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IHOACHHUTEJIbBHASA 3AIINCKA

Pabouas mporpamma npeamera «MaTemaTrukay) COCTaBJIeHa Ha OCHOBE CJEAYIOIIUX HOPMAaTHUBHO-
IPaBOBBIX JOKYMEHTOB:

o ®denepanbublii 3ak0H 0T 29.12.2012 1. Ne 273-®3 «O06 obOpazoBanuu B Poccuiickoit
denepanum»;

. ®enepanbHbiii 3akoH OoT 19.12.2023 1. Ne 618-®3 «O BHeCeHUM WU3MECHEHUU B
denepanbublii 3ak0H «O0 oOpazoBanuu B Poccuiickoit @enepanumy;

. ®deaepanbHBIN TOCyIapCTBEHHBIN 00pa30BaTEIbHBIA CTAHIAPT CPETHETO 00IIEro 00pa3oBaHus
(ytB. Ilpukaszom Muno6pnayku Poccun ot 17.05.2012r. Ne413);

. npuka3z MunuctepcTBa npocBemieHus Poccuiickoit @eaepamuu ot 12.08.2022 Ne 732 «O

BHECEHHMH M3MCHEHHH B (ellepalbHBIA rOCyAapCTBEHHBIN 00pa30BaTEIbHBIN CTaHIAPT CPEIHETO
obmero oOpa3oBaHUs, YTBEpPXKACHHBIM MpuKasoM MuUHHCTEpCTBAa O0Opa30BaHUs M HAyKH
Poccuiickoit @enepaunu ot 17 mast 2012r.Ned 13»;

° ®denepanbHas oOpa3oBaTesibHas MpoOTrpaMma, yTBEpIXKISHHas NpUKa3zoM MHHUCTEpCTBa
npocsemenus Poccutickonn @enepamnuu ot 18 mas 2023 . N 371;
. npuka3 Munnpocpemnienust ot 18.07.2024 1. Ne 499 «O0 yTBepxkneHuu ¢eaepaibHOTO

IepeyHsl 3JIEKTPOHHBIX 00pa30BaTEIbHBIX PECYpCOB, OMYIIEHHBIX K HCIOJIb30BAHUIO IIPU
peanu3alMy MMEIOLUUMX TOCYJApCTBEHHYI0 AaKKPEAUTAIMI0 00pa30BaTEeNIbHBIX IpOrpaMM
Ha4aJIbHOTO O0IIEro, OCHOBHOI'O OOIIEro U CpeJHEro o0Iero 00pa3oBaHusD»;

e npuka3 MuHucrepctBa npocsenieHus Poccuiickoit @enepauuu ot 09.10.2024 Ne 704 «O
BHECEHMM HU3MEHEHMI B HEKOTOpbIE NpuKa3bl MuHHCTepcTBa npocBeleHus Poccuiickoit
@enepanuy, Kacaromuecs QenepanbHbIX 00pa30BaTeNbHBIX IPOrpaMM HadalbHOIO OOIIEro,
OCHOBHOT'0 OOLIET0 U CpeAHETo 00IIero 00pa3oBaHUsD.

IIporpaMma 1o MaTeMaTHKE Ha YpOBHE CpeAHEro o0mero oOpa3oBaHUs
paspaborana Ha ocHoBe PI'OC COO c ydéToM COBpPEMEHHBIX MHPOBBIX TpeOOBaHMUIA,
MpEeAbSIBISIEMbIX K MaTeMaTH4eCKOMY OOpa30BaHHUIO, M TPAIUIUN POCCUHUCKOrO 0Opa3oBaHHUA.
PeaJ'II/ISaHI/IH mporpamMmabl 110 MaTEMaTHUuKE obecreunBaer OBJIaACHUC KJIFOYCBBIMH
KOMIICTCHIIUAMU, COCTABJIAIOIIMMU OCHOBY IJIsI CaMOPA3BUTUA W HCIPCPBIBHOIO 06p330BaHI/I$I,
LIEJIOCTHOCTh  OOILIEKYJIbTYPHOIO, JIMYHOCTHOTO M TIO3HABATEJIBHOIO Ppa3BUTHUS JIMYHOCTHU
00ydJaronmxcs.

B mporpamme mo maTemaTHKe yuYTeHBl HAE€H M mosnoxkeHus KoHuenmuu pa3BUTHA
MaTemaTudeckoro obOpasoBanus B Poccuiickoit ®enepanuu. B cooTBercTBHMM C Ha3BaHUEM
KOHIIENIMH, MaTeMaTH4ecKoe 00pa3oBaHME JOJDKHO, B YAaCTHOCTH, MPEJOCTABIATH KaXXIOMY
O6y‘IaIOHICMYCSI BO3MOXHOCTb AOCTHIKCHUS YPOBHSA MATCMATHUYCCKHUX 3HaHPII71, HCO6XOIII/IMOFO JJIA
nanbHEeHIIel ycrnemHoi >ku3HuM B oOmiecTBe. MMeHHO Ha pemeHue 3TOM 3ajadyM HalejeHa
IporpamMMa 1o MaTeMaTuke 6a30BOTr0 ypOBHSI.

B »snoxy mnmdpoBoii TpaHchopmanmum Bcex cdep UYeT0BEUECKOW AESTeIHbHOCTH
HEBO3MOKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEIIOBEKOM Oe3 0a30BOW MaTreMaTHYeCKOU
MOATOTOBKH. YK€ B IIKOJIE MAaTEMAaTUKA CIY>XUT ONOPHBIM MPEAMETOM JUIsl U3yUYEHUS] CMEXKHBIX
JUCLUIIINH, @ B JKU3HU IOCJIE IIKOJBI PeaJlbHOW HEOOXOJIMMOCTBIO CTAHOBUTCS HENPEPBIBHOE
oOpa3oBaHHe, 4TO TpeOyeT MOJIHOLEHHOW 0a30BOH 0011€00pa30BaTEIbHON MOATOTOBKH, B TOM
4yyclie M MareMaTudeckoil. OTo 00yClIOBIEHO TeM, YTO B HAIIM JHU PacT€T YHUCIO
CHELUAJbHOCTEH, CBS3aHHBIX C HENOCPEICTBEHHBIM IMPUMEHEHHEM MaTeMaTUKH: U B cdepe
SKOHOMHUKH, U B OM3HECE, U B TEXHOJOTHYECKUX OOJACTIX, W Jake B TYMAaHUTAPHBIX cdepax.
Takum oOpazom, Kpyr oOydJarommxcs, UIsi KOTOPBIX MaTeMaTHKa CTAaHOBHUTCS 3HAYUMBIM
MIPEAMETOM, CYIIECTBEHHO PACUINPSIETCSI.

[IpakTrueckas Mojae3HOCTh MaTeMaTUKU 00YCIIOBJIEHA TEM, UYTO €€ MPEIAMETOM SIBIISIOTCSA
(yHlaMeHTadbHbIE CTPYKTYphl HAILETO MHpA: MPOCTPAHCTBEHHBIE (POPMBI U KOJUYECTBEHHBIE
OTHOLUEHUS OT MPOCTEHIINX, YCBAaWBA€MBbIX BHEINOCPEICTBEHHOM OIBITE, OO JIOCTaTOYHO
CJIOKHBIX, HEOOXOJAUMBIX /IS Pa3BUTHUSl HayYHBIX M TEXHOJIOTHYECKUX HuAeH. be3 KOHKpeTHhIX
MaTeMaTHYECKUX 3HAHHUM 3aTpyJHEHO INOHMMaHHWE MNPHUHLUIIOB YCTPOWCTBA U HCIOJIb30BAHUSA
COBPEMECHHOW TEXHHUKH, BOCIPHUATHEC W HWHTEPIpETaus pPa3sHOOOpa3HOW  COIMaIbHOM,
SKOHOMUYECKOU, MOJUTHIECKON MH(popmMannu, Manodp(eKTUBHA MOBCEIHEBHAS MpaKTHYECKas



NeATeNIbHOCTh. KakJIoMy 4YenoBEeKy B CBOEH JKM3HM IPUXOIAUTCA BBIIOIHATH JOCTAaTOYHO
CIOKHBIE PAacUYE€Thl M COCTABJISITH HECJIOXHbBIE alTOPUTMBbI, HAaXOAUTh HYXKHbIe (POPMYJBI U
NPUMEHSTh UX, BIaJETh NPAKTUYECKUMHU IPUEMAMU T€OMETPUUYECKUX U3MEPEHUN U MMOCTPOEHHUIA,
YUTaTh WMH(POpPMAIMIO, TMPEACTABICHHYI0 B BHUAY TaOJuUIl, OUarpaMM U rpauKoB, XUTb B
YCJIOBHUAX HEOMPEATIEHHOCTH U IIOHUMATh BEPOSITHOCTHBINA XapaKTep CIyYailHbIX COOBITHIA.

OnHOBpeMEHHO C pacmiupeHueM cdep NpPUMEHEHHUsS MaTeMaTHKd B COBPEMEHHOM
oOmecTBe Bcé Oosiee BaKHBIM CTAHOBHUTCS MAaTEMATHUYECKUN CTHIIb MBIIIJICHUS, TIPOSBIISFOIIHIICS
B OIIpENEJIEHHBIX YMCTBEHHBIX HABBIKaxX. B mponecce n3ydyeHuss MaTeMAaTUKU B ApCEHAN IIPUEMOB
1 METOJIOB MBILIUICHUS! YEJIOBEKa €CTECTBEHHBIM 00pa3oM BKJIIOYAIOTCS WHIYKLIHS U OETyKIHUS,
00001IeHNe W KOHKpETH3alus, aHalu3 M CHHTe3, KilaccupuKanmus U CHUCTeMaTHU3alus,
aObctparupoBanre © aHaiorus. OOBEKTHI MaTEMAaTHUYECKUX YMO3AKIIOUEHUH, IMpaBmwiIa HX
KOHCTPYHPOBAHUS PACKPHIBAIOT MEXaHU3M JOTHUYECKHX MOCTPOCHHH, CITOCOOCTBYIOT BBIpaOOTKE
yMeHusi (opMyIupoBaTh, 0OOCHOBBIBATH M JOKa3bIBaTh CYXKJEHHUS, TEM CaMbIM pa3BHUBAIOT
JIOTUYECKOE MBbIIIJIeHHEe. MaTeMaTuke MNpUHAIKUT Beaylias poib B (OPMUPOBAHUU
AJTOPUTMHUYECKOW KOMITIOHEHTHI MBIIUJICHUSA W BOCIIMTAHUM YMEHHMH JEHCTBOBAaTh IIO 3a1aHHBIM
aJropuTMaM, COBEPIICHCTBOBATh M3BECTHBIE M KOHCTPYHMPOBATh HOBBIE. B mpomecce pemeHus
3a/1a4—OCHOBHOM y4eOHOI IesTeIbHOCTH Ha YpOKaX MaTEMaTHKH—Pa3BUBAIOTCS TBOpUYECKas M
MPUKIIAAHAass CTOPOHBI MBILJICHUS.

OOyyenue MaremaTuke Aa€T BO3MOXKHOCTH pa3BHBaTh y OOYYaIOIIMXCS TOYHYIO,
palMoOHANIBHYI0 U MH(POPMATUBHYIO pedb, YMEHHE OTOMpaTh HauOoyiee MOIXOJSIINE S3bIKOBBIE,
CHMBOJIMYECKHE, Tpauyeckue CpeAcTBa Il BBIPAXKEHHS CYXICHUW U HAIVISIHOTO UX
NpEACTaBICHHUS.

Henamu usyuenus npeomema «mamemamuxa» 6 2pynnax 10-12 knaccax na
0a30680Mm ypoene A6nAI0OMCA:

- (¢opMHpOBaHHE LEHTPAJIbHBIX MaTEMAaTUYECKHX MOHATUN (YHCIIO, BEIUYHHA,
reoMeTpuueckass  ¢urypa, ImepeMeHHas, BEpPOSATHOCTb, (yHKIUSA), OOECIeYNBAIOIINX
MIPEEMCTBEHHOCTh M MEPCIEKTUBHOCTh MAaTEMaTHYECKOTO 00pa30BaHusl 00YUYaIOIINXCS,;

- IOABCIACHHC 06yan0mI/1xca Ha AOCTYIIHOM [JId HHUX YPOBHEC K OCO3HAHHUIO
B3aMMOCBA3U MATCMATUKHU H OKPYKAOWICTrO MHpA, TOHHUMAaHUC MAaTCMATUKH KaK 4aCTH 06H.[€ﬁ
KYJBbTYPbI YCJIOBCUCCTBA,

- pa3BUTHE MHTEIJICKTyaJbHbIX W TBOPUYECKUX CIIOCOOHOCTEH oOyuarommuxcs,
[I03HABATEJILHOM aKTUBHOCTH, UCCIIEIOBATEILCKUX YMEHUMN, KDUTUYHOCTH MBIIIJIEHUS], HHTEpECa
K U3Yy4YECHHIO MAaTEMaTHUKH;

- ¢opmupoBaHue (PYHKIHOHATIBHOH MaTeMaTHYECKOW TPaMOTHOCTH: YMEHHS
pacrno3HaBaTh MaTeMaTUYECKUE acCIeKThl B PEaJbHBIX JKM3HEHHBIX CUTYalUSX U MPU U3YUYEHHUH
OPYTUX YYEOHBIX MPEJAMETOB, MPOSBICHUS 3aBUCHMOCTEH M 3aKOHOMEPHOCTEH, (OpMyIUPOBATh
UX Ha fA3bIKE MaTeMaTUKH M CO3/1aBaTh MaTE€MaTUYECKHUE MOJENH, NPUMEHSATh OCBOEHHBIN
MaTeMaTHYeCKU  ammapar il pelmeHHs  MPaKTUKO-  OpPHUEHTUPOBAHHBIX  3ajad,
WHTEPIPETUPOBATH U OLICHUBATH MOJIYUYCHHBIE PE3yIbTATHI.

Mecmo yuedHnozo npeomema «MamemMamura» ¢ y4eOHOM NiaHe WKOJIbl

B cootBerctBun ¢ ®I'OC COO marteMaruka sBIsieTCS 00s13aT€IbHBIM IPEIMETOM Ha
JAaHHOM YpOBHe oOpas3oBaHus. I[IporpamMmoii 1Mo MaTeMaTHKE NpPeayCMaTpUBAETCS H3ydCHHUE
yueOHoro npeamera «MaTtemaTuka» B paMKax TpEX yueOHBIX KypCOB:

«Anrebpa W Hadama MaTeMaTH4yecKoro aHamuza», «['eomerpus», «BeposTHOCTH H
cTaTUCTUKa». POPMHUpPOBAHME JIOTUYECKUX YMEHUN OCYLIECTBISETCA Ha NPOTSIKEHHHM BCEX JIET
0o0ydeHHsT Ha ypOBHE CpeaHero oOmero oOpa3oBaHMs, a DJIEMEHTH JIOTUKH BKJIIOYAIOTCS B
coJiepKaHNe BCEX HAa3BAaHHBIX BBIIIE yIEOHBIX KypCOB.

OOGmiee 9uCIo 4acoB ISl M3YUCHHST MaTeMaTuKku— 226 gacoB: B 10 kimacce— 68 gacos, B
11 u 12 xiaccax- no 79 yacos.

Bocnumamensnwtii nomenyuan npeomema «Mamemamuray peanuzyemcs uepes.

-TIPUBJICUCHHE BHHUMAaHHS OOYYaONIMXCA K IIEHHOCTHOMY AacCIleKTy HW3yYaeMbIX Ha YypOKax
MPEIMETOB, SBICHUA W COOBITHI, WHHWIIMAPOBAHHWE OOCYXJICHWH, BBICKAa3bIBAHWN CBOETO MHEHUS,
BBIPAOOTKH CBOETO JINYHOCTHOTO OTHOIICHHS K H3y4aeMbIM COOBITHSM, JIUIIAM, SBICHUSM;



-IPUMEHEHNE HHTEPAKTUBHBIX (DOpM yueOHOH pabOThI—HMHTEIUICKTY AJTbHBIX,

CTUMYJUPYIONIUX I[MO3HABATEIBHYI0 MOTHUBAIMIO, WIPOBBIX METOIHMK, IUCKYCCHH, ITarolINX
BO3MOYHOCTh NMPUOOPECTH OMBIT BEJCHHUS KOHCTPYKTHBHOI'O IHAJOra; IPyHIOBON pabOThI, KOTOpas
VYHT CTPOWUTH OTHONICHUS W JCWCTBOBATH B KOMAaHJE, CIOCOOCTBYET Pa3BHTHIO KPHTHYECKOTO
MBIIICHHS;

-nIo0yXIeHNuE 00y4JaromuXxcs coOI0aTh HOPMbI IOBEACHUS, MpaBHIa OOIIEHUS CO CBEPCTHUKAMU
U TeJaroraMu, COOTBETCTBYIOIIME YKIIaay oOmeo0pa3oBaTeibHOW OpTraHHW3alliH, yCTAaHOBJICHUE U
MOJJIEPKKY TOOPOKETATSIIbHON aTMOC(EpHI;

-HHHUIIMMPOBAHHE U MOANEPIKKY UCCIICIOBATEIIbCKON NEATEIbHOCTH 00YJYaIONINXCs, INIAaHUPOBAHHE
Y BBIIMIOJTHEHUE HHIUBUYaIbHBIX U TPYMIIOBBIX IPOSKTOB BOCITUTATEIIFHON HANIPaBICHHOCTH.

Heo0xoMMBIM KOMITOHEHTOM OOMIel KyJbTypbl B COBPEMEHHOM TOJKOBAaHUU SIBISIETCS 0OIIee
3HAKOMCTBO C METOJAaMH IIO3HAHUsl JIEHCTBUTEIBHOCTH, NPEICTABICHHE O IMpeJIMeTe U METOoJe
MaT€MaTuKu, €ro OTJIH4YMUAg OT MCTOJAO0B CCTCCTBCHHBIX M T'YMAHHUTAPHBIX HAYK, 06 OCO6CHHOCT$[X
OPpUMCHCHHA MATCMAaTUKH JJId PCIICHUA HAYYHBIX W IIPUKIAAHBIX 3aJay. Takum 06pa3OM,
MaTreMaTH4eckoe 00pa3oBaHUE BHOCUT CBOM BKJIaJ B (POPMHPOBAHKE OOIICH KyIbTYPhI YeJIOBEKa.

HSyLICHI/Ie MaTeéMaTuKu CHOCO6CTByeT 9CTCTUUCCKOMY BOCIIMTAHUIO YECJIOBCKA, INOHHMAHUIO
KpacoTbl M M3SIIECTBA MAaTEeMaTHYECKUX PACCYKIEHUH, BOCHPHUATHUIO TeOMETPUYECKUX (opM,
YCBOCHHIO HJICH CUMMETPHH.

COAEPXKXAHUE YYEBHOI'O IIPEJIMETA

OCHOBHBIMH JIMHUSIMH COJIEPKAHMS MaTeMaTUKU BT p y n I a X 10—12xkiaccax siBiastoTCS:
«Yucna u BbruucineHus», «OyHkuuum u rpaduku»,«YpaBHeHMsT U HepaBeHCTBay, «Hauama
MaTeMaTHYeCKoro aHanusa», «MHoxecTBa U JOrHka» (Anrebpa M Hayala MaTeMaTH4eCKOIo
aHanuza); «l'eomerpuueckue GUrypbl U UX CBOHCTBay, «lI3MepeHHe reOMEeTpUYECKUX BEIUYMHY,
«MmnororpanHukn»,«IIpsgMble U MIOCKOCTH B IIPOCTpaHCTBE», «Tema BpameHus», «Bexkropsl u
koopauHaTel B mpocrpaHcTBe (I'eomerpus); «CmydaiiHble COOBITHS UM BEPOSITHOCTHY,
«CnyuJaliHble BEIUYUHBI U 3aKOH OoJIbIIMX yuce» ( BeposTHOCTB u cTaTucTuKa). [laHHBIE IMHUT
pPa3BUBAIOTCS MapajlIeIbHO, KaXKJas B COOTBETCTBUU C COOCTBEHHOH JIOTMKOHM, OJIHAKO HE
HE3aBUCUMO OJIHA OT JPYyrOW, a B TECHOM KOHTaKTe M B3aumoneiuctsuu. Kpome sroro, ux
0o0bEeIUHSAET JIOTMYECKas  COCTAaBJAIOIIAs, TPAJAMLMOHHO IpUCyllas  MaTeMaTUKe |
NIPOHM3BIBAIONIAsA BCE MaTeMaTHYECKHe KypChl U cojepxkaresbHble JUHUU. CopMylnpoBaHHOE B
OI'OC COO TpeboBaHME «BIAJECHHUE METOJAMM JO0KA3aTeNIbCTB, AITOPUTMAMU PEIICHMs 3ajaad,
yMeHHE (OpPMYIHPOBATH OINpPEIEICHUsI, aKCUOMBl W TEOPEMBbl, NPUMEHATh MX, IPOBOJUTH
JIOKa3aTeNIbHbIE PACCy X JACHHUS B XOJ€ PELICHUs 3aJay» OTHOCHUTCS KO BCEM YueOHBIM Kypcam, a
dbopMUpOBaHHE JIOTMUECKUX YMEHHH paclpenensercs Mo BCeM rogaM oOydyeHHUs Ha YpOBHE
cpenHero obiiero oopazoBaHus.

ConaepxaresbHO-MeTOAUYECKast TUHUSA «Yucia 1 BBIYUCIEHUS» 3aBepiiaeT GOpMUPOBAHUE
HaBBIKOB HMCIIOJIb30BaHUs JEHCTBUTEIIBHBIX YHMCEN, KOTOPOE ObLIO HAYaTO HA YPOBHE OCHOBHOI'O
obmiero oopasosanus. Ha ypoBHe cpeaHero o6iero oopazoBaHus 0co00e€ BHUMaHUE YyIEIseTCs
(OpPMHUPOBAHUIO MPOYHBIX BBIUUCIUTEIBHBIX HABBIKOB, BKIJIIOYAIONIUX B CEOsl MCIOJb30BaHHE
pa3nIUYHBIX (OPM 3amHCH ACHUCTBUTEIBHOTO YHCIIA, YMEHHUE PAllMOHAIBHO BBINOJIHATH ACHCTBUA
C HUMH, JeJaTh TMPUKHUAKY, OLEHHMBATh pe3ynbTaT. OOyuarommuecs MOJy4YaloT HAaBBIKU
MPUOIVIKEHHBIX BBIYMCIICHHH, BRITIOJIHEHUS JEUCTBUN C YHCIAMU, 3alTUCAHHBIMU B CTaHIAPTHOM
¢dbopme, HCTIOIB30BaHUS MATEMATHYECKUX KOHCTAHT, OLICHUBAHMSI YHCIIOBBIX BBIPAXKEHUH.

ConepxaresibHasi TUHUS «YPaBHEHUS] U HEPABEHCTBa»pealN3yeTcs Ha MPOTSHKEHUHM BCEro
00y4eHUs1 Ha YPOBHE CPEHEro 00I1ero 00pa3oBaHus, IOCKOIbKY B KaKJ0M pa3jieie IporpaMMbl
MIPEeAyCMOTPEHO PEIIEHHE COOTBETCTBYIOMUX 3anad. OOyuaromuecs: OBIaACBAIOT Pa3IUYHBIMU
METOJaMHU  pPEUICHHUA  LENblX,  pPalMOHAIbHBIX,  HMPPALMOHAIBHBIX,  IOKA3aTEIbHBIX,
Jorapu(pMUYECKUX U TPUTOHOMETPUUECKUX YPAaBHEHMM, HEPABEHCTB U uX cucreM. llomydeHHsie
YMEHHSI HMCHOJB3YIOTCS TMPHU HCCIAEAOBAaHMU (PYHKIUH C IMOMOINBIO MPOM3BOIHON, pPEIICHUH
MPUKIIAIHBIX 3374 U 337a4 Ha HAaXOXKJEHHE HAaMOOJBIINX M HaUMEHBIINX 3HA4eHUH (DyHKIUU.
JlanHasi coneprkarenbHasl JIMHUS BKIIOYaeT B ceOs Takxke (popMupoBaHHWE YMEHUH BBINOJIHATH
pacuétel mo (dopmynaMm, mnpeoOpa3oBaHHUS MENbIX, pPAIUOHAIBHBIX, HPPAIUOHAIBHBIX H
TPUTOHOMETPUYECKUX BBIPAXKEHMM, a TakKe BBIPAXKEHHH, COAEpKAIIMX CTENEHU U Jorap U(mbl.
brnaromaps wu3ydeHuro anareOpamdyeckoro Marepuanga IPOUCXOOUT JajbHEWIlee pa3BUTHE
QITOPUTMUYECKOTO U  aOCTPAaKTHOTO MBILIUICHUs OOydaromuxcsi, (GOPMHUPYIOTCS HaBBbIKU
NeAYKTUBHBIX  PAacCyXJe€HMH, paboTel C  CHMBOJIBHBIMM  (OpMamMu, IpeACTaBICHUS
3aKOHOMEPHOCTEM M 3aBUCHMOCTEH B BHUJIEC DPAaBEHCTB U HEpPaBEHCTB. AjreOpa mnpenaaraet



3¢ pexTUBHBIE WHCTPYMEHTHI JUIsI pEUICHUS NPaKTUYECKHMX W eCTeCTBEHHO-HAYYHBIX 3ajad,
HArSITHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKa HAYKH.
ConepxarenbHo-meronuueckas JUHUS «DyHKIMM W Tpa@uUKU»TECHO TMEpEeIieTaeTcs C

JIPYTUMHU JUHUSAMU  y4eOHOro Kypca, TIOCKOJbKY B KakKOM-TO CMbICIEe  3aJaéT
MOCJIEIOBATEIBHOCTh u3yueHus Marepuana. V3ydeHue  CTENEeHHOW,  IMOKa3aTebHOM!,
JorapupMUIECKOn U TPUTOHOMETpUYECKHX  (DYHKIMIA, HMX CBOMCTB W TpadHKOB,

WCIIOJIb30BaHNe (PYHKIMH Il pelIeHUs 3a1ad W3 OPYTruX Y4eOHBIX MPEIMETOB W peallbHOM
)KM3HM TECHO CBSI3aHO KaK C MaTreMaTH4YeCKUM aHaJIW30M, TaK M C PEIICHHEM YPaBHCHUU U
HepaBeHCTB. [Ipu »TOM OoJsibIllOE BHHUMaHWE yIensercs (OPMHPOBAHWIO YMEHHS BBIpaXaTb
dbopMynaMHu 3aBUCHMOCTH MEXIY pa3IUIHBIMA BEIWYWHAMH, HWCCICAOBATh IOJYUYCHHBIC
(byHKIIUHM, CTPOUTHh WX Tpaduku. MarTepuan coAep)KaTeIbHOW JIMHWM HAICJICH Ha pa3BUTHE
YMEHUH W HaBBIKOB, TIO3BOJISIONMIMX BEIpAXKATh 3aBUCUMOCTH MEXIy BEIWMYMHAMU B
pa3nuYHON (opMe: aHAIMTUYECKOU, rpaduueckor u ciioBecHOW. Ero wu3ydyeHwe criocoOCTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBIIIJICHUS, CIIOCOOHOCTH K OOOOIMIEHWI0 W KOHKPETH3AIlUH,
HCIOJIL30BAHUIO aHAJIOTHM.

ConeprkarenbHas JIMHUS «Hauana MareMaTH4YecKoro aHajan3a
MO3BOJIIET CYIIIECTBEHHO pacipuTh Kpyr KaKk MaTeMaTUYEeCKUX, TaK U
NMPUKIAAHBIX 33Ja4, JAOCTYIMHBIX OOYYarIIMMCs, y KOTOPBIX IOSBISETCS BO3MOXHOCTD
HCcClIeIoBaTh M CTPOUTHh TpaduKu (GYHKIUNA, OMNpPEACNITh MX HauOOJbIINE W HAWMEHBIINE
3HAYCHUS, BBIYUCIATH IUIOMAAN (GUTryp W OOBEMBI TeJ, HAXOJWTh CKOPOCTH W YCKOPCHUS
npoueccoB. ConepkaTenpbHas JHHUS ~ OTKPHIBAET HOBBIE  BO3MOXKHOCTH  IOCTPOCHUS
MaTeMaTHUYEeCKUX MOJIeNIe pealbHbIX CUTyalluid, HaXOXXICHHUS HAWIydllero penieHus B

NpUKIAJHBIX, B TOM YHUCJIC CONUAIbHO-3KOHOMUWYCCKHUX 3aJaydax.

3HAKOMCTBO C OCHOBaMMn Mar€MaTudcCKoro aHajaIu3a CHOCO6CTByeT Pa3BUTHUIO
a6CTpaKTHOFO, Q)OpMaHBHO-JIOFI/I‘ICCKOFO u Kp€aTuBHOTI'O MBbIIJICHUA,
(bOpMPIpOBaHI/IIO YMGHI/Iﬁ pacio3HaBaTb HPOABJICHHA 3aKOHOB MATCMATHUKHW B HAYKC,

TEXHUKE U UCKYCCTBE.
OOGyuaromuecs: y3HaloT O BBIIAIOLIUXCS pPe3yJIbTaTax, MOJIYUYEHHBIX B X0JI€ Pa3BUTHUSI MaTEMaTUKU
Kak HayKH, U UX aBTOpaX.

CopneprkaresbHO-MeTOAUYECKasl JIMHUS «MHOKECTBAa M JIOTMKa» B OCHOBHOM IIOCBSIIEHA
3JIEMEHTaM TEOPUU MHOXKECTB. TEOpPETUKO-MHOXKECTBEHHBIE ITPECTABICHUS IPOHU3BIBAIOT BECH
KypC IIKOJBHONH MaTEeMaTHKH U IpeajaraloT HamboJsiee YHUBEPCAIbHBIM S3bIK, 00bEIUHSIOMUN
BCE pa3Jesibl MaTeMAaTUKU M €€ IPWIOKEHHI, OHU CBA3BIBAIOT pa3HbIE MaTEMaTHYECKHE
JUCLUIIINHBI B eAuHoe 1enoe. [103ToMy BakHO JaTh BO3MOXKHOCTH 00yd4arolmeMycs NOHHUMAaTh
TEOPETUKO-MHOKECTBEHHBIM SI3bIK COBPEMEHHOW MaTEeMaTUKM U HCIOJIb30BaTh €ro Juist
BBIPQYKEHUSI CBOMX MBICIIEH.

B yuebHoM Kypce «Anredpa ¥ Hayajga MaTeMaTHYECKOrO aHAJIU3a» MPUCYTCTBYIOT TaKKe
OCHOBBI MAaTEMaTHYECKOTO MOJCIUPOBAHUSA, KOTOPBIE TMpPHU3BAaHBI CHOPMHUPOBATH HABBIKU
MOCTPOEHHUSI MOJIENIE pealibHbIX CUTYAIUi, UCCIECIOBAHUS ITUX MOJEJEH C MOMOIIBIO anmnapara
anreOpsl M MaTEMaTUYECKOr0 aHajdW3a W HMHTEpIpeTaluu MOJy4YeHHBIX pe3yJbTaToB. Takue
3a/aHMs BIUIETEHBI B KaXKIBIM M3 Pa3esiOB NMPOTPAMMBbI, MOCKOIBKY BECh Marepuan ydeOHOTO
Kypca IIMPOKO MCIHOJB3YETCS Ul pElleHMs MNpUKIaAHbIX 3a1ad. [lpym pemreHun peanbHbIX
MPaKTHYECKUX 3aJad oOydwaromuecs pa3BUBAIOT HAOJNIOAATENbHOCTh, YMEHHE HaXOIUTh
3aKOHOMEPHOCTH, a0CTParupoBaThCs, UCIOIB30BaTh aHAIOTHIO, 0000IIaTh U KOHKPETH3UPOBATh
npobnemy. JlesaTenbHOCT MO (OPMUPOBAHUIO HABBIKOB PEIICHUS NPUKIAIHBIX 3aaad
opraHusyercsd B IIpollecCeé HU3Y4u€HHs BCEeX TeM YydeOHoro Kypca «AnreOpa u Hauana
MaTeMaTHYECKOr0 aHaIU3a».

OCHOBHBIMH COJEpPKATEIbHBIMU JUHUSIMH y4eOHOro Kypca «['eomerpusi» 10—
12 knaccax siBnsitorcs: «MHoOrorpanHukny, «IIpsiMbie ¥ IIOCKOCTH B MpoCTpaHcTBe»,« Tena
BpalleHUs», « BEKTOpBI 1 KOOpAWHATHI B IPOCTPAHCTBEY.

dopMupoBaHKE JTOTHUECKUX YMEHUH pacnpeelsieTcss He TOJIBKO 10 COAePKATEIbHBIM JTHHUSM,
HO U TI0 ToJ1aM oOy4YeHHs Ha ypOBHE CPETHETO 00IIeTo 00pa3oBaHus.

Conepxanue oO0Opa3oBaHMs, COOTBETCTBYIOIIEE IPEIMETHBIM peE3yiabTaTaM OCBOCHUS
MpOrpaMMbI TI0O T€OMETPHH, PAaCIpeNeEHHBIM MO TOoJaM OOYYeHHs, CTPYKTYPHPOBAHO TaKHUM
o0Opa3oMm, 4YTOOBI OBJAJCHHE T'C€OMETPHYECKHUMH IOHSATHSMU W HaBBIKAMH OCYIIECTBISIIOCH
MOCIIEJIOBATENILHO M TOCTYIATEIBHO, C COOJIOJEHUEM MPHUHIIMIIA TPEEMCTBEHHOCTH, YTOOBI



HOBBIE 3HAHUS BKIIOYAINCH B OOIIYIO CHCTEMY I'€OMETPUUYECKHUX MPEACTaBICHUN 00ydaronuxcs,
pacmupsis U yriy6:ssa e€, o0pas3ysi IpoUYHble MHOKECTBEHHBIE CBSI3H.
B cooTBeTcTBUM ¢ yKa3aHHBIMU LIENSMHU B CTPYKTYpe YueOHOro Kypca

«BepoATHOCTh M CTaTUCTHUKA» IS ypPOBHA cpelHero oOuiero oOpa3oBaHus Ha 0a30BOM
YPOBHE BBIACJICHBI CIEAYIOIINE OCHOBHBIE coOAep)KaTeiabHble JHUHUU:«ClydailHble COOBITHS U
BEpPOSTHOCTHY, «CiTydaiiHble BETMUYUHBI U 3aKOH OOJIBIINX YHUCET.

BaxxHyro yacth yueOHOTO Kypca 3aHUMAaeT W3y4YeHHE reOMETPUYECKOTO U OMHOMHUAIBHOTO
pacnpeneneHuii M 3HAKOMCTBO C MX HENPEpPbIBHBIMM aHAjJoraMyM — II0Ka3aTeIbHBIM U
HOPMaJIBHBIM pacIpeeIeHUsIMU.

Conepxanne nuHun «CiaydaiiHble COOBITHSI M BEPOSITHOCTH» CIYXKUT OCHOBOW st
(hopMupoBaHUs IPEACTABICHUN O paclpeaeTICHUN BEPOSTHOCTEH MEXKTy 3HAUCHUSIMH CIIydalHBIX
BEJIMYMH, a TaKXke 3Ta JUHUS HeoOXxoauma Kak 0asza Ui M3ydeHHus 3aKoHa OOJIBIIMX YHMCENT —
(yHIaMEHTaTbHOTO 3aKOHa, JEHCTBYIOIIETO B MPHUPOJEe M OOIIECTBE U  HUMEIOLIEro
Marematuueckyro  Gopmamuzamuio. Cam  3akOH  OOJIBIIMX  YUCEN  Mpeajiaraercsi B
03HAKOMHUTENILHOHN (h)OpME C MUHUMAIBHBIM HCTIOJIb30BAHUEM MaTeMaTHYECKOTO (hopMaTn3Ma.

TeMsbl, CBA3aHHBIE C HENPEPBIBHBIMU CIyYallHbIMU BEIWYMHAMH, aKUEHTUPYIOT BHUMAaHUE
0o0ydJarolmuxcsi Ha ONHCAaHUU W HU3YUYEHUHU CIy4YalHBIX SBICHUH C IMOMOINBI HENPEePBbIBHBIX
¢ynkuuii. OCHOBHOE BHUMaHME yIEIsIeTCs T0Ka3aTeIbHOMY U HOPMaJIbHOMY pacipeiesIeHUsIM,
IIpU  3TOM IMpeJIoJiaraeTcs O3HAKOMUTEIbHOE M3ydYeHHe Marepuana O0e3 J10Ka3aTeIbCTB
MIPUMEHSIEMBIX (aKTOB.

VuebHslil npeamer «MatemaTuka» sBIseTCS OJHUM U3 Haubosee 3HaYMMBIX B IPOrpaMme
cpemHero oOmero o0pa3oBaHUs, TOCKOJIBKY, C OJHOH CTOpPOHBI, OH oOecredynBaeT
WHCTPYMEHTAIBHYI0 0a3y Uil HM3y4YeHHS BCEX €CTECTBEHHO-HAyYHBIX KYypCOB, a C JPYrow
CTOPOHBI, (OPMHpPYET IJIOTHYECKOe W aOCTPaKTHOE MBIIUICHHE OOYy4YaloIIuXcs Ha YpOBHE,
HEOOXOIUMOM I OCBOEHHUsI y4eOHBIX KypcOoB MH(OpPMATHKH, OOIIECTBO3HAHMs, UCTOPUU. B
pamMkax mpeamera «MaremaTuka» oOydarouuecs OBJIAJACBAIOT YHUBEPCAJIBHBIM  SI3BIKOM
COBPEMEHHOI HayKH, KOTOpast (popMyIHpyeT CBOU JOCTUKEHUS B MaTeMaTH4YeCKOi (opme.

Maremaruka 3aKi1abIBaeT OCHOBY JUIsSl YCIICITHOTO OBJaJACHUS 3aKOHAMHU (U3HKH, XHUMUH,

OMOJIOTMH, TOHUMAHUSI OCHOBHBIX TEHCHLIUI SKOHOMHKU u
0011eCTBEHHOI KU3HH, TI03BOJIIET OPUECHTUPOBATHCS B COBPEMEHHBIX IU(DPOBBIX U
KOMITBIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO HUCIOJIb30BATh UX B IOBCEAHEBHOM )KU3HMU.

AJire0pa ¥ Ha4YaJ1a MaTEMAaTHYECKOI0 aHAIN3a
10 xknace

Yucna u eviuucnenusn

PannonaneHble uyncina. OOBIKHOBEHHBIE M JIECATHYHBIE JIpOOM, MPOLEHTHI, OECKOHEUYHbIE
nepuoanyYeckue  Apobu.  Apudmernyeckue  omepalud ¢ palUOHAIBHBIMH  YHCIIaMH,
npeoOpa3oBaHUsl YHCIOBBIX BbhIpakeHHH. [IpuMeHenue npoOeil M NPOLEHTOB i pEIICHUsS
NPUKIIAAHBIX 3a1a4 U3 Pa3JIMYHBIX OTPAacied 3HAHUM U PEAIbHOU )KU3HU.

JeiictBurenbHble 4Hcia. PanvoHanmbHbIE W HppalyMOHANIbHBIE Yuciaa. ApuMeTHIecKHue
omnepanuu ¢ JEHCTBUTENbHBIMU 4uciaMu. [Ipubnmk€HHbIE BBIYHMCICHHS, MPAaBWIA OKPYTJIEHHUS,
MIPUKUJKA U OLIEHKA PE3yJIbTaTa BEIYUCICHUMN.

Crenens ¢ mensiM mokasareneMm. CranpmaptHas ¢opma 3amucH JEHCTBUTEIBHOIO YHCIIA.
HcnonszoBanme mnonaxonasmed (GopMbl  3amucu  JEHCTBUTENBHBIX YHCEN IS pelIeHUus
MPAKTUYECKUX 3a/1a4 U MPEACTaBICHUS JaHHBIX.

Apudmerndecknii KOpeHb HaTypalbHOU cTeneHu. JleicTBus ¢ apuMEeTHUECKUMHU KOPHAMU
HaTypajabHOU CTEIICHH.

CuHyc, KOCUHYC U TaHI€HC YHUCJIOBOIO aprymMeHTa. ApPKCHHYC, apKKOCHHYC, apKTaHIEHC
YUCJIOBOIO apryMeHTa.

Ypaenenusn u nepasencmea

ToxnecTBa U TOXECTBEHHBIE TPEOOPA30BAHUSL.

[IpeoOpa3oBaHue TPUrOHOMETPUUECKUX BbIpakeHUIl. OCHOBHbIE TPUTOHOMETPUUYECKHE
(hopmyIbL.

YpaBHEeHHE, KOpEHb ypaBHEHUs. HepaBeHCTBO, pelIeHHE HEpABEHCTBA. METOA WHTEpPBAJOB.

Pemenne nenbix u 1poOHO-pallMOHAIBHBIX YPABHEHUN U HEPABEHCTB.



Pemenne wWppanyMoHambHBIX ypaBHEHHMH M HEPaBEeHCTB. PemieHne TPUTOHOMETPUUYECKHUX
YPaBHECHUM.

[IpuMeHeHne ypaBHEHHI U HEPABEHCTB K PEIICHUI0 MaTEMAaTHYECKUX 3aJ1ayu U 3aJa4 pa3IMuyHbIX
obyiacTelt HayKH U peabHOMN KU3HU.

Dyuxyuu u zpaguxku

Oyukus, cnocoObl 3aaanusa ¢pyHkuuu. ['padpuk pynkunu. BzanmHooOpaTtHbie pyHKIIUN.
OGnacTp onpeneseHuss ¥ MHOKECTBO 3HaueHUH QpyHkuuu. Hynu ¢pyHknum.

[TpoMexyTKH 3HaKOMTOCTOSTHCTBA. UETHBIC M HEYETHBIC (DYHKITHH.

Crenennas QyHKUMS C HATypaJIbHBIM U LIeJIbIM Moka3aTenaeM. E€ cBoiicTBa u rpaduk. CoiicTBa
1 rpaduK KOPHS N-Oi CTETICHH.

Tpuronomerpudeckass OKPYXKHOCTb, OIpEACIICHHE TPUTOHOMETPHUYECKUX  (pyHKIui
YHCJIIOBOTO apryMEHTA.
Mmuoscecmea u no2uxa

MHoxecTBO, omepainuyd Haja MHoxecTBamu. [uarpammbr Oiinepa-Benna. [lpumenenne
TEOPETUKO-MHOYKECTBEHHOI'O allfapara JUisi OMHCAHHS PEabHBIX IMPOLECCOB W SBICHUW, MPHU
pelIeHuy 3a/1a4y U3 IpYTrux y4eOHBIX MPEIMETOB.
Omnpenenenue, TeopeMa, ClIeICTBHE, J0Ka3aTeIbCTBO.

11 knace

Yucna u eviuucnenusn

Crenenp ¢ panMOHalIbHBIM NOKa3aTeaeM. CBONMCTBa CTENEHH.

Jlorapudm uncna. JlecaTUyHble M HaTypaJibHbIE JIOrapu@MBbl.

Ypasuenusn u nepasencmea

ITpeoGpa3oBaHue BbIpaXKEHUH, COAEPIKAILUX JIOTapU(PMBI.

IIpeoOpa3oBanue BbIpaXeHHH, COAEPIKALIMX CTEIIEHU C palliOHATIbHBIM [TOKAa3aTeJIeM.
IIprmepsl TPUTOHOMETPUUECKUX HEPABEHCTB.

IToka3aTenpHble ypaBHEHUS] U HEPABEHCTBA.

Jlorapudmudeckre ypaBHEHUS! U HEPAaBEHCTBA.

Dyukyuu u cpaguxu

Oynxnus. [epuognueckue Gpynkmmu. [IpoMexxyTkn MOHOTOHHOCTH (DyHKIIUH.

MaxkcuMyMbl 1 MUHUMYMBI (GyHKIHMU. Hanbonbiiee 1 HauMeHbIlee 3HaueHue GyHKIUU Ha
IIPOMEXKYTKE.

Tpuronomerpuueckue QyHKIIUU, UX CBOWCTBA U IpadUKH.

ITokazarenpHas u Jorapudmudeckas GyHKIUN, UX CBOICTBA U rpaduKy.

Hcnonb3oBanue rpadukoB GyHKIUI 1715 UCCIEJOBaHMS IPOLIECCOB U 3aBUCUMOCTEH, KOTOPbIE
BO3HHMKAIOT IIPY PELICHUN 33/1a4 U3 IPYTrux yu4eOHBIX IPEIMETOB U PEaIbHOMN KU3HH.

Hauana mamemamuueckozo ananusa

[TocnenoBarenbHOCTH, CLIOCOOBI 3aJaHUS TIOCIIEA0BATEILHOCTEH. MOHOTOHHBIE
MIOCJIEA0BATEIBHOCTH.

Apudmerndeckas U reoMeTpuueckasi nporpeccuu. beckoHedHo yObIBarolasi reoMeTpuyecKkas
nporpeccus. Cymma 0ecKOHEYHO yObIBarolell reoMeTpuieckoil nporpeccuu. @opmyiia CloKHBIX
IIPOLEHTOB. Vcronb30BaHue IpOrpeccuu il peleHUs peanbHbIX 3a1a4 IPUKIAJHOIO XapaKTepa.

HenpepriBHbie pyHKIIMH. MeTO HHTEPBAJIOB JIJISl PEIICHHS] HEPABEHCTB.

[IpousBonnas Gpynknuu. ['eomerpruyeckuii 1 GU3NIECKUN CMBICI IPOU3BOTHOM.

[IpousBoanbie 3neMeHTAapHBIX GyHKIUNA. DOpMynsl HAXOXKIACHHUS MPOU3BOJHOM CyMMBI,
MIPOM3BEICHMSI M YaCTHOTO (DYHKIUH.

[IpuMeHeHne MPON3BOAHON K MCCIIEIOBAHUIO (DYHKIIMI HA MOHOTOHHOCTH ¥ 9KCTPEMYMBI.
Haxosxnenne HanOoIbIIET0 ¥ HAMMEHBINETO 3HaYeHUs (PYHKIIMN Ha OTPE3Ke.

[IpumeHeHne npon3BOAHON ISl HAXOKIEHUS HAWIYUIIEro pelleHus B IPUKIAAHBIX 3afa4ax, s
onpeJieleHuss CKOPOCTH Ipolecca, 3aAaHHOro GopMyJIoil Wi rpaduKoM.

12 kaace
Yucna u eviuucnenusn
Hatypanbnbie u nenslie yncna. [IpusHaky 1eIMMOCTH LETIBIX YHCEIL.
Ypasuenusa u nepasencmea
Cucrembl TUHEHHBIX YPaBHEHUN. Penienrne npukiIagHpIX 3a71a4 ¢ MOMOIIBIO CUCTEMBbI JTUHEHHBIX



YpaBHEHUM.
CucTteMbl U COBOKYMHOCTH pallMOHATIbHBIX YPaBHEHUN U HEPABEHCTB.

[IpumeneHne ypaBHEHH, CUCTEM U HEPABEHCTB K PEIICHUIO MaTeMaTUYECKUX 3aa4 U 3a]1a4 13
Pa3IMYHBIX 00JacTe HAYKH U peaibHON KU3HU

Hauana mamemamuueckozo ananusa

[TepBooOpasnas. Tabnuia nepBoOOpa3HBIX.

Wnrerpain, ero reomerpuueckuii cMbici. Borurcnenue nnterpana o gpopmynne Herorona
JleiiOHuna.

I'eomeTpust

10 knace

Ilpamoie u nnrockocmu 6 npocmpancmee

OcHoBHbIE IOHATHUS cTepeomeTpur. Todka, mpsiMasi, INIOCKOCTh, IPOCTPAHCTBO.

ITonsiTe 06 aKkCMOMaTHYECKOM MOCTPOEHUU CTEPEOMETPUU: AKCHOMBI CTEPEOMETPHH,
CJIIECTBUS U3 HUX.

B3anMHOE pacnosiokeHue IpsIMBIX B IIPOCTPAHCTBE: IEPECEKAIOIIMECS, IapajllIe]IbHBIE M
cKkpelmmBamonecs npsmele. [lapajuiebHOCT NOPSIMBIX M IUIOCKOCTEHM B NPOCTPAHCTBE:
NapajjieiabHble IPsIMbIE B IPOCTPAHCTBE, MapaJuIeIbHOCTD TPEX NPSIMBIX, APAIIEIBHOCTD HPAMOM
U IUIOCKOCTU. YTJbl C COHANPAaBICHHBIMM CTOPOHAMH, YIOJI MEXKIy NPSMBIMU B IIPOCTPAHCTBE.
[TapamienbHOCTh IJIIOCKOCTEH: IapajulelbHble IUIOCKOCTH, CBOMCTBA MApaJUICNIbHBIX IUIOCKOCTEH.
ITpocreiile NPOCTpAaHCTBEHHBIE (QUIypbl Ha IUIOCKOCTH: TETpa’Ap, KyO, MNapajiesenunen,
MIOCTPOECHHUE CEUYECHUM.

[lepneHAUKYISAPHOCTh MPSAMOM M IUIOCKOCTH: NEPIEHAMUKYJIAPHBIE NPsSMbIE B NPOCTPAHCTBE,
IpsIMBIE Tapajule/IbHble M INEpPHEeHIUKYISApPHbIE K IUIOCKOCTH, MNPU3HAK NEPHEHIUKYISIPHOCTH
MPSIMOM U TJIOCKOCTH, TEOpEMa O NMPAMOM NEPIEHANKYIIPHON IIIOCKOCTH.

VYTIi1bl B IPOCTPAHCTBE: YIoJl MEXKAY NPSAMOM U IJIOCKOCTBIO, IBYTPAHHBIN YroJl, IMHEHHBINA yIroJl
JBYTPaHHOIO yIJa.

[lepnienauKyssp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKH A0 IUIOCKOCTH, PACCTOSIHUE OT MPSIMOM 110
IUIOCKOCTH, MPOEKIHs (UIypbl Ha IUIOCKOCTh. llepneHAMKyJISIpHOCTh IIOCKOCTEH: MpPHU3HAK
MEepHNEHUKYIAPHOCTH ABYX Iu1ockocTell. Teopema o Tpéx nepneHanKyIspax.

11 knacc

Mmnozozpannuku

[TonsiTue MHOTOrpaHHHKa, OCHOBHBIE 3JIEMEHTHl MHOTOIPAaHHUKA, BBIIMYKJIbIE W HEBBIYKJIbIE
MHOTOTPAaHHUKH, pa3BEPTKA MHOrorpaHHuka. I[Ipusma: n-yroibHasi npusma, rpaHd U OCHOBaHUSA
MPU3MBI, IPSIMasi ¥ HAKJIOHHAS MPU3MbI, OOKOBas 1 MOJTHAS TOBEPXHOCTH IPU3MBI.

[Tapannenenunen, NpAMOYTrOJdbHBINA MAapaNJIEIEIUIIE]] U €r0 CBOMCTBA.

[Mupamuga: nN-yroiapHas mnUpaMua, TpaHW W OCHOBAaHHE IHPAMUJBI, OOKOBask H IIOJHAs
MOBEPXHOCTh MUPAMHUJIBI, IPaBUJIbHAS U YCEUEHHAS MUPAMUIA.

DJNeMeHTBl TPU3MBl W TUpaMujbl. lIpaBuiibHbIE MHOTOTPAaHHUKHU: TIOHSITHE MPABUIHHOTO
MHOTOTPAaHHHWKA, NpaBWIbHAA NpHU3Ma W IPaBWIbHAA MNHUpPaMuaa, TNpPaBUJIIbHAs TpPEyroiabHas
nmupaMuia W TPaBWIBHBIN Terpa’np, KyO. [IpemcraBienne o TpaBWIBHBIX MHOTOTPaHHUKAX:
OKTadIp, AoAeKadip 1 ukocadap. CedeHus: Npu3Mbl U TUPAMHUJIBI.

CummeTpusi B TIPOCTPAHCTBE: CHMMETPHUS OTHOCUTEIIBHO TOYKH, MPSIMON, TUIOCKOCTH.
DJIeMEHTBl CHMMETPHH B MHUpaMHIax, Napajielienuneaax, MpaBuibHbIX MHOTOIPaHHUKAX.

Brranciienue »1€MEHTOB MHOTOTPAaHHUKOB: pEOpa, mmaroHanu, yriubl. [lmomane OGOKOBOI
TMOBEPXHOCTH Y TIOJTHOW MTOBEPXHOCTH MPSMOU MPU3MBI, TIONIAh OCHOBAHHM, TeOpeMa 0 OOKOBOM
MMOBEPXHOCTH MpsAMON Mpu3Mbl. Ilnomans GOKOBOI MOBEPXHOCTH M MOBEPXHOCTH NPaBUIBHOMN
MMUPaMUIBI, TEOPEMa O TUIOIIAAN yceu€HHOW mupamMubl. [lonstue 06 o0bémMe. OOBEM TMpaMUIBI,
MPU3MBI.

[Tono6HBIE Tema B mpocTpancTBe. COOTHOIICHUS MEXY TUIOMAASIMHU MMOBEPXHOCTEN, 00bEMamMu
MOoJO0OHBIX TEJl.

12 knacce
Tena epawenusn
Humuaapuyeckas MMOBEPXHOCTh,  OOpazyroIue  MWIWHIPUISCKOW  TOBEPXHOCTH,  OCh



HUTUHAPUYECKON MoBepXHOCTH. LlmnuHap: ocHOBaHMS B OOKOBAasi IOBEPXHOCTb,

00pa3yrolas u oCh, IJIONIab OOKOBOM M MOJIHON MOBEPXHOCTH.

Konuueckasi moBepxHOCTh, 00pa3yromre KOHMYECKOM MOBEPXHOCTH, OCh M BEPLIMHA KOHUYECKOH
noBepxHocTH. KOHyC: ocHOBaHWE W BepIIMHA, 00pa3ylomas U OCh, IUIONMaAh OOKOBOW M MOJHOHU
MMOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIoliue U BpICOTa, OCHOBaHMS U OOKOBas MIOBEPXHOCTD.
Cdepa u map: HeHTp, paguyc, IuaMeTp, IUIomaas MoBepxHocTH cdepsl. BzanmHoe pacnonoxenune
chepsl ¥ IITOCKOCTH, KacaTeIbHAas TUIOCKOCTh K cepe, Turomanb chepsl.

N300paxkeHue e BpalieHus Ha MII0CKOCTH. Pa3BépTka MuiiMHApa U KOHYca.

KoMmOunanmm Ten BpamieHus ¥ MHOTOIPaHHUKOB. MHOTOTpAaHHHMK, OMHCAHHBIH OKOJIO cdepsl,
C(bepa, BIIMCaHHAs B MHOTOI'PaHHUK, WUJIN TCJIO BpAallICHUA.

[Tonsitue 06 00béMe. OcHOBHBIE cBoiicTBa 00bEMOB Ten. Teopema 00 00BEME MPAMOYTOIBHOTO
Mmapaienenunena u ciaeacTeus u3 He€. O0bEM MUIMHPA, KOHYCA.

O0BéM mapa u iomanb chepsl.

[Tomo6HbIe Tena B npocTpancTBe. COOTHOIICHUSI MEX/TY IUIOLIAIMHU TOBEPXHOCTEH, 00BEMamMu
MMOTOOHBIX TEI.

Cedenus nmmHApa(TapauieIbHO U NEPIICHIUKYISIPHO OCH),CEYEHUS KOHYyCa

(mapaienbHOE OCHOBAHUIO U MPOXOASIIEe Yepe3 BEPIINHY ), CEUYEHHUS I1apa.

Bexkmopul u koopounamaul 6 npocmpancmee

Bexkrop Ha mnockocTu U B npocTpancTBe. CloKeHUE U BBIYUTAaHUE BEKTOPOB.

YMHOKEHHE BEeKTOpa Ha 4nciio. Pa3noxeHne BeKTopa mo TpéM HeKOMILIaHapHBIM BekTopam. [IpaBuiio
napajuienenurena. Pemenue 3amad, CBI3aHHBIX C IPUMEHEHUEM NIPaBUJI ACHCTBUI C BEKTOPAMH.
[IpsiMoyronpHas cucTemMa KOopJauHaT B npocTpancTBe. Koopauuartel Bekropa. [Ipocreiimue 3agaun B
KOOpAMHATaX. YTOJI MEXIy BEKTOpaMHu.

CkansipHOE TPOU3BEJCHHE BEKTOPOB. BBIUMCIEHHE YITIOB MEXIY MNPSAMBIMH M IUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METOJ IIPU PELIEHUH M'€OMETPUYECKUX 3a1ad.

BeposSiTHOCTB M CTATHCTHKA

11 KJIACC

[IpencraBnenue naHHBIX ¢ nNomombio Tabmun u guarpamMm. CpenHee apudMeTHUYECKoe,
MeJuaHa, HauOoJblllee U HaUMEHbIIIee 3HAUYCHMsI, pa3Max, JUCHEPCUs U CTaHJAAPTHOE OTKIOHEHHE
YUCJIOBBIX HAaOOPOB.

CrnyyaliHble JKCHEPUMEHTHI (OMBITHI) M CIydYaillHbIE COOBITHSA. ODJEMEHTApHBIE COOBITHS
(ucxompr). BeposiTHOCTh cirydallHOrO cOOBITHS. BIM30CTH 4YacTOTBI M BEPOSITHOCTH COOBITHA.
CnyyaliHbl€ OIBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHUSIMU.

BepositHocTH cOOBITHI B ONBITaX C PABHOBO3MOXHBIMHU 3JIEMEHTAPHBIMU COOBITUSMU.
Onepauuu HaJ COOBITUSIMM. TME€peceueHue, OOBbEAMHEHUE, MPOTUBOIOIOKHbBIE COOBITHSA.
Juarpammsl Ditnepa. @opmyiia CIOKEHUS BEPOITHOCTEM.

VYcnoBHast BEpOATHOCTh. Y MHOKEHUE BEPOSITHOCTEN. [lepeBo ciiyyalfHOro 3KCepuMeEHTaA.
dopwmyiia mosHOM BeposiTHOCTH. HezaBucumbie coOBITHS.

KomOunaropaoe npasmino ymHoxeHnus. [lepectanoBku u ¢akropuan. Yuciao coueTaHui.
Tpeyronbauk Ilackans. ®opmyna Onnoma HeroToHa.

Bunapuslii caydaiiHbIil ONBIT(MCTIBITAHKE),ycIeX U Heyaada. HesaBucumble ucnsitanus. Cepus
HE3aBHUCHUMBIX UCIBITAHUH 10 nepBoro ycnexa. Cepust He3aBUCUMBIX UCIIBITAaHUHN bepHyumm.

Cnyudaitnas BenuunHa. Pactipenenenue BeposTHocTel. Jluarpamma pacnpenenenus. [Ipumepsl

pacnpezeseHtil, B TOM 4UCie, FeOMETPUYECKOe 1 OMHOMUAIIBHOE.

12 KJIACC

UucnoBble XapaKTePUCTUKU CIYYaWHBIX BEIUYMH: MAaTEMAaTHYECKOE OXXKHJAHHME, NUCIIEPCHS U
CTaHJApTHOE OTKJIOHEHHWE. [IpuMepsl NpUMEHEHUsT MaTeMaTHYEeCKOTO OXKHMJIAaHHs, B TOM YHCIIC B
3a/lauax M3 NOBCEIHEBHOM XM3HU. MaTeMaTuueckoe 0XujaaHue OMHApHOW CIIy4yalHOUW BEIHMYHHBI.
MarteMaTHdeckoe OXXHUJAaHWE CYMMBI CIyYalHBIX BEIUYHH. MaTeMaTH4YecKoe OXHIaHHE U
JUCTIEPCUSI TEOMETPUUYECKOTO0 1 OMHOMHAIBHOTO pacIpeeICHUH.

3akoH OOJIBIIMX YHCET W €ro poJib B HayKe, MpUpojae W oOmecTBe. BHIOOPOUHBIA METOM
HCCIIEIOBAaHHM.

[IpuMepsr HEMPEPHIBHBIX CIIyYaWHBIX BeIU4HH. [IoHATHE O MIIOTHOCTH pacupeneneHus. 3aaaqu,
MIPUBOAIINE K HOPMAIBHOMY pactpezaenennio. [lonsiTue o HopMaabHOM paclpeesIeHIH.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBbI
IO MATEMATHUKE HA YPOBHE CPEJHEI'O OBLHIEI'O
OBPA3OBAHUA

W3yueHne mareMaTHKH Ha YpPOBHE OCHOBHOT'O OOIEro 0OOpa30BaHUs HAMPABICHO HA JOCTHXCHUE
00yYarOIUMHKCS JTUYHOCTHBIX, METANIPEIMETHBIX U TPEJAMETHBIX 00pa30BaTEIILHBIX PE3yJIbTaTOB OCBOCHUS
yueOHOro npeaMera.

JIMUHOCTHBIE PE3YJIbTATHBI

B pesynpTaTe m3ydeHWss MaTeMaTHKH Ha YPOBHE CPEIHEro o0Iero oopa3oBaHus y 00yYaroIIerocs
OyayT c(OpMHUPOBAHBI CIIEAYIONINE JIUIYHOCTHBIE PE3YIIbTAThI:
1) rpa:knaHCcKOro BOCIUTAHMS:
c(OPMHUPOBAHHOCTh TPAXKAAHCKOM MO3UIMKU OOYy4arOIIEerocss Kak aKTUBHOIO M OTBETCTBEHHOIO 4JIEHA
poccuiickoro oéuecTBa, MpeiCcTaBICHHE O MAaTeMaTHYECKUX OCHOBaX (DYHKIIMOHMPOBAHUS pa3IMYHbBIX
CTPYKTYp, SIBIICHMH, NpOLEIYp TIpa)JIaHCKOro oOImecTBa (BbIOOpBI, ONpPOCHI M JpPYroe), yMEHHe
B3aMMO/ICHICTBOBATH C COIMAIbHBIMH UHCTUTYTaMH B COOTBETCTBUU C X (PYHKIMSIMH U Ha3HAUCHUEM;
2) NaTPUOTUYECKOr0 BOCIIUTAHUS:
c(OPMHPOBAHHOCTh POCCUHCKOW TpakTAaHCKOW HIACHTHYHOCTH, YBKEHHS K NPOIUIOMY M HACTOSILIEMY
POCCHICKON MaTeMaTHKH, IICHHOCTHOE OTHOIIEHHE K JOCTH)KCHUSIM POCCHHCKHX MAaTeMaTHKOB H
POCCHIICKON MaTeMaTHYeCKON MIKOJIbI, HCIIOIB30BAHNE ITHX JOCTHKEHUN B IPYTrUX HAayKaxX, TEXHOJOTHSX,
cdepax SKOHOMHKH;
3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS
OCO3HAHME TYXOBHBIX LIEHHOCTEH poccuiickoro Hapoja, c(OpMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMS,
TUYECKOI'0 IIOBEACHUS, CBA3aHHOIO C MMPAKTHUECKUM ITPUMEHEHHUEM JTOCTHKEHUI HAyKH U 1€ATEIbHOCTBIO
YUEHOI'0, OCO3HaHHE JIMYHOI'0 BKJIaJia B IOCTPOCHHUE YCTOHUNBOTO OYAYIIEro;
4) 3cTeTHYECKOr0 BOCTIMTAHMSA
ACTETUYECKOE OTHOUICHWE K MUpPY, BKIIOUYAs ICTETUKY MATEMaTHYECKUX 3aKOHOMEPHOCTEH, OOBEKTOB,
3ajad, pelIeHUH, PacCy>KACHUH, BOCIPHUUMYHMBOCTh K MAaTEMAaTUYECKHM AacIlleKTaM pPa3JUYHBIX BHIOB
HCKYCCTBA;
5) ¢pu3n4ecKkoro BOCHUTAHNS:
c(OPMHPOBAHHOCTH YMEHUS MPUMEHITh MaTeMaTHYECKHE 3HAHHUS B MHTEPECax 3I0pOBOr0 U O€301mMacHOro
o0pa3a *M3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/0POBBIO (310pOBOE NMUTAHKE, cOATAHCUPOBAHHBIN
PEXHUM 3aHATHIA U OTABIXA, PETysipHas (Qu3uvecKas aKkTUBHOCTB), (U3NIECKOE COBEPIICHCTBOBAHUE TIPH
3aHATHUSIX CIIOPTUBHO-03/I0POBUTEIIBHON AEATEIBHOCTBIO;
6) TPy10BOT0 BOCTIMTAHUS:
TOTOBHOCTh K TpPyLy, OCO3HaHME IIEHHOCTH TPYyJIOJMIOOMs, UHTEpeC K pasiudyHbiM  chepam
npodeCCHOHATIBHOMN JESTENbHOCTH, CBA3aHHBIM C MAaTEMAaTHKON U €€ NMPWIOKEHUSIMH, YMEHHE COBEpPIIAThH
OCO3HaHHBIN BBIOOp Oynymieil mpodeccun u peann30BbIBaTH COOCTBEHHBIE )KU3HEHHBIE IJIAHbI, TOTOBHOCTh
U CIOCOOHOCTh K MaTeMaTH4ecKoMy OOpa30BaHHIO M CaMOOOpPA30BAHUIO HA TMPOTSHKEHUH BCEU KHU3HH,
TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUU NPAKTUYECKUX 3a/1a4 MAaTEMaTUUYECKON HApaBIeHHOCTH;
7) 3KOJI0OrM4ecKOoro BOCIUTAHMS
c(OPMHUPOBAHHOCTh JKOJIOTUYECKON KyNbTyphl, NOHMMaHHE BIUSHHUA COLMAIBHO-3KOHOMHUYECKUX
IPOIIECCOB HAa COCTOSIHME MPUPOAHON M COIHMAIBHOM Cpeabl, OCO3HAHHE TIJI00AJbHOTO XapakTepa
9KOJIOTHUECKUX TPOOJIeM, OpUEHTAIMsI Ha MPUMEHEHWE MaTeMAaTH4eCKHUX 3HAHWW JUIs pelIeHHs 3ajad B
00JIaCTH OKpY)KAIOILIeH cpebl, IUIAHUPOBAHKWE MOCTYIMKOB M OIEHKH MX BO3MOXKHBIX MOCIEACTBHN IS
OKpY>Karolen Cpeibl;
8) HeHHOCTH HAYYHOI' 0 IO3HAHMS:
c(OPMHUPOBAHHOCTb MHUPOBO33PEHUs, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTUSI HAayKU U
OOIIECTBEHHOI MPaKTUKH, MOHUMAaHUE MAaTEMaTHYECKOM HayKu Kak c(epbl YeIOBEYECKOU NeATeIbHOCTH,
9TanoB €€ pa3BUTUS W 3HAYUMOCTH I Pa3BUTUS LMBWIM3AIMM, OBJIAJIEHUE S3bIKOM MaTeMaTUKU U
MaTeMaTHYeCKON KyJIbTYpOl KakK CpeACTBOM MO3HAHHMS MHpPa, TOTOBHOCTh OCYIIECTBISTh MPOECKTHYIO U
HCCIIEI0BATEIbCKYIO I€ATEIbHOCTh HHNBHIya IbHO U B TPYIIIE.

METANPEIMETHBIE PE3YJIBTATbBI
B pesynbraTe ocBOeHMs MpPOrpaMMbl 110 MAaTEMaTHUKE HAa YPOBHE CPEIHEro oOuiero oOpa3oBaHUs y
oOyuaromierocst OyyT copMUpOBaHbI METANIPEIMETHBIE PE3YyJIbTAThl, XapaKTEPU3YIOLIUECsS OBJIAJICHUEM



YHUBEPCAJIbHBIMU IMO3HABATCJIbHBIMUA I[GﬁCTBHHMH, YHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMU JIEUCTBUSIMU U
YHHUBCPCAJIbHBIMHA PETYIIITUBHBIMUA HeﬁCTBHHMH.

1)ITo3naBaTeIbHbIC YHUBEPCAJIbHbIC YUeOHbIe TeHCTBHUS

ba3oBble Jiornueckue 1eUCTBUS:

-BBIABIISIT W XapaKTEPU30BaTh CYIIECTBEHHbIE TNPU3HAKKM MATEMAaTHYECKUX OOBEKTOB, TOHSITHIA,
OTHOUICHUH MEXAY MOHATHAMHU, GOPMYINPOBATH ONpEICICHNs MOHATHH, yCTaHABINBATh CYIIECTBEHHBIN
MPU3HAK KJIacCU(UKAIMK, OCHOBAHUS JIE 0000IIEHHUS U CpaBHEHHS, KPUTEPUHU MIPOBOAUMOTO aHATIN3A;
-BOCHPUHHUMATh, (HOPMYIHPOBATH M NPeoOPa30BBIBATH CY)KICHHS: yTBEPIUTEIbHBIE U OTpUIATEIbHBIE,
eIMHUYHbIC, YACTHBIE U OOIIHE, YCIOBHbIE;

-BBISIBJIITh MAaTEeMAaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W NPOTUBOpeuHs B (aKTax, JaHHBIX,
HAOMIONIEHUSIX M YTBEPXKIACHUSX, IMpeajaraTb KpPUTEPUU JUIS BBIABICHUS 3aKOHOMEpPHOCTEH U
MIPOTUBOPEYUI;

-JIeJIaTh BBIBOJIBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, JACTYKTUBHBIX M WHIYKTHBHBIX YMO3aKJIIOUCHHH,
YMO3aKJIIOUEHUH [0 aHAJIOTWUW; TPOBOJUTH CAMOCTOSITENIBHO JIOKa3aTelIbCTBA MaTeMAaTUYECKUX
YTBEPXKIACHUN (NIPSIMbIE W OT TIPOTUBHOTO), BBICTPAMBATh APTYMEHTAILMIO, TPUBOJUTH IMPHUMEPHI H
KOHTPHPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY>KIACHHUS 1 BHIBOJIBI;

-BBIOMpATh CHOCO0 pelIeHus: y4eOHOH 3aaayd (CpaBHUBATh HECKOJIBKO BApHAHTOB pEIIEHUs, BHIOMPATh
HaunOoJee MOIXOASAIINHA C YIeTOM CaMOCTOSITENILHO BBIZCIICHHBIX KPUTEPUER).

BasoBeie nccneoBarenbckue AeHCTBHS:

-HCIIOJIb30BAaTh BOIMPOCHl KaK MCCIEIOBATENbCKUNA HMHCTPYMEHT IO3HAHUSA, (OPMYIUPOBATH BOIMPOCHI,
¢uKkcHpyrolue MpoTUBOpeUne, MpodIeMy, YCTaHAaBIMBAaTh UCKOMOE M JaHHOEe, (OPMUPOBATH THUIIOTE3Y,
apryMEeHTHPOBAThH CBOIO MO3ULIMIO, MHEHHE;

-IIPOBOJUTH CAMOCTOSATENIBHO CIUIAHUPOBAHHBIA AOKCIEPUMEHT, HCCIEIOBaHUE 110 YCTaHOBJICHHIO
O0COOCHHOCTE MaTeMaTH4eCKOro OOBEKTa, SBJICHHUS, MPOIECCa, BBISIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, ABJICHUSIMHU, IIPOLIECCaAMU;

-CaMOCTOSITEIbHO (HhOPMYIHPOBAaTh 0OOOIICHUST U BBIBOJBI MO pe3yiabTaTaM IMPOBEACHHOTO HAOIIOICHHS,
UCCIIEIOBaHMS, OLIEHUBATH JIOCTOBEPHOCTH MOJIyYEHHBIX PE3yJbTaTOB, BEIBOJOB U 0000IICHNUI;
-IPOTHO3UPOBATh BO3MO)KHOE Pa3BUTHE MPOIIECCA, a TAKIKE BBIIBUTATH MPEITIONI0KEHUS O €r0 Pa3BUTHH B
HOBBIX YCJIOBUSIX.

Pabora ¢ nadopmarmeii:

-BBIABIIATh ACPUIMTH MH(DOpPMAIMU, JAHHBIX, HEOOXOAMMBIX JUISI OTBETa Ha BOMPOC W JUISl PEIICHUS
3a/1a4w;

-BBIOMpaTh WHGOPMAIMIO M3 HMCTOYHHKOB PA3IMYHBIX THIIOB, aHAJIW3UPOBATh, CHUCTEMATHU3UPOBATH U
HMHTEPIIPETHPOBATHh NH(HOPMALIMIO PA3IUYHBIX BUIOB M (DOPM MpeICTaBICHHUS,

-CTPYKTYPHPOBaTh HH()OPMAIINIO, IPECTABIISITH €€ B Pa3IMYHBIX (DOpMax, HIUTFOCTPUPOBATH TPAPUUECKH;
-OLIEHUBATh HANEKHOCTh HMHPOPMAIMM 1O CAMOCTOATEIBHO CHOPMYITUPOBAHHBIM  KPUTEPHUSM,
c(OpPMYIHPOBAHHBIM CAMOCTOSTENIBHO.

2)KoMMyHUKATHUBHbIE€ YHUBEPCAJIbHbIE Y4eOHbIE eiicCTBUS

Oouienue:

-BOCIIPUHMMATh U (POPMYJIMPOBATH CYXIEHUSI B COOTBETCTBHU C YCJIOBUSIMH U LIEJISMHU OOILICHHMS, SCHO,
TOYHO, TPAMOTHO BBIPaXKaTh CBOKO TOYKY 3PEHHS B YCTHBIX M MMCbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS 1O
XOJy pelIeHus 3a7a9i, KOMMEHTHPOBATh TIOJTYYSHHBIN Pe3ylbTarT;

-B X0/Ie 00CY)KIIEHUS 3a]]aBaTh BOTPOCHI TIO CYIIECTBY 00CYX)IaeMOU TeMbI, IPOOJIEMBI, PEIIacMON 3a/1auH,
BBICKA3bIBaTh WJICH, HAICJICHHBIE HA TOMCK PEIICHHUS, COMOCTABIATH CBOM CYXICHHUS C CYXKICHUSIMHU
NPYTUX YYaCTHHKOB JHajora, OOHapyKWBaTh pa3iIMuvde W CXOJCTBO TO3MIMH, B KOPPEKTHOH (opme
(dhopMyIMpOBaTH Pa3HOTIIACHS, CBOU BO3PAKEHUS;

-MIPEJICTABIISATh PE3YJIbTATHI PEIICHUsS 33Jaud, SKCICPUMEHTa, MCCIICOBAaHUs, MPOCKTA, CAMOCTOSTEIBLHO
BbIOMpATh (OpPMAT BBICTYIUICHHUS C YUETOM 3aj1ad MPE3eHTAalUU 1 OCOOEHHOCTEHN ayAUuTOpuUH.
CoTpyIHUYECTBO:

-[IOHUMaTh_¥ HCIOJb30BaTh MPEHMYIIECTBA KOMAaHIHOW W HHIAMBHIYaTIbHOW pabOThI MpH PELICHUU
y4eOHBIX 3a/1a4; MPUHUMATh 1LI€Jb COBMECTHOW JEATENILHOCTH, IUIAHUPOBATh OPraHU3AIMI0 COBMECTHOU
paboTHI, pactpenessiTh BUIBI paboT, TOTOBapUBATHCSA, OOCYKAATH MPOIIECC M Pe3yabTaT paboThL, 00001IaTh
MHEHHE HECKOJIbKHX JIFOICH.

3)PeryasiTuBHbIe YHUBepPcalbHbIe yueOHbIe JIeificTBUsI

CamMoopranuzanus:




-COCTaBJIATh IUIAH, AITOPUTM pEIIeHHs 3aJadd, BBIOMpPATh CIOCOO peIIeHHs C Y4eTOM HMMEIOIIHXCS
pPECYpPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATh BAapHAHTHI PEUICHUN C
y4eTOM HOBOW MH(pOpMAIUH.

CaMOKOHTPOJIb, SMOIIMOHATbHBIA UHTEJICKT:

-BJIaJITh HAaBBIKAMM [I03HABATEJIbHOM peQleKCHM KaKk OCO3HAaHUS COBEpUIAaeMbIX JEUCTBUU U
MBICJIUTENBHBIX IPOLIECCOB, UX PE3YyJIbTATOB, BIAJIETh CIIOCOOAMU CAMOIIPOBEPKHU, CAMOKOHTPOJISI IpoIiecca
U pe3yibTaTa PeleHUs] MaTeMaTHUYECKOH 3aa4uu;

-IPEABUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IIPH PEIIEHUHU 33Ja4d, BHOCUTb KOPPEKTHUBBI B
JeSITeTbHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAMICHHBIX OUIHMOOK, BBISIBICHHBIX TPYIHOCTEH;
-OIICHUBAaTh COOTBETCTBHE pe3yjibTaTa IeMd M YCIOBHAM, OOBSICHATH NPUYMHBI JOCTHKCHUS WIN
HEIOCTHKECHHUS Pe3yJbTaTOB JIEATEIbHOCTH, HAXOIUTh OIINOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.
CoBMecTHas 1€ITENbHOCTh:

-MIOHUMaTh M HCIOJIb30BaTh MPEUMYILECTBA KOMAHAHON M HHIMBUAYAJIbHOM pPaOOTHI NpU pELICHUH
yueOHBIX 3aj[a4, IPUHUMATh IEJIb COBMECTHOU IESITENbHOCTH, IUIAHUPOBATh OPTaHM3AIMI0 COBMECTHOM
paboThl, pacrpenesTh BUIbI paboT, TOroBapuBaThCS, 00CYXKAATh MPOLECC U Pe3yabTaT paboThl, 00001IaTh
MHEHHUS HECKOILKHX JIFOJICH;

-y4acTBOBaTh B TPyNNOBBIX (opmax paboTsl (0O0CyxkaeHus, OOMEH MHEHHWI, «MO3TOBbI€ IITYPMBI» U
WHBIE), BBITMIOIHITH CBOIO YaCTh Pa0OTHI M KOOPAMHUPOBATH CBOU JACHCTBHS C IPYTMMH YICHAMH KOMAaHIbI,
OLICHMBATh KAaueCTBO CBOETO BKJIaJa B OOLINI MPOMYKT MO KPUTEPHSIM, CPOPMYITMPOBAHHBIM yYaCTHUKAMHU
B3aUMOJCUCTBUS

INPEAMETHBIEPE3YJIbTATDBI

IIpeameTHble pe3ynbTaThl OCBOCHHUS INPOrPaMMbl 110 MaTE€MaTHKE Ha 0a30BOM ypOBHE Ha
YpOBHE CpeliHero oOuiero oopa3oBaHus NMPEACTaBIEHBI 110 rojaM 0Oy4eHMs B paMKax OTIENIbHBIX
y4eOHBIX KypCOB B COOTBETCTBYIOIIMX pa3jiesax MporpaMMsbl 10 MaTeMaTHKe.

INPEJIMETHBIEPE3YJIBTATBI
Mo Y4eOHOMY KYypcCy «AJiredpa v Havyajia MATEMATHYECKOr0 aHAJIN3a»

10 rogaM O6y116HI/I$I:

AJsredpa ¥ HaYaJIa MATEMATHYECKOI0 AHAJIM3A

10kmace
Yuciia ¥ BeIYHCTIE-  |@ OIIEpUPOBATh IOHATUAMH: PALMOHAIBHOE U JAECHCTBUTENBHOE
I'II/ICJ'IO, O6I>IKHOB€HHa$I " ICCATNYHAsA )Ip06b, HpOHeHTBI;
HUA
° BBITIOJTHATE apu(METUYECKHE OINEpalud C pPaAlUOHAIBHBIMH H

JEUCTBUTEIbHBIMU YHUCIAMH;
. BBITIOJTHATL MPHUONMKEHHBIE BBIYUCIICHUS, HCIOJB3Ysl MpaBuia
OKpYyTJICHUd, AeTaTh OPUKUAKY U OLIEHKY pE3yJIbTaTa BEIUYKUCIICHUM;
ONIEPUPOBATH MOHATUSAMH: CTENEHD C LIEJIBIM ITOKA3aTeNIeM, CTaHIApTHAs
¢dbopma 3anrcu AeHCTBUTEIBLHOTO YHCIIa, KOPEHb HATYPAbHOW CTEIICHH;

° WCTIOJIB30BATh MOAXOIAIIYIO (hOPMY 3alUCH JICHCTBUTEIBHBIX YHCET
JUTSL pEeIEHUs] MPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX;

° ONEPUPOBATH MOHATUAMU: CUHYC, KOCUHHYC U TAHT'€HC IIPOU3-
BOJIBHOI'O YIJla, UCIIOJb30BaTh 3aIIUCh IPOU3BOJIBHOIO YIila Yepes
00paTHbIE TPUTOHOMETPHUUECKUE (DYHKIIUH.




YpaBHeHuUs "

HepaBeHCTBa

OTIEpPUPOBATH MOHATUSAMH: TOX/IECTBO, ypaBHEHHE,
HEpPaBEHCTBO,  II€JI0€,  palHOHAIbHOE, HppalUOHAIBHOE
ypaBHEHHE, HEPaBEHCTBO, TPUTOHOMETPHUUYECKOE ypaBHEHUE;

BBITIOJIHATH MPE0Opa3oBaHUsl TPUTOHOMETPUUYECKUX BBIPAKCHUUN
U peuratb TPUrOHOMETPUUYECKHE YPABHEHUS

BBITIOJIHATh ~ NMPEOoOpa3oBaHUsl  IENBIX, pPAlUOHAIBHBIX |
HMpPPalMOHAIBHBIX BBIPaKEHUH U pelIaTh OCHOBHBIE THUIIbI LIENBIX,
PaLMOHAIIBHBIX U UPPALMOHAJIBHBIX YPABHEHUI U HEPABEHCTB;

MIPUMEHSATh YPaBHEHHS W HEPABEHCTBA JIJISI PEIICHUS
MaTeMaTHYeCKUX 3a7a4 1 3aJ1ad U3 pa3IUudHbIX 00JlacTel
HAYKH U peaJIibHOM XKU3HU;

MOJEIIMPOBAaTh pealbHble CHUTyallUM Ha s3BIKE anreOpsl,
COCTaBJISITh BBIPAYKECHMS, YPAaBHEHMs, HEPABEHCTBA IO YCJIOBUIO
3a/71a4M, KCCIEN0BaTh MOCTPOECHHBIE MOJIEIU C HUCIIOJIb30BAaHHEM
amnmapara anreopsbl.

DOYyHKUNH U

rpaguxku

OIEpUPOBATH MOHATUAMH: (QYHKIUS, CIIOCOOBI 3aJaHuUs (PYHKIIUH,
00JacTh ONpe/eNIeHNs 1 MHOXKECTBO 3HaueHUH (PyHKIHH, rpaduk
(GyHKIIUH, B3aHMHO 00OpaTHBIC (QyHKITUU;

ONEepHUpPOBATHh IMOHATUAMHU: YETHOCTh U HEYETHOCTh (PYHKLHH,
HYJIM QYHKLIUH, IPOMEXYTKH 3HAKOIIOCTOSIHCTBA;

HCIIOJIb30BaTh rpaduku GYHKUMM 1715 pelIeHus] ypaBHEHUH;

CTPOUTHh W YUTATh T'pauKu JTUHEHHOW (YHKIIMHU, KBAJPATHIHON
(GyHKIHH, CTETIEHHOW (QYHKINHU C EJIbIM MOKa3aTeleM;

UCIIOJIb30BaTh Tpaduku GyHKUUN 171 MCCIEAOBAaHUS MPOLECCOB
U 3aBUCHMMOCTEM NpH pEIIeHUH 3aJad M3 JPYTrux Yy4eOHBIX
IpeAMETOB W pealbHOM KM3HM, BBIpaXkaTb QopMmyiamu
3aBUCHUMOCTH MEX1y BEJIMYMHAMMU.

MmuoxecTBa 1

JOrukKa

ONICPHUPOBATDH IIOHATUAMMU: MHOXECTBO, onepanuun Hazg
MHO>KECTBAMH,

WCIIONBb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar  Juist
ONMCaHMS PEaJbHBIX MPOIECCOB M SIBIICHU, TIPU PEIICHUHN 3a7a4
U3 APYrux y4eOHBIX MPEIMETOB;

OIICpUPOBATH TMOHATHUAMU: OMNPCACICHUC, TCEOpEMaA, CIJICIACTBUC,
JOKa3aTCJIbCTBO.




1llkaace

Yucjaa ¥ BLIYUCIEHUS

OIICpHUPOBATL IIOHATHEM! CTCIICHb C paluOHaJIbHBIM
IIOKa3aTcCJIEM,

ONepUPOBATHh MOHATUIMU: JIorapu(dm dyucia, JeCATUIHBIC
Y HaTypaJbHBIE JIOTapU(MBI.

YpaBHeHus U

HEpPaBEHCTBA

e [[IpUMEHATH CBOHCTBA CTENEHH JuIsi IpeoOpa3oBaHUs

BBIDQKEHUI, ONEpPUPOBATh MOHATHSAMH: I1OKA3aTEIbHOE

YpaBHEHHE U HEPABEHCTBO, pEIIaTb OCHOBHBIE THUIIbI

MOKa3aTeJIbHbIX YPAaBHEHUM U HEPABEHCTB;

®BLITIOJTHATH MTPE0OpPa30BaHUs BHIPAXKEHUH, COIEPKAIIIX

norapu(dmbl, ONIEPUPOBATH MOHATHIMU: JIOTapuPMUIecKoe

ypaBHEHUE U HEPABEHCTBO, PEIIaTh OCHOBHBIE TUIIbI
OrorapuMUYECKUX ypaBHEHUN U HEPABEHCTB;

® HAXOJUTHb PCIICHUA HpOCTCfIIlIHX TPUTOHOMETPHUICCKUX
HCPABCHCTB

DyHKUUHU U rpaduku

ONEpUpPOBATh  MOHATUAMU:  Iepuoandeckas  QyHKuwus,
MIPOMEXYTKH MOHOTOHHOCTH (YHKIMH, TOUKH HKCTpEeMyMa
¢byHKIMN, HanbOoblllee U HaUMEHbIIIee 3HaUeHUs (PyHKIMM Ha
IMPOMEIKYTKE, UCIIOJIB30BATh UX IJId UCCIICAOBAHUA q)YHKHI/II/I,
3a/1aHHON rpaduKoMm;

® onepupoBaTh MHOHATUSAMM: TpadUKH  IOKA3aTEIbHOM,

norapu(pMuU4ecKoil U TPUTOHOMETPUYECKUX (DYHKIIUH,
n3o0paxarb HMX Ha KOOPJAMHATHOW IUIOCKOCTH |
HCIIO0JIb30BATH JUUISl PEIICHHs] YPAaBHEHUI U HEPABEHCTB;

® u300pakaTh Ha KOOPAMHATHOW TUIOCKOCTH TpaduKu
JIMHEMHBIX ypaBHEHUN M HCMOJb30BATH UX JJI PELICHUS
CHUCTEMBI INHEHHBIX YPAaBHECHUII;

®1CIIOB30BaTh rpaduKu  (QYHKUMA JUISE  HCCIEIOBAHUS
MPOLECCOB U 3aBUCUMOCTEH M3 JPyrux Yy4eOHBIX
JUCLUTIINH.




Hauajga marema-

THYECKOI'o aHa/iInu3a

L4 OIICpUPOBATH IMOHATHAMU: IIOCICAOBATCIIBHOCTD, apI/I(bMCTI/ILIeCKaH u
TCOMECTPHUICCKas IMPOrpeCCuu;,

® OnepupoBaTh IMOHATUSAMHU: OCCKOHEYHO YyOBIBalOMIasi TIeOMETpUYecKas
nmporpeccus, cymMma OECKOHEYHO yOBIBaOMIEH TIeOMETPHUYCCKOM
IIPOTPECCUH;

® 3371aBaTh IIOCJICAOBATCIBHOCTH Pa3IMYHBIMU CHOCO63.MI/I;

® JCHOJB30BaTh CBOMCTBA IIOCIENOBATEIBHOCTEM W MPOTPECCUU IS
peLIeHMs PealbHbIX 33/1a4 NPUKIIAJIHOIO XapaKTepa.

® omnepupoBaTh TOHATHUSMH:  HENpephiBHAs  (QYHKOMS, I[POU3BOHAS
(yHKIMH, MCHOJIB30BAaTh TIEOMETPUYECKUH ¢ (U3HYECKUH CMBICI
MPOU3BOJHOM ISl pELIEHUs 3a/1ay;

® HaxOQUTh  IPOU3BOJHBIE  BJEMEHTAPHBIX  (YHKIUI,  BBIYUCIATH
IIPOU3BOJHBIE CYMMBI, IPOU3BEICHHUS, YACTHOI'O (DYHKIMIA;

® [CIOJIb30BaTh  IPOU3BOJHYIO A HCClefoBaHUA  (QYHKIMM  Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI, IIPUMCHATH PC3YyJIbTAThl UCCICAOBAHUA K
HOCTPOEHHUIO IpaUKOB;

® JICHOJBb30BaTh MPOU3BOAHYIO AJIA HAXOXKIACHHUS HAWIy4ylICro pPCIICHUS B
IMPUKIIAAHBIX, B TOM YHUCJIC COLIUAJIBHO-OKOHOMHUYECCKHX, 3aladax

12 kaacce

Yucia v BLIYHCIEHUS

ONEPUPOBATH NOHITUIMU: HATYypaJbHOE, L[EJI0€ YHUCIIO0, UCTIOIB30BATh
MPU3HAKYU JEITMMOCTH LEJIBIX YHCEN, PA3JIOKEHUE YUCTIA Ha MPOCTHIE
MHOJKUTEIH JUTS PEICHUS 3a/1a4;

YpasHenus |

HEPaBEHCTBA

ONEpUPOBATh MOHATUSIMM: CHCTEMa JIMHEHHBIX ypaBHEHUH M €€ pelleHue,
WCIIONIb30BaTh CHUCTEMY JIMHEWHBIX YPaBHEHUU MU PEUICHUS MPAKTUUECKUX
3a1ay;

HaXxOJUTh PEIICHUs MPOCTEHIINX CHUCTEM M COBOKYNHOCTEH palMOHaJIbHBIX
YpaBHEHUU U HEPABEHCTB;

MOJIETIUPOBATh PEAbHBIE CUTYAIIMH Ha SI3BIKE aureOphl, COCTABIAThH
BBIPDQ)KEHUS, YPAaBHEHHUs, HEPABEHCTBA M CHUCTEMBbI MO YCIOBHUIO 3aJadyu,
MCCJIeA0BaTh NOCTPOSHHBIE MOJIENN C UCIIOJIb30BAHUEM armnapara ajreopsl.

(e n300pakaTh Ha KOOPJAMHATHOM MJIOCKOCTH Ipa KM JIMHEHHBIX ypaBHEHUN
Y HCIOJIb30BATh UX JJISI PEIICHUSI CUCTEMbI JTUHEHHBIX YpaBHEHUN

Hauana
MATEMATHYECKOI0
aHaJIn3a

® OIICpUPOBATH ITOHATHIMU: nepBoo6pa3Ha51 H  HUHTCrpajl, IIOHHUMAaThb
FCOMeTpI/I‘{eCKI/Iﬁ u q)I/ISI/I‘-IeCKI/Iﬁ CMBICJI UHTCTpaJia,

® HaxOAWTh NEPBOOOPA3HBIC FTTEMEHTAPHBIX (DYHKIM, BEIUUCIIATH
uHTerpan o hopmyrne Hetorona—Jleibonuna;

peuiaTth NpUKIAAHBIC 3a/la4U, B TOM YUCJIC COUNAIbHO-OKOHOMUYCCKOI'O U
(GU3MIECKOTO XapaKkTepa,cpeCTBAMH MaTEMaTHIECKOTO aHAIN3a

I'eomeTpus




10 kaacce

OIICPUPOBATH IMOHATUAMMU: TOYKA, IIpAMasi, IJIOCKOCTb,

NPUMCHATE aKCUOMBI CTEPCOMCTPUU U CICACTBUA M3 HUX IIpU PCIICHUH
TCOMCTPUUCCKHX 3aJa4;

ONEpPUPOBATh MOHATHUSAMHU: MAPALIEIBHOCTh U IEPHEHIUKYJISIPHOCTh
MPSIMBIX U MIIOCKOCTEW;

KJIacCU(PUIIMPOBATH B3aMMHOE PACIOJIOKEHUE MPSMBIX M TUIOCKOCTEH B
MPOCTPAHCTBE;

ONEpPUPOBATh MOHATUSMM: JBYTPAHHBIM YroJ, TpaHU JBYTPAHHOIO YyIJa,
pedpo IBYrpaHHOIO yIJIa, JUHEWHBIH yroji ABYTPaHHOTO yTia, IpaxycHas
Mepa IBYTPaHHOIO yTJa;

11 kaacce

OIICpUpPOBAaTh MOHATUAMH: MHOTI'OI'PAaHHUK, BBIHYKHBIﬁ n HGBBIHYKHBIﬁ
MHOTOI'PaHHUK, 3JICMCHTBI MHOI'OI'PAHHUKA, HpaBI/IHBHbII;‘I MHOTOI'PaHHHUK;

pacrmo3HaBaTh OCHOBHBIE BHJBI MHOTOTPAaHHUKOB (IMpaMuaa, MpU3Ma,
IpsIMOYTOJIBHBIN Mapajuienenumnen, Kyo);

KJIaCCI/I(i)I/ILII/IpOBaTI) MHOT'OI'paHHUKH, BI>I6I/IpaSI OCHOBAaHUA JIIsL
KJ'IaCCI/I(bI/IKa]_[I/II/I(BBIHYKHBIG W HCBBIITYKJIBIC MHOI'OTPAaHHUKH, IMPABUJIbHBIC
MHOTOI'PaHHUKH, IIPAMBIC 1 HAKIIOHHBIC [TPU3MBbI, Hapannenennne,ubl);

ONepUpoOBaTh MOHATHUAMH: CEKyllas IUIOCKOCTb, CEUYEHHE MHOIO-
I'PaHHUKOB;

OOBSACHATh MPHUHIIUIBI MMOCTPOCHHS CEUYCHHH, MCIOIB3YsS METOJ CIEIO0B;
CTPOUTh CEUYEHUS MHOTOTPAHHUKOB METOJOM  CJIEJIOB, BBIIOJHSATH
(BBIHOCHBIC) TUIOCKHE YEPTEXH U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYp: BUA
CBEpXY, COOKY, CHH3Y;

pemaTth 3aga4Yu Ha HaXOXIACHUC IT'COMCTPHUYCCKUX BCIHWYMUH I10 o6pasuaM
WIN aJropurMaM, IMNPpUMCHASA HU3BCCTHLBIC AHAJIUTHYCCKHUC MCTOAbI IIPHU
PCIICHHUHN CTAHAAPTHBIX MAaTCMATUYCCKHUX 3a/1a41 Ha BbIYHUCIICHUC
paCCTOSIHI/Iﬁ MCXKAY ABYMs TOYKaMH, OTTOYKH OO pr[MOI\/'I, OT TOYKH OO
IJIOCKOCTH, MCIKAY CKPCHINBAIOIIUMUCS MTPAMBIMHU,

peiaTth 3aJa4u Ha HAXOXACHUC I'COMCTPHUYCCKUX BCIHWYUH I10 06pa3uaM
WIN aJroputMaM, IMNPpUMCHASA HU3BCCTHLBIC AHAJIUTHYCCKHUC MCTOAbI IIPH
PCIICHHUHN CTAHAAPTHBIX MAaTCMATUYCCKHX 3aJla41 Ha BbIYUCIICHUC YIJIOB
MCXKAY CKpCHIMBAOIIUMUCA TPAMBIMH, MCIKIY HpHMOfI 1 IINIOCKOCTBIO,
MCKAY INIIOCKOCTAMM, IBYT'PAHHBIX YIJIOB;

BBIUUCIATE 00BEMBI U TIJIOIIAAN MOBEPXHOCTEH MHOTOrpaHHUKOB(IpHU3Ma,
NnUpaMuaa) ¢ NpuMEHEHHEM (OPMYJl, BBIYUCIATH COOTHOIICHUS MEXAY
TJTOTIASIMHU TIOBEPXHOCTEH, 00hEMaMU MOIOOHBIX MHOTOTPAaHHHUKOB;

ONICpUpOBaATh INOHATUAMHU: CUMMETPUA B IMPOCTPAHCTBC, LCHTP, OCb H
IJIOCKOCTh CUMMETPUHU, HCHTP, OChb U INIOCKOCTh CUMMCTpUU (bHprBI;

W3BJIEKaTh, MPEOOPa3OBBIBATh MU HMHTEPHPETUPOBATH HMHEPOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (¢urypax, TMpeICTaBICHHYIO Ha
yepTexkax U pUCYHKax;

MIPUMEHATh TeOMETpHYecKue (aKThl I PEIICHUS CTePEOMETPUUYECKHUX
3a7a4, MPEANOoiaraloluX HECKOIbKO IIAaroB pELIeHUsd, €CIU YCIOBUA
IIPUMEHEHMsI 3aJJaHbl B IBHOU (hopme;

MPUMEHATh IPOCTEHIINE TPOrpaMMHBIE CPEACTBA U DIEKTPOHHO-
KOMMYHHMKAaIlHOHHBIE CUCTEMBI IIPH PEHIEHUN CTEPEOMETPUUECKHUX 3a7a4;




® T[IPpUBOJAUTH IIPUMEPBI MATEMaTUYECCKHUX SaKOHOMepHOCTeﬁ B IIpupoac H
JKHU3HH, PAaCIIO3HABATDH IIPOSABJIICHHUC 3aKOHOB I'€COMETPHUHU B UCKYCCTBC;

NPUMEHSATh IOJIyY€HHbIE 3HAaHHUS Ha TMPAKTUKE: aHaJW3UpOBaTh peEaJIbHbIE
CUTyallUM U MPHUMEHITh HW3YUYEHHbIE MOHATHUS B IPOLIECCE MOUCKA PELIeHUs
MaTreMaTHU4ecKu CHOPMYIUPOBAHHON MPOOIEMBbI, MOJEIUPOBATH peaJIbHBIC
CUTyallUM Ha S3bIKE TE€OMETPHUHM, HCCIEA0BAaTh IIOCTPOCHHBIE MOJEIHN C
WCTIOJIb30BaHUEM IT'€OMETPHUYECKUX TOHATHI U TEOpeM, amnrmapara anreOpsl, perarb
MIPAKTUYECKHE 33]a4H, CBA3aHHBIE C HAX0KIEHUEM I€OMETPUUECKHUX BEJINYMH.

12 kaacce

® onepupoBaTh MOHATHUAMU: MWIMHIAPUYECKash MOBEPXHOCTh, 0Opa3zyloue
LIHJII/IHI[pH‘ICCKOﬁ MOBEPXHOCTHU, HUIHNHAP, KOHUYCCKasA IOBCPXHOCTD,
oOpasyromniue  KOHHYECKOW  TOBEPXHOCTH,  KOHYC,  cdepudeckas
MOBEPXHOCTB;

® pacno3HaBaTh TeNa BpallleHus(LWINHIP, KOHYC, cdepa U 1map);
® 00BACHATH CIOCOOBI MOJTYUYEHUS TeJ BpALLCHNUS;

® KjaccUpUIMPOBATH B3AUMHOE PACIIONIOKEHUE CHEephI U IIOCKOCTH;

® OmepUpOBATHh IMOHSTHUSAMH: IIAPOBON CErMEHT, OCHOBAaHHE CETMEHTA,

BBICOTA CETMEHTA, MIAPOBOM CJIOH, OCHOBAHHE IIAPOBOTO CJIOS, BBICOTA

IapOBOTO CJIOs, IAPOBOU CEKTOP;

BBIYUCIATH OO0BEMBI M IUIOMIAAM TIOBEPXHOCTEW Tl  BpalleHUs,
TEOMETPUUYECKHUX TEeJ ¢ TPUMEHEHUEM (HOpMYIT;

ONEpUPOBATh TMOHATUSMHU: MHOTOTPAHHUK, BIHCAaHHBIA B cdhepy u
OTMMCaHHBIM OKOJO cdepbl, chepa, BIUcaHHAI B MHOTOTPAaHHUK HWIIM TEJO
BpalleHNS;

BBIYUCIIATH COOTHOIICHHS MEX/IY TUIOIIAIsIMUA TTOBEPXHOCTEH U 00BbEMamMu
MOJ00HBIX TEJT;

n300pakath M3ydaemble (HUTYpbl OT PYKH W C NMPUMEHEHHEM ITPOCTHIX
YepTEKHBIX HHCTPYMEHTOB;

BBITIOJIHATL (BBIHOCHBIC) IIOCKHE YEPTEKHU U3 PHCYHKOB TMPOCTHIX
00BbEMHBIX (GUTYp: BHJI CBepXy, COOKY, CHH3Y, CTPOUTh  CCUCHHS Tej
BpAaIllCHUS;

W3BJIE€KaTh, WHTEPIPETHPOBATh W TNpeoOpa3oBbIBaTh HH(POpMAIUIO O
MPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTypaX, MPEACTABICHHYIO Ha YepTekKax
Y PUCYHKaX;

OIICPUPOBATH MOHATUCM BCKTOP B IIPOCTPAHCTBC,

BBIIIOJIHATH HeﬁCTBHH CIIOKCHUA BeKTOpOB, BBIYUTAHUA BeKTOpOB nu
YMHO)KGHI/IH BeKTOpa Ha 4YHCIJIIO, O6’I)$ICH$ITB, KaKnuMH CBOﬁCTBaMH OHHA
001a1a10T;

NPUMEHSITh IPABUIIO MapajlieenuIe/a;

ONEepPUPOBATH TMOHATHSAMH: JCKAPTOBbI KOOPJAWMHATBHI B IPOCTPAHCTBE,
BeKTOp, MO)Iy.]'H) BeKTOpa, paBeHCTBO BeKTOpOB, KOOplII/IHaTBI BeKTOpa, erJ'I
Me>1<)1y BeKTOpaMI/I, CKaJ'[SIpHOG HpOI/I3BC)IGHI/Ie BCKTOpOB, KO.]'IJ'II/IHeapHI)Ie u
KOMHHaHapHBIC BeKTOpBI; HAaXOIUThb CyMMy BeKTOpOB u HpOI/I3BCJICHI/Ie BCKTOpa
Ha YKCIIO, YIOJl MEXAY BEKTOPaMH, CKAJSIPHOE MPOU3BEIACHUE, PACKIIA/IbIBATH
BEKTOP IO ABYM HEKOJUIMHEAPHBIM BEKTOPaM;

3aJ1aBaThb IJIOCKOCTh YPABHCHHUEM B JleKapTOBOﬁ CUCTCMC KOOPAWHAT,

NpUMCHATHL T'COMCTPUYCCKHC (I)aKTBI 1 peHICHUA CTCPCOMCTPHUUCCKUX
3aga4, npcanojararommx HCECKOJIBKO MaroB pemIcHHA, €CJIU  YCJIOBHA




MPUMCHEHHS 3aJJaHbl B SBHOU (hopMe;

pelarb NpocTeine reOMeTPUYECKHE 3a/1a4l Ha NIPUMEHEHHUE BEKTOPHO-
KOOpPJIMHATHOIO METO/1a;

peuats 3aga4dyd Ha J0Ka3aTCJIbCTBO MATEMATUYCCKHX OTHOILIEHUN U
HaxX0XXIACHHUEC TrCOMETPHUICCKUX BCIINYHH I10 06pa3uaM WK aJilrOpuTMam,

MPUMEHSS U3BECTHBIE METOIbI MPU PEUICHUH CTAHJAPTHBIX MaTE€MaTHYECKHX
3azay;

MPUMEHSATh NPOCTEHINE TMPOTrpaMMHBIE CpPEACTBa M 3JIEKTPOHHO-
KOMMYHUKALIMOHHBIE CUCTEMBI MPH PEIICHUN CTEPEOMETPUUECKHUX 3a/1ay;

MPUBOJUTH NPUMEPHl MAaTEeMAaTHUUYECKUX 3aKOHOMEPHOCTEH B NPHUPOJE H
YKW3HU, PAaCllO3HABATh MPOSBICHUE 3aKOHOB T€OMETPHH B UCKYCCTBE;

. IIPUMEHSTh IIOJYYEHHbIE 3HAaHWUS Ha IIPAKTHUKE: aHAJIU3UPOBATh
pea’ibHbIE CUTyallud W NPUMEHATh WU3YyYCHHBIE IMOHATHS B MPOLECCE ITOUCKA
pelieHns MaTeMaTH4ecku CHOpPMYIUPOBAHHON MPOOIEMBI, MOIEITUPOBATH
pEalbHBIE CUTYallMu HA SA3BIKE TE€OMETPHUHU, UCCIEN0BAThH IOCTPOEHHBIE MOIEIIN
C MCIOJIb30BAHUEM T'€OMETPHUYECKUX MOHATHI M TEeOpeM, ammapara aiareOpsl,
pemaTh NpaKTUYECKHUE 3a0aul, CBA3aHHbIE
C HaXOXICHUEM T€OMETPUUECKUX BEIININH




BepositHOCTB
U CTATUCTHKA

1l1lkiaace

® YUTaTh U CTPOUTH TAOIULBI U JUATPAMMBI;

® OnepUpOBATH MOHATHIMU: CpeaHee apuPMeTHIeCKoe, MeIHaHa,
HanOoJbIlIee, HANMEHBIIIEE 3HAYCHHE, pa3MaX MacCUBa YUCIOBBIX
JTAaHHBIX

®0IEepUPOBATH MOHATUIMHU: CIIyYalHBIM SKCIIEPUMEHT (OIBIT) U

cly4aifHOe COOBITHE, 2JIEMEHTApHOE COOBITHE (3JIEMEHTAPHBIN UCXO0/T)
CIIy4aifHOTO OIIBITA, HAXOJIUTHh BEPOSTHOCTH B OIBITAX C
PaBHOBO3MOYKHBIMHU CITy9allHBIMH COOBITHSIMH, HAXOUTh U CPAaBHUBATH
BEPOSATHOCTHU COOBITHH B H3YUCHHBIX CIyYaiHBIX IKCIIEPUMEHTAX

® HaxomUTh W  (GOPMYJIHPOBATH COOBITHS:  TEpecedeHue |
00bCIMHEHWE JAaHHBIX COOBITHH, COOBITHE, TPOTHBOIOJIOKHOE
JTAHHOMY COOBITHIO, MTOJIb30BAThCS AHarpaMMamMu Diiiiepa u

(hopMyIIOH CIIOXKEHHUSI BEPOSITHOCTEH MPH PEILICHUU 3a/1aY;

® OomncpHUpoOBaTh MNOHATHIAMH: YCIOBHAs1 BCPOSITHOCTb, HC3aBHCHMBIC
CO6LITI/I$I, HaXoAuTh BCPOATHOCTH C IIOMOIIBIO IIpaBUJIa YMHOXCHUA, C
moMOouIb0O ACpcBa CJ'Iy‘-IElfIHOFO OIIbITAa,

® [pUMEHATh KOMOMHATOPHOE NMPaBUIO YMHOXEHHS IPH PEIleHUU
3ajad4;
ONEPUPOBATH MOHATUAMU: UCIIBITAHUE, HE3aBUCUMBIE UCIIBITAHMS,
cepHUs UCIIBITAHUM, yCIeX U HeyJlada, HAXOIUTh BEPOATHOCTH COOBITUI B
CepHUH HE3aBUCUMBIX MCIBITAHUM 10 IEPBOT0 YCIE€Xa, HAXOAUTh
BEPOSITHOCTH COOBITHH B cepuu ucneiTanuii bepuysu;

® OnepUpoBaTh IOHATHAMHU: CiIy4aiiHas BEJIM4YUHA, paCIpeIeiICeHUue
BEPOSATHOCTEH, JuarpaMMa pacupeacsicHus.

12 kaace

® CpaBHUBAaTh BEPOATHOCTHU 3HAYECHUH CIy4yailHOW BEJTUUYUHBI 110
pacIpeesIeHUIO WIH C IIOMOIIBIO IHarpamm;

L4 ONICPHUPOBATH MOHATUCM MATCMATUYCCKOI'0 OKUAaHUA, IPUBOAUTH
IMPpUMEPHI, Kak IMPUMCHSACTCA MaTEMaTU4YCCKOC OXHNOaHUC

CﬂyqaﬁHOﬁ BCIIMYUHBI HAXOIUTH MAaTEMAaTHYCCKOEC OXKHNIAAaHUC 110
JAHHOMY pacIpeesIeHuIO;

® 1MCTb IPCACTABIICHUEC O 3aKOHE OONBIITNX YHUCCII,

° HUMCTDb IIPEACTABJICHUC O HOPMAJIbHOM PACIIPCACIICHUU.




TEMATHYECKOE IINTAHUPOBAHUME 110 MATEMATHUKE

Ne | HaumeHoBaHue KoJ-Bo ya-
n/ | pa3jiesioB U TeM COB, OTBO-
n JUMBIX HA JaexkTpoHnbie(udpoBbie)odpa3oBaTebHbIE PecypChl
oCBOcCHUEC
TEMbI
AJITEBPA u nayajia ma
10 kjacc
1. MHuoxecrBa pa- 11 1. IKnacc  https://www.yaklass.ru/p/algebra/9-klass/neravenstva-i-sistemy-neravenstv-
MOHAJIBHBIX U 9125/reshenie-ratcionalnykh-neravenstv-metodom-intervalov-9128
JICHCTBUTEIBHBIX 2. PoccuiickasanektponHasmkonahttps:/resh.edu.ru/subject/lesson/4730/start/149073/
gucell. Pammo-
HaJbHBIC YpaBHE-
HUS ¥ HEPaBCH-
CTBa
2. ®OyHKIMK W Tpa- 4 1. Poccuiickas 3neKTpoHHAS IKOJIA https://resh.edu.ru/
duxn.  Crenenb ¢ 2. AKnacc https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-ratcionalnym-pokazatelem-korni-
OCJIBIM - TTOKasare- stepennye-funktcii-11016/svoistva-stepennykh-funktcii-i-ikh-grafiki-9158/re-0e543e38-25d9-4536-
JIEM b70f-0f1bf843e82b
3. Apudmernueckuit 12 1. sIKnacc https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-ratcionalnym-pokazatelem-korni-
KOpEHb N—Oi stepennye-funktcii-11016/svoistva-kornia-n-i-stepeni-preobrazovanie-irratcionalnykh-vyrazhenii-11531
crenenu. Up- 2. Poccuiickast 2JIeKTpOHHAS IIIKOJIA https://resh.edu.ru/
panyoHalIbHBIE
YpaBHCHUS U He-
paBeHCcTBa
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DopmyJIbl TPUTO- 15 1. SAKnacchttps://www.yaklass.ru/p/algebra/10-klass/trigonometricheskie-uravneniia-9145/metody-
Homerpuu. Tpu- ispolzuemye-dlia-resheniia-trigonometricheskikh-uravnenii-9134/re-995e0a3e-90bc-4e3a-b784-
FOHOMETpHYC- 3f48ab285dde
CKHC ypaBHCHU 2. Poccuiickas SIeKTPOHHAS IKOJIA https://resh.edu.ru/
11 kaacce
[Mocnenosaresb- 3 1. Poccwuiickast 3IeKTpOHHAS IIKOJIa https://resh.edu.ru/
HOCTH 2. Poccwuiickas d1eKTpOHHAs MIKOJIa
porpeccuu https://resh.edu.ru/subject/lesson/5223/conspect/326716/
Cremenp ¢ pauu- 8 1. sIKnacc https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-i-
OHAJIBHBIM  IIOKa- logarifmicheskaia-funktcii-9160/metody-resheniia-pokazatelnykh-uravnenii-10962/re-b758915c-
3aTEIEM. 7f57-4abb-b83a-b2¢c25922fcec
[ToxazarenpHas 2. Poccuiickas SMeKTpOHHAS IIKOIA
GyHKIHS. https://resh.edu.ru/subject/lesson/4729/conspect/159012/
Tloka3arenbHEIE
YpaBHEHUS U HE-
paBeHCTBA
Jlorapudpmuye- 8 1. AKnacc https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-i-
CKast GyHKIMS. logarifmicheskaia-funktcii-9160/metody-resheniia-logarifmicheskikh-neravenstv-9169
Jlorapudmuue- 2. Poccuiickas SMeKTpOHHAS IIKOIA

CKHC YpPaBHCHUS U
HCPaBCHCTBA

https://resh.edu.ru/subject/lesson/3852/conspect/199118/



https://www.yaklass.ru/p/algebra/10-klass/trigonometricheskie-uravneniia-9145/metody-ispolzuemye-dlia-resheniia-trigonometricheskikh-uravnenii-9134/re-995e0a3e-90bc-4e3a-b784-3f48ab285dde
https://www.yaklass.ru/p/algebra/10-klass/trigonometricheskie-uravneniia-9145/metody-ispolzuemye-dlia-resheniia-trigonometricheskikh-uravnenii-9134/re-995e0a3e-90bc-4e3a-b784-3f48ab285dde
https://www.yaklass.ru/p/algebra/10-klass/trigonometricheskie-uravneniia-9145/metody-ispolzuemye-dlia-resheniia-trigonometricheskikh-uravnenii-9134/re-995e0a3e-90bc-4e3a-b784-3f48ab285dde
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https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-i-logarifmicheskaia-funktcii-9160/metody-resheniia-pokazatelnykh-uravnenii-10962/re-b758915c-7f57-4abb-b83a-b2c25922fcec
https://resh.edu.ru/subject/lesson/4729/conspect/159012/
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-i-logarifmicheskaia-funktcii-9160/metody-resheniia-logarifmicheskikh-neravenstv-9169
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Tpuronomerpu-
yeckue QyHKIUNU
ux rpaduxu.

Tpuronomerpu-
4eCKHE HEpaBeH-

1. dxnacc https://www.yaklass.ru/p/algebra/10-klass/sinus-i-kosinus-tangens-i-kotangens-
svoistva-i-grafiki-trigonometricheski -10781

2. Poccuiickas dIeKTPOHHAS KO https://resh.edu.ru/subject/lesson/4738/conspect/

CTBa
Hpoussoaast. 13 1. Poccuiickas snekTpoHHas 1mKosa
IIpumenenue https://resh.edu.ru/subject/lesson/6195/start/225651/
[POU3BOIHOM 2. SKace https://www.vaklass.ru/p/algebra/11-klass/proizvodnaia-primenenie-
proizvodnoi-dlia-issledovaniia-funktcii-9147
12 kaace
Hurerpan u ero 6 1. sdKnacc https://www.yaklass.ru/p/algebra/11-klass/pervoobraznaia-neopredelennye-i-opredelennye-
IpUMEHCHUA integraly-9151/neopredelennye-i-opredelennye-integraly-metody-integrirovaniia-9153/re-94bh86f3c-161b-
42fd-alaa-4d0cbc549ee7
2. Poccuiickas >71eKTPOHHAS IIKOJIA https://resh.edu.ru/subject/lesson/6118/main/
Cucrembl ypas- 12 1. dKnacc https://www.vaklass.ru/p/algebra/9-klass/sistemy-uravnenii-ravnosilnye-
HEHUM preobrazovaniia-9129/metody-resheniia-sistem-ratcionalnykh-uravnenii-9131
2. Poccuiickas 3JIEKTPOHHAS LIKOJa
https://resh.edu.ru/subject/lesson/3812/conspect/158949/
Harypansneie u 6 1. SIKnacc https://www.yaklass.ru/p/algebra/10-klass/deistvitelnye-chisla-9102/naturalnye-
LICTIbIC YHCIIa chisla-povtorenie-11259/re-198ae908-4687-4b65-bb41-ba45ad84a6fd
2. Poccuiickas SEKTPOHHAS IIKOJIa
https://resh.edu.ru/subject/lesson/5255/conspect/272510/
[ToBTOpEHuUeE, 12 1.®UTIUttps://ege.fipi.ru/bank/index.php?proj=E040A72A1A3DABA14C90C97EOB6EE7DC
00o0011EHNE, CH-
creMarTrui3alusa

3HAaHUU
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https://resh.edu.ru/subject/lesson/3812/conspect/158949/
https://www.yaklass.ru/p/algebra/10-klass/deistvitelnye-chisla-9102/naturalnye-chisla-povtorenie-11259/re-198ae908-4687-4b65-bb41-ba45ad84a6fd
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I'EOMETPUSA

10KJACC
Beenenue B cre- 6 1. Poccuiickas snekTponHas mKosa
peoMeTpuIo https://resh.edu.ru/subject/lesson/4756/conspect/203541/

2. SIKnacchttps://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-
10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252/re-c0090990-dec8-4417-8427-26130c2d5cfd

Ipsimbie ¥ 1uIOC- 9 1. Poccuiickas snexrponnas mxomahttps:/resh.edu.ru/subject/lesson/6065/conspect/

KocTH B 1po- 2.  SKnacc https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-
CTpaHCTBC. [Ta- 10435/opredelenie-i-svoistva-parallelnosti-priamykh-priamoi-i-ploskosti-9253/re-15895537-90b0-4f1f-
paJLICJIbHOCTD b6bd-4ed1e3c5b600

MMPSAMBIX 158 IJI10C-

KOCTEeH

IMepnenaukysip- 11 1. Poccuiickas 31eKTpOHHAS MIKOJIA https://resh.edu.ru/subject/lesson/4724/conspect/

HOCTE  MpAMBIX M 2. SIKnacce https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-
TIOCKOCTCH prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048/re-dd381b8a-

49ca-4c6¢-99a9-25390fc5bh39

11 knacce
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Vet MEXIY
NPSAMBIMA U TIJIOC-
KOCTSIMU

1. Poccuiickas 51eKTpoHHAs ILKOJIA https://resh.edu.ru/subject/lesson/6083/start/149229/

2. SKnacchttps://www.yaklass.by/p/geometriya/10-klass/perpendikuliarnost-priamykh-i-ploskostei-
3476/perpendikuliar-i-naklonnye-ugol-mezhdu-priamoi-i-ploskostiu-3479

MHororpaHHUKH

1. Poccniickast 3JIeKTPOHHAS IIKOJIa
https://resh.edu.ru/subject/lesson/6018/conspect/221549/

2. SKnacchttps://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-
mnogogrannikov-11037

OOBEMBI MHOTIO-
TPaHHUKOB

1. Poccuiickas anextponnas mkona https://resh.edu.ru/subject/lesson/5732/main/
2. SKnacchttps://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-
mnogogrannikov-11037

IToBTOpEHue: ce-
YEHHUs,  Paccrosi-
HUS U yTJIbI

12kmnacce

Tena BpamieHus

1. Poccuiickas aekTpoHHas 1Kona https://resh.edu.ru/subject/lesson/2031/main/
2. SAKnace https://www.yaklass.ru/p/geometria/9-klass/nachalnye-svedeniia-o-
stereometrii-13313/tcilindr-konus-sfera-13315/re-f78fa3ef-0945-4686-b080-5f4e17baf76e

OO0BEMEI TET

1. Poccuiickas aneKTpoHHAS IIKOTIA https://resh.edu.ru/subject/lesson/4904/conspect/
2. SIKnacchttps://www.yaklass.ru/p/geometria/11-klass/nakhozhdenie-obemov-tel-10440

Bektopel u koop-
JWHATBl B TIpO-
CTpPaHCTBE

1. Poccuiickas anekTpoHHas mKona https://resh.edu.ru/subject/lesson/5724/conspect/

2. SAKnacc https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-
prostranstve-metod-koordinat-10439/abstcissa-ordinata-i-applikata-tochki-prosteishie-zadachi-v-
koordinatakh-9263/re-f0263af6-7a42-4310-a3b5-3dfbf31a3elb



https://resh.edu.ru/subject/lesson/6083/start/149229/
https://www.yaklass.by/p/geometriya/10-klass/perpendikuliarnost-priamykh-i-ploskostei-3476/perpendikuliar-i-naklonnye-ugol-mezhdu-priamoi-i-ploskostiu-3479
https://www.yaklass.by/p/geometriya/10-klass/perpendikuliarnost-priamykh-i-ploskostei-3476/perpendikuliar-i-naklonnye-ugol-mezhdu-priamoi-i-ploskostiu-3479
https://www.yaklass.by/p/geometriya/10-klass/perpendikuliarnost-priamykh-i-ploskostei-3476/perpendikuliar-i-naklonnye-ugol-mezhdu-priamoi-i-ploskostiu-3479
https://resh.edu.ru/subject/lesson/6018/conspect/221549/
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037
https://resh.edu.ru/subject/lesson/5732/main/
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037
https://resh.edu.ru/subject/lesson/2031/main/
https://www.yaklass.ru/p/geometria/9-klass/nachalnye-svedeniia-o-stereometrii-13313/tcilindr-konus-sfera-13315/re-f78fa3ef-0945-4686-b080-5f4e17baf76e
https://www.yaklass.ru/p/geometria/9-klass/nachalnye-svedeniia-o-stereometrii-13313/tcilindr-konus-sfera-13315/re-f78fa3ef-0945-4686-b080-5f4e17baf76e
https://www.yaklass.ru/p/geometria/9-klass/nachalnye-svedeniia-o-stereometrii-13313/tcilindr-konus-sfera-13315/re-f78fa3ef-0945-4686-b080-5f4e17baf76e
https://www.yaklass.ru/p/geometria/9-klass/nachalnye-svedeniia-o-stereometrii-13313/tcilindr-konus-sfera-13315/re-f78fa3ef-0945-4686-b080-5f4e17baf76e
https://www.yaklass.ru/p/geometria/11-klass/nakhozhdenie-obemov-tel-10440
https://resh.edu.ru/subject/lesson/5724/conspect/
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/abstcissa-ordinata-i-applikata-tochki-prosteishie-zadachi-v-koordinatakh-9263/re-f0263af6-7a42-4310-a3b5-3dfbf31a3e1b
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/abstcissa-ordinata-i-applikata-tochki-prosteishie-zadachi-v-koordinatakh-9263/re-f0263af6-7a42-4310-a3b5-3dfbf31a3e1b
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/abstcissa-ordinata-i-applikata-tochki-prosteishie-zadachi-v-koordinatakh-9263/re-f0263af6-7a42-4310-a3b5-3dfbf31a3e1b
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/abstcissa-ordinata-i-applikata-tochki-prosteishie-zadachi-v-koordinatakh-9263/re-f0263af6-7a42-4310-a3b5-3dfbf31a3e1b
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/abstcissa-ordinata-i-applikata-tochki-prosteishie-zadachi-v-koordinatakh-9263/re-f0263af6-7a42-4310-a3b5-3dfbf31a3e1b
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/abstcissa-ordinata-i-applikata-tochki-prosteishie-zadachi-v-koordinatakh-9263/re-f0263af6-7a42-4310-a3b5-3dfbf31a3e1b
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/abstcissa-ordinata-i-applikata-tochki-prosteishie-zadachi-v-koordinatakh-9263/re-f0263af6-7a42-4310-a3b5-3dfbf31a3e1b

[ToBTOpEHME,
000011IeHNE U CH-

cTeMaTHh3anus
3HaHUUI
BEPOATHOCTDb U CTATUCTHUKA
11KJIACC
IIpencraBnenue 1. Skmacc
AaHHBIX U OITHCa- 2. Poccuiickas SMeKTpOHHAS MIKONA
TeJbHas cTaTu-
CTHKa

CnydaliHble OIBITHI
U Clly4aiiHble
COOBITHSI, OIBITHI C
PaBHOBO3MOXHBIMH
3JI€MEHTapHBIMU
HCXO0/IaMH

1. ®oxkcdopn
2. MoGmIbHOE SIEKTPOHHOE 00Pa30BAHME

Omneparnuu HaJl
COOBITUSIMH, clio-
J)KEHWE  BEPOSITHO-
cren

1. Poccuiickas eKTpOHHAS MIKOJIA




VenosHas BEPO| 1. SIxnacc

SITHOCTb, NEPEBO

CITy4allHOTO  OTBITA,

dhopmyma TTOJTHOU

BEPOSATHOCTH u

HE3aBUCUMOCTh

COOBITHI

OJeMEHTBI KOM- 1.Poccuiickast a1eKTpOHHAs IIKOJa
OMHATOPUKHU

Cepun  mocneno-
BaTeJIbHBIX UCIIBI-

TaHUH

1.Poccuiickast aeKTpOHHAs K0T

12 kaace

CnydaiiHble BEJIWYUHBI U

pacnpeneneHus

Maremaruueckoe
0XUJAHUE CIIy4YalHOH
BEJTUYMHBI

1.Poccniickas >nekTpoHHAS IIKONA

Hucnepcus u CrangapTHoe
OT- KJIOHEHHE CIIy4alHOU

BCIIMYUHBI

1.Poccuiickast 31eKTpOHHas LIKOJIa




4., | 3akoH  OosbIIKUX 2 1.1.Poccuiickast >7eKTpOHHAs MIKOJIa
qucel

5. HenpepriBHbIE ciiyyaliHbie 1 1.5Knacc
BEJTUYHHBI
(pacmipenenenusi)

6. HopmanbHoe 2 1.1.Poccuiickas 3JeKTpOHHas LIKOjIa
pacrpeneneHue

7 [ToBTOpenue, o600IeHNE, 1
CHCTEMATH3alUs 3HAHUI

NEPEYEHDb (KOJUPUKATOP) PACHOPEJIEJEHHBIX 1O KJIACCAM ITPOBEPSAEMBIX TPEBOBAHUI K
PE3YJIBbTATAM OCBOEHUA

OCHOBHOM OBPA30OBATEJIbHOM MPOI'PAMMBI CPEJHEI'O OBIIEI'O OGPA3OBAHUSA U 3JEMEHTOB
COILEPKAHUA ITO MATEMATHUKE

B denepanbHbIX M perHoHaANBHBIX MPOLEIYPAX OLEHKH KadyecTBa OOpa30BaHMs HCIOJIb3YyeTcs MepedeHb (KOAM(pHUKATOP) paclpeleNeHHbIX M0 KilaccaM
IpOBEPsieMBIX TPEOOBAHUI K pe3yIbTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMBbl CPEIHETO OOIIEro 00pa3oBaHMs U FIIEMEHTOB COJIEPIKAHUS 110
MaTeMaTHKe.

10 KJIACC

IIpoBepsiemble TPeOOBAHUSA K Pe3yJIbTATAM OCBOCHUS OCHOBHOI 00pa30BaTe/IbHOM NMPOrpaMMbl

Kon [IpoBepsiemble TpeIMeTHBIE Pe3yIbTaThl OCBOCHUS OCHOBHOM 00pa30BaTeIbHON MIPOrpaMMbl CPEIHETO 00IIEro
IPOBEPSEMOTO oOpa3oBaHUs
pe3ynbTara

1 Yucaa ¥ BEIUKUCICHUS




OHCpHpOBaTB MOHATUAMMU: pallUOHAJIBHOC U I[CI\/'ICTBI/ITCJ'IBHOC qHuCJIO, OOBIKHOBEHHAS U JACCATUYHAA I[p06b, IMPOLUCHTHI

1.1
12 BrImonssaTs apudmeTnyecKue orepaluu C paoHaIbHBIMU U ICHCTBUTEIIBHBIMU YUCIIAMH
13 BreimonsaTh pUOJTMKEHHBIC BBIYHCIICHUS, HCTIONB3YS MpaBUIia OKPYTJICHHUS], IeJaTh TPUKUAKY U OLIEHKY
' pe3ynbTaTa BRIUMCICHUIN
OnepupoBaTh MOHATHAMHU: CTENICHb C IENBIM TIOKa3aTesieM, CTaHAapTHas Gopma 3amucH JCHCTBUTEIHHOTO YHCIa, KOPEHb
HATYpaJIbHOM CTETEHHU; MCIOIb30BaTh MOIXOIAIIYI0 (HOpMY 3alUCH JCWCTBUTEIBHBIX YHCEN IS PEUICHHS MPAKTUYECKUX
14 3a7a4 ¥ OpeICTABICHUS TaHHBIX
OnepupoBaTh MOHATUAMU: CHHYC, KOCHHYC M TAHT€HC MTPOU3BOJIBHOIO yIJIa; UCIIOJIb30BaTh 3allMCh MPOU3BOJILHOTO YTJIa Yepe3
15 oOpaTHbIC TPUTOHOMETPHUYECKUE PYHKIIUN
2 YpaBHEHUS 1 HEPABEHCTBA
OnepupoBaTh MOHITHAMH: TOXIECTBO, ypaBHEHHE, HEPABEHCTBO, IEJIOE, paIllMOHAIBHOE, HPPAIMOHAIBHOE YPaBHEHHUE,
2.1 HEPAaBEHCTBO, TPUTOHOMETPHUYECKOE YpaBHEHNE
55 BrImonsaTs npeoOpa3oBaHUS TPUTOHOMETPUIECKHUX BBIPKEHUH 1
' pelaTh TPUTOHOMETPUIECKUE YPAaBHEHUS
BrimonHsaTe  mpeoOpa3zoBaHWs — [ENbIX, PAlMOHAIBHBIX W UPPAMOHATBHBIX
2.3 BBIPQKCHUUM M PEIIaTh OCHOBHBIC THIIBI MEJNbIX, PAIIMOHATBLHBIX U UPPAIMOHATHHBIX
YpaBHEHUI 1 HEPABCHCTB
24 [TpuMeHsaTh ypaBHEHUS M HEPABEHCTBA IS PEIICHUS MAaTEMAaTHUECKUX 3a/1a4 U 33719
' U3 PAa3MUYHBIX 00J1acTell HAYKH U pealbHOW )KU3HU
MonenupoBaTh peabHbIC CUTYAIlMH Ha S3bIKE ainreOpbl, COCTABIATh BBIPAKCHUS,
25 YpaBHEHHUS, HEPABEHCTBA TI0 YCIIOBUIO 3a/Ia4H, WCCIIENIOBATh IMMOCTPOCHHBIE MOJETH C

WCTIOJIb30BaHUEM amIapara anreopsl




OyHkuuu U rpaduku

OnepupoBaTh TOHATHUAMHU: (QYHKIUSA, CIOCOOBI 3amanust (YyHKIUH, O01acTh

3.1 ONpeAeNeHUs] ¥ MHOXXECTBO 3HaueHMH (yHKIUHM, rpaduk (yHKIHH, B3aUMHO
oOpatHble PyHKIUN
3.9 OnepupoBaTh MOHATUAMU: YETHOCTh U HEYETHOCTh (PYHKLMU, HYIH QyHKIUH,
' IIPOMEKYTKH 3HAKOIIOCTOSTHCTBA
3.3 Hcnons3oBate rpaduku GyHKIMHN ISl pEIICHAS ypaBHEHUN
34 Ctpoutb u yuTaTh TpaQUKKU JIMHEHHOW (DYHKINHU, KBAAPATUIHOHN (pyHKIIHH,
' CTENEHHOHN (PYHKIMHU C LIEJIBIM IT0Ka3aTesleM
Hcnonb3oBath rpadukn QyHKIOMA AT UCCIEIOBAaHHS MPOIECCOB U 3aBHCUMOCTEH
35 NIPY pEIIeHUH 3a/1a4 U3 APYTHX Y4eOHBIX NMPEIMETOB U PEabHOM KU3HHU, BEIPAXKATh
' (dbopMynaMu 3aBUCHMOCTH MEKAY BEITHYHMHAMH
4 MHoecTBa U JIOTUKA
4.1 OnepupoBaTh MOHATHAMU: MHOXKECTBO, OTIEPAIIUH Ha/l MHO)KECTBAMH;
Vcnonb30BaTh TEOPETHKO-MHOKECTBEHHBIH ammapar Ul ONUCaHHUSA pPEaJbHBIX
4.2 MIPOIIECCOB U SIBJICHUIA, IPU PEIICHUH 33/1a4 U3 APYTUX y4eOHBIX MPEIMETOB
43 OmnepupoBatb TOHSTUSMH: oIpezieTICHuE, Teopema, CIIC/ICTBHE,
' JI0Ka3aTeIbCTBO
5 I'eomeTpust
5.1 OnepupoBaTh NOHATHUSAMU: TOUKA, IPAMasi, INIOCKOCTb
- [TpumensTH aKCHOMBI CTEPEOMETPUH U CIEICTBUS W3 HUX npu
' pELICeHUH TEOMETPUUECKUX 3a]1au
53 OnepupoBaTh NOHATUAMU: MAPAJUIETBHOCTD U MEPIEHAUKYISIPHOCTD MPSIMBIX U
' IJIOCKOCTEM
54 KnaccugunupoBath B3auMHOE pacroyioKeHUE NPSIMbIX U TUNIOCKOCTEN B

MIPOCTPAHCTBE




55

OmnepupoBaTh MOHATUSAMH: IBYIPAaHHBIN yroj, TPaHW NIBYTPAHHOTO Yria, pedpo
JBYTPAHHOTO YIJIA, JIMHEHHBIA yroja JABYI'PAHHOIO Yyrja, TrpalycHas Mepa
JBYTPAHHOTO yIJIa

HpOBepﬂeMbIe 3JIEMEHTHBI COACPKaAHUSA

Kon IIpoBepsieMblii 2JIEMEHT COJEPIKaHUS
1 Yucna u BEIYUCICHUS
Panonaneuble ynciaa. OOBIKHOBEHHbIE M AECATHYHBIE IPOOHU, MPOLEHTHI, OECKOHEYHBIE
nepuoguuecKkue Jpodu. Apudmernyeckue oOIepanuy ¢ PpalUoOHAIBHBIMU YHCIIAMHU,
11 npeoOpa30BaHUs YMCIOBBIX BeIpaxkeHUi. [IpuMeHene apobel U MPOLEHTOB Ul PeLICHUS
IPUKJIAJHBIX 33124 U3 Pa3JIMYHbIX OTPACiIel 3HAHUI U PEAJIbHOM KU3HU
JelicTBuTenbHble uucaa. PanuoHanbHble W HppalOHaiIbHBIE uucia. ApH(pMETHYECKHe
omnepauuu ¢ JeHCTBUTENIbHBIMU uHclIaMH. lIpuOnvkeHHble BBIUUCIEHMSA, IpaBHUIIA
12 OKpPYIJIEHUS, IPUKUAKA U OLICHKA PE3yJIbTaTa BBIYUCICHUI
Crenenp ¢ 1enbiM mokasareneM. CTanmapTHas ¢opma 3amMcH AEHCTBUTEIBHOIO YHCIA.
Vcnonb3oBanue mnoaxoasduie (opmbl 3amUCH ACUCTBUTEIBHBIX YHCEN I PEIICHUS
13 NPaKTUYECKUX 33]a4 U MIPEICTABICHUS JAHHBIX
14 Apudmernueckuii KOPEHb HaTypaJIbHOI CTCIICHHU. JeiicTus ¢
' apu(pMeTHYECKIMH KOPHSIMH HaTYpaJIbHOM CTEIIeHN
15 CuHyC, KOCUHYC ¥ TAHI€HC YUCJIOBOTO apryMeHTa. ApKCUHYC, apKKOCHHYC, apKTaHI€HC
' YHUCJIOBOIO apryMeHTa
2 YpaBHEHHs U HEPABEHCTBA
2.1 ToxnecTBa U TOXKIECTBEHHbIE IPEOOPA30BAHUS
99 [TpeobpazoBanue TPUTOHOMETPHYECKUX BBIPAKECHUN. OcHOBHBIE
' TPUTOHOMETPUUECKHE (POPMYIIBI




YpaBHeHue, KopeHb ypaBHeHUA. HepaBeHCTBO, pelieHne HepaBeHCTBa. MeTo1 HHTEpBaIoB

2.3
2.4 Pemenue nenbix 1 qpoOHO-pallMOHANBHBIX YPaBHEHHI U HEPABEHCTB
2.5 Pemenue nppanroHaabHbIX YpaBHEHUH U HEPABEHCTB
2.6 Perienne TpuroHOMeTpUYECKUX ypaBHEHHI
27 [IpuMeHeHne ypaBHEHUI U HEPABEHCTB K PEUICHUIO MAaTEeMaTHYECKHX 3a/1a4 U 3314 U3
' pa3IMYHBIX 00JIaCTel HAYKU U PeabHOM KU3HU
3 OyHKIMK U rpaduKu
31 OyHKITHS, CrocoOBbl  3amaHusg  (PYHKIUH. I'padux  ynkIHM. B3anmuo
' oOpaTHbIe PYHKIUH
3 OO6nacTp omnpeneneHust 1 MHOXKeCTBO 3HaueHuil pynkimu. Hynu ¢pynkuun. [Tpomexytku
' 3HAKOIOCTOSIHCTBA. YeTHBIE U HEYEeTHBIE (PYHKITUH
33 CrenenHas GyHKIHA C HATYPATBLHBIM U IEJIBIM MTOKa3zaresneM. Ee cBolicTBa u rpaduk.
' CoiicTBa 1 rpauK KOpHs n-0if cTeNeHn
34 Tpuronomerpuueckas OKPY>KHOCTb, OTIpe/ie]IeHue TPUTOHOMETPUIECKUX (DyHKIIMIA
' YHCIIOBOTO apryMeHTa
4 MHoecTBa 1 JIOTHKa
MHosecTBO, onepauuu Haja MHoxkecTBamH. [[uarpammsl Diinepa — Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOT'0 ammnapara Jjsi ONMCAaHMs pPeajbHbIX IMPOLIECCOB U SIBICHUH,
51 IIPU PEILICHUU 33/1a4 U3 IPYTUX yu4eOHbIX MPEIMETOB
52 Omnpenenenue, Teopema, CIeICTBUE, JOKA3aTEIbCTBO
6 I'eomeTpust
OcHOBHBIE TIOHATHS cTepeoMeTpur. Toduka, mpsimasi, TUIOCKOCTh, MPOCTpaHCTBO. [loHsTHE
6.1 00 aKCHOMaTHUYeCKOM MOCTPOECHUHU CTEPEOMETPUHU: aKCHOMBI CTEPEOMETPUU U CIIEJICTBUS U3

HUX




6.2

B3anmMHOe pacrnoniokeHue NPsSIMBIX B IPOCTPAHCTBE: IIEPECEKAIOIINECS, TapaJlJIeIbHbIE U
CKpeluBarouecs npsaMslie. [lapannenbHOCTh NPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE:!
napajlICJIbHBIC IPAMBIC B IIPOCTPAHCTBE, MAapalJICIIbHOCTD TPEX NPAMBIX, IIapalJICJIbHOCTD
MPSIMOU U TTOCKOCTH.

6.3

VYriuel ¢ COHampaBiI€HHBIMM CTOPOHAMH, Yrojl MEXAy NpSAMBIMH B IPOCTPAHCTBE.
[TapamienbHOCTh IJIOCKOCTEH: MapajulesibHbIE IUIOCKOCTH, CBOWCTBA MapajlieIbHBIX
wiockoctei. IlpocTeifmue mpocTpaHCTBEHHBIE (DUTYPHI Ha IIOCKOCTH: TETpa’ap, KyoO,
napajuiejenumnea, NoCTpPOEHUE CeUeHU

6.4

[TepnieHIUKYIAPHOCTD NPSAMON U INIOCKOCTH: MEPIEHAUKYISAPHBIE NPSMbIE B IPOCTPAHCTBE,
OpsMble  MapajulelNbHble M NEPHEHAUKYISApHbIE K IUIOCKOCTH,  IPHU3HAK
NEPIECHIUKYIAPHOCTH IPSMOM M IUIOCKOCTH, TeOpeMa O NPSAMON INEpPHEeHIUKYJIIPHOU
IUIOCKOCTH. YTJIIbl B IPOCTPAHCTBE: YroJl MEXKAY NPSMON U INIOCKOCTBIO, IBYTPAaHHBIN YIOJI,
JMHEWHBIN yroi IByrpaHHOro yria. [lepneHauKynsp U HaKkJIOHHBIE: PACCTOSIHUE OT TOYKU
JI0 TUIOCKOCTH, PACCTOSIHUE OT NMPSIMON JI0 IUIOCKOCTH, NMPOEKIHMsA (GUIyphl HA MIOCKOCTb.
[lepnieHIUKYIAPHOCTh IUIOCKOCTEH: NPHU3HAK MEPHEHAUKYISIPHOCTH [BYX IUIOCKOCTEH.
Teopema o Tpex nepneHauKysIspax




11 KJIACC

IIpoBepsieMble TPeOOBaHUS K Pe3y/JbTATAM OCBOEHHUS OCHOBHOM 00pa30BaTe/IbHOM

MPOrpaMmMbl
Kox [IpoBepsieMble TpeAMETHBIE PE3YIIbTATHI OCBOCHUSI OCHOBHOM
IIPOBEPSEMOTO 00pa3oBaTeNbHON IPOrpaMMBbl CpeTHEr0 001Iero 0opa3oBaHus
pesyJibrara
1 Uucna v BEIYUCIEHUS
11 OnepupoBaTh NOHATHEM: CTEIIEHb C PALMOHAIBHBIM II0Ka3aTeleM
19 OnepupoBatb HOHATUSAMMU: aorapupm qyca, JIECATUYHbIC U
' HaTypaJbHbIE JTOrapu(pMsl
2 VY paBHEHMs U HEPABEHCTBA
IIpuMeHATH CBOWCTBA CTENEHU Ul NPeoOpa3oBaHUs BBIPAKEHHUH, ONEPUPOBATbH
2.1 MNOHATHAMMU: TIOKa3aTeJIbHOE yYpaBHEHHWE M HEPAaBEHCTBO; PELIaTh OCHOBHBIC THIIBI
NOKa3aTesIbHbIX YPAaBHEHUI U HEPABEHCTB
BeinonHATs npeoOpa3oBaHusl BEIPaKeHUH, COAEPIKaIUX JIOrapr(MBI;
29 ONEpUPOBATh MOHATHAMHU: JOrapu(pMHUUECKOE YpaBHEHHE U HEpPaBEHCTBO; pPeIIaTh
' OCHOBHBIE THUIIbI JOrapu(MUIECKUX YPABHEHUI U HEPABEHCTB
2.3 HaxonuTs pemenus npocTefIInX TPUrOHOMETPUYECKUX HEPABEHCTB
3 OyHKIMH U rpadUKH
OnepupoBath MOHATUSAMH: NEpUOIUYECKast (PYHKIMS, MPOMEKYTKH MOHOTOHHOCTH
31 GYHKIMH, TOYKH JKCTpeMyMa (QYHKIMH, HauOoJblllee W HaUMEHbLIEE 3HAYCHUS
' (GYHKIMN Ha TIPOMEKYTKE; UCIOIb30BaTh UX JUIA UCCIeI0BaHus (QyHKINY, 3a1aHHOM
rpaduKoM
OnepupoBaTth MOHATHAMM: TpadUKH [OKa3aTeNIbHOM, JOrapupMUUecKod u
) TPUTOHOMETPUYECKUX (DYHKIMH; M300pakaTh MX HAa KOOPAMHATHOHN IUIOCKOCTH H
3. UCITIONIBb30BaTh Ul PELIEHUS] YPABHEHUH U HEPABEHCTB
N300paxaTb Ha KOOPIMHATHOM IJIOCKOCTH TIpadyKH JUHEHHbIX ypaBHEHHH H
3.3 WCTIONIb30BaTh UX JUIS PELICHUSI CUCTEMBI INHEMHBIX YPaBHEHUH
34 Hcnonb3oBath rpaduku GyHKIUHN 11 UCCIEA0BaHUs IPOLIECCOB U 3aBUCUMOCTEN
' U3 APYrUX Y4eOHBIX AUCLUILTUH
4 Hauana maTemaTrueckoro aHanusa
4.1 OnepupoBaTh NOHATUAMU: MOCIEA0BATENBLHOCTD, apu(METUIECKAS U
reoMeTpHUecKast IPOrpeccuu
OmnepupoBaTh MOHATHUAMHU: OECKOHEYHO YOBIBAIOIIAs T€OMETPUYECKasl MPOrPECcCHs,
4.2 cyMMa OECKOHEYHO yOBIBAIOIICH T€OMETPUIECKON MTPOTPECCU
43 3agaBaTh OCIE0BATEIILHOCTH Pa3IMYHBIMU CIOCOOAMU
Hcnons3oBats CBOMCTBA MIOCJIEIOBATEIBHOCTEN U  TIpOrpecchui
44 JUIsl pELIEHUs peallbHbIX 3aj]au MPUKIAJHOTO XapakTepa




45 OmnepupoBaTh MOHATUSIMU: HETIPEPBIBHAS (DYHKIHS, TPOU3BOAHAS (PYHKIINH,
WCTIOJTb30BaTh TEOMETPUICCKUN U (PU3NICCKUI CMBICIT TIPOU3BOIHOM IS PEIICHUS
3aj1a4

4.6 HaxonuTh npon3BoiHbIE NIEMEHTAPHBIX (PYHKUUH, BEIYUCIISATH IPOU3BOIHBIE CYMMBI,
MPOU3BECHUS], YACTHOTO (PYHKIIUI

4.7 Hcnonp3oBaTh NPOU3BOAHYIO AT UCCIIeI0BaHUS (YHKIMH HA MOHOTOHHOCTb U
3KCTPEMYMBI, IPUMEHSATH PE3YJIBTATHI UCCIEIOBAHMUS K TOCTPOCHHIO IpaQuKOB

48 Hcnonp30BaTh NPOU3BOAHYO IS HAXOXKACHHUS HAUITYYILErO PELICHUS B

' MIPUKJIIAJHBIX, B TOM YUCJIE COLHAIBHO-3KOHOMHAYECKHX, 3a1adax
5 Teopust BEpOATHOCTEN U CTATUCTHKA
51 YuraTh U CTPOUTH TAOIMIBI U JUArPAMMBbl JUCIIEPCUS U CTAHAAPTHOE OTKJIOHEHUE
' YHCIIOBBIX HAOOPOB
59 OnepupoBaTh NOHATHAMHU: cpelHee apupMeTHYecKoe, MeauaHa, HauOoibllee U
' HarMEHbIIIEE 3HAYCHHMs, pa3MaxX MacCHUBA YUCIIOBBIX JaHHBIX
53 OnepupoBaTh MOHATHAMU: CIIy4alHBIA SKCTIEPUMEHT (OIIBIT) U CIy4aitHoe coObITHE,
' 3NIEMEHTapHOE COOBITHE (JIEMEHTAPHBINA UCXO/) CIIy4aiiHOTO OIbITa
£ 4 HaxoauTh BEpOSTHOCTH B OIBITaX C PABHOBO3MOYKHBIMU CITY9aHBIMH COOBITHSIMH,
' HAaXOIUThb M CpaBHUBAThb BEPOSTHOCTH COOBITUH B HW3YYECHHBIX CIYYalHBIX
3KCIEPUMEHTax
Haxonuts 1 hopMynupoBaTh cOOBITHS: TIEpeceyeHre 1 00beTUHEHNE TaHHBIX
- COOBITHH, COOBITHE MPOTUBOMOJIOKHOE TAHHOMY COOBITHIO, TTOJIH30BATHCS
' auarpaMmamu Diinepa u GopMyJIoi CI0XKEHHs BEPOSITHOCTEH MPH pelIeHnu 3a1a4
OnepupoBaTh MOHATUSIMHU: YCIIOBHAsI BEPOSITHOCTh, HE3aBUCUMBIE COOBITHS, HAXOANUTD

5.6 BEPOSITHOCTH C TIOMOILBIO PAaBUIIA YMHOXEHHS, C IOMOIIBIO IEpEBA CIIy4alHOTO
OTbITa

5.7 [IprMeHaTh KOMOMHATOPHOE MPABUIIO YMHOKEHUS IPU PELLIEHUH 3a/1a4.

5.8 OnepupoBaTh MOHATUSIMU: HUCHBITAHUE, HE3aBUCUMBIE HCIBITAHMS, CEpuUs
UCTIBITAHWH, yCHeX W HeyJaya, HaXOIUTh BEPOSTHOCTH COOBITHA B CEpUU
HE3aBUCHUMBIX HCIIBITAHUN bepHym

5.9 OnepupoBaTh MOHATUSAMU: CilydailHas BEJIMYMHA, PACIpPECICHUE BEPOSITHOCTEH,
JyarpaMMa pacrpeaeieHusl.

6 I'eomeTpust
6.1 OnepupoBaTh MOHATUAMH: MHOTOTPAHHUK, BBITTYKJIBIM U HEBBITYKJIbIM MHOTOTPAHHUK,
' JIEMEHTHI MHOIOTPaHHUKA, IPABIIbHBIN MHOTOTPaHHHK
6.2 Pacrnio3HaBaTh OCHOBHBIE BHJIBI MHOTOI'PaHHUKOB(TIMPaMHUa, IPU3Ma,
' IPSIMOYTOJIBHBIN Hapasienenumnen, Kyo)
KnaccudumnupoBaTb MHOTOIpaHHUKH, BbIOMpass OCHOBaHUS i KiacCU(pUKAUU
63 (BBITTYKJIbIE W HEBBIMTYKIIbIE MHOTOTPAHHUKH, TIPAaBUIIHHBIE MHOTOTPAHHUKH, TIPSIMbIC

Y HAKJIOHHBIC ITPU3MEI, Hapanﬂenenyme)lm)




6.4

OHCpHpOBaTB IIOHATHAMU: CCKYylIas IJIOCKOCTB, CCUCHHNC
MHOI'OI'paHHHKOB

6.5

OOBsCHATD HPUHIUIIBL IIOCTPOCHUS CEYEeHMI MHOT'OI'PaHHUKOB,
UCIIONB3Ysl METOJI CIIEZIOB, CTPOUTH CEUSHHs] MHOTOIPAHHHKOB METOJIOM CJIEIIOB,
BBITIOJHATH (BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00HEMHBIX
¢buryp: BUI CBEpXY, COOKY, CHU3Y

6.6

Pemrats 3aa4Yd Ha HaXO0XACHHUC TI'COMCTPUYCCKHX BCIWYHUH II0 o6pa3uaM nin
ajropurMam, IMpUMECHAA HU3BCCTHLIC aHAJIUTHYCCKUE MCETOAbI IIpHU PEHICHUN
CTaHAAPTHBIX MAaTEMAaTHYCCKUX 3aJja4 Ha BBIYHUCIICHUC paCCTOSIHI/Iﬁ MCXKIY OBYMs
TOYKaMH, OT TOUYKH OO HpHMOﬁ, OT TOYKHU 0 IIJIOCKOCTH, MEXKY CKPCUIMBAIOIIIUMUCA
IpAMBIMHA

6.7

Pemate 3amaum Ha HaxoXJIEHME TIE€OMETPUYECKUMX BEIMUYMH MO oOpa3uam Wiu
aIropuT™MaM, IPUMEHAS H3BECTHBIE AHAIUTUYECKUE METOABl IPU PELICHUU
CTAaHIAPTHBIX  MAaTeMaTU4YeCKMX  3aJa4 Ha  BBIUUCICHUE  YIVIOB  MEXAY
CKPCILUMBAIOIIUMUCA  IPAMBIMH, MEXIYy IPAMOHM U  IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMU, IBYI'PAHHBIX YIJIOB

6.8

Bbruncnate 00beMBl M IUIOIIAJM IOBEPXHOCTEHl MHOTOIpaHHMKOB (TpHU3Ma,
MpaMuza) ¢ IpUMEeHeHueM (opMyIl, BEIYMCIATE COOTHOLIEHUSI MEXy IIIOIAAIMH
NOBEpPXHOCTEH, 00beMaMu 110J00HBIX MHOTOIPAaHHUKOB

6.9

OnepupoBarh MOHATHAMH: CUMMETPUS B IPOCTPAHCTBE, LIEHTP, OCh U IIJIOCKOCTh
CUMMETpUH, LEHTP, OCh U IJIOCKOCTh CUMMETPUHU (UTYPBI

6.10

W3Bnekath, mpeoOpa3oBbIBATH W WHTEPHPETHPOBATH  HMHPOPMALUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUYECKHX (PUTypax, MpPEACTABICHHYI0 Ha YepTexax H
pUCYHKaxX

6.11

[TpumensTe reomerpudeckue (akThl IS PELICHUS CTEPEOMETPUYCCKHX 3ajad,
MPE/IIOIAaraloIuX HECKOIBKO IIAaroB PEIICHUs], €CIIU YCIOBHS MPUMEHECHHUS 3a1aHbI
B SIBHO# popme

6.12

[IpumensTh npocTeiiune MIpOrpaMMHBbIE cperctea u AJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI MPU PELIEHUH CTEPEOMETPUUECKHX 3ajay

6.13

HpI/IBO):[I/ITB IMPUMEPBLI MATCMATUYICCKUX SaKOHOMepHOCTeﬁ B IpUPOJAC U )KU3HHU,
pacno3HaBaTh MMPOABJICHUC 3aKOHOB 'COMCTPHUHN B UCKYCCTBC

6.14

IIpyMeHATh MONMy4YEeHHbIE 3HAHUS HA MIPAKTUKE: aHATU3UPOBATh PEAIbHBIE CUTYALUN
U NIPUMEHATH M3YYEHHBIE MOHATUA B IIPOLECCE IOUCKA PEIIECHUS MATEMATHYECKHU
c(opMyJIUpOBaHHON NpOOJIEMbl, MOAEIMPOBATh pEalbHblE CUTYallMM Ha s3bIKE
TE€OMETPUH,  HCCIENOBATh  IIOCTPOEHHBIE  MOJEIM  C  HCIOJb30BaHUEM
reOMETPUUECKUX MOHATHH M TEOpeM, amnapara aiareOpbl, pelaTh MPaKTHYECKUE

3aaa4u, CBA3aHHLIC C HAXOXKXACHHUEM I'COMETPUIYCCKUX BEJIMYNH

IIpoBepsiemble 3JIeMEHThI COEPKAHUS

Kon [IpoBepsieMbIil 2IEMEHT COACPIKAHUS
1 Yucna v BEIYUCIIEHUS
1.1 CreneHsb ¢ palliOHANBHBIM MTOKa3aTeneM. CBOICTBA CTEeHU




1.2

Jlorapudm ymcna. JlecsiTUuHbIE U HATYpaJIbHBIE JTOTAPUPMbI

2 YpaBHEHUs U HEPABEHCTBA
21 [IpeoOpa3zoBanue BeIpaXXeHUH, COACPKAILUX JIOTapUPMBI
99 [TpeoOpa3oBaHue BEIpaKEHH, COAECPIKAIIMX CTEIICHN C PAllMOHATBHBIM TOKa3aTelIeM
2.3 [Ipumepsl TPUTOHOMETPUUECKUX HEPABEHCTB
24 [TokazaTenbHBIC YpaBHCHHS U HEPABCHCTBA
2.5 JlorapudmMuyeckue ypaBHeHHs 1 HEpaBEHCTBA
3 OYyHKIMU U TpaPUKH
Oyukyst. [Tepuognueckue GyHkum. [IpomMexxyTkn MOHOTOHHOCTH (QYHKIMH. MaKCUMyMBbI
3.1 U MUHUMYMBI pyHKIuU. Hanbounpiee 1 HaumMeHbliee 3HaueHue (QyHKIIMK Ha TPOMEKYTKE
3.2 Tpuronomerpudeckre GyHKINN, X CBOWCTBA U TPaPUKH
3.3 [TokazatenbHas U JjorapupmMudeckast QyHKINN, MX CBOMCTBA U TpaduKH
34 Hcnonb3oBanue rpadukoB (GYHKIMN A7 peIIeHHs] ypaBHEHUN M JIMHEHHBIX CUCTEM
Hcnonp3oBanue rpadukoB (GyHKUIMN IS HCCIASAOBAHUS MPOLECCOB M 3aBUCUMOCTEH,
3.5 KOTOpbIE BO3HMKAIOT TNPH PEIICHUH 337a4 U3 JPYTruX Y4eOHBIX NMPEIMETOB U peallbHOU
KU3ZHU
4 Hauvana maTemaTiueckoro aHaamusa
41 [MocnenoBarenbHOCTH, CIOCOOBI 3a7aHus MOCJIEI0BATEILHOCTEH.
' MOHOTOHHBIE MTOCIIEI0BATEILHOCTH
Apudmernueckass W TreoMeTpuyYeckass — mporpeccud.  beckoHeyHO — yObIBaromias
4.2 reomerpuueckass nporpeccusi. CymMma OECKOHEYHO YyOBIBAIOUICH TIE€OMETPUYECKOM
nporpeccuu. @opmyIia CIOKHBIX MPOLIEHTOB.
43 [TpounsBonHas byHKIMN. I'eomerpuueckuii u  (usnueckui CMBICII
' IPOU3BOJHON
44 ITpousBoaHbIE 3JIEMEHTaPHBIX GyHKIMH. Dopmyibl HAXOXKICHUSA
' NPOU3BOJHON CYMMBI, TPOU3BEACHUS  YaCTHOTO (DYHKIIUI
[IpumeHeHre MpPoOM3BOAHON K HCCIENOBAaHUIO (PYHKIMHA HA MOHOTOHHOCTBH 3KCTPEMYMBI.
4.5 Haxoxnenne HanOOIbIIIeT0 1 HAMMEHBINIETO 3HAYCHHS (PYHKIIMU Ha OTPE3Ke
[IpumeneHne TPOW3BOAHON JUIS HAXOXKICHHUS HAWIYYIIErO PEIICHUS B TPHUKIIAIHBIX
4.6 3a/1ayax, AJs ONpeeeHNus CKOPOCTH Mpoliecca, 3aaHHOro Gopmynoi min rpadpukomMm




Teopust BEpOATHOCTEN U CTATUCTUKA

5.1

[IpencraBiaenre AaHHBIX ¢ OMOIIBIO Tabnui U guarpamMm. CpeaHee apupMETHUECKOE,
MeuaHa, HauOoJIblllee U HAaUMEHbIIEEe 3HAUEHHUS, pa3Max, AUCIEPCHS U CTaHIapTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB

5.2

CrnyuaiiHble SKCIIEPUMEHTHI (OMBITHI) U Ciy4yaiiHble COOBITHS. DJIeMEHTapHbIE COOBITHUS
(ucxonsl). BeposiTHOCTh cityyaiiHOTO cOOBbITHS. BinM30CTh 4acTOTBI M BEPOSITHOCTU
coObiThii. Ciy4aiiHbIE OMBITBI C PAaBHOBO3MOXKHBIMH JJIEMEHTAPHBIMHU COOBITHSIMH.
BeposTtHoCTH COOBITHI B OIBITaX C pABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU

5.3

Oneparyu Ha/l COOBITUSIMU: TIEPECEUCHNE, 00bEAMHEHUE, TPOTHBOIIOIOKHBIE COOBITHSI.
Juarpammsl Diinepa. @opmyria cl0KeHUs BEPOATHOCTEN

5.4

YcnosHas BCPOATHOCTD. YMHOXEHHE BepOHTHOCTCﬁ. I[epeBo CHy‘I&ﬁHOFO
OKCIICPHUMCHTA. CDopMyna ITOJIHOM BCPOATHOCTHU. He3aBrucumeie coOBITHSA

5.5

KomOunatopHoe npasuiio ymHokeHus. [lepectanoBku u gaxropuan.Uucno coueTaHui.
Tpeyronbuuk [lackans. @opmyna 6unoma HeroTona

5.6

bunapHblli cnyyailHeli  ombIT(MCHBITAaHUE), ycmeXx U Heyaada. HesaBucumble
ucneltanusa. Cepus HE3aBUCUMBIX UCIBITAHUH 10 TIepBOro ycnexa. Cepus HE3aBUCUMBIX
ucnblTaHuil bepHymm

5.7

Cnyuaitnas BenuumHa. Pacnpenenenue BeposiTHOCTel. Jlmarpamma pacrpezesieHus.
[Ipumepsl pactpeieieHuid, B TOM YHUCIIE TEOMETPUUECKOE U OMHOMHAIIBHOE

I'eomeTpus

6.1

[TousTue MHOI'OTpaHHUKA, OCHOBHBIC J3JICMCHTBI MHOT'OTpAHHUKA, BBIIIYKIIBIC U
HCBBIITYKJIBIE  MHOT'OI'paHHUKH, PpPa3BEpTKa MHOI'OI'paHHUKA. HpI/I3Mail’l'yTOJ'H>HaH
npusMa, rpaHu 1 OCHOBAHUS IIPU3MBIL, IIPpAMad U HAKJIOHHAA IIPU3MBI, OOKOBas U IOJIHAS
MMOBCPXHOCThL IPU3MBI. Hapannenennneﬂ, HpHMOYFOHBHLIﬁ napajiejyicliarney u €ro
CBOICTBA. HI/IpaMI/II[al N-yrojibHada IupamMuia, rpaHd 1 OCHOBAHUC ITAPaMUIBI, OokoBas
" TI0JIHasA NMOBCPXHOCTb MUPAMU/LI, IMIPABUJIbHAA W YCCUCHHAsA NHUpaMHUIA. OIEMEHTHI
npuaMbl MU MMUPAMUBI. HpaBI/IHLHHe MHOT'OI'PpAHHUKHU: TIOHATHUC IPAaBUIIBHOTO
MHOI'OT'paHHUKA, IIpaBUJIbHAA TIpU3Ma W IpaBUJIbHAd IMHUpaMHWJa, HpaBUJIbHAA
TPEYyroJibHad nupamMuaa u HpaBI/IHBHHﬁ TEeTpas’ap, KY6 HpeI[CTaBHeHI/Ie O IMPaBUJIBHBIX
MHOT'OT'PpaHHUKAX: OKTa3Ap, AOACKASAP U UKOCAd CeueHns IMPU3MBbI U TUPAMHIbI

6.2

CummeTpust B NMPOCTPAHCTBE: CUMMETPHSI OTHOCHUTEIBHO TOYKH, NMPAMOM, MIOCKOCTH.
OneMeHTbl  CUMMETpUM B NHpaMuaax, MapajuleleNunenax,  IpaBHIbHBIX
MHOTOIPAHHHUKAX

6.3

Bbruncnenue 351€eMEHTOB MHOTOIpAaHHUKOB: pebOpa, auaroHanu, yriael. Iliomans
OOKOBOI MOBEPXHOCTH M MOJHOM MOBEPXHOCTHU MPSIMOM MPHU3MBI, IUIOIIAAb OCHOBAHUH,
TeopemMa 0 OOKOBOI MOBEPXHOCTH MPsIMOM TTpu3MEI. [1omans 60KOBOM MOBEPXHOCTH U
MOBEPXHOCTU MPAaBWIBHON NHpaMUbl, TEOpeEMa O IUJIOLAAM YCEYEHHON NHHpaMUIbI.
[Tonsitre 06 06beMe. OOBEM MUPaMUIbI, TPUMBI

6.4

[TonoGHble Tema B npoctpancTBe. COOTHOIICHHS MEXITY TJIOTIAISIMA
MOBEPXHOCTEN, 00beMaMu MOJOOHBIX TeI




12 KJIACC

IIpoBepsieMble TpeOOBAHUS K Pe3y/IbTATAM OCBOEHHSI OCHOBHOM 00pa3oBaTeJIbHOM

MPOrpaMmMbl
Kox [IpoBepsiemble TpeAMETHBIE PE3YIbTATHI OCBOCHUSI OCHOBHOM
IIPOBEPAEMOTO 00pa3oBaTeNbHON IPOrpaMMBbl CpeHero o0uiero 00pa3oBaHus
pesyibTara
1 Yucna v BBIYUCICHUSA
11 OnepupoBaTh NOHATUAMU: HATYPAIbHOE, LIEJIOE€ YUCIIO, UCIIOIb30BaTh IPU3HAKH
NIEIIMMOCTH LIEJIBIX YUCEJl, PA3JI0KEHHUE YNCIIa Ha IPOCThIE MHOKUTEIH IS
pelIeHns 3a1a4
2. YpaBHEHMSI U HEPABEHCTBA
OnepupoBaTh NOHATUSAMM: CUCTEMA JIMHEWHBIX YpPaBHEHUH M €€ PEILCHUE;
2.1 HCIIOJIb30BAaTh CHUCTEMY JIMHEHHBIX YPAaBHEHUH [UIsl PEUICHMS IPAKTHYECKUX
3a1a4
99 Haxonute peLIeHUs IIPOCTEUIINX CUCTEM U COBOKYIHOCTEH
' palOHaIbHBIX YPABHEHUH U HEPABEHCTB
MogenupoBaTh peajibHble CUTyalluu Ha A3bIKE aJIreOpbl, COCTABIATh BHIPAXKECHHUS,
93 YPAaBHEHHUs, HEPAaBEHCTBA M CHCTEMbl 110 YCJIOBHUIO33Jaud, HCCIEN0BATh
' IIOCTPOSHHBIE MOJIENH C MCII0JIb30BAaHUEM arrapara ajreopsl
3 Oynkiun u rpadukn
N300pakaTh Ha KOOPJIMHATHOM IJIOCKOCTH TpadUKH JIMHEHHBIX ypaBHEHHH U
3.1 UCIIOJIb30BaTh UX JUIsl PEILIEHUSI CUCTEMBI JINHENHBIX ypaBHEHUN
3. Hcnonb3oBatk rpaguky GyHKIUHN U1 UCCIe0BaHMS TPOLIECCOB U
' 3aBUCUMOCTEH U3 JPyruxX y4eOHBIX TUCLHIIMH
4 Hauana maremaTndeckoro aHanmsa
41 OnepupoBath NOHATUAMU: TIepBOOOpa3Hasi U UHTErpajl; IOHUMATh
' reOMEeTPHUECKUH U (PU3NYECKUI CMBICI HHTETpaja
42 Haxomute  mepBooOpasHble AJIEMEHTAPHBIX GyHKIUE,  BBIYMCIATH
' uHTerpai no gopmyne Hototona — Jleitbuuna
Pemarp mpuxnazHele 3agadyd, B TOM YHUCIE COLMAIBHO- 3KOHOMHYECKOTO M
4.3 (hU3UIECKOTO XapaKTepa, CPEICTBAMU MATEMATHUYECKOTO aHATTN3a
5 Teopus BEposTHOCTEN U CTaTUCTUKA
5.1 Nwmets nipeacTaBieHre o 3aKk0He OOJIBIINX YHUCes
5.2 HMmeTp nipeacTaBiieHne 0 HOPMaJIbHOM pacIpeelIeHuI
6 ['eometpust
6.1 OnepupoBaTh MOHATUSAMU: LIUJIHMHIPUYECKas TIOBEPXHOCTb, 00pa3yroIiye
LWIMHAPUYECKOHN MOBEPXHOCTH, LIWJIMHAP, KOHUUYECKAs IOBEPXHOCTD,
o0pa3ymolyie KOHH4eCKOW OBEPXHOCTH, KOHYC, C(hepruecKas IOBEPXHOCTh




6.2 Pacnio3naBath Tena BpamieHus (LHIMHADP, KOHYC, chepa U 1map)
6.3 OOBSICHATH CLIOCOOBI MOTyYSHHUS TEJ BPALICHUS
6.4 KrnaccudunupoBars B3auMHOE pacioyiokeHne chepbl U IIIOCKOCTH
6.5 OnepupoBaTh HOHATHAMH: IIAPOBON CETMEHT, OCHOBAaHHE CETMEHTA, BBICOTA
CErMEHTAa, IapOBOI1 CJI0H, OCHOBAaHHE IIAPOBOT'0 CJI0s1, BEICOTA IIAPOBOTO CIIOS,
1IAPOBOM CEKTOP
6.6 Bbruncnsate 00beMbl M IUIONIAIU TOBEPXHOCTEN Tel BpaleHus. ['eoMeTpudecKkux
TEJI C MPUMEHEHUEM (hopmMyIt
6.7 OnepupoBaTh NOHATHAMHI: MHOTOTPaHHUK, BIUCAHHBIN B Chepy U ONMCAHHBIN
OKoJI0 cdepsl, chepa, BIUCAaHHAsi B MHOTOTPaHHUK WM TEJIO0 BpaILleHUs
6.8 BbIuncasaTh COOTHOIIEHUS MEXy IUIOLIASIMU TIOBEPXHOCTEH N 00beMaMu
MOAOOHBIX TET
6.9 N300paxars u3ydaemble (GUIyphl OT PYKU U C IPUMEHEHUEM POCTBIX YEPTEHKHBIX
WHCTPYMEHTOB
6.10 BbINONMHATE (BBIHOCHBIE) IJIOCKUE YEPTEXKU U3 PUCYHKOB ITPOCTHIX O0BEMHBIX
(buryp: Buj cBepxy, COOKy, CHU3y, CTPOMTh CEUECHUS TEJl BPALLEHHsI
6.11 M3BiieKaTh, HHTEPIIPETUPOBATH U IMTPEOOPA30BBIBATH HH(DOPMALIUIO O
[IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEICTABICHHYIO Ha YepTexax u
MCYHKaX
6.12 OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE
BEIONHATE EHCTBHS CIIOKEHHSI BEKTOPOB, BBIYMTAHUS BEKTOPOB U YMHOXKCHHUS
6.13 BEKTOpa Ha YHUCJIO, OOBACHATh, KAKUMU CBOWCTBAMH OHH 00J1aat0T
6.14 [TpuMeHATH NpaBUIIO MapasiesIenuea Mpu CI0KEHUH BEKTOPOB
OmnepupoBaTh MOHATUSMH: JIEKAPTOBBl KOOPIWHATHI B IMPOCTPAHCTBE, BEKTOP,
6.15 MOJIyJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YrOJd MEXIY
: BEKTOpaMH, CKaIApHOE  TPOW3BEIECHHE  BEKTOPOB,  KOJUIMHEApHBIE U
KOMILUIaHApHBIE BEKTOPHI
HaxomuTe cymMMy BEKTOPOB W NPOW3BEJCHHE BEKTOpA HA YHCIIO, YroJ MEXIY
6.16 BEKTOpaMH, CKaJIIpHOE TMPOU3BEJCHHME, pacKIaAbIBaTh BEKTOp MO JIBYM
HEKOJUTMHEApHBIM BEKTOpaM
6.17 3anaBaTh IJIOCKOCTh YPaBHEHHUEM B JIEKapTOBOW CHCTEME KOOpAUHAT
6.18 Pemares  mpocreimme T€OMETPUYECKUE 3a/aud = HA  NPUMEHEHHUE
' BEKTOPHO-KOOPAMHATHOTO METO/1a
Pemrate 3amaun Ha 10Ka3aTEILCTBO MAaTEMATHIECKUX OTHOIICHHUHA W HAXOXKICHHE
6.19 TE€OMETPHUECKUX BEJIMYMH IO 00pa3liaM WM ajJrOpUTMaM, TPUMEHSST U3BECTHBIE
: METOJBI IPH PEIIEHUH CTAHIAPTHBIX MaTEMAaTHYECKHX 33124
[IpuMenaATs  mpocTeWIMe  NpPOrpaMMHBIE  CPEACTBA M DJIEKTPOHHO-
6.20 KOMMYHHKAI[MOHHBIE CHCTEMBI ITPH PEIICHUN CTEPEOMETPUUECKHX 3a/1au
6.21 [TpuBOANTE TPUMEPHI MATEMATHIECKUX 3aKOHOMEPHOCTEW B IPUPOJIE U KU3HH,

pacio3HaBaThb MPOABJICHUC 3dKOHOB TCOMETPHUU B UCKYCCTBC




6.22

IIpuMeHATH IOJTY4YEHHBIE 3HAHUSA HA IIPAKTUKE: AaHAIU3UPOBATH pEaJIbHBIC
CUTyallUM W IPUMEHATH H3YYEHHBIC IIOHATHUS B IIPOLIECCE IIOMCKA PpELICHUs
MaTeMaTH4eCKu CQOPMYIMPOBAHHOW MPOOIEMbI, MOJEINPOBATh peallbHBIC
CUTyallUM Ha s3bIKE T'E€OMETPHUM, MCCIEN0BAaTh IIOCTPOCHHBIE MOJEIU C
UCIOJb30BAHUEM T'€OMETPUYECKUX IOHATUH M TeopeM, ammapara anreopsl,
peliath INPaKTUYECKUE 3a/layd, CBS3aHHBIC C HAXOXKICHUEM TIEeOMETPUYECKUX
BEJIMYMH

IIpoBepsiemble Y1eMEHTHI COIEPKAHMS

Kon IIpoBepsieMBlii 2JIEMEHT COJEPKAHUS
1 Yucna v BBIMUCICHUS

11 Hatypanbnble u nensie uncina. [Ipu3Haky 1e1MMOCTH LEIbIX YHCEI
2 YpaBHEHMS U HEPABEHCTBA

21 CucreMsbl TUHENHBIX YpaBHEHUN. Penienre NpuKkiaIHbIX 3aa4 ¢ IOMOIIBbIO CUCTEMBI
' JIMHEWHBIX YPAaBHEHUN

2.2 CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPABHEHUM U HEPABEHCTB
[IpuMmeHeHre ypaBHEHUM, CUCTEM U HEPABEHCTB K PEILIEHUI0 MAaTEMaTHMUECKUX 3aJad U

2.3 3a[a4 U3 PA3IUIHbIX 00JIACTEeH HAYKU U pealIbHOM KU3HU

3 Hauvana maremMaTnyeckoro aHaamsa
3.1 ITepBooOpaznas. Tabauia nepBooOpa3HbIX
39 Wurerpas,  ero reoMeTpu4YeCKUn U pu3nuecKui cMmbIcia.  Beruncinenue
' uHTerpaia no gopmyne Hetorona — JleiiOnuma
4 Teopust BEpOATHOCTEN U CTATUCTHKA
UucnoBele XapaKTEPUCTHKU CIy4alHbIX BEJIMYMH: MAaTE€MaTHYECKOE OKHUJaHUE,

4.1 JUCIIEpCUs, CTaHJApTHOE OTKJIOHEHHE. I[IpuMepbl NpHUMEHEHUs MaTeMaTH4eCKOIo
OXMJaHMWs, B TOM YHCJIE€ B 3aJayax U3 I[IOBCEJIHEBHOM >XM3HU. MaremaTHdeckoe
oXKujaHue OWHApHOM ciy4aifHOM BeaMuuHBI. MaTeMaTHUecKoe OXKUJAaHUE CYMMBbI
CIIy4alHbIX BEJIMYMH. MareMaTH4ecKoe 0XKMJIAHUE W JUCIEPCUS NE€OMETPUUECKOTO U
OMHOMHUATIBHOIO pacrpeaeneHui

4.2 3aKoH OOJIBIIUX YKCEN U €ro POjb B HAyKe, MPUPOJie U obmecTBe. BeiOopouHbIit MeTo
UCCIIE0BAHUMN.

4.3 ITpumeprl HENPEPBIBHBIX CIIy4alHbIX BEIUYMH. [IOHATHE O MIIOTHOCTH pacnpenesieHusl.
3amauyy, NPUBOJAIIME K HOpPMallbHOMY pacmpeneneHuto. [loHstre o HopMmanbHOM
pacnpeeseHun

5 I'eomeTpus

51 [{unuaapryeckas MOBEPXHOCTh, OOpa3ymOIIME MHJIMHIPHUYIECKOW IMOBEPXHOCTH, OCh
WIMHAPUYECKOW moBepXHOCcTU. LluamHap: ocHoBaHMS U OOKOBas IOBEPXHOCTH,
o0Opa3syromas 1 0Ch, TUIONaas OOKOBOW U MOJTHOW MTOBEPXHOCTH




5.2

KoHnueckass moBEpXHOCTh, 00pa3yromue KOHUYECKOH MmoBepXHOCTH. OCh M BEpIIMHA
KOHUYeCKoW moBepxHOocTU. KoOHyc: OCHOBaHWME U BeplIMHA, OOpaszyromas M OcCkh,
II0M1a/1b OOKOBOM U MOJTHOM MOBEPXHOCTU. Y CEUCHHBIN KOHYC: 00pa3yollne 1 BhICOTA,
OCHOBaHHMA U OOKOBast MOBEPXHOCTh

5.3

Coepa u map: meHTp, paamyc, AMaMeTp, IUIOMAIs HOBEPXHOCTH cdepbl. Bzammuoe
pacronioskeHue cepbl U INIOCKOCTH, KacaTellbHas IMIIOCKOCTh K cdepe, miomanb cepsl

5.4

N300pakeHust Te BpallleHHs1 Ha TUIOCKOCTH, Pa3BepPCTKa IIMJIMHAPA U KOHYca

5.5

KomOunanuu Ten BpamieHuss U MHOTOTPAaHHUKOB. MHOTOrpaHHUK, ONKCAHHBIA OKOJIO
cdepsl, cdepa, BIUCAaHHASI B MHOTOTPAHHUK, WIH TEJIO BPALICHHS

5.6

[Tonsitue 00 oObemMe. OCHOBHBIE CBOWCTBA 00BEMOB Tell. Teopema 00 oObeme
NPSIMOYTOJIBHOTO TapajulesienuIieia u cieAcTBus u3 Hee. O0beM HWIMHApA, KOHYCA.
O6beM 1mapa U mIomaab cepol

5.7

[TomoGHbIe Tema B mpocTpaHcTBe. COOTHOMICHHS MEXAY IUIOIMIAASMU MOBEPXHOCTEH,
00beMaMu MOAOOHBIX TEI

5.8

Ceuenuss uwiauHapa (MapajielbHO W TMEPHEHAUKYISIPHO OCH), CEUYEeHHs] KOHyca
(mapanenbHOe OCHOBAHUIO M MPOXO/SIEe Yepe3 BEePIINHY), CeUeHuUs 1apa

5.9

Bektop Ha miockoctu U B mpocTpaHcTBe. ClOKEHHE UM BbIUMTAHHE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4Hcio. Pa3nokeHue BeKTOpa MO TpeM HEKOMILIaHAPHBIM
BekTopam. [IpaBuino mapamienenunena. Pemenue 3amad, CBA3aHHBIX C MPUMEHEHUEM
MPaBUJI ACUCTBUI C BEKTOpaMU

5.10

[IpsamoyrosbHass cucTeMa KOOpPAMHAT B MpocTpaHcTBe. KoopaumHatel BeKTOpa.
[Ipocreiimne 3amaum B KOOpAMHATaxXx. YToan Mexay Bektopamu. CkanspHoe
IIPOM3BEJCHUE BEKTOPOB. BBIUMCIEHHE YIIOB MEXAY NPSAMBIMA M IUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBII METOJT TPU PEILIEHUH T€OMETPUUYECKUX 3a/1a4




MEPEYEHB (KOJUD®UKATOP) TIPOBEPSIEMbBIX TPEFOBAHUI

K PE3YJIBTATAM OCBOEHHSI OCHOBHOMI OBPA30OBATEJBHON
IHPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA U JIEMEHTOB
COLEPKAHUA ITO MATEMATHUKE

Jlns mpoBeieHUs €IMHOTO TOCYapCTBEHHOTO AK3aMeHa 1o MaTemaTtuke (naiee — EI'D mo

MaTeMaTHKE) HCIIONb3YeTCs IepeueHb (KOAU(PHUKATOp) MPOBEpSeMBbIX TPeOOBaHUN K pe3yiabTaTaMm
OCBOCHMSI OCHOBHOM 00pa3oBaTeIbHOM NPOrpaMMbl CpPeAHEro oO0IIero oO0pa30BaHUS U 3IIEMEHTOB
conepxanus. [Ipu npoenennn EI'D mo maremaTtnke 6a30BOro ypoBHS M3 mepeuHs (Koaudukaropa)
BBIOMPAIOTCS IO3MLIMH, COOTBETCTBYIOIIME (efepasibHOM pabouelt nporpaMMe IO MaTeMaTUKe
(6a30BBIi YPOBEHB)

IIpoBepsiemblie Ha EI'D mo maremaTuke TpeOOBaHMS K pPe3y/IbTaTaM O0CBOCHHUA
OCHOBHOI1 00pa30BaTe/IbHOI POrPaMMBbI cpe/iHero 0o1ero 00pa3oBaHus

on
poBe
psieMo
ro
Tpebo
BaHUS

[TpoBepsieMbie TpeOOBaHUS K MPEAMETHBIM PE3yIbTaTaM OCBOCHHUSI OCHOBHOM
00pa3zoBaTebHON MTPOrpaMMBbl CPEHETO 0011Ier0 00pa30BaHUS

Brnanenue MerogamMum  10Ka3aTeNbCTB, ANTOPUTMAaMU  pELIEHUs  3a]a4; yMEHHUE
(bopMyIHpOBaTH U ONEPUPOBATH MOHATUAMU: ONpE/IeIeHne, akChoMa, TeopeMa, ClIe/ICTBUE,
CBOWCTBO, TpPHU3HAK, JO0KA3aTENIbCTBO, PaBHOCWIbHBIE (OPMYIUPOBKU; NPUMEHATH UX;
yMeHHE (QOpMYyIUpPOBaTh OOpaTHOE U MPOTHUBOIIOJIOKHOE YTBEPKJIECHUE, IPUBOJUTH
IPUMEPBI U KOHTPIIPUMEPHI, UCTIOIb30BaTh METOJ] MaTEMaTUUYECKON MHIYKIIMH; IPOBOJAUTH
JI0Ka3aTeNbHbIE PACCYK/ICHUS NPU PEIIEHUH 3a/1a4, OLIEHNUBATh JIOTUYECKYIO IPABUIILHOCTD
paccyXAeHH; yMEHHUE ONEepUpPOBaTh MOHATHSIMH: MHOXKECTBO, MOJIMHOKECTBO, ONEpalluu
HaJ MHOXECTBaMM; YMEHHE HCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIM ammapar s
OINMCAHHUS PEAJIbHBIX MPOLIECCOB U SIBJICHUN U NPU PELIEHUU 3a/1a4, B TOM YUCIIE U3 IPYTUX
y4eOHBIX TPEAMETOB; YMEHHE ONepUpOBaTh MOHATUAMH: Ipad, CBA3HBIM rpad, Jepeso,
LUK, Tpad Ha IUIOCKOCTH; YMEHHE 331aBaTh U ONHUCHIBATh I'padbl pa3InUHbIMU ClIOCO0aAMH;
UCIOJIb30BaTh Ipadbl MpH peleHuH 3a1a4u

YMeHue onepupoBaTh MOHATHAMH: HATypalbHOE YUCIO, IIETI0€ YHCIO, CTETIeHb C IENbIM
MoKa3areyieM, KOpEHb HATypaJbHOH CTENEHHW, CTEICHb C PAMOHAIBHBIM ITOKa3aTesieMm,
CTCIICHBL C ﬂeﬁCTBHTeHBHBIM IIOKa3aTciieM, .]'IOl"apI/I(bM quciia, CHHYC, KOCMHYC M TAaHI'€HC
MPOM3BOJIFHOTO YHCJA, OCTAaTOK IO MOJYJIO, pPalMOHAIBHOE YHCIIO, UPPAIMOHATIHHOE
YHUCII0, MHOXECTBA HATYPAJIbHBIX, HCIIBIX, PAllUOHAJIbHBIX, }IefICTBHTeHBHBIX YUCCII; YMCHHUC
UCIIONIb30BATh MPU3HAKU JEIUMOCTH, HAUMEHBIINHN OOIINIA IeTUTeNh U HauMEHbIIee 001ee
KpaTHOe, airoput™M EBKkimMIa Tmpu pemieHuu 3agad; 3HAKOMCTBO C  Pa3IMYHBIMU
MO3UIIMOHHBIMH CHUCTEMAaMH CYHCJICHHS; YMEHHE BBIMOIHATH BBIYHMCICHUE 3HAYCHUH U
peoOpa3oBaHus BBIPAKEHUNCO CTEMEHSMHU M Jiorapudmamu, mnpeoOpa3oBaHus APOOHO-
palMOHATBHBIX BBIPAKCHUH; YMEHHE OIEPHUPOBATH TOHSATHSIMHU: TOCIEOBATEIHHOCTD,
apudMeTHUecKasi TMPOTPECCUs, TEOMETPHYECKass Iporpeccusi, OECKOHEYHO YOBIBarOIIast




reoMeTpuyYecKasi MpOrpeccHs; YMEHHUE 3aJaBaTh IIOCIEJOBATEIBHOCTH, B TOM 4YHCIE C
IIOMOILBI0 PEKYPPEHTHBIX (OPMYN; YMEHHE OIEpUpOBaTh IOHATUAMU: KOMILIEKCHOE
YKCJIO, CONPSDKEHHBbIE KOMIUIEKCHBIE YHMCIIAa, MOJYJIb M apryMEHT KOMIUIEKCHOTO 4YHCIa,
dopma 3amMcu  KOMIUIGKCHBIX uucell (TeoMeTpuyeckas, TPUIOHOMETpUYecKas H
anreOpanyeckas); yMeTb IPOU3BOAUTH apu(pMETHUYECKHE ACHCTBUS C KOMIUICKCHBIMHU
quclaMH; NPUBOAUTH IPUMEPHI HCIIOJIB30BAHUS KOMIUIEKCHBIX YHCEN; OIEpUpOBaTh
HNOHATUSAMM: MaTpuia 2 X 2 u 3 X 3, ompeaenuTeslb MaTpULbl, T€OMETPUUYECKUIM CMBICI
OIIpEIEITUTENS

YMeHue ONncprupoOBaTh MNOHATUAMU. PATUOHAIBHBIC, HPPAHOHAJIBHBIC, I1OKAa3aTCIIbHBIC,
CTENICHHBIC, JIOTapU(MHUECKHE, TPUTOHOMETPUYECKHUE YpPaBHEHHS M HEPABEHCTBA, HX
CUCTEMBI; YMEHHE ONEPUPOBATh NOHITUAMHU: TOXKIECTBO, TOXKIECTBEHHOE IPe0Opa3oBaHuE,
yYpaBHEHUE, HEPABEHCTBO, CUCTEMA YPAaBHEHUM U HEPABEHCTB, PABHOCWIBHOCTh YPAaBHECHHU,
HCPABCHCTB U CUCTCM; YMCHHEC PCIIATh YPABHCHHUA, HCPABCHCTBA U CUCTCMbI C ITIOMOIIBLIO
pa3iIuYHBIX IPUEMOB; pEIIaTh YpPaBHEHWS, HEPABEHCTBA M CHUCTEMBI C IapaMETPOM,;
INPUMCHATH YpaBHCHHA, HCPABCHCTBA, UX CUCTCMBI AJId PCIICHHUA MAaTCMAaTHUYCCKUX 3aJiad U
3a/1a4 U3 pa3IMYHbIX 00JIaCTEN HayKU U peanbHON )KU3HU

YMeHue onepupoBaTh IMOHATHUAMHU: (DYHKIMS, 4YETHOCTh (DYHKUUH, MEPUOAUYHOCTD
(GyHKIMU, OTPaHUYCHHOCTh (PYHKIIMH, MOHOTOHHOCTHh (YHKIHH, SKCTpPEMyM (YHKIUH,
HanOoJIpIlIee U HAUMEHbIIIEe 3HAYCHUsT (PYHKIIMU HA MPOMEKYTKE, HETIPephIBHAS (PYHKIIHS,
aCHMIITOTHI Tpaduka (PyHKINH, IepBasi U BTOpasi MPOU3BOAHAS (DYHKIIMH, TEOMETPHUCCKUI
U (U3UYECKUI CMBICT TPOHM3BOIHOMN, IMEPBOOOpa3Hasi, ONPENEICHHBI UHTErPal; YMEHUE
HaXOJUTh AaCUMNTOTHl Trpaduka (QYHKIUU; YMEHHE BBIUUCIATH IPOU3BOIHBIE CYMMBI,
IIPOU3BEICHUS, YaCTHOTO W KOMMO3ULIMU (PYHKIUH, HaXOAUTh ypaBHEHHE KacaTeIbHOW K
rpaduky (GyHKIUU; YMEHUE HAXOIUTh MPOHM3BOJHBIE DJIEMEHTAPHBIX (YHKIMH; yMEHHE
MCIIOJIb30BaTh IPOU3BOJIHYIO JI HCCIelNOBaHUS (DYHKUIMHA, HAaXOOUTh HauOosblIuE U
HAaUMEHbIINE 3HAuY€HUs (PYHKUMH; CTPOUTH TpapUKW MHOTOWIEHOB C HCIOJIb30BAHHEM
anmapara MaTeMaTHMYeCcKOro aHalu3a; HPUMEHSATh MPOU3BOJHYIO JJIsi HAXOXACHUS
HAaWIy4lero pEIIeHUs B MPHUKIAJHBIX,B TOM 4YHCIE COLHUAIBHO-DKOHOMUYECKUX H
¢u3nyeckux 3ajavax; HaXOJUTh IJIOUIAJU U OOBEMbI (UIYp C TOMOIILIO HHTErpaja;
IPUBOAUTH MPUMEPHI MATEMAaTHUECKOTO MOJIETMPOBAHUS C MTOMOIIBIO U (depeHTHaTbHBIX
yYpaBHEHUHU

YMeHue onepupoBaTh MOHATUSAMH: Ipaduk (YHKUIUHU, oOpaTHas (PYHKIMS, KOMITO3UIIMS
byHkuui, nuHeWHas (QyHKUMSA, KBagpaTHUHAs (QYHKUUS, palHoOHaIbHAs (QYHKLUS,
cTerneHHast (DyHKIMsI, TPUTOHOMETpUYeCKHe (QYHKIMH, OOpaTHble TPUTOHOMETPHUUECKHE
GbyHKIMU, TOKa3aTelabHas W Jorapupmuueckas (QyHKIUH, yMEHUE CTPOHUTH TIpaduKu
M3YYEHHBIX (DYHKIMH, BBINOJHATH MpeoOpa3oBaHus rpadukoB (YHKIHMM, HCIOIb30BATh
rpaduKd Ui W3YYEHHUS TPOIECCOB M 3aBHUCHMOCTEH, TMPU PEUICHWH 3aaad W3 JIPYTUX
y4eOHBIXIIPEIMETOB U 3a7ad W3 pealbHOW JKM3HH, BBIPAKATh (POPMYIIaMH 3aBHCUMOCTH
MEXIy BEIMYMHAMH; HCIIONB30BaTh CBOWCTBA W TpaduKud (YHKIUH Ui  pelIeHUs
YpaBHEHMI, HEpaBEHCTB W 33Jad C [apaMeTpamMH; H300paxaTh Ha KOOPIMHATHOU
IUIOCKOCTH MHO>KECTBA PEIlICHUH ypaBHEHUH, HEPABEHCTB M UX CUCTEM




YMeHue pemath TEKCTOBbIE 3a7a4d PA3HBIX THUIOB (B TOM YHUCJE HA MPOIEHTHI, JIOJIH U
4yacTH, Ha JIBUXKEHHUE, paboTy, CTOMMOCTb TOBapOB M YCIYT, HAJOTH, 3a/a4d U3 00JIacTH
yIpaBiICHUS JIMYHBIMU U CEMEHHBIMU (DMHAHCAMM); COCTABIIATH BBIPAXKEHUS, YpaBHEHMUS,
HEPAaBEHCTBA U UX CHCTEMBI 10 YCJIOBMIO 3ajaud, MCCIIEJOBATH IIOJIyYEHHOE DPEIIECHUE U
OIICHUBATH IMPaBIONOJ00HOCTh PE3yJIbTAaTOB; YMEHHE MOJACIUPOBATH PEalbHbIC CUTyalluU
Ha S3bIKE MAaTEeMAaTHKU; COCTABIIATh BBHIPAKECHUSI, YPABHEHUS, HEPABEHCTBA U UXCUCTEMBI 110
YCIOBUIO 3aJlaud, HCCJIEN0BaThb IIOCTPOCHHBIE MOJENM C MCIOJIb30BAaHUEM armrmapara
anreOpbl, UHTEPIPETUPOBATH MOTYUCHHBIN pe3yabTaT

VYMeHue onepupoBaTh MOHATUAMU: CpeaHee apupMeTHyecKoe, MeiuaHa, HauOoJjbllee U
HalMEHbIIIee 3HAYCHUs, pa3Max, JUCIepcus, CTAHJApTHOE OTKJIIOHEHUE YHUCIOBOro Habopa;
yMEHUE H3BJeKaTh, HHTEPIPETUPOBATh MH(OPMALMIO, MPEICTABICHHYIO B TabIulax, Ha
auarpamMmax, rpadukax, OTpPa)KaloUIyl0 CBOMCTBAa pealbHBIX IPOLECCOB U SBICHUN;
OpEeACTaBIATh MHGOPMALMIO € TOMOIIBIO TaONML M JUarpamM; HCCIENOBaTh
CTaTUCTUYECKUE JIaHHBIE, B TOM YMCJIE C IPUMEHEHHEM TIpadUUECKUX METOJI0B U
ANIEKTPOHHBIX CPEJCTB; IpaUUecKy HCCIIEAO0BATh COBMECTHbIC HAONIOJECHUS C IOMOILBIO
JMarpaMM pacCenBaHUs U JIMHEMHOW perpeccun

YMeHue onepupoBaTh MOHATUSAMU: CIIyYallHBIM ONBIT U CllydallHOE COOBITHE, BEPOSITHOCTh
CIIy4aifHOTO COOBITHS; YMEHHE BBIYUCIATH BEPOATHOCTH C MCIOJIB30BAHUEM TpapUUECKUX
METO/IOB; MPUMEHATH (DOPMYJIIBI CIIOKEHHUSI M YMHOXKEHHS BEPOSTHOCTEH, (HOPMYITy ITOIHOM
BEPOSTHOCTH, Gopmyrny bepHymin, komOuHaTopHBIE (aKTBI W (QOPMYIIBI, OLIEHUBATH
BEPOATHOCTH PEAIbHBIX COOBITHI; yMEHUE ONEPUPOBATh NOHATUIAMU: CydailHas BEJIMUMHA,
pacmIpeneleHue BEPOATHOCTEH, MAaTeMAaTUYECKOE OXUAAHHME, NUCHEPCUS U CTaHAAPTHOE
OTKJIOHEHHE CITy4yallHOM BeNMYMHBI, QYHKIUN pacIpeIeleHNs U INIOTHOCTH PaBHOMEPHOTO,
MIOKA3aTeNbHOIO W HOPMAJIBHOIO pPAaclIpeleiICeHuH; YMEHHE HCIIONb30BaTh CBOMCTBA
WU3YYEHHBIX paCHpeAesICHU U1 peleHus 3a4ad; 3HAKOMCTBO C IOHATHIAMU: 3aKOH
OONBIINX YHCEN, METOABl BBIOOPOYHBIX HCCIIEAOBAHHUM;, yMEHHE NPUBOIUTH NPUMEPHI
NPOSIBJIEHUS 3aKOHA OOJBIIMX YHMCEN B NMPUPOIHBIX U OOIIECTBEHHBIX SBJICHHSIX; YMEHHE
OIEpPUPOBATh IOHATUSAMU: COYETAHHE, IIEPECTAHOBKA, YHUCIO COYETAaHUH, YHUCIO
NEepecTaHoBOK; OuHOM HbIOTOHA; yMeHHE MNPUMEHATh KOMOHMHATOpHBbIE (HAKThl H
paccyKIeHHs s pelleHUs 3a]lay; OLIEHUBAThb BEPOSTHOCTH pEaJbHBIX COOBITHIA;
COCTABJIATh BEPOSATHOCTHYIO MOJIENb U MHTEPIPETUPOBATH NOJIYYEHHBIA PE3yIbTaT

YMeHue onepupoBaTh MOHATHSAMH: TOUYKa, MpsMas, IIOCKOCTb, IMPOCTPAHCTBO, OTPE3OK,
Jqy4, BEJWYMHA YIJla, IUIOCKMH Yroi, JABYTPaHHbBI yroj, TpeXTpaHHBI yrod,
CKpEIIMBAIOIINECS TpsMbIE, MAPAUIENBHOCTh W IMEPHEHAMKYISIPHOCTh MPSAMBIX U
IUIOCKOCTEM, Yroia MeXIy NpsIMbIMH, Yol MEXAY NPSMOW M IUIOCKOCTBIO, YIOJl MEXIY
IUIOCKOCTSIMH, PAacCTOSHHUE OT TOYKM JO0 IIJIOCKOCTH, PAaCCTOSIHME MEXIY IpPSIMBIMH,
paccTosiHuE MEXIy MIOCKOCTSMHU; YMEHHME HCIIOJIb30BATh IIPU PEIICHUU 33]a4 U3YYEHHbIE
(bakThl ¥ TEOpEeMbl IUIAHUMETPUH; YMEHUE OLEHHBATh pa3Mepbl OOBEKTOB OKPY)KAIOIIETO
MHUpPA; CTPOUTH MAaTEMAaTUYECKHUE MOJEIHM C IOMOILBI0 TE€OMETPUUYECKUX MOHATUH U
BEJIMYMH, PEIIaTh CBI3aHHbIE C HUMH MPAKTHUYECKHUE 3aaun
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YMeHue omnepupoBaTh MOHATHAMHU: IUIOUIaNb (UTYpHI, 00beM (UTYpBl, MHOTOrpaHHHK,
NpaBUIbHBI MHOTOTPAHHHK, CEUCHHWE MHOTOTPaHHMKA, KyO, Hapaiielienunesn, NpusMa,
nupamuaa, GuUrypa ¥ NOBEPXHOCTh BpallleHHs, MUIMHIpP, KOHYC, Imap, cdepa, Mmiomags
cdephl, MIOMAAb MOBEPXHOCTH MUPAMUIBI, MPU3MBI, KOHYyCa, IMIMHIpA, 00BeM KyOa,
OPSMOYTOJIBHOTO TapauleienuIiea, TUPaMUabl, MPHU3MbI, HUIMHIPA, KOHYyca, IIapa,
pa3BepTKa TOBEPXHOCTH, CEYCHHs KOHyca W LWIMHIpPA, TMapajuleJbHbIE OCH WU
OCHOBaHMIO, CEUCHME IlIapa, IJIOCKOCTh, Kacaromasics chepsl, IUINHIpPA, KOHYCa; YMEHHUE
CTPOUTH CEYCHHE MHOTOIPaHHMKA, M300paXkaTb MHOTOTPAHHUKH, (UTYpBl M TOBEPXHOCTH
BpAILICHUS, X CEYCHHUS, B TOM YHCIIE C MOMOIIBIO NIEKTPOHHBIX CPE/ICTB; YMEHHE MPHUMEHSTh
CBOWMCTBA TEOMETpUYECKUX (uryp, caMoCTOSTeTbHO (POPMYIMPOBAaTH  OMPEIEICHUS
U3y4aeMbIX (HUTYp, BBIIBHIATh THIIOTE3bI O CBOMCTBAX M NMPH3HAKAX T€OMETPUYECKHUX (QHTYD,
00OCHOBBIBaTh WJIM OINPOBEPraTh HX; YMEHHE IPOBOJAWTH Kiaccudukanuo Guryp mno
PA3IIYHBIM TIPU3HAKAM, BBIIOJIHATH HEOOXOIMMBIE IOTIOJTHUTEIBHBIE TOCTPOCHHUS

11

YMeHue onepupoBaTh MOHATUSMU: ABUKEHHE B MPOCTPAHCTBE, MapaJlIeIbHbIA MEPEHOC,
CHUMMETPHUsI Ha IUIOCKOCTM M B IPOCTPAHCTBE, IOBOPOT, NpeoOpa3zoBaHuE IMOI00MUs,
no00HbIe (DUTYPHI; YMEHUE PAcO3HABATh PaBHBIE U MOJOOHBIE (UTYpPHI, B TOM YHCIIE B
MPUPOJE, HUCKYCCTBE, apXUTEKType;  IPU PELICHUU 3aJay; HAXOJUTh I'€OMETPUUYECKUE
BEJIMYMHBI ([UIMHA, YroJ, IJIOL[aAb, 00bEeM) NpU PEIICHUU 3a1ad H3 APYTruX Yy4eOHBIX
MPEIMETOB U U3 PEAIbHOM )KM3HU; YMEHUE BBIYHUCIISATH TEOMETPUUECKUE BEIMYUHBI (JUIMHA,
yroJj, IUIOHIaJb, OOBEM, IJIOWAAb MOBEPXHOCTH), HCIONB3Ysl HU3y4eHHbIE (OPMYIBI H
METO/bl, B TOM YHUCJE: IUIOLIA[b MOBEPXHOCTU MUPAMU[bI, MPU3MBI, KOHYCa, HUIMHAPA,
wiomaab cdepsl; 00beM Kyba, MPSIMOYroJbHOTO MapajUleNienuneaa, TUpaMubl, PU3MBI,
[WIMH]IPA, KOHYCA, Iapa; yMEHHUE HAaXOAUTh OTHOIICHHE 00bEMOB TIOJJOOHBIX (QUTYD

12

YMenue ONCpHUpPOBaTh TMOHATHAMU: TMPAMOYTOJIbHAA CHUCTEMa KOOPAWHAT, BCKTOP,
KOOpAWHATBI TOYKH, KOOPAUHATBI BCKTOpPA, CyMMa BCKTOPOB, ITPOU3BCACHUC BCKTOpA Ha
YquCJIO, Pa3JI0OKCHUC BEKTOpPa II0 6a31/Icy, CKaJIIpHOC IMPOMU3BCACHUC, BCKTOPHOC
MMPOU3BCACHUC, YIroJ MCKAY BCKTOpaMH; YMCHHC HCIIOJIB30BATb BeKTOpHHﬁ 151
KOOp,[[I/IHaTHHﬁ METOH JId pCHICHUSA TCOMCTPHUYCCKUX 3aJad U 3adad APYIrux y‘{e6HBIX
npeamMeTOB

13

YMeHue BbIOMpaTh MOAXOJALIMI METOJ Uil pelleHHs 3ajauyd; MOHMMaHUE 3HAUYMMOCTH
MaTeMaTHKU B M3YyYEHHM TNPHUPOJIHBIX M OOLIECTBEHHBIX MPOLIECCOB U SBICHUN; yMEHUE
pacno3HaBaTh IPOSBICHHE 3aKOHOB MAaTEMaTUKH B HCKYCCTBE, YMEHHE IIPUBOIUTH
IIPUMEPBI MATEMAaTUYECKUX OTKPBITHM POCCUICKON U MUPOBOM MAaTEMATHYECKOW HAYKH




IlepeyeHb 3Jj1eMEHTOB co/lepKaHusA, IpoBepsieMbix HA EI'D mo maremaTuke

Kon [IpoBepsieMblil 2IeMEHT COAep>KaHUs
1 Yucna u BBIYNCIIEHUS
11 Harypanbnsle u nensie yncna. [Ipu3sHaku 1eIMMOCTH LEIIBIX YUCEIT
12 Panmonanbubie uncia. OOBIKHOBEHHBIC U JECSITHYHBIC POOH, MTPOILIEHTHI, 0ECKOHECUHBIS
HEepUOIMYECKUe IPOoH
1.3 Apubmerndeckuit KOpEHb HaTypaJbHOU CTEIICHHU. JleiicTBus ¢
apu(MeTHUECKUMH KOPHIMHU HaTypalbHOM cTeneHn
14 Crenens ¢ 1enbM nokazaresieM. CTerneHb ¢ pallMOHaIbHBIM TToKa3zaresieM. CBoicTBa
CTETICHU
15 CuHyc, KOCHHYC ¥ TaHT€HC YHCIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTAaHTEHC
YHCIIOBOTO apTyMEHTa
1.6 Jlorapudm uyucna. [lecaTudHbIe U HATYpaIbHbIEC JOTapU()MBI
1.7 JeiicTBuTenpHble uncna. ApupMeTuyeckre ornepanuy ¢ JeHCTBUTEIbHBIMU YHMCIAMHU.
[TpubnnkeHHble BBIYMCICHUS, MpaBUJa OKPYIJIEHHS, NMPHUKHUIKAW OLIEHKA pe3ysbTara
BBIYHCIICHUI
18 [TpeoGpazoBaHue BbIpaskeHUH
1.9 KommuiekcHble uncna
2 VYpaBHEeHUs U HEPABEHCTBA
2.1 Llenble U 1pOOHO-pAIIOHAIBHBIE YPAaBHEHHUS
2.2 HppanmoHanbHble ypaBHEHUS
2.3 TpuronomeTpruyeckue ypaBHEHUS
2.4 [ToxazarenbHbIE U JIOTapU(PMUUECKIE YpaBHEHUS
2.5 Llenbie 1 1pOOHO-paIIOHAIbHBIE HEPABEHCTBA
2.6 HppannoHanbHble HEPAaBEHCTBA
2.7 [ToxazarenbHble U JIoTapupMUUIECKIEe HEPABEHCTBA
2.8 TpuronomeTpuueckue HepaBeHCTBA
2.9 CucTteMbl 1 COBOKYITHOCTH YpaBHEHUN U HEPABEHCTB
2.10 VYpaBHeHUs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpamMu
211 Martpuiia cucTeMbl TMHEWHBIX YpaBHEeHUH. OnpeaenuTens MaTpUIbl
3 OyHKIUYU U Tpa@UKH




3.1

Oynkuus, crnocodbl 3amanus ¢yHkuud. ['paduk ¢ynkuuu. B3ammHO o0OpaTHBIC
dbyakuun. YetHsie u HedeTHbIC QyHKIMU. [leprognyeckue GpyHkmm

3.2 OO6sacTe ompeleneHuss W MHOXECTBO 3HaueHMd ¢yHknmu. Hymm  dyHKIMM.
[TpomexyTku 3HaKOMOCTOSTHCTBA. [IpoMeKyTKM MOHOTOHHOCTH (YHKIIMH. MaKCUMYyMBbI
U MHUHMMyMbl ¢yHkuud. HauGomnbinee W HauMeHblee 3HAUYeHUE (QYHKIUU Ha
IPOMEXKYTKE
3.3 CremnenHast GyHKIUS C HATypaIbHBIM U IIeNIbIM MTOKa3areneM. Ee cBoiicTBa u rpaduk.
CaoticTBa U rpadK KOPHS N-Ol CTETICHH
3.4 Tpuronomerpuveckne GyHKINHU, UX CBOHCTBA U TpaduKu
3.5 [TokazarenbHas u norapudmuueckas GyHKINU, UX CBOICTBA U rpaduKu
3.6 Touku pazpbiBa. AcuMnToThl rpadukoB QyHkuuid. CBoicTBa QYHKIIHI, HEMTPEPHIBHBIX
Ha OTpe3Ke
3.7 [TocnenoBaTenbHOCTH, CIOCOOBI 33/1aHUS MTOCIIEI0BATEIbHOCTEN
3.8 Apudmerndeckas U reoMmeTpudeckas nporpeccun. opmysa CI0KHBIX MPOIEHTOB
4 Hauana matemaTnyeckoro aHanusa
4.1 [IpousBonnas ¢pyukuuu. [Ipon3BoaHbIE 3IEMEHTAPHBIX QYHKINN
4.2 [IpumeHeHne TNPOM3BOJHOM K MCCIENOBAHUIO (QYHKIMH Ha MOHOTOHHOCTh U
sKCTpeMyMbl. HaxoxaeHne HauOONbIIer0o M HAaWMEHBIIEr0 3HaueHWs (YHKIUU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHo>kecTBa U TOTHKA
5.1 MHOXecTBO, orepaluy Haj MHOKecTBamMu. J(uarpammel Diinepa—Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OmnwucarenbHasi CTATHCTHKA
6.2 BepositHOCTB
6.3 Komb6unnaToprka
7 I'eomerpus
7.1 @urypsl Ha MIO0CKOCTH
7.2 [IpsiMbIe ¥ TUIOCKOCTH B MMPOCTPAHCTBE




7.3

MHororpaHHUKH

74

Tenau IOBEPXHOCTHU BpaALLICHUA

75

Koopaunats! 1 BEKTOpPBI
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