KOOPIUHATHOM




IJIOCKOCTH ¥ UCTIOIb30BaTh VIS PEIICHUs YPaBHEHHM 1 HEpaBEHCTB

N300pakaTh Ha KOOPIMHATHOM IUIOCKOCTH TpadUKH  JIMHEHHBIX

3.3 YPaBHEHHH M HCIOJB30BaTh HX JUIS PEIICHUS CHCTEMBbl JIMHEHHBIX
YpaBHEHUI
34 Hcnonb3oBate rpadukn (QyHKIUH A7 HUCCIEIOBAaHUS MPOLECCOB U
' 3aBHCUMOCTEH U3 JPYrux y4yeOHBIX TUCIUTUINH
4 Havana MareMaTH4ecKoro aHaimsa
OnepupoBaTh NOHSATHAMH: HeENpepbIBHAS  (QYHKIUS, TMPOU3BOJHAS
4.1 (YHKIIUU; HCIIOJIB30BaTh T'€OMETPHYSCKHA H  (DU3HMYECKHA  CMBICT
IIPOU3BOJHON JUIsl pELICHUS 3a/1a4
45 Haxomute  mpoOW3BOAHBIE  3JEMEHTAapHBIX  (DYHKUWH,  BBIYUCIATH
' MIPOU3BOIHBIC CYMMBI, TPOU3BECHHS, YACTHOTO (PyHKIUI
Hcnonp30BaTh  NPOM3BOAHYIO  JUII  HCCIENOBAaHUS  (QYHKIMM Ha
4.3 MOHOTOHHOCTb U 9KCTPEMYMBI, IPUMEHATH PE3YyJIbTaThl HCCIEI0BAHUA K
MTOCTPOCHUIO IPpahuKOB
" Hcnonp30BaTh NPOM3BOAHYIO /ISl HAXOKJICHUS HAaWIYYILEro PEeUICHUs B
' IIPUKIIAJIHBIX, B TOM YHCJIE€ COLMAIbHO-DKOHOMUYECKHX, 3a1a4ax
A5 OnepupoBaTh MOHATUSAMU: TEepBOOOpa3Has W HUHTErpajl; IOHUMATh
' FeOMETPUYECKUN U PU3NYECKUI CMBICI HHTETpaia
46 Haxomute nepBooOpa3Hble  JIEMEHTapHbIX  (DYHKIMH, BBIYUCIATDH
' uHTerpai no popmysne Hetorona — JleiiOnuna
47 Pemarp nmpuxiaaHble 3aaui, B TOM YHCIIE COLUATIbHO-3KOHOMUYECKOTO

u (I)I/IL’-I/I‘{CCKOFO XapakTepa, CpeACTBAMU MATCMATHYCCKOI'O aHaJIM3a




ITPOBEPAEMBIE 3JIEMEHTbBI COAEP) KAHUA

10 KJIACC

IIpoBepsieMblii 3J1eMEHT COEPKAHUSA

Kon
1 Hucna v BBIYUCIICHUS
Pannonaneupie unciaa. OOBIKHOBEHHBIE U JECATHYHbIE JApOOU, MPOLIEHTHI,
OecKOHEeUHBbIE  TMepHoAndYeckhe  ApoOu.  ApudmerHueckne  omepamuu ¢
11 paloHaIbHBIMU YHCIIAMH, NPEOoOpPa30BaHUs YUCIIOBBIX BblpaxkeHuil. [Ipumenenue
npoOeil ¥ MPOUEHTOB Uil PEUICHUs MPUKIAJHBIX 3a7ad M3 Pa3IUYHBIX OTpacIieH
3HAHUM U peabHON KU3HU
JlelictBuTenpHble  uyucina.  PanmuoHanbHble W MppalMOHANbHBIE  YHCTA.
1.2 Apudmerndeckue omnepauuud ¢ JAEHCTBUTENbHBIMH 4uciaMu. [lpubmmkéHHbie
BBIUMCIICHUS, IPAaBUIIa OKPYTJICHUS, TPUKHJIKA M OLIEHKA Pe3yJIbTaTa BEIYUCICHUH
Crenenp ¢ menbiM mokaszareneMm. CrannmaptHas (opma 3amucu JeHCTBUTEIHHOTO
13 yrcia. Vcrnonb3oBaHue noaxoasmieid (opMbl 3aMCH TEHCTBUTENBHBIX YUCEN IS
peleH s MPaKTHYECKUX 3334 U MPECTaBICHHS JaHHBIX
14 ApudmeTrueckuili KOpeHb HaTypalbHOU creneHH. JlefcTBUs ¢ apupMETHUECKUMU
' KOPHSIMH HaTypallbHOW CTETICHN
15 CuHyc, KOCHMHYC M TaHTE€HC YMCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHTEHC YMCIIOBOTO apryMEHTa
2 VYpaBHEHUs U HEPABEHCTBA
2.1 ToxaecTBa U TOX/IECTBEHHBIE IPEOOPa30BaHUS
22 [IpeoGpazoBanue TPUTOHOMETPUYECKUX BBIPAYKEHUH. OcHoOBHbIE
' TPUTOHOMETPHUYECKHE (POPMYJTBI
’3 VYpaBHeHHe, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelleHHe HepaBeHCTBa. MeTon
' MHTEPBAJIOB
2.4 Pemrenne nenbix 1 qpoOHO-palMOHATBHBIX YPABHEHNH W HEPABEHCTB
2.5 Perienue nppaioHalbHBIX YPaBHEHHI U HEPABEHCTB
2.6 Perienue TpUroHOMeTpUYECKUX YpaBHEHUH
”7 [IpumeHeHHne ypaBHEHUI U HEPABEHCTB K PEILICHHIO MaTeMaTUYeCKHX 3aj1a4 U 3a/1a4

W3 pa3INYHbIX 00JIacTel HAYKU U PeaTbHOMN )KU3HU




3 OyHKIIUU U TpaduKh
31 @Oynkius, cnocoObl 3amanus ¢yHkuuu. ['padux dysxmum. B3zaumao oOpaTHbIE
' GbyHKIMN
32 OO6nacTh ompeaeneHUss W MHOXKECTBO 3HaueHui Qynkuuu. Hymu QyHKIum.
' [TpomMexyTku 3HAKOMOCTOSIHCTBA. UETHBIE M HEUETHBIE (DYHKITUN
33 Crenennasi ¢GyHKIMS C HaTypajdbHBIM W IIEJbIM TOKa3aTeneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa 1 rpadMK KOpHS N-0i CTENEHU
34 Tpuronomerpudeckasi OKpYy>XKHOCTb, OMPEIEICHUE TPUTOHOMETPHUSCKUX (PYHKIUN
' YHCIIOBOTO apryMeHTa
4 Havana maremarnueckoro ananusa
41 [TocnenoBarenbHOCTH, CMOCOOBI 3aJaHus MoOCIeA0BaTeNbHOCTEH. MOHOTOHHBIE
' [10CJIeI0BATEIbHOCTH
ApudmeTrnueckas H TeoMeTpuyeckas mporpeccud. beckoHedHO yObIBaromias
49 reoMerpuueckas mnporpeccus. CymMMa OECKOHEUHO YOBIBAIOIIEH TeOMETPUYECKON
' nporpeccuu. dopmyiia CIOXKHBIX HPOLEHTOB. Mcnoip3oBaHue Nporpeccuu yis
pelIeHus peaabHBIX 3a7a4 MPUKIATHOTO XapaKTepa
5 MHoOXxecTBa U JIOTUKA
MHoxecTBO, omnepauuMyd HaJa MHOXecTBamu. Jluarpammbl Oiinepa — Benna.
5.1 [IpuMeHeHne TeOpeTUKO-MHOXKECTBEHHOIO arapaTta JJis OMHCAHUsS PealbHBIX
MIPOLIECCOB U ABIICHUH, MPU PEUICHUH 3a/1a4 U3 APYTUX YUeOHBIX MPEIMETOB
5.2 Onpenenenune, TeopeMa, CIEACTBUE, J0OKA3aTENbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COePKAHUS
1 Uucna v BIYUCICHUS
1.1 Harypanbnbie u nensie uncia. [I[pusHaku AeTMMOCTH UETbIX YUCEN
1.2 CreneHb ¢ pallMOHaNIbHBIM NOKa3aTeneM. CBOMCTBA CTETEHN
13 Jlorapudwm uncna. JlecsaTuuabie U HATYypaTbHBIC JOorapu(MbI
2 VYpaBHEHUs U HEPABEHCTBA
2.1 IIpeoOpa3oBanue BhIpaXKEHUH, COIEPIKAIINX JOTapuMbl
55 [IpeoOpa3oBaHue BRIPAKECHHIA, COJIEPKAIINX CTETICHU C PAIlHOHATEHBIM
' roKazaTeyeM




2.3

[Ipumepbl TPUrOHOMETPUUYECKUX HEPABEHCTB

2.4 ITokazarenbHble ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHHs 1 HEPaBEHCTBA
26 Cucrempl JIMHEHHBIX YpaBHEHUH. PelleHue MNpUKIAIHBIX 3a7ad C MOMOLIbIO
' CUCTEMBI JIMHEHHBIX YPABHEHUI
2.7 CucreMbl U COBOKYITHOCTH pPallMOHAJIBHBIX YPAaBHEHHUH U HEPABEHCTB
28 [IpumeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PEIICHUI0 MaTEMaTUUECKHUX 3a1au
' ¥ 3a/1a4 U3 PA3JIMYHbIX 00JIaCTeH HAYKU U PeabHOM JKU3HU
3 OyHKIMH U rpadhuKu
Oynkius. Ilepuonnueckne QyHxmuu. IIpoMexyTKH MOHOTOHHOCTH (DYHKITHH.
3.1 MakcumymMbl U MUHMMYMbl (yHKIMH. HauOosbliee W HauMeHblee 3HAYEHUE
(GyHKINN HAa IPOMEXKYTKE
3.2 Tpuronomerpuieckne pyHKIIUHN, UX CBOWCTBA U Tpaduku
3.3 [Toka3zarenpHas u JorapupmMudeckast GyHKIUHU, UX CBOWCTBA U Tpaduku
34 Hcnonb3oBanue rpadukoB GpyHKIMI U1 pelieHus: ypaBHEHUH U IMHEHHBIX CUCTEM
Hcnonp3oBanue rpa¢ukoB  (GYHKUME A7 UCCIENOBAaHMS — HPOLIECCOB U
3.5 3aBHCUMOCTEH, KOTOpblE€ BO3HMKAIOT MPH DPEUIEHWU 3a1ady M3 APYrHUX Y4eOHBIX
MIPEAMETOB U PEAIBHON KU3HU
4 Havana maremMaTndeckoro aHaimsa
4.1 HenpepriBable pyHKIMH. MeTO HHTEPBAJIOB JIJIsl PELIEHHS] HEPABEHCTB
4.2 [IpousBonnas pynkuuu. ['eomerpuyeckuii 1 Gru3HUECKU CMBICIT IPOU3BOAHON
43 [Ipon3BonHble 37MeMEHTApHBIX (QyHKUMNA. DOpMyNbl HAXO0XKAECHUS MPOU3BOAHOMN
' CYMMBI, IPOU3BEIEHUS U YACTHOTO (PYHKIMIA
[IpumeHeHne NpPOM3BOJHONW K HCCIEAOBaHHIO (YHKIUNA Ha MOHOTOHHOCTb W
4.4 sKcTpeMyMbl. HaxoxieHne HanOoJbIIero 1 HaUMEHBUIETo 3HaueHUs! (YyHKIHUU Ha
OTpe3Ke
[IpumeHneHne MpoOM3BOTHON IS HAXOXKACHUSI HAWTYUILEro PeeHUs B IPUKIIaTHBIX
4.5 3ajayax, JJs OIpeleieHHs CKOpPOCTH Mpollecca, 3aJaHHOro (OpMyJIoN WM
rpadguxkom
4.6 [TepBooOpaznas. Tabnmiia mepBoOOpa3HBIX
17 WuTterpan, ero reoMeTpudeckuii 1 GU3NUECKuil cMbICi. Bbruncienne naTerpaia mo

¢dopmyne HetoTona — JleitGauna




ITPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUSA K
PE3YJbTATAM OCBOEHUS OCHOBHOM OFPA30OBATEJIbHOM
MMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kon IIpoBepsiemblie TPeOOBAHMS K NPEAMETHBIM Pe3yJibTaTaM 0CBOCHUSA
MPoBePSIeMOro OCHOBHO# 00pa30BaTeIbHOI NMPOrpaMMbl CpeHero 001ero
TpeOOBaAHHUA o0pa3oBaHusi

Bnagenne merogamu J0Ka3aTeNbCTB, ajlrOpUTMaMu peElICHUs 3aady;
yMmeHue (HOpMynIUpoBaTh MU OINEPUPOBATH TMOHATUSMU: OIpeAeTIcHHE,
akcuoma, TEeOpeMa, CJEJCTBHUE, CBOMCTBO, INPHU3HAK, J10KA3aTEIbCTBO,
paBHOCHUIIbHBIE (OPMYTUPOBKH; MPUMEHSThH UX; yMEHUE (POPMYIUPOBAThH
oOpaTHO€ W NPOTHUBOIIOJIOKHOE YTBEPXKACHUE, NMPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, HUCIIOJIb30BaTh METOJ, MAaTeMaTH4YeCKOW WHAYKIIUU;
MIpOBOAWUTL  OOKA3aTCJIBbHBLIC PpaCCYKACHUA TIpU PCIICHUMM  3a/ad4,
1 OLICHUBATh  JIOTUYECKYIO  MPaBWIBHOCTh  PACCYKICHUI;  yMeHue
OIICpHUPOBATH IMOHATHUAMU: MHOXCECTBO, IMOAMHOXCECTBO, OIICpallMyd Hal
MHO)KECTBaMHU; YMEHHE HCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIH
arrmapar JJisd OnMuCaHus pC€aJIbHBIX ITPOLCCCOB U SIBJIEHUU U Ipu pCICHUN
3a/1a4, B TOM YHCJIE U3 IPYTUX YYEOHBIX MPEIMETOB; YMEHHUE ONIepUPOBAThH
MOHATUAMH: Tpad, CBA3HBINA Tpad, AepeBO, IUKI, rpad Ha MIOCKOCTH;
YMEHHME 3aJaBaTh M OMHCHIBaTh Tpadbl Pa3TUIHBIMU

Croco0aMu; NCIOJIb30BaTh Tpadbl IPU PELICHUH 3a/1a4

YMeHue onepupoBaTh MOHATHUSAMU: HATYPAJIbHOE YHUCIO, LEI0E YHUCIIO,
CTEIIEHb C LEJIbIM [T0Ka3aTeIeM, KOPEHb HATyPaJIbHOM CTENIEHHU, CTENIEHD C
palMOHANBHBIM MMOKA3aTeNIeM, CTEIIEHb C JEHCTBUTEIbHBIM MTOKA3aTEIEM,
morapudM UHCIa, CHHYC, KOCHHYC M TaHI'€HC MPOW3BOJILHOTO YHCTIA,
OCTaTOK IO MOJYNI0, PAlMOHAIBHOE YHCIIO, MPPALMOHAIBHOE YHCIIO,
MHOJKECTBA HATyPAJIbHBIX, LEJbIX, PAlUOHAJIBHBIX, JIECHCTBUTEIBHBIX
2 YUCell; YMEHHE HCIOIb30BaTh NPHU3HAKKA JIETMMOCTH, HAWMEHBIINN
OOIIHi IenuTeNbh U HauMeHbIIee ollee KpaTHOe, anroput™ EBkinuaa npu
pELIeHNH 3a/1a4; 3HAKOMCTBO C PA3JIMYHBIMH MTO3UIIMOHHBIMA CUCTEMAMU
CUMCJIEHUS;  YMEHUE  BBIIOJHATH  BBIUHMCICHUE  3HAYCHUHM U
npeoOpa3oBaHMs BBIPAKEHUW CO CTEMEHSIMH W Jiorapudmamu,

npeoOpa3oBaHusl APOOHO-PAIMOHATBHBIX

BI)Ipa)I(CHHI;'I; YMCHHUE OIICpUPOBATh IOHATUAMMU: ITOCICAOBATCIBHOCTD,




apudmeTnyeckas nporpeccus, reoMeTpuueckas mporpeccusi, 6€CKOHeYHO
yObIBaromasi reoMeTpUueckas  MporpeccHs; yMEHHE  3aJaBaThb
MOCIIEIOBATEIILHOCTH, B TOM YHCIIE C MIOMOIIBI0 PEKYPPEHTHBIX (HOPMYIL;
YMEHHE ONEPUPOBATH MOHSATUSMU: KOMIUIEKCHOE YHCIIO, CONMPSKEHHBIC
KOMIUICKCHBIC YHCTIa, MOAYJIb U apTyMEHT KOMIUIEKCHOTO uucia, opma
3aMyucy KOMIUIEKCHBIX YuceN (reoMeTpuYecKasi, TPUTOHOMETpUYecKas U
anrebpandeckas); yMeThb IPOU3BOJIUTH apHPMETHUECKUE IEHCTBHUS C
KOMIUIEKCHBIMA ~ YHUCJIaMH;  [PUBOJIUTH HPHUMEPHl  HCIOJIb30BAHUS
KOMIUICKCHBIX YHCEIl; ONIEPUPOBATh MOHATUSAMU:  MaTpuna 2X2
3x3, omnpeaenuTeNb  MaTPUIbI,

FCOMeTpI/I‘-IeCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

VYMmenue ONCpHUpPOBAThH IMOHATHUAMU. pPALMOHAIBHBIC, HPPAHOHAIBHEBIC,
II0Ka3aTCIBbHBIC, CTCIICHHBIC, JIOFapI/I(I)MI/I‘ICCKI/Ie, TPUT'OHOMETPUYCCKHC
YpaBHCHHA W HCPABCHCTBA, MHX CHCTCMbI; YMCHHC OIICPHUPOBATH
INOHATHUAMU: TOXIACCTBO, TOXIACCTBCHHOC Hp606pa30BaHI/Ie, YpaBHCHHC,
HCPaBCHCTBO, CHCTCMaA ypaBHCHI/If/'I N HCPABCHCTB, PaBHOCHUJIBHOCTH
ypaBHeHHﬁ, HCPaBCHCTB MU CUCTEM; YMCHHC PpCIIATb YPAaBHCHU,
HCpPaBCHCTBA W CUCTEMBI C IMOMONIBIO PA3JIMYHBIX HpI/IéMOB; peuarb
YpaBHCHH, HCPABCHCTBA HW CHUCTEMblI C TIIapaMETpOM; IIPUMCHATH
YpaBHCHUA, HCPABCHCTBA, UX CUCTCMBI I PCHICHUSA MATCMATHYCCKUX

3ala4 1 3aJia4 U3 pa3jIMIHbIX oOnacreit HAayKHU U peaﬂbHOﬁ KHU3HHU

YMeHue onepupoBaTh MOHATHAMM: (QYHKLUS, YETHOCTh (DYHKIHUH,
NEPUOMYHOCTD (DYHKIIUH, OrpPaHMYEHHOCTh (YHKLIUH, MOHOTOHHOCTbH
(GyHKIUH, SKCTpeMyM (QYHKIIMHM, HauOoJiblllee M HaUMEHbIlIee 3HAYCHUS
(GYHKIMU Ha IPOMEXYTKE, HEMTpepbIBHAS (DYHKIIHSI, aCHMOTOTHI rpaduka
(GyHKIMY, TepBas U BTOpasi MPOU3BOAHASL (PYHKIIMH, T€OMETPUUECKUN U
¢u3nyeckuif CMBICT TPOM3BOJIHON, MEpBOOOpa3Has, ONpeneIEHHbINH
MHTErpaji; yMEHUE HaXOAWThb aCUMMOTOTHI Trpaduka (YHKIUHU; YMEHHE
BBIUUCIATh IPOU3BOJHBIE CYMMBI, IPOM3BEACHMS, YACTHOTO H
KOMITO3UIIMU (YHKIUH, HAXOAUTh YpaBHEHHE KacaTelbHOM K rpaduxy
(GYHKINU; yMEHUE HAXOIUTh MPOU3BOJHBIC 3JEMEHTapHBIX (YHKINH;
YMEHHE UCIOJIb30BaTh IPOU3BOJIHYIO Uil HCCIeAOBaHUS (QYHKIIH,
HaXo/JWTh HauOOJbIIME W HAMMEHBIINWE 3HA4YeHUs (YHKUHN; CTPOHUTH
rpad¥K MHOTOYJIEHOB C HCIIOJIb30BAaHMEM armrapaTa MaTeMaTH4ecKOro
aHaJn3a; NPUMEHATh IPOU3BOJHYIO U HAaXOXKIEHUS HAWIYdIlIEero

pEeIICHUA B IPUKIAAHBIX, B TOM YHCJIC COLMAIBHO-3KOHOMHYCECKUX H




(bU3MYECKUX 3a71a4ax; HaXOAUTh IUIONMIAIA U 00BEMBI GUTYP C TTOMOIIBIO
HMHTErpayia; MPUBOJAHUTH MPUMEPbl MAaTEeMAaTHYCCKOTO MOJICITMPOBAHUS C

MOMOIIBIO T (hepeHIHATBHBIX YPaBHEHHUHA

YMeHue onepupoBarh MOHATHAMU: Tpaduk GyHKIHH, 0OpaTHAs QyHKITHS,
KOMITO3MIMS (QYHKIMHA, JuHEeWHass (QyHKuus, KBagpaTHyHas (yHKIUS,
panmoHanbHast (QYHKLIWSA, CTeTeHHas (YHKIHS, TPUTOHOMETPHUYECKHUE
¢byHKIMH, 0OpaTHBIE TPUTOHOMETPUYECKHE (YHKIMU, NOKa3aTelbHAs U
norapumuueckas (QyHKIUH, yMEHHE CTPOHUTHb TpapuKH H3Y4YECHHBIX
(GyHKIMA,  BBINOJHATH  IpeoOpa3oBaHus  TrpadukoB  GyHKIIUH,
WCTIOJIB30BATh TPaQUKH U U3Y4EHHsI MTPOIECCOB M 3aBUCUMOCTEH, MpH
pELICHUH 3a7a4y U3 JAPYruX Y4eOHBIX MPEJMETOB M 3a7ad U3 pealibHOi
KU3HH, BBIpaXaTh (OpPMYIaMHd 3aBUCHMOCTH MEXIY BEIHYMHAMH;
UCIIOJIb30BAaTh CBOWCTBA M rpaduKu QYHKIUHA IS pELIeHUs] ypaBHEHUH,
HEPaBEHCTB M 33J1a4y C MapameTpamu; U300pakaTb HA  KOOPIWHATHOM
IUIOCKOCTH MHOJKECTBA PEIICHUH YpaBHEHHH,

HCPABCHCTB U UX CUCTEM

YMeHue pemiarb TEKCTOBBIE 3a/laddl pPa3HbIX TUIOB (B TOM YHCJE Ha
MIPOLIEHTHI, JOJIM U YacTH, Ha JBUXKEHHE, padoTy, CTOUMOCTh TOBapOB U
yCIIyT, HAJIOTH, 3a/1a4M U3 00JacTH yNpaBJIeHUs JTUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTABJIATH BBIPAKEHUS, YpaBHEHHS, HEPABEHCTBA M MX
CUCTEMBI IO YCJIOBHUIO 3aJa4M, HUCCIEHOBATh IOJYYECHHOE pELICHUE U
OLICHMBATh MPABJONOAOOHOCTh pPE3yIbTaTOB; YMEHUE MOJEIUPOBATh
peanbHbIE CUTyallUM Ha SA3bIKE MATEMAaTUKH; COCTABIIATH BBIPAKECHUS,
YPaBHEHUs1, HEPABEHCTBA U UX CUCTEMBI 10 YCIIOBHUIO 33/1a4U, UCCIIEI0BATh
IIOCTPOEHHBIE MOJEINU C HCIOJIb30BAHUEM arrapara

anredppl, THTEPIPETUPOBATH OTYYEHHBIN pe3ysIbTaT

YMeHue onepupoBath MOHATHAMU: CpeiHEe apudmMeTuyecKkoe, Mearana,
HauOOoJbIIIee M HAUMEHbBIIIEe 3HAYCHUS, pa3Max, TUCIIEPCHUsl, CTaHIapTHOE
OTKJIOHEHHE YMCJIOBOro Habopa; yMEHUE W3BJIEKaTh, MHTEPIPETUPOBATH
nH(pOpMaIIHIO, TIPE/ICTABICHHYIO B TA0NUIIAX, HA AMArpaMMax, rpadukax,
OTPaKaIOIIYIO CBOICTBA peajbHBIX MPOLECCOB U SIBICHUI; MPECTABIATD
nHOpMALIMI0O € TIOMOIIBIO Ta0NWIl MW JUarpamMm; HcCCleoBaTh
CTaTUCTUYECKUE JaHHbIe, B TOM YHCIE C MPUMEHEHUEM TrpapuuecKux
METOJIOB ¥  DJIIEKTPOHHBIX  CPEACTB; TrpadUUecKu  HCCIEA0BaTh
COBMECTHbIE HAOMIOACHHS C T[OMOIIBI0 JHarpaMm

paccenBaHys U JUHEHHON perpeccuun




YMeHue onepupoBaTh MOHATHUSMH: CIyYalHBIM OMNBIT W CIy4ailHOE
COOBITHE, BEPOATHOCTH CIY4allHOTO COOBITHS; YMEHHE BBIYUCISATDH
BEPOSITHOCTh C HCIIOJIb30BAaHHEM TIpaUUeCKUX METO/I0B; NPUMEHSTH
(bOpMyIIBI CIIOKCHHS U YMHOXXEHHS BEPOSTHOCTEH, (OpPMYNy MOIHOM
BEpOSATHOCTH, popmyny bepHymim, komOuHaTOpHBIE (DAKTHI U (POPMYIIBL;
OLICHMBATh BEPOSITHOCTH pEAITbHBIX COOBITHH; YMEHHE OIIepHPOBAThH
MOHATUSIMH: CIIydaiiHash BEJIMYMHA, PpACIpEICICHUE BEPOATHOCTEH,
MaTeMaTU4ecKoe OXKHJAHHWE, UCIEPCUS W CTaHAAPTHOE OTKJIOHECHHUE
CllyyailHOM BeNMYUHBI, (YHKLIUU paclpelesieHuss W IUIOTHOCTH
PaBHOMEPHOT0, IOKa3aTEILHOTO M HOPMAJIBHOTO paclpeieeHuIl; yMEHUE
WCIOJIb30BATh CBOMCTBA U3YUYEHHBIX PACHIPEICICHHA ISl pEIICHH 3a1a4;
3HAKOMCTBO C TIOHSTHSMH: 3aKOH OOJIBIINX YHCEI, METO/IbI BEBIOOPOYHBIX
WCCIICIOBAaHM; yYMEHHE TPUBOIUTH TPUMEPHI TPOSBICHHUS 3aKOHA
OONIBIIMX 4YHCENT B TPHUPOJHBIX W OOIIECTBEHHBIX SBJICHUSX; YMEHHE
OTIEpPUPOBATH TIOHSATHSIMHU: COYETAHUE, NIEPECTAHOBKA, YMCIIO COUYCTAHHIA,
YHUCIO  TIEPECTAHOBOK; OMHOM  HpIOTOHA; yMEHHE  TIPUMEHSATH
KOMOMHATOpHBIE (haKThl U PACCYKACHUS JUTS pEIICHUS 3a7a4; OIICHUBATh
BEPOSTHOCTH  pealibHbIX  COOBITUH; COCTaBJISATh

BEPOSATHOCTHYIO MOJIENIb U MHTEPIIPETUPOBATH NIOJIyYEHHBIN PE3yJIbTaT

YMenune ONnepupoBaTh IMOHATUAMMU: TOYKa, npsamas, IIIIOCKOCTBH,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMUYNHA YIJIA, IUIOCKUM yroJI, 1By PaHHBINA
yroJ1, TPEXTPAHHBIN YroJl, CKPELIUBAIOIIUEC NIPSMBbIE, IIapAIICIBHOCTD U
NECPpHNCHANKYIIAPHOCTL NPSAMBIX U HHOCKOCTefI, Yroia MCExAy IMpPAMBbIMHU,
yroa MEXKAY NPsIMOM M IUIOCKOCTBIO, YIOJd MEXKIY IUIOCKOCTSAMH,
paccTositHue OT TOYKM 1O IIJIOCKOCTH, PACCTOSHHE MEXKIY IpPSIMBIMU,
paccTosiHue MEXAy IUIOCKOCTAMM; YMEHHE UCIOJIb30BaTh IIPU PELICHUU
3a1a4 U3YUCHHBIC (i)aKTI)I 1 TCOPEMBI IINIAHUMETPUU, YMCHHUEC OLICHUBATH
pa3Mepbl OOBEKTOB OKPYKAIOLIET0 MHUPA; CTPOUTh MaTeMaTHUECKUE
MOJEJIH C IOMONIBI0 TE€OMETPUYECKHUX TOHITHI H

BCJIMYHH, PCIIaTh CBA3aHHBIC C HUMU ITPAKTHUYCCKUC 3aJa9n
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YMeHue omnepupoBaTh MOHATUAMU: IUIOLWAAb (QUIYpBl, 00bEM (UTYPHL,
MHOTOTPaHHUK, MPaBUIbHBIH MHOTOTPAaHHUK, CEYEHHE MHOTOIPaHHUKA,
KyO, mapajuienenuiesn, Npu3Ma, OUpamMuaa, (Gurypa M MOBEPXHOCTb
BpallieHus1, MWIMHAP, KOHYC, map, cdepa, miomanas cepsl, MIONaab
MOBEPXHOCTU MHPaMH[bI, NMPHU3MBI, KOHyca, LWIMHIpPA, 00BEM Kyoa,

MPSIMOYTOJIBHOTO Tapajulefienuneaa, MUpaMHIbl, MPU3MBbI, LWIMHIPA,




KOHYyCa, Iapa, pa3BépPTKa MOBEPXHOCTH, CCUCHMS KOHYca WM IIWIMHJIPA,
napajulellbHble OCH MM OCHOBAaHHMIO, CEYEHHE Ilapa, IUIOCKOCTH,
Kacamomascs chepbl, HUIMHApPA, KOHYCa; YMEHHE CTPOUTH CEUECHUE
MHOTOTpaHHHKa, N300pakaTh MHOTOTPAaHHUKH, (UTYPHI M TIOBEPXHOCTH
BPAILCHHS, UX CEYCHUS, B TOM YHUCIIE C TIOMOIIBIO 3JIEKTPOHHBIX CPE/CTB;
YMEHHE IPUMEHATh CBOMCTBA F€OMETPUYECKUX (DUTYP, CAMOCTOSTEIHHO
(hopMyIHPOBATH ONPEACTICHUS H3y4aeMBbIX (PUTYD, BBIIBUTATh TUTIOTE3bI O
CBOMCTBaX W TPH3HAKAX TI'€OMETPUYECKUX (UTyp, 0OOCHOBBIBATH HIIH
OmpoBepraTb MX; YMEHHE MPOBOAUTH Kiaccupukanuio ¢uryp mo
pa3MYHBIM TPU3HAKAM, BBINOJIHATH HEOOXOJMMBIC JIOTOJHUTEIBHBIC

MOCTPOCHUSI
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YMeHHne omnepupoBaTh TOHSATHUSIMH: JIBUKCHHE B IPOCTPAHCTBE,
napaulebHBIA TIEPEeHOC, CUMMETPHS Ha IUIOCKOCTH U B MPOCTPAHCTBE,
MMOBOPOT, MpeoOpa3oBaHWE MMOA0OWS, IMOA00HBIE (UTYPBI;, YMCHHE
pacro3HaBaTh paBHBIC M MOAOOHBIE (UIYPHI, B TOM YHCIE B NPHPOE,
HCKYCCTBE, apXUTEKTYype; HCIOJIH30BATh T'€OMETPHUYECKHE OTHOIICHUS
IIPY PELICHUH 331a4; HAXOAUTh F€OMETPUYECKUE BEIMUMHBI (JTTMHA, YTOJI,
Iouaib, 00bEM) U PEIICHUH 3a/1a4 U3 IPYTUX y4EOHBIX MPEIMETOB U
U3 peaJbHOM JKHU3HU; YMEHHE BBIYHCIATH I'€OMETPHUUECKUE BETUUHHBI
(mmHA, yroJj, TUIOMAAb, O0BEM, IUIOMIAAh TMOBEPXHOCTH), HCIOIB3YS
u3yueHHble (POPMYJIBl U METO/bI, B TOM YHCIE: IUIOLA/]b MOBEPXHOCTH
MMpaMHJIbl, TPU3MBbI, KOHYCA, HWIMHJIpa, IJI01aab cheprl; 00bEM Kyda,
NPSIMOYTOJIBHOTO TapaijieNenunesa, MUpaMuIbl, MPU3Mbl, LWIMHIPA,
KOHyCa, IIapa; yYMEHHWE HaXOIUTh OTHOIICHHE OOBEMOB

MOJOOHBIX GUryp
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YMmenue OIICPpHUPOBATH NMOHATUAMU: IPAMOYT'OJIbHAA CUCTEMA KOOPJAUHAT,
BCKTOP, KOOpAWHATBI TOYKH, KOOPAHWHATBI BCKTOpA, CyMMa BCKTOPOB,
MNPOU3BCACHUC BCKTOpa Ha YHCJIO, Pa3IOKCHHUEC BCKTOpa II0 63.31/Icy,
CKaJIIpHOC IIPOM3BCACHUC, BCKTOPHOC IIPOU3BEACHHUEC, YIOJI MECKIOY
BCKTOpPAaMH; YMCHHUC HUCIIOJIb30BATh BeKTOpHBIﬁ n KOOpﬂHHaTHLIﬁ METOJ
oJig peIICHHA TCOMCTPHUYCCKUX 3aJady MW 3aJady JpyTrux yqe6H1,1x

npeaMETOB
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YMeHue BEIOUpaTh MOIXO AN METO/T JTsl PEIICHUSI 3a/1a4H; TOHUMaHUe
3HAYUMOCTH MATEMATUKH B W3YUYCHUU TPUPOJHBIX U OOIIECTBEHHBIX
MpOILECCOB W  SIBIICHUH; YMEHUE PACIO3HABATh

MNPOABJICHUC 3daKOHOB MATCMATHKU B HCKYCCTBC, YMCHHC IPHUBOIAUTH




OpuUMEPbI  MaTEMATHYCCKHUX

MaTeMaTHYECKOU HAyKH

OTKPBITUIA

poccHiicKoi

U MHUPOBOI




IIEPEYEHD 9JIEMEHTOB COAEPKAHMUS, ITIPOBEPAEMbIX HA EI'D
IHO MATEMATHUKE

IIpoBepsieMblii 3J1eMEHT COEPKAHUSA

Kon
1 Uucna 1 BeIYUCIICHUS
11 Harypanbnsle u neinsie yncna. [IpusHaku 1e1MMOCTH LEIbIX YUCEI
12 Pamonanbupie  yncna. OOBIKHOBEHHbIE W AECATHYHbIE JIpOOM, TPOLIEHTHI,
' OeCKOHEeUHbIe IEpUOANYECKHIE APOOH
13 Apudmernueckuii KOpeHb HAaTypaJlbHOW cTereHH. J[eHcTBus ¢ apudMeTHYecKuMu
' KOPHSIMH HaTypaJlbHOU CTENICHU
14 Crenens ¢ nenbM nokasateneM. CTeneHb ¢ palMoHalIbHbBIM MToka3aTeneM. CBoiicTBa
' CTENEeHU
15 CuHyc, KOCHMHYC M TaHIE€HC YMCJIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHI'€HC YMCIIOBOIO apryMeHTa
1.6 Jlorapudm uncna. JlecsiTuunble 1 HATypaibHbIE JOTapu(MBbI
JleficTBuTeNnbHBIE  uYucha. ApU(PMETHYECKHE Omepauud ¢ JAeHCTBUTEIbHBIMU
1.7 gyrciaamu. [TpuGnmkEHHbIC BRIYUCICHHUS, TTPaBUiIa OKPYTJICHUS, TPUKHUIKA U OIICHKA
pe3yibTaTa BEIYMCICHUN
18 ITpeoOpa3oBanue BeIpaskeHUN
1.9 KomruiekcHsle uncna
2 VYpaBHEHMsI U HEpPAaBEHCTBA
2.1 enble u ApoOHO-pallMOHATIbHBIE YPaBHEHUS
2.2 WppanmonanbHble ypaBHEHUS
2.3 Tpuronomerpuyeckue ypaBHEHUS
2.4 [Toka3zaTenbHble U JIorapu(MUUECKUe YpaBHEHHUS
2.5 Lenbie u qpoOHO-palOHATIBHBIC HEPABEHCTBA
2.6 WppanmonanbHble HEpaBEeHCTBA
2.7 [TokazarenbHble U JorapudMUUecKrie HepaBeHCTBA
2.8 Tpuronomerpuyeckue HepaBeHCTBa
2.9 CucTeMbl U COBOKYITHOCTH YpaBHEHHH U HEPABEHCTB
2.10 VYpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C TapaMETpaMU
211 Matpuia cucTeMbl TMHENHBIX ypaBHEHUN. OnpeaenuTelb MaTpULIbl




OyHKIIUU U TpaduKh

@Oynkius, crnocodbl 3amanust ¢yHkuuu. ['padux ¢ynkuuu. B3ammuo oOpatHbie

3 ¢bynkuuu. YérHeie 1 HeuéTHbIe QyHKUIMU. [lepronndeckue GyHKINH
OOnacte ompeneneHuss W MHOXKECTBO 3HaueHUM @yHkuun. Hymun ¢yHkuun.
32 IIpomexxyTkn  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (YHKLHUU.
' MakcumymMbl 1 MUHUMYMBl (yHKOUH. Hambonbliee u HauMeHbIee 3HAYCHUE
(GYyHKLIMU Ha IPOMEXYTKE
33 CrenenHasi (yHKUUS C HATypajJbHBIM M IIeNBIM ToKa3areraeM. E€ cBoiicTBa u
' rpaduk. CBoiicTBa 1 rpadMK KOPHS N-0i CTENECHU
3.4 Tpuronomerpuveckne pyHKIIUHN, UX CBOWCTBA U Tpaduku
3.5 [Toka3zarenbHas u morapupmMudeckas GyHKINH, UX CBOWCTBA U Tpaduku
36 Touku paspeiBa. Acumntotsl rpaduxoB ¢yHkuuid. CBoicTBa  (YHKIIMIA,
' HENpepbIBHBIX HA OTPE3Ke
3.7 ITocnegoBaTen HOCTH, CIIOCOOLI 3aMaHUs [I0CIIEI0BATEILHOCTEN
3.8 Apudmerndeckas u reomerpaueckas nporpeccun. Dopmyia CI0KHBIX TPOLEHTOB
4 Hauana maTemMaTHueckoro aHaamsa
4.1 [TpousBonnas pynkuuu. [Ipon3BoHbIE FI€eMEHTAPHBIX (QYHKIUIA
[IpuMeHeHHe NPOU3BOJHOM K HCCIEIOBaHMIO (YHKIMH Ha MOHOTOHHOCTh H
4.2 sKcTpeMyMbl. HaxoxieHue HanOoOJbIIEero U HaMMEHbBIIETr0 3Ha4eHus1 (pyHKIUM Ha
OTpe3Ke
4.3 [TepBooOpasnas. Unrerpan
5 MHoskecTBa 1 JIOTHKA
5.1 MHoOXecTBO, onepari Hajl MHOKecTBaMu. Jluarpammel Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BeposiTHOCTB
6.3 Kombunaropuka
7 I'eomerpus
7.1 @urypsl Ha INIOCKOCTU
7.2 [IpsiMble U MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tema v MOBEPXHOCTH BpalllCHUS




7.5 KoopauHats! 1 BEKTOpBI

INOACHUTEJBHASA 3AIIMCKA

Pabouast mporpamma yudeOHOTO Kypca «['eoMerpusi» 0a30BOTO ypOBHS IS
oOyuarormuxcst 10 —11 kmaccoB pa3pabotana Ha ocHOBe DenepaabHOTO
roCyIapCTBEHHOTO0 00pa30BaTeNIbHOIO CTaHAapTa CPEIHEro 00IIero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, MPEABSIBISIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, M TPAAMIMN POCCUICKOTO 00pa3oBaHUS.
Peanuzanusi mporpammel o0ecrieurBaeT OBIAJEHNUE KITIOUEBBIMU KOMITETCHIIUSMU,
COCTABJISIIOIIMMU OCHOBY JIJISI CaMOpPA3BUTHSI W HENPEPHIBHOIO 0O0pa30BaHMS,
[[EJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W TIO3HABATEILHOTO pPAa3BUTHUS
JUYHOCTU 00YyYarOIIUXCs.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEAHEro OOIEero
oOpa3zoBaHusi OOYyCIIOBJIEHA MPAKTUYECKOW 3HAYUMOCTHIO METANpEeIMETHBIX U
MPEAMETHBIX PE3YJIbTAaTOB OOYyYEHHs] T€OMETPUU B HAIPaBICHUH JMYHOCTHOTO
pa3BuTUg oOydaronmxcsi, ¢GopMupoBaHus (QYHKIHOHATBLHOM MaTeMaTUYECKOU
IPaMOTHOCTH, U3YUYEHHS IPYTruX y4eOHbIX AUCHUIUIMH. PazBuTre y oOydaroumxcs
MPAaBWIbHBIX MPEIACTABICHUN O CYIIHOCTH U IMPOUCXOXKICHUU T'€OMETPHUUYECKUX
abCTpakinii, COOTHONIICHUH PEAIBHOTO W HWJEAIBHOT0, XapakTepe OTpaKeHUs
MAaTEMATUYECKON HAYKOM SIBJICHUH U ITPOLECCOB PEAIBHOTO MUPA, MECTE TEOMETPUH
B CUCTEME HayK U POJIM MAaTEMAaTUYECKOI0 MOACIIUPOBAHUS B HAYYHOM [MO3HAHUH U
B IIPaKTUKe cocoOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS YUaIINXC, a
TAaK)K€ Ka4eCTB MBIIUICHUS, HEOOXOMUMBIX [JIsi aJanTallid B COBPEMEHHOM
o01iecTBe.

['eoMeTtpust siBisieTCss OAHUM M3 0Aa30BBIX MPEIMETOB HAa YPOBHE CPEIAHETO
oOmero oOpa3oBaHUs, Tak Kak oOOecrnedyrMBaeT BO3MOXKHOCTh H3Y4YEHHUS Kak
JTUCHUIUIMH €CTECTBEHHO-HAYYHOM HANPaBIEHHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIIUIeHHE, (HOpPMHUPYEMOE MpPU H3YYEHUHU OOYYarOIIUMUCA
MOHSATUMHBIX OCHOB F€OMETPUU U MOCTPOCHUU LETIOYKH JIOTUYECKUX YTBEPKICHUIM
B XOJI¢ pEIIEHUs Te€OMETPUYECKUX 3aJayd, YMEHHE BBIJBUTaTh M ONPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIONB3YIOTCA MPU PEIICHUH 337ad €CTeCTBEHHO-
HAyYHOTO IIMKJIa, B YaCTHOCTH U3 Kypca (DU3UKH.

YMeHHE OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsIX AEATENbHOCTH 4YesoBeka. OpueHTauus 4elloBeKa BO BPEMEHU M
NPOCTPAHCTBE — HEOOXOJMMOE YCJIOBUE €ro COUUaIbHOTO ObITHS, (opMa




OTPAXKEHUSI OKPYKAIOLIEr0 MHUpPA, YCIOBHE YCMEIIHOTO MO3HAHUSI U AKTUBHOTO
npeoOpa3oBaHus  JeUCTBUTENbHOCTH. OnepupoBaHuWe  MPOCTPAHCTBEHHBIMU
oOpa3zamu 00BETUHSCT pa3HbIC BULI yUSOHOU U TPYAOBON NESITEILHOCTH, SBIISICTCS
OTHUM "3 Tpo(eccCHOHaTBLHO BaXHBIX KAadeCTB, IMMOATOMY aKTyajhbHa 3ajada
dbopmupoBaHus y  OOyYaromuxcsi MPOCTPAHCTBEHHOTO  MBINIJICHUS KAk
Pa3HOBHUJIHOCTH OOpa3HOrO MBIIUIEHUSI — CYHIECTBEHHOIO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKON JEATEIHLHOCTU 10 MHOTUM HAIIPaBJICHUSIM.

[leas ocBoeHmsi mporpaMMbl ydeOHOro Kypca «l'eomerpus» Ha 06a3zoBOM
ypOBHE 0OydeHHs — 0O0ImeoOpa3oBaTeIbHOE W OOIMIEKYJIbTYpHOE pPa3BHUTHE
oOy4aroniuxcs 4yepe3 o0ecredeHre BO3MOKHOCTH MPUOOPETEHUSI M UCTIOJIb30BAHUS
CUCTEMATUYECKUX TE€OMETPUYECKUX 3HAHUM U  JIEUCTBUM, CHEHUPUIHBIX
r€OMETPUHU, BO3MOXKHOCTH  YCIICHIHOTO  MPOJOKEHHS  00pa3oBaHUs IO
CIEIUAIBHOCTSIM, HE CBA3aHHBIM C MPUKJIAJIHBIM UCTI0JIb30BAHUEM T€OMETPUH.

[Iporpamma no reomeTpuu Ha 0a30BOM YpOBHE IMpeaHA3HAUYEHA JJid
OOy4YaronIMXCcs CpeHEHN MIKOJIbI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYAHCHUIM
Ha YpOBHE OCHOBHOI'O 001Iero oopaszoBaHus. Takum oOpa3zoM, oOydaromnigecs Ha
0a30BOM ypOBHE JI0JKHBI OCBOUTH OOIIME MAaTEMAaTUYECKUE YMEHUS, CBI3aHHbBIE CO
crienuPuKOl TeOMETPUM U HEOOXOJUMBIC JIS )KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpome 3T10ro, 0HM UMEIOT BO3MOKHOCTh U3YYUTh TEOMETPHIO OoJiee riyOoKo, eciiu
B JlaJbHEHIIEM BO3HUKHET HEOOXOAMMOCTh B T€OMETPUUYECKHX 3HAHUSX B
poecCUOHANBbHOM eI TEIbHOCTH.

JlocTikeHHe 1LeM OCBOEHMSI MPOrpaMMbl OOECIIEUMBAETCS PELIEHUEM
COOTBETCTBYIOIMX 3adad. [IpuopuTeTHBIMHM 3aJayaMu  OCBOEHHUS  Kypca
«I"'eomeTpum» Ha 6a30BoM ypoBHE B 10—11 kiaccax siBISIFOTCS:

- (opmupoBaHue mNpEACTaBICHUS O TEOMETPUM KaK dYacTH MHPOBOM

KYJBTYpPbI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

« (opmupoBaHUE MPEACTABICHUS 0 MHOTOIPAaHHUKAX U TeJIaX BpallleHUs KaK
0 BOXHEUIIMX MaTEMaTHYCCKUX MOJCIISX, MO3BOJISIONMIUX OIMHUCHIBATH U
U3ydaTh pa3HbIC SBJICHUS OKPYKAIOIIETO MUPA;

- (opmupoBaHme yMeHHs pacro3HaBaTh Ha YEPTEkKax, MOJICISIX U B
pealbHOM MHPE MHOTOTPAHHUKH U TEJIa BPAILICHHUS;

« OBJIaJICHHE METOJIaMU PEIICHUsS 3aJlad Ha MOCTPOCHUSI Ha U300paKEHUSIX
MIPOCTPAHCTBEHHBIX (PUTYD;

- (opmupoBaHue yMeEHHUS ONEPUPOBATH OCHOBHBIMH TOHSITHSMH O
MHOTOTPaHHHUKAX ¥ TeJIaX BPAIICHUS U UX OCHOBHBIMU CBONCTBAMU;

s OBJIAJICHWE  QJIFOPUTMAaMU  pEIICHUS  OCHOBHBIX  TUIIOB  3ajady;
dbopMupoBaHUE YMEHHUS TMPOBOJIUTH  HECJIOXKHBIE JIOKAa3aTeJIbHbIC
paccykJ€HUsT B XOJI€ PEUICHUS CTEPEOMETPUUYECKUX 3ajad MU 3a7ad C
MPAKTUYECKUM COJIEPKAHUEM;



* Ppa3BUTHE UHTEIJUICKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00yUarOmuXCs,
MO3HABATEJIbHON aKTUBHOCTHU, MUCCIIEIOBATEIBCKUX YMEHHUM, KPUTUUHOCTH
MBIIUICHUS;

» (opmupoBanue QyHKIIMOHATEHON TPAMOTHOCTH, PEJICBAHTHONW T€OMETPHU:
YMEHUE PaCIIO3HABATH MPOSIBJICHUS TEOMETPHUECKUX TOHATHIA, 00BEKTOB U
3aKOHOMEPHOCTEH B pEaNbHbIX XKU3HEHHBIX CUTYallUAX U MPU U3YYECHUU
IpYruX  y4eOHBIX  MPEAMETOB,  TPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (POpMyIUpOBaTh UX HA S3BIKE TEOMETPHUH M CO3/1aBaTh
FEOMETPUYECKUE MOJIEIU, MPUMEHITH OCBOCHHBIM T'€OMETPUYECKUIA
anmapar i peuleHusT  MPAKTUKO-OPUEHTUPOBAHHBIX  3ajiad,
MHTEPIIPETUPOBATH U OLICHUBATH MTOJTYYEHHbBIEC PE3YIIbTATHI.

OTIMYUTENTHFHON OCOOCHHOCTBIO MPOTPAMMBI SIBJISIETCS BKIIIOUEHHE B KYPC
CTEpPEOMETPHUH B HaUaJIe €ro U3yUeHUs 3aj1ay, pelllaeMbIX Ha YPOBHE UHTYUTHUBHOTO
MO3HAHUS, U OMNpEeNeIEHHBIM 00pa3oM OpraHM30BaHHas pabdoTa HaJ HUMH, UTO
CIIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOTO MBIILJICHUS,
CTUMYJIMPYET MPOTEKAaHUE NHTYUTUBHBIX MMPOLECCOB, MOTUBUPYET K AaIbHEHIIEMY
U3YYEHUIO MIPEIMETA.

[IpennoureHue oTnaércsi HArJAIHO-KOHCTPYKTUBHOMY METOAY OOY4YEHUs, TO
€CTh TEOPETUUYECKUE 3HAHUSI UMEIOT B CBOCH OCHOBE UYBCTBEHHOCTH MPEIMETHO-
IPAKTUYECKON JEITENbHOCTH. Pa3BUTHME NPOCTPAHCTBEHHBIX IPEIACTABICHUN Y
y4Yaluxcs B Kypce CTepeoMETpUU MTPOBOAUTCS 3a CUET PEILICHUS 3a7]a4 Ha CO3/IaHHE
MPOCTPAHCTBEHHBIX 00pa30B M 3ajJad Ha OMNEPUPOBAHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3znanue oOpaza NPOBOJAUTCS C OMOPOM HA HAMISAHOCThH, a
OTIepUpOBaHUE 00PA30M — B YCIOBUAX OTBIICUEHUS OT HATJISIAHOCTH, MBICIEHHOTO
M3MEHEHHUS €r0 UCXOAHOTO COICPKAHMUS.

OcHoBHBIE cojepxkaTenbHbie JUHUHN Kypca «l'eomerpun» B 10-11 kiaccax:
«MHuororpanHukn», «IIpsiMble U TIOCKOCTH B MPOCTPAHCTBEY, «Tena BpalieHus»,
«BEeKTOpbI U KOOPAUHATHI B ITPOCTPAHCTBE». POPMUPOBAHUE JTOTUUECKUX YMEHUMN
pacnpenenseTcs He TOIBKO M0 COAEPKaTeIbHBIM JIMHUSAM, HO U 110 TOAaM 00y4YeHuUs
Ha YPOBHE CPEIHETO O0IIeTro 00pa30BaHuUs.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE MPEAMETHBIM pPE3yJbTaTam
OCBOCHHUs paboueil TMporpaMMmbl, pachpeAci€HHbIM 10 ToJaM OO0ydYeHHs,
CTPYKTYPHUPOBAaHO TakuM o00Opa3oM, 4YTOOBI OBJIAJICHUE T'C€OMETPUUYECKUMHU
MOHSATUSIMU U HAaBBIKAMH OCYLIECTBIISUIOCH MOCIEI0BATEIbHO U MOCTYNATENIbHO, C
coOJII0ICHUEM TIPUHIIMIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKJIFOYAIUCH B
OOIIlyI0 CUCTEMY TeOMETPUUYECKHX MPECTaBICHUN OOyJaromuxcs, pacuupsis u
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBSA3H.

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIJTAHE



Ha u3ydyenue reomerpun oTBOAUTCS 2 yaca B HeAemo B 10 kimacce u 1 yac B
Heneno B 11 kitacce, Bcero 3a jBa rojia o0yuenus - 102 yueOHbIX yaca.



COAEP KXAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsimblie ¥ JIOCKOCTH B NPOCTPAHCTBE

OcHOBHbIE  TIOHSITUA ~ CcTepeoMeTpuu. Touka, TpsMasi, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM TMOCTPOCHUU CTEPEOMETPHH:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: IMEPECEKAOIIUECH,
MapajyieIbHbIE M CKpelmuBarommecs npsMbie. [lapannensHOCTh NPSMBIX H
IUDIOCKOCTEM B  IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMbIE B  IIPOCTPAHCTBE;
MapajuieNIbHOCTh TPEX MPAMBIX; MAPAIIIEIBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAMM; YIOJd MEXAY NPSMBIMH B MPOCTPAHCTBE.
[TapaiueTbHOCTB MIIOCKOCTEM: MapasieabHbIC IJIOCKOCTH; CBOMCTBA MapajlieIbHBIX
miockocte. [Ipocreifirie mpocTpaHCTBEHHbIE (UTYpPHI HAa TJIOCKOCTH: TETPAdIp,
KyO, apasuiesienuIie]; TOCTPOSHUE CEUCHUM.

[leprieHIUKYISIPHOCTh NPSIMOM M TUIOCKOCTH: MEPIEHIUKYJIIPHBIE MPSMbIC B
MPOCTPAHCTBE, TMPSAMBIE MapaUICIbHBICE W TEPNEHAUKYJSPHBIE K IUIOCKOCTH,
MPU3HAK TMEPHEHIUKYISIPHOCTH TPSAMOM H IIJIOCKOCTH, TE€OpemMa O NpsSMOu
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B MPOCTPAHCTBE: YIOJI MEXIY MPIMOH U
IUIOCKOCTBIO;  JBYTPAaHHBIM  yroj, JIMHEWHBIM yrojl  JIBYTPAHHOIO  yIJia.
[lepnieHAUKYIISIP ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOUKHU J0 IIJIOCKOCTH, PACCTOSIHUAE OT
NpSIMOM 70 TIJIOCKOCTH, MPOEKIUs (UTYphl HA TIOCKOCTh. llepneHauKyaspHOCTb
IJIOCKOCTEN: TNPU3HAK MEPIEHANKYISIPHOCTH ABYX IUIOCKOCTEW. TeopeMa o Tpéx
MEPIEHIUKYIISIpaX.

MHOrorpaHHuKu

[ToHsiITHE MHOTOTPAHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOIPAHHUKA, BBITTYKJIBIC
HEBBINYKJIBIE MHOTOTPAHHUKHW; Pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yrompHas
pU3Ma; TPAaHU U OCHOBAHUS MPHU3MBI, TpSMas U HAKJIOHHAs MPU3MBI, OOKOBas U
MOJIHAA MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, MPSIMOYTOJIbHBIN
napajuielienune] U ero cBoictBa. Ilupammma: N-yrojibHass nmupamuja, TPaHU H
OCHOBaHHWE MUPAMUJIBI; OOKOBAS U TOJIHASI TOBEPXHOCTh MUPAMUJIBL; IPABUIIbHAS U
yceu€HHag mnOupaMuaa. OJEMEHTbl TMpu3Mbl M nupamuabl. [IpaBuiibHBIE
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MpPaBWIbHASA MpU3Ma U
NpaBWIbHAs MUpPaAMKIA; NpaBUJIbHASs TPEYroJibHasi MHUpPaMHUAA W TPaBUIIbHBIN
terpasap; KkyO. IlpencraBieHue O MpaBWIBHBIX MHOTOIPAHHUKAX: OKTAadIp,
noaeka’ap u ukocarap. CedueHus: Npu3Mbl U TUPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHS OTHOCHUTENIBHO TOYKH, MPSIMOI,
MJIOCKOCTU. DJE€MEHTH CHMMETPUU B MUPAMUIAX, MapaJlieIenuIieiax, MpaBUIbHbIX
MHOTOIPaHHUKAX.



Bbluncienre 31€MEHTOB MHOTOTPAaHHUKOB: pPEOpa, WaroHald, YIJIBL.
[Tnomanp OOKOBOM MOBEPXHOCTHM M IIOJHOM IOBEPXHOCTH MPSIMOW IPU3MBI,
IUTOIIA/Ib OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMOii pu3Mel. [1nomans
OOKOBOW ITOBEPXHOCTM M TMOBEPXHOCTH MPABWIBHONM NUPAMHIBI, TEOpeMa O
wionaaM yceu€unoi nupamusl. [lonsatue 06 o0béme. O6bEM mupaMuabl, MPU3MBL.

[Tonobupie Tena B mnpoctpaHcTBE. COOTHOIIEHUS MEXIAY IUIOMIAAIMU
HOBEPXHOCTEH, 00bEMaMU NOJTOOHBIX TEJL.

11 KJIACC

Tena BpaleHus

[nnuHaapuyeckas IIOBEPXHOCTB, oOpa3yromue HUJIMHIPUYIECKON
MOBEPXHOCTH, OCh IWJIMHJIPUYECKON TMOBepXHOCTU. [lunmuHiap: ocHOBaHuUS U
OOKOBasi TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIONIaAb OOKOBOM M MOJHOM
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrolie KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH MmoBepxHOocTU. KoHyC: ocHOBaHue U BepIlnHA, 00pa3yroias
1 OCh; TIJIOIA/Ib OOKOBOM M TIOJIHOW TTOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yrolye
Y BBICOTA; OCHOBAaHMS U OOKOBas IOBEPXHOCTb.

Cdepa u map: UEHTp, paguyc, AUAMETP; IUIOMIAb MOBEPXHOCTU CQEPHI.
B3auMHoe pacnonoxxenue chepsl U IIIOCKOCTH; KacaTeslbHas IIOCKOCTh K cdepe;
TJI01Ia1b ChEpHI.

N300paskenne Ten BpalieHus: Ha TIockocTu. Pa3BépTka nMuauMHApa U KOHyca.

KoMmOuHanun Tem BpameHus W  MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
OMHUCAHHBIA OKO0JIO cdephl; cdepa, BOHMcCaHHAS B MHOTOTPAHHUK, WU TEJO
BpaIllCHUS.

[Tonsarue 06 06bEMe. OcCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 006 00béMe
NPSIMOYTOJILHOTO Tapajuiesnenunena u ciaeacteus u3 He€. OO0bEM MWIMHApPA,
KoHyca. O0BEM 11apa u mIomaab chephl.

[lonoOuble Tena B mpocTpaHcTBE. COOTHONICHUS MEXIY IUIOMIAISIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuenus MHApA (MapaJUIEIbHO U MEPIICHIUKYIISIPHO OCH), CEYEHHUS KOHYCa
(mapajuieTbHOE OCHOBAHUIO U MTPOXOJIAIIEE YEPE3 BEPIINHY), CEUCHUS I1apa.

BeKTOpbI H KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha mi1ockocTH U B mpocTpancTBe. CI0KeHNE W BRIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4UCiI0. PaszmokeHrne BEKTOpa Mo TPEM HEKOMITJIaHAPHBIM
BekTopaM. IIpaBuno mapamnenenunena. Pemenue 3amad, CBS3aHHBIX €
NpUMEHEHUEM TMpaBWJl JEeUCTBUIl ¢ BekTtopamu. [IpsMoyronbHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopnmnatel BekTopa. IIpocreirmme 3amaun B
KOOpAMHATax. YToJl Mexay BekropaMu. CKaISIpHOE NPOU3BEICHHUE BEKTOPOB.
Brruncnenne yriioB Mex1y MpsIMBIMHA M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METO/I IPH PEIICHUHA T€OMETPUUYECKUX 3a]1a4.



IINTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pPE3yNbTaThl OCBOEHUSA MPOrpaMMbl YYeOHOro TMpeaMeTa
«MareMaTrka» XapaKkTepu3yrTCs:

I'pa:xxnanckoe Bocnuranue:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKOMN TO3UIIMN 00YUAIOMIErocsi Kak aKTHBHOTO
M OTBETCTBEHHOTO WI€HAa POCCHUUCKOrO OOIIECTBA, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHUH,
poLenyp TpaxJaHCKoro oOmiecTtBa (BBIOOpPHI, OMNPOCHI WU MP.), yYMEHUEM
B3aMMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHUH C UX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

IlaTpuoTnyeckoe BOCIUTAHME:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TPaXKTAHCKON UACHTUUYHOCTH, YBOXKCHHS K
MPOIIIOMY Y HACTOSIIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSM POCCHUMCKUX MAaTEMATUKOB U POCCUMCKOW MAaTEMAaTHYECKOW IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTH)KCHUM B JPYrUX HayKaxX, TEXHOJOTUAX, chepax
HKOHOMUKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHICKOTO HApOoJa;
c(hOpPMUPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHUS, DJTHUYECKOTO  TMOBEACHUS,
CBSI3aHHOT'O C MPAKTUYECKUM MTPUMEHEHUEM JIOCTHKEHUM HAYKU U JEATeIbHOCTHIO
y4€HOT0; 0OCO3HAHWEM JIMYHOTO BKJIa/a B MOCTPOCHHUE YCTOMUHUBOTO OYAyIIETO.

JcTeTHYECKOe BOCIMTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHPY, BKJIOYAs 3CTETHKY MaTEMAaTHYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a]1a4, PEIICHU, paCCy ACHUI; BOCIPUUMUYUBOCTHIO
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA.

du3znyeckoe BOCNUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATH MaTeMaTHYECKUE 3HAHUS B
WHTEpecax 37J0pOBOTO U O6e30macHOro o0pa3a >KM3HU, OTBETCTBEHHOT'O OTHOIIICHUS
K CBOEMY 3JIOPOBbIO (370pOBOE€ TMUTAHHE, COATTAHCUPOBAHHBIN PEKUM 3aHATUA U
OTZIbIXa, peryJisipHas pu3znueckas akTUBHOCTS); (PU3UUYECKOT'O COBEPIIICHCTBOBAHNS,
[P 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AESATEIBHOCTHIO.

TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TPYJy, OCO3HAHHEM IIEHHOCTH TPYAOJIOOUS; UHTEPECOM K
pazmuuHbiM  chepaM  NMPOdEeCCHOHAIBHOM  JESITEIBLHOCTH, CBSI3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEpPIIATh OCO3HAHHBIA BBHIOOP
Oynymeld mnpodeccun W peann30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TUIAHBI,



TOTOBHOCTBIO W  CIOCOOHOCTBIO K MaTeMaTHUYeCKOMY OO0pa3oBaHUI0 U
caM000pa3oBaHUI0 HA TPOTSHKCHUH BCEW KU3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHYSCKUX 3314 MAaTEMAaTHYSCKON HAIIPaBICHHOCTH.

IK0JI0rHYeCKoe BOCIIUTAHUE:

c(OPMUPOBAHHOCTHIO IKOJIOTHYECKOH KYJIbTYPHI, TMOHUMAHUEM BIUSHUS
COLIMATbHO-PKOHOMHUYECKUX TPOIIECCOB HA COCTOSIHUE MPUPOIHON M COIMAIBHOM
CpeIbl, OCO3HaHWEM TJ00aJbHOTO XapakTepa SKOJOTHYECKHX MpoOlieM;
OpUCHTAIMCH Ha NMPUMCHCHHE MAaTEMAaTHYSCKHUX 3HAHWHA I PEIICHUS 3a7ad B
00J1aCTH OKPYIKaIOIIEH Cpe/Ibl, INTAHUPOBAHHMSI TTOCTYITKOB U OIEHKH X BO3MOYKHBIX
TIOCIICACTBHM JUISI OKPYXKAIOIICH CpeIpl.

LleHHOCTH HAYYHOTO MO3HAHUS:

C(OPMHUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIICTO COBPEMEHHOMY
YPOBHIO  pa3BUTHSA HAyKH ©  OOIIECTBCHHOH TNPAKTHKH, ITOHHMaHHEM
MaTEeMaTHYECKONH HayKM Kak c@epbl YeJOBEUCCKOH JCSITEIbHOCTH, ITaroB e
pa3BUTHA W 3HAYMMOCTH JJIS Pa3BUTHS I[MBHIW3ALMW; OBJIAJICHHUEM S3BIKOM
MaTEeMaTHKd M MaTeMaTHYECKOW KyJIbTYypOW KaK CPEICTBOM TIO3HAHHS MHPA;
TOTOBHOCTBIO OCYIICCTBIIATh NMPOCKTHYIO M HCCIICIOBATCIIbCKYIO JCATCIIBHOCTD
WHIWBHUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATDBI

MeTtanpeaMeTHbIe pe3yJbTaThl OCBOSHHUS MPOrpPaMMbl y4eOHOTO TpeaMeTa
«MaremaTuka XapaKTepU3yIOTCS OBJIaJICHAEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OClCBUAMY, — VHUBEPCANbHLIMU — KOMMYHUKATMUBHBIMU
0elcmeUusMU, YHUBEPCAIbHBIMU Pe2YTIIMUBHLIMU OClCMBUAMU.

1)  Vuueepcanvnvie = noznasamenvmvie  Oelicmeus, — 0Oecnedusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCo8 00yuarowuxcs (oceoenue
Memo008  NO3HAHUA — OKPYHCAIOUie20  Mupa;,  NpUMeHeHue  J0SUYECKUX,
ucce008amenbCKux onepayull, ymeHuil pabomams ¢ ungopmayueti).

ba3oBble 1oruyeckue 1eHCTBUA:

* BBIABJISITh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUYCCKUX
OOBEKTOB, TOHATUH, OTHOIICHUN MEXTYy MOHATUAMU, (OPMYIHPOBATH
OTpeJeCHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHHUSA, KPUTEPHUU
MIPOBOJIUMOTO aHAJIN3A;

« BOCIOpUHUMATH, (opMymupoBaTh W MPEOOPa30OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHWYHBIC, YAaCTHBIC W OOIIWCE;
YCIIOBHEIE,

s BBIABIATH  MAaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeurs B (aKTax, JAHHBIX, HAONIOACHUSX W YTBEPKICHUSX;



npeuiaraTb KpUTEPUH 1S BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

- JieJaTh BBIBOJBI C HCIIOJb30BAHWEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

« MPOBOJHUTH CaMOCTOATEIIEHO J0Ka3aTeIbCTBA MaTeMaTUYECKHUX
YTBEPXKJAEHUM (MpsIMbIE U OT MPOTUBHOTO), BHICTPAUBATH apTyMEHTAIHUIO,
NPUBOAUTH MPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS U BBIBOJIBL;

- BbIOMpaTh cHoco0 pemeHuss yd4eOHOM 3aJayu (CpaBHHBATh HECKOJIBKO
BApUAHTOB peIIEHUs, BBIOMpATh HaWbOOIee MOAXOAAIIMN ¢ Yy4ETOM
CaMOCTOATENbHO BBIJIETICHHBIX KPUTEPHUEB).

ba3oBble uccienoBare/ibCKue JeicTBUA:

* HCIOJb30BAaTh BOMPOCHI KaK MCCIEAOBATENbCKUI MHCTPYMEHT MO3HAHMUS;
(GbopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOLIUME IPOTHUBOPEUYUE, MPOoOIeEMYy,
yCTaHaBJIMBaTh HCKOMOE W  JaHHOe, (opMuUpoBaTh  THUIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3UL1IO, MHEHHUE;

+ IPOBOJUTH CaMOCTOSITEIIEHO CIUIAaHUPOBAHHBIN AKCIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBIIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
OOBEKTa, SABJICHMS, MPOLECCA, BBIIBICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMH, SBICHUSIMH, IPOIIECCaAMU;

s CaMOCTOSITENIBHO (hOPMYIMPOBATH OOOOIICHNS U BBIBOJBI IO PE3YJIbTaTaM
IPOBEAEHHOIO HAOMIOEHUS, UCCIIEJOBAHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUIA;

« TMPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IMPOIIECCA, a TAKXKE BBIJBUIaTh
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora ¢ nngopmanmeii:

+  BBISBIATH JePUIIUTH HHGOPMAIUU, JaHHBIX, HEOOXOIUMBIX /IS OTBETA Ha
BOIPOC U JJIsl pEUICHUS 3a/1auH;

- BbIOMpaTh UH(OpPMAIMIO U3  UCTOYHHUKOB  PA3UYHBIX  THUIIOB,
aHAIM3UPOBaTh, CUCTEMATH3UPOBATh M MHTEPIIPETUPOBATH UH(POPMAIIUIO
pPa3TUYHBIX BUOB B (POPM MIPEICTABIICHNUS,

s CTPYKTYpUpOBaTh MHGOPMALIMIO, IPEJCTABIATh €€ B Pa3IM4HbIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKy;

- OILICHUBATH HaJIEKHOCTh uHdopmauu 1o CaMOCTOSATENIEHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2)  Vwuueepcanvnvie  KOMMYyHUKamueHvle  Oelicmsus,  0becnevusaon

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0menmue:



BOCIIPUHUMATH U (DOPMYITUPOBATH CY>KJICHHUSI B COOTBETCTBHUH C YCIOBUSIMHU
U LeJIAMH OOILIEHHUS;, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHUS
B YCTHBIX U MUCHMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOJYy PEIICHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJyYE€HHBIN pPE3yJIbTaT;

B X0J1€ 00CYKJI€HUS 3a7aBaTh BOIIPOCHI 10 CYIIECTBY 00CYX AAEMOU TEMBI,
npoOJIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UCH, HAIICJICHHBIC HAa TIOUCK
pPELIEHHUsI; COMOCTAaBIATh CBOM CYXACHUS C CYXKICHUAMHU JPYTUX
YYaCTHUKOB JHAaliora, OOHApyXMBAaTh Pa3IU4Me U CXOJCTBO TMO3UIIUH; B
KOpPEKTHOH popme GpopMyIHpoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;
NPEACTABIATh  PE3yJbTaThl  pEIICHHS  3aJadyd,  JKCIEPUMEHTA,
UCCJIEIOBAHMUSI, POEKTA; CAMOCTOSATEIHLHO BEIOMPATH POPMAT BRICTYIUICHUS
c y4€TOM 3aj1a4 Ipe3eHTAlUU U OCOOEHHOCTEN ayAUTOPUH.

CorpyaHuyecTBo:

3)

MOHUMATh U UCIIOJIH30BATh MPEUMYIIECTBA KOMAHIHOW U MHAUBUAYaIbHOM
paboThl MpHU peUIeHUU YYEOHBIX 3a/ay; MPUHUMATH 1EJIb COBMECTHOM
NESATEIbHOCTH, IUJIAHUPOBATh  OPraHU3allil0  COBMECTHOM  paboThI,
pacmpenensaTh BHABI paboT, JOTrOBapuBaThCSA, OOCYXKIATh MPOIECC U
pe3yabTat paboThl; 0000IIaTh MHEHHS] HECKOJIBKUX JIFOCH;
y4acTBOBaTh B IPyNMoBbIX ¢opmax paboThl (00CykaeHHS, 0OMEH MHEHUA,
«MO3TOBBIE TITYPMBD» W WHBIC); BBINOJIHATH CBOIO YacTh pPabOTHI H
KOOPJIMHUPOBATH CBOU JIEUCTBHUSI C APYTUMH WICHAMH KOMaH/IbI; OLICHUBATh
KaueCTBO CBOEro BKJaja B OOMMA TMPOAYKT TIO KPHUTEPHSIM,
chOpMYITUPOBAHHBIM YIaCTHHKAMU B3aUMOICHCTBHSI.

Vuueepcanvuvie  pezynamuenwie Oeticmeus, obecneuusarom

Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTIU.
Camoopranusanus:

COCTAaBJISITH IJIaH, AJITCOPUTM PEILLICHUS 3a/1a4, BBIOUPATh CIOCOO pelieHus
C Y4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEILIEHUN C Y4ETOM HOBOU
nH(pOpMAIIUH.

CaMOKOHTPOJIb:

BJIAJETh HAaBBIKAMU TIO3HABATENIBHOM pediekcuu Kak OCO3HaHUs
COBEpIIAEMBIX JIEUCTBUN M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIQ/IETh CIIOCOOAMU CaMOINPOBEPKH, CAMOKOHTPOJISI IPOLIECCA U pE3YiIbTaTa
peleHns MaTeEMaTUYeCKOM 3a1auu;

IIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BOZHUKHYTB IIPY PELICHUU 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
JAaHHBIX, HAHJEHHBIX OIIUOOK, BBISIBIIEHHBIX TPYIHOCTEH;



e OLEHUBATh COOTBETCTBUE PE3YJbTaTa LEIH W YCJIOBHUSAM, OOBSICHATH
IIPUYUHBI JTOCTHIKEHHUS WIM HEIOCTHXKECHUS PE3YJIbTAaTOB ACATEIBLHOCTH,
HAXOAHUTh OIUOKY, 1aBaTh OLICHKY TPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIbTATDBI
10 KJIACC

OnepupoBaTh MOHATUSAMHU: TOUKA, IPAMAs], IJIOCKOCTb.

[IpuMEHATh aKCMOMBI CTEPEOMETPHM M CIEACTBHUS W3 HUX MPHU PELICHUU
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUIAMU: NAPAILIEIBHOCTD U MEPIEHAUKYIISIPHOCTD MPSAMBIX
U IIJIOCKOCTEHN.

KnaccuduumpoBate B3aMMHOE pPAacHOJIOKEHHE MPSAMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMH: JIBYI'PAHHBIA yTroJl, TPaHU JABYI'PAHHOTO YIJa,
pedpo IBYrpaHHOrO yrja; JUHEHHBIA Yrojl ABYTPAaHHOIO yIja; rpajycHas mepa
JBYTPAHHOI'O yTJIa.

OnepupoBaTth MOHATUSMU: MHOTOIPAHHMK, BBITYKJIBIA M HEBBITYKJIbIHA
MHOTOIPaHHHUK, 3JIEMEHTHI MHOTOTPAaHHUKA, TPABUJIbHBI MHOTOTPAHHUK.

Pacno3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAaHHUKOB (NUpaMHIa; TPU3MA,
IPSIMOYTOJIBHBIN Mapajuienenumnes, Ky0).

KnaccuduumpoBare ~ MHOTOrpaHHUKHM,  BbIOMpas  OCHOBAaHMS  JUIs
Kiaccuukanuy (BBITYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKU; MPaBUIIbHbBIE
MHOTOTPAHHUKU; IPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajlIeIeIUIeabl).

OnepupoBath MOHATUAMHU: CEKYIAsl INIOCKOCTh, CEYEHHE MHOTOTPaHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEUEHUH, HCIIOIb3YSl METO/I CJIEJIOB.

CtpouTh ceYeHUsT MHOTOIPAaHHUKOB METOJOM  CJIE€IOB, BBINOJHATH
(BBIHOCHBIE) MJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTBHIX OOBEMHBIX (PUTYpP: BUI
CBEpXy, COOKY, CHU3Y.

Pemmarp 3a7aun Ha HaXOXKJEHHE TEOMETPUUECKUX BEJIMYMH MO 00pa3iam Win
QIrOpUTMaM, NPUMEHSS W3BECTHBIE AHAIUTUYECKHE METOJbl NPH PpPELICHUHU
CTaHJAPTHBIX MaTeMaTHYECKUX 3a7a4 HAa BBIUMCIECHUE PACCTOSHUM MEXIY ABYMS
TOYKaMH, OT TOYKH JO NpsIMOM, OT TOYKM JO IUIOCKOCTH, MEXKAY
CKPELIMBAIOIINMHUCS MPSIMBIMHU.

Pemmarp 3a7aun Ha HaXOXKJEHHE T€OMETPUUECKUX BEJIMYUH MO 00pa3iaM Win
aNIrOpuUT™MaM, MPUMEHSISI W3BECTHBIE AHAIIMTUYECKUE METOJbl MpPHU PpPEUICHUU
CTaHJAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYMCIECHUE YIJIOB  MEXAY
CKPEILMBAOIIMMUCSA OPSIMBIMH, MEXIy MNpAMONM M  IIOCKOCTBIO, MEXAY
IJIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.



Beraucisate 00bEMBI U TIJIOMIAIN TOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpH3Ma,
UpaMu/a) C IpUMEHEHHEM (DOPMYIT; BEIYUCIISITH COOTHOIICHHS MEX Ty TUTOIIA ISIMU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX MHOTOTPAHHHUKOB.

OnepupoBaTh TOHATHSIMH: CHMMETPUS B TPOCTPAHCTBE, IIEHTP, OCh H
MJIOCKOCTh CHMMETPHUH; IIEHTP, OCh U TJIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekatb, MpeoOpa3oBbIBATH M HMHTEPIPETUPOBATH HMHMOPMAIHIO O
IIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTYpax, MPEICTaBICHHYIO Ha YepTekKax U
pPHUCYHKaX.

[TpumensTh reomeTprdeckue (HaKThI 711 PEIICHUS CTEPEOMETPUIECKUX 3a/1ad,
MIPEOJIarafoIINX HECKOJIBKO MIAroB PEIISHUs, €CIIN YCIOBUS IPUMEHEHUS 3aaHbl
B sIBHOU (popme.

[IpumeHsaTh mpocTeliliue MpPOrpaMMHBIE  CPEJICTBA U BJICKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI TPU PEIICHUH CTEPEOMETPUUICCKUX 3a71ad.

[IpuBoaMTH TIPUMEPHI MaTEMAaTHUYCCKUX 3aKOHOMEPHOCTEH B MPUPOIC H
YKU3HH, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHsATh TMONy4YEHHBbIE 3HAHWSA Ha MPAKTUKE: aHAJIU3UPOBATh pPEaIbHbBIC
CUTyalli W TIPUMCHSATh WM3YyYCHHBIC TIOHATHS B TMPOIECCE ITOMCKA PEIICHHSI
MaTeMaTU4eCKh CPOPMYIHPOBAHHONH TIPOOIEMBI, MOJICIUPOBATH pEaTbHBIC
CUTyalli Ha S3BIKE TEOMETPHUM, WCCICIOBAaTh IIOCTPOCHHBIE MOJCIH C
WCITIOJIb30BAaHUEM F€OMETPUUYECKUX TTOHSATUHN U TEOpEeM, arnapara ajreOpbl; pemarh
MPAKTUYECKUE 3a/1a4U, CBA3AHHBIE C HAXOXKIEHUEM I€OMETPUUYCCKUX BEITUUHH.

11 KJIACC

OnepupoBaTh MOHATUSIMH: LUJIUHAPUYECKAs TOBEPXHOCTh, OOpa3yrolIne
UJIMHAPUYECKON MMOBEPXHOCTH; IIWJIMHP; KOHUYECKast TOBEPXHOCTH, 00pasyrolne
KOHUYECKON TTOBEPXHOCTH, KOHYC; chepuueckasi TOBEpXHOCTb.

Pacno3naBath Tena BpaiieHus (LWIMHAP, KOHYC, cdepa U map).

OOBIICHATH CIOCOOBI MOTYUYEHUS TEN BPALLICHUS.

KnaccudummpoBats B3auMHOE pacroioxeHue chepbl U TUIOCKOCTH.

OnepupoBatTh MOHITUSIMU: IIIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BhICOTA
CErMEHTAa; IIAapOBOM CJIO, OCHOBAaHKE IAPOBOTO CJIOSl, BHICOTA IIAPOBOTO CJIOS;
LIapOBOU CEKTOP.

Beruucnare  00bEMBI UM IUIOHIAAM  TOBEPXHOCTEH Ten  BpalleHus,
T€OMETPUYECKUX TeJ C TPUMEHEHUEM (HOpMYI.

OnepupoBaTh NOHATUSAMU: MHOTOTPAHHUK, BIIUCAHHBINA B ChEPy ¥ OMTUCAHHBIH
okoJ10 cdepsl; chepa, BiMcaHHAS B MHOTOTPAaHHUK WJTU TEJIO BPAIICHUS.

BbIYUCHIATE COOTHOIIEHHSI MEXAY IUIOIIAASMU MOBEPXHOCTEH W 00BbEMaMHU
MOJOOHBIX TEII.



N300pakath m3ydaemple (PUTyppl OT PYKH W C TPUMEHEHHUEM MPOCTHIX
4epTEKHBIX NHCTPYMEHTOB.

BBITIOTHSTE (BBIHOCHBIC) INIOCKHE YEPTEIKU U3 PUCYHKOB MTPOCTHIX O0BEMHBIX
dburyp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTH CEUCHUS TEJ BPAICHHUS.

W3Bnekatb, HWHTEPHpPETUPOBATH W MPeoOpa3oBbIBaTh HH(OpPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MpeJCTaBICHHYIO Ha YepTexax U
pUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MIPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYUTAHHUS BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCIIO0, OOBACHATh, KAKUMU CBOMCTBAMH OHU 00J1a1aI0T.

[IpuMeHATh TpaBUIIO MApAIIIEIETIUIIEAA.

OnepupoBaTh NOHATUSIMU: JIEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOD,
MOZYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJd MEXIY
BEKTOPAaMH, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBIL.

Haxoaute cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpPAMH, CKaJSPHOE IPOU3BEAECHUE, PACKIAAbIBaTh BEKTOp MO JBYM
HEKOJJIMHEAPHBIM BEKTOPaM.

3agaBaTh IJIOCKOCTh YPAaBHEHUEM B JEKAPTOBOW CUCTEME KOOPJAUHAT.

[TpumensTh reomeTpudeckue HaKThl 7151 PEIICHUS CTEPEOMETPUUYECKUX 3a/1ad,
MIPEANOJIATAOIINX HECKOIBKO IarOB PELICHHUS], €CJIM YCIOBUS IPUMEHEHUS 3a/1aHbI
B IBHOU (popme.

Pemate mpocreimme reoMeTpuYeCcKUE 3a1a4d HA NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pematp 3amauM Ha J0Ka3aTeNbCTBO MATEMATHUYECKUX OTHOIIEHUUW W
HaXO0XXJICHUE FeOMETPUUYECKUX BEJIUYUH M0 00pa3iiaM WUir aJiIrOpUTMaM, MPUMEHSIS
M3BECTHBIE METO/IbI IIPU PEIICHUU CTAHAAPTHBIX MAaTEMAaTUYECKUX 3a]1a4.

[IpumeHaTs mOpocTedlie NPOTPAMMHBIE  CPEIACTBA W DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PELICHUN CTEPEOMETPUUECKUX 3a7a4.

[IpuBOANTE NpHUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEW B NPUPOAE H
YKW3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpuMeEHTh MOJyYEHHbIE 3HAHUA HA MPAKTUKE: aHAIM3UPOBATH PEaJIbHbBIC
CUTyallud W IPUMEHATh HW3YYCHHBIE IOHATUS B MPOLECCE IOUCKA PELICHUS
MaTeMaTUYeCK CPOPMYIMPOBAHHON TPOOIEMBI, MOJCIUPOBATH pEaTbHBIC
CUTyallMd Ha S3bIKE TE€OMETPUHU, MCCIEAOBaTh MOCTPOECHHBIE MOJEIH C
MCITI0JIb30BAaHUEM F€OMETPUUYECKUX MTOHATUI U TEOpEM, ammnapara ajireopbl; pemarhb
MIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHHUEM T€OMETPUUECKUX BEJINYMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacoB DIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U Kontpoabhbie | TIpaxTuyeckue (uudposbie)
n/m  TeM NPOrpaMmbl Bcero o0pa3zoBaTre/bHbIE
padoThbI padoTsbI
pecypcsl
bubmnoreka [IOK
! Brexettite b cTepeoMeTpiio 10 https://m.edsoo.ru/1c209e37
[IpsiMbIe 1 TNIOCKOCTH B
5 MIPOCTPAHCTBE. 12 1 bubnuoreka [IOK
[TapanienbHOCTh NPSAMBIX U https://m.edsoo.ru/1c209e37
TJIOCKOCTEMN
3 [lepnienAuKyISIpHOCTH 12 bubnuoreka LIOK
MPSIMBIX U IJIOCKOCTEN https://m.edsoo.ru/1c209e37
4 VYrisl MEX Y IPIMBIMU U 10 1 bubnuoreka LIOK
IJIOCKOCTSIMU https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
5 M 11 1
HOTOTPaHHHIH https://m.edsoo.ru/1c209e37
" bubmuorexka [IOK
6 9 1
OOBEMEI MHOTOrPaHHIKOB https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: ceueHus, 4 1 bu6mmoreka [JOK
pacCTOSIHUA U YTJIbI https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB 68 5 0
10 TIPOIT'PAMME



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 KIIACC

KoauuecTBO 4acoB

YACOB IIO ITPOI'PAMME

HaunmeHnoBanue SneKTPOHHEIE
Ne (uudposbie)
pa3aesioB U TeM Kontpoabubie | IlpakTnueckue
n/n Bcero oOpa3oBaTejibHbIE
NMporpaMmbI padoThI padoThI
pecypchbl

1 Tena BpareHus 12 Bubanorexa [IOK

https://m.edso0.ru/1c209e37

2 O0bEMBI Ten 5 1 bubnmorexa [JOK

https://m.edsoo.ru/1c209e37
Bexkrops! u

3 KOOpIWHATHI B 10 1 bubmanoreka HOK
POCTPAHCTBE https://m.edso0.ru/1c209e37
[ToBTOpEHME,

4 00001IcHHE, 7 1 bu6nuoteka [JOK
cucTeMaTH3aIus https://m.edso0.ru/1c209e37
3HAHUHI

OBHIEE KOJIMYECTBO
i 34 3 0



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




HOYPOYHOE IIVTAHUPOBAHUE

10 KITACC
KosunyecTBO 4acoB DIeKTPOHHDIE
Ne ara udposbie
Tema ypoka Konrtpoabnbie | IIpakTnueckune A uupp
n/n Bcero u3ydeHusi oOpaszoBaTejibHbIE
padoThbI padoTsbI
pecypchl
OCHOBHBIE TIOHSTHS
CTEpEOMETPHUU: TOUKA, IPsIMas,
IUIOCKOCTh, IPOCTPAHCTBO.
[IpaBuna nzobpaxeHus Ha 1 bub6nunoreka LIOK
PHUCYHKaX: U300pakeHUs https://m.edsoo.ru/aecc77cd
IIJIOCKOCTEM, IapajuIeIbHbIX
IPSIMBIX (OTPE3KOB), CEPEANHBI
oTpe3Ka
[TonsiTust: mepecexaronecs
bu6nunorexa [JOK
HIIOCROCTH, HEpECCKAIOIIHECA L https://m.edso0.ru/2d8a9c99
npsiMast ¥ TIOCKOCTh T '
[TonsaTus: nepecekaromuecs
bubmmotexka [IOK
[LIOCKOCTH, HIEPECEKATOMIHECH 1 https://m.edsoo.ru/db685e73
npsiMasi ¥ TIOCKOCTh T '
3HaKOMCTBO C
MHOT'OTpaHHUKaMH,

6 bu6mmoreka LIOK
VSODPIACCHIE MHOTOTPAHHHIO L https://m.edsoo.ru/a63959ed
Ha pUCYHKax, Ha T '
IIPOEKIIMOHHBIX YepTEkKaxX
HavaneHbie cBeneHms 0 KyOe u
UpaMuze, UX pa3BEPTKU U 1 bubmmorexa [IOK

; https://m.edsoo.ru/b30dff38
monenu. CeueHus
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MHOTI'OT'paHHUKOB

HauvanesHubie cBegenus o kyoe u
UpaMuJie, UX pa3BEPTKU U

Bbubmoreka [JOK

0 Mozenu. CeueHust https://m.edsoo.ru/3d8ffd32
MHOTOT'PaHHHKOB
[TonsiTre 06 akcHOMaTHYECKOM
MMOCTPOEHUH CTEPEOMETPHM: bubnuoreka [IOK

! AKCUOMBI CTEPEOMETPUU U https://m.edsoo.ru/Occ5cafe
CJICJICTBUS U3 HUX
[TonsiTre 06 akCHOMATHYECKOM
IMOCTPOEHUH CTEPEOMETPHM: bubnuoteka [IOK

8 AKCUOMBI CTEPEOMETPUH U https://m.edso0.ru/239c8ch4
CJICJICTBUS U3 HUX
[TonsiTHe 06 akCHOMAaTHYECKOM
MIOCTPOEHUH CTEPEOMETPUH: bubnnorexa [IOK

d AKCHOMBI CTEPEOMETPUH U https://m.edso0.ru/65c6b106
CJICJICTBUS U3 HUX
[TonsTHE 00 aKCHOMATHYECKOM
MIOCTPOEHUH CTEPEOMETPUH: bubnnorexa [IOK

10
AKCHOMBI CTEPEOMETPUH U https://m.edsoo.ru/258fc245
CIIEJICTBUS U3 HUX
B3auMHoe pacnonoxenue
MPSIMBIX B TIPOCTPAHCTRBE:

1 HepeceKarommecs, bubnmoreka [IOK
T https://m.edsoo.ru/1a2520f6
CKPENTUBAIOIINECS TIPSIMBIC
[MapaniensHOCTh MPSMBIX U

12 HH(I;)CKOCTGP'I B npocEpaHCTBe: bubmmorexa [IOK

nmapaJlyICJIbHBIC MTPSAMBIC B

https://m.edso0.ru/93ad36b3



https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3

IIPOCTPAHCTBE; IAPAJLIENBHOCTh
TPEX NPSIMBIX

HapaJ'[J'ICJ'IBHOCTB IMpAMBIX U
IUIOCKOCTEH B IIPOCTPAHCTBE:

bu6mmoreka [IOK

13 [TapamenbHOCT IPSIMOU U https://m.edsoo.ru/ee1d19b9
IJIOCKOCTH

1 VYTI1bl C COHAIPABIEHHBIMU bubnuoreka [IOK
CTOpOHAMHU https://m.edso0.ru/9f4071b9

15 Yron Mex 1y NpsMbIMU B bubnnoreka [IOK
IIPOCTPAHCTBE https://m.edsoo.ru/fe733862

16 Yron Mex 1y NpsAMbIMHU B bu6mmorexa [JOK
MPOCTPAHCTBE https://m.edso0.ru/2935a9a0

17 [TapanienbHOCTb MIIOCKOCTEH: bubnuoreka LIOK
NapajuleJIbHbIC INIOCKOCTU https://m.edsoo.ru/2e18f255

18 CBoiicTBa napauieabHbIX bubmuoreka [IOK
IJIOCKOCTEMN https://m.edso0.ru/e504d656
[Ipocreimme

19 IIPOCTPAHCTBEHHBIE (DUTYPHI HA bubnuoreka LIOK
TIJIOCKOCTH: TETPAdIP, KYyO, https://m.edsoo.ru/4a28dc02
napasieNnenumne

. bubmuoreka [IOK
20 Hoctpoerite ceuerit https://m.edsoo.ru/1d434d0f
. bubmuoreka [IOK

21 Hoctpoerite ceuerit https://m.edsoo.ru/ec26fe5d
KonTponbhas pabota no teme

29 "IIpsiMble U TIOCKOCTH B bubmuoreka LIOK

npoctpaHcTse. [lapamnensHocTh
MPSIMBIX U IIJIOCKOCTEN"

https://m.edso0.ru/9a0a9e56
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[lepnieHIUKyYIAPHOCTD IPSIMOU
U IUIOCKOCTH:

bu6moreka [JOK

2
3 MEePIECHANKYIISIPHBIC MPSIMBIE B https://m.edsoo.ru/b19f6a5d
IIPOCTPAHCTBE
[IpsiMble apajuieabHbIE U
24 n&f TICH, I/IKpJ'Iﬂ HBIE K bubmorera LOK
PHCHMEED https://m.edsoo.ru/0ac11c95
IJIOCKOCTH
[Ipsimble napasienbHble 1
25 n;) TIEH, I/IKpJ'ISI HBIC K Bubnuorexa LIOK
PHEHAIIYAP https://m.edso0.ru/ba545966
IJIOCKOCTH

26 [Ipu3HaK nepreH MKy pHOCTH bubnuoteka [IOK
IIPSIMOM U TNIOCKOCTH https://m.edsoo.ru/f85bfc46

97 [Ipu3HaK neprneHaAuKyISIPHOCTH bubnnoreka [IOK
IIPSIMOM U INIOCKOCTHU https://m.eds00.ru/79165d15

28 Teopema o npsamon bubnuoreka LIOK
MEPIEHUKYISIPHON INIOCKOCTH https://m.edso0.ru/635c5087

29 Teopema o npsimoit bubnuoreka LIOK
MEPIEHJUKYIISPHON INIOCKOCTH https://m.edsoo.ru/bd3745f8

30 Teopema o npsamon bubnuoreka LIOK
MEPIEHUKYISIPHON INIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnieHIuKyIsIp ¥ HAKJIIOHHBIE:

31 paccTosiHuE OT TOYKH J10 bubmuoreka LIOK
IJTOCKOCTH, PACCTOSIHUE OT https://m.edsoo.ru/33c477d3
MPSIMOM A0 MIIOCKOCTH
[lepnieHIUKYIISIp ¥ HAKJIIOHHBIE:

39 paccTosiHUE OT TOUKH J10 bubmuoreka LIOK

IJIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM A0 MJIOCKOCTH

https://m.edsoo.ru/66fefadd
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[lepnieHqUKyYIAp U HAKIIOHHBIE:

pacCToAHrEC OT TOYKH OO

bu6moreka [JOK

33 IJIOCKOCTH, PACCTOSIHUE OT https://m.edsoo.ru/a5b7b8e3
IPSIMOM A0 IIJIOCKOCTH
[lepnieHIuKyIsIp ¥ HAKJIIOHHBIE:

3 paccTosiHuEe OT TOYKH JI0 bubnuorexa LIOK
IIJIOCKOCTH, PaCCTOSIHUE OT https://m.edsoo.ru/dbee22bc
MIPSIMOM 0 IIJIOCKOCTH

35 VYTIibl B IPOCTPAHCTBE: YIOJl bubnuoteka [IOK
MEXIy IPSIMOU U MJIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
JIByrpaHHBIN yroJ1, IMHEUHBIA bubnnoreka [IOK

36
YTOJ1 ABYTPaHHOTO yIija https://m.edsoo.ru/5faOb3ce
JIByrpaHHbIi yroi, IMHEUHBINA bubnnoreka [IOK

37
yroJ IBYIPaHHOIO yIJia https://m.edsoo.ru/c7c777ed
[lepnieHIMKYISAPHOCTD

38 TJIOCKOCTEH: IpU3HAK bubmuoreka [IOK
NEePIEHIUKYIIPHOCTH IBYX https://m.edsoo.ru/ec3e2da3
IIJIOCKOCTEMN
[lepnieHIMKYISAPHOCTD

39 IJIOCKOCTEM: MPU3HAK bubmuoreka LIOK
MEPIEHIUKYIIIPHOCTH IBYX https://m.edsoo.ru/ed9e2a8e
IJIOCKOCTEMN
IleprieHIMKYISIpHOCTD

40 IJIOCKOCTEM: MPU3HAK bubmuoreka LIOK
MEPIEHIUKYISIPHOCTH IBYX https://m.edsoo.ru/ba75dc57
IIJIOCKOCTEHN

41 Teopema o Tpéx bubmmoreka LIOK

NIEPIECHIUKYIISIPax

https://m.edsoo.ru/e4972cdc
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Teopema o Tpéx

bu6mmoreka [IOK

42
NIEPIECHIUKYIISIPax https://m.edsoo.ru/52188a7d

43 Teopema o Tpéx bubnmoreka [JOK
MepHeHIUKYIsIpax https://m.edso0.ru/9f246736
KonrponsHast pabora no remam

44 "IlepneHIUKYISIPHOCTD MPSMBIX bubmmoreka LIOK
U miockocterd" u "Yriasl Mexay https://m.edsoo.ru/5b971ef3
MPSIMBIMU U TUIOCKOCTSIMU"

[ToHsiTHE MHOTOTpAaHHUKA,
OCHOBHBIE JIEMEHTHI Eu6 OK

45 MHOT'OTPaHHUKA, BBITYKJIbIE U htI;Isz'I/I;IriTeedI;?)g_[ru/2d24e873
HEBBITYKJIbIE MHOTOT DAHHUKH; T '
pa3BEpTKAa MHOIOI'paHHHUKA
IIpu3ma: n-yroypHas npusma;

I'PaHU ¥ OCHOBAHUS NPU3MBI; Eu6 OK

46 npsiMasi 1 HaKJIOHHAs! IPU3MBI; htI;Isz'I/I;IrzTeedI;?);lru/b4ad63ad
OOKOBast ¥ TIOJIHAs TOBEPXHOCTD — '

MIPU3MBI
[apannenenunen,

47 MIPSIMOYT OJIbHBIN bubnnorexa LIOK
MapajuIeNenune]] i €ro https://m.edso00.ru/8a7be683
CBOMCTBa
[Iupamuna: n-yrosnbHas
MMpamMu/ia, FpaHu U OCHOBAHUE

48 UpaMu/ibl; O0OKOBas U MOJIHAS bubnnorexa LIOK
TIOBEPXHOCTH TTUPAMU/IBL, https://m.edsoo.ru/fblcd0a5
IIPaBUJIbHASA U yCEUEHHAA
nupaMmuaa

49 [IpaBunbHBIE MHOTOTPAHHUKH: bubnmoreka [JOK
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IOHATHUC ITPABUIIBHOI'O
MHOIr'OrpaHHUKa, IIpaBuJibHas
NpU3Ma ¥ IpaBHIbHAS
nUpaMuza; NpaBUIbHAsA
TpEyroJjibHas MUpaMuia 1
MIPaBUIIBHBIN TETPasdap; KyO

https://m.edso0.ru/074c8865

[Ipencrasnenue o NpaBUIbHBIX

50 MHOTOI'PDAHHHUKAX . OKTadI bubmaorexa [IOK
3 ' P https://m.eds00.ru/a0fddshf
JOJEKa’Ap U UKOCAdIP.
CumMMeTpusi B IPOCTPAHCTBE:
CUMMETPHSI OTHOCUTEIEHO
TOYKH, IPSIMOH, TIJIOCKOCTH.
bubmanoreka [IOK
o1 DneMeHThl CUMMETPUH B
https://m.edsoo.ru/b9e777d9
UpaMuIax,
napajuiesienune1ax,
MPaBHJIbHBIX MHOTOTPaHHUKAX
Brrunciienne 351eMeHTOB
52 MHOTOTPaHHUKOB: p&opa bubmorexa TIOK
P - bebpa, https://m.edsoo.ru/6cdbecef
JaroHald, yTJbl
ITmomane OOKOBOI
MMOBEPXHOCTHU U TOJTHON
53 MTOBEPXHOCTHU MPSIMOU MIPU3MBI, bubnmoreka [IOK
IJIouaJbp OCHOBAHUM, TEOpEMaA https://m.edsoo.ru/37d84157
0 OOKOBOI MOBEPXHOCTHU
MPSAMOM TPU3MBI
ITomane OOKOBOI
54 MIOBEPXHOCTHU U TOBEPXHOCTHU bubmuoreka LIOK

MIPABWIIBHOM MHPaMUJIBI,
Teopema o TUIOIIaa OOKOBOM

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

MTUPAMUJIBI
55 KonTponbnas pabota rno teme bubnmoreka [JOK
"MHororpaHHuKku" https://m.edsoo.ru/a95f5c04
N bubmuoreka IIOK
56 Tomsrue 00 00neme https://m.edsoo.ru/7ad0020b
. bu6mmorexa [JOK
57 OOBEM mpavm/b: https://m.edso0.ru/235171b3
. bu6mmorexa [JOK
58 OOBEM mpavm/b: https://m.edsoo.ru/f47dfefd
N bubmuoreka [IOK
59 OOnLEM mpavm/b: https://m.edso0.ru/79¢10312
N bubmuoreka [IOK
60 OOBEM mupamu et https://m.edsoo.ru/2faadc3f
N bubmuoreka [IOK
61 OOBEM pH3MBI https://m.edso0.ru/79853608
N bubmuoreka [IOK
2
6 OOBEM pH3MBI https://m.edso0.ru/1e053890
N bubmuoreka [IOK
63 OOBEM mpH3MbI https://m.edsoo.ru/482d3f51
64 KonTtponbHas paboTa 1o teme bubnnorexa LIOK
"O0BEMBI MHOTOTPAHHUKOB" https://m.edso0.ru/28a6573c
[ToBTOpeHmE, 0000IICHHE
65 cUCTEMAaTH3allls 3HAHUH. bu6mmoreka [IOK
[Toctpoenue ceueHuii B https://m.edsoo.ru/098bedad
MHOTOTPaHHUKE
66 [ToBTOpEeHME, 0000IICHHE Bbubnmoreka [JOK

cUCTEMaTH3allisl 3HAHUH.

https://m.edsoo.ru/f7792ba9
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Beruncnenue paccrosHum:
MEXy IByMsI TOUKaMH, OT
TOYKH J10 IPSAMOM, OT TOUKH J10
IJIOCKOCTH, MEXKIY
CKPELIMBAIOIUMHUCS IPSIMBIMU

67

WroroBas koHTpoJbHas paboTa

Bbu6moreka [JOK
https://m.edso0.ru/b9146bc0

68

[ToBTOpenue, 0600IICHNE
CHCTEMAaTH3aLus 3HAHUI.
BeruncnieHue yriioB: Mexy
CKpCHIMBAIOIIUMHUCH ITPAMBIMU,
MEX]Ty TPSIMOM M IIOCKOCTBIO,
JIBYIPaHHBIX YIJIOB, YITI0B
MEKIY IUIOCKOCTSIMU

bubmanoreka [IOK
https://m.edsoo.ru/56765e8b

OBIIEE KOJIMYECTBO HACOB I10

[TPOI'PAMME

68
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11 KIIACC

KoauuecTBO 4acoB

DJIeKTPOHHbIE
Tema ypoka Konrpoasubie | IIpakrnuyeckue Hata unppossIe
Bcero u3ydyeHusi oOpa3oBaTeJIbHbIE
padoThI padoThI
pecypchbl
Cdepa u map: meHtp,
paauyc, uamerp; 1 bu6nuorexa [IOK
IJI0Ia/1b IOBEPXHOCTH https://m.edsoo.ru/0341bc2b
cdepbl
B3aumnoe pacnonoxxenue
chepsl 1 IITOCKOCTH; 1 bubnmnoreka [IOK
KacareJIbHasl IJIOCKOCTh K https://m.edsoo.ru/bed12a43
cdepe; miomanb chepsl
N3o0paxkenue cepsl,
ma apHa HJIOCKO(ETi 1 bubmorexa [OK
P ' https://m.edsoo.ru/bc15f72
Ceuenus mapa
[Mununapudeckas
MTOBEPXHOCTH,
oOpa3yrolye
PEByIo 3 BuGnnotexa [TOK
MJIMHAPUYIECCKON 1
https://m.edso0.ru/6054b8c1
MMOBEPXHOCTH, OCh
UMAJIMHIPUYECKON
MTOBEPXHOCTH
HunuHap: ocHOBaHUS U
OO0KOBast MOBEPXHOCTb,
bubnuorexa [JOK
o0Opa3syromas 1 oChb; 1
. https://m.edso0.ru/188f6216
[LIOMA b OOKOBOH U
MOJTHON TOBEPXHOCTHU
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N300pakeHne HuiImHapa
Ha riockocTu. PazBépTka
umwimHapa. CeyeHus
UUIUHApPA (MI0OCKOCTBIO,
napajyieaIbHON Uin
NEPIEHIUKYISIPHONU OCU
HAJIMH]IPA)

bubnuorexa [IOK
https://m.edsoo.ru/016e25eb

Konnueckas moBepxHoCTb,
o0pa3yroIne KOHUIeCKOH
IIOBEPXHOCTH, OCh U
BEpLIMHA KOHUYECKON
IIOBEPXHOCTHU

bubmuoreka [IOK
https://m.edsoo.ru/c94ba09b

Konyc: ocHoBanue u
BEpIINHA, 00pa3yromas u
0Cb; IUIOLIAAL OOKOBOM U
ITOJTHOW ITOBEPXHOCTH

bu6nunorexa [JOK
https://m.edsoo.ru/897dd3b2

VY ceu€HHBI KOHYC:
o0pa3ymolue U BbICOTA;
OCHOBaHMS U OOKOBas
MTOBEPXHOCTh

bu6nunorexa [JOK
https://m.edsoo.ru/1468bab3

10

N300pakeHne KoHyca Ha
miockocTy. Pazséprka
KoHyca. CeueHus KOHyca
(TIIOCKOCTHIO,
napajuieaTbHON
OCHOBAHUIO, U
IJIOCKOCTBIO, TPOXOAAIIEH
4yepe3 BEPIIUHY)

butmmoreka [IOK
https://m.edsoo.ru/Obdelbe8

11

KoMmOunanus ten

bubnuorexa [JOK
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BpALLICHUS U

https://m.edsoo.ru/3cefl0e5

MHOTOTPaHHUKOB
MHororpaHHuK,
OTIMCAHHBIN OKOJIO C(hephI;
bu6nmmoreka [IOK
12 cdepa, BMcaHHas B
https://m.eds00.ru/0b136158
MHOT'OTPaHHUK WJIH B TEJIO
BpaIeHus
[TonsiTue 06 0OBEME.
13 OCHOBHBIC CBOMCTBA bubmorexa [IOK
. https://m.edsoo.ru/26a03fb7
00BEMOB TEI
N bubmmoreka [IOK

14 O6bEM LHHAAPa, KOHYCa https://m.edso0.ru/5513d87b

15 OO0BEM mapa ¥ 1Iona b bubnmnoreka [IOK
cepbl https://m.edsoo.ru/d189bde2
[TonoOHbIE TENa B
MIPOCTPAHCTBE.

16 CoOOTHOIIICHUS MEXTY bubnmnoreka [IOK
IJIOIIAIIMA https://m.edsoo.ru/810cfleb
MOBEpXHOCTEH, 00BEMaMU
MTOJOOHBIX TEIT
KonTponbhas pabota no

17 TeMmaMm "Temna BpamieHus" u Brbmaorexa HOK

p https://m.edsoo.ru/4a33a8ab
"O6bembl Ter"

18 BekTop Ha IIIOCKOCTH U B bu6muoreka LIOK
IIPOCTPAHCTBE https://m.edsoo.ru/Scaefclb

19 Cl1o)XeHwre 1 BEIYUTaHUE bubmuorexa [IOK
BEKTOPOB https://m.edso0.ru/23f4f089

20 YMHOK€eHuE BEKTOpa Ha bubmmoteka LIOK
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YUCIIo

https://m.edsoo.ru/dee379¢eb

Pa3noxxenue BexTopa o
TPEM HEKOMILJIAHAPHBIM

bubnuorexa [IOK

21
BekTopaM. IIpasuio https://m.edsoo.ru/a28fd74e
napaJuienenunena
Pemenne 3amau,

29 CBSI3aHHBIX C bubnmoreka [IOK
MPUMEHEHUEM MPaBUII https://m.edso00.ru/5a827900
JENCTBUN C BEKTOpaMu
KoopannaTHO-BEKTOpHBIN

23 MGT(I))I[ npu GHIeHI/II/Ip bubmmorexa LIOK

PHP https://m.edsoo.ru/d3alfe30
reOMETPHUECKUX 3a]a4
[IpssMmoyronbHas cucreMa
KOOpJMHAT B

24 IIPOCTPAHCTBE. bu6muoreka LIOK
Koopaunats! BekTOpa. https://m.edso0.ru/48db7058
[Ipocreiimue 3agauu B
KOOpAMHATax
Yron Mexay BEKTOpaMH.

25 CkanspHoe pou3BeiCHNE brbmmorexa [HOK

https://m.edsoo.ru/725effc4
BEKTOPOB

26 Beruncrnenue yrioB Mexay bu6mmoreka LIOK
MPSAMBIMH U IIITOCKOCTIMHU https://m.edsoo.ru/8efbe78e
KonTponbhas pabota no

27 teMe "BekTopsl bu6muoreka LIOK
KOOpAUHATHI B https://m.edsoo.ru/77c22fc5
npoctpaHcTee”

28 [ToBTOpeHmEe, 0000IICHNE bubmmoreka LIOK

https://m.edsoo.ru/1780ba5d



https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d

U CUCTEMAaTHU3AlIM 3HAHUH.

OcHoBHBIE QUTYPHI,
(baxTbI, TEOpEMBI Kypca
TUTAHUMETPUH

29

[ToBTOpenue, 0600IICHNE

M CHCTEMAaTH3alus 3HaHUH.

OcHoBHBIE QUTYPHI,
(baxThI, TEOpEMBI Kypca
TUTAHUMETPUH

bubnuorexa [IOK
https://m.edsoo.ru/078cd184

30

[ToBTOpEeHHE, 0000IIEHNE

U CuCTCMaTu3anus 3HAHWM.

3ana4yu MIaHUMETPUU U
METO/IbI UX PEIICHHS

bubmuorexa [IOK
https://m.edsoo.ru/7491efe0

31

IToBTOpenue, 0600IIEHNE

U CUCTEMATU3AIIM 3HAHUH.

3aa4yu MIaHUMETPUU U
METO/bI UX PEeIICHUS

bubmmotexa [IOK
https://m.edsoo.ru/4dffda97

32

[ToBTOpEeHuEe, 060061IEHNE

U CUCTEMATU3ALIM 3HAHUH.

OcHOBHBIE QUTYPHI,
(bakTbI, TEOpEMBI Kypca
CTEpEOMETPUH

bu6nunoteka [JOK
https://m.edsoo.ru/74b2ad91

33

HrtoroBas KOHTpoIbHAA
pabota

bu6nunorexa [JOK
https://m.edsoo.ru/ec24dfc2

34

IToBTOpenue, 0600IIEHNE
Y CHCTeMaTH3alus 3HaHUI

butmmoreka [IOK
https://m.edsoo.ru/f465d10e

OBIIEE KOJIMYECTBO
YACOBIIO ITPOI'PAMME

34



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




IPOBEPSIEMBIE TPEGOBAHUS K PE3YJIBTATAM OCBOEHMUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
NMpoBepPsieMOro .
pesybTaTa 00pa3oBaTe/IbHOM MPOrpaMMbl CpeIHero 001ero o0pasoBanusi
7 I'eomerpus
7.1 OnepupoBath NOHATUSIMU: TOUKA, IPSIMast, INIOCKOCTh
- [IpuMeHSITh aKCHOMBI CTEPEOMETPUU U CIIEJCTBHUS U3 HUX MPU PELICHUU
' TreOMETPUUECKUX 3a1a4
23 OnepupoBarh MOHATHUSAMH: TaPAJIICIBHOCTh W TEPICHIUKYISIPHOCTD
' MPSIMBIX U IJIOCKOCTEN
- KnaccudunupoBaTh B3auMHOE pacIiOIOKEHNE MPSIMBIX U TJIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBaTh NOHATHAMU: ABYTPAHHBIN YroJl, TPaHU JBYTPAHHOTO yria,
7.5 pedpo IBYrpaHHOTO YTIIa, TMHEHHBIN yro ABYTPAHHOTO yIiia, rpaaycHas
Mepa JBYTPaHHOIO yria
6 OnepupoBarh MOHSATHSIMH: MHOTOTPAHHHK, BBIMYKJIBIA U HEBBITYKIIBII
' MHOTOTPaHHUK, JIEMEHTHl MHOTOTPAHHUKA, TPAaBUIILHBIN MHOTOTPaHHUK
27 Pacrio3naBaTh OCHOBHBIE BHJBI MHOTOTPAaHHUKOB (NUpaMuja, MpU3Ma,
' MIPSIMOYTOJILHBIN TTapaJIJIeNIeTUIE I, KyO)
KnaccudunupoBare  MHOTOTPaHHHMKH, BBIOMpas  OCHOBaHUS s
- Kinaccupukanuu  (BBIMYKJIBIE W HEBBINYKJIbIE  MHOTOTPaHHUKH,
' MpaBUJIbHBIE MHOTOTPAHHHMKH, TMPSMbIE W  HAKJIOHHBIE IPU3MBI,
napasuiesIenune bl)
29 OnepupoBaTh TTOHATHUSIMHU: CeKyImas TIJIOCKOCTD, ceueHue
' MHOTOTPaHHUKOB
210 OOBSACHATh  NPUHIMUIBI  TOCTPOCHHUS  CEUCHW  MHOTOTPAHHHUKOB,
' HCIIOJIb3YSl METOJ CIIEJIOB
11 Ctpoutb ce4YeHHsI MHOTOIPAHHUKOB METOJOM CJEJIOB, BBINOJHSTD

(BBIHOCHBIE) TNIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (HUTYD:




BHJI CBEPXY, COOKY, CHU3Y

7.12

Pemrate 3aa4i Ha HAXOKACHUC I'COMCTPHUYCCKUX BCIUYHH 110 o6pa3uaM
WM aJiropurMaMm, IMPUMCHASA HU3BECTHBIC AHAJIUTHUYCCKUE MCETOJbI IIpU
peliCcHUKU CTAaHAAPTHBIX MATCMATUYCCKHUX 3aJa4 Ha  BbIYHCIICHHC
paCCTOHHI/Iﬁ MCXKAY ABYMs TOYKAaMH, OT TOYKH OO HpﬂMOﬁ, OT TOYKH A0

IINIOCKOCTH, MCKAY CKPCUINBAIOIIUMUCS IPAMbIMU

7.13

Pemrate 3aa4i Ha HAXOKACHUC ICOMCTPHUYCCKUX BCIUYHH 110 o6pa3uaM
WK aJIropurMaM, IMNPUMCHASA HU3BCCTHBIC AHAJTIUTHUYCCKUC MCETOJAbI IIpU
PEIICHUU CTaHAAPTHBIX MAaTCMAaTH4YCCKUX 3aJad Ha BBIYMCIICHHE YIJTIOB
MCXKAY CKpCHIUMBAOIHUMUCA MPAMBIMU, MCKIY Hp?[MOfI H IINIIOCKOCTBIO,

MCKAY IIIIOCKOCTAMU, ABYTPAHHBIX YIJTIOB

7.14

Beruucnsate 00bEMBI W IUIOMIAAM TIOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpu3ma, mupamMuaa) ¢ MPUMEHEHHEM (OPMYJI, BEIYUCIISATH COOTHOIICHUS
MEXIY IUIOIAISIMHU MMOBEPXHOCTEH, 00BéMaMu MOTOOHBIX

MHOTI'OT'paHHUKOB

7.15

OnepupoBaTh NOHATHUAMU: CUMMETPUS B NPOCTPAHCTBE, LEHTP, OChb U

IUIOCKOCTb CUMMETPUHU, HCHTP, OCh U IINIOCKOCTb CUMMECTPHUH (bl/II‘prI

7.16

W3Bnekarb, mpeoOpazoBbIBaTh W HHTEPIPETUPOBATH HMH(GOPMALUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (Urypax, MpeACTaBICHHYI Ha

YepTekKax U PUCYHKaX

7.17

[IpumensTh reomerpuueckue (akThl ISl PEIICHUs CTEPEOMETPUUYECKUX
3a/1a4, IPEaNoJIararoliiX HECKOJIBKO IAaroB PEIIEHUs, €CIU YCJIOBHSA

MIPUMEHEHUs 3a1aHbI B IBHOU (hopme

7.18

[IpumenaTs mpocTedine NpPOrpaMMHBIE  CPEACTBA W DJIEKTPOHHO-

KOMMYHHUKAIIMOHHBIC CUCTCMBI IIPU PCHICHUN CTEPCOMETPUUCCKUX 3adavd

7.19

[IpuBOIUTE NMpUMEpPHl MaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B MPHUPOAE U

JKU3HH, PACIIO3HABATh IMPOABJICHNEC 3aKOHOB I'€COMETPUHU B UCKYCCTBC

7.20

[IpumeHATHh ONyYEHHBIE 3HAHUS HA IIPAKTUKE: aHATU3UPOBATh PEajibHbIC
CUTYyalUH U IPUMEHSTh U3YUEHHBIE IOHATHUS B IIPOLIECCE TOUCKA PELIEHUS
MaTreMaTu4ecku  CHOPMYTUPOBAHHOM  TIPOOIIEMBI, MOJIETTUPOBATH
pealbHbIE CUTYyallUH HA SA3bIKE I'€OMETPUHU, UCCIENOBATHh IMOCTPOECHHBIE
MOJIEJY C UCITOJIb30BAaHUEM T€OMETPUUYECKUX MOHATUIA U TEOPEM, almapara
anreOpsbl, perarh TPaKTHYECKUE 3a7au, CBSI3aHHBIE C

HaXOXJICHUEM I'COMCTPUYICCKNX BEJINYUH




11 KJIACC

izllepﬂeMoro IIpoBepsiembie HPCHMCTHLIC pe3yJIbTaThbl 0CBOEHHS] OCHOBHOIM
pesyIbTaTa 00pa3oBaTe/IbHOM MPOrpaMMbl CpeiHero 001ero o0pa3oBanusi
6 I'eomerpust
OnepupoBarh NOHATUAMU: [IJIMHAPUYECKAs TIOBEPXHOCTh, 00pa3yrolue
6.1 UWIMHIPUYECKON TOBEPXHOCTH, LMIUHAP, KOHHYECKas IOBEPXHOCTD,
' oOpasylomme KOHMYECKOW TIOBEPXHOCTH, KOHYyC, cdepuueckas
MTOBEPXHOCTh
6.2 Pacnio3naBats Tena BpaieHus (IUIUHAP, KOHYC, chepa U map)
6.3 OOBACHATH CLIOCOOBI MOTYUYESHHUSI TEJT BpaILlCHUS
6.4 KiaccuduimpoBaTs B3aMMHOE pacIioioKeHue chepbl U IMII0CKOCTH
OmnepupoBarh MOHATUAMHU: IIAPOBOM CETrMEHT, OCHOBAaHHE CETMEHTA,
6.5 BBICOTa CETMEHTA, IIAPOBOM CJIOH, OCHOBaHWE LIAPOBOTO CIIOS, BHICOTA
[IaPOBOTO CJI0s, IAPOBOM CEKTOP
66 Bbruucnsare  00bEMBI M IDIOMIQAM  TOBEPXHOCTEH Ten  BpalleHus,
' TE€OMETPHUECKUX TeIl C TPUMEHEHHEM (POpPMYJT
OnepupoBarTh MOHSATUSMHU: MHOTOTPAaHHUK, BIHCAaHHBIM B chepy u
6.7 OIMCaHHBIN 0K0JIO cdepsl, chepa, BMCaHHAsS B MHOTOTPAaHHUK WIIN TEJIO
BpAIICHUS
68 BBIUUCIATE  COOTHOWICHMST MEXKIY IUIOMAISAMH  TIOBEPXHOCTEH |
. 00BEMaMHU MOAOOHBIX TE
69 N300paxkaTh u3zyyaemble (PUTYpHI OT PYKH U C NPUMEHEHUEM HPOCTHIX
' YepTEKHBIX HHCTPYMEHTOB
BbIMonHATE (BBIHOCHBIE) IJIOCKHE YEPTEXKH W3 PHCYHKOB IPOCTBHIX
6.10 00BEMHBIX (UTYp: BHJI CBEPXY, COOKY, CHH3Y; CTPOUTH CEUECHHUS Tel
BpalleHus
W3BnekaTh, MHTEPIPETUPOBATH U IMPeoOpa3oBbIBaTh HWHGOPMALHUIO O
6.11 MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UTYypax, MpPE/CTaBICHHYIO Ha
yepTekax U pUCYHKax
[TpumensTh reoMeTprudeckre (HakThl sl pEIICHUS] CTEPEOMETPHUECKUX
6.12 3aa4, MPEATNOJIAraloMX HECKOJBKO INAroB pPELICHHs, €CIIU YCIOBHS
MIPUMEHEHHS 3aJJaHbI B IBHOU (hopme
6.13 OrnepupoBath MOHATHEM: BEKTOP B IPOCTPAHCTBE




6.14

BremonHATh IIGfICTBHH CJIOKCHUSA BCKTOPOB, BBIYUTAHHA BCKTOPOB U
YMHOXCHHS BCKTOpa Ha 4YHCIIO, O6T>HCHHTB, KaKUMH CBOMCTBAMU OHH

00J1aar0T

6.15

[IpumeHsTH IpaBUIIO NapajlIesIeuIea P CI0KEHUU BEKTOPOB

6.16

OHepI/IpOBaTB IMOHATHUAMU: ACKAPTOBBI KOOPAWHATBEI B ITPOCTPAHCTBE,
BCKTOP, MOAYJIb BCKTOpPA, paBCHCTBO BCKTOPOB, KOOPAWHATBHI BCKTOpPA,
yroia MeXay BCEKTOpaMu, CKaJIIpHOC  IPOU3BCACHHUE  BCKTOPOB,

KOJUIMHCAPHBIC 1 KOMIIIAHAPHBIC BCKTOPLI

6.17

HaXO,I[I/ITB CYMMY BCKTOPOB M IIPOU3BCACHHUEC BCKTOPA HA YHCIO, YI'OJl
MCKAY BCKTOPAMH, CKAJIAPHOC IMPOU3BCACHUC, PACKIAABIBATE BEKTOP 10

ABYM HCKOJUUIMHCAPHBIM BCKTOpaM

6.18

3aILaBaTI) IIJIOCKOCTH YPaBHCHHEM B I[eKapTOBOfI CUCTEMEC KOOPpAUHAT

6.19

Pemats HpOCTCﬁIlIPIC TCOMCTPUUICCKHUC 3aladyd Ha IIPUMCHCHUC

BCKTOPHO-KOOPAWMHATHOI'O MCTOAA

6.20

Pemrats 3aJa4d Ha A0Ka3aTCJIbCTBO MAaTCMAaTHYCCKHX OTHOIIICHUU H
HaXO0XKXACHHUC I'COMCTPHYCCKUX BCIUWYHH II0 06pa3uaM HIIK aJITOpUTMam,
IIPpUMCHSA HN3BCCTHBIC MCTOABI npu peliCHUN CTaHAAPTHBIX

MAaTEMATHYCCKHUX 3a1a4

6.21

[IpumensaTs mnpocTelime NporpaMMHBIE CpPEACTBA M DJIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTCMBI IIPU PCHICHUN CTECPCOMETPUUCCKUX 3adavd

6.22

HpI/IBOI[I/ITL MNPpUMCPLI MATCMATHYCCKUX 3aKOHOMepHOCTeﬁ B IIpUpOJAC U

JKHU3HH, PACTIO3HABATD IMPOABJICHNUEC 3aKOHOB I'COMETPUU B UCKYCCTBC

6.23

[IpuMeHATH OTy4YEeHHBIE 3HAHUSI HA ITPAKTUKE: aHAIU3UPOBATh pPeajbHbIE
CUTYaLlUH ¥ IPUMEHATH NU3YUYEHHBIE IIOHATHUS B IIPOLIECCE TOMCKA PELLIEHUS
MaTeMaTU4ecku  cPOpMyJIMpPOBAHHONW  MPOOJIEMBI,  MOJEIUPOBATH
pealbHbIe CUTyallMd Ha SA3bIKE T€OMETPUM, HUCCIEI0BATH MOCTPOCHHBIE
MOJIETM C HCIOJIb30BAHUEM TE€OMETPUYECKHX IOHATHI M TEOPEM,
amnmapara anreOphl, peniaTh NPaKTUYECKUe 3a/1a4u, CBSI3aHHBIC C

HaXOXJICHUEM I'COMCTPUYICCKNX BEJINYUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEP) KAHUA

10 KJIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COEPKAHUSA

I'eomerpus

7.1

OcHOBHbIE MOHATUS CTEpeOMETpUH. Touka, ImpsiMasi, IIIOCKOCTh, IPOCTPAHCTBO.
[lonatne 00  akCMOMAaTMYECKOM  IOCTPOCHUM  CTEPEOMETPUHM:  AKCHOMBI

CTCPCOMETPUHU U CIICACTBUA U3 HUX

7.2

BzaumHoe pacmonoxeHWe ~TPAMBIX B MPOCTPAHCTBE:  IEpeceKarolnuecs,
NapajuleJIbHble W CKpelmuBampomuecs npsmele. llapamnensHOCTh NOpsMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE: MapajjlelibHble MpsIMble B IPOCTPAHCTBE,
MApAJUIENBHOCTh TPEX MPAMBIX, MAPALIECTBHOCTh NPSAMOM M IUIOCKOCTH. YTJBI C
COHAIPABJICHHBIMH CTOPOHAMH, Yyroll MEXAY TMpSMBIMH B IPOCTPAHCTBE.
[TapannenpbHOCTh MIOCKOCTEN: MapaJuIeIbHbIE MIIOCKOCTH, CBOMCTBA MAPAJIIECITbHBIX
mwiockocteil. [lpocteifme npocTpaHcTBeHHbIE (DUTYPBHI HA TUIOCKOCTH: TETPadp,

KyO, napajuiesenune 1, IoCTpOeHNE CeUeHU

7.3

HepHeHZ[I/IKy.]UIpHOCTI) HpHMOﬁ N TUIOCKOCTH: TNCPHCHAWUKYIISAPHBIC IIPAMBIC B
IMPOCTPAHCTBEC, NPAMBIC TAPAJIJICIIBHBIC Y ICPIICHAUKYIAPHBIC K IJIOCKOCTHU, IMPU3HAK
MEPIEHIUKYIISIPHOCTH IIPSAMOM U INIOCKOCTH, TEOPEMA O IPSIMOU MEPIIEHAUKYISIPHOU
IIJIOCKOCTH. YTUIBI B IPOCTPAHCTBE: YIOJ MEXKy NPSAMON U INIOCKOCTBIO, ABYTPAHHBIN
yrojl, JMHEWHBI Yroa JAByrpaHHoro yria. llepneHaukynsip W HakJIOHHBIE:
paccTostHue OT TOYKM JI0 IUIOCKOCTH, PACCTOSIHUE OT MNpPsMOM JI0 IIJIOCKOCTH,
OpoeKIus (QUrypsl Ha IJIOCKOCTh. IleprneHAnKyIspHOCTh IJIOCKOCTEH: MpU3HAK
MEePIEeHANKYISIPHOCTH  ABYX  Iiockoctel. Teopema o0  Tpéx

NCPIICHAUKYJIApax

74

IloHsATHE MHOrOrpaHHHMKA, OCHOBHBIE JJIEMEHTHI MHOIOIPDAHHMKA, BBIIIYKIIBIE H
HEBBIITYKJIbIE MHOTOTPAaHHMKH, PAa3BEPTKA MHororpaHHuka. [Ipm3ma: Nn-yrosbHas
npu3Ma, TPaHU U OCHOBAHMS IMPHU3MBI, NMpsMas U HAKJIOHHAs MPU3MBI, OOKOBas U
ITOJIHAs! TOBEPXHOCTH Npu3Mel. [lapamnenenumnen, NpsMOyroibHbIA HapaIeseHIe
u ero csoycrsa. [Iupamuaa: N-yroibHas nupamuia, 'paHd U OCHOBaHUE ITUPAMU/IBI,
OOKOBasi M MOJHAs NMOBEPXHOCTh MUPAMM[Ibl, IPABUIbHAS U yCEUEHHAsl MUPAMUJA.

OneMEHTBI Opu3Mbl U TMHUpPAMUIBI. HpaBI/IHI:HBIe MHOI'OIpaHHUKU: TMOHATUC




MPaBWIBHOIO MHOTOTpaHHMKA, TpaBWIbHAs TMpU3Ma W MpaBWIbHAs NUPAMUIA,
MpaBWIbHAS TPEYrojibHAs MUpaMUAa U IPaBUWIbHBIN TeTpasrap, kyo. [Ipeacrasienue
O NPaBUJIBHBIX MHOTOIPAaHHUKAX: OKTa’Jp, AOAEKa’ap U ukocasapyrue CeueHus

IIPpU3MbI U ITUPAMHUABI

75

CummeTpusi B MPOCTPAHCTBE: CHUMMETPHUS OTHOCUTEIIBHO TOYKH, HPSMOI,
IJIOCKOCTHU. DJIEMEHTHI CHMMETPUHU B MTUPAMUJIaX, apajuleenune1ax, NpaBuiIbHbIX

MHOT'OT'paHHHKAaX

7.6

Bbruuciienue 351€MEHTOB MHOIOIpaHHMKOB: p&Opa, auaroHanu, yriasl. llmomans
OOKOBOW TOBEPXHOCTH U TIOJHOH TOBEPXHOCTH TMPSMOW MPU3MBI, IIJIOMIAIh
OCHOBaHHUH, TeopeMa 0 OOKOBOM NOBEPXHOCTH MpsAMOl mpu3Msbl. Ilnomane 0okoBoM
IIOBEPXHOCTH M IIOBEPXHOCTH INPABWIBHOW MNHMPAMHIBI, TeOpeMa O IUIOMIAIU

yceuéHHoii nupamusl. [lonsarue 06 06béme. OOBEM MHpPaMUIbI, TPUZMBI

1.7

HO,I[O6HI>I€ TCJ1a B IIPOCTPAHCTBE. CooTHo1IeHuS MCXKAY IUIOIAagsIMU HOBerHOCTeﬁ,

00bpEMaMu OIO00HBIX TEN

11 KIIACC

Kon

IIpoBepsieMblii 3J1eMEHT COACPKAHUS

6

I'eomerpus

6.1

]_II/IJ'II/IHL[pI/I‘-ICCKaH IMOBECPXHOCTD, o6pa3y}oume HHHHHHqueCKOﬁ MMOBEPXHOCTH, OCh
IIHJIHHI[pI/I‘IeCKOfI ITOBCPXHOCTH. ]_II/IJ'II/IHI[pI OCHOBaHMS M OOKOBas MMOBCPXHOCTD,

o0pa3ymolas U oCh, MIOIaas OOKOBOM U MOTHON TOBEPXHOCTH

6.2

Konnueckas moBepxHOCTh, 00pa3yrolue KOHUYECKOU MOBEPXHOCTH, OCh M BEPIIIMHA
KOHWYecKkoil moBepxHocTH. KoHyc: OoCHOBaHME M BepIlIMHA, oOpa3yromias U OcCh,
ionaab OOKOBOM W TOJNHON MOBEPXHOCTU. Y CEUEHHBIN KOHYC: oOpa3yromme u

BbICOTA, OCHOBAHUSA U OoxoBas TTOBCPXHOCTDH

6.3

Cdepa u map: ueHTp, paauyc, IuamMeTp, Iouaab NoBepxHocTu cheprl. BzaumHoe

PAacCIOJIOKCHHUC C(I)epBI n IINIOCKOCTH, KacaTCJlibHas ITJIOCKOCTb K cq)epe, iomanab

cepbl

6.4

I/I306pa)KGHI/IC TCJI BpallICHUS Ha INIOCKOCTH. Pa3BépT1<a HUJIMHApPA U KOHYCa

6.5

KOM6I/IHaI_II/II/I TCJI BpallCHHUA W MHOI'OI'PAaHHUKOB. MHoror PaHHUK, OIIMCAHHBIN

okoJ1o cdepsl, chepa, BNUCaHHAsS B MHOTOTPAaHHUK, UJIH TEJIO BPAIICHHS

6.6

[Tonstre 06 06wéMe. OcHOBHBIE CBOICTBa 00BEMOB Ten. TeopeMa 00 00BEME
IpSIMOYTOJIBHOTO Mapajuiesenunena u cienctBus u3 He€. OO0bEM IUIHHIpA,

KoHyca. O0BEM mapa u 1iomab chepsl




[Tomo6uple Tema B mpocTpaHcTBe.  COOTHONICHHS  MEXIY  IUIONIAISIMU

0.7 MOBEPXHOCTEH, 00bEMaMU TTOJJOOHBIX TEJ
6.8 Ceuenus uumuHApa (MapajuieIbHO U MEPIEHIUKYISIPHO OCH), CEYCHHUS KOHYca
' (mapanienbHOE OCHOBAHMIO U IIPOXOIAIIEE YEPE3 BEPILNHY ), CEUEHUS 111apa
BekTtop Ha miockocty u B mpocTpaHcTBe. CIOXKEHHWE W BBIYMTAHUE BEKTOPOB.
6.9 YMHOXKEHHE BEKTOpa Ha 4ucio. Pas3iioxkeHue BeKTopa 10 TPEM HEKOMIUIAHAPHBIM
' BekTopaM. [lpaBuno mnapamwtenenunena. Pemenwe 3agad, CBS3aHHBIX €
IIPUMEHEHHUEM IIPAaBUII ACUCTBUI C BEKTOpaMHU
[IpsamoyronbpHasg cucremMa KOOpAMHAT B IpocTpaHcTBE. KoopawHaThl BEKTOpA.
6.10 [Ipocreiiiine 3agaun B KOOpAMHATax. Yroa Mexay Bekropamu. CkanspHoe

IMPOU3BCACHUC BCKTOPOB. Brrancnenue YIJIOB MEXKAY MPAMBIMHU W IIIOCKOCTAMM.

KOOp,I[I/IHaTHO'BCKTOpHHﬁ MCTO/ IIpHU PCHICHHUU I'COMCTPHUUCCKUX 3aaa4d




ITPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUSA K
PE3YJbTATAM OCBOEHUS OCHOBHOM OFPA30OBATEJIbHOM
MMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kon IIpoBepsiemblie TPeOOBAHMS K NPEAMETHBIM Pe3yJibTaTaM 0CBOCHUSA
MPoBePSIeMOro OCHOBHO# 00pa30BaTeIbHOI NMPOrpaMMbl CpeHero 001ero
TpeOOBaAHHUA o0pa3oBaHusi

Bnanenne meronamu J0Ka3areNbCTB, JITOPUTMaMM PpEIICHUS 3aJady;
yMeHue (opMyaupoBaTb W ONEPUPOBATh IOHATHSAMM: OIpENeJICHUE,
aKCcuoMa, Teopema, CIEICTBUE, CBOICTBO, NPU3HAK, J0KA3aTENIbCTBO,
paBHOCHIIbHBIE (DOPMYITUPOBKHU; IPUMEHSATh UX; YMEHHE (POPMYIUPOBATDH
oOpaTHOe W NPOTHUBOIIOJIOKHOE YTBEPXKACHUE, NPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIOJIb30BaTh METOJ MaTeMaTHYeCKOW HHIYKINU;
MIPOBOAUTH  JIOKa3aTeJIbHbIE pPACCYXJACHHUS [pU pPEIICHUU 3aj]ad,
1 OLIEHUBATh  JIOTMYECKYI0  IPAaBWIBHOCTb  PACCYXJIEHUH;  yMeHue
OIEpUPOBATh MOHATUSMHU: MHOXECTBO, IOJAMHOXECTBO, ONEPALUU Hal
MHOXKECTBaMH; yMEHHE HCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIH
anmapart JJis ONUCaHMsI pealbHbIX MPOLIECCOB U SBJIECHUIN U MPU PEIICHUU
3aJa4, B TOM YUCJIE U3 IPYTHX YUEOHBIX IPEIMETOB; YMEHHE ONIEpUpPOBaTh
MOHATUSIMU: Tpad, CBS3HBIN Tpad, nepeBo, LUK, Tpad Ha IIOCKOCTH;
yMEHHUE 3aJaBaTb M OINMUCHIBaTh Ipadbl pPazTMYHBIMU

Croco0aMu; NCIOJIb30BaTh Tpadbl IPU PELICHUH 3a/1a4

YMeHue onepupoBaTh MOHATHUSAMU: HATYPAJIbHOE YHUCIO, LEI0E YHUCIIO,
CTEIIEHb C LEJIbIM [T0Ka3aTeIeM, KOPEHb HATyPaJIbHOM CTENIEHHU, CTENIEHD C
palMOHANBHBIM MMOKA3aTeNIeM, CTEIIEHb C JEHCTBUTEIbHBIM MTOKA3aTEIEM,
morapudM UHCIa, CHHYC, KOCHHYC M TaHI'€HC MPOW3BOJILHOTO YHCTIA,
OCTaTOK IO MOJYNI0, PAlMOHAIBHOE YHCIIO, MPPALMOHAIBHOE YHCIIO,
MHOJKECTBA HATyPAJIbHBIX, LEJbIX, PAlUOHAJIBHBIX, JIECHCTBUTEIBHBIX
2 YUCell; YMEHHME HCIOJIb30BaTh MNPHU3HAKKA JIETUMOCTH, HAUMEHBIINH
OOIIHi IenuTeNbh U HauMeHbIIee ollee KpaTHOe, anroput™ EBkinuaa npu
pEILIeHNH 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMU MMO3UIIMOHHBIMH CUCTEMaMU
CUMCJIEHUS;  YMEHUE  BBIIOJHATH  BBIUHMCICHUE  3HAYCHUHM U
npeoOpa3oBaHMsl BBIPAKEHUW CO CTEMEHSIMH W Jorapudmamu,

npeoOpa3oBaHusl APOOHO-PAIMOHATBHBIX

BI)Ipa)I(CHHI;'I; YMCHHUE OIICpUPOBATh IOHATUAMMU: ITOCICAOBATCIBHOCTD,




apudmeTnyeckas nporpeccus, reoMeTpuueckas mporpeccusi, 6€CKOHeYHO
yObIBaromasi reoMeTpUueckas  MporpeccHs; yMEHHE  3aJaBaThb
MOCIIEIOBATEIILHOCTH, B TOM YHCIIE C MIOMOIIBI0 PEKYPPEHTHBIX (HOPMYIL;
YMEHHE ONEPUPOBATH MOHATUSMU: KOMIUIEKCHOE YHCIIO, COMPSIKEHHBIE
KOMIUICKCHBIC YHCTIa, MOAYJIb U apTyMEHT KOMIUIEKCHOTO uucia, opma
3aMucyu KOMIUIEKCHBIX Yucen (reoMeTpudeckasi, TPUrOHOMETpUYecKas U
anrebpandeckas); yMeThb IPOU3BOJIUTH apHPMETHUECKUE IEHCTBHUS C
KOMIUIEKCHBIMA ~ YHUCJIaMH;  [PUBOJIUTH HPHUMEPHl  HCIOJIb30BAHUS
KOMIUICKCHBIX YHUCEIl; ONIEPUPOBATh MOHITUSAMH:  MaTpuiia 2X2
3x3, omnpeaenuTeNb  MaTPUIbI,

FCOMeTpI/I‘-IeCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

VYMmenue ONCpHUpPOBAThH IMOHATHUAMU. pPALMOHAIBHBIC, HPPAHOHAIBHEBIC,
II0Ka3aTCIBbHBIC, CTCIICHHBIC, JIOFapI/I(I)MI/I‘ICCKI/Ie, TPUT'OHOMETPUYCCKHC
YpaBHCHHA W HCPABCHCTBA, MHX CHCTCMbI; YMCHHC OIICPHUPOBATH
INOHATHUAMU: TOXIACCTBO, TOXIACCTBCHHOC Hp606pa30BaHI/Ie, YpaBHCHHC,
HCPaBCHCTBO, CHCTCMaA ypaBHCHI/If/'I N HCPABCHCTB, PaBHOCHUJIBHOCTH
ypaBHeHHﬁ, HCPaBCHCTB MU CUCTEM; YMCHHC PpCIIATb YPAaBHCHU,
HCpPaBCHCTBA W CUCTEMBI C IMOMONIBIO PA3JIMYHBIX HpI/IéMOB; peuarb
YpaBHCHH, HCPABCHCTBA HW CHUCTEMblI C TIIapaMETpOM; IIPUMCHATH
YpaBHCHUA, HCPABCHCTBA, UX CUCTCMBI I PCHICHUSA MATCMATHYCCKUX

3ala4 1 3aJia4 U3 pa3jIMIHbIX oOnacreit HAayKHU U peaﬂbHOﬁ KHU3HHU

YMeHue onepupoBaTh MOHATHAMM: (QYHKLUS, YETHOCTh (DYHKIHUH,
NEPUOMYHOCTD (DYHKIIUH, OrpPaHMYEHHOCTh (YHKLIUH, MOHOTOHHOCTbH
(GyHKIUH, SKCTpeMyM (QYHKIIMHM, HauOoJiblllee M HaUMEHbIlIee 3HAYCHUS
(GYHKIMU Ha IPOMEXYTKE, HEMTpepbIBHAS (DYHKIIHSI, aCHMOTOTHI rpaduka
(GyHKIMY, TepBas U BTOpasi MPOU3BOAHASL (PYHKIIMH, T€OMETPUUECKUN U
¢u3nyeckuif CMBICT TPOM3BOJIHON, MEpBOOOpa3Has, ONpeneIEHHbINH
MHTErpaji; yMEHUE HaXOAWThb aCUMMOTOTHI Trpaduka (YHKIUHU; YMEHHE
BBIUUCIATh IPOU3BOJHBIE CYMMBI, IPOM3BEACHMS, YACTHOTO H
KOMITO3UIIMU (YHKIUH, HAXOAUTh YpaBHEHHE KacaTelbHOM K rpaduxy
(GYHKINU; yMEHUE HAXOIUTh MPOU3BOJHBIC 3JEMEHTapHBIX (YHKINH;
YMEHHE UCIOJIb30BaTh IPOU3BOJIHYIO Uil HCCIeAOBaHUS (QYHKIIH,
HaXo/JWTh HauOOJbIIME W HAMMEHBIINWE 3HA4YeHUs (YHKUHN; CTPOHUTH
rpad¥K MHOTOYJIEHOB C HCIIOJIb30BAaHMEM armrapaTa MaTeMaTH4ecKOro
aHaJn3a; NPUMEHATh IPOU3BOJHYIO U HAaXOXKIEHUS HAWIYdIlIEero

pEeIICHUA B IPUKIAAHBIX, B TOM YHCJIC COLMAIBHO-3KOHOMHYCECKUX H




(bU3MYeCKUX 3a7a4ax; HaXOAUTh IUIONMIAIA U 00BEMBI GUTY C TTOMOIIIBIO
HMHTErpayia; MPUBOJAHUTH MPUMEPbl MAaTEeMAaTHYCCKOTO MOJICITMPOBAHUS C

MOMOIIBIO T (hepeHIHATBHBIX YPaBHEHHUHA

YMeHue onepupoBarh MOHATHAMU: Tpaduk GyHKIHH, 0OpaTHAs QyHKITHS,
KOMITO3MIMS (QYHKIMHA, JuHEeWHass (QyHKuus, KBagpaTHyHas (yHKIUS,
panmoHanbHast (QYHKLIWSA, CTeTeHHas (YHKIHS, TPUTOHOMETPHUYECKHUE
¢byHKIMH, 0OpaTHBIE TPUTOHOMETPUYECKHE (YHKIMU, NOKa3aTelbHAs U
norapumuueckas (QyHKIUH, yMEHHE CTPOHUTHb TpapuKH H3Y4YECHHBIX
(GyHKIMA,  BBINOJHATH  IpeoOpa3oBaHus  TrpadukoB  GyHKIIUH,
WCTIOJIB30BATh TPaQUKH U U3Y4EHHsI MTPOIECCOB M 3aBUCUMOCTEH, MpH
pELICHUH 3a7a4y U3 JAPYruX Y4eOHBIX MPEJMETOB M 3a7ad U3 pealibHOi
KU3HH, BBIpaXaTh (OpPMYIaMHd 3aBUCHMOCTH MEXIY BEIHYMHAMH;
UCIIOJIb30BAaTh CBOWCTBA M rpaduKu QYHKIUHA IS pELIeHUs] ypaBHEHUH,
HEPaBEHCTB M 33J1a4y C MapameTpamu; U300pakaTb HA  KOOPIWHATHOM
IUIOCKOCTH MHOJKECTBA PEIICHUH YpaBHEHHH,

HCPABCHCTB U UX CUCTEM

YMeHue pemiarb TEKCTOBBIE 3a/laddl pPa3HbIX TUIOB (B TOM YHCJE Ha
MIPOLIEHTHI, JOJIM U YacTH, Ha JBUXKEHHE, padoTy, CTOUMOCTh TOBapOB U
yCIIyT, HAJIOTH, 3a/1a4M U3 00JacTH yNpaBJIeHUs JTUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTABJIATH BBIPAKEHUS, YpaBHEHHS, HEPABEHCTBA M MX
CUCTEMBI IO YCJIOBHUIO 3aJa4M, HUCCIEHOBATh IOJYYECHHOE pELICHUE U
OLICHMBATh MPABJONOAOOHOCTh pPE3yIbTaTOB; YMEHUE MOJEIUPOBATh
peanbHbIE CUTyallUM Ha SA3bIKE MATEMAaTUKH; COCTABIIATH BBIPAKECHUS,
YPaBHEHUs1, HEPABEHCTBA U UX CUCTEMBI 10 YCIIOBHUIO 33/1a4U, UCCIIEI0BATh
IIOCTPOEHHBIE MOJEINU C HCIOJIb30BAHUEM arrapara

anredppl, THTEPIPETUPOBATH OTYYEHHBIN pe3ysIbTaT

YMeHue onepupoBath MOHATHAMU: CpeiHEe apudmMeTuyecKkoe, Mearana,
HauOOoJbIIIee M HAUMEHbBIIIEe 3HAYCHUS, pa3Max, TUCIIEPCHUsl, CTaHIapTHOE
OTKJIOHEHHE YMCJIOBOro Habopa; yMEHUE W3BJIEKaTh, MHTEPIPETUPOBATH
nH(pOpMaIIHIO, TIPE/ICTABICHHYIO B TA0NUIIAX, HA AMArpaMMax, rpadukax,
OTPaKaIOIIYIO CBOICTBA peajbHBIX MPOLECCOB U SIBICHUI; MPECTABIATD
nHOpMALIMI0O € TIOMOIIBIO Ta0NWIl MW JUarpamMm; HcCCleoBaTh
CTaTUCTUYECKUE JaHHbIe, B TOM YHCIE C MPUMEHEHUEM TrpapuuecKux
METOJIOB ¥  DJIIEKTPOHHBIX  CPEACTB; TrpadUUecKu  HCCIEA0BaTh
COBMECTHbIE HAOMIOACHHS C T[OMOIIBI0 JHarpaMm

paccenBaHys U JUHEHHON perpeccuun




YMeHue onepupoBaTh MOHATHUSMH: CIyYalHBIM OMNBIT W CIy4ailHOE
COOBITHE, BEPOATHOCTH CIY4allHOTO COOBITHS; YMEHHE BBIYUCISATDH
BEPOSITHOCTh C HCIIOJIb30BAaHHEM TIpaUUeCKUX METO/I0B; NPUMEHSTH
(bOpMyIIBI CIIOKCHHS U YMHOXXEHHS BEPOSTHOCTEH, (OpPMYNy MOIHOM
BEpOSATHOCTH, popmyny bepHymim, komOuHaTOpHBIE (DAKTHI U (POPMYIIBL;
OLICHMBATh BEPOSITHOCTH pEAITbHBIX COOBITHH; YMEHHE OIIepHPOBAThH
MOHATUSIMH: CIIydaiiHash BEJIMYMHA, PpACIpEICICHUE BEPOATHOCTEH,
MaTeMaTU4ecKoe OXKHJAHHWE, UCIEPCUS W CTaHAAPTHOE OTKJIOHECHHUE
CllyyailHOM BeNMYUHBI, (YHKLIUU paclpelesieHuss W IUIOTHOCTH
PaBHOMEPHOT0, IOKa3aTEILHOTO M HOPMAJIBHOTO paclpeieeHuIl; yMEHUE
WCIOJIb30BATh CBOMCTBA U3YUYEHHBIX PACHIPEICICHHA ISl pEIICHH 3a1a4;
3HAKOMCTBO C TIOHSTHSMH: 3aKOH OOJIBIINX YHCEI, METO/IbI BEBIOOPOYHBIX
WCCIICIOBAaHM; yYMEHHE TPUBOIUTH TPUMEPHI TPOSBICHHUS 3aKOHA
OONIBIIMX 4YHCENT B TPHUPOJHBIX W OOIIECTBEHHBIX SBJICHUSX; YMEHHE
OTIEpPUPOBATH TIOHSATHSIMHU: COYETAHUE, NIEPECTAHOBKA, YMCIIO COUYCTAHHIA,
YHUCIO  TIEPECTAHOBOK; OMHOM  HpIOTOHA; yMEHHE  TIPUMEHSATH
KOMOMHATOpHBIE (haKThl U PACCYKACHUS JUTS pEIICHUS 3a7a4; OIICHUBATh
BEPOSTHOCTH  pealibHbIX  COOBITUH; COCTaBJISATh

BEPOSATHOCTHYIO MOJIENIb U MHTEPIIPETUPOBATH NIOJIyYEHHBIN PE3yJIbTaT

YMenune ONnepupoBaTh IMOHATUAMMU: TOYKa, npsamas, IIIIOCKOCTBH,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMUYNHA YIJIA, IUIOCKUM yroJI, 1By PaHHBINA
yroJ1, TPEXTPAHHBIN YroJl, CKPELIUBAIOIIUEC NIPSMBbIE, IIapAIICIBHOCTD U
NECPpHNCHANKYIIAPHOCTL NPSAMBIX U HHOCKOCTefI, Yroia MCExAy IMpPAMBbIMHU,
yroa MEXKAY NPsIMOM M IUIOCKOCTBIO, YIOJd MEXKIY IUIOCKOCTSAMH,
paccTositHue OT TOYKM 1O IIJIOCKOCTH, PACCTOSHHE MEXKIY IpPSIMBIMU,
paccTosiHue MEXAy IUIOCKOCTAMM; YMEHHE UCIOJIb30BaTh IIPU PELICHUU
3a1a4 U3YUCHHBIC (i)aKTI)I 1 TCOPEMBI IINIAHUMETPUU, YMCHHUEC OLICHUBATH
pa3Mepbl OOBEKTOB OKPYKAIOLIET0 MHUPA; CTPOUTh MaTeMaTHUECKUE
MOJEJIH C IOMONIBI0 TE€OMETPUYECKHUX TOHITHI H

BCJIMYHH, PCIIaTh CBA3aHHBIC C HUMU ITPAKTHUYCCKUC 3aJa9n
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YMeHue omnepupoBaTh MOHATUAMU: IUIOLWAAb (QUIYpBl, 00bEM (UTYPHL,
MHOTOTPaHHUK, MPaBUIbHBIH MHOTOTPAaHHUK, CEYEHHE MHOTOIPaHHUKA,
KyO, mapajuienenuiesn, Npu3Ma, OUpamMuaa, (Gurypa M MOBEPXHOCTb
BpallieHus1, MWIMHAP, KOHYC, map, cdepa, miomanas cepsl, MIONaab
MOBEPXHOCTU MHPaMH[bI, NMPHU3MBI, KOHyca, LWIMHIpPA, 00BEM Kyoa,

MPSIMOYTOJIBHOTO Tapajulefienuneaa, MUpaMHIbl, MPU3MBbI, LWIMHIPA,




KOHYyCa, Iapa, pa3BépPTKa MOBEPXHOCTH, CCUCHMS KOHYca WM IIWIMHJIPA,
napajulellbHble OCH MM OCHOBAaHHMIO, CEYEHHE Ilapa, IUIOCKOCTH,
Kacamomascs chepbl, HUIMHApPA, KOHYCa; YMEHHE CTPOUTH CEUECHUE
MHOTOTpaHHHKa, N300pakaTh MHOTOTPAaHHUKH, (UTYPHI M TIOBEPXHOCTH
BPAILCHHS, UX CEYCHUS, B TOM YHUCIIE C TIOMOIIBIO 3JIEKTPOHHBIX CPE/CTB;
YMEHHE IPUMEHATh CBOMCTBA F€OMETPUYECKUX (DUTYP, CAMOCTOSTEIHHO
(hopMyIHPOBATH ONPEACTICHUS H3y4aeMBbIX (PUTYD, BBIIBUTATh TUTIOTE3bI O
CBOMCTBaX W TPH3HAKAX TI'€OMETPUYECKUX (UTyp, 0OOCHOBBIBATH HIIH
OmpoBepraTb MX; YMEHHE MPOBOAUTH Kiaccupukanuio ¢uryp mo
pa3MYHBIM TPU3HAKAM, BBINOJIHATH HEOOXOJMMBIC JIOTOJHUTEIBHBIC

MOCTPOCHUSI
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YMeHHne omnepupoBaTh TOHSATHUSIMH: JIBUKCHHE B IPOCTPAHCTBE,
napaulebHBIA TIEPEeHOC, CUMMETPHS Ha IUIOCKOCTH U B MPOCTPAHCTBE,
MMOBOPOT, MpeoOpa3oBaHWE MMOA0OWS, IMOA00HBIE (UTYPBI;, YMCHHE
pacro3HaBaTh paBHBIC M MOAOOHBIE (UIYPHI, B TOM YHCIE B NPHPOE,
HCKYCCTBE, apXUTEKTYype; HCIOJIH30BATh T'€OMETPHUYECKHE OTHOIICHUS
IIPY PELICHUH 331a4; HAXOAUTh F€OMETPUYECKUE BEIMUMHBI (JTTMHA, YTOJI,
Iouaib, 00bEM) U PEIICHUH 3a/1a4 U3 IPYTUX y4EOHBIX MPEIMETOB U
U3 peaJbHOM JKHU3HU; YMEHHE BBIYHCIATH I'€OMETPHUUECKUE BETUUHHBI
(mmHA, yroJj, TUIOMAAb, O0BEM, IUIOMIAAh TMOBEPXHOCTH), HCIOIB3YS
u3yueHHble (POPMYJIBl U METO/bI, B TOM YHCIE: IUIOLA/]b MOBEPXHOCTH
MMpaMHJIbl, TPU3MBbI, KOHYCA, HWIMHJIpa, IJI01aab cheprl; 00bEM Kyda,
NPSIMOYTOJIBHOTO TapaijieNenunesa, MUpaMuIbl, MPU3Mbl, LWIMHIPA,
KOHyCa, IIapa; yYMEHHWE HaXOIUTh OTHOIICHHE OOBEMOB

MOJOOHBIX GUryp
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YMmenue OIICPpHUPOBATH NMOHATUAMU: IPAMOYT'OJIbHAA CUCTEMA KOOPJAUHAT,
BCKTOP, KOOpAWHATBI TOYKH, KOOPAHWHATBI BCKTOpA, CyMMa BCKTOPOB,
MNPOU3BCACHUC BCKTOpa Ha YHCJIO, Pa3IOKCHHUEC BCKTOpa II0 63.31/Icy,
CKaJIIpHOC IIPOM3BCACHUC, BCKTOPHOC IIPOU3BEACHHUEC, YIOJI MECKIOY
BCKTOpPAaMH; YMCHHUC HUCIIOJIb30BATh BeKTOpHBIﬁ n KOOpﬂHHaTHLIﬁ METOJ
oJig peIICHHA TCOMCTPHUYCCKUX 3aJady MW 3aJady JpyTrux yqe6H1,1x

npeaMETOB
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YMeHue BEIOUpaTh MOIXO AN METO/T JTsl PEIICHUSI 3a/1a4H; TOHUMaHUe
3HAYUMOCTH MATEMATUKH B W3YUYCHUU TPUPOJHBIX U OOIIECTBEHHBIX
MpOILECCOB W  SIBIICHUH; YMEHUE PACIO3HABATh

MNPOABJICHUC 3daKOHOB MATCMATHKU B HCKYCCTBC, YMCHHC IPHUBOIAUTH




OpuUMEPbI  MaTEMATHYCCKHUX

MaTeMaTHYECKOU HAyKH

OTKPBITUIA

poccHiicKoi

U MHUPOBOI




IIEPEYEHD 9JIEMEHTOB COAEPKAHMUS, ITIPOBEPAEMbIX HA EI'D
IHO MATEMATHUKE

IIpoBepsieMblii 3J1eMEHT COEPKAHUSA

Kon
1 Uucna 1 BeIYUCIICHUS
11 Harypanbnsle u neinsie yncna. [IpusHaku 1e1MMOCTH LEIbIX YUCEI
12 Pamonanbupie  yncna. OOBIKHOBEHHbIE W AECATHYHbIE JIpOOM, TPOLIEHTHI,
' OeCKOHEeUHbIe IEpUOANYECKHIE APOOH
13 Apudmernueckuii KOpeHb HAaTypaJlbHOW cTereHH. J[eHcTBus ¢ apudMeTHYecKuMu
' KOPHSIMH HaTypaJlbHOU CTENICHU
14 Crenens ¢ nenbM nokasateneM. CTeneHb ¢ palMoHalIbHbBIM MToka3aTeneM. CBoiicTBa
' CTENEeHU
15 CuHyc, KOCHMHYC M TaHIE€HC YMCJIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHI'€HC YMCIIOBOIO apryMeHTa
1.6 Jlorapudm uncna. JlecsiTuunble 1 HATypaibHbIE JOTapu(MBbI
JleficTBuTeNnbHBIE  uYucha. ApU(PMETHYECKHE Omepauud ¢ JAeHCTBUTEIbHBIMU
1.7 gyrciaamu. [TpuGnmkEHHbIC BRIYUCICHHUS, TTPaBUiIa OKPYTJICHUS, TPUKHUIKA U OIICHKA
pe3yibTaTa BEIYMCICHUN
18 ITpeoOpa3oBanue BeIpaskeHUN
1.9 KomruiekcHsle uncna
2 VYpaBHEHMsI U HEpPAaBEHCTBA
2.1 enble u ApoOHO-pallMOHATIbHBIE YPaBHEHUS
2.2 WppanmonanbHble ypaBHEHUS
2.3 Tpuronomerpuyeckue ypaBHEHUS
2.4 [Toka3zaTenbHble U JIorapu(MUUECKUe YpaBHEHHUS
2.5 Lenbie u qpoOHO-palOHATIBHBIC HEPABEHCTBA
2.6 WppanmonanbHble HEpaBEeHCTBA
2.7 [TokazarenbHble U JorapudMUUecKrie HepaBeHCTBA
2.8 Tpuronomerpuyeckue HepaBeHCTBa
2.9 CucTeMbl U COBOKYITHOCTH YpaBHEHHH U HEPABEHCTB
2.10 VYpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C TapaMETpaMU
211 Matpuia cucTeMbl TMHENHBIX ypaBHEHUN. OnpeaenuTelb MaTpULIbl




OyHKIIUU U TpaduKh

@Oynkius, crnocodbl 3amanust ¢yHkuuu. ['padux ¢ynkuuu. B3ammuo oOpatHbie

3 ¢bynkuuu. YérHeie 1 HeuéTHbIe QyHKUIMU. [lepronndeckue GyHKINH
OOnacte ompeneneHuss W MHOXKECTBO 3HaueHUM @yHkuun. Hymun ¢yHkuun.
32 IIpomexxyTkn  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (YHKLHUU.
' MakcumymMbl 1 MUHUMYMBl (yHKOUH. Hambonbliee u HauMeHbIee 3HAYCHUE
(GYyHKLIMU Ha IPOMEXYTKE
33 CrenenHasi (yHKUUS C HATypajJbHBIM M IIeNBIM ToKa3areraeM. E€ cBoiicTBa u
' rpaduk. CBoiicTBa 1 rpadMK KOPHS N-0i CTENECHU
3.4 Tpuronomerpuveckne pyHKIIUHN, UX CBOWCTBA U Tpaduku
3.5 [Toka3zarenbHas u morapupmMudeckas GyHKINH, UX CBOWCTBA U Tpaduku
36 Touku paspeiBa. Acumntotsl rpaduxoB ¢yHkuuid. CBoicTBa  (YHKIIMIA,
' HENpepbIBHBIX HA OTPE3Ke
3.7 ITocnegoBaTen HOCTH, CIIOCOOLI 3aMaHUs [I0CIIEI0BATEILHOCTEN
3.8 Apudmerndeckas u reomerpaueckas nporpeccun. Dopmyia CI0KHBIX TPOLEHTOB
4 Hauana maTemMaTHueckoro aHaamsa
4.1 [TpousBonnas pynkuuu. [Ipon3BoHbIE FI€eMEHTAPHBIX (QYHKIUIA
[IpuMeHeHHe NPOU3BOJHOM K HCCIEIOBaHMIO (YHKIMH Ha MOHOTOHHOCTh H
4.2 sKcTpeMyMbl. HaxoxieHue HanOoOJbIIEero U HaMMEHbBIIETr0 3Ha4eHus1 (pyHKIUM Ha
OTpe3Ke
4.3 [TepBooOpasnas. Unrerpan
5 MHoskecTBa 1 JIOTHKA
5.1 MHoOXecTBO, onepari Hajl MHOKecTBaMu. Jluarpammel Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BeposiTHOCTB
6.3 Kombunaropuka
7 I'eomerpus
7.1 @urypsl Ha INIOCKOCTU
7.2 [IpsiMble U MIIOCKOCTH B IPOCTPAHCTBE
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7.5

Koopaunatsl 1 BEKTOpbI




INOACHUTEJBbHASA 3AIIMCKA

PaGouas mporpamma y4e6HOTO Kypca « BeposSiTHOCTh U CTaTUCTHKA» 0a30BOTO
ypoBHsI 17151 oOy4daroruxcest 10 —11 kimaccoB pazpaborana Ha ocHOBe DeepaibHOTO
rOCy/IapCTBEHHOTO 00pa30BaTEIBLHOTO CTaHapTa CPEAHETO OOIIero oOpa3oBaHus,
C y4€TOM COBpPEMECHHBIX MHPOBBIX TpeOOBaHUM, TPEABSIBIIEMBIX K
MaTeMaTHYECKOMY OOpa30BaHHWIO, W TPAIUIUH POCCHUCKOTO 00pa30BaHUI.
Peanuzanmsi mporpaMMbl 00ecIieYuBaeT OBIAJICHUE KITFOUEBBIMH KOMIICTCHITUSIMU,
COCTABJISIIOIIIUMU OCHOBY JIJII CaMOPA3BUTHsSI W HEMPEPHIBHOTO 0Opa3oBaHUS,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W IIO3HABATEIILHOTO Pa3BUTHS
JUYHOCTU 00YyYarOIIXCsl.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

VY4eOHbIil Kypc «BeposTHOCTh M CTATUCTHKA» 0a30BOr0 ypOBHS SIBISETCA
IPOAODKEHUEM M Pa3BUTHEM OZHOMMEHHOIO y4eOHOro Kypca 0a30BOro ypoBHS
ocHOBHOM mikoisbl. Kypc mpennazHaueH miis (OpMUpOBaHHSA y OOydYaroLIUXCs
CTaTUCTUYECKOM KYJBTYpbl M IIOHUMaHHS POJIM TEOPUHM BEPOSTHOCTEM Kak
MaTEeMaTUYECKOI0 MHCTPYMEHTA Ui MU3yYeHUsl CIy4yailHbIX COOBITH, BEJIUYUH U
npoueccos. Ilpn u3ydeHum Kypca o0OramaroTcs NpPEACTABJICHUS YYallUXCS O
METOJAaX UCCIEAOBAHNS U3MEHYMBOIO MUPA, PA3BUBAETCS TOHUMAHHUE 3HAYUMOCTH
U OOUIHOCTM MaTeMaTHMYECKUX METOJOB IO3HAHHSA KaK HEOThEeMJIEMOW YacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

Conepkanue Kypca HanpaBJi€HO Ha 3aKPEIIEHWE 3HAHWM, IMOJYYEHHBIX MPU
M3YYEHHHU Kypca OCHOBHOW IIKOJBI M HA PAa3BUTHE IMPEACTABICHUN O CIy4alHBIX
BEJIMYMHAX U B3aUMOCBSI34X MEXI1Yy HUIMHU Ha BaKHBIX IPUMEPAX, CFOKEThl KOTOPBIX
MOYEPITHYTHI U3 OKPYKAOLIETO MUPA.

B cootBercTBUM € yKa3aHHBIMH LEISIMH B CTPYKType Y4eOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» CpPEOHEH IMIKOJbI Ha 0a30BOM YpPOBHE BBIJIEIECHBI
CIIEQYIOIIME OCHOBHBIE coAepXkaTeiabHble JIMHUU: «CiydaliHble COOBITHSA M
BEPOATHOCTHY, «CiTydaliHble BETMUMHBI U 3aKOH OOJIBIINX YHCEID.

BaxxHyro d4acTb Kypca 3aHMMaeT M3y4YE€HHE TIE€OMETPHUYECKOro |
OMHOMMAJIBHOTO paclpeiesieHnid U 3HAKOMCTBO C MX HENPEPhIBHBIMU aHAJIOTaMu
— IOKa3aTeJbHBIM U HOPMAJIBHBIM PACTIPEICICHUSIMU.

Copeprxanue muHun «CinyyaiiHble COOBITUSI M BEPOSITHOCTHY CIIY>KMUT OCHOBOM
st (OPMUPOBAHUS TPEICTABICHUNA O PpacHpelleIeHUH BEPOSTHOCTEH MEXITY
3HAYCHUSIMU CITy4alHBIX BEJIMYWH, a TAaKXKE 3Ta JIMHUS HeoOXoauMma Kak 0aza ais
U3y4YEHHU 3aKOHA OOJIBIINX YUCEN — (PYHIAMEHTAILHOTO 3aKOHA, NEHCTBYIOIEIO B
OpUpojie U OOIIECTBE U MMEIOIIEr0 MaTeMaTHUYECKYHO



dopmanuzaruio. CaMm 3aKOH OOJBIIMX YUCEN MPEJIaraeTcs B 03HAKOMHTEILHOMN
dopMe ¢ MUHMMAJIBHBIM HCITOJIb30BaHHEM MaTEMAaTHIYECKOTO (JOopMaIr3Ma.

Templ, CBSI3aHHBIE C  HENPEPHIBHBIMHA  CIIYYalHBIMH  BCIIMYHMHAMH,
aKIEHTUPYIOT BHUMaHHWE IITKOJIBPHHKOB HA OINHWCAHUW W HM3YYCHHM CIydalHBIX
SIBJICHUH C IOMOIIBIO HEMPEPBIBHBIX (PyHKIMA. OCHOBHOEC BHUMAaHUE YICISICTCS
N0Ka3aTeIbHOMY M HOPMAJILHOMY PaclpeleiICHUsAM, MPH 3TOM MPEIojaracTcs
O3HAKOMUTEIILHOE U3YUYCHHE MaTepraa 0e3 I0Ka3aTeJIbCTB MPUMEHSIEMBIX (haKTOB.

MECTO KYPCA B YYEBHOM IIVIAHE

Ha HN3YUCHHUC KypcCa «BGPOHTHOCTB M CTaTUCTUKA» Ha 0a30BOM YPOBHEC OTBOAUTCA
l yac B HCACIIO B TCUCHUC KaXXI0I'0 I'oJa 06y‘-ICHI/IH, Bcero 68 y‘-I€6HI>IX qacCoOB.



COAEPXKXAHUE YYEBHOI'O KYPCA
10 KIIACC

[IpeacraBienre MAaHHBIX C TOMOIIBIO Tabmui u nauarpamm. Cpexanee
apupMeTHyecKoe, MeauaHa, HauOoJiblllee W HAaWMEHbIIEEe 3HAYEHHUS, pa3Max,
JUCTIEPCHUs U CTAHJAPTHOE OTKJIOHEHUE YHUCIOBBIX HAOOPOB.

CrnyyaliHble S3KCIIEPUMEHTHI (ONBITHI) U CIy4YailHble COOBITHS. DJIEMEHTApHBIE
coObITUs (UCX0bl). BeposTHOCTH ciydailHOrO coObITUSA. Bau30cTh 4acTOTHI U
BEPOATHOCTH COOBITUIN. ClTydaiiHbIe OMBITHI C PABHOBO3MOXXHBIMU 3JIEMEHTAPHBIMU
coOblTUsIMU.  BeposTHocTH  COOBITUH B ONBITaX €  PaBHOBO3MO>KHBIMU
3JIEMEHTapPHBIMU COOBITUSMHU.

Omnepanuu Haj COOBITUSAMU: NepecedyeHne, 0O0beAUHEHNE, TPOTUBOMNOIOKHBIE
coObITHs. Jnarpammel Ditnepa. Dopmyiia ClI0KEeHUS BEPOSATHOCTEM.

VYcnoBHasE BEPOATHOCTb. Y MHOKEHHME BEPOSTHOCTEN. [lepeBO CiydallHOTrO
skcrepumenTa. @opmyria MoaHOM BepossTHOCTU. HezaBucumbie COOBITHSI.

KoMOunaTopHoe npaBuino ymHoxxkeHus. IlepecranoBku u pakropuai. Yucno
coueranuit. Tpeyronpuuk [lackans. ®opmyna 6uHoma HeroToHa.

bunapHbIil ciiydaifHbIi OMBIT (MCHBITAHKE), YCIIeX U Heyaada. HezaBucumele
ucnbiTaduss. Cepusi HE3aBUCHUMBIX HCIBITAaHUM 10 nepBoro ycnexa. Cepus
HE3aBUCHUMBIX UCTIIBITAHUN bepHyIu.

CnyuvaitHas  BennunHa. Pacnpenenenne  BeposAtHocte.  [{marpamma
pactipenenenus. [Ipumepsl pacnpeneneHui, B TOM YHCIE, F€OMETPUYECKOE H
OMHOMUAJBHOE.

11 KITACC

UucnoBple  XapaKTEpPUCTUKM  CIyYaWHBIX  BEIMYUH: MaTeMaTH4YECKOe
OKMJAHUE, IUCIIEPCHs W CTaHJApTHOE OTKJIOHEeHWe. [Ipumepsl npuMeHeHUs
MAaTeMaTHYECKOTO0 OXKUIAHWS, B TOM YHUCIE B 3aJadax M3 MOBCEIHEBHOU JKHU3HHU.
MateMatnyeckoe okujaHue OMHAPHOUN ciaydyallHOM BeIMYMHBI. MareMaTuyeckoe
O’KMJIAHUE CYMMBI CITy4YalHbIX BEIMYMH. MaTeMaTH4eCcKOe OKUIaHUE U JUCTIEPCUS
reOMETPUYECKOTO 1 OMHOMUATILHOTO Pacpe/IeIICHUH.

3akoH OOJBIIMX YHCENl W €ro pojib B HayKe, NpUpoJie U OOIIEeCTBE.
Br160pouHbIil METOT MCCITETOBAHUIA.

[Ipumepsl HENPEpBIBHBIX ClOy4YaHbIX BenuuyuH. [loHSATHE O IIOTHOCTH
pacrnpeneneHus. 3a1aun, IPUBOASIIME K HOPMaJIbHOMY pactpeneneHuro. [lonarue
O HOPMAaJIbHOM pPAaCIpEACICHNUH.



IINTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pPE3yNbTaThl OCBOEHUSA MPOrpaMMbl YYeOHOro TMpeaMeTa
«MareMaTrka» XapaKkTepu3yrTCs:

I'pa:xxnanckoe Bocnuranue:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKOMN TO3UIIMN 00YUAIOMIErocsi Kak aKTHBHOTO
M OTBETCTBEHHOTO WI€HAa POCCHUUCKOrO OOIIECTBA, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHUH,
poLenyp TpaxJaHCKoro oOmiecTtBa (BBIOOpPHI, OMNPOCHI WU MP.), yYMEHUEM
B3aMMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHUH C UX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

IlaTpuoTnyeckoe BOCIUTAHME:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TPaXKTAHCKON UACHTUUYHOCTH, YBOXKCHHS K
MPOIIIOMY Y HACTOSIIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSM POCCHUMCKUX MAaTEMATUKOB U POCCUMCKOW MAaTEMAaTHYECKOW IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTH)KCHUM B JPYrUX HayKaxX, TEXHOJOTUAX, chepax
HKOHOMUKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHICKOTO HApOoJa;
c(hOpPMUPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHUS, DJTHUYECKOTO  TMOBEACHUS,
CBSI3aHHOT'O C MPAKTUYECKUM MTPUMEHEHUEM JIOCTHKEHUM HAYKU U JEATeIbHOCTHIO
y4€HOT0; 0OCO3HAHWEM JIMYHOTO BKJIa/a B MOCTPOCHHUE YCTOMUHUBOTO OYAyIIETO.

JcTeTHYECKOe BOCIMTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHPY, BKJIOYAs 3CTETHKY MaTEMAaTHYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a]1a4, PEIICHU, paCCy ACHUI; BOCIPUUMUYUBOCTHIO
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA.

du3znyeckoe BOCNUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATH MaTeMaTHYECKUE 3HAHUS B
WHTEpecax 37J0pOBOTO U 6€30macHOr0 00pasa KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3JIOPOBbIO (370pOBOE€ TMUTAHHE, COATTAHCUPOBAHHBIN PEKUM 3aHATUA U
OTIbIXa, peryJisipHas pu3zndeckas akTUBHOCTH); PU3HMUECKOTO COBEPIIICHCTBOBAHUS,
[P 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AESATEIBHOCTHIO.

TpynoBoe BocniuTaHue:

TOTOBHOCTBIO K TPYJy, OCO3HAHHEM IIEHHOCTH TPYAOJIOOUS; UHTEPECOM K
pazmuuHbiM  chepaM  NMPOdEeCCHOHAIBHOM  JESITEIBLHOCTH, CBSI3aHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSIMHU, YMEHHUEM COBEPIIATh OCO3HAHHBIA BHIOOP
Oynymeld mnpodeccun W peann30BBIBATh COOCTBEHHBIC JKU3HCHHBIC TUIAHBI,



TOTOBHOCTBIO W  CIOCOOHOCTBIO K MaTeMaTHUYeCKOMY OO0pa3oBaHUI0 U
caM000pa3oBaHUI0 HA TPOTSHKCHUH BCEW KU3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHISCKON HAITPaBICHHOCTH.

IK0JI0rHYeCKoe BOCIIUTAHUE:

c(OPMUPOBAHHOCTHIO IKOJIOTHYECKOH KYJIbTYPHI, TMOHUMAHUEM BIUSHUS
COLIMATbHO-PKOHOMHUYECKUX TPOIIECCOB HA COCTOSIHUE MPUPOIHON M COIMAIBHOM
CpeIbl, OCO3HaHWEM TJ00aJbHOTO XapakTepa SKOJOTHYECKHX MpoOlieM;
OpUCHTAIMCH Ha NMPUMCHCHHE MAaTEMAaTHYSCKHUX 3HAHWHA I PEIICHUS 3a7ad B
00J1aCTH OKPYIKaIOIIEH Cpe/Ibl, INTAHUPOBAHHMSI TTOCTYITKOB U OIEHKH X BO3MOYKHBIX
TIOCIICACTBHM JUISI OKPYXKAIOIICH CpeIpl.

LleHHOCTH HAYYHOTO MO3HAHUS:

C(OPMHUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIICTO COBPEMEHHOMY
YPOBHIO  pa3BUTHSA HAyKH ©  OOIIECTBCHHOH TNPAKTHKH, ITOHHMaHHEM
MaTEeMaTHYECKONH HayKM Kak c@epbl YeJOBEUCCKOH JCSITEIbHOCTH, ITaroB e
pa3BUTHA W 3HAYMMOCTH JJIS Pa3BUTHS I[MBHIW3ALMW; OBJIAJICHHUEM S3BIKOM
MaTEeMaTHKd M MaTeMaTHYECKOW KyJIbTYypOW KaK CPEICTBOM TIO3HAHHS MHPA;
TOTOBHOCTBIO OCYIICCTBIIATh NMPOCKTHYIO M HCCIICIOBATCIIbCKYIO JCATCIIBHOCTD
WHIWBHUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATDBI

MeTtanpeaMeTHbIe pe3yJbTaThl OCBOSHHUS MPOrpPaMMbl y4eOHOTO TpeaMeTa
«MaremaTuka XapaKTepU3yIOTCS OBJIaJICHAEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OClCBUAMY, — VHUBEPCANbHLIMU — KOMMYHUKATMUBHBIMU
0elicmeUsMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OellCTMEUAMU.

1)  Vuueepcanvnvie = noznasamenvmvie  Oelicmeus, — 0Oecnedusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCo8 00yuarowuxcs (oceoenue
Memo008  NO3HAHUA — OKPYHCAIOUle20  Mupa,  NnpuMeHeHue  JI02UYecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1oruyeckue 1eHCTBUA:

* BBIABJISITh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUYCCKUX
OOBEKTOB, TOHATUH, OTHOIICHUN MEXTYy MOHATUAMU, (OPMYIHPOBATH
OTpeeICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIM  IPU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHHUSA, KPUTEPHUU
MIPOBOJIMMOTO aHAJTN3A;

« BOCIOpUHUMATH, (opMymupoBaTh W MPEOOPa30OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHWYHBIC, YAaCTHBIC W OOIIWCE;
YCIIOBHEIE,

s BBIABIATH  MAaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeurs B (aKTax, JAHHBIX, HAONIOACHUSX W YTBEPKICHUSX;



npeuiaraTb KpUTEPUH 1S BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

- JieJaTh BBIBOJBI C HCIIOJb30BAHWEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHUH, YMO3aKIFOUEHH 110 aHAJIOTUH;

« MPOBOJHUTH CaMOCTOATEIIEHO J0Ka3aTeIbCTBA MaTeMaTUYECKHUX
YTBEPXKJAEHUM (MpsIMbIE U OT MPOTUBHOTO), BHICTPAUBATH apTyMEHTAIHUIO,
NPUBOAUTH MPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS U BBIBOJIBL;

- BbIOMpaTh CcHOCOO pemeHus y4eOHOM 3anayu (CpaBHUBATh HECKOJBKO
BApUAHTOB peIIEHUs, BBIOMpATh HaWbOOIee MOAXOAAIIMN ¢ Yy4ETOM
CaMOCTOATENbHO BBIJIETICHHBIX KPUTEPHUEB).

ba3oBble uccienoBare/ibCKue JeicTBUA:

* HCIOJb30BAaTh BOMPOCHI KaK MCCIEAOBATENbCKUI MHCTPYMEHT MO3HAHMUS;
bopMynaMpoBaTh BONPOCHI, (UKCUPYIOLIME MPOTHUBOpPEUYUE, MpoOIeEMYy,
yCTaHaBJIMBaTh HCKOMOE W  JaHHOe, (opMuUpoBaTh  THUIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3UL1IO, MHEHHUE;

+ IPOBOJUTH CaMOCTOSITEIIEHO CIUIAaHUPOBAHHBIN AKCIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBIIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
O0OBEKTa, SBJIECHMS, MPOLECCA, BBISBICHUIO 3aBHUCHUMOCTEH MEXKIY
00BEKTaMH, SBICHUSIMH, IPOIIECCaAMU;

s CaMOCTOSITENIBHO (hOPMYIMPOBATH OOOOIICHNS U BBIBOJBI IO PE3YJIbTaTaM
IPOBEAEHHOIO HAOMIOEHUS, UCCIIEJOBAHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIECHUIA;

« TMPOTHO3UPOBATH BO3MOXKHOE PAa3BUTHE IPOILIECCA, A TAKXKE BBIIBUTATh
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora ¢ nngopmanmeii:

+  BBISBIATH JePUIIUTH HHGOPMAIUU, JaHHBIX, HEOOXOIUMBIX /IS OTBETA Ha
BOIPOC U JJIsl pEUICHUS 3a/1auH;

- BbIOMpaTh UH(OpPMAIMIO U3  UCTOYHHUKOB  PA3UYHBIX  THUIIOB,
aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAIUIO
pPa3TUYHBIX BUOB B (POPM MIPEICTABIICHNUS,

s CTPYKTYpUpOBaTh MHGOPMALIMIO, IPEJCTABIATh €€ B Pa3IM4HbIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKy;

- OILICHUBATH HaJEXKHOCTh uHbOopMaIuu 1o CaMOCTOSITEJIBHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2)  Vwuueepcanvnvie  KOMMYyHUKamueHvle  Oelicmsus,  0becnevusaon

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0menmue:



BOCIPUHUMATH U (OPMYITUPOBATH CYkKJACHUS B COOTBETCTBUU C YCIOBUSIMHU
U LeJIAMH OOILIEHHUS;, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHUS
B YCTHBIX M MUCBMEHHBIX TEKCTaX, aBaTh MOSICHEHUS IO XOJy PEIICHHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJyYE€HHBIN pPE3yJIbTaT;

B X0J1€ 00CYKJI€HUS 3a7aBaTh BOIIPOCHI 10 CYIIECTBY 00CYX AAEMOU TEMBI,
poO0JIeMBbl, perraeMoi 3aj1auu, BbICKa3bIBaTh UACH, HAIICJICHHBIEC HA MIOUCK
pPEILIEHHUSI; COMOCTAaBIATh CBOM CYXKIECHHS C CYXICHUSMH JPYTUX
YYaCTHUKOB JHAaliora, OOHApyXMBAaTh Pa3IU4Me U CXOJCTBO TMO3UIIUH; B
KOpPEKTHOH popme GpopMyIHpoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;
NPEACTABIATh  PE3YyJbTaThl  PEIICHWS  3aJayd,  OKCIEPUMEHTA,
UCCJIEJOBAHMSI, IPOEKTA; CAMOCTOSITENILHO BEIOMPATh (JOpMAT BBICTYIUICHUS
c y4€TOM 3aj1a4 Ipe3eHTAlUU U OCOOEHHOCTEN ayAUTOPUH.

CorpyaHuyecTBo:

3)

MOHUMATh U UCIIOJIH30BATh MPEUMYIIECTBA KOMAHIHOW U MHAUBUAYaIbHOM
paboThl MpHU peUIeHUU YYEOHBIX 3a/ay; MPUHUMATH 1EJIb COBMECTHOM
NESATEIbHOCTH, IUJIAHUPOBATh  OPraHU3allil0  COBMECTHOM  paboThI,
pacmpenensaTh BHABI paboT, JOTrOBapuBaThCSA, OOCYXKIATh MPOIECC U
pe3yabTat paboThl; 0000IIaTh MHEHHS] HECKOJIBKUX JIFOCH;
y4acTBOBaTh B IPyNMoBbIX ¢opmax paboThl (00CykaeHHS, 0OMEH MHEHUA,
«MO3TOBBIE MITYPMbD» U WHBIC); BBINOJIHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATH CBOU JIEUCTBHUSI C APYTUMH WICHAMH KOMaH/IbI; OLICHUBATh
KaueCTBO CBOEro BKJaja B OOMMA TMPOAYKT TIO KPHUTEPHSIM,
chOpMYITUPOBAHHBIM YIaCTHHKAMU B3aUMOICHCTBHSI.

Vuueepcanvuvie  pezynamuenvie Oeticmeus, obecneuusarom

Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTIU.

Camoopranusanus:

COCTaBJISATh IJIaH, aJITOPUTM PEIICHUs 3a/1aul, BIOUPATh CIIOCOO pelieHus ¢
y4€TOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTUPOBATh BAPUAHTHI PEUICHUN C Y4ETOM HOBOM WH(MOPMAITIH.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMM  [O3HABATEIILHOM  peduieKCUM KaK OCO3HaHUS
COBEPIIIAEMBIX JICMCTBUH M MBICIUTENBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BJIAJICTh CITIOCOOAMU CAaMOTIPOBEPKHU, CAMOKOHTPOJIS POIIEcca U pe3ybTaTa
pEIIEHUs] MATEMaTUYECKOM 3aa4u;

MPEIBUAETH TPYIHOCTH, KOTOPBIE MOTYT BOBHUKHYTH IPU PEIICHUH 3a4a4H,
BHOCHUTH KOPPEKTHUBHI B JICSITEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB,
JAHHBIX, HAWJCHHBIX ONMUOOK, BHISIBICHHBIX TPYIHOCTEH;



+ OIICHMBAThb COOTBETCTBHE pe3yjbTaTa I€Id U YCJIOBUSM, OOBSCHSTDH
IIPUYUHBI JTOCTHIKEHHUS WIM HEIOCTHXKECHUS PE3YJIbTAaTOB ACATEIBLHOCTH,
HaXOJUTh OIIHUOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIbTATDBI
10 KJIACC

Yurtate ¥ CTPOUTH TAOTHUIIBI U TUATPAMMBI.

OmnepupoBaTh NOHATUSAMU: CpeAHee apudmeTnyeckoe, Meiana, HauoobIee,
HanMEHbLIEE 3HAUEHUE, pA3MaX MACCUBA YUCJIOBBIX TaHHBIX.

OmneprpoBaTh NOHATHUAMU: CIyYalHbBIN 3KCIEPUMEHT (OMBIT) U CiIy4yailHOe
COOBITHE, BJIEMEHTapHOE COOBITHE (IJIEMEHTApPHBIM HMCXO0J]) CIy4allHOTO OIIbITa;
HaXOJUTh BEPOSTHOCTH B ONBITAX C PABHOBO3MOXXHBIMH CIIy4ailHBIMH COOBITHSIMH,
HaXOJIUTh W CPAaBHUBAThb BEPOSTHOCTU COOBITUA B M3YUYEHHBIX CIIYYaHBIX
DKCIIEPUMEHTAX.

Haxoauts u popmMyanpoBaTh COOBITHS: IEpECEUEeHUE U O0BEIUHEHNE JaHHbBIX
COOBITUH, COOBITHE, NPOTHUBOIOIOKHOE JAaHHOMY COOBITHIO; IOJIb30BaThCS
auarpaMMmamu Jisepa u (popMyJIoi ClI0KEHUs] BEPOATHOCTEN P PELICHUH 3a/ay.

OnepupoBaTh MOHATUSAMHU: YCIOBHAsi BEPOSATHOCTb, HE3ABUCUMBIE COOBITHS,
HaxOJUTb BEPOATHOCTH C IIOMOILIBIO NPAaBWIA YMHOXKEHUS, C IIOMOIIBIO JepeBa
CJIy4alHOTO OIIbITA.

[IpuMeHsATh KOMOMHATOPHOE MPABUIIO YMHOXKEHUS TP PELICHUH 3a/1a4.

OnepupoBaTh NOHATUSAMM: HCIBITAHUE, HE3aBUCHUMBIE HCIBITAHUS, CEPHUS
UCHBITAaHUHM, yCleX M HeyJdaya, HaXOJUThb BEPOSITHOCTH COOBITMM B cepuu
HE3aBHCHUMBIX MCIIBITAHUN 10 IEPBOrO YCIEXa; HAXOAUTh BEPOSITHOCTH COOBITUM B
CEepUHU UCTIIbITaHUN bepHyIu.

OnepupoBaTh  MOHATHUSMH:  CIy4YalHass  BEJIMYMHA,  PaCIpEleICHUe
BEPOSATHOCTEN, TMarpaMMa pacrpeiesICHHUs.

11 KITACC

CpaBHUBAaTH  BEPOSITHOCTHM  3HAUYEHUM  CIy4yallHOM  BEJIMYMHBI 1O
pacrpeeeHNUI0 WIH C TOMOILBIO JUATPAMM.

OnepupoBaTh NOHATHEM MAaTEMaTUYECKOTO OKHUAAHUS; IPUBOJAUTH MPUMEPHI,
KaK MPUMEHSETCS MaTEeMAaTUYECKOE OXHUAAHUE CIIyYalHOW BEJIWYMHBI HAXOIUTh
MAaTEMATUYECKOE OKUAAHUE MO TAHHOMY PACIPEICIICHUIO.

NMetb mpenctaBieHUE O 3aKOHE OOJBIIMX YHCET.

HNMeTs npencraBiaeHue 0 HOPMaJIbHOM PacipeiesICHUN.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoumnuectBo yacos DIeKTPOHHDIE
Ne HaumeHoBaHue pa3aesioB Kontpoabnbie | TpakTHueckue (uudposbie)
0/ ¥ TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThbI
pecypchbl
[IpencraBieHue 1aHHBIX U 4 bubnuoreka LIOK
ONuMcaTeNIbHask CTAaTUCTUKA https://m.edsoo.ru/e0Ob7b0f1
CiyuaiiHbl€ OIIBITHI U
CIIy4aifHbIe COOBITHSI,
OIIBITHI C 3 1 bu6mmoreka [JOK
PaBHOBO3MO>KHBIMU https://m.edsoo.ru/e0Ob7b0f1
DIIEMEHTAPHBIMHU
UCXOJIaMU
Onepanuu Haj
CO6LI:I)TI/I}IMI/I CIIO)KEHUE 3 bubmmorexa LIOK
i https://m.eds00.ru/e0b7b0f1
BEPOSATHOCTEH
YcnoBHas BEpOSATHOCTb,
JIEPEBO CIYYAHOTO
P - N bubmuoreka [IOK
OTBITa, (POpMyIIa MOTHOM 6
https://m.edsoo.ru/e0b7b0f1
BEPOSATHOCTH U
HE3aBUCUMOCTH COOBITUI
DJIeMEHTBI 4 but6mmoreka [IOK
KOMOMHATOPUKH https://m.edsoo.ru/e0b7b0f1
Cepuu nmocnea0BaTeIbHBIX 3 1 bubnmoreka [JOK
WCIIBITAHU I https://m.edsoo.ru/e0b7b0f1
CrnyualiHple BETMUUHBI U 6 bubmuoreka LIOK



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

pacnpeaeneHust

https://m.edsoo.ru/e0b7b0f1

O06001IeHne 1
CUCTEMATHU3ALIUS 3HAHUNU

bubmuorexa [IOK
https://m.edsoo.ru/e0b7b0f1l

OBIIEE KOJIMYECTBO
YACOBIIO ITPOI'PAMME

34



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

11 KIIACC

KoauuecTBO 4acoB

DJIeKTPOHHbIE
HaumenoBanue
Ne (uudposbie)
pa3aeyioB U TeM Kontpoabubie | IlpakTnueckue
n/n Bcero oOpa3oBaTejibHbIE
NMporpaMmbI padoThI padoThI
pecypchbl
Maremaruueckoe
OXKUJAHUE CITy4aliHOM 4 bubmorexa TIOK
g e https://m.edsoo.ru/5fbc5dcl
BEJIMYHHBI
Hucnepcus u
CTaHJapTHOE 4 1 bubmuoreka [IOK
OTKJIOHEHUE https://m.edsoo.ru/5fbcsdcl
CIIy4yallHOM BEJIMYUHBI
3 6 3 1 bubmuoreka [IOK
AKCOH DOIBIIIX AHeeT https://m.edsoo.ru/5fbc5dcl
H
nenp:ffiiszanqHHbl 2 bubmmorexa [IOK
e © https://m.edsoo.ru/5fbc5dcl
(pacnipenenenus)
HopmaneHoe 5 1 bubnmnoreka [IOK
pacupeneneHus https://m.edsoo.ru/5fbc5dcl
IToBTOpEHwMe,
00001IeHHE U 19 9 bu6nuoreka [JOK
cUCTEMaTH3aIUA https://m.edsoo.ru/5fbcsdcl
3HaAHUU
EE KOJIMYECTB
ObL] (0) CTBO 34 5 3

YACOBIIO ITPOI'PAMME



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




HOYPOYHOE IIVTAHUPOBAHUE

MearaHa, HanOoJIbIIee U

10 KJIACC
KosunyecTBO 4acoB DIeKTPOHHDIE
N Tema ypoka Konrpoabubie | IlpakTnyeckue Aara uHpponnie
n/n Bcero u3ydeHusi oOpaszoBaTejibHbIE
padoThbI padoTsbI
pecypchl
IIpencraBpiaeHne JaHHBIX
1 c EOMOHII)IO Ta0IUI] U 1 bubmoreia [OK
https://m.edsoo.ru/25c6d12b
Juarpamm
Cpennee
apudmeTHIecKoe,
MeJIraHa, HanOoJIbIee U
HanMeHbIIIee 3HAUCHMS, bubmmotexa [IOK
2 pasmax, aucnepcus, 1 https://m.edsoo.ru/dd00738d
CTaH/IapTHOE
OTKJIOHEHHME YHUCIIOBBIX
HabOpOB
Cpennee
apudmMeTHIecKoe,
MeuaHa, HanOoJIbIIee U
HanMEHBIIIee 3HAYCHHUS, Bbubmmorexa IIOK
3 pasMax, JUCIIepCus, 1 https://m.edso0.ru/98645f6c
CTaH/IapTHOE
OTKJIOHCHHE YHCIIOBBIX
HaOOpoOB
Cpennee
butmmoreka IIOK
4 apudMeTHIecKoe, 1

https://m.edso0.ru/7¢9033a8



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

HAaUMEHBIIICE 3HAYCHUS,
pa3max, aucnepcus,
CTaH/IapTHOE
OTKJIOHECHHE YMCIIOBBIX
HabOpOB

Crnyualinbie
AKCIICPUMEHTHI (OTIBITHI)
U CIy4yalHbIE COOBITHS.
DneMeHTapHbIe COOBITHS
(ucxobI)

bubmanoreka [IOK
https://m.edso0.ru/347c1b78

BepostHOCTB
CIIy4aiflHOTO COOBITHSI.
BepositHocTu cobbITHI B
OMBITaxX C
PaBHOBO3MOKHBIMH
3JIEMEHTapHBIMU
COOBITHSMH

bu6nmoreka [JOK
https://m.edsoo0.ru/64d75244

BepositHOCTB
Clly4aitHOro coObITHS.
[IpakTuueckas pabora

bu6mmoreka [IOK
https://m.edsoo.ru/5e8fa94a

Oneparuu Hajg
COOBITUSIMH:
nepeceveHue,
00benrHEeHNEe COOBITHIH,
MIPOTHUBOIIOJIOKHBIC
coObITHS. [lnarpamMmbl
Olinepa

bu6mmoreka [JOK
https://m.edsoo.ru/221c622b

Omneparuu Haj
COOBITHASIMU:;

Bbu6mmoreka [JOK
https://m.edsoo.ru/cc10cle2



https://m.edsoo.ru/347c1b78
https://m.edsoo.ru/64d75244
https://m.edsoo.ru/5e8fa94a
https://m.edsoo.ru/221c622b
https://m.edsoo.ru/cc10c1e2

HepeceucHue,
00benMHEHNE COOBITHIH,
MIPOTHUBOIIOJIOKHBIC
coObITH. [lnarpammbl
Ditniepa

10 dopMyia CI0XKeHUs bub6nmoreka LIOK
BEpPOSITHOCTEMN https://m.edso0.ru/3057365d
Y cnoBHas BEpOSITHOCTb.
YMHOXEHNE
. bubmuoreka [IOK
11 BeposiTHOCTEH. [lepeBo
. https://m.edso0.ru/9a408d25
CIIy4aitHOTO
HKCTIEPUMEHTA
VY cnoBHas BEpOSTHOCT.
YMHOXEHNE
12 BeposiTHOCTEH. [lepeBo bubmmorexa IOK
post ’ https://m.edsoo.ru/ble76d3a
CIIy4aitHOTO
JKCIEpUMEHTa
VY cnoBHas BEpOSTHOCT.
YMHOXEHNE
. bu6mmoreka [IOK
13 BepoATHOCTEN. JlepeBo
. https://m.edsoo.ru/47fb6b11
CIIy4aifHOTrO
HKCIIEpUMEHTA
1 ®dopmyria HoJHOM bubmuoreka LIOK
BEPOATHOCTH https://m.edsoo0.ru/15941bec
15 dopMya noJIHOU bubnuorexa LIOK
BEPOATHOCTH https://m.edsoo.ru/a9ec13c8
dopmyJsia NOJHOU
bu6mmoreka [IOK
16 BEPOSITHOCTH.

Hes3aBucumelie coOBITHS

https://m.edsoo.ru/e3dd5ac9



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
https://m.edsoo.ru/e3dd5ac9

Bbubmoreka [JOK

17 Konrposenas padora https://m.edsoo.ru/29dc6ch9

18 Kom6unaropHoe bubnuorexa LIOK
MPaBUJIO YMHOKECHUS https://m.edso0.ru/2270cf70

19 [lepecTtanoBku 1 bubmmoreka [JOK
(hakropuan https://m.edsoo.ru/d58ce6d1

. bu6mmorexa [JOK

20 Hero couerarit https://m.edsoo.ru/7904dfb0
Tpeyronsuuk Ilackais.

21 ®dopmya OnHOMA bubmorexa HOK

Y https://m.edsoo.ru/fa4d7998f
Hsrotona
bunapHslii cirydaliHbIN
OTIBIT (MCIIBITAHHKE),
ycHex U Heyjaaua.

99 HeszaBucumerie bu6nmoreka [JOK
ucneltanus. Cepus https://m.edsoo.ru/2e1f2368
HE3aBUCHUMBIX
WCTIBITAHUH JI0 IEPBOTO
ycrexa

93 Cepust HE3aBUCUMBIX bubnmoreka [IOK
ncnbeiTanui beprymm https://m.edso0.ru/e9572a68
Cepust HE3aBUCUMBIX
HUCTILITAHUH. BuG 110K

nOIMOTEKA

24 IT 0

DAITIHECKDL pabOTa © https://m.edsoo.ru/f4al5al4
HCITOJIb30BaHUEM
AIIEKTPOHHBIX TAOJIHII
. bubmuoreka IIOK
25 Caysaittias BenHHa https://m.edso0.ru/639be9aa
26 Pacnpenencuue bubmmoreka [IOK



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

BEPOSITHOCTEM. https://m.edsoo.ru/6dc7ff39
Juarpamma
pacripenenenus
CymMma u mpousBesieHue bub6nmoreka LIOK
27 . 1
CIIy4YaHBIX BEJIMYHH https://m.edsoo.ru/51b7ed5f
08 CyMMa 1 mpou3BeIcHUE 1 bubmmoreka [JOK
CIIy4alHbIX BEJINYNH https://m.edsoo.ru/c2757cc3
[Ipumepsnr
29 pacrpeiesieHuid, B TOM 1 bubnnoreka [IOK
YHUCJIE TEOMETPUYECKOE U https://m.edso0.ru/91e08061
OMHOMHATIBHOE
[Ipumepsr
30 pacrpeiesieHuid, B TOM 1 bubnnoreka [IOK
YHUCJIE TEOMETPUIECKOE U https://m.edsoo.ru/5afffo5f
OMHOMHATIFHOE
IToBTOpEHME,
31 | oboSmerme n 1 bubamorexa TOK
R . https://m.edsoo.ru/0f4d3cd7
cUCTeMaTu3alus 3HaHU I
IToBTOpEHME,
32 | 0606 I;Hne u 1 brbmorexa [OK
m . https://m.edsoo.ru/e01a3dc4
cucTeMaTu3alus 3HaHU |
33 HToroBast KOHTpOJIbHAS 1 bubmuoreka LIOK
pabota https://m.edsoo.ru/a985ae79
IToBTOpEHME,
34 | 0606 peHI/Ie n 1 bubamorexa LOK
R . https://m.edsoo.ru/1ddca5e0
cUcTeMaTu3alus 3HaHU !
OBILIEE KOJIMYECTBO 34

YACOBIIO ITPOI'PAMME



https://m.edsoo.ru/6dc7ff39
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 KIIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KonTtposabHubie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3yYeHUs

DJIeKTPOHHbIE
nu@pposbIe
o0pa3oBaTejibHbIE

pecypcsl

IToBTOpEHUE,
000011IeHHE,
CUCTEeMAaTH3allMs 3HaHUH.
Cry4aifHble OTIBITHI U
BEPOATHOCTH CITy4YalHBIX
coObITuii. Cepun
HE3aBUCHMBIX
HCTIBITAaHUN

bubmuoreka [IOK
https://m.edso0.ru/430d330a

[ToBTOpEHME,
0000111eHHE,
cucTeMaTu3alus 3HaHU .
Crny4aifHble ONIBITHI U
BEPOSITHOCTH CITyYalHBIX
coObITuii. Cepun
HE3aBHUCUMBIX
UCIIBITAHU I

bu6nunoteka [JOK
https://m.edsoo.ru/a573a292

IToBTOpEHue,
00001IeHME,
CUCTEeMAaTH3aIHs 3HAHUH.
CiyyaliHble ONIBITHI 1
BEPOSATHOCTH CITyYalHBIX
cobbiTHil. Cepun
HE3aBUCHMBIX

but6moreka [IOK
https://m.edsoo.ru/07a5e861



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

HUCIIbITAHUN

[ToBTOpEHwUe,
000011EHKE,
cUucTeMaTu3auus 3HaHU M.
CityyaliHble ONIBITHI U
BEPOSITHOCTH CIIy4ailHBIX
coObITuii. Cepun
HE3aBUCUMBIX
HUCTIBLITAaHUH

bubmoreka [JOK
https://m.edso0.ru/32bc29bf

[Tpumepbl npUMeHeHUs
MaTeMaTu4ecKoro
OKUJaHus (CTpaxoBaHUE,
JoTepes)

bubmuoreka [IOK
https://m.edsoo.ru/ea27084d

Maremarnueckoe
0XKUJaHUE CYMMBI
CIIy4ailHbIX BEJTUYUH

bu6nmoreka [JOK
https://m.edsoo.ru/0adefe9e

MaremaTHaecKoe
OXKHJTaHUE
reOMETPUYECKOT0 U
OMHOMHUAILHOTO
pacnpeneseHuin

bu6nmoreka [JOK
https://m.edsoo.ru/20de2fc2

MaremaTnaeckoe
OXKHJTaHUE
r€OMETPUYECKOTO U
OMHOMHUAIILHOTO
pacnpeneseHuin

bu6mmoreka [IOK
https://m.edso0.ru/17b0e769

Hucnepcus u
CTaHJapTHOE
OTKJIOHEHUE

bub6mmoreka [IOK
https://m.edsoo.ru/bcc67f76



https://m.edsoo.ru/32bc29bf
https://m.edsoo.ru/ea27084d
https://m.edsoo.ru/0adefe9e
https://m.edsoo.ru/20de2fc2
https://m.edsoo.ru/17b0e769
https://m.edsoo.ru/bcc67f76

Hucnepcus u

10 S — Bbubmoreka [JOK
Aap https://m.edsoo.ru/bf78aad6
OTKJIOHEHHUE
Jucnepcun
1 F€OMETPUUYECKOTO U bubnuorexa LIOK
OMHOMHAIBHOTO https://m.edsoo.ru/4b5a495e
pacnpeeeHus
[IpakTrueckas pabora ¢
bubmuoreka [IOK
12 HCITOJIb30BaHUEM
https://m.edsoo.ru/a53cd884
AJIEKTPOHHBIX TaOJIHUIL
3aKoH OOJIBIIINX YUCET.
13 Bri6opounslii MeTox bubmmorexa LIOK
N https://m.edsoo.ru/94ddc34a
HCCIIeIOBAaHUI
3aKOH OOJIBIIINX YHCEIL.
14 Bri6opounslii MeTox bubmiorexa [OK
. https://m.edsoo.ru/cf23b369
uccaenoBaHui
[IpakTuueckas pabota c
15 HCIIOIb30BaHUEM bubmorexa [OK
https://m.edsoo.ru/6¢c1d11a6
AJIEKTPOHHBIX TaOJIHIL
16 Hrorosast KOHTpOJIbHAA bubnuorexa LIOK
pabota https://m.edsoo.ru/7e379f8f
[Tpumepsl HEPEPHIBHBIX
CIIy4aifHbIX BETUYHH.
OYHKIHS TNIOTHOCTH
17 S — bu6mmorexa [IOK
pactipea ' https://m.edsoo.ru/9f5b423d
PaBHOMepHOE

pacrpeiesieHue 1 €ro
CBOICTBa



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

18

[Ipumeps! HEMPEPHIBHBIX
CIIy4aiiHbIX BEJTUYHH.
OyHKIMS TUIOTHOCTU
pacripeieneHusl.
PaBHOoMepHOE
pacrpeiesieHue 1 ero
CBOMCTBa

bubmoreka [JOK
https://m.edsoo.ru/b1c2712e

19

3ajauu, IPUBOIAIINE K
HOPMaJIbHOMY
pacrnpeneeHuIo.
OyHKIUSA ITIOTHOCTH U
CBOMCTBAa HOPMAJILHOT'O
pacrpeneyeHus

bubmanoreka [IOK
https://m.edso0.ru/97¢19f59

20

[IpakTuueckas pabota c
UCIIOJIb30BaHUEM
3JIEKTPOHHBIX TAOJIHUI]

bu6mmoreka [IOK
https://m.edsoo.ru/1f1f9ad9

21

[ToBTOpEHwUe,
00o0011eHne U

CHCTeMaTHu3alus 3HaHUH.

OrmmcarenpHas
CTaTUCTHUKA

bu6mmoreka [IOK
https://m.edso0.ru/72953f4c

22

IToBTOpEHwUE,
00001IeHNe U

cucTeMaTH3aIns 3HaH!i.

OnucarenpHas
CTaTHUCTHKA

bu6mmorexa [IOK
https://m.edsoo.ru/b699ad0c

23

[ToBTOpEHwUeE,
o0o01ieHue u

cUcTEMaTH3alis 3SHAHUH.

Bbu6mmoreka [JOK
https://m.edsoo.ru/3fcbacf9



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

OMBITHI C
PaBHOBO3MOYKHBIMH
3JIEMEHTAPHBIMU
COOBITHSIMHA

24

[ToBTOpEHwue,
0000111eHNE U
CHCTEeMAaTH3aInsI 3HAHWI.
OMBITBI C
PaBHOBO3MOKHBIMH
AJIEMEHTAPHBIMU
COOBITHSIMU

bubmuoreka [IOK
https://m.edsoo.ru/538fd7cf

25

[ToBTOpEHwUeE,
0000111eHHE U
CUCTEMaTHU3alMs 3HAaHU.
Berunciienne
BEPOSTHOCTEH COOBITUI C
pUMeHeHneM GopMyI U
rpadUyeCcKuX METO/I0B
(KoopauHaTHas MpsiMast,
JIepeBo, 1uarpaMmma
Olinepa)

bu6mmoreka [IOK
https://m.edso0.ru/272910f5

26

[ToBTOpenue,
00o0011IeHne 1
cucTeMaTH3aIns 3HaH!.
Brruucnenue
BEPOSITHOCTEH COOBITHH C
puMeHeHneM (HopMyI U
rpaguIecKux METOIOB
(xoopauHaTHas npsAMas,

bu6mmoreka [JOK
https://m.edsoo.ru/dc9ad6ca



https://m.edsoo.ru/538fd7cf
https://m.edsoo.ru/272910f5
https://m.edsoo.ru/dc9ad6ca

JepeBo, AuarpaMmma
Diinepa)

27

[ToBTOpEHwUe,
0000111eHNE U
cUucTeMaTu3auus 3HaHU M.
Boruncnenue
BEPOSITHOCTEH COOBITH C
npuMeHeHueM hopMyI u
rpaduUecKux METOI0B
(KoopauHaTHas MpsiMas,
JIepeBo, TuarpaMmma
Diinepa)

bubmuoreka [IOK
https://m.edso0.ru/5964f277

28

[ToBTOpEHwUeE,
00o0011eHe U
CUCTEMaTHU3alMs 3HAHU.
Beruncnienne
BEPOSTHOCTEH COOBITU C
pUMeHeHneM GopMyI U
rpadUYeCcKuX METO/I0B
(koopauHaTHAs MpsAMas,
JEPEBO, IUarpaMmma
Olinepa)

bu6mmoreka [IOK
https://m.edsoo.ru/e71debe4

29

[ToBTOpenue,
000011IeHHE U
cucTeMaTH3aIns 3HaH!.
Crny4aiiHble BETUYUHBI U
pacnpeneneHust

bu6mmoreka [JOK
https://m.edsoo.ru/00b2efb3

30

[ToBTOpEHwUE,
000011eHNE U

Bbubmmoreka [JOK
https://m.edsoo.ru/lcc2df8f



https://m.edsoo.ru/5964f277
https://m.edsoo.ru/e71debe4
https://m.edsoo.ru/00b2efb3
https://m.edsoo.ru/1cc2df8f

cUucTeMaTu3auus 3HaHHM.
CrnydaiiHble BETUYUHBI U
pacripenenenus

31

[ToBTOpEHwue,
0000111eHNE U
CHCTEMAaTH3aInsI 3HaAHWH.
MaremaTnaeckoe
OKMJIaHUE CITy4yalHON
BEJTUYHUHEBI

bu6mmoreka [IOK
https://m.edsoo.ru/aeal298c

32

[loBTOpEHME,
0000111eHHE U
CHCTeMaTH3alus 3HaHUH.
MaremaTH4ecKoe
OKHJIaHHE CIIy4alHON
BEITMYUHBI

bubmuoreka [IOK
https://m.edsoo0.ru/640a8ebf

33

HrtoroBas KOHTpoIbHAA
pabota

bu6nmoreka [JOK
https://m.edsoo.ru/0fd6d597

34

[ToBTOpEnue,
000011eHNE U
cUCTEMAaTH3alUs 3HAHUI

bu6nmoreka [JOK
https://m.edso0.ru/5006273e

OBIIEE KOJIMYECTBO
YACOBIIO ITPOI'PAMME

34



https://m.edsoo.ru/aea1298c
https://m.edsoo.ru/640a8ebf
https://m.edsoo.ru/0fd6d597
https://m.edsoo.ru/5006273e




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBLHOM ITIPOI'PAMMOBI

10 KJIACC
Kon
IIpoBepsiemble npeaMeTHBbIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOM
NPOBEPsIEMOro .
pesyabTaTa o0pa3oBaTeIbHOM NPOrpaMMBbI CpelHero 001ero 00pa3oBaHus
6 Teopus BEpOSITHOCTEHN U CTATUCTHKA
6.1 Yurtath ¥ CTPOUTH TaOJIULIBI U TUATPAMMBbI
OnepupoBaTh  TOHATHUSAMH: cpenHee  apu(METHYecKoe, MeauaHa,
6.2 HauOosiblllee, HAUMEHbLIEE 3HAYCHHE, pPa3Max MacCUBa YHUCIIOBBIX
JTAHHBIX
OnepupoBaTh NOHITUAMMU: CITy4alHbII SKCIIEPUMEHT (OIIBIT) U CIIyyalHOE
coOBITHE, 3JIEMEHTapHOE COOBITHE (IJIEMEHTAPHBIH MCXOJ) CIlydailHOro
6.3 OIbITa; HAXOOUThb BEPOSTHOCTH B ONbITAX C PABHOBO3MOXHBIMU
CIIy4alHBIMH COOBITUSIMU, HaXOJWUTh U CPaBHUBATb
BEPOSATHOCTH COOBITUH B M3YUEHHBIX CIIyYalHBIX SKCIIEPUMEHTAX
Haxoaute u ¢opmynupoBaTh COOBITHS: IepeceyeHHe U OObeIUHEHHE
6.4 JAHHBIX COOBITHM, COOBITHE, MPOTHUBOIOJIOXKHOE JAHHOMY COOBITHIO;
' MOJIb30BaThCs  AMarpamMmaMu  Oislepa U QOpPMYNOH  CIOXKEHUs
BEPOSATHOCTEH MPH PEILIEHUH 3a/1a4
OnepupoBaTb NOHATUSIMH: YCJIOBHAasi BEPOSITHOCTb, HE3aBUCUMBIE
6.5 COOBITHSI; HaXOJUTh BEPOSATHOCTH C MOMOIIBIO MpaBUia YMHOXKEHUS, C
ITOMOLIBIO IEPEBA CIYYAHOTO OIBITA
6.6 [IpumeHsITh KOMOMHATOPHOE MPABUIIO0 YMHOKEHHUSI TP PEIICHUH 33124
OnepupoBaTh MOHATHAMM: UCIIBITAHUE, HE3ABUCUMBIE UCIBITAHUS, CEPUS
6.7 UCIBITAaHUH, yCIIeX U HeyJaua; HaXOAUTb BEPOSATHOCTU COOBITUHN B cepUn
' HE3aBHCHMBIX HCIIBITAHUN IO MEPBOTO ycliexa, HaXOIUTh BEPOSTHOCTH
coOBITHH B cepuu ucnbiTaHuil bepHymnu
68 OnepupoBaTh MOHATHSAMM: Cly4ailHash BEIWYMHA, paCHpPEICIICHHE

BCPOHTHOCTCﬁ, AuarpaMma pacrupeaciiCHus

11 KJIACC




Kon

HpOBepﬂeMbIe NpeaAMETHBIC PE3YyJIbTAaThl 0CBOCHUA OCHOBHOM

NpOBePsIEMOro .
pesyabTaTa o0pa3oBaTe/IbHOI MPOrpaMMbI CpeIHero 0011ero 00pa3oBaHus
5 Teopus BEpOATHOCTEN U CTaTUCTHKA
£1 CpaBHMBaTh BEPOATHOCTH 3HAUYCHUM  CIIy4allHOM  BEJITWYMHBI IO
' pacrpeesIeHUIO WIIA ¢ TOMOIIBIO TuarpaMm
OnepupoBarh MOHSATHEM MaTEMaTHYECKOIO OKUIAHHS, MPUBOIUTH
59 MIPUMEPHI TOTO, KaK MPUMEHSIETCSI MATEMAaTHUYE€CKOE 0XKHIaHUE CITy4ailHOM
' BEJIMYMHBI, HAXOIUTh MaTeMaTHUYeCKOe OKHUJAHUE II0
JTAHHOMY pacIpe/ieIeHUI0
53 Nwmets npencraBiieHne 0 3aKOHE OONIbIINX YUCET
5.4 NwmeTts npescTaBienne 0 HOpMaJIbHOM pacrpeielieHUN




ITPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC
IIpoBepsieMblii 3J1IeMEHT COEPKAHUSA
Kox
6 Teopust BEpOSITHOCTEHN U CTATUCTHKA
[lpeacraBnenne JaHHBIX C ToOMoOmbl0 Tabmun u  gmarpamM.  Cpemnee
6.1 apudmernueckoe, MeauaHa, HaWOOJNBINEe W HAUMEHBINEEC 3HAYCHUS, pa3Max,
JMCTIEpPCUs U CTaHJAPTHOE OTKJIOHEHHE YHCIOBBIX HAOOPOB
CayuvaiiHple SKCIEpUMEHTHI (OIMBITBI) M CIy4ailHble COOBITHS. OJeMEHTapHbIe
coObITHs (MCcx0nbl). BeposTHOCTh ciydaitHOro coObITHA. BiIM30CTH YaCTOTHI U
6.2 BEPOSATHOCTH cOObITUH. CitydaliHble OIBITHI C PABHOBO3MOXKHBIMHU 3JIEMEHTapHBIMU
COOBITHSIMH.  BeposiTHOCTH ~ COOBITHIA B ONBITAX C  PaBHOBO3MO)KHBIMHU
3JIEMEHTAPHBIMU COOBITUSAMU
63 Onepauuu  Haja COOBITUAMH: IepecedyeHHe, OOBEJUHEHHE, IPOTUBOIMOJIOKHbIE
' coObITHd. J{narpammel Ditniepa. @opmyria cI0KEHUS BEPOITHOCTEN
6.4 VYcnoBHas  BEpPOATHOCTb.  YMHOXKEHHME  BEpOATHOCTEH. JlepeBo  ciy4aiHOro
' skcnepumenTa. @opmyra noiaHOH BeposTHOCTH. HezaBucuMble coObITHS
65 KombOunaropaoe mnpasuno ymHoxeHus. llepecranoBku u ¢akropuan. Ywucno
' coyeranuil. Tpeyronpauk [lackansa. @opmyna 6mHoMa HeroToHa
bunapHbIli ciiydaliHbI ONBIT (MCHBITaHKE), ycrex M Heynada. HesaBucumeie
6.6 ucnbiTanud. Cepusi HE3aBUCHMBIX HCOBITAaHMM 10 1epBoro ycmexa. Cepus
HE3aBUCUMBIX HCIbITaHNI bepHymm
67 Cnyuaiinas BenuuuHa. Pacnpenenenue BeposiTHocTel. [[narpaMmma pacrpeneneHus.
' [Ipumeps! pactipesienneHuil, B TOM YUCIIE TEOMETPUUYECKOE U OMHOMHATILHOE
11 KITACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUA
5 Teopus BEpOSTHOCTEN U CTATUCTHKA
5.1 YucnoBble XapaKTEPUCTHKU CIy4YalHBIX BEJIMYMH: MATEMaTUYECKOE OXHMIAHHE,




JUCIIEPCUSl U CTAHIAPTHOE OTKJIOHEHHME. [Ipumepbl mpuMeHeHnss MaTeMaTH4eCKOTo
O0XKMJIaHMSI, B TOM YHCIE B 337a4ax M3 IOBCEJHEBHOM >XM3HU. MartemaTuueckoe
OXHJaHue OWHAPHOW CIIydallHOW BENMWYMHBL. MaTeMaTH4ecKoe OXKHJIaHWUE CyMMBI
CIIy4alHbIX BEJIMYMH. MaTeMaTuyecKkoe 0KUJIAHUE U JAUCIEPCUS] T€OMETPUUYECKOTO

¥ OMHOMMAJIBHOTO paclpeieieHnit

3akoH OONBIIMX YHCEN U €ro Poiib B HayKe, MpUpojie u obiiecTBe. BriOOpoUyHbIit

52

METOJI UCCJIEOBAHUI

[IpuMepsl  HeNpepbIBHBIX  CIAy4alHbIX  BEJIMYMH. [loHsAITHE O  MJIOTHOCTH
5.3 pacrpeneneHus. 3ajauu, NPUBOASIIME K HOPMaJIbHOMY pactipeaesneHuto. [lonarue o

HOPMAaJIbHOM pacIipeieICHUN




ITPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHMUS K
PE3YJBTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJILHOM
HHPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

Kon
NPOBEPSIEMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBaHUS K NPeIMETHBIM Pe3y/JibTATaM 0CBOCHUS
OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl CpeIHero 001Iero
o0pa3oBaHus

BJIaIIeHI/Ie MCTOAAaMHU NOKA3aTCIbCTB, AJITOpUTMaMU pCHICHUA 3a1a4, YMCHUC
(bopMyIHpOBaTE M ONEPHPOBATH TOHATHSIMHU: OIPEICIICHHE, aKCHOMa,
Teopema, CIeICTBUE, CBOWCTBO, MPU3HAK, JI0KA3aTeIbCTBO, PABHOCHIIbHBIC
(GOpMYITHPOBKH;, MPHUMEHSATh HWX; yMeHHEe (HOpMyIHpOBaTh OOpaTHOE W
MPOTHBOIIOJIOXKHOE YTBEP)KACHUE, TIPUBOJUTH MPUMEPBI U KOHTPIIPUMEPHI,
HUCITIOJIB30BAaTh METO/ MaTeMaTUUECKOU HHAYKIWH; MMPOBOAUTH
JIOKa3aTeJIbHBIC PACCYXKICHHSI IPH PEIICHUH 3a/1a4, OIICHUBATh JIOTHYECKYIO
MMPaBHUJIbHOCTDH paCCY)KHCHHﬁ; YMCHUC OICpHUpOBATH IIOHATUAMMU.
MHOXECTBO, TIOJMHOXKECTBO, OICpallMd HaJ MHOXECTBAMH, yMCHHE
UCIIOJIB30BaTh ~ TEOPETUKO-MHOXKECTBEHHBIA — ammapar Juisi — OIHCAHWSI
PCAIBHBIX ITPOLCCCOB U SIBJICHUA U npu pClICHUMN 3a1ad, B TOM YHUCIIC U3
JIPYTrUX YYeOHBIX NPEIMETOB; YMEHHE OIEPHPOBATh TOHATHUSAMH: Tpad,
CBsI3HBIM Tpad, JepeBo, UK, rpad Ha TUIOCKOCTH, YMCHHE 3a/1aBaTh U
OMHCHIBATh Tpadbl Pa3IUYHBIMU CHOCOOAMHU; HUCTIOIB30BaTh rpadbl HpU
pEIIeHNH 33129

YMeHue omnepupoBaTh MOHATUSMHU: HATypaJIbHOE YHUCIO, LEJI0€ YHUCIIO,
CTENEHb C LIEJIBIM IOKa3aTelIeM, KOPEHb HATYPAJIbHOM CTENEHHU, CTENEHb C
paloOHaIbHBIM IIOKA3aTENIEM, CTENEHb C JEHCTBUTEIbHBIM IIOKA3aTENIEM,
Jorapu(m 4ucia, CHHYC, KOCHHYC U TAHT€HC IIPOU3BOJIBHOIO YHUCIIA, OCTATOK
[0 MOAYJIO, PallMOHAJIBHOE YHCIIO, UPPALMOHAIBHOE YHCIIO, MHOXKECTBA
HaTypaJIbHbIX, IIEJIbIX, PallMOHAJIbHBIX, JIEHCTBUTEIBHBIX YHUCEN; YMEHHE
UCMOJIb30BaTh MPHU3HAKK JEIUMOCTH, HAaUMEHBIIMHA OOIIMH JeNuTeNlb |
HauMeHblllee ofIiee KpaTHOe, anroputMm EBkiuaa mpu pelieHuu 3aaad;
3HAKOMCTBO C PAa3JIMYHBIMU O3UIIMOHHBIMHA CUCTEMAMU CUUCIICHUS; YMEHUE
BBINOJIHATh BBIUMCIIEHUE 3HAYEHUH W MpeoOpa3oBaHUs BBIPAXKEHUN CO
CTENEeHs MM U Jiorapupmamu, npeodpazoBaHus ApOoOHO- pPALMOHAIBHBIX
BBIPQXECHUI; YMEHHE OIEpUPOBATh MOHATUAMU: IOCIEA0BATEIBHOCTD,
apupMeTHUecKass MpOrpeccHsi, TeOMETpHUEcKasl MpOrpeccusi, OECKOHEYHO
yObIBaromasi ~ reoMerpuyeckass  MPOrPeccHs; YMEHHME  3a/1aBaTh
MOCJIEIOBATEIbHOCTH, B TOM YHCJIE C MOMOIIBI0 PEKYPPEHTHBIX (HOpMYIT;
YMEHHE OIEepUPOBATh TMOHATUSAMU: KOMIUIEKCHOE YHCIIO, COMPSIKEHHBIE
KOMILJIEKCHBIE YHCIa, MOJYJb M apryMeHT KOMIUIEKCHOro uucia, ¢opma
3alUcH KOMIUIEKCHBIX 4ucell (reoMeTpuyecKasi, TpUTOHOMETpUYecKas Hu
anreOpanyeckas); yMeTh NMPOU3BOAUTH apuUpMETHYECKHe JeHCTBUSA C
KOMILIEKCHBIMU YHCIIAMH;




IPUBOANUTH IPUMEPHI MCIIOJIb30BAaHUSI KOMIUIEKCHBIX YMCEN; ONEpUPOBATh
MOHATUAMU: MaTpuLa 2X2 u 3x3, olpeneanTesnb MaTpUIbl, FEOMETPUUECKUN
CMBICII OIIpEIeJINTENs

YMenue onepupoBaTh NOHSTUAMU: pPALMOHAIBHBIE, HpPPALHOHAJIbHBIC,
MOKa3aTeJbHbIe, CTENEHHbIC, JIOTapU(MUUECKUE, TPUTOHOMETPHUECKUE
YpaBHEHUSI U HEPABEHCTBA, UX CUCTEMbI; YMEHUE ONEPUPOBATH MOHATUSIMHU:
TOXIECTBO, TOXJIECTBEHHOE IpeoOpa3oBaHMEe, YpPaBHEHUE, HEPaBEHCTBO,
CUCTEMa YpAaBHEHUW M HEPABEHCTB, pPABHOCWIBHOCTh YPaBHEHUH,
HEPABEHCTB U CUCTEM; YMEHHUE PEIIaTh YPAaBHEHHUsI, HEPABEHCTBA U CUCTEMBI
C TOMOIIBIO pPa3JIMuYHBIX NPUEMOB; pellaTh YpaBHEHUS, HEPABEHCTBA U
CUCTEMBI C ITapaMEeTPOM; IPUMEHATh YPABHEHHMSI, HEPABEHCTBA, UX CHUCTEMBbI
JUIL PEIICHUs] MaTeMaTHYeCKHX 3aJad M 3a7ad W3 pa3jInyHbIX o0acTeit
HayK{ U peaIbHOU KU3HU

YMeHue onepupoBaTh HOHATHAMM: (DyHKIMS, 4YETHOCTh (YHKIMH,
NEPUOJUYHOCTh (PYHKIUHU, OrPAaHUYEHHOCTb (YHKLHUH, MOHOTOHHOCTb
GbyHKIMH, PKCTpeMyM (YHKIMH, HAauOOJIbIIee W HAaUMEHbIIEEe 3HAUYCHHS
(GYHKLIMH Ha MPOMEXYTKE, HeNpepblBHAs (PYHKLUS, aCUMIITOTHI Tpaduxa
¢GbyHKIMHU, TIepBas U BTOpas MPOW3BOAHAS (YHKIHH, T€OMETPUYECKUN H
¢u3znyeckuif  cMbICI  IPOM3BOJHON, IepBOOOpa3HasA, ONpeAeIEHHBIHN
UHTErpaj; YMEHHME HaXOAUThb AacCUMOTOTHl rpaduka (YHKLUHU; yMEHHUE
BBIYUCIISATH IPOU3BOJIHBIE CYMMBI, IPOU3BEIECHNUS, YACTHOI'O U KOMITO3ULIUU
(GyHKIMH, HAXOUTh YpaBHEHUE KacaTeabHON K rpaduKy pyHKIUHU; yMEHHUE
HaXOJIUTh MPOU3BOAHBIE AJIEMEHTAPHbIX (YHKIMH; YMEHUE HCIOJIb30BaTh
MPOU3BOJIHYIO JUIsl HMCCIENOBaHMA (QYHKIUIH, HAXOOUTh HaWOOJIbIIHE U
HauMEHbIINE 3Ha4YeHHs (QYHKUUN; CTPOUTH TIpaUKHM MHOTOYJIEHOB C
WCIIOJIb30BAHMEM  ammapaTa MAaTeMaTH4YeCKOro aHajau3a; MpPUMEHATh
IIPOU3BOIHYIO ISl HAXOKACHHSI HAMJTYUIIETO PEIIEHUS B IPUKIIAJHBIX, B TOM
YHClie COLMAIbHO-d)KOHOMUYECKHMX M (U3MUECKHUX 3a7adax; HAXOJIUTh
IUIOIIAAN U 00BbEMBI (GUTYp C MOMOIIBIO MHTErpaja; NPUBOAUTH MPUMEPHI
MaTEeMaTHYeCKOro MOJEIUPOBaHMUS € TMOMOIIBI0 U depeHIanIbHbIX
YPaBHEHUU

YMeHnue onepupoBarh MOHATUSAMU: rpaduk QyHKIMU, oOpaTHas QyHKIuS,
KOMITO3UIMS (YHKUMM, nuHeWHas GYyHKIUSA, KBaJpaTH4Has (QyHKIuS,
pauMoHanbHas (QYHKLIMSA, CTeNeHHas (YHKIHS, TPUTOHOMETPUUECKHE
(GbyHKIMM, OOpaTHble TPUTOHOMETPUYECKHE (QYHKIMH, IOKa3aTeiabHas |
norapupmuueckass (yHKIHMH; YMEHUE CTPOUTh TpapuKd H3yYEHHBIX
(GyHKIUH, BHIIOMHATE MpeoOpa3oBaHusl rpa@ukoB (pyHKUINN, UCTIONIb30BATh
rpaduKy JUIsl U3y4EHHsI IPOIIECCOB U 3aBUCHUMOCTEH, IPH PELLICHNUH 3a/1a4 U3
JIpyruxX y4eOHBIX MpPEeIMETOBH 3a/ad U3 peaJlbHOM KHU3HU; BBIpaXKaTh
(dbopMylaMy 3aBUCUMOCTH MEXKIY BEIMYMHAMM; MCIOJIb30BaTh CBOICTBA U
rpadukn QYHKIUM A7 pelieHus ypaBHEHHMH, HEpaBEHCTB W 3ajad C
napameTpamu; H300pakaTb Ha KOOPAMHATHOM IIJIOCKOCTH MHOXECTBA
pelIeHui ypaBHEHM, HEPABEHCTB U UX CUCTEM




YMeHue pemaTh TEKCTOBBIE 3a/Jadyd pa3HBIX TUMOB (B TOM YHCIE Ha
MPOLEHTHI, IO U YacTH, Ha JBWXKEHHE, PadOTy, CTOMMOCTb TOBapoOB U
yCIIyT, HAJIOTH, 33Ja4d U3 OO0JIACTH YIpaBICHUS JUYHBIMU U CEMEUHBIMU
(uHaHCaMM); COCTaBJIATH BBIPAKEHUS, YpPAaBHEHUS, HEPABEHCTBA U UX
CUCTEMBl IO YCJIOBHIO 3aJaud, HCCIEIOBATH IIOJIyUYEHHOE pEIICHUE |
OLICHUBATh MPaBIONOAOOHOCTh PE3yJbTaTOB; YMEHHE MOJEIUPOBAThH
peaJIbHbIE CHUTYyallud Ha $S3bIKE MAaTEMAaTHKH; COCTABJIATH BBIPAKEHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 11O YCJIOBHIO 33/1a4H, HCCIIEOBATh
IIOCTPOCHHBIE ~ MOJEIM €  HCIOJB30BaHMEM  ammnapara  aiareOpsl,
MHTEPIPETUPOBATH MOIYUEHHBIN pe3ybTaT

YMeHue omepupoBaTh MOHATHUSAMHU: CpeIHee apu]MeTHdecKoe, MeIuaHa,
HauOoJblllee U HaUMEHbIIee 3HAYEHMs, pa3Max, AUCIEpCUs, CTaHAAPTHOE
OTKJIOHEHHE 4YHCIIOBOTO Habopa; yMEHHUE W3BJIEKaTb, UHTEPIPETHPOBATDH
nHpOpMaINIO, PEACTABICHHYI0 B TaONUIaX, Ha AMarpammax, rpadukax,
OTPa)KAIOILYI CBOMCTBA PEANBHBIX INPOLIECCOB U SBJICHUH; MPEICTaBIIATH
uHbOpMALMIO C TOMOINBI0 TAaONWII © JAWarpamMM; HUCCIEI0BaTh
CTaTUCTHYECKHE JlaHHble, B TOM 4YHCIE C IPUMEHEHHEM TIpapUuecKux
METOJIOB U AJIEKTPOHHBIX CPEJCTB; TpaUueCcKH HCCIIEI0BaTh COBMECTHbBIE
HaOJIOACHNUS C TOMOUIBIO JUarpaMM pacCeuBaHus U IMHEHHON perpeccuu

YMeHue onepupoBaTh NOHATHIMHU: CITyYailHbIH OIBIT U CIIy4aifHOE COOBITHE,
BEPOATHOCTb CIYy4allHOTO COOBITHS; YMEHHE BBIYHMCIATH BEPOSTHOCTH C
HCIOJIb30BaHUEM I'paUUeCKUX METOI0OB; IPUMEHSTH (POPMYJIbI CIOKEHUS U
YMHOKEHUSI BEPOSTHOCTEH, (OopMyNy IOJHOW BEPOSTHOCTH, (OpMYITy
bepnynnu, komOuHatopHble QakTel U (GOPMYJIbI; OLEHUBATh BEPOSTHOCTU
peanbHBIX COOBITMH; yMEHHE OIEepUpPOBaTh TMOHATHAMM: CIydaiHas
BEIMYMHA, DPACIpeAelICHue BEPOATHOCTEW, MAaTEMaTH4YECKOE OXKHMIaHUE,
JMCTIEPCUsl U CTAaHAApPTHOE OTKJIOHEHHE CIy4alHON BEJWYMHBI, (YHKIUH
pacmpeneneHuss M IJIOTHOCTH  PABHOMEPHOIO, IIOKA3aTEeIbHOTO U
HOPMAJIBHOT'O PACIPEEICHUN; YMEHUE UCIIONIb30BaTh CBOWCTBA U3YYEHHBIX
pacupenesieHuid Uil pelleHus 3a7ad; 3HAKOMCTBO C IOHATUSAMHU: 3aKOH
OO0JIBIINX YKCEN, METO/bl BEIOOPOUYHBIX UCCIIEI0BAaHUI; YMEHUE NPUBOAUTH
OpUMEpHl TPOSIBIEHUS 3aKOHA OOJNBIIMX YHCEl B TNPUPOAHBIX U
OOIIECTBEHHBIX SIBJICHUIX; YMEHUE OMNEepUpOBATH MOHATUSMU: COYETaHUE,
NepecTaHoOBKa, YUCIO COUYETAaHUH, YMCIIO MEepecTaHOBOK; OMHOM HbloTOHA;
yMEHHE NMPUMEHATh KOMOMHATOPHBIE (PAKThl U PACCYKIEHUS AJI pPelIeHus
3a/a4; OILIGHMBATh BEPOSTHOCTU pEAIbHBIX COOBITUH; COCTaBIATH
BEPOATHOCTHYIO MOJIENb M1 MHTEPIPETUPOBATH NOJYUYEHHBIA PE3YIbTAT

YMeHue omnepupoBaTh  MOHATUSMHU: TOYKa, MpsiMasi, IJIOCKOCTH,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEINYMHA YIJIA, IUIOCKUNA YroJl, JBYTpaHHbIN
yroJl, TpEXTPaHHBIA YroJl, CKPEIMBAIOIINECS NPSIMbIE, MapajuIEIbHOCTh U
NEePIEHANKYIIPHOCTh NPSAMBIX U IJIOCKOCTEH, Yroi MEXKIY MPSIMBIMH, YrOJl
MEXY NPSMOH M INIOCKOCTBIO, YTOJI MEXAY IUIOCKOCTSIMH, PACCTOSIHUE OT




TOYKH JO IJIOCKOCTH, PACCTOSIHHE MEXIY HPSIMBIMHU, PACCTOSTHUE MEXKIY
IJIOCKOCTSIMU; YMEHHME WCIONb30BaTh NpPH PEIICHUH 3a7a4 H3y4YCHHbIC
(bakTbl U TeOpeMbl IJIAaHUMETPUHU; YMEHHE OLIEHHWBATH pPa3Mepbl 0OBHEKTOB
OKpPY)KAIOIIET0 MHpA; CTPOUTH MAaTEMaTHYEeCKHE MOJEIU C TMOMOIIbIO
F€OMETPUUYECKUX TOHSATHUH M BEIUYHH, pEIIaTh CBS3aHHbIE C HUMU
MIPaKTUYECKHE 3a/1a4u
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YMeHue onepupoBaTh MOHATUAMM: IUIOWAanb (UIYpbl, 00BEM QUIYpHI,
MHOTOTPaHHUK, IPAaBUJIbHBI MHOTOTPAHHUK, CEY€HUE MHOTOTPaHHUKA, KYO,
napajiesienunesi, npusMa, nupammuaa, Gurypa U MOBEPXHOCTh BpAIICHUS,
LWINHAP, KOHYC, wap, cdepa, miomans cdepsl, MIOMEAAb HOBEPXHOCTH
NUPaMUbl, TPU3MBI, KOHYCa, LWIMHJIpPA, 00bEM KybOa, IMpPSIMOYTOJBHOTO
napajulejienunena, IMHpaMUAbl, IPHU3MBL, LWIMHApPA, KOHyca, LIapa,
pa3BEépPTKa MOBEPXHOCTH, CEYEHHs] KOHYCa U LMWJIMHJIpa, NapajuleJIbHble OCH
WM OCHOBAHUIO, CEYCHUE 11apa, INIOCKOCTh, KaCaroIasics cepspl, LUIMHIPA,
KOHyCa; yMEHHE CTPOMTb CEYEHME MHOTOTPaHHUKA, H300pakaTh
MHOTOTPAaHHUKH, (DUTYPHI M TOBEPXHOCTH BpAILCHHs, UX CEYCHHUS, B TOM
YHCJIe C MOMOIIBIO JJIEKTPOHHBIX CPEICTB; YMEHUE IPUMEHATH CBOMCTBA
TE€OMETPUUECKUX (UTYp, CAMOCTOSTENHHO (POPMYIUPOBATH OIPEICICHUS
u3ydyaeMmblX (Uryp, BBIJBUIaTh TMIIOTE€3bl O CBOMCTBAX W MPHU3HAKAX
reOMETPHYECKUX (UTyp, OOOCHOBBIBATBUJIM OINPOBEPraTh HX; YMEHHUE
MPOBOJIUTH KIacCU(UKAUIO (GUTYP 1O PA3TUIHBIM MPU3HAKAM, BBIITOJHATH
HE00XOAMMBIE JONOTHUTENbHBIE TOCTPOCHUS
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YMenune OIICpHUPOBATH IIOHATUAMU: JABMIXXCHUEC B IMPOCTPAHCTBE,
NapajuIeJIbHBI NEPEHOC, CUMMETPUS Ha IUIOCKOCTH M B IIPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHUE MM0A00Ms, TOJO0OHBIE (UTYpBI; yMEHHUE
pacrno3HaBaTh paBHbIE U TMOAOOHBIE (PUTYphl, B TOM YHCIE B NPHUPOJE,
HCKYCCTBE, apXUTEKTYpE; UCIOIb30BaTh F€OMETPUYECKHE OTHOIICHUS IpU
pe€ICHUMN 3aaa4; HaXOJAUTb TI'COMCTPHUYCCKHUC BCIWYMHBI ()IJ'II/IHa, yroua,
IUI0IIAa/b, 00BEM) MPU PELLICHUU 33]a4 U3 JPYTUX y4eOHbIX MPEIMETOB U U3
peaHLHOi/JI KN3HU; YMCHUC BBIYUCIATH T'COMCTPUYCCKUC BCIINYNHDBI ()IJ'II/IHa,
yroj, IUIOMmagb, 00BEM, IUIOIAIbL MOBEPXHOCTH), UCHOJIb3Yd H3yUeHHbBIE
(GbopMysIBl M METOJBI, B TOM YHCIE: IUIOMIAJh MOBEPXHOCTH MUPAMUJIBI,
NpU3MbI, KOHyca, LMIMHApA, Iulomans cdepbl; 00bEM  KyOa,
NPSIMOYTOJIBHOTO  NapajjieNienunena, MNHPaMHUIbl, TPU3MBIL, [HIMHIPA,
KOHYCa, Il1apa; yMEHUE HAXOJIUTh OTHOIIICHHE 00BEMOB MOJOOHBIX QUTYDP
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YMeHue onepupoBaTh NOHATHUSAMHU: INPSAMOYIOJIbHAs CHUCTEMa KOOPAMHAT,
BEKTOp, KOOPAMHATHl TOYKH, KOOPAMHATHI BEKTOpPA, CyMMa BEKTOPOB,
MPOM3BECHNE BEKTOpa Ha 4YHUCIO, pa3jio’KeHHWE BeKTopa Mo Oasucy,
CKALIPHOE IPOU3BEICHHUE, BEKTOPHOE IIPOU3BEICHUE, YIOJI MEXAY
BEKTOPAaMH; YMEHHUE UCIIOJIB30BAaTh BEKTOPHBIA U KOOPAMHATHBIM METOJ JUIS
pelIeHHs TeOMETPUUECKUX 3a/1a4 U 33/1a4 IPYTUX yU4eOHbIX IPEIMETOB
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YMenue BI:IGI/IpaTB HOIIXOIISIH_[I/II\/'I MCTOJ IJIsd PCIICHUA 3ala4r; TOHUMAHUC




3HAYUMOCTH MAaTeMAaTUKH B HW3YYEHHM MPHUPOIHBIX M OOIIECTBEHHBIX
MPOIIECCOB W SBJICHUN; YyMEHHE paclo3HaBaTh IMPOSBICHUE 3aKOHOB
MaTeMaTHKU B UCKYCCTBE, YMEHHE MPUBOIUTH MPUMEPHl MAaTEMATHUYECKUX
OTKPBITUHA POCCUUCKON U MUPOBOM MaTEMaTUUYECKON HAYKU




IHEPEYEHDb 9JIEMEHTOB COJAEPXAHMUS, ITIPOBEPAEMbBIX HA EI'D 110
MATEMATHUKE

IIpoBepsiemMblii 3JIeMEHT cOaePKAHUS

Kon
1 Yucna 1 BBIYUCIICHUS
11 | Harypanbhsle u nensie yucina. [Ipu3sHaky JeTUMOCTH LIEbIX YHUCET
12 Panmonanbupie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE JAPOOH, MPOIEHTHI, OCCKOHEUHBIC
MIEPHOINIECKHE POOH
13 Apudmernueckuil KOpeHb HaTypanbHOI cremneHu. [leiicTBus ¢ apudMeTHUECKUMH KOPHSMHU
' HaTypaJlbHOH cTeneHn
1.4 | Crenens c nenbiM nokasarenaeM. CTENeHb ¢ pallMOHAIbLHBIM TTOKa3zaTesieM. CBOMCTBA CTENEHU
15 CuHyc, KOCMHYC W TaHI'€HC YHCIOBOIO aprymMeHTa. ApPKCHHYC, apKKOCHHYC, apKTaHI'€HC
' YHCIOBOr0 apryMeHTa
1.6 | Jlorapudm uncna. JleciTHuHBIC M HATYPAJIbHBIE JOTapU(HMBI
JeiictBuTtenpHble uucia. Apudmerndeckue omnepanuu ¢ JIeHCTBUTENbHBIMU  YHCIIaMHU.
1.7 | TlpuGnuxEéHHble BBIYUCIEHUS, NpaBUIa OKPYIJIEHUS, MPHUKHIKA M OLIEHKAa pe3yJbTaTa
BBIYMCIICHUI
1.8 | IIpeoOpa3oBaHue BBIpaKCHUIN
1.9 | KommiekcHsie uncia
2 VYpaBHEHHS U HEPABEHCTBA
2.1 | Lenble u 1poOHO-pallMOHATIBHBIC YPABHEHUS
2.2 | HppanmoHanbHbIE ypaBHEHHUS
2.3 | TpuroHomerpuyeckue ypaBHEHHUs
2.4 | TlokazaTenbHbIC U JOTapH(PMHUUECKIEC YPABHEHHS
2.5 | Lenble u 1poOHO-palMOHATIbHBIE HEPABEHCTBA
2.6 | HppammoHanbHbIE HEPaBEHCTBA
2.7 | TlokazaTenbHbIe U JOrapupMUUECKie HEpaBEeHCTBA
2.8 | TpuroHomerpuyecKre HEPaBEHCTBA
2.9 | Cucrembl 1 COBOKYITHOCTH YpaBHEHUN M HEPABEHCTB
2.10 | VYpaBHeHUs, HEPABEHCTBA U CHCTEMBI C TapaMeTpaMH
2.11 | Marpuna cucteMsbl JIMHEHHBIX ypaBHEHUH. OnpeaenuTenb MaTpULIbI
3 OyHKIHMH U TpaPuKu
31 OyHKIMs, crnocoOb! 3aganus yHkuuu. I'paduk ¢yHknuu. BzaumHo oOpaTHble QYHKIMH.
' Yérasle u HeuéTHBIe QyHKIUU. [lepronnyeckne GyHKINU
OO6nacTp ompeneneHuss ¥ MHOXKECTBO 3HaueHui QyHkuuu. Hymn ¢ynkuumn. I[Ipomexytku
3.2 | 3HaKomocTtosHCTBA. IIpOMEXKYTKM MOHOTOHHOCTH (YHKUMH. MaKCUMyMBl M MHHHUMYMBI
¢dbyakuun. Hanbonpiiee u HanMeHbIee 3HaYCHUE (PYHKITUN HA TTPOMEKYTKE
3.3 | Crenennas ¢yHKIUS ¢ HATYpaJbHBIM U LENbIM MOKa3areneM. EE€ cBoiicTBau rpaduk. CBolicTBa




1 rpaduiK KOpHS N-0¥ CTEeTeHN

3.4 | Tpuronomerpuueckue GpyHKIMH, UX CBOHCTBA U TPadUKU

3.5 | IlokazarenpHas u Jorapudmudeckas GyHKIIMH, UX CBOMCTBA U rpauKu

36 Touku paspbiBa. AcuMmnToTsl rpadukoB (yHkimid. CBoiicTBa (PYHKIMIA, HETPEPHIBHBIX Ha
' OTpe3Ke

3.7 | IlocnenoBarenbHOCTH, CIIOCOOBI 3a/IaHUS TOCIIEAOBATEILHOCTEM

3.8 | Apudmernueckas u reomerpudeckas nporpeccun. @opmysa CI0KHBIX MPOLIEHTOB
4 Hauana Mmaremarnueckoro ananusa

4.1 | TlpouwsBognas ¢pyHKuU. [Ipou3BOAHBIC 2JIEMEHTAPHBIX QYHKITAN

492 [IpumeHeHre TPOU3BOJHON K HMCCIENOBAHUIO (YHKIMH Ha MOHOTOHHOCTb M SKCTPEMYMBI.
' Haxoxxnenne HanOobIIero ¥ HAMMEHBIIETO 3HAYCHUS (DYHKIIMY Ha OTPE3Ke

4.3 | IlepBoobpasnas. MHTerpan
5) MHosxecTBa 1 JIOTHKA

5.1 | MHoxecTBO, onepanuu HajJ MHOKecTBaMu. [luarpammsl Ditiepa — Benna

5.2 | Jlormka
6 BeposiTHOCTB 1 cTaTucTHKA

6.1 | OmnucarenpHas CTaTHCTHKA

6.2 | BeposTHOCTB

6.3 | KomOunaropuka
7 I'eomerpus

7.1 | ®urypsl Ha MJIOCKOCTH

7.2 | TlpsiMbIe ¥ IUTIOCKOCTH B TIPOCTPAHCTBE

7.3 | MHororpaHHUKI

7.4 | Tenau NOBEPXHOCTH BpaILlEHUs

7.5 | KoopauHatel 1 BEKTOPBI
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