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@denepanbHas pabouasi mporpaMma To y4deOHOMYy mpenMery «MareMaThka
(6a30BBIN ypoBeHB) (peameTHas objacTh «MaremaTuka U HH(pOpMaTHKa») BKIIOYAET
MOSICHUTEJIHHYIO 3aIHCKY, COJIepKaHne 00yUeHUSs, TUIAHUPYEMBIEC PE3yJIbTaThl OCBOCHHUS
IporpaMMBbI TI0 MaTeMaTHKe, TEMaTHYEeCKOe MJIaHUPOBaHUE, NepeueHb (KoaudukaTop)
pacmpesieIeHHBIX 10 KjaccaM IMPOBEPSIEMBIX TpPeOOBaHWN K pe3ysibTaTaM OCBOCHHSI
OCHOBHOM 00pa30BaTEebHON MPOrpaMMBI CPEIHETO 00IIero 0Opa3oBaHus M SJIEMEHTOB
COJIEp)KaHusl 1O MaTeMaThKe, MepevyeHb (KOoAu(UKATOp) MPOBEPSIEMBIX TPEOOBAHUIA
K pe3yJabTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTeIbHON MPOTPaMMBI CPEIHETO OOIIETro
00pa30BaHMsI U AIIEMEHTOB COZCPKAHUS 110 MaTeMaTHKeE.

[TosicHuTenpHAs 3amKCKa OTpaXkKaeT OOIIUE e U 3a/1a4ll N3YUCHHSI MAaTEMaTHKH,
XapaKTePUCTHKY TICUXOJOTUYCCKUX TPEANOChUIOK K €€ M3YYCHHIO OOyJaroIIMMHUCS,
MECTO B CTPYKType Y4YEOHOro IUIaHa, a TaKXe MOJIXO0JbI K OTOOpy cojlep:KaHus,
K OIPEIEIICHUIO TUIAHUPYEMBIX pPe3yJIbTaTOB.

Conepxanue OO0ydeHUS PACKpbIBA€T COJEpKATEIbHBIE JIMHUM, KOTOPBIC
MpeiaraloTcs JUisi 00s3aTeNIbHOTO M3YYEHHUs B KaXKJIOM KJIacce Ha YPOBHE CPEIHETO
oO1ero 00pa3oBaHusl.

[Inanupyembie pe3ylbTaThl OCBOCHMSI MPOTPAMMbl MO MAaTEMaTHKE BKJIIOYAIOT
JUYHOCTHBIE, METAaIlpeAMETHBIE PE3yJbTaThl 3a BECh IMEPUOJI OOYYEHHs] Ha YPOBHE
cpeaHero o0mero oOpa3oBaHMs, a TAaKXKe MPEIMETHbIE JOCTHXKEHHS OOydarolerocs
3a KaXbIi ToJ] O0y4eHHUsI

HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o MaremMaTHKE Ha YpPOBHE CpeaHero ooOmero oOpa3oBaHus
pa3zpaborana Ha ocHoBe PI'OC COO c yuyeTroM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
NPEABSBISIEMBIX K MaTEMaTHYECKOMY OOpa30BaHHUIO, M TPaAMIMA POCCHIICKOTO
oOpazoBaHus. Peanuzamusi mporpaMmbl MO MaTeMaThKe OO€CTedYrBaeT OBJIAJICHUE
KJIFOYEBBIMUA ~ KOMIIETCHIIUSAMH, COCTABIAIOIIMMU OCHOBY  UI1  CaMOPA3BUTHUA
U HENpPEephIBHOTO 00pa30BaHUsl, IEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JIMYHOCTHOTO
Y T03HABATEJIbHOTO PA3BUTHSI JIMYHOCTU 00YUYaIOIITUXCS.

B nporpammMe mo MareMaTtuke y4TE€HBI WJIEW W MOJOxeHUsT KoHuenuuu pa3Butus
MareMaTuueckoro oopazoBanus B Poccuiickoit @eaepanmu. B cOOTBETCTBUM ¢ Ha3BaHUEM
KOHIICNIIMK, MaTeMaThudeckoe OOpa3oBaHME JOJDKHO, B YAaCTHOCTH, MPEIOCTaBIISATH
Ka)XJI0MY 00y4aromeMycsi BO3MOKHOCTh JIOCTHXKECHHS YPOBHSI MaTeMAaTUYECKUX 3HAHUH,
HEOOXOJIMMOT0 JIJIs JaJbHEUIIeH YCIeIHON )KU3HU B 001IecTBe. IMEHHO Ha pelleHue
ATOM 3aJlauy HalleJIeHa MporpamMMa Mo MaTeMaThke 0a30BOro ypoBHSI.

B snoxy uudpoBoii Tpanchopmanum Bcex cdep 4YEIOBEUECKON NESITEIHHOCTH
HEBO3MOXXHO CTaThb OOpa30BaHHBIM COBPEMEHHBIM 4YEJIOBEKOM 0e3 0a30Boi
MAaTEMATUYECKON MOATOTOBKHU. YK€ B IIKOJIE MATEMATUKA CIIY)KUT OIMOPHBIM IPEIMETOM
U1 W3YyYEHUS CMEXHBIX JUCHMIUIMH, @ B JKA3HM T1IOCJIE€ IIKOJbl PEATbHOMN
HEO0OXOJIMMOCThIO CTAHOBUTCSI HEMIPEPBIBHOE 00Opa3oBaHue, 4TO TPeOYyeT MOJHOIEHHON
0a30B0il 00111€00pa30BaTEIbHON TMOJATOTOBKM, B TOM YHCIE€ M MaTeMaTHYECKOM.



310 00YyCIIOBIEHO TE€M, YTO B HAIlM JAHU PACTET YMCIO CHEIHAIbHOCTEH, CBA3AHHBIX
C HETMOCPEICTBEHHBIM MPUMEHEHHEM MaTEMaTUKH: U B cepe SIKOHOMUKH, U B OU3HECe,
U B TEXHOJIOTHYECKUX 00JIaCTSIX, U JaKe B TyMaHUTapHbIX cepax. Takum oO6pazoM, Kpyr
oOydJaronuxcsi, s KOTOPbIX MaTeMaTHKa CTaHOBUTCA 3HAYMMBIM MPEIMETOM,
CYILIECTBEHHO PaCIIUPSAETCS.

[IpakTyeckass MoJIE3HOCTh MAaTEMATUKU OOYCIOBJIEHA TEM, UYTO €€ MPEIMETOM
SABJISIIOTCSL (DyHIaMEHTAIbHBIC CTPYKTYPhI HAIIIETO MHPA: MPOCTPAHCTBEHHBIC (DOPMBI U
KOJIMYECTBEHHbIE OTHOUIECHUS OT MPOCTEHIINX, YCBAMBAEMBbIX B HEMOCPEICTBEHHOM
OMbITe, JO JOCTaTOYHO CJOXKHBIX, HEOOXOAMMBIX JJIi Pa3BUTHS HAyYHBIX
U TEXHOJIOTUYECKUX uJied. be3 KOHKpPETHhIX MaTeMaTUYeCKUX 3HAHUM 3aTpyAHEHO
NOHMMAaHUE TPUHIIMIIOB YCTPOWCTBA M KCHOJB30BAHHUS COBPEMEHHOW TEXHUKHU,
BOCIIPUSITUE U UHTEPIpETAllds Pa3HOOOpa3HOM  COLMAIBHOM, HKOHOMHYECKOM,
noJIMTUYECKOW  uHpopmaruu, Manod(p(deKTUBHA TOBCEIHEBHAs  MpaKTHYECKas
NeATeNbHOCTh. KaxqomMy 4enoBEKY B CBOEH KU3HU MIPUXOIUTCS BBITOJIHITH JOCTATOUYHO
CJIO’KHBIE€ PACUEThI U COCTABJISATH HECJIIOKHBIE aJITOPUTMbI, HAXOJUTh HY>KHbIE (POPMYJIBI
U NPUMEHATh HX, BIAJIETh MNPAKTUYECKUMU NpPHEMAaMHU T€OMETPUYECKUX H3MEPEHUIN
MU TOCTPOEHUM, 4uTaTh HHGPOPMAIMIO, MPEACTABICHHYIO B BHUJY TaOJHI], Juarpamm
U TpauKoB, KUTh B YCIOBUSX HEOMPEACICHHOCTH M IOHUMATh BEPOSITHOCTHBIN
XapakTep CIydyalHbIX COOBITUH.

OIHOBPEMEHHO C paclIMpeHueM cep MPUMEHEHHUS MAaTEeMaTUKH B COBPEMEHHOM
oOiecTBe Bce 0oJieeé BaXXHBIM CTAHOBUTCS MATEMAaTHYECKUH CTWIb MBIILUICHUS,
MPOSIBIIAIONIUICA B OMNPENENCHHBIX YMCTBEHHBIX HaBbIKax. B mporecce uzydeHus
MaTeMaTUKU B apCeHajl MPUEMOB M METOJIOB MBIIIJICHUS 4YeJIOBEKa €CTECTBEHHBIM
00pa3oM BKJIIOUYAIOTCS MHAYKIUS U ASAYKIHs, 0000IIeHre U KOHKPETU3allus, aHAIU3 U
CUHTE3, KjaccuuKaus U cucreMarusanusi, abcrparupoBanue U aHaynorus. OObEKTbI
MaTeMaTUYECKUX YMO3aKJIIOYEHUW, MpaBUia HX KOHCTPYUPOBAHUS PACKPBHIBAIOT
MEXaHU3M  JIOTHYECKUX  TOCTPOCHUMN,  CIIOCOOCTBYIOT  BBIPAOOTKE  yMEHUS
dhopmynrpoBaTh, 0OOOCHOBBIBATH M JIOKA3bIBATh CYXKJCHUS, TEM CaMbIM pPa3BUBAIOT
JIOTUYECKOE MBIIIUICHHE. MaTeMaThKe MPUHAJJICKUT Beayllas pojib B (OPMUPOBAHUU
AITOPUTMUYECKON KOMIIOHEHThI MBIIUJICHUS W BOCIUTAHUM YMEHUW JIEMCTBOBATH
10 3aJaHHBIM AJITOPUTMaM, COBEPILIEHCTBOBATh M3BECTHBIE U KOHCTPYHPOBATHh HOBBHIE.
B mnporecce pemenuss 3amad — OCHOBHOM Y4YeOHOW JESATENBHOCTH Ha ypoOKax
MaTeMaTUKH — Pa3BUBAIOTCS TBOpUECKAs U MPUKIIAIHAS CTOPOHBI MBIIIUICHHUS.

OOyueHnne mMaTeMaTUKE JAaeT BO3MOXKHOCTh Pa3BUBATh y OOYYaIOMIUXCS TOUYHYIO,
palMOHAJILHYI0 U WH(POPMATUBHYIO pedyb, YMEHHE OTOHMpaTh HauboJiee MOAXOISIINE
SI3bIKOBBIC, CUMBOJIMYECKHE, Tpaduyeckue CpeacTBa Uil BBIPAKEHUS CYXKIACHUU
Y HarJsi{HOTO WX MPEACTaBICHUS.

HeoOxonuMbIM KOMITOHEHTOM OOIIEH KyJbTyphl B COBPEMEHHOM TOJKOBAaHUU
SBJISICTCS 00IIIe€ 3HAKOMCTBO C METOJIaMU TTO3HAHUS JEHCTBUTEIHLHOCTH, TTPEICTABICHHE
0 TpeAMEeTe W METOJIe MaTEeMaTHK{, €ro OTJIMYMS OT METOJ0B €CTECTBEHHBIX
U TYMaHUTApHBIX HAyK, 00 OCOOCHHOCTSX MPUMEHEHHUS MAaTeMaTHUKHU ISl PEIIeHUs



HAY4YHBIX U MIPUKIAIHBIX 3a7a4. Takum 00pa3oM, MaTeMaTHUECKOE 0Opa30BaHNUE BHOCUT
CBOM BKJIaJ B (hOpMUpOBaHKE OOIIEH KYJIbTYphI YEIOBEKA.

N3ydyeHne MaTreMaTUKHd CIOCOOCTBYET JSCTETHUECKOMY BOCIHTAHHUIO YEIIOBEKa,
MMOHUMAHUIO KPAaCOThl W U3SIIECTBA MATEMATHYECKUX PACCYXIEHUH, BOCIPHUATHIO
reOMETPUUYECKUX (POPM, YCBOCHHIO UJIEU CUMMETPUHU.

[IpuopuretHpiMu 1ensMu o0yueHus: Matematuke B 10-11 kmaccax Ha 0a3zoBoM
YPOBHE SIBJISIFOTCSI:

(opMUpOBaHHE LEHTPAIBHBIX MAaTEMaTHMYECKUX TMOHATHM (4MCIO, BEIMYMHA,
reoMerpuueckas (urypa, mepeMeHHasi, BEpOSTHOCTb, (YHKIUS), OOECIEeUMBaIOIIUX
IPEEMCTBEHHOCTb U NEPCIIEKTUBHOCTh MAaTEMATUYECKOTO 00pa30BaHUsI 00yUarOIINXCS;

NOJBEJCHUE OOyJaloUMXcid Ha JOCTYIHOM JJsi HUX YPOBHE K OCO3HAHMIO
B3aUMOCBSI3M MaTEMaTUKH U OKPY’KAIOIIEro MUpPA, IOHUMAaHNE MAaTEMAaTUKU KaK 4acTh
oO11ei KyJabTyphl YEJIOBEUECTBA;

pa3BUTUE MHTEJUIEKTYalIbHBIX M TBOPYECKUX CIIOCOOHOCTEH OOyyarolmuxcs,
II03HABATEJIbHOM aKTUBHOCTH, MCCIIEIOBATEIbCKUX YMEHUN, KPUTUYHOCTH MBIIIJICHUS,
MHTEpeCa K U3YUEHUIO MaTEMATHKWY;

(GopmupoBanne (GYHKIUOHAJIBHOW MaTEeMaTHMUECKOH TIpaMOTHOCTU: YMEHHMS
pacno3HaBaTh MAaTEMAaTHYECKHE ACHEKThl B PpEAJbHBIX JKU3HEHHBIX CHUTYaLUSIX
U IpUd HU3YYEHUM JpPYTUX Y4YEOHbIX TNPEIMETOB, NPOSBICHUS 3aBUCUMOCTEH
U 3aKOHOMEPHOCTEH, (QOopMyIMpoBaTh HX Ha S3bIKE MaTEeMaTUKU U CO3/aBaTb
MaTe€MaTHYeCKHEe MOJIEIM, MPHUMEHITh OCBOCHHBIM MAaTEMAaTHYECKUI  amnmapar
JUISL pELIEHUsl NMPAKTHUKO-OPUEHTUPOBAHHBIX 33Ja4, MHTEPIPETUPOBATh U OLICHUBATH
MIOJIyYEHHBIE PE3YIIBTATHI.

OCHOBHBIMM JIMHUSIMU colepxkaHusg MaremaTuku B 10-11 knaccax sBustoTcs:
«Yucna u BbIYUCIHECHUSY, «Anredpa» («AnreOpanyeckue BBIPAKEHHUS», «YpaBHEHUS
U HepaBeHCTBa»), «Hawama  marematudeckoro  aHamuza»,  «l'eomerpus»
(«'eomeTpuueckue GUryphl 1 UX CBOHCTBa», «I3MepeHne reOMEeTPUYECKUX BEIIUUUHY),
«BeposdTHOCTh U cTaTUCTUKa». [laHHBIE JIMHUK Pa3BUBAIOTCS MNapajUIeNbHO, KaxKIaas
B COOTBETCTBHM C COOCTBEHHOH JIOTMKOW, OJIHAKO HE HE3aBUCUMO OAHA OT JPYIOM,
a B TECHOM KOHTaKTe M B3aumojaerctBuu. Kpome 3Toro, nx oObeIUHSET JOrHYecKas
COCTABJISIIOLIAs,, TPAAMIMOHHO TMPUCYIIas MaTEeMaTUKE U MPOHMU3bIBAIOIIAs BCE
MaTeMaTH4YeCKHe Kypcehl U cosiepxkarenbubie Tnauu. Chopmynupoannoe B DI'OC COO
TpeOOBaHUE «BIAJACHUE METOJAaMHU JIOKa3aTeIbCTB, AJITOPUTMAMM pEIISeHHUs 3ajad,
yMeHue (OpMyJINPOBATH ONPEAETIEHHS, AaKCHOMBI U TEOPEMBI, IPUMEHSTH UX, TPOBOIUTH
JI0Ka3aTeNIbHbIE PAcCy)XJICHUS B XOJ€ PEUICHUs 3a/ay» OTHOCUTCS KO BCEM Y4EOHBIM
KypcaMm, a (OpMHUpPOBaHHME JIOTMUECKUX YMEHHM pacrpeaenseTcss Mo BCeM ToAaM
oOy4eHHs Ha YPOBHE CpeIHEro 001Iero oopa3oBaHusl.

B cootBercTBrn ¢ ®I'OC COO MaTtemaTuKa SBISETCS 00S3aTCIBHBIM MPEIMETOM
Ha JJAaHHOM YpOBHE oOpa3zoBaHus. [IporpamMmoii mo mMaTemMaTHKe MperycMaTpUBAETCs
u3ydyeHue ydeOHOro mnpeamera «MaremaTHKa» B paMKax TpeX Y4YEOHBIX KYpCOB:
«AnreOpa M Hayaja MaTeMaTHYecKoro asammzay, «['eomerpus», «BepodaTHOCTb
U CTaTUCTHKa». POPMHUPOBAHUE JIOTMUECKUX YMEHHUM OCYILIECTBISETCS Ha TPOTSHKEHUU



BCEX JieT 0O0y4YeHUsI Ha YPOBHE CpeHero oOIero o0pa3oBaHHs, a AJIEMEHTHI JIOTHKH
BKJTFOYAIOTCS B COZICPYKAHNE BCEX HA3BAHHBIX BBINIC YICOHBIX KYPCOB.

OG6riee yncI0 4acoB, PEKOMEHIOBAHHBIX JIJIs1 U3yUYCHHUSI MaTeMaTuku, — 340 4acoB:
B 10 xmacce — 170 yacoB (5 yacoB B Hexaemo), B 11 kmacce — 170 gacoB (5 vacoB
B HEJIETIO).



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUA TPOT'PAMMBbI
IHO MATEMATHUKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

W3ydyenne mMaTreMaTWKu Ha YPOBHE OCHOBHOTO OOIIEro 0Opa30BaHMs HAMpaBICHO
Ha JIOCTH)KCHHE OOYYaIOMMMHUCS JMYHOCTHBIX, METANpPEIMETHBIX U MPEAMETHBIX
00pa3oBaTEIbHBIX PE3YJIbTATOB OCBOCHUS YUEOHOTO MIpeaMETA.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynbrare u3yueHuss MaTeMaTUKA HAa YPOBHE CpEIHEro oOmiero odpa3zoBaHUs
y oOyuatoterocst OyayT copMUpOBaHbI CIASAYIONINE TUYHOCTHBIE PE3YJIbTaThl:

1) rpa:kaaHCKOro BOCIIMTAHUS:

c(hOPMHUPOBAHHOCTh TPAKIAHCKOW TIMO3WIMK OOYYAIOIIETOCsS KaK aKTUBHOTO
¥ OTBETCTBEHHOTO WICHAa POCCHHCKOTO OOIECTBA, MPEACTABICHHE O MAaTeMaTHYECKUX
OCHOBaX (DYHKIIMOHUPOBAHUS PA3TUIHBIX CTPYKTYD, SBICHUH, MPOIEAYP TPaXKTAHCKOTO
oO1iecTBa (BBIOOPHI, OMIPOCHL U APYroe€), YMEHUE B3aUMOJICHCTBOBATh C COI[MATIbHBIMU
WHCTUTYTaMH B COOTBETCTBHH C UX QYHKIIUSIMH H Ha3HAUCHHUEM;

2) NaTPUOTHYECKOT0 BOCTIMTAHMSI:

c(hOPMHUPOBAHHOCTh POCCHMCKONM TPaXKJAHCKOM  HJIEHTUYHOCTH, YBaXKCHUS
K MpPOUUJIOMY W HACTOAIIEMY POCCHICKOM MATEMATUKH, LEHHOCTHOE OTHOIICHUE
K JOCTHXKCHUAM POCCHMCKUX MAaTEMATUKOB M POCCUMCKOW MATEMATHUYECKOW IIKOJIBI,
HCTIOJB30BaHUE ITUX JIOCTHXKEHUM B IPYTUX HAyKax, TEXHOJIOTHUSX, chepax SKOHOMUKH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAaHHME JYXOBHBIX IICHHOCTEH POCCHMHCKOro Hapojaa, CcHopMHPOBAHHOCTh
HPABCTBEHHOT'O CO3HAHHUS, 3THUYECKOTO IOBEACHUS, CBSI3aHHOTO C MPAKTUYECKUM
MIPUMEHECHUEM JIOCTHXKEHUM HAyKM U JESITEIbHOCTHIO YUYEHOrO, OCO3HAHUE JIMYHOTO
BKJIaJia B TIOCTPOCHUE YCTOMUMBOTO OYIYIIIETO;

4) 3CTeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOLIEHWE K MHUPY, BKIIKOYas OCTETUKY MaTEMaTUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ay, PEIICHHM, PacCyXIEeHUW, BOCHPHUHUMYHUBOCTD
K MaTEMAaTHUYECKUM aCTeKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) pu3n4eCcKoro BOCIIUTAHUSA:

c(hOpPMHUPOBAHHOCTh YMEHHUSI MPUMEHSATh MAaTEMAaTHUUECKHE 3HAHUS B HHTEpPEcax
3I0poBOro0 W Oe30macHOro obOpas3a >KW3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO  (37I0POBOE MHUTaHWE, COAJAaHCUPOBAHHBIA PEXKHUM 3aHATHH M OTJIbIXa,
perymnspHas pusznyeckas akTUBHOCTD), PU3NUECKOE COBEPIICHCTBOBAHNE MPU 3aHATUIX
CIIOPTHUBHO-03/I0POBUTEIHHON IEATETbHOCTBIO;

6) TPy10BOI0 BOCIIUTAHMS
TOTOBHOCTh K TPYAY, OCO3HAHHE IIEHHOCTH TPYAOIIOOHS, MHTEPEC K Pa3IuIHBIM
chepam mpodeccHOHATBHON EATENBHOCTH, CBS3aHHBIM C MaTeMaTUKOW H e



NpWIOKEHUSIMU, YMEHHE COBeplIaTh OCO3HAaHHBIM BbIOOp Oyayuiedl mnpodeccun
U peaiu30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC ILJIaHBI, TOTOBHOCTh M CIOCOOHOCTH
K MaTeMaTH4eCKoMy OOpa30BaHHMIO U CaMOOOPa30BaHUIO HA MPOTSIKEHUU BCEH KU3HU,
TOTOBHOCTh K AKTUBHOMY YYacCTHIO B PEIICHUU MPAKTHUUECKHUX 337a4 MATeMAaTHUYECKOU
HaIPaBJIEHHOCTH;

7) PKOJIOTHYE€CKOI0 BOCIIUTAHHS

c(hOpPMHUPOBAHHOCTH AKOJOTUYCCKON KYJIbTYPhI, IOHUMAHHUE BIUSHUS COIUATILHO-
SKOHOMHYECKHUX IMPOIICCCOB Ha COCTOSTHUE MPUPOTHON U COIMAIBHOM CPEibl, OCO3HAHKE
TJI00QJPHOTO XapakTepa OHKOJIOTHYECKUX TPOoOJIeM, OpHUCHTAIus Ha MPUMEHEHUE
MaTeMaTUYeCKNX 3HAHWUW [JI pEIICHHs] 3a7ad B O0JacTH OKPYKAIOIICH CpeIbl,
IUTAHUPOBAHHUE TIOCTYIIKOB M OILIGHKH WX BO3MOJKHBIX ITOCJICICTBHH IS OKPYIKAIOIICH
Cpe/IbI;

8) HeHHOCTH HAYYHOI 0 IO3HAHUS:

c(OpPMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOLLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUSI HAYKH U OOLLECTBEHHOW MPAKTHKU, IOHUMAHUE MATEMAaTUYECKOW HAyKU Kak
cephl 4eIIOBEUECKOM IESITEIbHOCTH, 3TANlOB €€ Pa3BUTUS U 3HAUYMMOCTH JJISI Pa3BUTHS
IABWIN3ALMY, OBJIAJCHUE S3BIKOM MATEMaTUKM M MaTEMATHYECKOM KYJIbTYpOu
Kak CpEACTBOM  IIO3HAHHUSA  MHPA, TOTOBHOCTH  OCYILECTBIIATH  IIPOECKTHYIO
Y UCCIIEIOBATENIbCKYIO AEATEIBHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

B pesynbrate ocBOeHUSI POrpaMMbl IO MAaTEMATUKE Ha YPOBHE OCHOBHOTO OOIIIETO
oOpa3oBaHusi y oOyuatromierocsi OyayT cOpMHUpPOBAHBI METaNpPEIMETHBIE PE3YJIbTATHI,
XapaKTepU3yIIIuecs OBJIaJCHUEM YHHBEPCAJIbHBIMU MO3HABATEIBHBIMU JIEUCTBUAMH,
YHUBEPCAIbHBIMU  KOMMYHHKATHUBHBIMU  JEHCTBUSIMU U YHUBEPCAIbHBIMHU
PEryJATUBHBIMU JEUCTBUSMH.

ITo3HaBaTe/IbHbIE YHUBEpPCAJbHbIC Y4eOHbIe NeiCTBUSA
ba3oBble joruyeckue aecTBus:

BBISIBISITH M XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKK MAaTEMATHYECKHUX
O0OBEKTOB, MOHSATUH, OTHOIICHUN MEXIy MOHATUSIMH, (GOPMYIUPOBATH ONpPENEICHUs
MOHATHUM, YCTaHaBIMBATh CYIIECTBEHHBIH TMPHU3HAK KIAacCU(pUKALMU, OCHOBAaHUS
1U1st 000OIIEHUSI U CPABHEHUSI, KPUTEPHUH MPOBOJAMMOTO aHAIIN3A,

BOCIIPUHUMATh, (POPMYIUPOBATH U IPEOOPA30BLIBATH CYKACHUS: YTBEPAUTEIbHbIC
U OTpHIATeNIbHbIE, EAMHUYHbIC, YACTHBIE U OOLIHE, YCIOBHBIE;

BBISIBJISITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M IMPOTHBOPEUYMS
B (akrTax, [aHHBIX, HAONIONEHUSAX U YTBEPXKICHUSIX, TMpeasiaratb KpUTEpUU
JUIS BBISIBJICHUSI 3aKOHOMEPHOCTEW U IPOTUBOPEUYU;

JIeaTh BBIBOJIBI C UCTIOJIB30BAHUEM 3aKOHOB JIOTHKH, IEyKTUBHBIX U MHYKTUBHBIX
YMO3AKJIFOUCHUH, YMO3aKIIFOUEHHUU 110 aHAJIOTUU;



NPOBOJUTh CaMOCTOSITEIBHO JOKA3aTeNbCTBA MATEMATUYECKUX YTBEPXKICHUM
(npsiMBIe W OT TMPOTHBHOTO), BBICTPAWBATh APTYMEHTAIIUIO, MPUBOIUTH TPHUMEPHI
1 KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKIACHUS M BHIBOIBI;

BBIOMPATH CIIOCOO pemieHus] yueOHOM 3a1auu (CpaBHUBATh HECKOJIBKO BapHUAHTOB
perieHus, BRIOMPAaTh HAauOOJee MOAXOAIINN ¢ YYETOM CaMOCTOSITEIBHO BBIIEICHHBIX
KpUTEPHUEB).

Ba3oBble ucciienoBarTebCKue 1eiiCTBUSL:

UCIIOJIb30BaTh  BOMPOCHI KaK  HUCCIENOBATENIbCKUM  MHCTPYMEHT  TIO3HAHMS,
dbopMynHpoBaTh BONPOCH], (PUKCUPYIOIINE MPOTUBOPEUHE, POOIEMy, YCTaHABIMBATh
HMCKOMOE 1 JTaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MIO3UITUIO, MHCHHE,

MPOBOJIUTh CAMOCTOSITEJIBHO  CIUIAHUPOBAHHBIM  AKCIEPUMEHT, HCCIIEIOBAHUE
[0 YCTAHOBJIEHUIO OCOOEHHOCTEM MaTEeMaTHYECKOTO0 OOBEKTa, SIBJIEHUs, Ipoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 00bEKTaMHU, SIBICHUSMHU, MPOIIECCAMU;

CaMOCTOSITENIbHO (hOpMyIHpoOBaTh OOOOIIEHHUS U BBIBOABI IO pe3yjbTaTaM
MIPOBEJICHHOTO0 HAOJIOJEHHUS, UCCIICIOBaHUs, OIEHUBATh JOCTOBEPHOCTH MOJYYCHHBIX
PE3yNbTaTOB, BHIBOJIOB 1 0000IIEHNUI;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpOLECCA, A TAKKE BbIIBHUIAThH
MPEIOJIOKEHUSI O €TO Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ undpopmanmeii:

BBISIBIIATH e(PUIMTHI HH(OPMAIUH, TAHHBIX, HEOOXOIUMBIX JUIsl OTBETA Ha BOMPOC
U IS peUIeHus 3a]1a4H;

BbIOMpaTh MH(OpPMALUI0O W3 HCTOYHUKOB PA3JIMYHBIX THIIOB, aHAJIU3UPOBATh,
CUCTEMATU3UPOBATh U HHTEPNPETUPOBATh MH(POPMALMIO PA3NTMYHBIX BHIOB U (HOpM
IIPEICTABIICHUS;

CTPYKTYPUpPOBAaTh HMH(POpPMALIUIO, TNPEACTABIATh €€ B Pa3IMYHbIX (QopMmax,
WJUTIOCTPUPOBATH IpapUuecKy;

OLICHMBATh HAJEKHOCTh MH(OPMALMU IO CaAMOCTOSITENIbHO CHOPMYIMPOBAHHBIM
KpUTEpUsM, CHOPMYJIMPOBAHHBIM CAMOCTOSATEIBHO.

KoMMmyHukaTUBHBIE YHUBEpPCAJbHbIE Y4eOHbIE JeHCTBHUS
Oo0wmenue:

BOCIIPUHUMATh M (POPMYJIUPOBATH CYXKICHHUS B COOTBETCTBHUM C YCIOBUSIMHU
U LETSIMU OOIEHHUS], SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U
MMCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJly peLIEHUs 3aJayl, KOMMEHTHUPOBAThH
IIOJIyYEHHBINA PE3yJIbTaT;

B XOJi€ OOCYXJEeHHS 3a/aBaTh BOINPOCHI MO CYHIECTBY OOCYXIAaE€MOMl TeMBl,
npo0JieMbl, peliaeMoi 3a/a4yu, BHICKA3bIBaTh WJAEH, HAlleIEHHbIE HAa MOUCK PELICHHUS,
CONOCTAaBIIATh CBOM CYXKIEHUS C CYXICHUSMU JAPYIMX YYaCTHHKOB JIMajora,
OoOHapy>XKHUBaTh Pa3IMuUe€ U CXOACTBO IMO3UIIMI, B KOPPEKTHON PopMe (hopMyaupoBaTh
pa3HOIIIACHSI, CBOU BO3PAKEHUS;

10



IPEACTABIATh PE3YyJbTaThl PELICHUs 3aJadd, SKCIEPUMEHTa, MCCIEHOBaHUS,
MPOEKTa, CaMOCTOATEIbHO BHIOMpaTh (OpMaT BBICTYIUIEHHS C Y4YETOM 3ajad
IPE3EeHTAlM U 0COOEHHOCTEN ay JUTOPHUU.

PerynsiTuBHbIe YHHUBEpPCAJIbHbIC Y4eOHbIC JEeHCTBUA
Camoopranuzamnus:

COCTABJISITH IUIaH, aJITOPUTM PEIICHUS 3a/1a4, BEIOMPATH CIIOCO0 PEIICHHS C YIETOM
MMECIOIIUXCS  PECypCcOB M COOCTBEHHBIX  BO3MOXKHOCTEH, apryMEHTUPOBATH
¥ KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH C Y4€TOM HOBOU MH(OpPMAITUH.

CaMOKOHTPOJIb, SMOIUOHAJIbHBIA HHTEJIEKT:

BJIa/ICTh HABBIKAMHU I103HABATEIHHOW pPEQIIEKCHH KaK OCO3HAHUS COBEpIIACMbIX
JEUCTBUA M MBICIHUTEIBHBIX TIPOILIECCOB, WX PE3yJbTaTOB, BIAJNETh CIOCOOAMU
CaMOITPOBEPKH, CAaMOKOHTPOJISI Tpollecca W pe3yJbTara PEIICHUS MaTeMaTUYeCKOU
3a]1a4H;

MpPEABUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPU PEIICHUU 3aJlauH,
BHOCUTh KOPPEKTHBBI B JCSTEIBHOCTH HAa OCHOBE HOBBIX OOCTOSITEIBCTB, JIAHHBIX,
HalJICHHBIX OIMOOK, BHISIBIICHHBIX TPYIHOCTEH;

OIICHHBATh COOTBETCTBUE pe3yJbTaTa IEJIW M YCIOBUAM, OOBSCHATH MPUYUHBI
JOCTHXKEHUS WM HEJOCTHXKEHHUS PE3yJIbTaTOB IEITEIbHOCTH, HAXOIUTh OLTMOKY, JaBaTh
OIICHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHAas1 1eATE/IbHOCTD:

MOHUMATh U UCIIOJIH30BATh MIPEUMYIIECTBA KOMAHIHOW U MHANBUAYATHLHON pabOThI
Npy  pEeHIeHHH y4eOHBbIX 3a7ady, NPUHUMATh I1eJb COBMECTHOW JIESITEIIbHOCTH,
IJIAaHUPOBATh OPraHM3alMIi0 COBMECTHOM paloThl, pacnpenensaTh BUAbl padoT,
JIOTOBApUBAThCA, OOCYXJaTh MPOIECC M pe3yiabTaT pabdoThl, 0000IIaTh MHEHUS
HECKOJIBKMX JIFOJICH;

y4acTBOBaTh B TIPYNIOBBIX (QopMax paboTsl (00cyxkaeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD) U UHBIEC), BBIMIOJHATH CBOIO YaCTh Pa0OThI U KOOPJIUHUPOBATH CBOU
JIEUCTBUA C APYTMMH YICHaAMH KOMaHJIbl, OLICHUBATh KA4€CTBO CBOETO BKJIaJla B OOIINIA
MPOJYKT MO KPUTEPUIM, CPOPMYIUPOBAHHBIM YYACTHUKAMH B3aUMOICHCTBUA.

HPEAMETHBIE PE3YJIbTATBI

[IpeameTHBIC PE3yNbTaThl OCBOCHMSI MPOTPAMMBI MO MaTeMaTHKe Ha 0a30BOM
YpOBHE Ha YPOBHE CpeHero ooiiero o0pa3oBaHus MPEACTaBICHBI IO roJaM 00yUYeHUs
B paMKax OT/CJIbHBIX Y4YEOHBIX KYpCOB B COOTBETCTBYIOIIMX pa3jeiiaXx MpPOTrPaMMbI
110 MaTeMaTHKe.
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OEJAEPAJIBHAS PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA «AJI'EBPA
N HAYAJIA MATEMATHYECKOI'O AHAJIM3A»

IHHOACHUTEJIBHASA 3AIINCKA

VY4eOHblil Kypc «Asredpa 1 Hayala MaTEMaTHYECKOTO aHAJIM3a» SIBISIETCS OJIHUM
U3 HamOojee 3HAUYMMBIX B IMPOrpaMMe CpeIHEro oOIIero oOpa3oBaHHUsA, MOCKOJBKY,
C OJHOW CTOPOHBI, OH 00eCHeurnBaeT WHCTPYMEHTAIbHYIO 0a3y A M3y4eHHs BCeX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYrol CTOpPOHBI, (POPMHPYET JOrHUECcKOoe
¥ a0CTpaKTHOE MBIIUICHUE OOYyYaroIMUXCsl Ha YPOBHE, HEOOXOAMMOM JJIsi OCBOCHHUS
y4eOHBIX KypcoB MH(GOpPMATHKH, OOIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH. B pamkax
yuebHOro Kypca «Anrebpa M Havala MaTeMaTHYECKOTO aHAIM3a» OOyYarolIuecs
OBJIaJICBAIOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOM HayKH, KOTOpast GOpMyIUpPYyET CBOU
JTOCTHKECHHS B MAaTeMaTH4IeCcKor (hopme.

Y4eOHbIi Kypc anreOpbl 1 Hadal MaTeMaTHYeCKOTO aHAIN3a 3aKIaIbIBAET OCHOBY
JUIL YCHEIIHOTO OBJAJEHUs 3aKOHAaMU (PU3MKH, XUMUHM, OHOJOTMH, IOHUMAaHUS
OCHOBHBIX  TEHJCHIMI  DKOHOMHKH ¥  OOIIECTBEHHOW  KU3HH,  IO3BOJIAET
OpPUEHTHPOBATbCSI B COBPEMEHHBIX LM(PPOBBIX M KOMIIBIOTEPHBIX TEXHOJOIHUSAX,

YBEPEHHO MCIOJIb30BaTh MX B IMOBCEAHEBHOW XU3HU. B ToXXe Bpems OBIaJcHHUE
aOCTpaKTHBIMU U JIOTHYECKU CTPOTMMH MaTEMaTHYECKUMH KOHCTPYKIIUSIMH Pa3BUBACT
YMEHUE HaXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HCTHMHHOCTb YTBEPXICHUS,
UCIIOJIb30BaTh O0OOLIEHME M KOHKPETHU3alMio, a0CTparupoBaHWE W aHAJOTHIO,
(dbopMupyeT KpeaTUBHOE U KPUTUYECKOE MBILIIEHHE. B X0/1€ n3yueHus anreOpbl U Havyal
MaTEeMaTHYECKOIr0 aHajlu3a Ha YpPOBHE CpPEJHEro o0IIero o0pa3oBaHUs 00yyaroluecs
MOJTy4at0T HOBBIN OTBIT PEIICHUS MPUKIIAIHBIX 33]]a4, CAMOCTOSTEIILHOTO TTOCTPOSHUS
MaTeMaTHYeCKUX MOJeNel peaNbHBIX CUTyallud U MHTEPIpPETALUd IOJYYEeHHBIX
pelleHni, 3HAKOMSTCA C TIpUMepaMi MaTeMaTHUYECKUX 3aKOHOMEPHOCTEH B MPHUPOJIE,
HayKe U B UCKYCCTBE, C BBIJAIOIIMMHICS MaTEMAaTHUYECKUMU OTKPBITHSIMH U KX aBTOPAMH.
VY4eOHblli Kypc anreOpbl W HayaJl MaTEeMaTU4YeCKOro aHajau3a o0Jagaer
3HAYUTENbHBIM BOCIUTATEIBHBIM TIOTEHIIHAIOM, KOTOPBIA peamu3yeTcs Kak depes
y4eOHBII MaTepuall, CHoCOOCTBYIONTUH (HOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS, TAK
U depe3 cnenuduKy ydeOHOW NeaTeIbHOCTH, TPEeOYyIOIIed CaMOCTOSITENHHOCTH,
aKKypaTHOCTH, TPOJODKATEIHHON KOHIIGHTpAIlMM BHUMAHUSI W OTBETCTBEHHOCTH
3a TIOJTyYEHHBIN pe3ynbTarT.

B ocHoBe Meronuku oOyueHus aireOpe W HavajdaM MaTeMaTHUYECKOTO aHaiu3a
JICKUT ACSITEIbHOCTHBIN MPUHIUI 00YUESHHUS.

B cTpykType mporpammsl o anreOpe 1 HadaiaMm aHaIu3a BBIICTSIOTCS CIIEeIYIOIIHe
COJiep)KaTeIbHO-METOAMUECKHe JHUHUK: «Yucna W BhIUMCIEHUs», «DyHKUIUHN
u rpadukm», «YpaBHEHUs M HepaBeHCTBa», «Hauanma maTemaTnueckoro aHaiuzay,
«MHOXecTBa M JIOrMKa». Bce OCHOBHBIE COJEPKATEIbHO-METOUYECKHE JIMHUU
M3YYalOTCsl Ha TPOTSHKCHHHM JBYX JIET OOYy4YeHHsl Ha YpPOBHE CpPEIHEro oOIero
oOpa3oBaHMsl, €CTECTBEHHO JOMOJHSS JPYT Ipyra U MOCTENEHHO HACHIAsACh HOBBIMU
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TeMaMu U paszenamu. J{aHHbIM yuyeOHbIN Kypc SIBJIS€TCS MHTEIPATUBHBIM, IOCKOJIBKY
o0beuHSET B ceOe COAEp)KaHWE HECKOJbKMX MAaTEMaTUYECKUX NHUCLUMIUIMH: anredpa,
TPUTOHOMETPHSI, MATEMATHYECKHI aHaln3, TEOpUs MHOXKECTB U apyrue. Ilo mepe Toro
Kak oOydyaromyecs OBJaJEBAIOT Bce Ooyiee HMIMPOKMM MaTEMaTHMYECKHUM allaparoM,
y HHUX TIOCIENOBaTeNbHO (OpMHUpPYEeTCS U COBEPUICHCTBYETCS YMEHHE CTPOUTH
MaTeEMaTUYECKYIO MO/JIETb peasibHOM CUTYyaluH, IPUMEHATH 3HAHUA,
IOJly4YeHHbIE B yuye€OHOM Kypce «Auredbpa M Hadajla MaTEeMAaTHUYECKOTO aHalIu3ay,
IUIA PEIICHUsI CaMOCTOSITENbHO COPMYIMPOBAHHON MaTeMaTUYECKOM 3a/1a4u, a 3aTeM
UHTEPIPETUPOBATD [TOJIYYEHHBIN pe3yJIbTaT.

ConepxxarenpHO-METOAUYECKass JIMHUA «YHclla W BBIYMCICHUS» 3aBEPIIACT
(GopMHpOBaHNE HABBIKOB HCIIOJIB30BAHUS JEHCTBUTENBHBIX YHCET, KOTOpPOE OBLIO
HAa4yaTo Ha ypOBHE OCHOBHOro oOmiero oobpazoBanusi. Ha ypoBHe cpeanero oOuiero
o0Opa3oBaHus 0c000€ BHUMAHUE yAENIIeTCsS (POPMUPOBAHUIO TPOYHBIX BEIYMCIUTEIbHBIX
HABBIKOB, BKJIIOYAIOIIMX B ce0s MCIOJb30BAaHUE pa3IMYHbIX (QOpPM  3alucU
JNEHUCTBUTEIBHOTO YKCIIa, YMEHUE PALIMOHAIBHO BBINOJIHATH JEHCTBUSA C HUMHU, JEJIaTh
MPUKUJKY, OLIEHUBaTh pe3yipTaT. OOydaromuecs MOJIy4aroT HaBBIKA MPUOIMKEHHBIX
BBIUHCIICHUM, BBIIIOJIHEHUS JEHCTBUM C YMCIaMU, 3alIMCAHHBIMU B CTaHAApTHOU (hopme,
MCIIOJIb30BAaHUSI MAaTEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YHCIIOBBIX BHIPAKECHUI.

CopepxaTesibHas TMHUS «Y PABHEHHSI U HEPABEHCTBA» PEATU3YETCs HA IPOTSHKEHUU
BCEro 00y4YeHHs Ha YPOBHE CPEIHETO O0LIEro 00pa3oBaHMsl, TOCKOJIBKY B K&KJIOM pasiese
MporpamMMbl  MIPEAYCMOTPEHO PEIIEHUE COOTBETCTBYIOIMX 3adad. OOywaromuecs
OBJI4/ICBAIOT PA3IMYHBIMUA METOJIAMH PELICHHUS LIEIIbIX, PAMOHAIBHBIX, UPPALMOHAJIbHBIX,
MOKa3aTeIbHbIX, JOrapU(PMUUIECKUX U TPUTOHOMETPUYECKUX YPaBHEHU, HEPABEHCTB U UX
cucteM. [lonmydeHHble yMEHUS UCTIONB3YIOTCS IPU UCCIIETI0BAaHUM (PYHKIIHI C TOMOUIBIO
MPOU3BOJHON, pPEUICHUM MNPUKIAAHBIX 3a7ad M 3aJad Ha HaXOXKICHHE HauOOJbUIMX
Y HaMEHbIIMX 3HaYeHui (pyHkumy. [{aHHas copeprkarenbHast TMHHS BKITIOYAET B Ce0sl TaKkKe
(dbopMHUpOBaHNE YMEHHI BBITIOJHITH pacdeThl 1Mo GopmyliaMm, MpeoOpa3oBaHusl IEIbIX,
palMOHAIBHBIX, UPPALUOHANBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHHM, a TaKKe
BBIPaKEHU, COJIEpKALUX CTETIEHH U torapudMel. biaronaps n3ydeHuro aredpandaeckoro
MaTepuaga MPOUCXOAMUT JajlbHEWIee Pa3BUTHE AITOPUTMHUUYECKOIO U aOCTPAKTHOTO
MBIIUIEHUS 00y4YaromuXxcs, GOPMUPYIOTCS HABBIKU JIEYKTUBHBIX PACCYXKIACHUHN, paObOThI
C CUMBOJIBHBIMU (pOpMaMHU, MPEACTABICHUS 3aKOHOMEPHOCTEN U 3aBUCUMOCTEN B BUJIE
PaBEHCTB U HepaBeHCTB. AnreOpa npeaaraet 3p(HeKTUBHbIE MHCTPYMEHTHI JIJ1s1 PEILICHUS
MPaKTUYECKUX M €CTECTBEHHO-HAYYHBIX 3a7a4, HarJaJHO JIEMOHCTPUPYET CBOHU
BO3MO’KHOCTH KakK S13bIKa HAYKH.

ConepxarenpbHo-MeToauyeckas JuHUA  «DyHKUMM W TpaduKu»  TECHO
MeperuieTaeTcsl C APYTUMH JIMHUSIMU Y4€OHOTO Kypca, MOCKOJbKY B KAKOM-TO CMBICIIE
3alaeT  TMOCJIENOBAaTENbHOCTh  M3y4YeHUs  Marepuana. M3yueHue  CTENEeHHOM,
MOKa3aTeIbHOM, JIOrapu(pMUYECKOH M TPUTOHOMETPUYECKUX (PYHKUHUNA, UX CBOWCTB
U TIpa@uKOB, UCIOJb30BAaHWE (DYHKIMI AJi1 penieHus 3aiad U3 JAPYruX y4eOHbIX
MPEJAMETOB U PEaJTbHOM JKM3HU TECHO CBSA3aHO KaK C MAaTEMaTHYECKUM aHaJU30M, TaK
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U C pellleHHeM ypaBHEHHH W HepaBeHCTB. [Ipu 3TOoM Oo0bllIoe BHUMAHUE YIEISETCS
bOopMHUPOBAHUIO YMEHUS BbIpakaTh (GOpMyIaMHu 3aBUCHUMOCTH MEX]Y Pa3InYHbIMU
BEJIMYMHAMU, UCCIEAOBATh MONTyYeHHbIE (DYHKIIMH, CTPOUTh UX Tpaduxu. Marepuan
coJiep KaTesIbHOM JIMHUM HaleJIeH Ha pa3BUTHE YMEHHUM U HABBIKOB, MO3BOJISIOIIUX
BBIPAKATh 3aBUCUMOCTH MEXAY BEIMYMHAMH B PA3IMYHOM (popMe: aHATUTHUYECKOM,
rpaduueckoii u cioBecHOM. Ero nusydenue cnoco0CTByeT pa3BUTHIO aITOPUTMUYECKOTO
MBIILIEHHUS, CHIOCOOHOCTH K 0000IIEHUIO U KOHKPETU3AIMH, UCTIOJIH30BAHUIO AaHATIOTHIA.
ConepxarenbHass JuHUsA «Hawyana wmaTeMaTH4YecKOro aHaiau3a» IO3BOJSET
CYIIECTBEHHO PACHIUPUTh KPYyTI KaK MaTEMaTUYECKUX, TaK M MNPUKIAJAHBIX 3aj1ad,
JOCTYIIHBIX OOYYaloIUMCS, Y KOTOPBIX IMOSBISIETCS BO3MOXKHOCTH HCCIEOBaTh U
CTpOUTh rpa@uku (QYHKIUH, ONpeNeisITh UX HAuOONbIINE U HAUMEHBIIUE 3HAYCHUS,
BBIYUCIIATh TUIOMIAAU (QUTYp U OOBEMBI TeJ, HAXOJAUTh CKOPOCTH U YCKOPEHUS
npoiieccoB. CojepkarenbHas JUHUS OTKPBHIBAET HOBBIE BO3MOXKHOCTH TMOCTPOCHUS
MaTeMaTUYECKUX MOJIEJIeH peabHbIX CUTyallud, HAXOXKJEHUS HAWIYYIIEro pelieHus
B MPUKIAIHBIX, B TOM YHCIE COIUAIHLHO-YKOHOMUYECKUX, 3aJladyaX. 3HAKOMCTBO
C OCHOBAMHM MAaTeMaTHMYECKOTO aHajlin3a CIOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO,
(OpMaJIbHO-JIOTHYECKOTO ¥ KPEATUBHOTO MBIIUICHUS, (DOPMUPOBAHUIO yMEHUMN
pacno3HaBaTh MPOSIBICHUS 3aKOHOB MAaTeMAaTHKH B HayKe, TEXHHUKE U HUCKYCCTBE.
OOyuaroiyecss y3HAIOT O BBIJAIOIIUXCS PE3YJIbTaTax, MOJYYCHHBIX B XOJI€ Pa3BUTHS
MaTEeMAaTHUKHU KaK HayKH, 1 UX aBTOpPaXx.

ConepxkaTtenbHO-METOAUYCCKass JUHUS «MHOXKECTBa M JIOTHKa» B OCHOBHOM
MTOCBSAIIEHA DJIEMEHTaM TEOPUH MHOKECTB. TeOpETHKO-MHOKECTBCHHBIC TTPEICTABICHUS
MPOHM3BIBAIOT BECh KypC IIKOJRHOM MaTeMaTUKA U MpejararoT Haubolee
YHUBEPCAIBHBIA S3bIK, OOBESTUHSIONINA BCE Pa3eiibl MATEMATHKNA M €€ TPHIOKCHHH,
OHHM CBSI3BIBAIOT pa3HbIe MaTEMaTUYECKHUE MUCIUILIMHBI B eauHOoe Iienoe. [loatomy
B@KHO JIaTh BO3MOXHOCTh 00YYaIOMEeMyCsl TOHUMATh TEOPETHKO-MHOKECTBEHHBIN S3bIK
COBPEMEHHOM MaTeMaTHKHU M UCTIOJIB30BaTh €T0 JJIS BRIPAKCHHSI CBOMX MBICIICH.

B yueb6HOM Kypce «Anrebpa u Hadajga MaTeMaTHYECKOTO aHAIIN3a» MPUCYTCTBYIOT
TaK)Xe OCHOBBI MaTEMAaTHUYECKOTO MOJCIMPOBAHUS, KOTOPHIE MPU3BaHbI CPOPMUPOBATH
HaBBIKM TIOCTPOCHMSI MOJIENICH pEalbHBIX CHUTYalluid, WCCIACAOBAHMS JTHX MOJCICH
C TIOMOINIBIO ammapaTa ajreOpbl M MaTeMaTHYECKOTO aHalu3a W HMHTEPIpETAIUH
MOJIYYCHHBIX PE3yNbTaTOB. Takue 3aJaHusl BIUICTCHbI B KaXKIbIH W3 Ppa3ieiioB
MPOrpaMMBbl, TOCKOJBKY BECh MaTepHall y4eOHOro Kypca HIMPOKO HCIIOIb3YETCS
JUTSL pelieHus TPHKIAJAHBIX 3a7ad. [Ipu pemeHnn pealbHBIX TMPAKTHYCCKUX 3a/1ad
oOydJaromniecss pa3BUBAIOT HAOJFOAATEILHOCTh, YMEHUE HAXOJHWTh 3aKOHOMEPHOCTH,
a0CTparupoBaThCs, MCIOJb30BaTh AaHAJIOTHIO, 0000IIaTh W  KOHKPETH3WPOBAThH
npobiemy. JlesSTenbHOCTh 10 (OPMUPOBAHUIO HABBIKOB PEIICHMS MPUKIIATHBIX 33]1a4
OpraHU3yeTCsl B TPOIECCe M3YUYEHHUS BCEX TEM Y4eOHOro Kypca «Anrebpa W Hadana
MaTeMaTHYECKOTO aHaTN3ay.

OO6iee 9ucio YacoB, peKOMEHOBAHHBIX JJISI M3YUEHHUS YyueOHOro Kypca «Anredpa
M Hayajla MaTeMaTH4eckoro aHaiams3a», — 170 gacoB: B 10 kiacce — 68 gacoB (2 daca
B Henento), B 11 kimacce —102 yaca (3 yaca B Hefiento).
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COIEPKAHUE OBYYEHMUA

10 KJTIACC
Yuciia 1 BbIYUCICHUA

Panmonanehple umucia. OOBIKHOBEHHBIE U JAECSATHYHBIE JpPOOH, IPOLEHTHI,
OecKOHEUYHbIEC TIEPUOANYECKHUE IpoOH. ApupMeTHYecKre ONepalnu ¢ parruoHAIbHBIMU
qucllaMH, TpeoOpa3oBaHMs YUCIOBBIX BblpaxkeHUi. [IpuMeHneHnue npobeit 1 MpoLeHTOB
JUISL peLIEHUS IPUKIIAJAHBIX 3a7a4 U3 Pa3JIMYHbIX OTpACIEl 3HAHUM U peabHOU KU3HH.

JlecTBUTENBHBIE  4YMClIa.  PalMoHanmbHblE W HMpPAlMOHAIBHBIE  YHUCIA.
ApudmeTnueckre oOmepanud ¢ JCUCTBUTEIbHBIMU  uuciaamu. [IpuOirkeHHbIe
BBIYMCIICHUS, ITPaBUJIa OKPYTJICHHUS], IPUKHJIKA U OLIEHKA pe3yJIbTaTa BEIYUCICHUN.

Crenenp ¢ uensiM nokazatesneM. CranaapTHas gopma 3amucH JEHCTBUTENIBHOTO
yucna. Vcnonws3zoBanue mnoaxoxsmed (GopMbl 3amMCH  JEHCTBUTENIBHBIX YHCEN
JUISl PELICHUS TPAKTUYECKUX 3a/1a4 U MTPEICTABIICHUS TAHHBIX.

ApudmMeTnuecknii KOpeHb HaTypalbHOU cTeneHu. [leficTBus ¢ apudmeTnaecKumMu
KOpPHSAMH HaTypaJIbHOU CTEIICHHU.

CuHyCc, KOCMHYC M TaHI€HC YHUCJIOBOTO apryMeHTa. ApKCHUHYC, APKKOCHHYC,
APKTAHT€HC YHCIIOBOIO APTyMEHTA.

YpaBHeHMs M HEPABEHCTBA

ToxaecTBa ¥ TOXK/I€CTBEHHbIE TPEOOPA30BAHUSL.

[TpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAYKCHHUI. OcHOBHBIE
TPUTOHOMETpHUECKHE (HOPMYIIBI.

YpaBHEeHUE, KOpeHb ypaBHEHUs. HepaBeHCTBO, penieHne HepaBeHCTBAa. Meron
VMHTEPBAJIOB.

Pelenue 1nenbix u 1poOHO-pallMOHATBHBIX YPABHEHHU U HEPABEHCTB.

Pemenne nppanmoHabHBIX YPABHEHU U HEPABEHCTB.

Pemienune TpuroHOMETPUUECKNX YPABHEHHI.

[IprMmeHenne ypaBHEHUIN H HEPABEHCTB K PEIICHUIO MAaTEMATHYECKUX 3a/1a4 U 33/1a4
U3 pa3IMYHBIX 00JaCTEN HAYKU U PEeaTbHOM KU3HHU.

DOyHKUMU U TPAPUKH

OyHKIMA, cnocoObl 3ananus pyHkuuu. I'paduk dpynkuun. BzaumHo obpatHbie
byHKIUY.

Obnacte ompeneiaeHuss U MHOXKECTBO 3HaueHWl Gynkuuu. Hymm ¢dyHkuum.
[IpomexxyTKH 3HAKOTIOCTOSIHCTBA. YeTHbIE U HeUeTHbIE (DYHKIIUU.

Crenennas (GyHKIUS C HATypajJbHBIM M LI€TIbIM  ToOKa3aTeneM. Ee cBoiicTBa
u rpaduk. CBoicTBa U rpad@uK KOPHS N-OM CTENEHHU.

TpuroHomerpuyeckas OKpy>XKHOCTb, OIIPEICTICHUE TPUTOHOMETPUUYECKUX (PYHKIIUN
YHUCJIOBOIO apryMEHTA.

Hauaja MaTeMaTHYeCKOI0 aHAJIN3A
ITocienoBaTenbHOCTH, cHOCOOBI 3aJaHMs IOCIIEAOBATENbLHOCTEH. MOHOTOHHEIE
IIOCJIEJOBATEILHOCTH.
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Apudmernueckass M TeoMeTpuUyecKas Mporpeccud. beckoHeyHo yObIBaroIias
reomerpuyeckas mnporpeccusa. Cymma OECKOHEUYHO YOBIBAIOIIEH TeoMEeTpUYeCKOn
nporpeccun. Dopmyiia CIOKHBIX MPOIIEHTOB. Mcnoib3oBaHue Nporpeccuu Jis pelieHus
peanbHBIX 33]1a4 MPUKIIATHOTO XapaKTepa.

MHo:xecTBa U JIOTHKA
MHoOXecTBO, oOlepanuu HaJl MHoOXecTBaMu. Jluarpammel  Dilniepa—BenHa.
[IpuMeHEHNE TEOPETUKO-MHOKECTBEHHOTO —ammapara s OINUCAaHHUS  PEaIbHBIX
IPOLIECCOB U SIBJICHUH, TIPU PEIICHUH 3a]1a4 U3 IPYTUX YYEOHBIX IPEIMETOB.
Onpenenenue, TeopeMa, CIeACTBUE, 1OKA3aTENBCTBO.

11 KJIACC

Yuciia v BbIYMCTICHUS
HarypanbHuble u nesnplie uncia. [Ipu3Haku 1€ TMMOCTH HETBIX YHCEL.
Crenenp ¢ pauMOHAIBHBIM NIOKa3aresieM. CBOMCTBA CTENIEHH.
Jlorapudm uucna. /lecaTuyHbie U HATYpaJIbHbIE JIOTAPU(PMBI.

YpaBHeHus U HEPAaBEHCTBA

[IpeoOpazoBaHue BbIpaKEHUM, COAEPKALTUX JOorapu(MBbl.

[IpeoOpa3oBaHre  BBIpAXEHHUM, COJEpXKAIIMX CTENEHH C  PAIMOHAIbHBIM
[I0KA3aTeJIEM.

[Iprmepbl TPUTOHOMETPUUECKUX HEPABEHCTB.

[Toka3zaTenbHbIC YpaBHEHHS U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHUS U HEPABEHCTBRA.

Cucrembl JTMHEWHBIX ypaBHEHUU. PellleHMEe NPUKIAIHBIX 3a7a4 C MOMOIIbIO
CUCTEMBI JIMHEUHBIX YPaBHEHHM.

CucTteMbl 1 COBOKYITHOCTH PAllMOHAIIbHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHnEe ypaBHEHUN, CUCTEM M HEPABEHCTB K PEIICHUIO MAaTEMaTUUYECKUX
3a/1ay ¥ 3a7]a4 U3 pa3InuHbIX 00J1acTel HAYKU U PEAIbHON KU3HHU.

DOyHKUUH U rpaduku

Oynkius. [lepuonuueckne ¢yHkiuu. [IpoMexyTku MOHOTOHHOCTH (DYHKITHH.
Maxkcumymbl 1 MUHUMYMBI (pyHKIMU. Hanbombiiee u HanMeHblee 3HaueHne (pyHKIUu
Ha IIPOMEXKYTKE.

Tpuronomerpuyeckue GyHKIINHA, UX CBONCTBA U TPAPUKH.

[ToxazaTenpHass u norapudmuyeckas (yHKIIMH, WX CBOWCTBA U TpaduKy.

Hcnonb3oBanue rpadukoB PyHKIMIA AJ1s1 pelIeHUs] YPABHEHUM U IMHEHHBIX CUCTEM.

Ucnonbs3zoBanne  rpagukoB  QyHKOMI A8 UCCIEAOBAHMS  MPOLECCOB
U 3aBUCUMOCTEH, KOTOpbI€ BO3HUKAIOT MpPU PEHICHUH 3aJa4 U3 APYTruX Y4eOHBIX
MIPEAMETOB U PEATIbHOMN KU3HMU.

Hayajia maTeMaTH4eCKOro aHaIM3a
HenpepriBubie ¢yHkuu. MeToa HMHTEPBAIOB JJIs PEIICHHS HEPABEHCTB.
[TpousBoanas ¢pynkiuu. ['eomeTpudeckuii u GU3HUECKUI CMBICI TPOU3BOTHOM.
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[IpousBoaHble 3neMeHTapHbIX QyHKIMA. DopMynbl HaAXOKIAEHHUS TPOU3BOJHON
CYMMBI, IPOU3BEACHUS U YACTHOTO (YHKITHIA.

[IpuMeHeHre MPOM3BOAHOM K HMCCIEIOBaHUIO (PYHKIMHA HAa MOHOTOHHOCTb
1 KcTpeMyMbl. HaxoskieHne HanOombIIero 1 HAMMEHBILETO 3HauUeHuUs! (DYHKIMU Ha OTPE3KeE.

[IpumeHeHne NpoU3BOIHOM JIs1 HAXO0XKACHNS HAMITYUIIETO PEIIEHUS B TPUKIAIHBIX
3ajavyax, A7 ONpeeIeHs] CKOPOCTHU MpoIecca, 3alaHHOr0 (POPMYION W rpapUKOM.

[TepBooGpaznas. Tabnuia mepBooOpa3HBIX.

WuTerpan, ero reomeTpudeckuii 1 Qu3nveckuii cmpica. Berancnenne uHTerpana
no gopmyne Herotona—Jlel6uua.

HPEAMETHBIE PE3YJIbTATBI

K xoniy o6yuenust B 10 kiacce o0ydaronuics mojgyqduT CICAYIOIMINE MPEeIMETHBIC
PE3YJIbTATHI:

Yucsa u BbIYHCIEHUS

OTICPUPOBATH MOHATHUSIMHU: PALIMOHAIILHOE U JEHCTBUTEILHOE YHCIIO, OOBIKHOBEHHAS
U JeCATUYHAS APOOb, TPOLICHTHI;

BBITIOJTHATh apu(METHUYCCKHUE OTEepaIlii C PallMOHAIBHBIMU U JCHCTBUTECIHHBIMHU
YHCJIaMU;

BBITIOJTHATD MIPUOIMKEHHBIC BBIUYKCIICHUSI, UCTIONB3YsI MPaBUjla OKPYTJICHUS, AeIaTh
MPUKUJIKY U OLIEHKY PE3yJIbTaTa BEIYUCICHUM;

OTIEpUPOBATh MOHATUSMU: CTEMEHb C LIEJBIM IOKa3aTesleM, cTaHjaapTHas dopma
3allUCH  JICMCTBUTEIBHOTO YHUCIA, KOPEHb HATypaJIbHOM CTENEHU, HWCHOJIb30BaTh
MOAXOAIIYI0 (hOPMY 3aITUCH IEUCTBUTEIBHBIX YUCE JIJIs1 pELICHUS] TPAKTUYECKUX 3a7a4
Y MPEICTABIICHUS TAHHBIX;

ONEPUPOBATH TOHATUSIMU: CHUHYC, KOCHUHYC M TaHIE€HC MPOU3BOJIBHOTO YIJIa,
HCIOJB30BaTh 3alUCh IMPOU3BOJIBHOTO YIJla uYepe3 OOpaTHbIE TPUTOHOMETPUUECKHUE
GbyHKIUY.

YpaBHeHMs U HEPABEHCTBA:

ONEPUPOBATH  MOHATUAMHU: TOXKIECTBO, YPAaBHEHHUE, HEPABEHCTBO, LEJOE,
palMOHAJIbHOE, HWPPALMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO, TPUIOHOMETPHUUYECKOE
YPaBHEHHUE;

BBITIOJIHATh MPeoOpa30BaHUsl TPUTOHOMETPUUECKUX BBIPAKCHUH U periaTh
TPUTOHOMETPUYECKUE YPABHEHUS;

BBITIOJTHATh  MPEOOpa30BaHUsSl IETbIX, PpAlUMOHAIBHBIX U  HPpalMOHAIbHBIX
BBIPAKCHUW W PEUIaTh OCHOBHBIC THUIIbI 1IEJIBIX, PAMOHAIBHBIX W HUPPAUOHAIBHBIX
YPaBHEHUN U HEPABEHCTB;

NPUMEHATh yYpPaBHEHUS W HEPABEHCTBA ISl PEIICHUS MAaTeMaTUYECKUX 3a]ad
Y 3aJ1a4 U3 Pa3INvHbIX 001acTe HAYKH U peaTbHOU KU3HH,

MOJICIMPOBaTh peajibHble CUTYyalluu Ha SI3bIKE aiareOpbl, COCTaBIIAThH BBIPAXKCHUS,
YPaBHEHHs, HEPABEHCTBA IO YCJIOBUIO 3aJ1a4d, WCCIENAOBATH IMOCTPOCHHBIE MOJEIIH
C UCIOJIb30BAaHUEM armmnapara anreOpsl.
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DOyHKUNM U TPpaPuKu:

OTEepUPOBATh MOHATHAMH: (QYHKIUSA, CHOCOOBI 3amaHusi (yHKUMU, 0OIacCTb
OTIpe/ICNICHUS] U MHOKECTBO 3HAYCHHUM (PYHKINH, rpapuK (yHKINUN, B3AUMHO 0OpaTHBIC
GbyHKITUY;

OIIEpUPOBATH TMOHATUSMHU: YETHOCTb M HEUYETHOCTh (PYHKLWH, HYIH (YHKIIHH,
MPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

UCTIONIBb30BaTh rpaduku GYHKUIUHN IS peLIeHUs YpaBHEHHIA;

CTPOUTH W YWUTaTh TrpauKu JTUHEHHOW (YHKIUHM, KBaJApaTUYHON (YHKIINH,
CTeTeHHON (PYHKIIHUU C LIEJIBIM ITOKa3aTeNeM;

UCIIONIBb30BaTh rpaduku GyHKIMHA I HCCIeI0OBaHUs MPOIECCOB U 3aBUCUMOCTEH
IpU pelIeHUH 3a/1a4 U3 APYTruX y4eOHBIX MPEJAMETOB U PEaTbHOM KHU3HH, BBIPAXKATh
(dbopMysiaMy 3aBUCUMOCTH MEXKy BETUUUHAMHU.

Hayana MmaTeMaTH4eCKOro aHaJIM3a:

OIEPUPOBATh MOHATUSIMHU: TIOCIIEA0BATEIbHOCTh, apU(METHUECKAS! U TEOMETPUYECKAs
IIPOIPECCHH;

ONEepUPOBATh NOHATUAMU: OECKOHEYHO yOBIBAIOIIAsl TEOMETPUUECKAs TPOrpeCcCHs,
CyMMa OECKOHEUHO yOBIBAIOILIEH T€OMETPUUECKON MTPOrPECCUy;

3aJ1aBaTh [10CJIEOBATEIbHOCTH PAa3JINYHBIMU CIIOCOOAMH;

HCIIOJB30BaTh CBOMCTBA IOCIIEIOBATEIBHOCTEM W IPOTPECCUM Ui PELICHUS
peanbHBIX 33]a4 PUKIIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA:
ONEPUPOBATH MOHATUSIMHU: MHOKECTBO, ONEPALIMU HAJI MHOKECTBAMU;
HCMOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIM armapar sl ONMHCAHUS PEATbHBIX
MIPOIIECCOB U SBJICHUH, TP PEIICHUH 3a]1a4 U3 JIPYyTUX y4eOHBIX MIPEAMETOB;
OIIEpUPOBATH MOHATUAMU: ONPEAECICHUE, TEOPEMA, CIEACTBUE, T0KA3aTEIHCTBO.

K koniry o6yuenus B 11 ki1acce oOy4aronuiicss MoJyduT CIEAYIONINE TIPEIMETHbBIE
pe3ybTaTHI:

YucJia ¥ BbIYUCIEHUS

ONEPUPOBATH MOHATHUSIMHU: HATypaJbHOE, LET0E YHUCIIO0, UCHOJIb30BaTh MPU3HAKU
JETMMOCTH EJTBIX YACEII, PA3JI0KEHUE YMCIIAa HA IPOCTHIC MHOMKUTEIH JIJIST PEIICHUS 3a]1a4;

OIIEpUPOBATH MOHITUEM: CTENICHB C pAallHOHATIBHBIM ITOKA3aTEIIEM;

OTIEpUPOBaTh TOHATUAMU: JIOTapudM 4UUCIA, JECATUYHBIE U HaATypaJbHbBIE
JorapuQmbl.

YpaBHeHUS U HEPABEHCTBA:

MPUMEHSITh CBOMCTBA CTENEHU JJIsI MPeoOpa3oBaHMs BHIPAXKCHUH, OMEPUPOBATH
MOHSTUAMU: TOKa3aTEIbHOE YPAaBHEHHE M HEPABEHCTBO, PEIIaTh OCHOBHBIC THUIIBI
MOKa3aTeIbHbIX YPAaBHECHUW U HEPABEHCTB;

BBITIOJTHATH MTPE0OPa30BaHUsI BRIPAKEHUH, COJIEpIKALIUX JIorapru(Mbl, OTIEPUPOBATH
MOHATUSMU: JIOTapU(PMHUUECKOE YpPaBHEHHE W HEPABEHCTBO, pelllaTh OCHOBHBIE THIIBI
norapu(pMUYECKUX YpaBHEHUN U HEPABEHCTB;
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HAXOJUTh PEUICHUS MPOCTEHIIINX TPUTOHOMETPUUECKUX HEPABEHCTB;

OMepUpOBaTh TMOHATUSIMU: CHCTEMa JMHEHHBIX YypaBHEHUH U €€ pelIeHue,
HCIIOJB30BaTh CUCTEMY JIMHEUHBIX YPABHEHUM JIJIs pEUICHUS MPAKTUYECKUX 3a/1ad4;

HaXOJUTh PEIICHUS MPOCTEHIIUX CHUCTEM U COBOKYIHOCTEH pallMOHAIbHBIX
ypaBHEHUI U HEPABEHCTB;

MOJICTTUPOBATh PEAJIbHbIC CUTYallMd Ha SI3BbIKE alreOpbl, COCTABIISTH BBIPAKECHUS,
ypaBHEHMS, HEPABEHCTBA U CUCTEMBI 0 YCJIOBUIO 3aJlauu, UCCIEI0BATh MOCTPOCHHbIE
MOJIENIM C UCTIOJIb30BAaHUEM ammapara anreOpsl.

DOYyHKUMU U TPaPUKH:

ONEepUPOBATh MOHATUAMMU: NTepUOAUYEcKast (PYHKIMS, TPOMEKYTKH MOHOTOHHOCTH
GyHKIIUM, TOYKM OKCTpeMyMa (QYHKIMHM, HauOoJblliee W HaUMEHbIIEEe 3HAUYCHUS
(yHKIMHM Ha TPOMEXKYTKE, MCIOJb30BaTh UX JJIA UCCIENOBAHMS (PYHKUWH, 33JaHHOU
rpadukoM;

ONepUpoBaTh  MOHATUSIMHU: TrpadUKH  [OKa3aTeNbHOW,  JIOrapu(pMUUECKOM
U TPUTOHOMETPUYECKUX (PYHKIUH, H300pakaTh HUX HA KOOPJIMHATHOM IUIOCKOCTH
Y HCIIOJIb30BaTh U1 PELICHUS] YPAaBHEHUN U HEPABEHCTB;

M300pakaTb Ha KOOPAMHATHOM IUIOCKOCTH TpaUKy JMHEHHBIX YpaBHEHUH
Y WCIIOJIb30BaTh UX JJI PELICHHs] CUCTEMBI IMHENHBIX YPABHEHUM;

UCIIOJb30BaTh rpaduku (YHKIUN 171 UCCIEAOBAHUS MIPOLIECCOB U 3aBUCUMOCTEM
U3 JPYTUX YYEOHBIX JUCIUILUINH.

Hauajia maTeMaTH4eCKOr0 aHAJIN3A:

OTIepUPOBaTh TOHATUSIMH: HENpephiBHAS (QYHKIMA, TPOU3BOAHAS (DYHKIINH,
MCIIOJIb30BaTh T€OMETPUUECKUN U (PU3MUECKHN CMBICI TPOU3BOJHON [JIsl PEIICHUS
3a/ay;

HaXOJUTh MPOU3BOAHBIC JJIEMEHTAPHBIX (YHKIUNA, BBIYUCISTH MPOU3BOIAHBIC
CYMMBI, TPOU3BEJICHUS, YACTHOTO (DYHKITHH;

UCIIOJIb30BaTh TMPOU3BOJHYIO JUIsl HCCIEAOBaHUS (DYHKIIMM HAa MOHOTOHHOCTD
Y DKCTPEMYMBI, TPUMEHSTDH PE3YJIbTATHI UCCIEAOBAHMS K TOCTPOEHUIO IPAPUKOB;

WCIIOJB30BaTh  IMPOU3BOAHYIO JUISI  HAxXOXKICHUS  HAWIYYIIEr0  PENICHUs
B IIPUKJIAJHBIX, B TOM YUCJIE COLMATBHO-D)KOHOMUYECKHX, 3a7a4ax;

ONepUpOBaTh NOHIATUSIMU: IEPBOOOpA3HAs U UHTETPAl, HTOHUMATh F€OMETPUUECKHI
1 (PU3UYECKUN CMBICIT MHTErpasa;

HaxXOJWTh TEPBOOOPA3HBIC dJIEMEHTAPHBIX (YHKIUN, BBIYUCIATH HWHTErpal
o ¢popmyne Herorona—JleliOnuna;

pelars NPUKIAAHBIE 33Ja4d, B TOM YHCIE COLHAIBHO-D’KOHOMUYECKOTO
1 (PU3MYECKOro XapakTepa, CpeICTBAMA MAaTEMAaTHUYECKOTO aHaJn3a.
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TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
HaumenoBanue paznena  [KonuuectBo OcHOBHOE coziep>KaHne OCHOBHBIE BUJIBI IEATEIBHOCTH
(Temnbl) Kypca 4acoB oOyyJaronmxcs
MHoecTBa pallMOHATBHBIX 14 MHO0X€eCTBO, OIleparyu Hcnoab3o0BaTh TEOPETUKO-

)41 I[GﬁCTBHTGJIBHLIX YHUCCII.
PaI_[HOHEUIBHBIe YPaBHCHUSA U
HCPABCHCTBA

HaJl MHOKEeCTBaMH. JlarpaMmel
Diinepa—BeHHa.

Panmronanpsubie unciia. OObIKHOBEHHBIE
U JICCSITUYHBIE IPOOU, TIPOIICHTHI,
OECKOHEYHbIE IEPUOUYECKUE APOOH.
Apudmerrnueckue onepaiuu

C palMOHaIbHBIMU YUCJIAMU,
npeoOpa3oBaHUs YUCIOBBIX
BbIpakeHuil. [Ipumenenue npodeit u
MPOLICHTOB JIJIs1 PELICHUS MPUKIaIHBIX
3a71a4 U3 pa3JIMYHbIX OTPACIIEH 3HAHUHI
Y PEaIbHOW KU3HMU.

JlencTBUTENBHBIE YUCIA.
ParmonanpHbie ¥ MppallMOHAJIbHbBIC
gucia. ApudmeTndeckue onepanm

C JCUCTBUTENBHBIMHU YHCIIAMH.
[TpubuKeHHbIE BRIYMCIICHUS], TpaBUia
OKPYTJICHUsI, MPUKUJIKA U OLICHKA
pe3yibTaTa BhIYMCICHUH.

MHOKECTBEHHBIN anmnapar

JUJISL OTIMUCAHMS XO/4a PEIICHUS
MaTeMaTUYECKUX 3aja4, a TAKKE
pEAIbHBIX TPOLIECCOB U SIBIICHUM,

MIPU PELICHUU 33/1a4 U3 APYTHUX
y4€OHBIX MPEMETOB.

OnepupoBarb NOHATUSIMMU:
palMOHAIBHOE YUCIIO, IEHCTBUTEILHOE
YHUCJI0, OOBIKHOBEHHAS JPOOb,
JeCATUYHAs APOOb, MPOIICHTHI.
BoinosnaTs apudpmeTndeckue
oTiepaluy ¢ parmoHaIbHbIMU U
JeWCTBUTEILHBIMU YUCIIAMU;
MPUOJIMKEHHBIC BRIYUCIICHUS,
UCIIOJIb3YS IPaBUJia OKPYTJICHUS.
Jenars NPUKUAKY ¥ OLIEHKY
pe3ynbpTaTa BEIYMCICHUN.
OnepupoBaTb NOHATUSIMH:
TOXJECTBO, YPABHEHUE, HEPABEHCTBO;
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ToxnecTBa U TOXIECTBEHHbIC
npeoOpa3oBaHus. Y paBHEHUE, KOPEHb
ypaBHeHus. HepaBeHCTBO, pelieHue
HepaBeHCTBAa. MeTo/1 MHTEpBaJOB.
Pemenue nensix u 1poOHO-
palMOHANIbHBIX YPABHEHUH U
HEPaBEHCTB

LIEJIO€ U PAallHOHAIIBHOE YPABHEHUE,
HEPaBEHCTBO.

BoInoJHATH Ipeodpa3oBaHus LETbIX
Y PallMOHAJIbHBIX BBIPAKCHUM.
PemiaTb OCHOBHBIE TUIIBI LIEJIBIX
MppalHOHAIbHBIX YPABHEHUN U
HEPABEHCTB.

IIpuMeHATh palMOHaIbHbIC
YPaBHEHHUS U HEPABEHCTBA

JUISL PELICHUsI MAaTEMATUYECKUX 3a/1a4
Y 337124 U3 Pa3JIMYHbIX 00JIacTel HAYKH
Y PEAbHOM KU3HU

®yukiuu u rpaduku. CTeneHb
C TIEJIBIM TTOKa3aTesieM

OyHKIMA, CIOCOOBI 3a1aHus (QYHKITUH.
B3aumuo obpatubie ¢pynkiuu. ['paduk
(byHKITIH.

OO6nacTh onpenesaeHus 1 MHOXKECTBO
3HaueHui Ppynkuuu. Hynm pyHkuumu.
[TpomexxyTKH 3HAKOTIOCTOSIHCTBA.
UeTHble 1 HEYETHBIC (DYHKITUH.
CreneHsb ¢ [edbIM ITOKa3aTelIeM.
CranpaptHas hopma 3anucu
JEUCTBUTEIBLHOIO YHCIIA.
Hcnonw3oBanue moaxoasiieit Gopmbl
3aMMCH ICUCTBUTEIIBHBIX YUCE

JUTSI pEeIIeHUs] TPAKTUYECKUX 3a/1a4

U TIPEJICTABIICHUS JAHHBIX.

OnepupoBaTb NOHATHAMM:
(byHKIUS, CTTIOCOOBI 3a1aHuUs
GbyHKIIMH, B3aUMHO OOpaTHbBIE
byHKIIMH, 00JIACTh OMpEICTICHUS
¥ MHO>KE€CTBO 3HaYCHHUH (QyHKITNH,
rpaduk (yHKIHMH; YETHOCTh

Y HEYETHOCTh (DYHKIIUH, HYJTH
(bYHKIIUH, TPOMEKYTKH
3HAKOTIOCTOSIHCTBA.

BoinosHATH npeodpa3oBanus
CTETICHEH C IIeJTBIM TTOKA3aTEIIEeM.
Hcnonb30BaTh CTaHAAPTHYIO
dbopmy 3ammrcu JeHCTBUTEITHLHOTO
qucla.
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CrenenHast pyHKIUS ¢ HATypaJbHbIM
U LICJIBIM MOKa3areneM. Ee cBoucTBa U

rpaduk

®opmyIMpoOBaTH

U WWTIOCTPUPOBATH rpaduuecku
CBOMCTBA CTENEHHON (YHKITUH.
Bbipaxats popmysiamMu 3aBUCUMOCTH
ME¥XK]ly BETMYNHAMM.

HUcnoab3oBats uudppoBbie

pecypcehl Il IOCTPOEHHUS

rpa@uKoB QYHKIUU U U3YYCHUS

UX CBOMCTB

ApudMeTHIecKnii KOpeHb
n—OW CTEIICHHU.
WppanroHanbHble ypaBHEHUS
Y HEPaBEHCTBA

18

Apudmerrnueckuii KOpeHb
HaTypaJIbHOU cTeneHu. JlencTBus

¢ apu(pMETUYECKUMU KOPHAMH n—OM
CTEIEHHU.

Pemenne uppaumoHaIbHBIX YPABHEHU I
Y HEPABEHCTB.

CaoiicTBa u rpaduK KOpHS n-oi
CTEIICHU

D®opMyIHPOBaTH, 3ANIMCHIBATH

B CUMBOJINYeCKO# popme

Y WJUIIOCTPUPOBATH NPUMeEPaMHu
CBOIWCTBA KOPHS n-OW CTEIICHHU.
BoimoansaThs npeoOpa3zoBaHus
UppalMOHAIbHbIX BEIPAXKEHUMN.
PemiaTs OCHOBHBIE THUIIBI
UppalMoHaIbHbIX YPaBHCHUI

Y HEPABEHCTB.

IIpuMeHATH 1J1M1 pelIeHust
Pa3JIMYHBIX 32124 UPPALMOHATIbHBIE
YpaBHEHUS U HEPABEHCTBA.
CTpouTthb, YUTATH I'paQuK KOPHSA 1-0U
CTECIICHU.

HUcnoab3oBaTth HU(PPOBBIE pecypchl
JJ1 TOCTPOCHUS rpauKoB PyHKIUH
Y U3Y4YECHHS UX CBOMICTB
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DopMyIIbl TPUTOHOMETPHUH. 22 CuHyc, KOCHHYC ¥ TAHT'€HC YHCIIOBOTO OnepupoBarb NOHATHSMHU: CUHYC,
Tpuronomerpuieckue aprymeHTta. ApKCUHYC, apKKOCHHYC KOCUHYC Y TAHT€HC MTPOU3BOJIBHOTO
YpaBHECHUS Y APKTAaHT'€HC YHCIIOBOIO apTyMEHTA. yria.
Tpuronomerpuueckasi OKpyKHOCTb, HUcnoab3oBaTh 3anuch
ONPENEIICHUE TPUTOHOMETPUYECKHUX MPOU3BOJILHOTO yTJia yepe3 oOpaTHbIE
(GyHKIUNA YUCIOBOTO apryMEHTA. TPUTOHOMETPUUECKUE PYHKIIUU.
OCHOBHBIE TPUTOHOMETPUYECKHUE BoinosHATH npeodpa3oBanus
dbopmynsl. [IpeobpazoBanue TPUTOHOMETPUYECKUX BHIPAKECHUMU.
TPUTOHOMETPUYECKUX BBIPAKCHUM. PemiaTbs OCHOBHBIE THUIIBI
Pemenne TpuroHomMeTpuyeCcKux TPUTOHOMETPUYECKUX YPABHCHUHN
YpPaBHEHUI
[locnenoBarenpHOCTH 5 [TocnenoBatenbHOCTH, CIIOCOOBI OnepupoBarhb NOHATUAMU:

Y IPOrPECCHH

3a/1aHUs OCIIEA0BATENIbHOCTEN.
MOHOTOHHBIE NOCIEA0BATEIEHOCTH.
Apudmernueckas 1 reomeTpruuecKas
nporpeccuu. beckoneuHo yObIBaromas
rE€OMETPUYECKAsI IPOTPECCUSL.
CyMMa 0ecKOHEUHO yObIBaIOIIEH
F€OMETPUYECKON MPOTPECCUM.
dopmyJia CIOKHBIX TPOLIEHTOB.
Hcnionp30BaHue Nporpeccuu

JUTSL peLIEHUs peasIbHbIX 3a1a4
MPUKIIATHOTO XapaKkTepa

MOCJIE0BATEIBHOCTD,
apupmeTnyecKas u reoMeTpuiecKas
MIPOTPeCcCHUr; OECKOHEUHO YOBIBAOIIIAS
reoMeTpruYecKas Mporpeccusi, Cymma
OeckoHeuHO yObIBaroIen
r€OMETPUYECKON ITPOTPECCHH.
3amaBaTth 0CIEA0BATEILHOCTH
Pa3TUYHBIMH CTIOCOOAMH.
IIpumeHsaTs (pOpMYyTy CITOKHBIX
NPOLIEHTOB /JIsl PelIeHus 33/1a4

Y3 peajbHOU MPAKTUKH

(C MUCTIONB30BAHUEM KAIBKYJISATOPA).
HUcnoab3oBaTh CBOMCTBA
MOCJIEA0BATEILHOCTEN U IPOTPECCHUI
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JUTSI pEIICHHMsSI PeabHBIX 337124
MIPHUKJIATHOTO XapaKTepa

[ToBTOpenue, 06001IeHNE, 3 OCHOBHBIE MIOHATHUS Kypca anreopsl IIpuMeHsATh OCHOBHBIE ITOHATUS Kypca
CUCTEMaTU3alMs 3HaHUN Y HayaJl MaTeEMaTU4EeCKOr0 aHaIn3a aJireOpbl ¥ Ha4aJl MaTEMATUYECKOTO
10 xnacca, o0001IEeHUE aHanu3a JJid peuieHus 3a1a4
Y CUCTEMAaTU3aLUs 3HAHUU 13 PEaIbHOM JKU3HU U IPYTUX
IIKOJIBHBIX JUCLIMILINH
OBILIEE KOJIMYECTBO 68
YACOBIIO ITPOIT'PAMME
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11 KJIACC

HanmenoBanue paznena  |KommuecTtso OcHOBHOE coJIep/KaHue OCHOBHBIE BUJIBI IEATEITBHOCTH
(TemnI) Kypca 4acoB 0o0ydJaronmxcs
CrerneHb ¢ pallMOHaJIBLHBIM 12 CreneHs ¢ palyoHaIbHBIM dopMyIMpPOBaTh, 3aNINCHIBATH

[IOKA3aTeJIEM.
[Toka3zaTenbHass GyHKIUS.
[Toka3aTenbHbIEC ypABHEHUS
Y HEPABEHCTBA

nokaszareneM. CBONCTBA CTETICHHU.
[IpeobpazoBaHue BhIpAXKEHUH,
CoJIepKaIluX PariOHAIBHBIE CTEIICHHU.
[Toka3zaTenbHbIC ypaBHEHUS

1 HEPABEHCTBA.

[TokazaTenbHas QyHKIIMS, €€ CBOWCTBA
U rpadux

B CUMBOJINYeCKOH popme

Y WIIKOCTPUPOBATH IPpUMeEpPaMu
CBONCTBA CTEIICHHU.

IIpumeHsTH CBOMCTBA CTEIICHU

JUTSI TPe00pa30BaHusI BRIPAKEHU.
DopmMyIMpPOBATH

Y WVTIOCTPUPOBATH rpapuyecKu
CBOMCTBA MOKa3aTeIbHON (DYHKIUU.
PemiaTs OCHOBHBIE TUIIBI
NIOKA3aTEJIbHBIX YPABHEHUM

Y HEPABEHCTB.

Hcnoab3oBath HudpoBbIe pecypehl
JUTsl TOCTpOeHUsI TpaduKOB PYHKITHI
Y U3Yy4YE€HUs UX CBOWCTB

Jlorapudmuueckast GyHKITUS.
Jlorapudmuueckne ypaBHeHHUS
Y HEpaBEHCTBA

12

Jlorapudwm yucna.
JlecsITHUHBIC ¥ HATYPAJIbHBIC
Jorapu@mel.

[IpeoOpazoBaHme BEIpaKEHUH,
COJIEpIKaIllUX JOTapudMBbI.
Jlorapudmuueckre ypaBHEHHUS
Y HEPaBEHCTBA.

DopMyJIHPOBATH, 3alIUCHIBATDH
B CUMBOJINYeCKOil popme

Y WUIIOCTPUPOBATH IPUMeEpPaMu
CBOMCTBa Jlorapudma.
BbInoJaHATH TpeoOpa3oBaHus
BBIPOKECHUH, COAEPKALLNUX
JorapuMsl.

25



Jlorapudmuueckas pyHkIus, ee
CBOWCTBa U TpaduK

DopmyJIHPOBATH
Y WJIIOCTPUPOBATH rpadpuyecku

CBOICTBa JIorapupMUIecKoi GyHKIINN.

PemiaTbs OCHOBHBIE TUIIBI
JorapuMUUECKUX YpaBHEHUHN

Y HEPABEHCTB.

Hcnoan3oBath nn(ppoBbIe pecypcbl
JUTSl TOCTpOeHUsI TpaduKOB PYHKITHI
Y U3YUYCHHS UX CBOMCTB.
3HAKOMUTBHCS C UCTOPHUEH Pa3BUTHS
MaTeMaTHKHU

TpuroHomerpudecKue
(GYHKUIHU U UX TPAPUKH.
TpuroHomerpudecKue
HEPaBEHCTBA

TpuronomeTpruueckne GyHKITAN, UX
CBOICTBA U TpaduKwu.

[Tpumeps! TPUTOHOMETPUYECKUX
HEPABEHCTB

OnepupoBarhb

NOHSITHEM TlepuoanyecKas pyHKIHs.
Crpourb, aHAJIM3HPOBATH,
CPpaBHMBATH IpauKu
TPUTOHOMETPUUYECKUX (PYHKIIHI.
DopmMyJIMPOBATH

U WWJIIOCTPUPOBATH rPauuecKu
CBOMCTBA TPUTOHOMETPHYECKUX
(GyHKIHIA.

Pemares npocrenme
TPUTOHOMETPUUECKUE

HEPABEHCTBA.

HUcnoab3oBath rpaguku

JUISl pELIEHUS] TPUTOHOMETPUYECKUX
HEPABEHCTB.
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Hcnoab3oBarh HU(PPOBHIE peCypPChI
JUIS TIOCTPOCHUS rpauKoB PyHKIUN
Y U3YUYEHHsI UX CBOWCTB

[IponsBonnas. [Ipumenenue
MIPOM3BOTHOU

24

HenpepsiBHble pyHKIIMU. MeTon

HHTCPBAJIOB IJIs1 PCHICHWA HCPABCHCTB.

[IpousBoaHas GyHKUHUH.
['eomerpuyeckuii u hpu3nuecKuit
CMBICJI IPOU3BOJHOM.

[Ipon3BOIHBIE DTIEMEHTAPHBIX
¢ynkuuid. [IponsBoaHas CyMMsl,
MPOU3BEJEHUS, YACTHOTO (DYHKIIMA.
[IprumeHenune npon3BOIHOU

K UCCIIEOBAHUIO (DYHKIIHIA

Ha MOHOTOHHOCTb U 9KCTPEMYMBI.
HaxoxneHre HanboIb1Iero

Y HAMMEHbBIIEro 3HaYeHUsI (QYHKIIMU
Ha OTpE3Ke.

[IpumeHnenne MpON3BOIHON

JUTSl HAXOXKIEHUS HAWITYYIIEro
pElIeHHs B IPUKIIAHBIX 3a7a4ax,
JUTS1 OIPEJETIEHUS] CKOPOCTH MPOLECCa,
3aJ1aHHOTO (HhOPMYJION MK TpaduKom

OnepupoBaTh NOHATHAMM:
HEenpepbIBHAS QYHKIIMS; TPOU3BOJHAS
byHKITIH.

Hcnonb30BaTh reOMETPUYECKUI

U PU3MUECKUN CMBICI MPOU3BOIHOMN
JUTSL pelIeHus 3a/1ay.

Haxoaure npou3BOIHBIE
AJIEMEHTApHBIX (PYHKIIHA,
BBIYMCJIATH IPOU3BOJHBIC

CYMMBI, IPOU3BEICHUS, YACTHOTO
(byHKITH.

Hcnoab3oBaTh NPOU3BOAHYIO

IUISL KCCIeI0OBaHUS (PYHKITUU

Ha MOHOTOHHOCTb Y 3KCTPEMYMBI,
NPUMEHSTh Pe3yJibTAThI
HCCJIEIOBAHMS K IOCTPOCHHUIO
rpaduKoB.

IIpuMeHATh IPOU3BOIHYIO

JUTSI HAXOXKAEHUS HAWTy4IIEro
pelieHus B MPUKIaAHbIX, B TOM YUCJIE
COLIMAJIbHO-A)KOHOMHYECKHUX, 3a]a4ax.
3HAKOMUTBCS ¢ UCTOPHEN pa3BUTHUSA
MaTEMaTUYECKOIO aHaIn3a
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HHTerpan u ero npuMeHEHUs 9 [lepBoobOpa3nas. Tabnuia OnepupoBatb NOHATHAMU:
EepBOOOPa3HbIX. nepBooOpa3Has, UHTEerpa.
HNnTerpai, reomeTpudecKkui Haxoauth nepBooOpaszHbie
1 GU3HUECKUI CMBICT UHTETrpaJa. AJIeMEHTapHbBIX QYHKIHHI; BBIYHCIATD
Boruucnenue unrterpana mno gopmyse uHTerpan mo gpopmy.ie
Herorona—Jleitoauma Herorona—JleiiOuuiia.
3HAKOMHUTBHCS C HCTOPHEH Pa3BUTHUS
MaTeMaTHYECKOr0 aHAJIN3a
CucreMpl ypaBHEHHM 12 CucTeMBI IMHEWHBIX YPABHEHH. OnepupoBatb NOHATHAMU: CUCTEMA

Pemenne nmpuknagHeIx 3aaa4

C IIOMOILIBIO CUCTEMBI JINHEWHBIX
YpaBHEHUM.

CucTeMbl 1 COBOKYITHOCTH LETBIX,
paLMOHAIBHBIX, UPPALMOHAIBHBIX,
MOKa3aTeNbHbIX, JJOrapu(OMUIECKUX
YPaBHEHUN U HEPABEHCTB.
Hcnonb3oBanue rpadukoB GyHKITAN
JUISL PELLICHUSI YPABHEHUM U CUCTEM.
IIpumeHenune ypaBHEHHM, CUCTEM

Y HEPABEHCTB K PEUICHUIO
MAaTEMATUYECKUX 3a/1a4 U 33/1a4

U3 pa3UYHBIX 00JacTel HAyKH

Y PEAIbHOM KU3HU

JIMHEWHBIX YPABHEHUH U €€ PELICHHUE.
Hcnoab30BaTh CUCTEMY JIMHEUHBIX
YPaBHEHU JJIsI pEIICHUS
MPAKTUYECKUX 3a7a4.

Haxoaursb pemieHus MpoCTEUINX
CHUCTEM U COBOKYITHOCTEM
palMOHAJIbHBIX YPaBHEHUN

Y HEPABEHCTB.

Hcnoan3oBathb rpaduiku QyHKIuN
IUISL PELLICHUSI YPABHEHUM.
MopeaupoBaTh pealibHbIC CUTyalluU
Ha SI3BIKE aNITreOphl, COCTABIATh
BBIPAKCHUS, YPABHCHUS, HEPABEHCTBA
Y CUCTEMBI 10 YCIOBUIO 3a7a4H,
HCCJIEI0BATH IOCTPOCHHbIE
MO/IeJIU C UCIIOJIb30BaHMEM aIlllapaTa
anreOpsl
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HaTypaJII)Hble M ICJIBIC YHUCJla

HaTypaJILHBIC N O CJIBIC YHCJIa
B 3a1a4ax U3 peaHBHOﬁ KHN3HHU.
HpI/IBHaKI/I JACIINMOCTH I ECJIbIX YHUCCII

OnepupoBaTh NOHATHAMM:
HATypaJbHOE YMCIIO, 1IEJI0€ YUCIIO.
Hcnonb30BaTh MpU3HAKK ACTUMOCTH
LENBIX YHCE, Pa3JIOKEHUE YnCIIa

Ha MPOCTHIE MHOKUTEIIHU JJIsI PEIICHUS
3a1a4

[ToBTOpEHue, 00001ICHHE,
cHUCTEeMaTH3alns 3HaHUH!

18

OcHOBHBIE ITOHATHS Kypca ajareopbl
M HavaJl MaTEMaTUIECKOT0 aHaJIN3a,
0000I1IIEHNE U CUCTEMATHU3AIIMS 3HAHUNA

PemiaTh npukiaaaHbie 3a1a4u

U3 Pa3IMYHBIX 00JIacTel HayKH

U peaJbHOM KU3HU C MOMOIIIBIO
OCHOBHBIX MOHATUN Kypca alreopsl
Y HayaJ MaTEeMaTHUYE€CKOTO aHaln3a.
Bri0upaTh ontuMansHbIe CIIOCOObBI
BBIYMCIICHUM.

Hcnoab3oBaTh A1l pelieHus: 3a/1a4
ypaBHEHUS, HEPABCHCTBA U CUCTEMBI
ypaBHEHUH, CBOMCTBA QyHKIIUN

U TpauKoB

OBILEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

102
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denepanbHas pabouas mporpamma | Maremaruka. 10—11 kmaccs (6a30BbIil ypOBEHb)

®EJIEPAJIBHAS PABOYAS ITIPOT'PAMMA YYEBHOI'O KYPCA
«T'EOMETPUS»

IHHOACHUTEJIBHASA 3AIINCKA

BaxxHOCTH yueOHOTO Kypca T€OMETPUH Ha YPOBHE CPEAHETO OOIIeT0 00pa30BaHUS
OOyCJIOBJICHa TPAKTUYECKOM 3HAYUMOCTBIO  METaNpEAMETHBIX U  MPEIMETHBIX
pe3ysibTaToB  OOY4YeHHs] TE€OMETPUM B  HANpPABICHUU  JIMYHOCTHOTO  Pa3BUTHUSA
oOyuaromuxcsi, (QopMuUpoBaHus (PYHKIIMOHATBHOM MaTEMaTHUYECKOM TIPaMOTHOCTH,

U3YYCHUSI JIPYTUX Y4YEOHBIX IUCIUIUIMH. Pa3BuTHe y 00ydarommuxcs MpaBHIbHBIX
MPEICTAaBICHHA O CYIIHOCTH W TPOUCXOXKICHUM T'E€OMETPUYECCKHX aOCTpPaKIUH,

COOTHOILIEHUH PEATbHOTO U HICAIBHOTO, XapaKTEepe OTPaKEHUS MaTEMATHYECKOMN
HAyKOM  SIBIEHUHM W  MPOLECCOB  pEaJpbHOTO  MHpa, MECT€  TI'€OMETpUU
B CHCTEME€ HAayK W POJM MaTeMaTHYECKOrO0 MOJCIMPOBAHHUS B HAYYHOM IO3HAHUU
U B IPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS 00YyUaIOIMIMNXCS,
a TaK)Ke KaueCTB MBIIIUICHUS, HEOOXOIMMBIX JIJISI a/IalTallid B COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBIsI€TCS OJHUM U3 0a30BBIX MPEAMETOB Ha YPOBHE CPEIHET0 0OIIEro
oOpa3oBaHMs, TaK Kak O0OECIeYuBaeT BO3MOXXHOCTh HW3YYEHHUS KakK JUCIUIUINH
€CTECTBEHHO-HAYYHOW HAIMIPABJICHHOCTH, TAK U TYMaHUTAPHO.

Jlornueckoe MbIUIeHHE, (OpMUpyeMOEe TIpU HU3YYECHHH OOyYarolUMUCS
MOHATUMHBIX OCHOB T'€OMETPUHM U MOCTPOCHUU LIETIOYKU JIOTMUYECKUX YTBEPKICHUI
B XOJI€ PEIIEHUSI TEOMETPUUECKUX 3a]1a4, YMEHHE BBIJIBUTATh U ONPOBEPTaTh FUIIOTE3bI
HETOCPEJACTBEHHO HCIIOJIB3YIOTCS MPHU PEIICHUH 337a4 €CTECTBEHHO-HAYYHOI'O IMKIIA,
B YACTHOCTHU U3 Kypca (HU3UKHU.

YMeHue OpueHTUPOBATHCSI B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX
00JacTAX AEATENBHOCTH YenoBeka. OpueHTaus YeloBeKa BO BPEMEHH U IPOCTPAHCTBE
— HEOOXOJMMOE YCIIOBHE €r0 COIMAIBLHOTO OBITHS, (hopMa OTPaKEHUS OKPYKAIOIIETO
MHpa, YCIOBHE YCIENTHOTO MO3HAHUSI U aKTUBHOTO TTPeo0pa3oBaHus JEHCTBUTEILHOCTH.
OnepupoBaHu€ MTPOCTPAHCTBEHHBIMU O0pa3zaMHu OOBEIUHSIET pa3Hble BBl y4eOHOMU
U TPYJOBOU JEATEIIBHOCTH, SBJISETCS OJHUM U3 NMPOQPECCHOHATHLHO Ba)KHBIX KauyeCTB,
MO3TOMY aKTyaJibHa 3ajada (OPMHUPOBAHUS Y OOYYaIOIIUXCA MPOCTPAHCTBEHHOIO
MBIIUICHUS KaK Pa3HOBUAHOCTA OOPA3HOTO MBIIUICHUS — CYIECTBEHHOTO KOMITOHEHTA
B IMOJITOTOBKE K MPAKTUYECKOU JAESITEIbHOCTH IO MHOTHM HaIpaBJICHUSIM.

Llens ocBoeHMsI mporpaMmMbl yuyeOHOro kypca «l'eomeTpusi» Ha 0a30BOM YpPOBHE
o0yueHus — 061Ieo0pa3oBaTeIbHOE U OOIIEKYJIBTYPHOE PA3BUTHE 00YUAIOIINXCS Yepes
oOecrieueHrne BO3MOXKHOCTH TIPUOOPETEHHSI M MCIOJb30BAaHUS CUCTEMATHYECKUX
TCOMETPUYECKUX 3HAHWA W JEHCTBUMA, CHENU(PUYHBIX TEOMETPHUH, BO3MOKHOCTHU
YCHENIHOTO TPOJOJDKEHHS 00pa3oBaHMsS IO CIENUATBHOCTSM, HE CBS3aHHBIM
C IPUKJIATHBIM HCIIOJIb30BaHUEM I'€OMETPHHU.

[IpuopuTeTHBIMU 3a7ja9aMi OCBOEHHUs yueOHOTO Kypca «I'eoMeTpumn» Ha 6a30BOM
ypoBHe B 10—11 kiaccax sBisitOTCSA:
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(GopMupoBaHHE MPENCTAaBICHUS O TEOMETPUHM KaK YacTH MHPOBOM KYJIbTYPHI
Y OCO3HAHME €€ B3aUMOCBS3HU C OKPYKarOLIUM MUPOM;

(dopMupoBaHHE TPEACTaBICHUS O MHOTOTPAHHHMKAX W Telax BpaILIECHUS Kak
0 BOXHEUIINX MAaTEMATUYECKUX MOJENAX, O3BOJSAIOIIMX ONKMCHIBATh U U3y4aTh Pa3HbIC
SIBJICHHSI OKPYKaIOILEro MUpa;

(dopMupoBaHrEe YMEHHSI paclio3HaBaTh HA YepTekax, MOJETSAX U B PEalbHOM MHPE
MHOTOI'PaHHHKH U T€JIa BPALCHUS;

OBJIAJICHUE METOJaMU pEIICHHs 3aJad Ha IIOCTPOCHMsS Ha H300pAKEHUSIX
MPOCTPAHCTBEHHBIX QUTYD;

dopmupoBanue YMEHUS ONEPUPOBATH OCHOBHBIMU HOHSATUSAMU
O MHOT'OTPaHHHUKAaX M TeJIaX BPAICHHUs U UX OCHOBHBIMHU CBOMCTBaMH;

OBJIAJICHHE AQJITOPUTMAMU pEUIEHUST OCHOBHBIX THIIOB 3adad, (OopMUpOBaHHUE
YMEHHSI TPOBOJUTH HECIOXKHBIE [OKA3aTEIbHBIE PACCYXKICHHS B XOAE PELICHHUS
CTEPEOMETPUYECKUX 3a/1a4 U 3a4a4 C IPAKTUYECKUM COJECPIKAHUEM;

pa3BUTHE MHTEJUIEKTyaIbHBIX M TBOPYECKHUX CHOCOOHOCTEW 00yyaromuxcs,
ITI03HABATEJIbHOM aKTUBHOCTH, UCCIIEIOBATEIILCKAX YMEHNN, KPUTUYHOCTH MBILLJICHNUS;

(opMupoBaHre PYHKIIMOHATBHON I'PAMOTHOCTH, PEJIEBAHTHON T'€OMETPUN: YMEHNE
pacrno3HaBaTh IPOSBICHUS T€OMETPUUECKUX MOHITUH, 0OBEKTOB M 3aKOHOMEPHOCTEN B
pEaJIbHBIX J>KM3HEHHBIX CUTYalUsAX U IPU H3YUYEHUU JPYIHMX Y4YEOHBIX IPEIMETOB,
NPOSIBJICHUS] 3aBUCUMOCTEH UM 3aKOHOMEpPHOCTEH, (OpMYyIMpOBaTh HMX Ha S3bIKE
FEOMETPUM M CO3[aBaTh TE€OMETPUYECKHE MOJCIM, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKUM  ammapar Uil pPELICHUs IPAKTUKO-OPUEHTUPOBAHHBIX  3ajad,
MHTEPIIPETUPOBATh U OLIEHUBATD I1I0Jy4YEHHBIE PE3YJIbTATHI.

OTIMYUTENBHON 0COOEHHOCTBIO MTPOrPAMMBI I10 TEOMETPHHU SBJISETCS BKIIOUEHHUE B
KypC CTEPEOMETPHUM B HAYAJIE €r0 U3YUEHHUS 3374, PEIIAEMbIX HA YPOBHE HHTYUTUBHOTO
MO3HAHUS, W ONpENeNIEHHbIM 00pa3oM OpraHuM3oBaHHas padoTa HaJ HUMH, YTO
CIIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO U MPOCTPAHCTBEHHOT'O MBIIIJIEHUS, CTUMYJIUPYET
MIPOTEKAHUE HWHTYUTHUBHBIX MPOLECCOB, MOTHUBHUPYET K JaJbHEUIIEMY HW3YYEHHUIO
IpeaMeTa.

[IpeanouTeHue oTaaeTCsl HATIAIHO-KOHCTPYKTUBHOMY METOIY OOy4Y€HHUs, TO €CTh
TEOPETUYECKUE 3HAHUS HMET B CBOEM OCHOBE YYyBCTBEHHOCTh IPEAMETHO-
[IPAKTUYECKOM  JEeATENbHOCTU. Pa3BuTHE  NPOCTPAHCTBEHHBIX  IIPEACTABICHUMN
y O0OydamIuXcsi B Kypce CTEpEOMETPUM IPOBOAMTCS 3a CUET pElIeHus 3anad
Ha  CO3JaHME€ IPOCTPAHCTBEHHBIX 00pa3oB M  3aJad Ha  OINEPUPOBAHUE
IPOCTPAHCTBEHHbIMU ~ oOpazamu. CozmaHue oOpa3a NPOBOJUTCS C  ONOPOH
Ha HArJISAHOCTh, a ONIEPUPOBAHUE 00PA30M — B YCIIOBUSX OTBJICUECHHS OT HATJISTHOCTH,
MBICJIEHHOTO U3MEHEHUS €r0 HCXOAHOTO COACP/KAHMUS.

OCHOBHBIMH  COJEP)KATENbHBIMU JIMHUAMH y4eOHOro Kkypca «l'eomeTpusi»
B 10-11 «xkmnaccax saBustorcs: «MHororpanHukm», «lIpsMble W TIIOCKOCTH
B INIPOCTpaHCTBE», «Tema BpameHus», «BEKTOpbl M KOOPAMHATBI B IPOCTPAHCTBEY.
@opMHUpPOBaHUE JTOTUYECKUX YMEHUN PACHPEAEISIETCS HE TOJBKO IO CONEPKATEIbHBIM
JIMHUSM, HO U 10 Toj1laM 0Oy4€HHUs Ha YPOBHE CPEAHETO 001ero o0pa3oBaHMUsL.
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Conepxanne 00pa3oBaHUS, COOTBETCTBYIOIIEEC TMPEAMETHBIM  pe3yJbTaTaM
OCBOCHHS TPOTPpaMMBl II0 TEOMETPHH, pACHPEACIICHHBIM II0 TojJaM OOydYeHHs,
CTPYKTYPHUPOBAHO TaKUM 0O0pa3oM, YTOOBI OBJIAJICHUE TEOMETPUUECKUMH TMOHSATUIMU
M HaBBIKAMH OCYIIECTBIIJIOCH IOCIIEIOBATEIBHO W IOCTYNATEIbHO, ¢ COOIIOACHUEM
IPHUHIMIA TIPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHWS BKJIIOYAIMCH B OOIIYIO CHCTEMY
TCOMETPUYECKUX TPEACTABICHUN OOYJArONINXCs, pacupsss U yriyoussi ee, oopasys
IIPOYHBIC MHOXKECTBEHHBIC CBSI3H.

OO0miee YMCIO YacoB, PEKOMEHJOBAHHBIX JUIS M3y4YeHHsT ydeOHOro Kypca
«I"eometpus» — 102 gaca: B 10 kiacce — 68 yacoB (2 yaca B Hezento), B 11 kiacce —
34 qaca (1 gac B Hezel0).

COILEPKXAHUE OBYYEHMUA

10 KUIIACC

IIpsiMmble U JIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATUS cTepeomMeTpuu. Touka, mpsiMasi, IJIOCKOCTb, IPOCTPAHCTBO.
[TonsiTe 00 aKCMOMaTUYECKOM IMOCTPOCHUM CTEPEOMETPHUU: aKCHOMBI CTEPEOMETPHUU
U CIIEJCTBUS U3 HUX.

B3anmHoe pacnosiokeHue IpsAMBIX B IIPOCTPAHCTBE:  II€PECEKaroluecs,
IapajulesIbHbIE U CKpelMBaromuecs npsmele. [lapamienbHOCTh NPSMBIX U IUIOCKOCTEN
B IIPOCTPAHCTBE: NapajuIeJIbHbIC IIPsAMbIE B IMPOCTPAHCTBE, MAPALICIBHOCTH TPEX
IIPSMBIX, [1APAJUIEIBHOCTD IPSAMOU U INIOCKOCTH. YTJIbI C COHAIIPABICHHBIMU CTOPOHAMU,
YTOJI MEXKy IMPSMBIMHA B ITPOCTPAHCTBE. [lapaninenbHOCTh MIIOCKOCTEN: MapaJlIeIbHbIE
IJIOCKOCTH, CBOMCTBA MapasuIebHBIX IUIOCKOCTEW. IIpocreimmne npocTpaHCTBEHHBIE
(Gurypsl Ha IJIOCKOCTH: TETPAdp, KyO, mapasuiesenurie]l, IOCTPOCHUE CEUECHU.

IleprieHAMKYIAPHOCT NPSIMOM UM IUIOCKOCTH: IEPIEHAUKYJISPHBIE IPSAMBIC
B IIPOCTPAHCTBE, NPsIMbIC ITapaJUICIIbHBIE U NIEPIICHINKYJIAPHBIEC K INIOCKOCTH, ITPU3HAK
MIEPIICHIUKYJIIPHOCTH MPSIMOM M IUIOCKOCTH, T€OpEMa O NPSIMOM INMEPHNEHINKYJIPHOU
IJIOCKOCTHU. YTIIBI B IPOCTPAHCTBE: YIOJl MEXAY NMPSAMOM U IUIOCKOCTBIO, JBYIPAHHBIN
YTOJI, TMHEWHBIA yroJl ABYIPAHHOTO yria. [leprneHauKynsp U HaKJIIOHHBIE: PACCTOSHUE
OT TOYKH J0 IUIOCKOCTH, PACCTOSIHME OT MPSAMOW /0 IJIOCKOCTH, MPOEKIUS (PUrypbl
Ha IJIOCKOCTh. [IepreHIuKyIApHOCTD INIOCKOCTEN: IPU3HAK NEPIEHAUKYIIIPHOCTH JBYX
mIockocTer. Teopema o Tpex NEPHEeHIUKYIIspax.

MHoOrorpaHHUKH

[ToHsiTHE MHOIOTpaHHWKA, OCHOBHBIE JJEMEHTHl MHOIOI'PDAHHMKA, BBIITYKIIbIC
Y HEBBINYKJbIC MHOIOI'PDAHHUKHU, pa3BepTka MHororpaHHuka. I[Ipusma: n-yrosibHas
npu3Ma, FpaHd U OCHOBAHUS MPU3MBI, IIpsiIMasi U HAKJIOHHAs TPU3MBbL, OOKOBAsI U MOJIHAS
IIOBEPXHOCTh MNpu3Mbl. [lapamnenenunen, NpsAMOYIrOJBHBIA MapaJuICICHAINE] W €ro
cBoiicTBa. [lupamuna: n-yroipHas nupamujaa, rpaHd U OCHOBaHWE MUPAMUIbI, OOKOBas
U TIOJHAs IOBEPXHOCTh NUPAaMUAbI, MPABWIIBHAS W YCEYEHHAs MUPAMMUIA. DJIEMEHTBI
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npu3Mbl KU nupaMunbl. [IpaBuiabHBIE MHOTOIDAHHUKM: TOHSATHE NPABUIBHOIO
MHOTOTPAaHHMKA, NPaBUWJIbHAS MpPHU3Ma W NPaBWIbHAs NHUPAMHUAA, IPaBUIbHAsS
TpeyrojbHas MUpaMuaa U MpaBUIbHBINA TeTpadp, KyO. [IpencraBieHue o mpaBUIIbHBIX
MHOTOI'PaHHHKAX: OKTA3JIp, NOACKasAp U ukocasap. CedeHus Npu3Msbl U MUPaMUBIL.

CuMmmeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCHUTEIBHO TOYKH, IPSMOH,
IUIOCKOCTH. OJIEMEHTHl CHUMMETPUM B NHMPAMMIAX, NapAJIICJICIHIIECNAaX, NPABHUIBHBIX
MHOT'OTPAHHUKAX.

Brruncnenue 31€eMEHTOB MHOTOTPAaHHUKOB: pebpa, nuaroHanu, yriel. [lnomans
OO0KOBOI TOBEPXHOCTH U MOJTHON MOBEPXHOCTU MPSAMOI MIPU3MBI, IJIOIAAb OCHOBAHUM,
TeopeMa 0 OOKOBOM MOBEPXHOCTHU NMpsAMOM npu3msbl. [1nomans O0KOBOM MOBEPXHOCTH U
NOBEPXHOCTH NPABWIBHOW INMHUpaMUJBI, TEOpEMa O IUIOMAAU YCEYEHHOM NUPAMUIBIL.
[Tonsatue 06 06beme. OObEM TUPAMUIBI, TPU3MBL.

[lonobubie Tenma B  mpoctpaHcTBe. COOTHOWIEHUS  MEXAY  IUIOIIAASAMU
MOBEPXHOCTEH, 00bEMaMHU MOI00HBIX TEN.

11 KJIACC

Tesa Bpamenus

[Hunusapuyeckas MOBEpXHOCTh, 00pa3yrolire UIHHAPUIECKON ITOBEPXHOCTH, OCh
HUAJIUHAPUYECKOH ToBepxXxHOCTH. Llumuuap: ocHoBaHus W OOKOBask IMOBEPXHOCTb,
oOpasyroIias U 0Ch, IJI0IIaAb OOKOBOUM U MOJHON MOBEPXHOCTH.

KoHnueckass TOBEpPXHOCTh, 00pa3yloIllHe KOHUYECKOW IOBEPXHOCTH, OCh
M BEpIIMHA KOHUYECKON MoBepXHOCTH. KOHYyC: OCHOBaHME M BepilnHa, oOpasyroias
1 OCh, ILJIONIA/Ib OOKOBOM M TIOJHOW IMOBEPXHOCTH. Y CEUEHHBIH KOHYC: O0Opa3yrolue
Y BBICOTA, OCHOBAHUSI U OOKOBAsi MOBEPXHOCT.

Cdepa u map: meHTp, paauyc, AMameTp, MIIoMaas> MOBEPXHOCTH cheprl. B3anmuoe
pacriojoxkeHue cepsl U IIIOCKOCTH, KacaTellbHas IJIOCKOCTh K cepe, Itomaas chepsl.

N3o0OpaxkeHue Ten BpalleHus Ha MJI0CKOCTU. Pa3BepTka HWJIMHIPA U KOHYCA.

KoMOuHanuu Ten BpaiieHus U MHOTOTPAaHHUKOB. MHOTOTpPaHHHK, OMUCAHHBIN
okoJ10 cdepsl, chepa, BNUCaHHASE B MHOTOTPAHHHK, WJIM TEJIO BPAIICHUS.

[Tonsatue o6 ob6beme. OCHOBHBIC CBOWMCTBA 00BbEeMOB Teil. Teopema 00 oObeMe
MPSIMOYTOJILHOTO TapajuieienuIena U cieacTBus u3 Hee. OObeM IUIMHIpa, KOHYCA.
OO6bem mapa u wiomnaab cQepsl.

[Tono6nsie Tema B  mnpocTpaHcTBe. COOTHOLIGHUS MEXAY  IUIOMIAASMU
MOBEPXHOCTEH, 00bEMaMU MOJAOOHBIX TEN.

Cedenusi nuiauHapa (MapajuiebHO U TEPHEHIUKYJISIPHO OCH), CEUCHHUS KOHYyca
(mapajuieTbHOE OCHOBAHMIO U MPOXO/IAILEE YEPE3 BEPIIUHY), CEUEHHUS I1apa.

BekTOopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha miockocty u B mpocTpaHcTBe. CIIO)KEHUME M BBIUMTAHHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4YHMCIO0. Pa3noxkeHue BEKTOpa MO TPEM HEKOMIUIAHAPHBIM
Bektopam. [IpaBwiio napannenenunena. Pemenue 3amad, CBS3aHHBIX C MPUMEHEHUEM
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IIPaBWJI JEUCTBUM ¢ BeKTOpamu. lIpsaMoyronpHas cucrema KOOpAUHAT B IPOCTPAHCTBE.
Koopaunate! Bektopa. [Ipocreiimme 3agaun B KOOpAMHATaX. YT0OJ MEXAY BEKTOPAMHU.
CkansipHO€ TNpPOU3BEJCHHE BEKTOPOB. DBpluncieHue yriioB Mexay MpsSIMbIMU
U IJIOCKOCTSMU. KOOpAMHATHO-BEKTOPHBIN METO/I IIPY PEIICHUU F€OMETPUIECKUX 3aay.

HPEAMETHBIE PE3YJIbTATBI

K xonity o6yuenus B 10 kiacce 00ydaroniuics MoayduT CASIYONIe TPeAMETHBIS
PE3YIIbTATHI:

OTIEpUPOBATH MOHATUSIMHU: TOYKA, MPSIMasi, TIIOCKOCTb;

MPUMEHITh aKCHOMBI CTEPEOMETPHH W CJCICTBUS W3 HUX TPH PEHICHUH
TCOMETPUYCCKUX 3a]1aY;

OTIEpUPOBATH TOHATHSAMHU: TAPATUICTBPHOCTh W TEPICHIUKYISIPHOCTh TMPSIMBIX
U TJIOCKOCTEH;

KJIaCCU(UIIMPOBATh  B3aUMHOE  PACIOJOKEHUE  TPSAMBIX U IUIOCKOCTEH
B [IPOCTPAHCTBE;

OIEepUpPOBaTh MOHATUAMHU: JBYT'PAHHBIN YToJi, TPaHH JBYTPAHHOTO YIJia, peOpo
JIBYTPAHHOTO yTJa, TMHEWHBIN YToJI IBYTPaHHOTO YTJIa, TPalyCHasl Mepa IBYTPaHHOTO yIJia;

OTIEpUPOBAaTh  TOHATUSIMH: MHOTOTPAHHHUK, BBIMYKJIBIA W HEBBITYKJIBIN
MHOTOTPAHHHK, 3JIEMEHTHI MHOTOTPaHHUKA, TPAaBUIILHBIN MHOTOTPaHHUK;

pacmo3HaBaTh ~ OCHOBHBIE  BHJIBI MHOTOTPAaHHUKOB  (mUpamMuaa, IMpU3Ma,
MPSIMOYTOJIbHBIN TTapaIJIeNIenune 1, Kyo);

KJIacCU(PUITMPOBAaTh MHOTOTPAHHUKH, BBIOWpAs OCHOBAHUS IS KIacCHU(UKAINH
(BBIMYKJIbIE W HEBBIMTYKJIbIE MHOTOTPAHHUKHU, NMPABUILHBIE MHOTOTPAHHUKH, MPSIMbIC U
HAKJIOHHBIC PU3MBI, TAPAIJICIICTIUIIC]IbI);

OTICpUPOBATH MOHATUAMU: CEKYIas MIOCKOCTh, CEUEHNE MHOTOTPaHHHUKOB;

OOBSACHSTH MPUHIIUIIBI TOCTPOCHHS CEUCHUI, UCTIONB3YsI METO/ CJIE/IOB;

CTPOUTh CEUYCHHSI MHOTOTPAHHHKOB METOJOM CJIEJOB, BBITIOJNHATH (BBIHOCHBIC)
MJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYP: BUI CBEPXY, COOKY, CHH3Y;

pemarh 3a7aud Ha HaXOXKJICHHE TEOMETPHUYECKHMX BEIMYMH TI0 oOpasiam
WM alTOpUTMaM, TPUMEHSSI W3BECTHBIE aHAJTUTHYECKHE METOJbl TPU pEIICHUN
CTaHJAPTHBIX MaTEMAaTHYCCKUX 3a/lad Ha BBIYMCICHUE PACCTOSIHUM MEXAY JIBYMS
TOYKaMHU, OT TOYKHU JIO TPSIMOM, OT TOYKH JIO TJIOCKOCTU, MEXKYy CKPEITUBAIOIIUMHUCS
MIPSMBIMH;

permaTh 3aJadyd Ha HaXOXICHUE TCOMETPUYECKUX BEJIMYMH MO o0pas3laM Win
aNropuTMaM, TPUMEHSSI H3BECTHBIE aHATTUTHYCCKUE METOIbI TIPH PEIICHUN CTAHIAPTHBIX
MaTeMaTHYECKHUX 3a/Ja4 Ha BBIUYMCICHUE YTJIOB MEKIY CKPEIIMBAIONTUMUCS MPSIMBIMH,
MEXIy MPSMOH U TUIOCKOCTHIO, MKy IUTOCKOCTSIMHU, ABYTPAHHBIX yTJIOB;

BBIYHCIIATh OOBEMBI M IUIOMIAJAM TIOBEPXHOCTEH MHOTOTPAHHUKOB (MpH3Ma,
nipamMuza) ¢ MPUMEHEHHEM (OpMYJI, BBIUYMCIATH COOTHOIICHUS MEXAY TUIOMIAISIMHU
MMOBEPXHOCTEH, 00beMaMU MOJJOOHBIX MHOTOTPAHHUKOB;
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OTIEpUPOBAThH MOHATUSIMH: CUMMETPUSI B TIPOCTPAHCTBE, IEHTP, OCh U IUIOCKOCTh
CUMMETPHH, IICHTP, OCh M IIOCKOCTh CHUMMETPHUU (DUTYPBI;

W3BJICKATh, peoOpa30BLIBAThH U WHTEPIPETUPOBATH nH(popmaIuio
O TIPOCTPAHCTBEHHBIX TEOMETPUYECKUX (HUTypax, MPEACTABICHHYIO Ha dYepTekax
U PUCYHKAaX;

MPUMEHSATh TeOMETpUYeCKre (aKThl MJIs PEIICHUS CTEPEOMETPUUYCCKUX 3ajad,
MPEINOAraloIIUX HECKOJBKO IIIaroB PEUICHUs, ©CIM YCIOBUS TNPUMEHCHHUS 3aJaHbI
B SIBHOU (opme;

MPUMEHSATh  MPOCTEHINME  TPOrpaMMHBIE  CPEICTBA M DJIEKTPOHHO-
KOMMYHUKAITIOHHBIE CUCTEMBI TPH PEIICHUH CTEPEOMETPUUICCKUX 3a]1a4;

MPUBOJANTH MPUMEPHl MATEMATHYECKUX 3aKOHOMEPHOCTEH B MPHUPOAEC U >KHU3HHU,
pacrmo3HaBaTh MPOSBICHUE 3aKOHOB TEOMETPUHU B UCKYCCTBE;

MIPUMEHSTH TIOJTyICHHBIC 3HAHUS Ha MPAKTHKE: aHATM3UPOBATH PEATbHBIC CUTYaITUN
U TIPUMEHSATHh W3y4YEHHBIC TOHATHS B TMPOIECCE TMOWCKA PEIICHUS MaTeMaTHYCCKU
chopMynMpoBaHHON TPOOJIEMbl, MOJEIUPOBATh peajbHbIE CUTyallUM Ha S3BIKE
T€OMETPHH, MCCIEAOBATh MOCTPOCHHBIC MOJIETH C WCIOJIb30BAaHUEM T€OMETPUUYECKHUX
MOHATUH W TEOpeM, ammapara aareOpbl, pemaTh MPAKTHYECKHE 3aIadd, CBS3aHHBIC
C HAXOXJACHUEM T€OMETPUICCKUX BEITHUNH.

K koniy 00yuenus B 11 kiacce o0yvaroniuiicss HayquTCs:

OTICpUPOBATh  TOHATHAMH:  ITWIMHAPUYECKAs  IMOBEPXHOCTh, oOpasyrommue
MUJTUHAPUYECKON TOBEPXHOCTH, MHJIMHIP, KOHHYECKAash MOBEPXHOCTh, OOpa3yrOIINe
KOHUYECKOW TTOBEPXHOCTH, KOHYC, ChepruiecKas MOBEPXHOCTb;

pacrno3HaBaTth Teja BpalieHus (MUIUHIp, KOHYC, cepa U map);

OOBSACHSTH CIIOCOOBI TIOJIYYECHHUS TEJl BPAIICHUS;

KJIaCCU(PUITMPOBATH B3aUMHOE PACIIOJIOKEHHUE C(Pephl U TUIOCKOCTH;

OTepUPOBATh TMOHATHUSMH: IIAPOBOM CETMEHT, OCHOBAaHWE CETMEHTAa, BBICOTA
CErMEHTa, IAPOBOU CIIOM, OCHOBAHUE LIAPOBOTO CJI0SI, BBICOTA IIAPOBOI0 CJIOS, IAPOBOU
CEKTOD;

BBIYHCIIATh 00BbEMBI M TIJIOMIAM TOBEPXHOCTEW TEN BpAIlEHUs, T€OMETPUIECKUX
TeJI C MPUMEHEHUEM (PopMYII;

OTIEpUPOBATh TOHSATUSMH: MHOTOTPAHHUK, BIIMCAHHBIA B chepy M OMUCAHHBIN
okoJ10 cdepsl, chepa, BUcCaHHAs B MHOTOTPAHHUK WJIM TEJIO BPAIllCHHUS,

BBIYHCIIATh COOTHOIICHUS MEXIy IUIOMAIIMA TOBEPXHOCTEH u oObeMamu
MMOJOOHBIX TEI;

n300pakaTh u3ydaembie GUTYPHI OT PYKH U C MPUMEHEHHEM MPOCTHIX YEPTEKHBIX
WHCTPYMEHTOB;

BBITIOJIHATH (BBIHOCHBIE) IUIOCKUE YEPTEKU M3 PHUCYHKOB IMPOCTBHIX OOBEMHBIX
buryp: BUI CBepXY, COOKY, CHU3Y, CTPOUThH CEUCHUS TEJI BPAIICHUS;

W3BJICKATh, UHTEPIPETUPOBATH u npeoOpa3oBLIBAThH uHpopmaIuio
O TPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTypax, TMPEACTABICHHYI0O Ha YepTekax
U PUCYHKAX;
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OIIEpUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBINOJIHATD JICHCTBUS CIIOKEHHSI BEKTOPOB, BBIUYMTAHUS BEKTOPOB U YMHOKECHMS
BEKTOpPA Ha YUCJIO0, OOBACHATH, KAKUMHU CBOMCTBAMU OHM 00JIaJat0T;

OPUMEHATH IPAaBUJIO TapalJIeNICIUIE 1a;

ONEepUpOBaTh MOHATHUSIMH: JE€KapTOBBl KOOPAMHATHI B IPOCTPAHCTBE, BEKTOD,
MOAYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJI MEXAY BEKTOPaMH,
CKaJISIPHOE MPOU3BEACHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPBI;

HaXOAUTh CyMMY BEKTOPOB M IIPOM3BEJIECHUE BEKTOpPA HAa YHUCIO, YIOJd MEXIY
BEKTOpaMH,  CKAJIIPHOE  NPOU3BEACHUE, pacCKIaIbIBaTh  BEKTOp IO  ABYM
HEKOJIJIMHEAPHBIM BEKTOPaM;

3aJ1aBaTh INIOCKOCTh YPAaBHEHUEM B JAEKAapTOBOM CUCTEME KOOP/INHAT;

OPUMEHATh TeOMEeTpudeckue (PakThl NIl PEIICHUsT CTEPEOMETPUYECKUX 3ajad,
MPEANOIAraloINX HECKOJIbKO IIaroB PElIeHUs, €CIHM YCJIOBUA NPUMEHEHHS 3aJaHbl
B IBHOU (popme;

pemiath NPOCTEHIIME TEOMETPUYECKME 3aJayd Ha IIPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METOAA;

pemaTh 3a/a4d Ha JI0KAa3aTeIbCTBO MAaTEMaTUYECKUX OTHOLICHWHA M HAaXOXKICHUE
reOMETPUUYECKUX BEJMYMH 110 00pa3LaM Uil alropuTMam, IpUMEHsIs U3BECTHBIE METO/IbI
IIPU PELIEHUH CTaHAAPTHBIX MATEMATHYECKUX 3a/1a4;

NPUMEHATh  MPOCTEHINNE  NPOrpaMMHBIE  CPEICTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPH PELICHUH CTEPEOMETPUYECKUX 3a/1a4;

MPUBOAUTH MPUMEPHl MATEMATUUYECKUX 3aKOHOMEPHOCTEH B MPHUPOAE U KHU3HHU,
pacno3HaBaTh MPOSIBICHUE 3aKOHOB FEOMETPUU B UCKYCCTBE;

MIPUMEHSTH NOJIyYCHHbIE 3HAHUS HA MPAKTUKE: aHATU3UPOBATh pPealbHbIE CUTYalIH
U TPUMEHATh M3YyYEHHbIE TOHSATHS B MPOIECCE IOKMCKA PEIICHUS MaTeMaTUYECKU
c(OpMyJIMPOBAHHON MPOOJIEMBI, MOJEIMPOBATh pealbHbIE CHUTyalldd Ha s3bIKE
r€OMETPUH, UCCIEA0BATh MOCTPOEHHBIE MOJEIN C HCIOJIB30BAHUEM I€OMETPHUUYECKHUX
MOHATUH W TEOpeM, ammapara aareOpbl, pelaTh MNPAaKTUYECKHE 3aJauyM, CBS3aHHbIC
C HaXOXJAECHUEM T'€OMETPUUECKUX BEJIMYMH.
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10 KJIACC
HanmenoBanue pa3gena  [KonnyecTBo OcHoBHOE cozepkanne OCHOBHBIE BUJIBI IEATEIBHOCTH
(TemnI) Kypca 4JacoB oOy4Jaronuxcs
BBeleHne B cTepeoMeETpUIo 10 OCHOBHBIE NIOHATHUS CTEPEOMETPUU: AKTYaaIu3upoBaTh (HaKTh

TOYKa, MPsAMasi, MIOCKOCTh,
npoctpaHcTBo. [IpaBuina nzoopakenus
Ha pUCYHKaX: U300paKeHUs
TUTOCKOCTEH, MapaJiJIeIbHBIX MPSMBIX
(OTpe3KOB), cepeMHbI OTPE3Ka.
[TonsTus: nmepecekaromuecs
TJIOCKOCTH, TIEPECEKAOIIHECS TIpsiMast
U TUTOCKOCTb.

3HAKOMCTBO C MHOTOTpaHHUKAMH,
U300paKeHNEe MHOTOTPAHHUKOB

Ha PUCYHKaX, Ha MPOCKITMOHHBIX
yeprexax. HadanbHbie cCBeACHUS

0 KyOe 1 mupamujie, ux pa3BepTKu

u Mozenu. CedeHns MHOTOTPaHHHUKOB.
[TonsTre 060 akCHOMATHYECKOM
MIOCTPOCHUH CTEPEOMETPHUH: aKCHOMBI
CTEPEOMETPHUH U CIICJCTBUS U3 HAX

¥ METOJIbI TUTAHUMETPUH,
peJieBaHTHBIEC TEME.

IMonyuaTts npeacTaBICHUS

O MPOCTPAHCTBEHHBIX

¢burypax, pazouparhb

pOCTEHIITe MpaBuiIa U300paKeHUs
TUX QUryp.

MN300pakaTh NpsMYIO U IIIOCKOCTh
Ha PUCYHKE.

Pacno3HaBaTh MHOTOTpaHHUKH,
nupamuy, Kyo, Ha3pIBaTh UX
DIIEMEHTHI.

JlenaThb pUCYHOK Ky0a, TUPaMU/IbI,
HaXOJIUTh OIIMOKH B HEBEPHBIX
HN300paKCHUSX.

3HAKOMHUTBHCSA C CCUCHUSIMHU,

C METOJIOM CJIEJIOB; UCIIOJIb30BATh
TSl TIOCTPOCHHUS CEUCHUSI METO/T
CJIEJIOB, KPATKO 3aIMChIBATH I1ard
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MOCTPOCHUS CEUCHHUSI.
Pacno3naBaTthb BuJ cEUCHUS

Y OTHOIIIEHUH, B KOTOPBIX CEUCHHE
nenuT pedpa Ky0a, HaXOAUTh IO
CCUCHMUSI.

Hcnoab3oBath nojgodue

P PELLICHNUH 3a/1a4 Ha IOCTPOEHUE
CEUYECHUI.

3HAKOMHUTBCH C aAKCHOMAaTUYECKUM
MIOCTPOECHUEM CTEPEOMETPHH,

C aKCMOMaMHU CTEPEOMETPHUH

U CJICACTBUSMH U3 HUX.
NimrocTpupoBaTh aKCHOMBI
pUCYHKaMU U IpUMEpaMU

U3 OKpY’Karolle 00CTaHOBKHU

[IpsiMbI€ 1 TIIIOCKOCTH

B IIPOCTPAHCTBE.
[TapajuieTIbHOCTH NPSAMBIX
U IIJIOCKOCTEN

12

B3anmHoe pacnosioxeHue npsmbIx
B [IPOCTPAHCTBE: MEPECEKAIOIIUECH,
NapajuIeNIbHbIE U CKPEILMBAIOIINECS
IpsIMBIE.

[TapannenbHOCTD MPAMBIX

Y TJIOCKOCTEU B IIPOCTPAHCTBE:
I1apajuIesIbHbIC NPSAMbIC

B IIPOCTPAHCTBE; [1apaJUIEIbHOCTD
TpeX NPSIMBIX; NAPAIIIEITbHOCTD
MIPSIMOU U TNTIOCKOCTH. Y TJIBI

AKTYaJIu3upoBaTh (HaKThl K METOIBI
TJIAHUMETPHH, PEIICBAaHTHBIC TEME,
MPOBOJIUTH aHAJIOTHH.

IlepeuncasiTb BO3MOXKHBIE CITOCOOBI
PaCIIOJIOKCHUS IBYX TTPSIMBIX

B IIPOCTPAHCTRBE, HIUTFOCTPUPOBATH HX
Ha TIpUMEpax.

JlaBaTh onpenesieHue
CKPEIIMBAOIINXCS MIPSMBIX,
bopMyIpPOBATH MPU3HAK
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C COHAIIPaBJICHHBIMHU CTOPOHAMMU; YTOJI
MEXKy OPSIMBIMU B IPOCTPAHCTBE.
[TapannenbHOCTh MIIOCKOCTEN:
napasuielIbHbIE TUIOCKOCTH; CBOMCTBA
NapajuieNIbHbIX MJIOCKOCTEN.
[Ipocreiimme npoCTpaHCTBEHHBIE
(urypsl Ha MJIOCKOCTHU: TETPA3IP, KYO,
MapajulesIeUIe]; TOCTPOCHUE
CCYCHUN

CKPEIIUBAIOIINXCS MPSAMBIX
Y IPUMEHSTH €0 NPU PEIICHUU
3a/1ay.

Pacno3naBath npusmy, Ha3bIBaTh €€
AJIEMEHTHL.

CrtpouTtsb ceueHUs IPU3MBI

HA F'OTOBBIX YEPTEKAX.
Ilepeyncasitb BO3MOKHBIE CITOCOOBI
B3aMMHOI'0 PACTIOJIOKEHUS NPSIMOU
Y IUIOCKOCTH B IIPOCTPAHCTBE,
MIPUBOJAUTH COOTBETCTBYIOILIHE
IIPUMEPBI U3 PEATBHOMN KU3HU.
JlaBaTh onpenesieHue
MapaJuIeIbHOCTH NPSIMOMN

Y TUIOCKOCTH.

D®opMyJTHPOBATH IPU3HAK
MapaJuIeIbHOCTH MTPSMOU

Y TUIOCKOCTH, YTBEPKIACHUE O MPSIMOU
IIEPECEUYECHNUs IBYX IIJIOCKOCTEN,
MPOXOASAUIMX YEPE3 NapasiebHbIC
MpsIMBIE.

Pemars mpakTrdeckue 3agauu

HA IOCTPOCHUE CEYEHUH
MHOTOTPaHHUKA.

OO0BACHATH CITydan B3aMMHOTO
PACIIOJI0KEHUS TIIIOCKOCTEN.
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/laBaTh onpeeseHre MapAJIICIbHbIX
IJIOCKOCTEW; MPUBOJIUTH IPUMEPHI
Y3 PEANIbHOM KU3HU U OKPYKaIOIIEeH
00CTaHOBKH, WJUTFOCTPUPYIOLIUE
[apajuIeIbHOCTh MIIOCKOCTEM.
Hcnoab3oBaTh NpU3HAK
MapajuieIbHOCTH IBYX IJIOCKOCTEH,
CBOMCTBA ITapaJUIEIIbHBIX INIOCKOCTEN
IIPU PELIECHUU 3a/1a49 HA MIOCTPOEHUE.
OO0BACHATH, YTO HA3bIBACTCS
napasuieIbHbIM MPOCKTUPOBAHUEM

Y KaK BBITIOTHSAETCS IPOCKTUPOBAHUE
¢buryp Ha TIOCKOCTb.

N300pakaTh B napajuieIbHON
MPOEKLINH PA3TUUYHbIC
reoMeTpUIECKHe (PUTYPHI.
MoaeaunpoBarhb peajabHbIC CUTyalluU
Ha SI3bIKE TEOMETPUH, UCCIIEIOBATh
MTOCTPOEHHBIE MOJIEININ

C MCTO0JIb30BaHUEM F€OMETPUUECKHUX
TTOHSITHI.

Hcnonb30BaTh Mpy peLICHUH 33/1a4
Ha MOCTPOCHUE CEUCHUH TTOHSTHE
MapajuieIbHOCTH, MPU3HAKU

Y CBOICTBA MapalieNbHBIX PSMbIX
Ha [JIOCKOCTH
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[lepneHIUKYISIPHOCTD IPSIMBIX
U TUIOCKOCTEN

12

[lepneHIUKYIAPHOCTH MPSIMOM

Y TJIOCKOCTU: MEPIIEHINKYIISIPHBIC
MPSAMBIE B IPOCTPAHCTBE, MPSIMbIE
napajuiesibHbIE U IEPIIEHAUKYIISPHBIE
K IUIOCKOCTH, IPU3HAK
MEPIEHAUKYIISIPHOCTH MPSIMOM

Y TTIOCKOCTH, TEOpPEMA O MPSIMOU
MEPIEHIUKYIISIPHOMN TIJIOCKOCTH
[TepnieHauKyNsp U HAKIOHHBIE:
pacCTOsTHUE OT TOYKH J0 IJIOCKOCTH,
PacCTOSIHHE OT MPSAMOU A0 TNIOCKOCTH

AKTYaJIu3upoBaTh (HaKThl 1 METOIbI
IJTAHUMETPHH, PEIICBAHTHBIE TEME,
IIPOBOAUTH AHAJIOTHM.

OO0BACHATDH, KAaKOW YroJ Ha3bIBACTCS
YTJIOM MEK1y NIEPECEKAIOIUMUCS
MPSIMBIMH, CKPEITUBAIOIIUMUCS
MPSIMBIMH B TIPOCTPAHCTBE.

/laBaTh onpeaeieHue
MEPIICHIUKYJISIPHBIX TTPSMBIX

Y IIPSAMOW, IEPIEHAUKYIIIPHON

K IUIOCKOCTH.

Haxoautsb yriibl Mexay
CKPENIMBAIOIIMMUCS TIPSIMBIMH B KyOe
U IpaMuUJIe.

IpuBoauTH NpUMeEPHI U3 PEATTBHON
’KU3HU U OKpYXkaroleld 00CTaHOBKH,
WJUTFOCTPUPYIOLINE
MEPIEHIUKYJIIPHOCTD MPSIMBIX

B IIPOCTPAHCTBE

U MEPIICHANKYISIPHOCTD MPSAMO

K IUIOCKOCTH.

DopMyJaHPOBATH NPU3HAK
MEPIEHIUKYIIPHOCTU MPSAMON

Y TUIOCKOCTH, IPUMEHSTH €r0 Ha
MPaKTUKE: OOBSICHATD
NEPIEeHIUKYIAPHOCTb pedpa Kyda

Y IMaroHaJld €ro rpaHu, KOTopas €ro
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HE COJICPKUT, HAXOAUTH IJINHY
JMaroHaau Kyoa.

BbI4HCISITH BBICOTY ITPABUIIBHOM
TPEYrOJIbHON U IIPABUIIbHOMN
YETBIPEXYTOJIBHON TUPAMUJL [10
JTMHaM pedep.

Pemars 3a1a4un Ha BEIYUCIICHUS,
CBSI3aHHBIE C IEPIICHAUKYIISIPHOCTBIO
IIPSAMOU U TIIOCKOCTH,

C UCTIOJIb30BAaHUEM MIPU PELICHUU
MJIAHUMETPUUECKUX (haKTOB

Y METOJIOB.

OOBACHATD, YTO HA3LIBAIOT
MEPIIEHAUKYIISIPOM U HAKJIOHHOM

13 TOYKH K TJIOCKOCTH;, ITPOCKIIMEN
HAKJIOHHOUW Ha IJIOCKOCTb.
OO0BbACHATH, YTO HA3LIBACTCS
PACCTOSIHUEM: OT TOUKH JI0 IIJIOCKOCTH;
MEXKy TapaJLIETbHBIMU ITIOCKOCTSIMU;
MEXKAY NPSIMOM U MapaJUICIIbHON er
IJTIOCKOCTBIO; MEXKITY
CKPEIIMBAIOIIUMUCS TPSIMBIMH.
HaxoauThb 3TH paccTOsTHUS

B [IPOCTHIX CIIydasiX B KyOe,
MUPAMUJIE, IPU3ME.

MoaenupoBaTh peaibHbIE CUTyallun
Ha A3bIKE TEOMETPUU, UCCIEN0BATH
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MOCTPOCHHBIE MOJICTN
C MCTO0JIb30BAaHUEM I€OMETPUUECKHUX
MMOHSTHUH.

HNcnonb30BaTh Ipy pELICHUH 3a/1a4
Ha MOCTPOCHUE CEUCHUN TEOpEMY
[Tudaropa, cBoiicTBa MPSIMOYTOJILHBIX
TPEYrOJIbHUKOB

Y TIIbl MEXY NPSIMBIMU
Y TIJIOCKOCTSIMU

10

VYTIIbl B IPOCTPAHCTBE: YOI MEXKAY
MIPSIMOU U TJIOCKOCTBIO; IBYTPaHHBIN
YTOJI, JUHENHBIN YIOJI IByTPAaHHOTO
yria.

[leprieHIMKYNSAPHOCTH TIOCKOCTEN:
IPU3HAK NEPIIEHIUKYJISIPHOCTH ABYX
niockocter. Teopema o Tpex
NEPIIEHIUKYIIIpax

AKTYaIu3upoBaTh (HaKThl 1 METO/IbI
IJIJAHUMETPUM, PEIICBAHTHBIE TEME,
IIPOBOAUTH AHAJIOTHUM.

/laBaTh onpeaejieHue yria Mexay
MPSIMOM U TIIOCKOCTBIO,
(bopMyIMpOBaTh TEOPEMY O TPEX
NEPIEHIUKYIIApax U 00paTHYIO K HEMl.
Haxoauts yron Mexay npsiMon

Y IUNIOCKOCTBIO B MHOTOTPAHHUKE,
PAcCTOSIHUE OT TOYKHU 0 NPSIMOMN

Ha IUVIOCKOCTH, UCTIOJIb3Ys TEOPEMY

O TpeX NEPNEHIUKYJIIAPaX.
IIpoBoauTh Ha yepTeKe
MEPIICHIUKYJIAP: U3 TOUKU

Ha IPSIMYI0; U3 TOYKU Ha INIOCKOCTb.
JaBaTh onpeniesieHue ABYTrPaHHOTO
yIJIa U €T0 JJIEMEHTOB.

O0BsACHATH PAaBEHCTBO BCEX
JIMHEWHBIX YIJIOB IByTPAHHOTO yTJIA.
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HaxoauTh Ha yepTexe ABYTPaHHBIN
YTOJI TIpU pedpe MUPAMHUIBI, IPU3MBI,
napajuieienuneaa.

JlaBaTh onpeaeseHue yriia MEXIy
TJIOCKOCTSIMM.

/laBaTh onpenesieHue

1 GopMyJIHPOBATH MPU3HAK
B3aMMHO IEPIEHIUKYIISIPHBIX
IIJIOCKOCTEM.

Haxoautsb yribel MEXAY MIIOCKOCTSIMHA
B KyOe U mupamue.

HUcnonb30BaTh py peLICHUH 33034
OCHOBHBIE TEOPEMBI U METOJIbI
TJTAHUMETPHH.

MopaeaupoBarh peajabHbIe CUTyalluU
HAa SI3bIKE TEOMETPUH, UCCJIeI0BATH
MMOCTPOCHHBIE MOJAEIN

C MCTO0JIb30BAaHUEM F€OMETPUUECKHUX
TIOHSITUI.

HUcnonb30BaTh py pelICHUH 3a1a4
Ha MOCTPOCHUE CEUCHUN
COOTHOUIEHHUSI B MPSMOYTOJIbHOM
TPEYTOJIbHUKE

MHOrorpaHHuKH

11

[TonATHE MHOTOTpaHHUKA,
OCHOBHBI€ DJIEMEHTHI MHOTOTPAHHUKA,
BBINYKJIbIE U HEBBIITYKJIbIE

AKTYaJIu3upoBaTh (HaKThl 1 METOJIbI
MJIAaHUMETPUH, PEIeBAaHTHBIE TEME,
NMPOBOANTH AHAJIOTHH.
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MHOTOTPaHHUKU; pa3BepTKa
MHOTOTPaHHUKA.

[Ipu3ma: n-yrospHas npu3ma; rpaHu
Y OCHOBAHUSI PU3MBI; MIPsIMast

Y HAaKJIOHHAs! IPU3MbI; OOKOBasI

Y MOJIHAS TOBEPXHOCTH MPU3MBI.
[Tapamutenenunen, npsIMOYTrOJIbHbBIN
MapajulesIenUIe] ¥ €ro CBOMCTBA.
[Tupamupa: n-yrojibHasi nMpaMua,
IrpaHu U OCHOBaHUE MUPAMHUIBL;
OOKOBas M MOJHAsl TOBEPXHOCTh
MUPaAMUJIbL; IPABUJIbHAS U YCEUCHHAS
nupamuja.

DJIEMEHTHI PU3MbI U TUPAMU/IBI.
[IpaBuiIbHBIE MHOTOTPAHHUKH:
MOHSTHE MPABUIHLHOTO
MHOT'OTPaHHUKA; MPaBUIbHAS TPU3Ma
U MpaBWIbHAs MUPaMUIA; IPaBUIbHAS
TpeyrojbHas MUupamuaa

U MPAaBWIBHBIN TETpas’aAp; KyoO.
[Ipencrasienue o0 NpaBUIbHBIX
MHOTOTIPaHHHUKAX: OKTa’p, J0AeKadAp
Y UKOCaIP.

CummMeTpus B IPOCTPAHCTBE:
CUMMETPHUS OTHOCUTEIBHO TOUKH,
MPSIMOU, MIIOCKOCTU. DIIEMEHTHI

JdaBaThb onpenesienue
napasuiesienumne/a, pacno3HaBaTh €ro
BHUJbI U U3y4aTh CBOKCTBA.

JlaBaTh ornpejereHue MUupaMu/ibl,
pacno3HaBaTh BUJIbI TUPAMU/I,
(¢hopmympoBaTh CBOMCTBa pedep,
IpaHEy U BbICOTHI IIPABUILHOU
MAPaAMU/IBI.

Haxoauthb miomanb IMoIHON

1 OOKOBOM MOBEPXHOCTU MUPAMHUIBI.
/laBaTh onpeae/ieHne yCEUCHHOMN
MUPaMUJIbl, HA3bIBATh €€ AJICMEHTHI.
DopMyJIHPOBATH TEOPEMY

O IJIOIA I OOKOBOM MOBEPXHOCTH
MIPAaBWJIBHOW YCEUEHHOW TUPaMU/IbI.
Pemarts 3a1aun Ha BBIYKUCIICHUE,
CBSI3aHHBIE C MUPAMHIAMH, a TAKKE
3a/1a4M Ha MOCTPOEHUE CEUCHH.
JaBathb onpenejeHue Ipu3Msl,
pacno3HaBaTh BUJIbI [IPU3M,
U300paxkaTh IPU3MbI Ha YEPTEIKE.
Haxoauthb miomaas moJIHON WIIN
OOKOBOIi TOBEPXHOCTHU TIPU3MBI.
N3yuats cooTHOLIEHUS Dilepa
JUIs yucia pedep, rpaHeit u BepIH
MHOT'OTPaHHUKA.
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CHUMMETPHUH B IUPAMUIAX,
MapaJuIeIICUIIE1aX, MPABUIbHBIX
MHOTOTPaHHUKAX.

Brraucienue 3J1€eMEHTOB
MHOTOTPaHHUKOB: pedpa, IuaroHaiu,
yrael. [nomaas 60KoBO# MOBEPXHOCTH
Y TIOJIHOM TIOBEPXHOCTH MPSIMOM
MPU3MBI, ILTOIIA/Ib OCHOBaHUH, TEOpEMA
0 OOKOBOI MOBEPXHOCTH MPSAMOKN
npu3Mbl. [Inomaas 60koBoit
MTOBEPXHOCTH U MOBEPXHOCTHU
MPaBUJILHOW MUPaMU/Ibl, TEOpEMa

0 TI0Ia I OOKOBOM MOBEPXHOCTH
YCEYEHHOU NTUPaMUIbI

N3y4atb BUIBI TPAaBUIIBHBIX
MHOT'OTPaHHHUKOB, NX HA3BAHUS

Y KOJIMYECTBO IPAHEM.

N3yyarb cumMeTpHIO
MHOI'OTPaHHUKOB.

OO0BbACHATDH, KAKUC TOUKU
Ha3bIBAIOTCS] CHAMMETPUYHBIMU
OTHOCHUTENBHO JAaHHOM TOUKH, IPSIMOM
WJIY TIJIOCKOCTH, YTO HA3BIBAKOT
LIEHTPOM, OCBIO WJIU IIJIOCKOCTHIO
CUMMETPUU (UTYPBHI.

IIpuBoauTH NpUMeEPHI
CUMMETPUYHBIX (DUTYP B apXUTEKTYPE,
TEXHUKE, IPUPOLE.

MoaenupoBaTh peajbHbIE CUTyaluu
HAa A3bIKE TEOMETPUU, UCCIEAOBATH
ITOCTPOEHHBIE MOJIENIN

C MCITOJIb30BAHUEM T€OMETPUUECKUX
MOHSITUIA, UCTIOTB30BaTh MO 1001e
MHOT'OTPaHHUKOB

OO6beMbl MHOTOTPAaHHUKOB

IToastre 06 00bremMe. O0BEM
TUPAMHUIBI, TIPA3MBI

AKTYaJIu3upoBaTh (HaKThl 1 METO/IbI
IJITAHUMETPHH, PEJICBAHTHBIE TEME.
OO0BACHATDH, KAK U3MEPSIOTCS
00BEMBI TE€J1, MPOBO/Is1 AaHATIOTHIO

C U3MEPEHUEM IUIOLIAIECH
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MHOT'OYT'OJIbHUKOB.
D®opMyIMPOBATHh OCHOBHbBIE
CBOMCTBa 00BEMOB.

N3yyarb, BBIBOAUTH (POPMYJIBI
o0BbemMa MpSMOYTOJIBHOTO
napajuieienuneaa, pu3Msl

Y IIUPAMM/IBI.

BbruncasTe 00beM MPU3MBI

Y IUpaMUIbl IO UX AJIEMEHTaM.
IIpumeHATH 00BEM 11 PELLICHHUS
CTEPEOMETPUYECKHUX 3a7a

Y JUUIS1 HAXOKJICHUSI TEOMETPUYECKUX
BEJIMYHH.

MopaeaupoBarh peajabHbIe CUTyalluU
Ha SI3bIKE T€OMETPHH, HCCIAEA0BATH
MOCTPOEHHBIE MOJIEIH

C UCIOJIb30BAaHUEM I€OMETPUUYECKHUX
MTOHATHI

[ToBTOpEHME: CeueHusl,
PACCTOSIHUSI U YTJIbI

[TocTpoeHue ceueHuni

B MHOTOTPaHHHMKE.

Brruncnenue pacCTosSHUM: MEXKIY
JNBYMs TOYKaMH, OT TOUKH JI0 PSAMOW,
OT TOYKH JI0 IJIOCKOCTH; MEXKIY
CKPEILHBAOIIAMUCS ITPSIMBIMH.
Brrunciienue yrioB: MexIy

CTpouthb ceueHre MHOTOTPaHHUKA
METOJIOM CJIE/IOB.

JlaBaTh onpe/ejieHne PacCTOSTHUS
Mexay purypamu.

Haxoaurthb paccTosiHuE MEXITY
napajyuieIbHBIMU INTIOCKOCTAMH,
MEXy MIIOCKOCTBIO U MapaljieIbHON
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CKPEIIHBAIOIIAMUCS IPAMBIMH,
MEK1y IPSAMOM U IIJIOCKOCTBIO,
JBYTPAHHBIX YIJIOB, YIJIOB MEXY
IUIOCKOCTSIMU

€l IIPSAMOM, MEXKITY
CKPEIIMBAIOIIAMUCS IIPSIMBIMH.
CTpouTsb TUHEWHBINA YOI
JIBYTPaHHOTO yTJIa HAa YEPTEKE
MHOT'OTPAaHHHMKA U HAXOAUTH €TO
BEIINYUHY.

Haxoauthb yriel MeXAy IIIOCKOCTSIMHA
B MHOT'OTPaHHUKAX

OBLIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

68
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11 KJIACC
HaumenoBanue paznena  |[KonudectBo OcHOBHOE coziep>KaHne OcCHOBHBIE BUJIBI IEATEITBHOCTH
(TemnbI) Kypca 4acoB oOyJaronuxcs
Tena BpareHus 12 Cdepa u map: neHTp, paauyc, AKTYaJaIu3upoBaTh (HaKThl U METObI

JTUaMETP; TUIOIIAIb IIOBEPXHOCTH
cdepsl. BzanMHoe pacrionoxxeHue
cdepsl U MI0CKOCTH; KacaTeabHas
IUIOCKOCTh K cpepe; III0IIa b
chepsol. U300paxkenue chepsl, mapa
Ha Tuiockoctu. CeyeHus mapa

TJIAHUMETPHH, PEIICBAHTHBIC TEME,
NMPOBOAUTDH AHAIOTHH.

JlaBaThb onpeesenusi cepsl 1 mapa,
UX IIEHTpA, paanyca, ThaMeTpa.
Omnpeneasts chepy kak Gurypy
BpaICHUST OKPY>KHOCTH.
UccaenoBathb B3aiMHOE
pacrosoxxeHue chepbl U MI0CKOCTH,
IBYX chep, HIIICTPHPOBATH TO
Ha YepTekKax U PUCYHKaX.
@opmMyaIHPOBATH OIIPE/ICIICHUE
KacaTeIbHOM IIIOCKOCTH K cdepe,
CBOWCTBO M MPU3HAK KaCATEIbHOU
TJIOCKOCTH.

3HAKOMHUTBCS C T€0/IC3NICCKUMU
JUHHUSIMU Ha cepe

[{wmHapUYecKas MOBEPXHOCTb,
oOpa3yroiye MUINHAPUIECKON
TIOBEPXHOCTH, OCh IWIMHAPUIECKON
noBepxHOCTH. [lumuHap: ocHOBaHUS
1 OOKOBasi MOBEPXHOCTH,

OOBACHATD, YTO HA3LIBAIOT
IWJIMHIPOM, Ha3bIBATh €0 3JIEMEHTHI.
N3yyath, 00bICHATDH, KaK OJTYYUTh
UWIMHAP MYTEM BpaIllCHUS
MPSMOYTOJIbHHKA.
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o0pa3syromias U 0Ch; IJIOMIAb
OOKOBOI1 U TTOJTHOM TOBEPXHOCTH.
N300pakeHne muianHIpa

Ha IUIOCKOCTHU. Pa3BepTka nuimHapa.
CedeHus UIMHAPA

(TUTOCKOCTBIO, MapajuIeIbHON

WM TIEPICHINKYIISIPHON OCH
UUAJTUHAPA)

BbIBOAMTH, HCIIOJIB30BATH (OPMYJIBI
JUIS BBIYKCIICHHS TUIOMA A OOKOBOM
MMOBEPXHOCTHU LWJIHHAPA.

N3yuarth, pacno3HaBaTh pa3BepTKy
UWIAH]IPA.

N300pakaTh HWIMHIAP U €70 CEUCHUS
TUIOCKOCTBIO, IIPOXOJAIICH Yepe3 €0
OCb, MAPAJIICITBHON WU
MEePIEHIUKYJISIPHOMN OCH.

HaxoauTh miomany 3TUX CEeYCHUM.
MoaeaunpoBarh peajabHbIC CUTyallnU
HAa SI3bIKE TEOMETPUH, UCCJIeI0BATH
MMOCTPOEHHBIE MOJICIIH

C UCITOJIb30BAHUEM T€OMETPUUYECKHUX
MMOHSITHH

Konunueckas noBepxHOCTb,
o0pa3yroIue KOHHIEeCKOM
MOBEPXHOCTH, OCh U BEpIINHA
KOHHUYECKON TOBEPXHOCTH.
Konyc: ocHOBaHue 1 BeplnHa,
oOpasyrolias U oCh; IJIOMIadb
OOKOBO ¥ TIOJITHOM MMOBEPXHOCTH.
VY ceueHHslil KOHYC: oOpa3yroume
U BBICOTA; OCHOBAHUS U OOKOBas
MOBEPXHOCTb.

N300paxxeHne KoHyca Ha IJI0CKOCTH.

OO0BACHATH, KAKOE TEJI0 HA3BIBAIOT
KPYTOBBIM KOHYCOM, Ha3bIBaTh €ro
DJIEMEHTHI.

N3y4yarh, 00bACHATH, KaK MOJTYYUTh
KOHYC ITyTEM BpaIllCHUS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
M300paxaTh KOHYC U €r0 CEYEHUs
MIJIOCKOCTBIO, TPOXO/IAIIEH Yepe3 OCh,
U TJIOCKOCTBIO, IEPIEHUKYIISIPHON
K OCH.

N3yuatsh, pacno3HaBaTh pa3BEePTKYy
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PasBepTka koHyca.

Ceuenust KoHyca (TIOCKOCTHIO,
napauIeIbHOW OCHOBAHHUIO,

Y TUTOCKOCTBIO, TPOXOISIICH
4yepes3 BEPIIUHY)

KOHYCa.

BbIBOAUTH, HCI0JIB30BATH (POPMYITBI
JUUIS. BRIYHMICJICHHUS TUIOMIaaN OOKOBOM
MMOBEPXHOCTH KOHYCA.

Haxoautsp miomagu CeUeHUH,
MPOXOISIIMX YE€PE3 BEPUIMHY KOHYCa
WJIY TIEPIEHIUKYIISIPHBIX €r0 OCH.
OO0BsICHATH, KAKOE TEJI0 HA3bIBACTCS
YCEUECHHBIM KOHYCOM.

N3yuaTthb, 00bACHATH, KaK €T0
MOJIYYUTh ITyTEM BpallCHUS
MPSAMOYTOJIBHOW TPAICLHH.
BbIBoAMTH, NPUMEHATH POPMYITY
JUUTS BBIYMCJICHUS TIJI0Ia Il OOKOBOM
MMOBEPXHOCTH YCEUECHHOTO KOHYCa

KoMOuHarms Te BpareHus

Y MHOTOTPaHHUKOB. MHOTOIpaHHUK,
OMMMCaHHBINA 0KOJIO chepsl; chepa,
BITMCAHHAsl B MHOTOTPAHHUK HJIH

B TEJIO BpaIllCHUS

AKTYaIu3upoBaTh (HaKThl U METOBI
IJIJAHUMETPHH, PEIICBAHTHBIE TEME,
IIPOBOAUTH AHAJIOTHUM.

Pemarb crepeoMerpuyeckue 3a1auu,
CBSI3aHHBIC C TE€JIAMH BpPAILICHUS,
IMOCTPOCHUEM CEYEHHM TEJI BPalllCHHUS,
C KOMOMHAIUSIMU TEJ BpaILlEHUs

Y MHOTOI'PAHHUKOB Ha HAXO0XKCHUE
r€OMETPUYECKUX BEJIMYHH.
HUcnoib3oBaTh Ipy peLICHUN
CTEPEOMETPUYECKHX 3a7a4
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IJIAaHUMETpUYECKre (paKThl 1 METOIbI
3aJIa4M Ha BBIYHCIICHHUE

U JJ0Ka3aTeIbCTRO.

MoaeanpoBarb peajabHbIC CUTyalluH
Ha SI3bIKE TEOMETPUH, UCCJIEI0BATH
MIOCTPOCHHBIE MOJEIHU

C MCTO0JIb30BAaHUEM I€OMETPUUECKUX
MOHSATUN

OO0OBeMBI TEN

[Tonstue 06 06beMe. OCHOBHBIC
CBOMCTBA 0ObEMOB TEJI.

O06beM nuIIMHIpa, KOHYyCA.
O06bem mapa u miomab chepsl

AKTYaJaIu3upPoBaTh (HaKThl U METObI
IUTAHUMETPHH, PEIICBAHTHBIE TEME,
IIPOBOAUTH AHAJIOTHH.

BoIBOAMTSH, HCII0/1B30BATH
(bopMyIibl 00BEMOB: TPU3MBI,
HWJIMHIpPA, TUPaMU/Ibl, KOHYCa;
YCEYEHHOM IUPAMUBI U YCEYEHHOTO
KOHYCa.

Pemiateb crepeomerpuyeckue
3a/1a41, CBS3aHHBIE C BBIYMCICHUEM
00BEMOB.

DopMyJIHPOBATH ONIPEACIICHUE
1IaPOBOT0 CETMEHTA, IIaPOBOTO CII0,
IaPOBOT'0 CEKTOPA.

I[MpumeHsaTs GopMyIibl

JUTSL HAXOXKIEHUSI 00bEMOB

1IaPOBOI'0 CETMEHTA, LIIAPOBOTO
CEeKTopa
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[Tono0OHbIE TeNla B MPOCTPAHCTBE.
CooTHOIIEHUS MEXKIY TIIOMA MU
IOBEPXHOCTEH, 00BeMaMu TOJJOOHBIX
TeI

Pemarts crepeoMeTpuueckue 3aa4u,
CBsI3aHHBIE C 00BEMOM IIapa

U TUIOLIAAbI0 chephl.
MoaenupoBaTh peajibHbIE CUTYaIIUU
Ha A3bIKE€ TEOMETPUH, UCCIEAOBATh
MTOCTPOECHHBIE MOJIENIN

C UCIIOJIb30BaHUEM T€OMETPUUECKUX
TTOHSITHH.

AKTYaJIu3upoBaTh PaKkThl 1 METOIbI
IJITAHUMETPHH, PEIICBAHTHBIE TEME,
MPOBOAUTH aHAJIOTHUH.

Pemarts crepeoMeTpruyecKue 3a/1auu,
CBSI3aHHBIEC C COOTHOIIIEHUEM 00bEMOB
Y TTIOBEPXHOCTEHN MOJAOOHBIX TeJ

B MIPOCTPAHCTBE.

MoaeaunpoBarh peajabHbIC CUTyalluU
Ha A3bIKE TE€OMETPUU, UCCIEA0BATh
MOCTPOCHHBIE MOJICIIN

C UCIIOJIb30BaHUEM T€OMETPUUECKUX
MMOHSATUI

BeKTopbl 1 KOOpIMHATHI
B IPOCTPAHCTBE

10

BekTop Ha mmockoctu

u B ipoctpancTBe. CloKeHne

Y BBIUUTAHUE BEKTOPOB. Y MHOYKEHHE
BEKTOpA Ha 4nciio. Paznoxenue
BEKTOpA MO TPEM HEKOMILJIAHAPHBIM
BekTopam. [IpaBuio

AKTYaJau3upoBaTh PaKThl 1 METOIbI
IJJAHUMETPHH, PEJICBAHTHBIE TEME,
MIPOBOAUTH AHAJIOTHH.
OnepupoBarb NOHATHEM BEKTOP

B IIPOCTPAHCTBE.

DopMyJIHPOBATH IPABUIIO
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napajuieienuneaa.
Pemenue 3aga4, CBSI3aHHBIX

C IPUMEHEHUEM IIPABUJII AEUCTBUI

C BEKTOPAMH.

[IpssmoyrosibHas cucTeMa KOOpAUHAT
B rpocTpaHcTBe. KoopauHatel
BekTopa. [Ipocreimue 3anaun

B KOOpAMHATaX. Y TOJI MEXIY
BekTOpamu. CkanspHoOe
IIPOU3BEICHUE BEKTOPOB.
Brrunciienre yrioB Mexay NpsiMbIMU
Y TTOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METO
IIPU PELICHUHU F€OMETPUYECKUX 3a]1a4

napajuleNIenuneaa Ipy CI0KEHUN
BEKTOPOB.

CkiaapiBaTh, BBIYMTATH BEKTOPHI,
YMHO2KATh BEKTOP Ha YUCJIO.
MN3y4yaTh OCHOBHBIE CBOMCTBA 3TUX
Omepanuu.

JlaBaThb onpenesneHne npsMOyroabHON
CHUCTEMBI KOOPAMHAT B IIPOCTPAHCTBE.
Bbipa3uTh KOOpAUHATHI BEKTOPA
4yepe3 KOOPAUHATHI €I0 KOHIIOB.
BoIBOAMTE, HCI0/IB30BATH (POPMYJLY
JUTMHBI BEKTOPA W PACCTOSIHUS MEXKITY
TOYKAMH.

BripaxkaTrh CKOISIpHOE NPOU3BEICHUE
BEKTOPOB Y€pe3 UX KOOPJANHATHI,
BBIYUCIISIT YTOJl MEXKY ABYMSI
BEKTOPAMH, ABYMSI IIPSIMBbIMHU.
Haxoaurtsb yroy Mexmay npsiMon

Y TJIOCKOCTBIO, YIOJI MEKY IBYMSI
TJIOCKOCTSIMU aHAJTUTUYECKUMU
METOAAMHU.

BuIBOAMTE, HCII0JIB30BATH (popMy.1y
PacCTOSHUS OT TOUYKHU JO ITIOCKOCTH

[ToBTOpEeHue, 06001ICHNE
W cUCTeMaTHu3alys 3HaHUH

OcHoBHBIE (DUTYPHI, (HAKTHI, TEOPEMBI
Kypca IUIaHUMETPUU. 3aJa4uu
MJIAHUMETPHUH U METOBI UX

Pemars npocreimme 3agaun
Ha HaxO0XJICHUE JJIMH U yTJI0B
B T€OMETPUUYECKUX (PUTypax,
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peLIeHHUS.

OcHoBHbIE QUTYPBI, PAKTHI, TEOPEMBI
Kypca CTepeoMETpun. 3aaun
CTEPEOMETPUU U METObI X PEIICHUS

npuMeHaTh Teopemy [udaropa,
TEOPEMBI CUHYCOB U KOCUHYCOB.
HaxoauThp mioria s MHOTOYTOJIbHUKA,
Kpyra.

Pacno3naBath o j00HbIE PUTYPHI,
HAXOJUTh OTHOILICHUS JIJTUH

Y IJIOIIAJIEH.

Hcnonb30BaTh Npu peICHUN
CTEpEOMETPUUECKHX 3a/1a4 (PaKThI

¥ METOJIbI TUTAHUMETPHUU

OBILEE KOJIMYECTBO
YACOBIIO ITPOTPAMME

34
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OEJAEPAJIBHASA PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA
«BEPOSATHOCTDBb U CTATUCTHUKA»

IHHOACHUTEJIBHASA 3AIIMCKA

VY4eOHblii Kypc «BeposTHOCTP M cTatucTuka» 0a30BOr0 YpPOBHS SIBISIETCS
NPOJOJDKEHHEM M Pa3BUTHEM OJHOMMEHHOTO Yy4eOHOro Kypca ©a30BOro ypoBHS
OCHOBHOTO 001ero oOpa3oBaHus. Y4eOHBIN Kypc MpeaHa3HaueH aisi GOpMUPOBaHUS
y 00y4aromuxcsi CTAaTUCTUYECKON KyJIbTYphl U IOHUMAHHS POJIH TEOPHH BEPOSATHOCTEN
KaK MaTeMaTHYeCKOr0 WHCTPYMEHTa MAJs M3YYCHHs CIydalHBIX COOBITH, BEIUYHH
u mpoueccoB. Ilpu wu3yueHmn ydeOHOro Kypca oO0OTamarTCs MpeICTaBICHUS
oOyJaromuxcst 0 METoJax MCCIEA0BAHNS U3MEHYMBOIO MUPA, Pa3BUBACTCS TOHUMAHUE
3HAYUMOCTH W OOIIHOCTH MAaTEeMaTHYECKUX METOJOB TO3HAHMUS KaK HEOThEeMJIEMOU
9aCTH COBPEMEHHOTO €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUSI.

Copepxxanue yueOHOro Kypca HalpaBieHO Ha 3aKperyieHue 3HAHWUW, MOJTyYEHHBIX
IpU HU3YYEHUHM Kypca Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUS, U Ha DPa3BUTHUE
NPEJCTaBICHUNA O CIlydalHBIX BEJIMYMHAX U B3aUMOCBS3AX MEXKIYy HUMHU Ha BaKHbBIX
npUMepax, CIOKEThl KOTOPBIX TOYEPIHYTHl W3 OKpYKawIero mupa. B pesynprare
y oOydaromuxcs JOJDKHO — cOpMUPOBAThCS — MPEJCTaBICHHME O  HauOoliee
YyIOTPEOUTENBHBIX U OOIMIMX MAaTEMATUYECKUX MOJEIAX, UCHIOIb3YEMBIX ISl OMUCAHMS
aHTPOMOMETPUUECKUX U JIEMOTpapUUECKUX BETUUYNH, TOTPEIIHOCTEN B pa3IMuHOTO poJa
M3MEPEHUSX, JUIMTENBHOCTH  0€30TKa3HOW pabOThl TEXHUYECKUX  YCTpPOICTB,
XapaKTePUCTHK MACCOBBIX SIBIICHUI M MPOIIECCOB B OOIIECTRE.

B cooTBercTBUM ¢ yKa3aHHBIMH IIeNIIMA B CTPYKType Y4eOHOTO Kypca
«BeposTHOCTh M CTaTUCTUKA» AJIS YPOBHS CPEIHEro 0011ero oopa3oBaHus Ha 0a30BOM
YpOBHE BBIJICJICHBI CIIEIYIONINE OCHOBHBIC COJEpKaTeNbHble JUHUH: «CilydaifHbie
COOBITHS U BEPOATHOCTUY, «CiTydaliHble BETUUYHUHBI U 3aKOH OOJIBIINX YUCETD.

Baxnyio d4acTe yueOHOro Kypca 3aHMMaeT U3y4YE€HHE T€OMETPUYECKOro
¥ OMHOMHAIILHOTO pachlpeesieHnii U 3HAKOMCTBO C MX HETNPEpHIBHBIMHU aHAJOTaMH —
MOKa3aTeIbHBIM U HOPMAIIBHBIM PaCIpeIeICHUSMHU.

Copepxanne nuHuUM «CiydailHble COOBITHUSI M BEPOATHOCTH» CIIY)KUT OCHOBOM
s (OPMHUPOBAaHUS TMPEACTAaBICHUM O pacHpelesieHHd BEpPOSITHOCTEH MEXIy
3HaYEHUSIMU CIy4yallHBIX BEJIMYMH, a TakXKe 53Ta JIMHUSA HeoOXoAauMa Kak 0Oa3za
JUI U3YYEHUs 3aKOHa OONbIIUX Yucel — (yHIaMEHTAIBHOTO 3aKOHA, JACHCTBYIOIIETO
B MPHUPOJC U OOIIECTBE M MMEIOIIET0 MaTeMaThudeckyto Qopmanmsammio. Cam 3aKoH
OOJBIIMX YHCEN TMpeajaraercsi B O3HAKOMHUTENIbHOM (opMe ¢ MHUHUMAJIbHBIM
MCIOJIb30BaHUEM MaTEeMAaTUYECKOTO popMaIn3ma.

Tewmbl, CBSI3aHHBIE C HEMPEPHIBHBIMU CIIyYallHBIMU BEIMYUHAMH, AKIICHTUPYIOT
BHHUMaHHE OOyYalolUXcs Ha OMHCAHUU W U3YYCHUU CIIYYalHBIX SBICHUH C MOMOIIBIO
HenpepeIBHBIX  (QyHKIUH. OCHOBHOE BHHUMaHUE yIENsIeTCS  IOKa3aTelbHOMY
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U HOpPMaJIbHOMY paclpelefieHusiM, NpU 3TOM MPENIoyiaraeTcs O03HAKOMHUTEIbHOE
M3ydeHUE MaTeprasia 0e3 JOKa3aTeIbCTB MPUMEHICMBIX (haKTOB.

OOmiee 4YKMCIO YacoB, PEKOMEHIOBAHHBIX JJII HW3YYCHHS Yy4eOHOro Kypca
«BeposiTHOCTh M cTratucTuka» — 68 yacoB: B 10 kimacce — 34 yaca (1 yac B Hejenio),
B 11 kmacce — 34 gaca (1 gac B Heneno).

COILEPKAHUE OBYUEHMUSA

10 KJIIACC

[IpencraBienre MaHHBIX C TOMOIIbIO Tabiauy U auarpamm. CpegHee
apudmernyeckoe, MeuaHa, HauOOJbIIEe U HAUMEHbBIIIEE 3HAYCHUS, pa3Max, AUCIIEPCHS
Y CTaHAAPTHOE OTKJIOHEHHE YMCIOBBIX HA0OPOB.

CrnydyaliHble SKCHEPUMEHTHl (OMBITHI) W CIy4dalHbIE COOBITHS. DJIEMEHTAapHBIC
coOblTua  (Mcxoabl). BepodTrHOoCcTh ciiyyallHOro cOOBITHS.  BAM30CTH  YacCTOTHI
U BepOSITHOCTU cOObITUH. CiyyallHbIE OIBITHI C PABHOBO3MOXKHBIMU DJIEMEHTAPHBIMU
cOOBITUSIMU. BeposTHOCTH COOBITUH B OMBITAX C PAaBHOBO3MOKHBIMH 3JI€MEHTaAPHBIMU
COOBITUSIMH.

Onepauun Hajx COOBITHSIMH: TI€pEceUeHue, OObEIUHEHHUE, MPOTHUBOIOJIOKHBIE
coObITus. Jnarpammel Ditnepa. @opMmyiia CI0KEHUS BEPOSATHOCTEM.

VYcioBHasg BEPOSITHOCTb. YMHOXKEHHE BEPOSATHOCTEN. JlepeBo  CiiydaiiHOTO
skcriepumenTa. opmyria noinHou BeposTHOocTU. HezaBucumble coObITHS.

KomOunaroproe mpaBuino ymHoxeHus. l[lepecranoBku u dakropuan. Ywucmo
coueranuid. Tpeyronsuuk [lackans. ®opmyna 6unoma HerotoHa.

bunapHbIil ciayyaliHbIil ONbIT (MCHBITAHHME), ycnex M Heynada. HeszaBucumele
ucnbiTanus. Ceprs HE3aBUCUMBIX UCIIBITAaHUM 10 repBoro ycnexa. Cepusi HE3aBUCUMBIX
ucnblTaHui bepHysm.

Cnyuaiinas BennuuHa. Pacnipenenenue BepossTHOCTEN. J(narpamma pacnpeacieHusl.
[Tpumepsl pacnipeiesieHui, B TOM YKCIIE, TEOMETPUYECKOE U OMHOMUAIBHOE.

11 KJIACC

HucnoBble XapaKTEPUCTUKU CIIyYaHBIX BEJIMYUH: MaTEMaTHUYECKOE OXKUIAaHUE,
JIUCIIEPCUS U CTAaHAAPTHOE OTKIJIOHEHHWE. Ilpumepsl npUMEHEHHsT MaTeMaTU4eCKOro
OXKUJAHHS, B TOM YHCIE B 3aJadyax W3 [OBCEIAHEBHOW >XM3HHM. MareMaTuyeckoe
OXHJaHUue OWHApPHOM CclydallHOW BeIWYMHBI. MaTeMaThuueckoe OXKHUJAHUE CYMMBbI
CIIy4alHbIX BEJIMYUH. MareMaTH4ecKoe 0XXUJIaHUE U JUCIEPCHUs T€OMETPUYECKOrO U
OMHOMUAJILHOTO pacIpe/eIeHUH.

3akoH OOJNBIIMX YUCEN U €r0 poJib B HayKe, Mpupoje U ooiiecte. BriOOpouHbIi
METOJ UCCIIECIOBAHUM.

[Ipumepsl  HeNpepbIBHBIX  CIly4aWHbIX BeauduH. IloHATHE O 1UIOTHOCTH
pacripeneneHus. 3ajxadd, NPUBOIAIINE K HOPMAIBHOMY pacnpeneneHuto. [lonsarue
0 HOPMAaJIbHOM PAaCIpPEAECICHNUM.
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HPEIMETHBIE PE3YJIBTATBI

K konity oOyuenus B 10 kiiacce 00y4yaronifiicst moxy4duT CAeAyIOUINe MPEAMETHbIC
pE3yJIbTaThI:

YUTATh U CTPOUTH TAOIUIIBI U TUATPAMMBI;

ONepUpoBaTh MOHATHUSIMHU: CpeaHee apu(pMeTHYecKoe, MeluaHa, HauOoJbIIee,
HavMEHbIIIee 3HAYCHNE, pa3Max MacCUBa YUCIIOBBIX JIaHHBIX;

OTIEpUPOBATH MOHATUSIMHU: CITyIaifHBIN YKCIIEPUMEHT (OTIBIT) M CITy4altHOE COOBITHE,
AJIEMEHTAPHOE COOBITHE (PJIEMEHTAPHBIA HCXOJ) CIYy4ailHOTO OIMbITa, HAXOIUTh
BEPOSITHOCTA B OMNBITAX C PaBHOBO3MOXXHBIMU CIYYaWHBIMH COOBITUSMH, HAXOIUTh
Y CPaBHUBATH BEPOSTHOCTH COOBITUI B U3yYEHHBIX CITyYalHbIX 3KCIIEPUMEHTAX;

HAaXOAUTh U (HOPMYIHPOBATH COOBITHUS: TEepecedeHre M OOBEAMHEHUE TaHHBIX
COOBITUH, COOBITHE, NPOTUBOMOJOKHOE JAaHHOMY  COOBITHIO,  IOJIb30BATHCS
nuarpamMamu Jusnepa u GopMyIion CII0XKEHUsI BEPOATHOCTEH MpU pelIeHUH 3a/1ady;

ONEpUPOBaTh IMOHATUSMHU: YCIOBHAs BEPOSTHOCTh, HE3aBUCUMBIE COOBITHS,
HaxOJIUTh BEPOSATHOCTHM C MOMOILIBIO NpaBWIa YMHOXEHUS, C IOMOILIBIO JepeBa
CIIy4alHOTO OIIbITA;

OPUMEHSATh KOMOMHATOPHOE TMPaBWJIO YMHOXKEHUS TMIPU pEUICHUW 3ajady;

ONEepUpOBaTh TMOHATUSMH: HUCIBITAHUE, HE3aBUCHUMBIC HWCHBITAHUS, CEpUs
UCIIBITaHUH, yCIIeX U HeyJadya, HaXOJUTh BEPOSITHOCTH COOBITHI B CEPUU HE3aBUCHUMBIX
UCIIBITAaHUI JI0 MEPBOTO YyCIieXa, HAXOJAUTh BEPOSITHOCTU COOBITUHN B CEPUU UCTIBITAHUN
bepnyinu;

ONepUpOBaTh MOHATUAMM: CIy4yalHas BEIMYMHA, PACIpEAesICHUE BEPOSTHOCTEH,
auarpamMma pacrpeieieHusl.

K koniry oOyuenus B 11 kiacce oOy4aroniuiicst HOJIy4YUT CIAETYIONINE MPEIMETHBIE
pE3yJIbTaTHI:

CpPaBHMBATH BEPOSATHOCTU 3HAYEHUH CIIy4YalHOM BEJIMYUHBI 10 PACTIPEIEIICHUIO WIH
C IIOMOUIBIO TUArpaMM;

ONepUpOBaTh MOHATUEM MATEMATUYECKOTO OXHUAAHMS, TPUBOJUTH MPUMEPHI, KaK
MPUMEHSECTCA  MAaTEMaTUYECKOE  OXHUAAHWE  CIy4yalHOM  BEJIMYMHBI  HAXOJUTh
MaTE€MaTUYECKOEe O’KHUJIaHUE 10 JTAHHOMY PaCIIpECIICHHUIO;

UMETh MPEACTABICHUE O 3aKOHE OOJIBIIMX YHCEI;

MUMETB MPEJICTABIICHUE O HOPMAJIbHOM PaCIpPEICICHUH.
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10 KJIACC
HaunmenoBanue pazaena  |KonuuecTBo OcHOBHOE COJIep:KaHue OcHOBHBIE BUIBI ICSITEILHOCTH
(TemnI) Kypca 4acoB o0ydJaronmxcs
[IpencraBieHue TaHHBIX 4 [IpencraBieHue JaHHBIX C TOMOIIBIO N3BaexaTs nHGOpMaUIO U3 TAOIHIT
U OlKcaTeNbHasl CTAaTUCTHUKA Tabnui u quarpamm. CpenHee U MarpaMm, MCNoJib30BaTh TaOIUIIbI
apudpMeTHIecKoe, MeIMaHa, U UarpamMebl J1Jisl PeJICTaBICHUS
HauOoJIbIIIee U HAUMEHBIIIEEe CTAaTUCTHUYECKUX JaHHBIX.
3HA4YEeHUS, pa3Max, JUcrepcusl, HaxoanTh onucarenbHbIe
CTaHJAapTHOE OTKJIOHEHUE YUCTOBBIX XapaKTEPUCTUKU JTAHHBIX.
HaOOpOB BoiaBUraTh, KpUTUKOBATH
TUIIOTE3bI O XapaKkTepe CIydYaHOU
M3MEHYMBOCTHU U ONPEAEISIONINX €€
dakTopax
Ciy4ailHbIE OIBITHI 3 City4aitHble SKCIEPUMEHTHI (OTIBITHI) BoiesssiTe Ha IpUMepPax Clly4yalHbIe

U CIy4aHbIC COOBITHS,
OTIBITHI C PABHOBO3MOKHBIMH
PIIEMEHTAPHBIMU UCXOJIaMU

U CIIy4aiiHbIe COOBITHSI.
DnemeHTapHbIe COOBITUS (MCXOIBI).
BeposTHOCTh CilIydyaifHOTO COOBITHS.
BepositHoCTH COOBITHII B OTIBITAX

C PaBHOBO3MOKHBIMHU
AJIIEMEHTAPHBIMU COOBITHUSIMH.
[Ipaktrueckas pabora

COOBITHSI B OITMCAHHOM CITy4YaitHOM
OTIBITE.

DopMyJIUPOBATH YCIOBUSA IPOBEICHUS
CJIy4alHOTO OIIBITA.

Haxoautb BEpOSITHOCTH COOBITHIA

B OIBITaX C PABHOBO3MOKHBIMHU
HCXOJaMHU.

MoaeaupoBaTh ONBITHI

C PaBHOBO3MOYKHBIMH 3JIEMEHTAPHBIMU
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HCXOJIaMH B XOJI€ MTPAKTUYCCKOM
paboThI

Onepanuu HaJ COOBITUSIMU,
CJIOKCHHE BEPOSITHOCTEH

Omneparu Hajg COOBITUAMU:
nepeceveHue, O0beAMHEHNE COOBITHH,
IIPOTHUBOIIOJIOKHBIE COOBITHUS.
Juarpammel Ditnepa. Dopmyna
CJI0’KEHMS BEPOSATHOCTEN

Hcnoab3oBaTh quarpammel Jitiepa

U CJIOBECHOE OMMCAHUE COOBITHIA

1151 hOPMYJIUPOBKHU M H300paKEHUS
0o0OBeIMHEHUS U TIepeCceueHUs COOBITHH.
Pemarts 3aga4un ¢ UCMOIB30BaHUEM
(bOpMyJIBbI CIIOKEHUS BEPOSATHOCTEMN

Y ClIOBHAs BEPOSITHOCTD,
JIEPEBO CIIYyYaHOTO OMBITA,
dbopmyIa noaHoM
BEPOATHOCTH

Y HE3aBUCUMOCTE COOBLITHIA

VYcaoBHas BEPOSTHOCTb. Y MHOXKECHHE
BEPOSITHOCTEU. [[epeBO CiydaitHOro
skcnepuMenTa. Gopmyiia MoJIHOU
BeposaTHOCTU. HezaBucumblie coObITHS

PemaTthb 3aga4m Ha HAXOXKICHUE
BEPOSITHOCTEH COOBITUH, B TOM YHUCIIE
YCJIOBHBIX C MOMOIIIBIO IEpEBa
CJIy4alHOTO OIIBITA.

OnpeneasiTb HE3aBUCUMOCTH COOBITUI
1o opMyJie U 10 OpraHU3aluH
CJIy4alHOIO OIbITA

DN1eMEHTbl KOMOMHATOPUKHU

KomOunaropHoe mpaBuio
yMHO)eHus. [ lepectanoBKM

u ¢akropuan. Yucino couetaHui.
TpeyrosbHuk Ilackaist. @opmyna
o6unoma HeroToHa

Hcnmounb30BaTh MPaBUIIO YMHOXKEHUS
JUISL IEPEUNCIICHUSI COOBITHIM

B CJIy4allHOM OIIBITE.

IHoab3oBaTbest hopmysoi

U TpeyrojibHuKoM Ilackans

JUISL OTIPEIEITICHUs] YUCIIa COYETaHUN

Cepuu nociie10BaTEIbHBIX
WCTIBITAHUN

buHapHbIii ciiydaiiHbIi OIBIT
(ucnpITaHuE), ycrex U Heyiava.
HeszaBucumeie ucnbitanus. Cepust
HE3aBUCHMBIX UCIIBITAHUH J10 IEPBOTO

Pa30uBaTh CII0KHBIE SKCTIEPUMEHTHI
Ha OTAEJIbHBIE UCTIBITAHUS.
OcBauBaTh NOHATHS: UCIIBITAHUE,
Cepus HE3aBUCUMBIX UCIBITAHUM.
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ycnexa. Cepusi He3aBUCUMBIX
WCIIBITaHNN bepryiun.
[IpakTrueckas padora

C UCIIOJIb30BaHUEM AJIEKTPOHHBIX
Ta0JIMLL

IIpuBoaAUTH NPUMEPBI CEpUH
HE3aBUCHUMBIX HCIIBITAHHM.
Pemiate 3aga4u Ha TOMCK
BEPOSTHOCTEH COOBITHI B CEpUH
WCHBITAaHUU JI0 TIEPBOTO yCIIexa

Y B CEpUSX UCTIBITAHUN bepHyIuiu.
HN3yuaTth B X0/1€ IPAKTHYECKOM
padoThI C UCIIOIB30BAaHUEM
AIIEKTPOHHBIX TAOJIUI] BEPOSTHOCTU
COOBITUI B CEPUSIX HE3ABUCHUMBIX
VCIIBITAHUIN

CrnyualiHble BETMYUHBI
U pacrpeaeneHus

CinyvaiiHas BeIMYMHA.
Pacnpenenenne BeposiTHOCTEN.
Juarpamma pacnpenenenus. Cymma

1 IIPOU3BCACHUC CJ'IY‘I&IZHBIX BCIINYHH.

[Ipumeps! pactipenenenuii, B TOM
YHUCJIE TEOMETPUUECKOE
U OMHOMHUAJIBHOE

OcBauBaTh NOHATHS: CITydalHAas
BEIIMYMHA, pacTIpe/ieieHHe, TabauIa
pacnpeneneHus, rimarpamma
pacrpeeIeHus.

IpuBoauTh NpuMepbI
pacnpeeneHnid, B TOM YUCTIe
r€OMETPUYECKOT0 1 ONHOMHUATILHOTO.
CpaBHuUBATB pacrpeeicHus
CIIyYaWHBIX BEJIMYUH

Haxoauthb 3HaYeHUS CyMMBI

Y TIPOU3BEJCHUS CIIyYalHBIX
BEJINYUH.

Crtpoutsb u pacno3HaBarb
reOMETPUYECKOe U OMHOMHUAIILHOE
pacrpeeneHue
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[ToBTOpEHue, 00001ICHHE, 5 OnucarenbHas CTaTUCTHKA. IToBTOPATH N3yUYECHHOE
CHCTEMATU3AIMS 3HAHUHN City4aiiHbI€ ONIBITHI U BEPOATHOCTH Y BBICTPAUBATh CUCTEMY 3HAHHUI
city4ailHbIX coObITHH. Oneparuu
HaJl COOBITUSIMU. DJIEMEHTBI
KOMOWHATOPUKHU, CEPUH HE3ABUCUMBIX
HCTIBITAaHUI
OBILEE KOJIMYECTBO 34
YACOB ITIO ITPOI'PAMME
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11 KJIACC
HaumenoBanue paznena  |KonmuectBo OcHOBHOE coziep>KaHne OcCHOBHBIE BU/IBI IESITEIBHOCTH
(TemnI) Kypca 4acoB o0ydJaronmxcs
MaremaTnyeckoe OKU1aHuE 4 [Ipumepb! nprMeEHEHNS OcBauBaTh INOHATHE MATEMATHYECKOTO
CIIy4alHOU BEJIUYMHBI MAaTEMATUYECKOTO OKUTAHUS OKUIAHUS.
(cTpaxoBaHue, JIOTEPES ). IpuBoauTh 1 00CYKAATH TPUMEPHI
MaremaTn4eckoe 0KUJaHNE CYyMMBI IIPUMEHEHUS MAaTEMaTHYECKOTO
CIIy4YalHbIX BEJIMYMH. OKHJIaHHUS.
MaremaTnyeckoe oKu1anue BbeI4HCIsiTh MATEMAaTHYECKOE
reOMETPUYECKOr0 U OMHOMUATILHOTO OKHJIaHHUE.
pacrnpeneneHnn Hcnoab3oBaTh NOHATHE
MaTeMaTUYECKOTO OKUIAHUS
Y €r0 CBOWCTBA ITPU PEILIEHUN
3a/1a4.
HaxoanTh 1o U3BeCTHBIM opMysIam
MaTEMATUYECKOE OKUAAHUE CYMMBI
CIIyYalHBIX BEJIMYMH.
HaxoanTh 110 n3BeCTHBIM POopMyIIam
MAaTEMATUYECKUE OXKUTAHUS
CIIyYallHBIX BEJIMYMH, UMEIOLINAX
reOMETPUYECKOE U OMHOMHUAIBHOE
pacrpeneseHus
Hucnepcus u cTannapTHOE 4 [ucnepcus u cTaHIapTHOE OcBauBaTh NOHATHUS: JUCTIEPCHS,

OTKJIOHEHHUE CITy4alHON
BEJINYUHBI

OTKJIOHEHUE. Jlucnepcuun
reOMETPUUYECKOT0 U OMHOMHUAIILHOTO

CTaHJAPTHOE OTKJIOHEHUE CIyYaluHON
BEJINYMHBI.
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PacCIpCaciICHUA. Haxozmn) AUCIICPCHUIO
[TpakTiueckas padota I10 PACIIPEICIICHUIO.

C UCTIOJIb30BAHUEM DJICKTPOHHBIX
TaOJIUI]

HaxoauTb 1o N3BECTHBIM
dhopmysiaMm TUCTIEPCHIO
Tr€OMETPUYECKOT0 U OMHOMHAIHLHOTO
pacnpeesieHus, B TOM YUCII€ B XOJIe
MPaKTHYECKON pabOThI

C UCIIOJIb30BAHUEM JJICKTPOHHBIX
TaOJIALL

3aK0H OOJIBIIINX YUCET

3akoH O0oJibIuX yKcesl. BeiOOpoUyHbIit
METO/ UCCIICIOBAHUI.

[IpakTrueckas pabora

C UCTIOJIb30BAHUEM AJIEKTPOHHBIX
TabIIUIL

3HAKOMHUTBCS C BEIOOPOUYHBIM
METO/I0M HCCIIEJOBAHUSI COBOKYITHOCTH
JTAHHBIX.

N3yuarts B X07i€ MPaKTUYECKON pabOThI
C MCTOJIb30BAaHUEM JJIEKTPOHHBIX
Ta0IHL IPUMEHEHHE BBIOOPOUYHOTO
METO/1a UCCIIEIOBaHU

HenpepsiBHBIEC CiiydyaliHbIE
BEJIMYMHBI (pacrpeeieHus)

[Iprmepsl HeNpePBIBHBIX CIIyYalHbIX
BeJIMYUH. OyHKIUS TUIOTHOCTH
pacnpenenenus. PaBHomepHOe
pacnpeiesieHue U €ro CBOMCTBA

OcBauBaTh NOHATHUS: HENIPEPHIBHAS
cily4yaiiHasi BeJIMYMHA, HETIPEPHIBHOE
pacripeneneHue, PyHKIHs MI0OTHOCTH
BEPOSITHOCTH.

IIpuBOAUTH MPUMEPHI HETPEPHIBHBIX
CIIy4alHbIX BEJINYUH.

Haxoautb BEpOSITHOCTH COOBITHIA

10 JaHHOW (DYHKIINH TIJIOTHOCTH, B TOM
YKCIJIE PABHOMEPHOTO pacIpeiesieHus
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HopmanbsHoe pacripenenenne 2 3agauu, IpUBOASAIIME K HOpMAIIBHOMY | OcCBamBaTh NOHATHS: HOPMAJIbHOE
pacnpeneneHnio. OyHKIHS pacrpeielicHHE.
IJIOTHOCTH ¥ CBOMCTBA HOPMAJIBHOTO BoiaeasiTh 110 ONMMCaHUIO CITy4YaiiHbIe
pacnpeneneHusl. BEJINYMHBI, PACIIPEACIICHHBIE
[IpakTrueckas pabora 10 HOPMAJIbHOMY 3aKOHY.
C UCIIOJIb30BaHUEM DJIEKTPOHHBIX IIpuBoauTh NpuMepsI 337a4,
Ta0JIHII MPUBOJAILIMX K HOPMAJIbHOMY
pacIpeneNeHurO.
HaxoauTh 4nCIIOBBIE XapaKTEPUCTUKH
HOPMAaJIbHOTO pacrpeaeieHus
10 U3BECTHBIM (hOpMYyJIaM.
Pematnb 3a1a4u, CBI3aHHBIC
C IPUMEHEHUEM CBOMCTB HOPMaJILHOTO
pacnpeneneHun, B TOM YUCIIe
C UCIIOJIb30BaHUEM JICKTPOHHBIX
TaOJIALL
[ToBTOpEeHue, 06001ICHNE 19 [IpencraBieHne JaHHBIX C IOMOIIBIO ITOBTOPSTH N3YUYEHHOE U BBICTPAUBATh

U CUCTEMATHU3AIINA 3HAHUN

Ta0JIMI] U JUarpaMm, onucaTeabHas
CTaTUCTHKA, OTIBITHI

C pPaBHOBO3MOKHBIMHU
AJIIEeMEHTapHBIMU COOBITUAMH,
BBIYHCIICHUE BEPOSATHOCTEN COOBITUI
C IpUMEHEHUEM (HOPMYIT

U rpapuecKux METOA0B
(koopauHaTHAas Tpsimasi, 1IepeBo,
nyarpamma Jusepa), ciiydaiHbie

CUCTEMY 3HAHUU
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BEJIMYMHBI U pACIPEICIICHHUS],
MaTeMaTUYECKOE OXKUTAHUE
CIIy4YallHOW BEJIUYUHBI

OBUIEE KOJIMYECTBO
YACOBIIO ITPOI' PAMME

34
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HEPEYEHDb (KOAUDPUKATOP) PACITPEAEJIEHHBIX ITO KIIACCAM
MPOBEPSIEMbIX TPEFOBAHUM K PE3YJIbTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJIBHOM MIPOI'PAMMBbI CPEJJHEI'O OBIIETO
OBPA30BAHUSA U DJIEMEHTOB COAEP KAHUSA 10 MATEMATUKE

B ¢enepanbHBIX M pPETMOHANBHBIX MPOIEIypax OICHKHM KadecTBa 0Opa3oBaHUS
UCIIONIB3yeTCs TepeueHb (KoAuUKaTOp) pachpeaesIeHHbIX M0 KjaccaM IMPOBEPSIEMbBIX
TpeOOBaHWI K pe3yJbTaTaM OCBOCHUS OCHOBHOW OO0Opa30BaTEIbHOM MPOTPAMMBI
CpeaHero o01ero 00pa3oBaHus U JJIEMEHTOB COACPIKAHUS TI0 MATEMATHKE.

10 KUIIACC

IIpoBepsieMble TPeOOBaHMS K pe3yJibTaTaM 0CBOCHUSI OCHOBHOM 00pa3oBaTeJIbHOM
MPOrpamMMbI

Kon [IpoBepsiemble MpeAMETHBIE PE3YIbTATHI OCBOEHUSI OCHOBHOM
MIPOBEPSIEMOTO 00pa3oBaTeIbHON MPOrpaMMBI CPEIHETO 00IIIEro 00pa3oBaHus
pe3yJibTaTa
| Yucna v BBIUKCIEHUS
11 OnepupoBaTh MOHATUSAMU: PALIMOHAIIBHOE U IEUCTBUTEIBHOE YUCIIO,
' OOBIKHOBEHHAS U JIECATUYHAS APOOH, MPOIICHTHI
12 BoinonHsate  apudMeTHyYeCKHEe — OMepalud € paldOHATbHBIMU
' U JIEUCTBUTEIHLHBIMU YUCIaMU
13 BbImonHATs OpUOMMKEHHBIE  BBIYKMCICHUS, WCIOJNb3Ys TpaBuUiia
' OKpYTJIEHUS, IeJIaTh PUKUIKY U OILIEHKY PE3yJIbTaTa BhIUUCICHHI
OnepupoBaTh TMOHATHUSIMHU: CTENEHb C IEJbIM IOKa3aTelieM,
cTaHjaptHas ¢opMa 3alucu JCUCTBUTEIBHOIO YHCIA, KOpPEHb
1.4 HATypaJbHOM CTEMEeHH; UCIOJIb30BaTh MOAXOMASIIYI0 (GopMy 3amucu
JNEUCTBUTEIBHBIX YHCENl IS pelIeHUs MPaKTUYECKUX 3ajaad
U TIPEJICTaBJICHUS TAHHBIX
OnepupoBaTh MOHATUSIMU: CUHYC, KOCUHYC M TAaHT€HC MPOU3BOJILHOTO
1.5 yriia; MCIOJIb30BaTh 3alMCh MPOU3BOJIBHOTO yIJIa 4epe3 OOpaTHbhIe
TPUTOHOMETpHUUECKHE PYHKITUN
2 YpaBHEHUS 1 HEPABEHCTBA
OnepupoBaTh MNOHATUSMH: TOXJIECTBO, YpPAaBHEHUE, HEPABEHCTBO,
2.1 1[eJIoe, pAIMOHAJIBHOE, MPPAlMOHAIBHOE YpPaBHEHUE, HEPABEHCTBO,
TPUTOHOMETPUUECKOE YPaBHEHHUE
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BoinonusaTe npeoOpazoBaHUsi TPUTOHOMETPUYECKUX — BBIPAKEHHIM

2.2
U pelliaTh TPUTOHOMETPUUECKHIE YpaBHEHUS
BoInONHATS npeoOpa3oBaHUs HENbIX, palMoOHaAIbHBIX
23 U UpPAlMOHAIBHBIX BBIPAXKEHUN U pellaTh OCHOBHBIC THIIbI IIEJIBIX,
paMOHAIBHBIX U HPPALMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB
24 [IpuMeHsTh ypaBHEHUS U HEPABEHCTBA JIs PEILICHUS] MATEMATUYECKUX
' 3a/1a4 ¥ 3aJ]1a4 U3 pa3IMuHbIX 00JIacTell HAyKU U PeaIbHON KU3HU
MopenupoBaTh peaqbHbIe CUTYallMH Ha SI3bIKE anreOpbl, COCTaBIAThH
2.5 BBIPQ)KEHMSI, YPAaBHEHUS1, HEPABEHCTBA M0 YCIIOBHUIO 331a4M, UCCIIE/IOBATh
MOCTPOEHHBIE MOJIENH C UCIIOIB30BAHUEM alllapaTa ajreopbl
3 OyHKIUYU U TpapuKu
OnepupoBaTh NOHATUSAMH: (DYHKIMS, CHOCOOBI 3aJaHus (PYHKIUH,
3.1 00JacTh OMNpENETICHUS U MHOXECTBO 3HAUYECHUU (PYHKUUHU, Tpaduk
GbyHKIHUU, B3aUMHO 00paTHbIEe (QYHKIIMH
39 OnepupoBaTh MOHATUSAMHU: YETHOCTh M HEYETHOCTh (DYHKIIMH, HYIU
' (GyHKUIHH, TPOMEKYTKH 3HAKOIIOCTOSHCTBA
33 Hcnonb3oBath rpaduku QyHKIUHN 17151 pelICHUs] ypaBHEHU I
3.4 Crpouth M uMTaTh rpauKu JUHEHMHOW (PYHKIUHU, KBaJAPATUUHOU
' GbyHKIHUU, CTENIEHHON (QYHKIIMHU C TIEIBIM MTOKa3aTesieM
Hcnonb3oBaTh Trpaduku (QyHKUIMA I MCCIEAOBaHUS IPOIIECCOB
35 Y 3aBHCUMOCTEH MpU pellieHuH 3aa4 U3 APYTuX Y4eOHbIX MPEIMETOB
' U pEalbHOM >KM3HU, BBIpaXKaTh (HOpMyJaMu 3aBUCUMOCTH MEXIY
BEJIMYMHAMU
4 Havana maTeMaTHuecKoro aHajimsa
41 OnepupoBaTh MOHATUSIMH: TMOCIEIOBATENBHOCTD, apu(pmeTHuecKas
' U TeOMETPUYECKas IPOTPECCHH
OnepupoBaTh MOHATUAMU: OECKOHEYHO YOBIBAIOIIASl T€OMETPUUECKast
4.2 nporpeccusi, cCymMMa OECKOHEUHO YOBIBAIOIICH TIeoMeTpUYECKON
pOrpeccuu
4.3 3amaBaTh MOCJIEI0BATEILHOCTH PA3IMYHBIMU CIIOCOOAMHU
44 Hcnonp30BaTh  CBOWCTBA  MOCIENOBATEIIBHOCTEM W IPOTrPECCU
' JUISL PEIIEHUs] PealbHbIX 3a7a4 NPUKIAJHOTO XapaKTepa
5 MHOk€eCTBa U JIOTHKA
5.1 OnepupoBaTh MOHITUSIMHU: MHOKECTBO, OTIEpalluK HaJl MHOKECTBAMHU

68



Hcnonp3oBaTh TCOpCTI/IKO-MHO}KGCTBeHHHﬁ arrapar Al OIrMCaHuA

5.2 peanbHBIX MPOLECCOB U SBJICHHUW, IIPU PEIICHUM 3a1ad U3 JPYTHUX
y4€OHBIX MPEIMETOB
53 OnepupoBaTb MOHATHSMHU: OINPEACIIEHUE, TEOpEMa, CIIEACTBHE,
' JI0Ka3aTeNnbCTBO
6 Teopust BEpOSITHOCTEN U CTaTUCTHKA
6.1 Yurtath U CTPOUTH TAOJIUIBI U TUATPAMMBbI
OmnepupoBaTh MOHATUSAMHU: CpelHEe apupMETHUECKOoe, MeIuaHa,
6.2 HauOoblllee, HaWMEHbIIEe 3HAUEHHUE, pa3Max MacCHBa YHCIIOBBIX
JAHHBIX
OnepupoBaTh MOHATUSAMU: CIIyYalHBIM  HKCHEPUMEHT  (OIBIT)
U cllydailHOe COOBITHE, 3JIEMEHTApHOE COOBITHE (3JIEMEHTApPHBIN
6.3 UCXOJl) CIY4YallHOTO ONBITa; HAXOAUTh BEPOSTHOCTH B ONBITAX
' C  PAaBHOBO3MOXHBIMH  CIy4YallHBIMH  COOBITUSIMH,  HaXOIUTh
U CpaBHUBATH BEPOSATHOCTU COOBITMII B HW3YYEHHBIX CIy4YalHBIX
HKCIIEPUMEHTAX
Haxonute u (opMyaupoBaTh COOBITHS: NEpECcEUEHUE U O0BETUHEHHE
6.4 JaHHBIX COOBITUH, COOBITHE, MTPOTUBOMNOJIOKHOE TAHHOMY COOBITHIO;
' MOJIb30BAThCS JAUarpaMMamu  Oiiepa U (HOpPMYJTION  CIIOKEHHS
BEPOSITHOCTEN MPH PELLICHUN 3a]1a4
OnepupoBarh MOHATUAMH: YCIOBHAs BEPOSTHOCTb, HE3aBHCHMBbIC
6.5 COOBITHS; HAXOJUTh BEPOSITHOCTU C MOMOILBIO MPaBUJIa YMHOXKEHHUS,
C IOMOUIBIO JIEPEBA CIIYYaTHOTO OITbITa
6.6 [TpyuMeHsATh KOMOMHATOPHOE MPaBMIIO YMHOXEHHS MpPU PEIICHUHU
' 3a1aq
OnepupoBarth MOHATUSMU: HCHBITAHWE, HE3aBUCUMBIE MCIBITAHUSA,
67 cepHsl UCTIBITAaHUI, yCIIeX U Heylaya; HAXOJAUTh BEPOSITHOCTU COOBITHIA
' B CEpPUM HE3aBUCHMBIX MCHBITAHUWA JO NEPBOTO YCIEXa, HAXOAHTH
BEPOSITHOCTU COOBITUI B cepuu UCTbITaHui bepHymiu
6.8 OnepupoBaTh MOHATHSAMU: CiIy4ailHash BEJIMYMHA, pacIpeleieHUe
' BEPOSITHOCTEW, JUarpaMMa pacupeneaeHus
7 I'eomerpus
7.1 OnepupoBatTh MOHATUSIMU: TOUKA, MPsSIMAasi, IIIOCKOCTh
79 [IpuMeHATh aKCHOMBI CTEPEOMETPUM W CIEACTBUS W3 HUX IIPH

pelIeHN TeOMETPUYECKUX 3a/1a4
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7.3

OnepupoBaTh NOHATUSAMU: NAPALIENBHOCTh U MEPIEHIUKYISIPHOCTD
IPSAMBIX U TUIOCKOCTEN

7.4

KnaccuduimpoaTs B3aMMHOE PacoiokeHHE MPSIMBIX U MIIOCKOCTEH
B IIPOCTPAHCTBE

7.5

OnepupoBaTh MOHATHUSIMH: ABYTPAHHBIM YroJl, TPaHH JBYTPAHHOTO
yria, peOpo ABYrpaHHOrO yria, JUHEWHBIA yTroj ABYTPaHHOTO yria,
rpajgycHasi Mepa IBYrPaHHOIO yriia

7.6

OHGpHpOBaTb IMOHATHAMU: MHOI'OI'PaAHHUK, BBIHyKJIbII;'I )41 HGBBIHyKJ'IBIﬁ
MHOT'OI'PaHHHK, 3JICMCHTBI MHOI'OI'paHHUKA, HpaBI/IJIBHHﬁ MHOT'OI'PAaHHHK

7.7

Pacno3naBaTh OCHOBHBIEC BUJIbl MHOTOI'PAHHUKOB (TUpaMu/ia, Mpu3Ma,
MPSIMOYTOJIbHBIN MapalijiesienuIel, Kyo)

7.8

KnaccugunmpoBath MHOTOTpaHHUKH, BBIOMpAass OCHOBaHUA IS
Kiaccudukanuu  (BBIMYKIbIE W HEBBINYKJIBIE MHOTOTPaHHUKH,
MpaBWIbHBIE MHOTOIPAHHUKH, TPSAMBbIE M HAKJIOHHBIE TMPU3MBI,
napajuieienune/ibl)

7.9

OnepupoBarb  MOHATUAMM:  CEKyllas  IUIOCKOCTb,  CEUYEHHUE
MHOI'OTPAHHUKOB

7.10

OOBICHATH IMPUHIOMUIIBEL  ITOCTPOCHUA CEYCHUM MHOT OI'PAaHHUKOB,
HCIIOJIB3Ys MCTO CIICAOB

7.11

Crpouth ceyeHuss MHOTOIPAaHHHUKOB METOJOM CJIEIO0B, BBIIIOJIHATH
(BBIHOCHBIE) TUJIOCKME YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX
dburyp: Bu cBepXy, COOKY, CHU3Y

7.12

Pemarn 3alaii Ha  HaxXO0XKIACHHUC TI'COMCTPHUUYCCKUX  BCIIMYHWH
I10 06pa3uaM HJIK aJITOpUTMaM, IIPUMCHAA U3BCCTHBIC aHAJIUTUYCCKUC
MCTOJAbI IIpM PCHICHHMU CTAHAAPTHBIX MATCMATHYCCKHUX 3aJad
Ha BbIYHUCIICHUC paCCTOHHI/Iﬁ MCXKAY HABYMsA TOYKaMH, OT TOYKHU
a0 HpHMOﬁ, OT TOYKH 10 INIOCKOCTH, MCXKAY CKPCIINBAOIIMMMUCA
IMPpAMBbIMHU

7.13

Pematsn 3aJa4d Ha  HaXO0XIACHHUC TI'COMCTPHUCCKHX  BCIHMYHUH
I10 06pa3uaM HJIK aJITOPUTMaM, IPUMCEHSA N3BCCTHBIC aHAJIMTUYCCKHC
MCTOABI IIPpHU PCIICHHMM CTAaHAAPTHBIX MATCMATHYCCKUX 3aldad
Ha BBIYUCJIICHUC YTJIOB MCXKY CKPCIIUBAIOIMUMUCA IIPAMBIMHU, MCKIY
HpHMOﬁ H INIOCKOCTBIO, MCXKAY INIOCKOCTAMH, IBYI'PAHHBIX YIJIOB

7.14

Bbruncnsate 00beMbl M IJIOIAAM MOBEPXHOCTEH MHOTOTPAHHUKOB
(npusma, mnUpamMuaa) C OpUMEHeHHeM (OpMyJ, BBIYHUCIATH
COOTHOUICHHMSI MEXAy IUIOIAAsIMH [OBEPXHOCTEH, oObeMaMu
10JI0OHBIX MHOTOTPaHHHUKOB
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7.15

OHCpI/IpOBaTB MNOHATHAMU: CUMMCTPHUA B IPOCTPAHCTBEC, LCHTP, OCb
N INIOCKOCTH CHMMCTPHUH, LCHTP, OCb H INNIOCKOCTH CHMMCTPHUHU

burypsl

7.16

W3BnekaTh, NMpeoOpa3oBbIBaTh M HHTEPIPETUPOBATH HHPOPMAIIUIO
O TPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (PUTypax, MpeACTaBICHHYIO
Ha YepTexkax U pUCYHKaxX

7.17

[IpumeHATH FEOMETPUYECKHE (bakTb TUISL peneHus
CTEPEOMETPUYECKUX 3a/ad, MPEIIOJAraliiX HECKOJIBKO NIaroB
pelleHus1, €ClIi yCIOBHs MPUMEHEHHS 3aaHbl B IBHOU popme

7.18

[IpyMeHATP MpPOCTEHIINE IMPOTPAMMHBIE CPEACTBA U JIIEKTPOHHO-
KOMMYHHUKAIIUOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX
3a1a4

7.19

[IpuBOINUTH MPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOLE
Y )KM3HH, PACTIO3HABATH MPOSBJICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE

7.20

[IpuMeHATh MOJY4YEHHBIE 3HAHMWA HAa MPAKTUKE: aHAIU3UPOBATh
peanbHble CUTYallUd U MPUMEHSTh W3YUYEHHBIE MOHSTHUS B IMpOIECCE
MOMCKA PEIIEHUsI MaTeMaTU4YEeCKH CPOPMYIUPOBAHHON MPOOIEMBI,
MOJE/IMPOBaTh  pEaJbHbIE CHUTyallUd Ha S3bIKE T'€OMETPHH,
UCCIENOBATh  IIOCTPOEHHBIE  MOJACIM  C  HCIOJIb30BAHUEM
F€OMETPUYECKUX TMOHATHM W TeopeM, amnmapara aireopbl, peuarh
IIPaKTUYECKHE 337a4M, CBS3AHHBIE C HAXOXKICHHEM I'€OMETPUYECKUX
BEJIMYMH

IIpoBepsieMble 3J1eMEHTBI COAEPKAHUS

Kon

ITIpoBepsieMblil 3JIEMEHT COACPKAHUS

1

Yucia v BBIYUCIIEHUS

1.1

Panmonaneupie yncna. OOBIKHOBEHHbBIE U JECATUYHBIE JPOOH, MPOILIECHTHI,
OecKOHEYHbIe TNepHoaudyeckue Apodu. ApudmeTrueckue ornepanuu
C palMOHAJIBHBIMM YHCIAMHU, NPEOOpa30BaHUSl YHCIIOBBIX BBIPAKEHUI.
[Ipumenenue npoOeil M MPOLEHTOB I PEIICHUS NPUKIAJAHBIX 3aaad
U3 PA3JIMYHBIX OTPACiIEH 3HAHUHN U PEaIbHOM KU3HU

1.2

JeucTButenbHble 4yucia. PanvoHanbHbIE W HppallMOHAIBHBIE YHCIIA.
Apudmernueckue ornepanuu c JICUCTBUTEIILHBIMU YHCIaMH.
[TpubauKeHHbIe BBIYMCIICHUS, MPAaBWIA OKPYIJICHUS, IPUKUAKA U OI[EHKa
pe3ynbpTaTa BEIYMCICHUN
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Crenenb ¢ uenbiM mnokazateneMm. CranpaptHas ¢opma  3amnucu
JIENUCTBUTENHLHOTO 4YHcia. VMcmonmp3oBanue momaxossmed (Hopmbl 3ammcu

1.3 .
NEUCTBUTENBHBIX ~ YHCEN  JJI1  pPEIICHUS  MPAKTUYECKUX  3a]a4
Y TIPEACTABIICHUS TAHHBIX
14 Apudmernaeckuit KOPEHb HATypaJIbHOU CTEIIEHH. JlenicTBust
' ¢ apu(PMETHYECKUMU KOPHSMHU HATypaJIbHON CTENEHU
15 CuHycC, KOCMHYC ¥ TaHT'€HC YHCJIOBOTO apryMeHTa. APKCUHYC, apKKOCUHYC,
' aApKTaHT'€HC YKCIOBOrO apryMeHTa
2 YpaBHEHUS U HEPABEHCTBA
2.1 ToxnecTBa ¥ TOXKIACCTBEHHBIEC TPEOOpPaA30BaAHUS
29 [IpeobpazoBanue TPUTOHOMETPUYECKHUX BBIPAKEHUI. OcHOBHBIE
' TPUTOHOMETPHYECKHE (POPMYIIbI
)3 VYpaBHeHUEe, KOpeHb ypaBHEHUSA. HepaBeHCTBO, pElIEHHE HEPAaBEHCTBA.
' Meron uHTEpBaJIOB
24 Petienue 1nenbix u 1poOHO-pAMOHATFHBIX YPABHEHUH U HEPABCHCTB
2.5 Pemenune nppanroHanbHbIX YPaBHEHUN U HEPABEHCTB
2.6 Pemenne TpuroHOMETpUYECKUX YPABHEHUIM
27 [IpumeHeHne ypaBHEHH 1 HEPABEHCTB K PEIICHUI0 MAaTEMAaTHUYECKUX 33724
’ Y 3aJ1a4 U3 Pa3jIMvHbIX 00JacTeil HAYKH U peabHOU XKU3HU
3 OyHKIUU U rpapuKu
31 Oyukmus, cnocodbl 3amanus GyHkuud. [padux  dyakinuu. B3aumHo
' obpaTHbIe (YHKIIUH
39 OO6nacthb onpesenieHns U MHOKECTBO 3HaueHu# ¢yHkuuu. Hynu Qynkimm.
' [IpomexxyTku 3HAKOMOCTOSHCTBA. UeTHbIC U HEYETHBIC (DYHKIIUH
33 CrenenHast pyHKIMS ¢ HATypaJbHBIM U LIETBIM MOKa3ateneM. Ee cBolicTBa
’ u rpaduk. CBolicTBa U rpaduK KOPHS N-OM CTENIEHU
34 TpuronomeTpuyeckass OKPYKHOCTb, ONpPEEICHUE TPUTOHOMETPUUYECKHUX
' (YHKIIMIT YUCIIOBOTO apryMeHTa
4 Hauana maTeMatnyeckoro ananusa
41 IlocnenoBarenbHOCTH, CIOCOOBI 3aJIaHUA MOCJIEIOBATEILHOCTEM.
' MOHOTOHHBIE MOCIIEIOBATEIIBHOCTH
Apudmerrueckas 1 reoMeTpuyecKas nporpeccuu. beckoneuno yObiBatromiast
4.2 reomerpudeckas  mporpeccus. CyMma  OECKOHEUHO  yOBIBaIOIIEH

reoMeTpuyeckod  mporpeccuu.  DopMmyna  CIOXKHBIX  IPOLEHTOB.
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Hcnonp3oBaHne MPOTPEeCcCUy sl PEIICHUS] PEeabHBIX 331a4 MPUKIIAJIHOTO
Xapakrepa

MHuoecTBa U JJOTUKA

5.1

MHOXecCTBO, onepalnu HajJ MHOXkecTBamu. Jluarpammel Ditsiepa — BeHHa.
[IpuMeHEHNE TEOPETUKO-MHOXKECTBEHHOIO —anmapara [JJsi  ONKMCaHUus
peanbHBIX MPOIECCOB U SIBIICHUM, IPU PELICHUH 3a/1a4 U3 JPYTUX Y4EOHBIX
IPEAMETOB

5.2

Onpe;[eneHHe, TeOpEMa, CJIICACTBUC, 10KA3aTCIbCTBO

TCOPI/ISI BGpOHTHOCTCﬁ N CTaTHCTHUKA

6.1

Hpe,Z[CTaBJ'ICHI/IG JaHHBIX C IIOMOIIBIO Ta6J'II/II_[ n JuarpaMm. Cpez[Hee
apI/I(l)MeTI/I‘IeCKOG, MEauaHa, HauOoJIbIIIEe 1 HAUMEHBIIIEES SHA4YCHUS, pasMax,
JUCIICPCHUA U CTAHAAPTHOC OTKIIOHCHHUC YHCJIOBBIX Ha60p0B

6.2

CnyyailHple  SKCIIEpUMEHTBI  (OMBITBI) W CIOy4yallHble  COOBITHS.
DneMeHTapHble cOObITHUA (KMCXO0/bl). BepoATHOCTH Clay4yallHOro COOBITHS.
bmu3octh 4acToTel M BEpOSATHOCTH CcOObITMH. Cily4ailHble OIBITHI
C PaBHOBO3MOKHBIMH 3JIEMEHTapHBIMU COOBITUAMU. BepoaTHOCTH COOBITHI
B OIBITAX C PABHOBO3MOKHBIMU AJIEMEHTAPHBIMU COOBITHUSMU

6.3

Onepanuu HaJl COOBITUSIMU: TIEpeceYeHuEe, 00bEeIMHEHNUE, POTUBOIOJIOKHbBIC
coObITus. Jluarpammer Ditiepa. @opmyiia CI0KEHUS BEPOATHOCTEMN

6.4

YciioBHas BEPOSITHOCTh. Y MHOXKEHHE BEPOSITHOCTEHN. JlepeBo cirydailHOTO
skcniepumenTa. @opmyiia MoaHON BeposiTHOCTU. HezaBucrmbie COOBITHS

6.5

KomOunaropnoe npaBuiio ymHosxenus. [lepectanoBku u pakropuan. Yucno
coueranuid. Tpeyronpuuk Ilackans. @opmyna 6unoma HetoToHa

6.6

bunapHbIil ciy4aiiHbIi ONBIT (MCOIBITAHUE), yelieX U Heyaada. HezaBrucumele
ucnbiTadus. Cepusi HE3aBUCUMBIX HCIIBITAHUM 10 miepBoro ycrnexa. Cepus
HE3aBUCHUMBIX HUCIIBITAHUN bepHyinu

6.7

CnyuaitHag BennunHa. Pacnpenenenue BeposiTHOcTed. Jmarpamma
pactpenenenus. [Ipumepsl pacnpenesnennii, B TOM 4MCIIE T€OMETPUUECKOE
1 OMHOMHUAJILHOE

I'eomerpus

7.1

OcHOBHBIE TOHSATHS ~ CTEepeoMeTpur. Touka, TpsiMasi, TJIOCKOCTb,
npoctpanctBo. [loHsTHE 00 aKCHOMATUYECKOM MOCTPOSCHUH CTEPEOMETPHH:
aKCHOMBI CTEPEOMETPHUU U CIECACTBUS U3 HUX

7.2

B3aumnoe paCIIOJIOKCHUE IIPAMBIX B IIPOCTPAHCTBC: INEPCCCKAIOIINUECA,
NnapaJuiCjIbHbIC M CKPCIIMBAIOIMIMUCCS IIPAMBIC. HapaJ'IJICJ'IBHOCTB IMPAMBIX
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U IUIOCKOCTEH B IIPOCTPAHCTBE: INapajulelbHbIE NPsSMbIE B IIPOCTPAHCTBE,
[apaJuIeIbBHOCTh TPEX MNPSMBIX, NAPALUIEIbHOCTh MPSAMOW M IUIOCKOCTH.
Yriel ¢ COHalpaBICHHBIMM CTOPOHAMH, YIOJI MEXAY INPAMBIMHU
B IIpOCTpaHCTBE. [[apasuieIbHOCT TUIOCKOCTEN: NapaJlIesIbHbIE TUIOCKOCTH,
CBOMCTBA IapaJuIeNIbHBIX IUIOCKOCTEN. [IpocTeiimme npocTpaHCTBEHHBIE
(Gurypsl Ha IUIOCKOCTU: TETpajap, KyO, Mapauieienure]l, MOCTPOCHHE
CCUCHUN

7.3

[lepneHAMKYISIPHOCTD MPSAMOM M IJIOCKOCTH: NEPIEHANUKYJISIPHBIE MPSAMbIC
B IPOCTPAHCTBE, MpPSIMBbIE MApPAJUICIbHBIE W  NEPHEHAUKYIAPHBIE
K INIOCKOCTH, ITPU3HAK NEPIEHANKYJISIPHOCTH IIPSIMOM U IIJIOCKOCTH, TEOpEMA
O NPAMON NEPHEHAUKYIAPHON IUIOCKOCTU. YIUIBI B IPOCTPAHCTBE: YIOJI
MEXKJy NpPsIMOM M IUIOCKOCTBIO, JBYI'PAHHBIM YIOJI, JUHEWHBIA YTOJ
IBYI'PAHHOTO yria. [lepneHauKkyisp U HaKJIOHHBIE: PACCTOSTHUE OT TOYKHU
70 TJIOCKOCTH, PACCTOSIHUE OT MPSMOW A0 TUIOCKOCTH, MPOEKUHUs (PUTYPBI
Ha IIJIOCKOCTb. [leprieHIMKYISAPHOCTH IIJIOCKOCTEN: IIPU3HAK
NEPIEHMKYJIIPHOCTH IBYX IUIOCKOCTEN. Teopema o TpexX neprneHauKyisapax

7.4

IloHATHE MHOTOTPAaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPaHHUKA, BBIITYKJIBIE
Y HEBBIIYKIbIE MHOTOIDAHHUKH, pPa3BEpTKa MHoOrorpanHuka. [Ipmsma:
N-yrojipHas IpHU3Ma, I'PAHU U OCHOBAHUS IPU3MBI, NPsSIMas U HAKJIOHHAas
npu3Mbl, OOKOBasg W TIOJHAs NOBEPXHOCTh MNpu3Mbl. [lapamnenenunen,
MIPSIMOYTOJIBHBIN TTapajuIeNIeNUNe ] U ero ceorcTra. [lupamuaa: n-yronsHas
nupaMuja, TpaHd U OCHOBAaHUE MUpPaMUbl, 0OKOBasl U MOJHAS TIOBEPXHOCTh
MMAPaMUIbI, TPABUIbHASA W YCEUCHHAs MNHUPAMHUAA. OJIEMEHTHl NPU3MBbI
u nupamubl. [IpaBUJIbBHBIE MHOTOIDAaHHHMKHU: IIOHSATHUE IPAaBHIBHOIO
MHOTOI'PaHHHUKA, TPaBUJIbHAS IPU3Ma U IPABUWIIbHAS IMPAMUA, TPABUIIbHAS
TpeyroyiibHas NMUpaMuja U MpaBUIIbHBIMN TeTpa’np, KyO. IlpencraBnenue
O MPaBUJIBHBIX MHOTOIPAHHUKAX: OKTa3Jp, HOoAeKa’Ap U ukocasa CedeHus
MPU3MbI U TUPAMUJIBI

7.5

CuMMeTpusi B MPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, MPSMOM,
IJIOCKOCTUA. DJEMEHThl CHMMETPUM B MNHUpaMUAaxX, MNapaljieienuIeiax,
MPaBUJILHBIX MHOTOTPaHHUKAX

7.6

Brruncienre 371€MEHTOB MHOTOTPAHHUKOB: peOpa, aUaroHajad, YTJIbL.
[Tnomans OOKOBOI MOBEPXHOCTU ¥ TIOJIHOM MOBEPXHOCTU MPSIMOU TTPU3MBI,
JIOIIA b OCHOBAHUHM, TeopeMa 0 OOKOBOUM MOBEPXHOCTU MPSMON MPHU3MBI.
[Tnomaas G0KOBOM MOBEPXHOCTU M MOBEPXHOCTHU MPABUIHLHON MHUPAMUIBI,
TeopeMa O TUIONIAJAN yceueHHOW mupamunsl. [lonstue 06 ooveme. OObeM
MUPaMU/JIbI, TPU3MBbI

7.7

[Tomo6upie Tema B mpocTpancTBe. COOTHOMICHUS MEXIY TUIONIAISIMHU
MMOBEPXHOCTEH, 00beMaMu TTOAOOHBIX TEI
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11 KUIIACC

IIpoBepsieMble TPeOOBaHMS K Pe3y/JbTATAM OCBOCHHMSI OCHOBHOI 00pa3oBaTe/IbHOM

NpOrpaMmbIl

Kox
MIPOBEPSIEMOTO
pe3yibTaTa

[IpoBepsiemble IPEAMETHBIE PE3YIbTAThI OCBOEHUSI OCHOBHOM
00pa30BaTeNbHON IPOrpaMMBbI CPETHETO 001IEro 00pa30BaHuUs

1

Ywucna ¥ BBIYMCIICHUS

1.1

OnepupoBaTh NOHIATUSIMU: HATYpaJbHOE, LIEJI0€ YUCIIO0; UCII0JIb30BATh
MPU3HAKKU JIETUMOCTH IIEJIbIX YUCEN, Pa3IoKeHHE Yrcia Ha MPOCThIe
MHOKHUTEIN JIs pEeLIeHUs 3a/1a4

1.2

OHGpI/IpOBaTB MMOHATHUCM: CTCIICHb C pallMOHAJIbHBIM IIOKAa34aTCJICM

1.3

OnepupoBaTb  MOHATUAMU:  JorapudM  4Yuciaa,  JAECATUYHBIE
Y HaTypajbHbIE JTOrapu(pMbl

VYpaBHEHUS U HEPABEHCTBA

2.1

[IpumeHsTH CBOMCTBAa CTEMEHW I MPeoOpa3oBaHUS BBIPAKECHHIM,
OTIEPUPOBATH MOHATUSIMU: TIOKA3ATEIILHOE YPAaBHEHUE U HEPABEHCTRBO;
peliaTh OCHOBHBIE TUIIBI TTOKA3aTEIbHBIX YPABHECHUN U HEPABEHCTB

2.2

Breinonuats mpeoOpa3oBaHus BEIpAXKEHUHN, COAEPKAIIUX JTOTapu(pMBbI;
ONIEPUPOBATH MOHATHUSIMU: jorapudmuyeckoe YpaBHEHHUE
W HEPAaBEHCTBO; peEIIaTh OCHOBHBIE THUIMBI JIOTAPUPMUUECKUX
YPaBHEHUI U HEPABEHCTB

23

Haxoauts penenust npoCTENINX TPUTOHOMETPUUECKUX HEPABEHCTB

24

OnepupoBaTh MOHATHSAMHU: CHCTEMA JIMHEWHBIX YpPAaBHEHUW U €€
PELLICHUE; UCITOIB30BaTh CUCTEMY JINHEMHBIX YPABHEHUM JJIS1 PELLICHUS
MIPAKTUYECKUX 3a7a4

2.5

HaxomuTp pemeHuss nOpoOCTEMIIMX CUCTEM UM COBOKYIHOCTEH
palMOHATBHBIX YPABHEHU U HEPABEHCTB

2.6

MonenupoBaTh peaNbHBIC CHTYaIldd Ha S3bIKE aJreOpbl, COCTABIISATH
BBIPKEHMUSI, YDABHECHUSI, HEPABEHCTBA U CUCTEMBI 110 YCIIOBHIO 33/1a4H,
WCCJIEIOBAaTh TOCTPOCHHBIC MOJEIH C WCIOJIb30BAaHUEM arapara
aJreOphI

OyHKIUYU U TpapuKu

3.1

OmneprpoBaTh MOHATHAMH: TepuoanyecKas (PyHKUHSA, MPOMEXKYTKU
MOHOTOHHOCTH (DYHKILIMH, TOYKH SKCTpeMyMa (HyHKIIMH, HAUOOIbIlIEe
Y HaMEHbIIee 3HAUeHUS! (PYHKIIUU Ha MPOMEXKYTKE; UCIOIb30BaATh UX
JUTsL icclieloBaHusl (DYHKIMH, 3aIaHHON Tpadrkom
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OnepupoBaTthb HOHSATHSIMHU: rpaduku HOKa3aTeIbHOM,
Jorapu(pMUUECKO U TPUTOHOMETPUUYECKUX (PYHKINI; N300paxkaTh ux

3.2 .
Ha KOOPJIWHATHOW IIJIOCKOCTM M HCIOJb30BaTh A PEIICHUS
YPaBHEHHI U HEPABEHCTB
N300paxkaTh Ha KOOPJAWHATHOM TIUIOCKOCTH TpaduKu JTUHEHHBIX
3.3 YPaBHEHHUN WM HKCHOJIb30BaTh WX ISl PELICHUS CHUCTEMBI JIMHEWHBIX
YpaBHEHHU I
34 Hcnonb3oBaTh rpapuku (PyHKIUN JUIsl UCCIEIOBAHUS MPOIECCOB
' Y 3aBUCUMOCTEH U3 IPYTUX YUCOHBIX AUCITUTLUIHH
4 Havana maTemMaTnueckoro anaimsa
OnepupoBaTh TMOHSATUSIMU: HENpEpbIBHAS (PYHKIMS, TPOU3BOIHAS
4.1 GyHKIUM;, HUCHOJIb30BaTh TE€OMETPUUYECKHM W (PU3UYECKUM CMBICI
MPOM3BOJHOM JIJIsI PEIICHUS 3aa4
40 HaxomuTh mpOW3BOJHBIE HJIIEMEHTAPHBIX  (PYHKIIMM, BBIYHUCISATH
' MIPOU3BO/IHBIE CYMMBI, TPOU3BEJICHUS, YACTHOTO (PYHKITUI
Hcnonb3oBaTh  NPOU3BOJHYIO I HUCCIENOBAHUS  (DYHKIMH
4.3 Ha MOHOTOHHOCTb M OKCTPEMYMBI, IIPUMEHATH PE3YJIbTAThI
UCCIJIEJOBaHMSI K IOCTPOEHUIO TpauKOB
44 Hcnonp30BaTh NPOU3BOAHYIO 11 HAXOKACHUS HAWITYUILIETO PEICHUS
' B MIPUKJIAIHBIX, B TOM YHUCJIE COLMANIBHO-2KOHOMUYECKHX, 3a4a49axX
45 OnepupoBaTh NOHATUSAMU: TEPBOOOpPA3HAsT U MHTErpall; MOHUMATh
' TEOMETPUYECKUI U (PU3NYECKUI CMBICI HHTETpaJia
46 Haxomute mnepBooOpa3Hble dJIEMEHTApPHBIX (YHKIUN, BBIYHCISATH
' uHTerpai no gpopmyne Herotona — JleiiOuuia
Pemlare  mpuknamHele  3amadd, B TOM  4YHMCJIE  COLMAJIBHO-
4.7 PKOHOMUYECKOr0 U (PU3MYECKOTO  XapakTepa,  CpeACTBaMHU
MaTeMaTHYECKOTO aHAJIN3a
5 Teopus BEpOSITHOCTEN U CTATUCTUKA
51 CpaBHUBaTh  BEPOATHOCTH  3HAYCHUM  CIy4YallHOM  BEJIMYMHBI
' 10 PACIPENEIICHUIO WU C TOMOIIBIO JUarpaMmm
OnepupoBaTh TMOHITUEM MAaTEMATHYECKOTO OXKUIAHUS, MPUBOIUTH
59 NPUMEPBl TOTO, KAaK IPUMEHSIETCS MAaTeMaTUYECKOE OYKHAJaHHE
' CIIy4YallHOM BEJIMYMHBI, HAXOJIWTh MATEMATHYECKOE OXXUJIAHUE
10 TAHHOMY paclpeeICHUI0
5.3 HNmMeThb ipeicTaBieHne 0 3aKOHE OOJIBIINX YUCET
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54

Nmets MMpCACTaBJICHNUEC O HOPMAJIbBHOM PaCpCAaACIICHUN

['eomerpus

6.1

OnepupoBaTh  MOHATHAMH:  IIWUIMHAPWYECKAs  IMOBEPXHOCTH,
00pasyroIue MHWIHHIPHISCKONW TTOBEPXHOCTH, IIWIMHAP, KOHUUECKas
MOBEPXHOCTh, OO0pa3ylolue KOHHYECKOH IOBEPXHOCTH, KOHYC,
chepudeckas MOBEPXHOCTh

6.2

PacmoznaBaTh Tena BpameHus (IMIHHP, KOHYC, cdepa U map)

6.3

OOBICHATH CIIOCOOBI IMOJTYUYCHU TCII BpAIICHUA

6.4

KnaccudummpoBats B3auMHOE pactoyiokeHue chephl U TIIOCKOCTH

6.5

OmnepupoBaTh MOHATUSAMU: IMAPOBON CETMEHT, OCHOBAHHUE CETMEHTA,
BBICOTA CETMEHTA, IAPOBOM CIIOH, OCHOBaHHUE IIAPOBOTO CIIOSI, BHICOTA
IIAPOBOTO CJIOS, IIAPOBOM CEKTOP

6.6

Bbruncnsate 00beMbl U TUIOMIAAM  TOBEPXHOCTEM Tl BpallleHHS,
FEOMETPUYECKHUX TEJ C TPUMEHEHUEM (HOpMYIT

6.7

OmnepupoBaTh NOHATUAMU: MHOTOTPAaHHMK, BIMCAaHHBIM B cdepy
Y ONMCAHHBIN 0K0JIO c(hephl, chepa, BNUCAHHAS B MHOTOIPAHHUK WJTU
TEJIO BpalICHUs

6.8

BbIUHCIIATE  COOTHOIICHUS MEXIY IUIOMAJIMU  ITOBEPXHOCTEH
1 00beEMaMU MOIOOHBIX TEN

6.9

N306pakath nzydaembie (GUTYpHI OT PyKU U C TPUMEHEHUEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB

6.10

BoITIONTHTE (BBIHOCHBIC) TUIOCKHE YEPTEKHW M3 PHUCYHKOB IMPOCTHIX
00BEMHBIX (PUTYP: BUJl CBEPXY, COOKY, CHU3Y; CTPOUTH CEUECHHUS Tell
BpaIICHUS

6.11

W3BnekaTh, MHTEPNPETUPOBATH M IMPEe0OPa30BbIBATH HHPOPMALIUIO
O IPOCTPAHCTBEHHBIX FTEOMETPUUECKUX (PUTypax, MPeICTaBICHHYIO Ha
yepTexax U pUCYHKax

6.12

[IpumeHATH FEOMETPUYECKHE (dakTbI JUISL peneHus
CTEPEOMETPUYECKHUX 3a1ad, IPEANOJIATalolIMX HECKOJIbKO II1aroB
pelieHus, eclii yCIOBHs MPUMEHEHHUS 3aJ]aHbl B SIBHOU opMme

6.13

OrnepupoBaTh NOHATHUEM: BEKTOP B IPOCTPAHCTBE

6.14

BBITIONHATE JMEHCTBUS CIOKEHUS BEKTOPOB, BBIYMTAHHUS BEKTOPOB
¥ YMHOXCHHS BEKTOpa Ha YUCJIO, OO BSICHITH, KAKUMHU CBOMCTBAMU OHU
00J1a1a10T

6.15

[TpuMeHsTh TpaBUIIO MapajuieNenuIiea Mpy CI0KEeHUH BEKTOPOB

77



6.16

OHCpI/IpOBaTB MNOHATHUAMU: JCKAPTOBbI KOOPAWHATEI B ITPOCTPAHCTBCE,
BCKTOpP, MOAYJIb BCKTOPA, PaBCHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpA,
yYroia MCEXKIAY BCKTOpaMH, CKAJLIPHOC TIIPOU3BCIACHUC BCKTOPOB,
KOJUIMHCAPHBIC 1 KOMILIAHAPHBIC BCKTOPHI

6.17

HaXOI[I/ITI) CYMMY BCKTOPOB U IIPOU3BCIACHUC BCKTOPA HAa YHCJIO, YTOJI
MCIKAY BCKTOPpAMH, CKAJLIPHOC IMPOU3BCACHUC, PACKIAAbIBATL BCKTOP
10 IBYM HCKOJUIMHCAPHBIM BECKTOPpaAM

6.18

3a,Z[aBaTI> IIOCKOCTH YPABHCHUCM B ,HeKapTOBOﬁ CUCTCMC KOOpAHAT

6.19

Pemate mpocredimme TEOMETPUYECKHE 3aJayd Ha IIPUMEHEHHE
BEKTOPHO-KOOPAUHATHOTO METOJA

6.20

Pemats 3aJa4u Ha JOKa3aTCIbCTBO MATCMATHYCCKHX OTHOIIICHUU
N HaxXO0XIACHHUC TICOMCTPHUYCCKHMX BCIIMYHWH 110 o6pa3uaM 501041
aJIropurmMam, NpuMCHAA  HM3BCCTHBIC  MCTOABI IIPpH  PCIICHHUHA
CTaHAAPTHBIX MATCMATUYICCKHUX 3a1a4

6.21

[IpyMeHATP MpPOCTEHIINE IMPOTPAMMHBIE CPEACTBA U DJIEKTPOHHO-
KOMMYHHUKAIIUOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX
3a1a4

6.22

[IpuBOINUTH MPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN B PUPOLE
Y )KM3HH, PACTIO3HABATh MPOSBJICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE

6.23

[IpumeHsATh MOJy4YEHHBIE 3HAHMUS Ha TIPAKTUKE: aHAIU3UPOBATH
peanbHbIC CUTYallMd M MPUMEHATHh W3YUYCHHBIC TOHATHS B IPOIIECCE
MOWCKA PEIICHUsT MaTeMaTU4YeCKh CHOPMYIMPOBAHHON TMPOOIEMBI,
MOJEIUPOBATh peabHbIE CHUTyallud Ha s3BIKE TEOMETPHH,
UCCIIEIOBaTh ~ TIOCTPOEHHBIE  MOJENM  C  HMCIOJIB30BAaHUEM
r€OMETPUYECKUX TOHATUM W TEOpeM, arrmapara ajireOpbl, pemarh
MPaKTUYCCKUAE 3a7a4d, CBSI3aHHBIC C HAXOXKJICHUEM T€OMETPUYCCKUX
BEJIMYMH

IIpoBepsieMble 3J1eMEHTBI COAEPKAHUS

Kon IIpoBepsieMblii 2JIEMEHT CONEPIKAHUS
1 Yucna v BBIYKCIICHUSA
1.1 HarypanbHubie u nenbie uncina. [IpuzHaku JeTMMOCTH 1EIbIX YUCEeT
1.2 CrerneHb ¢ pallMOHaAIBHBIM MTOKa3aTeaeM. CBONCTBA CTEIICHU
1.3 Jlorapudwm uucna. /lecatuunbie u HaTypagbHbIE JOrapru(MbI
2 YpaBHEHUS U HEPABEHCTBA
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2.1 [IpeoOpa3oBaHue BeIpaKEHUH, CONEPIKALIUX JIOTAPUPMBbI
) [IpeoOpa3oBaHre BBIpAKEHUM, COAEPXAIIUX CTENEHU C palOHATIbHBIM
’ [IOKa3aTesneM
2.3 IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
2.4 | lloka3areybHbIC YPaBHEHHS U HEPABEHCTBA
2.5 JlorapudmMuyeckue ypaBHEHHs 1 HEPAaBEHCTBA
26 Cucrembl TMHENHBIX YpaBHEHM. Pellienne npukiagHbix 3a1a4 ¢ IOMOIIBIO
' CHUCTEMBbI JIMHEMHBIX YPABHCHUU
2.7 CucteMbl 1 COBOKYITHOCTH PallMOHAIBHBIX YPABHEHUI U HEPABEHCTB
[IpuMeHeHne  ypaBHEHMH, CHCTEM W  HEPaBEHCTB K  PELICHUIO
2.8 MaTeMaTUYECKHX 33]1a4 U 33]1a4 U3 Pa3IMYHbIX 001acTell HAYKH U pealbHOM
KU3HU
3 OyHKIUU U rpapuKu
Oyukuus. [lepuogmueckue @yHkuuu. IIpoMexyTkM MOHOTOHHOCTH
3.1 byakuuu.  Makcumymbl W MUHUMYMBl  QyHKiuu.  HawuOosnbiiee
Y HauMEHblIee 3HaUYeHrne (DYHKIIMHU Ha IPOMEXKYTKE
3.2 Tpuronomerpuyeckue GyHKIHUU, UX CBONCTBA U Fpa(UKu
33 [lokazaTenbHas u joraprupmuyeckas QyHKINH, UX CBOWCTBA U TpaduKu
3.4 Hcnons3oBanue rpadukoB GyHKUUN ISl peLIEHUs] YPaBHEHUI U TMHEHWHBIX
' CHCTEM
Ucnonbs3zoBanne rpadukoB (QYHKIUH [JIs KMCCIEIOBAaHUS MPOLECCOB
3.5 M 3aBHCUMOCTEH, KOTOPBIE BO3HUKAIOT NPHU PEUICHUM 3a4a4 U3 JPYTHUX
y4eOHBIX MPEIMETOB U PEaTbHOMN KU3HU
4 Havana MmaTeMaTn4eckoro aHanmsa
4.1 HenpepriBabie hyHKIIMU. MeTo1 MHTEPBAJIOB JJ1sI pEIlICHUs] HEPABEHCTB
49 [IpousBonnas QyHkuuu. ['eomeTpuyeckuid W (U3HYECKUH  CMBICIT
) IIPOU3BOIHOU
43 [IpousBonHbie  d1eMEeHTApHBIX  (QyHKUMA.  DoOpMynbl  HAXOXKICHUS
' IPOU3BOIHON CYMMBI, TPOU3BEECHUS U YACTHOTO (PYHKIUI
[IpuMeHeHre NpOU3BOJHON K MCCIEAOBAHUIO (PYHKIMHA HA MOHOTOHHOCTh
44 |u skcrpemyMbl. Haxoxzaenue HamOONbIIEr0O M HAaWMEHBLIETO 3HAYEHUS
(yHKIIMM Ha OTpe3Ke
[IpuMeHeHne MNPOU3BOAHOM Ui HAXOXKIEHUS HAWIYYIIEro peuieHus
4.5 B NPUKJIAJHBIX 33Ja4ax, I ONPEACIIEHUS CKOPOCTH Ipolecca, 3aJaHHOIO

dopmyIoit unu rpapurom
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4.6

[lepBoobOpasnas. Tabnuiia mepBooOpa3HBIX

4.7

Wuterpan, ero reomeTpuyeckuil W (U3NYECKH CMbICT. Beruucienue
uHTerpana no gopmyne Herotona — JleitOnuna

Teopus BEpOSITHOCTEN U CTATHCTUKA

5.1

UucnoBble  XapaKTEPUCTUKH  CIYYalHBIX BEJIWYMH: MaTeMaTUYE€CKOe
0XKUJAaHHE, JUCTIEPCUS U CTAHAAPTHOE OTKJIOHEHHUE. [IpruMepsl mpuMeHEHHs
MaTEMaTHYECKOro OXKHUJaHHUs, B TOM 4YHCJIE B 3ajayaxX M3 IIOBCCIHECBHOM
KU3HU. MareMaTnueckoe OXKHJaHue OWHApHOW CIIydyaHOW BEJIMYUHBI.
MaremaTnyecKkoe 0KMJIaHUE CYMMBbI CIIYYalHBIX BEJIMYUH. MaremMatudaeckoe
OXKHJaHUE W  JUCHEpPCHUs  TEOMETPHUYECKOTO M OMHOMHAJIBHOTO
pacIpeiesICHAN

5.2

3aKkoH OOJBIIMX YHCEI M €ro pojb B HaykKe, MPHUPOJE U OOIIECTBE.
Bri6opouHblii METOT MCCIIeIOBAHUM

53

[IprmMepbl HENpPEpBIBHBIX ClIydalHbIX BeNMWYMH. lloHATHE O MIOTHOCTH
pacupeneneHus. 3a1a4yu, NMPUBOIAIIME K HOPMAJIbHOMY PaCIPEICIICHHUIO.
IToHATHE O HOPMAJILHOM paCIIpEEICHUN

I'eomerpus

6.1

[unmuaapuyeckass  TOBEPXHOCTb, obOpazyrorue AJTUHIPUICCKON
MMOBEPXHOCTH, OCh IMIIMHIPUICCKON MOBEPXHOCTH. [lwmmHIp: ocHOBaHMS
1 OOKOBasi TOBEPXHOCTh, 00pa3yolas U OCh, IJIOMIAAh OOKOBOW M IMOJHOMN
MTOBEPXHOCTH

6.2

Konundeckasi moBepXHOCTh, 00pa3yroIliue KOHHUYECKON IMOBEPXHOCTH, OCh
U BEpIINHA KOHWYECKOMW NOBEpXHOCTU. KOHyC: OCHOBaHME M BEpLIMHA,
o0Opa3yrolias u och, IJI0MaabL OOKOBOU U MOJHOM MOBEPXHOCTHU. Y CEUEHHBIN
KOHYC: 00pa3yIollue U BbICOTAa, OCHOBAHUS U OOKOBAsi HIOBEPXHOCTh

6.3

Cdepa u map: neHTp, paauyc, IdameTp, IIIOHAAb MOBEPXHOCTU CQEPHI.
B3aumHoe pacnosnoxenue chepbl M IIOCKOCTH, KacaTeslbHasl MIOCKOCTh
K cdepe, iomaasb chepsl

6.4

N3o0paxkeHue Ten BpalleHus: Ha TUIOCKOCTH. Pa3BepTka UIMHIpa U KOHYCa

6.5

KomOuHanuu Ten BpallleHHMss M MHOTOTPAHHUKOB. MHOIOTpaHHUK,
OMHCaHHBIM OKOJIO cepbl, cepa, BIUCaHHAS B MHOTOTPAaHHUK, WM TEJIO
BpalICHUs

6.6

[Tonstre 06 06beme. OCHOBHBIE CBOMCTBA 00bEMOB Tell. Teopema 00 o0beMe
NPSIMOYTOJIBHOTO TIapajuiesienuneia u cieacTBus u3 Hee. O0beM IMIIMHAPA,
koHyca. O0beM 1mapa u miomaas chepsl
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6.7

[TogoOuble Tema B mpoctpaHcTBe. COOTHONIEHUSI MEXAY IUIOMIAASIMU
MMOBEPXHOCTEH, 00 BEMaMU MTOTOOHBIX TEI

6.8

Ceuennsa nwivHApa (MApajulelbHO W NEPHEHAMKYJISIPHO OCH), CEYEHUS
KOHyca (IapaJiIeIbHOE OCHOBAaHHIO M IPOXOJSIIEE Yepe3 BEPLIMHY),
CeueHus 1apa

6.9

BexTop Ha mutockocTH U B ipocTpancTBe. CII0KEHHUE H BEBIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4YHclo. Pa3mokeHue BeKTOpa IO TpeM
HEKOMIUTIaHApHBIM BekTopaMm. [IpaBuiio mapamienenunena. Pemenue 3anaq,
CBSI3aHHBIX C IPUMEHEHUEM TPaBHII ICUCTBUI C BEKTOpaMHU

6.10

[IpsmoyrosibHasi cuctemMa KOOpAMHAT B mOpocTpaHcTBe. KoopauHaThl
BekTopa. lIpocreimme 3agaum B KOOpAUHATaX. YTOJ MEXAY BEKTOPaAMH.
CkansipHOE MPOU3BEAECHNE BEKTOPOB. BhIUMCIEHNE YIIIOB MEXKY MPSAMBIMU
u  1iockocTsIMU. KoOOpAMHATHO-BEKTOPHBIM METOJ TMPU  PEIICHUH
r€OMETPUYECKHX 3a/1a4
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MNEPEYEHBb (KOAUPUKATOP) IPOBEPSEMbIX TPEBOBAHUI

K PE3YJIbTATAM OCBOEHHMS OCHOBHOM OBPA30OBATEJIbHOM
ITPOI'PAMMBI CPEJHEI'O OBHIEI'O OBPA3OBAHMA N OJIEMEHTOB
COILEPKAHUA ITO MATEMATHUKE

JUist poBeJIeHNsl €IMHOTO TOCYAapCTBEHHOrO 3K3aMeHa N0 MaTeMaTHKe (fanee —
EI'D mno wmaremaTuke) WHCHOIB3YyETCS TMepedyeHb (KOAUPUKATOP) MPOBEPSEMBIX

TpeOOBaHUM K

pe3yibTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTelIbHONW MPOTrpaMMBbl

cpenHero oOIero oOpa3oBaHUs M 3JIEMEHTOB cojepxkanus. Ilpu mposenenun EI'D

0 MaTeMaThKe 0a30BOro ypoBHS M3 NepeuHs (KoaudukaTopa) BHIOUPAIOTCS MO3UIINH,
COOTBETCTBYIOIIME (efepanbHO pabodeil mnporpamMme Mo MaremaTuke (0a30BbIi

YPOBEHB)

IIposepsiembie Ha EI'D nmo maTtemaTuke Tpe0OBAHUSA K Pe3yJIbTATAM OCBOCHUS
OCHOBHOI1 00pa30BaTe/JIbHOM IPOrPpaMMbI CpeIHero o01ero 00pasoBaHus

Kog
MIPOBEPSEMOTO
TpeOOBaHUS

[IpoBepsiembie TpeOOBaHUS K IPEIMETHBIM PE3yJIbTaTaM OCBOCHHUS
OCHOBHOU 00pa3oBaTeILHON MPOrpaMMbl CPEHETO OOIIETrO
o00paszoBaHUs

1

Bnanenue mMerogamu J0Ka3aTenbCTB, AlTOPUTMAMU PEIICHUS 33714,
ymeHue GopMyIHpOBaTh U ONEPUPOBATH MOHATUIMHU: OIMpEIeieHuE,
akcuoma, Teopema, CJIEACTBHUE, CBOMCTBO, MPU3HAK, JOKA3aTEIbCTBO,
paBHOCWJIbHBIC  (OPMYJIUPOBKH;  TPHUMEHATH  HMX;  yMCHHUE
dbopmMyIMpoBaTh 00paTHOE M MPOTHUBOIIOJIOKHOE YTBEPKIACHUE,
MPUBOAUTh TIPUMEPHl W KOHTPIPUMEPHI, MCIOJIb30BaTh METOJ
MaTeMaTU4YECKON WHYKITUY; MIPOBOIUTH JIOKa3aTeIbHbIC
pacCyKJeHUsT TpH PEIICHWH 3a7ad4, OIEHWBATh JIOTHYECKYIO
MPaBUJIBLHOCTh PACCYKJICHHUI, YMEHHE OIEPHPOBATH ITOHATHSIMH:
MHOKECTBO, MOJAMHOKECTBO, OMEpallid HaJ] MHOXKECTBAaMH; YMEHHE
WCITOJIB30BaTh TEOPETHKO-MHOKECTBEHHBIN armapaT JUisl OIHCAHHS
pEeaNbHBIX MPOIIECCOB U SIBJICHUM U MPU PEIICHUH 3a]1a4, B TOM YHUCJIE
U3 JIPYruX Y4eOHBIX MPEIMETOB; YMEHHE ONMEPUPOBATH MOHSTHUSIMHU:
rpad, cBS3HBIN rpad, aepeBo, LUK, Tpad Ha IIIOCKOCTH; yMEHHE
3alaBaTh ¥ ONHUCHIBATH rpadpl  Pa3IUYHBIMU  CIIOCOOaMH;
WCITOJIB30BaTh Tpadbl IPH PEIICHUH 3aa9

YMeHue OIICPUPOBATH MMOHATHAMU: HATYPAJIbHOC YN CJIO0, ICJIOC YUCIIO,
CTCIICHbL C MCJIbIM II0KAa3aTCJICM, KOPCHDb HaTypaJIBHOﬁ CTCIICHH,
CTCIICHDb C PAllMOHAJIbHBIM I10KAa3aTCJICM, CTCIICHD C I{GﬁCTBHTCJ’IBHBIM
IIOKa3aTcCJIEM, J'IOFapI/I(l)M quciia, CHHYC, KOCHHYC H TaHI'CHC
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MIPOU3BOJILHOTO YMCJIa, OCTATOK MO MOJYJIIO, PallMOHAILHOE YHCIIO,
UppalMoOHaIbHOE  YHCJIO, MHOXECTBAa HATypaJIbHBIX, UEJbIX,
pallMOHAJIBHBIX, JICMCTBUTEIBHBIX YHCENI; YMEHHE HCIOJIh30BaTh
MIPU3HAKU JICTUMOCTH, HAUMEHBIIINI OOIIUIA IeTUTENIb 1 HAaUMEHbIIIEE
oO1ee KpaTHOE, anropuT™ EBKiIMIa TpH pereHnu 3a1a4; 3HaKOMCTBO
C Ppa3IMYHBIMH TO3UIIMOHHBIMH CHUCTEMaMH CUUCIICHMS; YMEHHE
BEITIOJTHATh BBIYMCIICHHE 3HAUYCHWUNW W MPEeOoOpa3oBaHUS BHIPAKECHUN
CO CcTemeHsAMH | Jiorapudmamu, mpeoOpa3oBaHus JIPOOHO-
pallMOHAJIBHBIX ~ BBIPAKEHHM; YMEHHE ONEPUPOBATh IOHITHSIMU:
MOCJIEA0BATEIBLHOCTD, apu(METHUECKASI IPOTPECCHsI, TEOMETPUUECKAS
nporpeccusi, 0ECKOHEUHO YOBIBAIOIIAs reOMeTpUYECKas MPOTPECCHs;
YMEHHE 3aJ]aBaTh MOCJIECIOBATEIHLHOCTH, B TOM YHCIE C MOMOIIBIO
PEKYppeHTHbIX  (GOpMyJ; YMEHHE OMNEPUPOBATh  MOHATUSIMU:
KOMIIJIEKCHOE YMCJI0, COMNPSDKEHHBIE KOMIUIEKCHBIE YHCIa, MOMYJIb
W apryMEHT KOMIUIEKCHOrO 4ucia, ¢opma 3alucyd KOMIUIEKCHBIX
yucea (reoMeTpuyeckas, TPUTOHOMETpUUYECKas U ajreopandeckas);
yMEThb MPOU3BOAUTH apumeThyeckue ACHUCTBUS C KOMIUIEKCHBIMU
YUCIIaMU; TPUBOAUTH TPUMEPHI UCIIOJIH30BAHUSI KOMIUIEKCHBIX YHCEIT,
ONEPUPOBATH MOHATHUSIMHU: MaTpuia 2 X 2 u 3 X 3, onpeaciauTelb
MaTpHIIbl, TEOMETPUUECKUNA CMBICIT OTIPEACIIUTEIIS

YMeHue onepupoBaTh MOHITUAMU: PAlMOHAIBHBIE, UPPALMOHAIIBHBIE,
MoKa3aTeNIbHbIC, CTETICHHBIE, JIOTapU(PMUYECKUE, TPUTOHOMETPUUECKUE
YpPaBHECHUS M HEPABCHCTBA, MX CHCTEMbI; YMEHHE OIEPUPOBATH
MTOHATHUSIMM: TOXJIECTBO, TOXKJECTBEHHOE  MpeoOpa3oBaHue,
YpaBHECHHE, HEPABEHCTBO, CHUCTEMAa YpPAaBHEHHM W HEPABEHCTB,
PaBHOCUJILHOCTb YPAaBHEHHUM, HEPABEHCTB U CUCTEM; YMEHHE PEIIATh
YpPaBHEHHUs, HEPABEHCTBA M CHUCTEMbl C TMOMOIIBIO Pa3IUYHBIX
MIPUEMOB; PENIATh YPABHEHUS, HEPABEHCTBA U CUCTEMBI C ITApaMETPOM;
MPUMEHATh YPAaBHEHUS, HEPABEHCTBA, MX CHUCTEMBI [JIsi PEUICHUA
MaTeMaTHYSCKUX 3ajad W 3aJa4 M3 Pa3IMYHBIX 00JIacTe HayKu
Y peaJIbHOW KU3HU

YMeHue onepupoBaTh MOHATUSIMHU: (PYHKIUS, YETHOCTh (PYHKIUH,
NEePUOJIUYHOCTD (PYHKIIMHU, OTPAaHUYEHHOCTh (DYHKIIMN, MOHOTOHHOCTh
GyHKIMKM, OSKCTpeMyM (yHKIMH, HauOoJblllee W HaWMEHbIIIEe
3HaueHUd (YHKIMM HA MPOMEXYTKE, HeNpepbiBHAs (QYHKIUS,
acUMNTOTHl rpaduka (yHKUUM, TepBas U BTOpas MPOU3BOAHAS
GyHKUMHA, TEOMETPUYECKHMH W (PU3UYECKH CMBICI MNPOU3BOIHOM,
nepBooOpa3Has, OINPEACIICHHbI HMHTErpai, yMEHUE HAXOAMTh
acCUMMNTOTHl rpaduka (PyHKIHHU; YMEHUE BBIYMCISATH MPOU3BOJHBIC
CYMMBI, POU3BEACHUS, YACTHOTO U KOMITO3UIIMH (DYHKIINI, HAXOIUTh
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ypaBHEHUE KacaTelbHOW K Tpaduky (YHKIMM; YMEHHUE HaXOJIUTh
MPOU3BOJHBIC d3JIEMEHTAPHBIX (PYHKIMI; yMEHHWE WCIOJIb30BaTh
MPOU3BOIHYIO ISl UCCIAEAOBaHUS (DYHKIIMI, HAXOIUTh HaOOJbIINE
Y HauMEHbIIUE 3HaYeHus1 (YHKIUMA;, CTPOUTHh rpad)uKi MHOTOUYJICHOB
C MCIOJIb30BAHUEM ammapaTa MaTeMaTUYECKOro aHalin3a; MPUMEHATh
MPOU3BOJHYIO  JUISI  HAXOXKJICHHUS  HAWIy4YlIero  PEIICHUs
B IMPUKIAAHBIX, B TOM YHCJIE€ COLMHAIBHO-3KOHOMUYECKHUX
u (usmdeckux 3ajadyax; HaXOAUTh IUIOMAAM M 00BeMbl (GUTyp
C TNOMOIIBI0 HHTErpaja; MPUBOAUTH IPUMEPHl MAaTEMaTHYECKOIrO
MOJIECIUPOBAHUS C TIOMOIIBI0 MU PEpEeHITNATEHBIX YPaBHEHUN

YMeHue omnepupoBaTh MOHATUSAMHU: Tpaduk QyHKUUH, OOpaTHas
(GyHKIMS, KOMIO3ULMS (PYHKIUM, TUHEHAs QYHKIMS, KBaApaTUIHAas
GbyHKUMS,  pauMoOHaiIbHas  (QYHKUUS,  CTENEeHHass  (yHKLHMS,
TPUTOHOMETPUUYECKHE (DYHKIMH, OOpaTHblE TPUTOHOMETPUUECKUE
GyHKIMM, TOKa3aTenbHas W Jjorapumuueckas (yHKIUH; YMEHHE
CTPOUTH rpaPUKN U3yYEHHBIX (PYHKIMH, BBIIOJIHATH MPEe0Opa30BAHUS
rpauKoB (PYHKIIH, UCTIONB30BaTh I'pauKH JJIsl U3yUEHUs IPOLIECCOB
Y 3aBUCUMOCTEN, IPU PEILICHUH 3a4a4 U3 IPYTUX yueOHBIX IPEAMETOB
W 3a/lad U3 peajbHOM >KM3HU; BbIpaXaTh (POpMyJIamMu 3aBUCUMOCTH
MEXly BEIMYMHAMH; MCIOJIb30BaTh CBOMCTBA U rpaduku (yHKIMI
JUISl pellieHHs YpaBHEHMI, HEPAaBEHCTB M 3aJay C MapaMeTpamuy;
n300paxkaTb Ha KOOPJUHATHOM TUIOCKOCTH MHOXECTBA PEIICHUI
YpaBHEHUH, HEPABEHCTB U UX CUCTEM

YMeHue pemaTth TEKCTOBBIE 33Ja4d Pa3HbIX TUIOB (B TOM YHUCIE Ha
IPOLEHTHI, JOJU U YacTH, Ha IBUKEHUE, paboTy, CTOUMOCTh TOBAPOB
U yCIyT, HaJoru, 3aJadyd u3 o0JacTh YIpaBJICHUS JIMYHBIMU
U CeMEeWHbIMU (DMHAHCAMM); COCTaBIIATH BBIPAKEHUS, YpPaBHEHMUS,
HEPAaBEHCTBA MU HX CHUCTEMBI II0 YCIOBHUIO 3aJadu, WCCIEN0BaTh
MOJIy4Y€HHOE pEUIEHUE U OIIEHUBATh MPABIONOI00HOCTh PE3yIbTaTOB;
YMEHHE MOJIEIMPOBATh PEAIBHBIE CUTYallMM Ha SI3bIKE MATEMATHKU;
COCTAaBIISATh BBIPAKECHMS, YPABHEHHUS, HEPABEHCTBA U HX CHUCTEMBI
[0 YCIOBHKO  3aJa4M, MCCIENOBaTh ITOCTPOCHHBIE  MOJEIIU
C  HCIOJIb30BAaHHWEM  ammapata  aiareOpbl, HHTEPIPETHPOBATDH
MTOJTYYEHHBIA PE3yJIbTaT

YMeHue omepupoBaTh TOHATUSIMH: CpeaHee apudMeTHYECKoe,
MeuaHa, HauboJbIlee M HAaMMEHBITIee 3HAYCHUS, pa3Max, IUCIIePCHs,
CTaHJApTHOE OTKJIOHEHUE YHCIOBOr0 HAa0Opa; yMEHUE H3BJIEKATD,
WHTEPIPETUPOBATh HMH(POPMAIIUIO, TPEJICTABICHHYIO B Ta0iHIax,
Ha JuarpaMmax, rpaukax, OTPaXKAIOI[yl0 CBOWCTBA pPEabHBIX
MPOLIECCOB U SIBJICHUM; MPEACTaBIATh MHGOPMALMIO C MOMOIIBIO
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Ta6J'II/II_I U auarpamMM; HCCICA0BATb CTATUCTHYCCKHUC JAaHHBLIC, B TOM
quciIC € IMPHUMCHCHUCM FpaCI)I/I‘-IeCKI/IX MCTOJZOB M JJICKTPOHHBIX
CpCIACTB,; Fpa(l)I/I‘-ICCKI/I ucciacaoBartb COBMCCTHBIC HEI6J'II-0I[€HI/I5{
C IOMOUIbIO JHAarpaMM paCCCUBAHUA U JIMHEMHOU perpeccuu

YMeHue onepupoBaTh IMOHATUSIMH: CIyYaWHBIA OIBIT U CIIyYalHOE
COOBITHE, BEPOSATHOCTh CIYYaHOTO COOBITHS; YMEHUE BBIYUCISATH
BEPOSITHOCTh C WCIOJIb30BaHUEM TpadUIeCKUX METO]O0B; TPUMEHSTh
(bOopMyJIbl CIOKEHUS U YMHOXEHUSI BEPOSITHOCTEN, (POpMYITy TIOJIHOMN
BeposiTHOCcTH, dopmyny bepHymnn, komOWHATOpHBIE  (HAKTHI
U (popMyJibl; OIIEHUBATH BEPOATHOCTH PEAIbHBIX COOBITHH; yMEHUE
ONEPUPOBATH TOHATUSMH: CIIydyalHas BEJIMYMHA, PaCOpPEACIICHUE
BEPOSITHOCTEN, MaTEMATHYECKOE 0XXHUJaHHUE, TUCTIEPCUS
W CTaHJapTHOE OTKJIOHEHUE CIy4yalHOW BeJIMYUHBI, (YHKIUU
pacrpefieeHuss M IUIOTHOCTH PaBHOMEPHOIO, IOKAa3aTeJIbHOTO
Y HOPMAJIBHOTO pACHPEAECICHUN; YMEHHE HCIIOJIb30BATh CBOWCTBA
VM3YyUYECHHBIX pAaCIpelIesieHu Uil pPElEHUs] 3a4ad; 3HAKOMCTBO
C TIOHSTUSIMHU: 3aKOH OOJBIIMX 4YHCEN, METOJAbl BBIOOPOUYHBIX
VCCIIEIOBAHUM; YMEHHWE NPUBOJAUTH IMPUMEPHI NPOSBICHUS 3aKOHA
OOJIBIIIMX YKCENl B MPUPOJHBIX M OOIIECCTBEHHBIX SIBJICHUSX, YMEHUE
ONIEpUPOBATH  MOHATHUSMHU: COYETAHUE, [EPECTAHOBKA, YMHCIIO
COUETAaHUW, YUCIO TEepPecTaHOBOK; OuHOM HploTOHA; ymeHue
MPUMEHSITh KOMOUHATOpHBIE (DaKThl M PACCYXKICHUS I PEIICHUS
3a/lay; OIICHHBATh BEPOSTHOCTU PEAIbHBIX COOBITUN; COCTaBJISATh
BEPOSITHOCTHYIO MOJIEJIb U HHTEPITPETUPOBATH MOJYUYECHHBIN PE3YJIbTAT

YMeHune onepupoBaTh MOHATHUSIMHU: TOYKA, NOpsAMas, IJIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JyY, BEIWYMHA YyIJIA, IUIOCKHM YroJI,
JIBYTPAaHHBIM YTOJI, TPEXTPAHHBIN YTOJI, CKPEIIMBAIOIIMECS MPSAMBIE,
NapajuIeNIbHOCTh U EPIIEHANKYJIIPHOCTD MPSAMBIX U IIJIOCKOCTEN, YTOJI
MEXAY NPSIMBIMH, YTOJl MEXAY NPSMOU U IJIOCKOCTBIO, YTOJl MEXIY
IJIOCKOCTSAAMM, PACCTOSHUE OT TOYKM 10 IUIOCKOCTH, PACCTOSTHUE
MEXAY MpPSIMbIMH, PACCTOSTHUE MEXKIY IUIOCKOCTSIMU, YMEHHE
WCIIOJIB30BaTh TPU PEIICHUM 3a/lady W3yYeHHbIE (aKThl U TEOPEMBI
IJIAaHUMETPHUH; YMEHHUE OLIEHUBATh pa3Mepbl 00bEKTOB OKPYKAIOIIETO
MHpA;  CTPOUTH  MATEMAaTUYECKME  MOJEIM C  MHOMOUIBIO
F€OMETPUYECKUX TOHATUM U BEJIWYMH, PEIIaTh CBSI3aHHBIE C HUMH
MPAKTUYECKUE 3a0a41

10

YMeHue oneprupoBaTh NOHATUAMHU: IJIOWAIAL PUTYpPBI, 00BEM (PUTYpHI,
MHOTOTPaHHUK, PAaBUIIbHBIA MHOTOIPaHHUK, CEYCHHE MHOTOTPaHHHUKA,
KyO, mapajujiesienurne]i, npu3Ma, nupamuia, Gurypa u moBepXHOCTb
BpaIieHus, MWINHAP, KOHYC, ap, chepa, miomaas chepsl, MIomab
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MOBEPXHOCTU MUPAMU/IBI, TPU3MBI, KOHYCA, IWIHHAPA, 00beM KyOa,
NPSIMOYTOJILHOTO TapajuieNienuneaa, MupaMuibl, MPU3Mbl, HAJIUH]IPA,
KOHYcCa, Il1apa, pa3BepTKa MOBEPXHOCTH, CEYCHUSI KOHYCA U IIUIMH]IPA,
napajuielibHble OCH WJIM OCHOBAaHHIO, CEYEHHUE IIapa, MIOCKOCTb,
Kacaromasics cepsl, HUIMHIPA, KOHYCa; YMEHHE CTPOUTH CEUCHHE
MHOTOTpaHHUKa, U300paXkaTh MHOTOTPAaHHUKH, (DUTYPHI U TTIOBEPXHOCTHU
BPALICHUS, UX CEYEHUS], B TOM YHUCIIE C TIOMOIIBIO 3JIEKTPOHHBIX CPE/ICTB;
yYMEHUE PUMEHSTh CBOMCTBA TEOMETPUUECKUX (PUTYP, CAMOCTOSITENILHO
bopMyIMpOBaTh ONpPeAEICHUs U3y4aeMbIX (DUTYp, BBIIBUTATh TUIIOTE3bI
O CBOMCTBaX W MPU3HAKAX TEOMETPHUECKUX (PUTYDP, 0OOCHOBBIBATH MU
OMpOBEpPrath HX; yMEHUE NPOBOJAUTH Kiaccuukanuio Quryp
M0 Pa3IMYHBIM MPU3HAKAM, BBITIOJHATH HEOOXOAUMBIE JIOTIOTHUTEIbHBIC
MOCTPOCHHUS

11

YMeHue ornepupoBarh TMOHSITHSMHU: JBWKEHHE B MPOCTPAHCTBE,
napaJieTbHBIA IEPEHOC, CAMMETPHS Ha TUIOCKOCTH U B IPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHUE TOJI00Us, MOJ00HBIE (UTYpHI; yMEHHE
pacrno3HaBaTh paBHbIC U TIOJI0OHBIE (PUTYPBHI, B TOM YUCIIE B IPUPOJIE,
HCKYCCTBE, apXUTEKTYpE; UCIIOIh30BaTh T€OMETPUUECKIE OTHOIICHUS
IpU PEIICHUH 33]1a4; HaXOJIUTh T€OMETPUUECKUE BEIUYUHBI (JJIMHA,
yToJl, IIOmaab, OObEM) MPHU PEIICHUH 3a7ad U3 APYTUX y4eOHBIX
NpeIMETOB W W3  pPEAIbHOW  JKM3HW; YMEHHE  BBIYUCIATH
reOMETPUYECKUE BETUYHMHBI (IJTMHA, YTOJI, IUIOIIa b, 00bEM, TIJIOIIAh
MTOBEPXHOCTH), UCIOJB3Yys W3Y4YCHHBIC (OPMYJIBI U METOIBI, B TOM
qucie: IUIOMA[h TOBEPXHOCTH MHPAMHIBI, MPU3MBI, KOHYCa,
MWINHApA, IUIomans cdepb;; o0beMm Kyba, MNPSAMOYTOIBHOTO
napajieenuneaa, MipaMuabl, TPU3Mbl, TUIWHApPA, KOHYyca, IIapa;
yMEHUE HAXOJUTh OTHOIIEHUE 00BEMOB TTOI00HBIX HUTYP

12

YMeHue omnepupoBaTh MOHATUSIMH: TPSMOYTOJbHAas  cHCTEMa
KOOPJIMHAT, BEKTOP, KOOPAUHATHI TOUKH, KOOPAUHATHI BEKTOPA, CyMMa
BEKTOPOB, MPOMU3BEJICHUE BEKTOpAa HA YHCIO, Pa3JIOKEHUE BEKTOPA
1o 6a3ucy, CKaJIIpHOE MPOU3BEICHIE, BEKTOPHOE IMPOU3BEACHUE, YO
MEXIY BEKTOpaMU; yMeHUe UCIOJIb30BaTh BEKTOPHBI
Y KOOPAMHATHBIA METOJ JJIsl PEIICHHs] TEOMETPUUYECKHX 3aa4 U 3a7a
JIPYTUX Y4EOHBIX MMPEIMETOB

13

YMeHue BbIOMpaTh MOAXOIAIIMNA METOJ JUIsl pPEIICHUs 3aJauH;
IMOHMMAHWE 3HAYUMOCTH MAaTEMAaTUKU B HW3YYEHUH MPUPOJIHBIX
U OOIIECTBEHHBIX IMPOIECCOB W SBJICHUM; YMEHHE paclo3HaBaTh
MPOSIBJICHNE 3aKOHOB MAaTE€MaTUKU B MCKYCCTBE, YMEHUE MPUBOJUTH
MPUMEPBl  MATEMATHYECKUX OTKPBITUA POCCUMCKOW HU MHPOBOM
MaTeMaTUYECKOU HAYKH
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IlepeyeHsb 3JIeMEHTOB COAePKAHUSA, TPoBepseMbIX HAa EI'J mo maTematuke

Kon [IpoBepsieMbld DIEMEHT COAEPKAHUS
| Hucna 1 BBIYMCIICHUS
1.1 HatypaneHble u nensie uncia. [Ipu3sHaku AeTMMOCTY LENBIX YUCEI
1.2 Panmonaneueie unciaa. OOBIKHOBEHHBIC U JIECATUYHBIE APOOU, MPOIICHTHI,
OEeCKOHEUYHbIE IEPUOANUECKUE APOOU
1.3 ApudmeTryeckuii KOpPEHb HaTypaJbHON CTEIICHHU. JlencTBus
¢ apu(pMeTHIECKUMHU KOPHSIMU HaTypaJIbHOM CTENIEHU
1.4 Crenensb ¢ nenbiM nokazaresneM. CTENeHb ¢ palMOHaIbHBIM MTOKA3aTEIEM.
CBoiicTBa CTENIEHU
1.5 CuHYyC, KOCUHYC U TaHI'€HC YHUCIOBOI0 apryMeHTa. APKCHUHYC, apKKOCHHYC,
apKTaHI'€HC YMCIOBOrO apryMeHTa
1.6 | Jlorapudm uncna. [leciTuunble U HaTypaibHbIE JJOTapU(MBbI
1.7 JleiicTBuTENbHBIE YKclia. ApruQMETHUECKUE ONEepalii ¢ IeUCTBUTEIbHBIMU
yucnamu. [IpuOnvkeHHble BBIYMCICHHUSI, NMPABUIA OKPYTJICHUS, MPUKUIKA
Y OLICHKA Pe3yJIbTaTa BhIYMCICHUI
1.8 [TpeobOpazoBaHue BhIpAKEHUIA
1.9 KomruiekcHble uncna
2 YpaBHEHUS U HEPABEHCTBA
2.1 Lenbie u 1poOHO-pallMOHATbHBIE YPABHEHUS
2.2 HppaumnonanbHbie ypaBHEHHS
2.3 TpuronoMeTpuueckue ypaBHEHUS
24 [Toka3zaTenbHble U JOrapupMUIECKHE YPaBHEHHUS
2.5 [enbie u poOHO-paIMOHaTBLHBIE HEPABEHCTBA
2.6 HppanmoHaibHbIE HEPABEHCTBA
2.7 [TokazaTenbHbIe U JOTapUMUYECKIE HEPABEHCTBA
2.8 TpUroHOMETpUUECKHE HEPABEHCTBA
29 CucTeMbl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 | YpaBHeHUs1, HEPAaBEHCTBA U CUCTEMBI C TApaMeTpaMu
2.11 | Marpuiia cuctembl JIMHEHHBIX ypaBHEHUI. OnpeieuTeNb MaTPUIIbI
3 OyHKIMU U rpapuKu
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3.1 Oynkuusa, cnocoObl 3amanus ¢GyHkuuu. ['padux dyskiuu. B3anmHO
oOpatHpie (yHkiuu. YerHeie W HedeTHble GyHkuuMH. [lepuomnueckue
byHKITIN

3.2 OO6nactp onpeneneHus 1 MHOXECTBO 3HaueHU QyHkiuu. Hynu gyskiuu.
[IpomMexXyTKH 3HAKOMOCTOSIHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (DYHKITUH.
Makcumymbpl W MUHUMYMBI (yHKuu. HawmOombliee u HauMeHbIee
3HaYeHHUE (DYHKIIMHN Ha MIPOMEKYTKE

33 CrenenHast pyHKIUS ¢ HATYypaJbHBIM U 1I€JIBIM MoKa3areneM. Ee cBoiicTBa
u rpaduk. CBoicTBa U rpaduK KOPHS N-OM CTENEHU

34 Tpuronomerpuyeckue GyHKIHUU, UX CBOMCTBA U FpapUKu

3.5 [loka3zaTenbHas u jorapupmuyeckas GyHKINH, UX CBOWCTBA U TpaduKu

3.6 Touku pazpsiBa. AcuMNTOTH TpadukoB GyHkiui. CBolcTBa (PYHKITUH,
HETIPEPHIBHBIX Ha OTPE3KE

3.7 ITocienoBaTenbHOCTH, CIOCOOBI 3aJIaHUS ITOCIICIOBATEILHOCTEH

3.8 Apudmernueckas U reoMmerpudeckas mnporpeccuud. dopMyna CIOXKHBIX
POLICHTOB

4 Hauana maTemMaTnueckoro anaimsa

4.1 [TpousBoanas pynkimu. [Ipon3BogHbIEC 2IEMEHTAPHBIX QYHKITUAH

4.2 [Ipumenenre MpOM3BOIHON K HCCIEAOBaHUIO (QYHKIIMA HA MOHOTOHHOCTh
U SKcTpemyMmbl. Haxoxaenue HauOONBIIEr0O M HAWMMEHBIIETO 3HAYEHUS
(YyHKLIHUU Ha OTPE3KE

4.3 ITepBooOpaznas. MuTerpan

5 MHoOecTBa U JTIOTUKA
5.1 MHoO»XecTBO, onepanuu HaJl MHOKecTBaMu. J{uarpaMmmsl Ditnepa — BeHHa
5.2 Jloruka

6 BeposTHOCTh M CTaTUCTHKA

6.1 OnucatenbHas CTAaTUCTHKA

6.2 BepositHOCTh

6.3 Komb6unaropuka

7 I'eomerpus
7.1 Durypsl Ha INIOCKOCTH
7.2 [IpsiMbIe ¥ IIIOCKOCTHU B IPOCTPAHCTBE
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7.3

MHororpaHHuKn

7.4

Tenau IMOBCPXHOCTHU BPAIICHUA

7.5

Koopaunatel 1 BEKTOpBI
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