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MNOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma npeamera «MaTemaTukay, MpeICTaBICHHOTO Y4eOHBIMU
Kypcamu «Anrebpa ¥ Hayajla MaTEMaTHMYeCKOro aHamuza», «l'eomerpus» u
«BepoATHOCTh M CTaTUCTUKa» 0a30Boro ypoBHs i oOywarommuxcs 10 —11
KJIacCOB 0011e00pa30BaTeNbHOM MIKOJBI, pa3paboTaHa Ha ocHOBe DeaepanbHOTO
roCyIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEIHEro OO0IIero 0Opa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTeMaTUYeCKOMY OOpa30BaHUIO, U TPAIULUNA POCCUUCKOrO 0Opa3oBaHUS B
cootBercTBUM C TpeboBanusamu DI'OC (COO), na ocHoBanuum DenepanbHON
oOpazoBarensHOil mporpammbl (DOII), Ha ocHoBe TpeOoBaHuil K pe3yibTaTam
OCBOCHHMSI OCHOBHOU 00pa3oBaTeNbHOU Mporpammsl, npeacTtaBieHHbIx B OI'OC
00O ot 31.05.2021 Ne 287, IIpumepHOI1 OCHOBHON 00pa30BaTeIbHOM MPOTrpaMMBbI
OCHOBHOI'0 001Iero oopas3oBaHus (0100peHa peleHueM (QeaepasbHOro y4eOHO-
METOJUYECKOT0 00bEIMHEHUS 110 00IIeMy 00pa3oBaHuIo, mpoTokoi ot 18.03.2022
N 1/22), xapakTepUCTHKU IUIAaHUPYEMBIX PE3yIbTaTOB JYXOBHO-HPABCTBEHHOTO
pa3BUTHs, BOCIUTAHUA W COLMAIU3ALMM OOyYaroluxcs, MPEICTAaBICHHON B
[IpumepHoii mnporpamme BocnuTanus (omoOpeno pemenunem DOYMO ot
02.06.2020), a Tak xe OCHOBHOM oOpazoBarenbHOM mporpammbl MBOY u B
cooTBeTcTBHH ¢ YueOHbIM I1aHOoM MBOY «COI Ne20 um. A.A. XMeneBCKOroy.

Peanuzanmuss  mporpamMMmbel  oOecrnieuMBaeT — OBJIAJEHUE  KIIOUEBBIMU

KOMIIETEHIIUSIMHU, COCTABIISIONIMMU OCHOBY JIJII CaMOPa3BUTHUSI U HEMPEPHIBHOTO
o0pa3oBaHusl, LIEIIOCTHOCTh OOIIEKYJIBTYPHOTO, JIMYHOCTHOTO U MO3HABATEIBHOTO
Pa3BUTHUS JIMYHOCTH O0YUYAIOIINXCS.

HEJIA U3YUEHUS YYEBHOI'O ITPEJIMETA «MATEMATHUKA»:
Ilenu wu3yuenusa yueébnozo Kypca «Ancebpa u Hauana mamemamuyecKoo
ananu3za)

Kypc «AnreOpa u Hayajsa MaTreMaTHUYECKOTO aHaln3a» SBJSETCS OJHUM W3
HanOoJiee 3HAYMMBIX B MPOTPAMME CTapIIeH IIKOJIbI, IMOCKOJIbKY, C OJIHOM
CTOPOHBI, OH OO0ECHmeYMBAaeT HWHCTPYMEHTAJIBHYIO 0a3zy Ui H3y4eHHs BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JAPYrOd CTOPOHBI, (POPMHUPYET JTOTHUECKOE M
a0CTpaKTHOE MBINUICHWE YyYalluxcsl Ha YpPOBHE, HEOOXOAMMOM JIJIi OCBOCHHS
KypcoB WH(GOPMATHKH, OOINECTBO3HAHUS, WCTOPUU, CIOBECHOCTH. B pamkax
JAHHOTO Kypca YdYalluecs OBJIAJICBAIOT YHHBEPCAIBHBIM S3BIKOM COBPEMEHHOM
HayKH, KoTopas (popMyIupyeT CBOU JOCTHKCHHS B MaTeMaTHYECKOU opme.

Kypc anrebpsl 1 Hagasm MaTeMaTHYeCKOTO aHAIHM3a 3aKJIabIBacT OCHOBY AJIS
YCHENIHOTO OBJAJCHUS 3aKOHAMU (PU3WKH, XUMUHU, OWOJIOTHH, TOHUMaHUS
OCHOBHBIX TCHJICHIIUA OSKOHOMUKH U OOIIECTBEHHOW IKWU3HH, IIO3BOJISET
OPHUEHTHUPOBATHCS B COBPEMEHHBIX ITU(DPOBBIX W KOMITBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJIh30BaTh WX B TMOBCEIHEBHOW XM3HHW. B TOXe BpeMs OBJIajicHUE
aOCTpaKTHBIMH U JIOTHYECKHM CTPOTUMH MAaTEMAaTHYECKHUMH KOHCTPYKIIUSIMHU
pa3BUBAaET YMEHHE HAXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPKIICHUSI, KCTIOJH30BaTh 0000IIEHNE U KOHKPETH3AIMI0, a0CTparupoBaHue U



aHAJIOTHI0, POPMHUPYET KPEAaTUBHOE U KPUTHUECKOE MbIIIieHHEe. B xome n3ydenus
anreOpbl M HayaJl MaTEMaTUYECKOTO aHaliM3a B CTapuied IIKOJEe ydalluecs
MOJyYalOT HOBBIM ONBIT PEHICHUS NPUKIAJAHBIX 33/1a4, CaMOCTOSITEIBHOIO
MIOCTPOCHUSI MAaTeMaTUYECKHX MOJEJIEH pealbHbIX CUTyallMii M WHTEpHpEeTaluu
MOJYYEHHBIX  PELICHHWM, 3HAKOMATCA C  [pUMEPAMU  MATEMATHYECKHUX
3aKOHOMEPHOCTEW B TMPHUPOJIC, HAYKE U B MCKYCCTBE, C BbIJIAIOIIAMUCA
MAaTEMATHYECKUMHU OTKPBITUSMU U UX aBTOPAMMU.

Kypc oOnagaer 3HAYMTETBHBIM BOCHUTATENbHBIM MOTEHLIUAIOM, KOTOPHIMA
peanu3yeTcsi Kak uepe3 y4eOHbId maTepual, CoCOOCTBYIOMUN (OPMUPOBAHUIO
HAy4YHOTO MHPOBO33PEHHS, TaK M 4Yepe3 chenuduky ydyeOHOU AesTeIbHOCTH,
TpeOyromen CaMOCTOSITETTbHOCTH, aAKKypaTHOCTH, MPOAOJKUTEITBHON
KOHIICHTPAIIMM BHUMAHUA U OTBETCTBEHHOCTH 3a MOJYUYECHHBIN Pe3yJIbTar.

B ocHoBe MeTomuku oOOydeHHs] anreOpe W HavajlaM MaTeMaTH4eCKOTro
aHaJIM3a JISKUT JEATEIHbHOCTHBIN PUHIIUI 00yUYEHUS.

CrtpykTrypa Kypca «Anredpa U Hayajga MaTeMaTHYECKOr0 aHAIN3a» BKIIOYACT
CIEAYIOIINE COAEPKATECIbHO-METOIUYECKAE JUHUU: «YHHCIa W BBIYUCICHUS,
«Dynkuun  u - rpadpukn», «YpaBHEHUsT U HepaBeHCTBa», «Hauana
MaTeMaTU4YEeCKOro aHanusa», «MHo)ecTBa U JIOTMKa». DBce OCHOBHbIE
COAEPKATEIIbHO-METOANYECKUE JIMHUM H3Yy4aloTCSd HAa NPOTSHKEHUM [BYX JIET
oOy4eHus B cTapuiel IIKOoJie, €CTECTBEHHO JOMOJHSISA APYT Ipyra U MOCTEHEHHO
HACBIIIASICh HOBBIMM TEeMaMM H  paszaenamu. JlaHHBIA Kypc  SIBJISIETCA
WHTETPAaTUBHBIM, TOCKOJbKY OOBEIUHSET B ce0e CoJep)KaHhe HECKOJIbKUX
MaTEeMaTUYECKUX JUCIUIUINH: alredpa, TPUTOHOMETPHSI, MaTeMaTHYECKUN aHaln3,
Teopust MHOkKecTB u jp. [lo mepe Toro kak ydammecs OBjIaaeBaloT BcE Ooiiee
IUPOKMM MATEMaTUYECKUM armapaToM, Y HUX MOCJIeI0BAaTEIbHO (popMUpyeTCs U
COBEpILICHCTBYETCSI YMEHHUE CTPOUTh MATEMATHYECKYK) MOJENIb PEaJbHOU
CUTyalluM, TPUMEHSTh 3HAHUA, TOJyYCHHbIE B Kypce «Airedpa W Hadana
MaTEMaTUYECKOTO aHaJIU3ay, JJIsl PEHICHUs CaMOCTOSTEIHHO CHOPMYITHUPOBAHHON
MaTEMATHYECKOM 3a/1auM, a 3aTEM UHTEPHPETUPOBATH MTOJTYUECHHBIN PE3YJIbTAT.

ConepxarenbHO-MeTOAMYECKas JTUHUA «YHucna ¥ BBIYMCICHUS 3aBEpPIIACT
dbopMUpOBaHUE HABBIKOB MCIOJIL30BAHUS JEUCTBUTEIBHBIX YHCEN, KOTOPOE OBbLIO
HA4aTO B OCHOBHOW mikojie. B crapmiedi mkojge oco0oe BHUMAaHUE YIEISIETCS
(GOpPMHUPOBAHUIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKIIIOYAIOIIMX B CeOs
WCIIOJIB30BaHUE PA3IUYHBIX (OpPM 3alUCH JEHCTBUTEIBHOTO YHCIA, YMEHHUE
pAllMOHATIBHO BBITIOJHATh JCHCTBUA C HUMHM, J€lIaTh MPUKHUJIKY, OLICHUBATH
pesynbrar. OOyuaromuecs TOJYYalOT HAaBBIKM NPUOMKEHHBIX BBIYHCICHUN,
BBITIOJTHEHUS JICMCTBUM C YHCIAMH, 3allMCaHHBIMH B CTaHIApTHOH dopmMme,
VCIOJIb30BaHUS MaTEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YU CIIOBBIX BbIPAXKEHUM.

JIuans «YpaBHEHHsS M HEPABEHCTBA» PEANU3YETCS HA MPOTSIKEHUH BCETO
oOydyeHHs] B CTaplled IIKOJIe, TOCKOJIbKY B KaXJOM pa3fesie MporpaMMbl
IPEIyCMOTPEHO pEIICHHE COOTBETCTBYIOIIMX 3a1ad. OOydaromuecs OBIIAJEBAIOT



pa3IUYHBIMM METOJAMU PELICHUS UENbIX, PALHMOHAIBHBIX, WPPALHOHAIBHBIX,
MOKa3aTeNbHBIX, JIOTapU(PMUUECKUX U  TPUTOHOMETPUYECKHX  ypaBHEHUH,
HEPaBEHCTB U WX cucTeM. [loydyeHHbIe yMEHHS UCIIOJIB3YIOTCS IPH HCCIIEAOBAaHUU
GyHKUIMNA C TTOMOIIBIO TTPOU3BOJHOM, PEIICHUHM MPUKIAJAHBIX 3ajlad W 3a7ad Ha
HAaXOXXJ€HUE HauOONBIIMX W HAUMEHbIIMX 3HadeHuW QyHkuu. JlanHas
cCoJepKaTeNbHas JIMHUS BKJIIOYaeT B ce0s Takke (opMHUpOBaHHE YMEHUI
BBIMOJHATh pacu€Thl mo ¢GopMynaM, MpeoOpa3oBaHUsS IENbIX, PalMOHAIBHBIX,
UPpAIMOHANIBHBIX M TPUTOHOMETPUYECKHX BBIPAKECHHUM, a TAKKE BBIPAKCHUM,
collepKallluX CTerneHu W Jiorapudmbl. brarogaps uzydeHuio aiaredpandeckoro
Marepuajia MPOUCXOJIWT  JajbHEWIEe  Pa3BUTHUE  AJITOPUTMHYECKOTO U
a0CTPAaKTHOIO MBIIIIEHUS YyYaluxcs, (OPMHUPYIOTCS HAaBbIKA JIE€TyKTUBHBIX
paccykJIeHuid, paboTbl C  CHMBOJBHBIMM  (OpMaMu,  MPEICTaABICHUS
3aKOHOMEPHOCTEW M 3aBUCHMOCTEM B BHJI€ PaBEHCTB W HEpaBEHCTB. Auredpa
npegiaraeT 3(pQPEeKTUBHbIE HWHCTPYMEHTBl JJIsi PELICHHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]a4, HAIJIAHO JTEMOHCTPUPYET CBOU BO3MOXKHOCTH KaK
A3bIKa HAYKH.

CopepxarenpHo-MeToquuecKass JMHUA «DyHKIMM U TpaQuKA» TECHO
NIEPEIUIETACTCS C IPYTUMH JIMHUSAMH Kypca, TOCKOJIBKY B KAKOM-TO CMBICIIE 3a1a€T
IIOCJIEIOBATEIBHOCTb U3Y4YECHUS MaTepuaIa. N3yuyenue CTEIIEHHO,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUHU JUIS peuIeHus 3a7ad U3 APYTHX YUEOHBIX
IIPEAMETOB U PEAIBHON KU3HHU TECHO CBA3aHO KaK ¢ MaTEMaTUYECKUM aHAIU30M,
TaKk W C pElIeHHEeM ypaBHEHUN M HepaBeHCTB. lIpu 3TOM Oosblloe BHUMAaHHE
ynensieTcs: pOpMHpPOBAHUIO YMEHUS BbIpakaTh (OpMyJaMU 3aBUCUMOCTU MEXKIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYECHHbIE (QYHKUIWU, CTPOUTH HX
rpaduku. Matepuan 3TOH cojiepKaTebHON JTUHUN HalleJIeH Ha pa3BUTHE YMEHUMN
Y HABBIKOB, ITO3BOJSIOIIMX BBIPAXKaThb 3aBUCHMOCTH MEXJIy BEJIMYMHAMU B
paznu4HOi ¢dopme: aHaTUTHYECKOU, Tpaduueckoid M ciaoBecHOW. Ero mzyuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO M KOHKPETHU3ALIUH, UCTIOJIb30BAHUIO aHAJIOTHM.

CopepxxarenpHast JuHug «Hauana MareMaTHyeckoro aHaius3ay IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPYyr KaK MATEMAaTHYECKHUX, TAK U MPHUKJIAJHBIX 3a/ad,
JOCTYMHBIX 00YYarOIIMMCsl, Y KOTOPBIX MOSIBISETCSI BO3MOXHOCTh UCCIIEI0BATh U
CTpoUTh Tpapuku (YHKIUN, OMpeAeisITh HUX HauOOJbIINEe W HAWMEHBIIUE
3HAUEHHUA, BBIYUCIATH MIIOMAanu (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHHsl TIpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJENIEH peanbHbIX CHTyaluH,
HAXOXKJIEHUS HAWIy4dllero pEIIeHHs B NPUKIAAHBIX, B TOM YHCIE COLMAIBHO-
DKOHOMMYECKHUX, 3aJayax. 3JHAKOMCTBO C OCHOBAMHM MAaTE€MAaTHUYECKOIO aHAJIN3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPaKTHOTO, (OPMAIbHO-IOTHYECKOTO U KPEaTUBHOTO
MBILUICHUS, (OPMHUPOBAHUIO YMEHHI pacro3HaBaTh IMPOSBICHUSA 3aKOHOB



MaTeMaTUKd B HayKe, TEXHUKE U HcKyccTBe. OOyvarommecs Yy3HAIOT O
BBIIAIOLIMXCSI PE3ysbTaTaX, MOJYYEHHBIX B XOJ€ pa3BUTUS MaTEMaTUKH Kak
HAyKH, U UX aBTOpax.

CopeprkarenpbHO-METOAUYECKas JTUHUA «MHOXKECTBA U JIOTUKAa» B OCHOBHOM
IOCBSIIEHA  JJIEMEHTaM  TEOPUM  MHOXECTB. T€0peTHKO-MHOKECTBEHHBIE
IIPEICTABIICHUS TPOHU3BIBAIOT BECh KypC LIKOJIBHOM MAaTeMaTWKH U IPEaararoT
Haubosiee YHUBEPCATbHBIN S3bIK, OOBEAMHSIONINNA BCE pa3zelibl MAaTeMaTUKU U €&
IOPUJIOKEHUH, OHU CBS3BIBAIOT Pa3HblE MATEMAaTUYECKUE JUCLUIUIMHBI B €AUHOE
nenoe. [loaToMy BaKHO JaThb BO3MOXHOCTH LIKOJIBHUKY HMOHMMATh TEOPETHKO-
MHOKECTBEHHBIH $I3bIK COBPEMEHHOM MAaTeMAaTUKH W HUCIOJb30BaTh €ro s
BBIPQKEHUSI CBOUX MBICIIEH.

B kypce «Anrebpa um Havajlla MaTeMaTHYECKOrO AHAJIN3a» IMPUCYTCTBYIOT
TAK)K€ OCHOBBI MAaTEMaTH4YECKOI'O0  MOJEIMPOBAHUS, KOTOpBIE IIPU3BAHBI
c(opMUPOBATH HABBIKU ITOCTPOCHUS MOJIENIEN PEANIbHBIX CUTYalUl, UCCIIEOBaHMS
ATUX MOJEJEH C MOMOULIBIO ammapaTa anreOpbl U MaTeMAaTHYECKOrO aHaluu3a U
WHTEPHPETALUN TOJYUYECHHBIX PE3ysbTaToB. Takue 3aaHusl BIUIETEHbI B KaXKIbIA
U3 pa3JeNoB IIPOrpaMMBbIl, IOCKOJIBKY BECh MaTepUail Kypca IIMPOKO UCIIONb3YETCs
JUISl peLeHus] IPUKIAAHBIX 3a1a4. 1Ipu penieHun peanbHbIX NMPAKTHYECKUX 3a4ad
yyaliecs: pa3BUBAlOT HAaOIIOAATEIbHOCTh, YMEHUE HAXOJUTh 3aKOHOMEPHOCTH,
abCTparupoBaThCs, HUCIOJIB30BATh AHAJIOTHIO, 0000OMATh M KOHKPETH3UPOBAThH
npobiemy. [lesTenbHOCTh MO (OPMUPOBAHUIO HABBIKOB PELIEHUS MPUKIATHBIX
3aJa4 OpraHu3yeTcs B MPOIECCe M3YUEHHUs BCeX TeM Kypca «Anredpa v Havaia
MaTEeMaTUYECKOrO aHaJInu3a».

Ilenu usyuenusn yueonozo kypca «I'eomempusny»

BaxxHocTh ydeOHOTO Kypca TE€OMETpHUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3zoBaHusi OOYyCIIOBJIEHA MPAKTUYECKONW 3HAYUMOCTHIO METANpPEIMETHBIX H
MPEAMETHBIX PE3YyJIbTaTOB OOY4YEHUS TE€OMETPUH B HAIPABJICHUM JTUYHOCTHOTO
pa3BuTUsg oOyuaronuxcsi, GopMupoBaHus (PYHKIMOHATBHOW MaTeMaTUYECKOU
IPAaMOTHOCTH, U3YUYEHHUS JPYTUX YU4eOHBbIX JUCHUIUIUH. Pa3Butne y oOydaromuxcs
MPaBUJIBHBIX TPEACTABICHUA O CYIIHOCTH W TPOUCXOXKIECHUU T€OMETPUUYECKUX
aOCTpaKIMii, COOTHOIICHUH PEATbHOTO W UACAIBHOTO, XapaKTepe OTPaKCHUS
MAaTEMaTUYECKON HAyKOW SABJICHUW MW TMPOLECCOB pPEAIbHOTO MHpA, MECTE
Ir€OMETPUH B CUCTEME HAayK U POJIM MaTeMaTHYECKOTO MOJIECIUPOBAHUS B HAYYHOM
MO3HAHUU U B TIPAKTUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOTO MUPOBO33PECHHUS
yUYalUXCs, a TaKKe KauyeCTB MBIIUICHUS, HEOOXOMMMBIX JUIsl aJamnTaiid B
COBPEMEHHOM OOIIECTBE.

['eomeTpus siBsieTCs OJHUM U3 0a30BBIX MPEJAMETOB HA YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs, TaK Kak oOOecrneyrMBaeT BO3MOXKHOCTb H3Y4YEHUs Kak
JUCLUUIUIMH €CTECTBEHHO-HAYYHOW HAINPABIEHHOCTH, TAK U TyMaHUTaAPHOM.



Jlormueckoe MbIlUIeHHE, (HOPMUPYEMOE MpPU HU3YYEHHH OOYYarOIIUMUCA
MOHSTUWHBIX OCHOB T€OMETPHUU U TOCTPOCHUH IIEMOYKHU JTOTHUECKHUX YTBEPIKICHUN
B XOJ€ pCEIICHUS TeOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATh M OMPOBEPraTh
TUIIOTE3bl HEMOCPEACTBEHHO HCIONB3YIOTCS MPU PEIICHUH 3a/1ad eCTEeCTBEHHO-
HAYYHOT'O IMKJIA, B YACTHOCTHU U3 Kypca (PU3HUKH.

YMeHne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAECT CYHIECTBEHHYIO POJIb BO
BCEX 00JAcTsIX AESITeNbHOCTU uenoBeka. OpHeHTalus 4YeloOBeKa BO BPEMEHH U
IPOCTPAaHCTBE — HEOOXOAMMOE YCIOBHE €ro CoIHalbHOro ObiTus, (opma
OTPaXKEHHS OKPY)KAIOLIETO MHpa, YCIOBHE YCIEIIHOTO IMO3HAHHUS U aKTUBHOTO
npeoOpa3oBaHusl  JAECUCTBUTEIBHOCTU.  OIepUpOBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHAET pa3Hble BUABI Y4EOHOM M TPYIOBOM JIE€ATEIBLHOCTH,
SBIISICTCS OAHMM M3 MPO(PECCHOHATHHO BAXKHBIX KAdeCTB, MOATOMY aKTyallbHa
3ajaya (OpMHUPOBaHUS y OOYYaIOLIUXCS MPOCTPAHCTBEHHOIO MBILIUICHUS Kak
Pa3HOBUAHOCTH OOpPa3HOIO MBIIUIEHUSI — CYIIECTBEHHONO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKON JAESITENFHOCTH IO MHOTUM HAIPaBICHUSIM.

[lenp ocBoeHus mporpaMMmbl ydeOHOro Kypca «l'eomerpus» Ha 06a30BOM
ypoBHE 00yueHus — 00IIeoOpa3oBaTeibHOE W OOIIEKYJIbTYpPHOE pa3BUTHE
oOydarommxcss  4yepe3  OOecredyeHHe  BO3MOXKHOCTH  MPUOOpETEeHUs |
UCIIOJIb30BAaHUSl CUCTEMATUYECKUX TIEOMETPUYECKMX 3HAaHUW U JIEHWCTBUH,
cenu(UIHBIX T€OMETPUH, BOZMOKHOCTH YCIICIITHOTO MPOJOHKEHUS 00pa30BaHMUS
0 CTICIIUATBHOCTSIM, HE CBA3aHHBIM C MPUKJIAIHBIM HCIIOIH30BAaHUEM TE€OMETPHUH.

[TporpaMMa mno reoMerpuu Ha 0a30BOM YpOBHE IIpeJHA3HAUYeHA st
oOyyarolmxcs CpeHeN LIKOJIbI, HE UCIBITHIBABIIMX 3HAYUTENbHBIX 3aTPYyIHEHHM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm oOpa3om, oOydaromiuecs Ha
0a30BOM YpPOBHE JOJDKHBI OCBOHMTH OOIME MaTeMaTHYECKHUE YMEHUS, CBSI3aHHBIC
CO CcHenu(uKoil TeoMeTpuH W HEOOXOAMMBIE [JIsi JKM3HU B COBPEMEHHOM
obmectBe. Kpome 3T0ro, OHM MMEIOT BO3MOXKHOCTb HU3YYUTh I€OMETPHUIO OoJjee
riyO0OKo, €clii B JajibHEHIIEM BO3HUKHET HEOOXOIMMOCTh B T€OMETPUYECKHX
3HAHUAX B MPOPECCHOHATBHON AEITEIHHOCTH.

JlocTkeHne 1M OCBOCHUS MPOrpaMMbI  OOECTIEUMBACTCS pEIICHUEM
COOTBETCTBYIOIIMX  3anad. [lpuopureTHRIMM 3aJadaMd  OCBOEHHUS  Kypca
«["'eomerpun» Ha 06a30BoM ypoBHe B 10—11 kitaccax sBISIOTCS:

 popMHUpOBaHUE NMPEACTABICHUS O TEOMETPUU KaK YaCTH MUPOBOU KYJIbTYPBI
¥ 0CO3HAHUE €€ B3aMMOCBSI3U C OKPYKAIOLTUM MHUPOM;

 hopMupoBaHUE MPEACTABICHUS O MHOTOTPAHHUKAX U TellaX BpPAIICHUS Kak
O BKHEHIINX MATEeMAaTUYECKUX MOJEISAX, MO3BOJISIONIMX OMUCHIBATh M M3y4yaTh
pa3HbI€ ABJICHUS OKPYKAIOILIEr0 MUPA;

 popMHUpoOBaHUE YMEHHUS PaCclO3HABATh HA YEPTEkKaX, MOJACISAX U B PEaIbHOM
MHUpE MHOTOI'PaHHHUKH U TeJla BpaIlleHuUs;

* OBJIAJICHUE METOJAaMH pPEIIeHHs 3aJad Ha TOCTPOCHUS Ha H300paKEHHUIX
IPOCTPAaHCTBEHHBIX UTYD;



e popMupOBaHME YMEHHUS ONEPUPOBATH OCHOBHBIMH  TOHSATHSIMH O
MHOTOIPAaHHHUKAX M T€JaX BPALLEHUS U UX OCHOBHBIMU CBOICTBaMHU;

e OBJIQ/ICHUE aJITOPUTMaMU PEIICHHUS OCHOBHBIX TUIIOB 337a4; (POPMUPOBAHNE
YMEHHUS MPOBOAUTH HECIIOKHBIE JOKA3ATEIbHBIE PACCYXKACHUS B XOJAE PEIICHUS
CTEPEOMETPUUECKUX 33/1a4 U 3a/1a4 C MPAKTUYECKUM COJICPIKAHUEM;

e Pa3BUTHE WHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIHOCOOHOCTEH O0ydarommxcs,
NO3HABATEJIbHON  AKTHUBHOCTH, HCCIEAOBATEIbCKUX YMEHHM, KPUTHYHOCTH
MBIIUICHUS;

e popMupoBanue GHyHKIMOHATBLHOM IPaMOTHOCTH, PEJIEBAHTHON T'€OMETPHUU:
YMEHUE pAacro3HaBaTh MPOSBICHUS T'€OMETPUUYECKUX TMOHITHH, OOBEKTOB U
3aKOHOMEPHOCTEN B pealbHBIX JKU3HEHHBIX CUTYaLMSIX U IPHU U3YyYEHUU APYTHX
y4eOHBIX MPEIMETOB, TMPOSBJICHUS 3aBUCUMOCTEH H  3aKOHOMEPHOCTEH,
(GopMyIMpOBaTh MX Ha SI3bIKE F€OMETPUM M CO3AaBaThb I'€OMETPUUYECKUE MOJEIH,
IPUMEHATh OCBOCHHBIM T'€OMETPUYECKHN ammapaTr Uil peLIeHHs IpaKTUKO-
OPUMEHTUPOBAHHBIX 3a/Ja4, WHTEPIPETHPOBATbH M OLEHUBATH IOJYyYEHHBIE
PE3YIBTATHI.

OTIMYUTENHEHON OCOOEHHOCTHIO MPOrpaMMbl SBIISIETCSI BKIIOYEHUE B KypC
CTEPEOMETPUM B HAdaJle €ro H3y4dyeHWs 3a4ad, pEIIaeMbIX Ha YPOBHE
MHTYUTUBHOTO MO3HAHMS, U ONpENeIEHHBIM 00pa30M OpraHM30BaHHAas padoTa Haj
HUMH, 4YTO CHOCOOCTBYIOT PpPAa3BUTHUIO JIOTUYECKOTO M MIPOCTPAHCTBEHHOTO
MBIIIEHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Tpenmourenue oTAAETCA HAMISIHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHs, TO
€CTh TEOPETUYECKHE 3HAHHS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IIPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTH. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Y
yYaluXxcsi B Kypce CTEpEOMETpPUM MPOBOAMUTCS 3a CYET pelieHus 3a7ady Ha
CO3/laHME  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jady Ha  ONEpPUpPOBAHUE
IPOCTPAHCTBEHHBIMH oOOpa3amu. Co3naHue oOpa3za MPOBOAMUTCS C ONOpPOM Ha
HaIJIIHOCTh, a OIIepUpOBaHUE O00pa3oM — B YCIOBUSX OTBJICYEHHUS OT
HAIJISIHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 UCXOJAHOI0 COACPKAHUS.

OcHoBHBIE cozaepikaresibHble TUHUN Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukmn», «IIpsiMble U TIIIOCKOCTH B IPOCTPAHCTBEY, «Tejia BpaleHus»,
«BEeKTOpbI U KOOPAUHATHI B IMTPOCTPAHCTBE». POPMUPOBAHUE JTOTHUECKUX YMEHUUN
pacnpesensercas He TOJbKO [0 COJAEPKATENbHBIM JIMHHUSM, HO M MO ToJaM
oOy4eHUs Ha YPOBHE CpeHEro 00IIero oopa3zoBaHusl.

Conepxxanue o0Opa3oBaHUs, COOTBETCTBYIOUIEE MNPEAMETHBIM pe3yibTaTaM
OCBOEHHUSl paboueil mporpamMmbl, pacHpelei€éHHbBIM 10 ToAaM OO0y4yeHwus,
CTPYKTYpUPOBAaHO TaKUM 00pa3oM, 4YTOOBI OBJAJEHHUE TI'E€OMETPUUECKHUMHU
MOHATHUSIMU Y HAaBBIKAMH OCYLIECTBIISUIOCH MOCIEI0BATEIBHO U MOCTYIATENIbHO, C
COOJIIO/IEHUEM MPUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKIIIOUAIUCH B



OOIIYI0 CHUCTEMY T€OMETPUYECCKUX NPEICTABICHUNA OOYJaIONIUXCS, PACIIUPSS U
yrayOnsis e€, o0pasys MpoYHbIE MHOYKECTBCHHBIC CBSI3H.

Ilenu uzyuenusn yueonozo Kypca «Bepoamnocmo u cmamucmura)

YueOHslii Kypc «BeposSTHOCTP M cTaTUCTHKa» 0a30BOr0 ypOBHS JOJIKEH
ABJISITHCS MPOJOJDKEHUEM U Pa3BUTHEM OJHOUMEHHOTO y4eOHOro Kypca 06a30BOro
YPOBHSI OCHOBHOM HIKOJIbI, HO JIJIsl HBIHEIIHUX JECSITUKIACCHUKOB 3TO HE CIUIIKOM
3HAKOMBIA TpPEIMET, 3a UCKIIOUEHHE HEKOTOphIX TeM. Kypc mpenHasHaueH aiis
dbopmupoBaHUs y 00YYarOIIUXCS CTATUCTUYECKON KYJIbTYpbl U MOHUMAHUS POJIH
TEOPUU BEPOSATHOCTEM KaK MaTeMaTU4YeCKOro HHCTPYMEHTa JUIsl HU3Y4YEHUS
CIIy9aiiHBIX COOBITHIA, BEJTMYHUH U MporieccoB. [Ipu n3ydennn Kypca o0oramarTcs
MPEACTABICHUS] YYalIUXCsl O METOJIaX UCCJEeNIOBaHUS HM3MEHUYMBOIO MHPA,
pa3BUBaeTCAd MOHUMAHUE 3HAYUMOCTH U OOIIHOCTH MAaTeMAaTHYE€CKHMX METOJ/IOB
MO3HAHUS KaK HEOThEMJIEMOM YacTH COBPEMEHHOIO €CTECTBEHHO-HAYYHOI'O
MHUPOBO33PEHUS.

Copnepkanue Kypca HampaBJI€HO Ha 3aKperyieHHWe 3HAHWUW, MOJYyUYEeHHBIX MPHU
W3YYEHUU Kypca OCHOBHOM IIKOJIBI U Ha Pa3BUTHE MPEACTABICHUA O CIyYalHBIX
BEJIMYMHAX U B3aUMOCBA3SX MEXIYy HUMU Ha BaXKHBIX TPUMEpaxX, CHOKETHI
KOTOPBIX MOYEPIHYTHI U3 OKPYKAIOIIETO MUPA.

B cooTBeTcTBUMM € yKa3aHHBIMU IEISIMU B CTPYKType YydeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» CpPEIHEN IIKOJIbI Ha 0a30BOM YpPOBHE BBIJCIICHBI
CJIEIyIONIUE OCHOBHBIE cojiepKaTenbHble JUHUHU: «CiydaiiHbie COOBITHS W
BEPOSTHOCTHY, «CilydaiiHbIe BEJIMUYUHBI U 3aKOH OOJIBIINX YUCEID».

BaxHyro d4acth Kypca 3aHMMaeT M3y4YeHHUE TIEeOMETPUUYECKOTr0 U
OMHOMUAJILHOTO PACHpPEICIICHU U 3HAKOMCTBO C UX HEMPEPHIBHBIMU aHAJIOTaMU
— TOKa3aTeJIbHBIM U HOPMAJIBHBIM PACTIPEICICHUSIMHU.

Conepxanne mmHMM «CroydallHble COOBITHSI U BEPOSITHOCTU»  CIYXKHUT
OCHOBOM Jyisi (pOpMUpPOBAaHMSI MPEJCTABICHUN O pacIpeieieHud BEPOSITHOCTEH
MEXIy 3HAYCHHUSMH CIIYYalHBIX BEJIMYHMH, a TAK)Ke dTa JUHHUS HEoOXOoInMa Kak
0aza 11 U3ydYeHUs 3aKOoHAa OOJbIIMX 4Yuced — (YHIAMEHTAIBHOTO 3aKOHa,
JIEUCTBYIOIIETO B TPUPOJE U OOIIECTBE U HMMEIONMIET0 MaTEeMaTUYECKYIO
dopmanuzaruio. CaMm 3aKOH OOJBIIMX YHCEN MPEiaracTcsi B 03HAKOMUTEIHHOM
dbopme ¢ MUHMMAaJIbHBIM UCIIOJIb30BaHUEM MaTEMaTUUeCKOTO (hopManu3ma.

Tembl, CBSI3aHHBIC C  HENPEPBHIBHBIMA  CIyYaHBIMH  BEJIMYHMHAMH,
aKIIEHTUPYIOT BHHUMAHHME IMKOJHLHUKOB Ha OMHCAaHWUU M HM3YyUYCHUM CIyYalHbBIX
SIBJICHUI C TIOMOIIBbIO HEMPepbIBHBIX (PyHKIMH. OCHOBHOE BHUMAaHUE YNESETCS
MOKA3aTeIbHOMY M HOPMAJIBHOMY paCIpeAeNICHUsIM, MPU 3TOM MPEAIoIaraeTcs
O3HAaKOMUTEJIBLHOE W3y4YeHHE Marepuanga 0e€3 J10Ka3aTelbCTB IMPUMEHSIEMbBIX
(haxToB.



MECTO YYEBHOI'O IPEIMETA «<MATEMATHUKA» B YYHEBHOM
IIJIAHE
B yue6noM mane B 10 kitacce Ha 6a30BOM ypOBHE Ha U3y4Y€HUE Kypca ajireOpbl U
Hayaj MaTEMaTHYECKOTrO aHajii3a OTBOJAMTCS 2 4aca B HENENI0, HAa U3Y4YEHUE
reoOMETpUU 2 yaca B HEJENIO U Ha U3y4yeHue Kypca « BeposiTHOCTh U CTaTUCTUKAY
1 gac B Hegemro. Beero 170 yueGHBIX 9acoB.
Pabouasi mporpamMmmMa OpueHTHpOBaHa HA WCIOJIb30BaHUE Yy4EOHO-METOIUYECKOTrO
komruiekca (YMK):

AnumoB HI.A., Komsirua FO.M., TkaueBa M.B. u ap. MaremaTtuka: anredpa u
Hayajga MaTeMaTU4yecKoro asanuza. ['eomerpusi. Aunrebpa W Hadana
MaremaTudeckoro ananu3za. 10-11 kmaccel. uznarensctBo «IIpocBemieHue

Artanacsn JI.C., bByryzoB B.®., Kagomues C.b. u np. MaremaTtuka: airedpa u
Hayaja MaTeMaTH4YeCKOro aHanmsa, reomerpusa. [eomerpusa. 10-11 xkmaccel.
ba3oBblii 1 yriyOseHHBIN YpOBHU. U3aaTenbcTBO «IIpocBeiieHne»

Briconkuit 1.P., Amenko M.B. "MartemaTtuka. BeposiTHOCTh U cTatucTuka 10-
11 knaccel. ba3zoBelit u yriyonénnsiit ypoBens'. B aByx wactsx. [Ipocsenienue.

COAEPKAHUE YYEBHOI'O KYPCA :
» «Aaredpa u HayaJia MaTeMaTH4ecKoro anaan3a» 10 kiace

Yucsia ¥ BbIYMCICHUS

Paunonanbupie uncna. OOBIKHOBEHHbIE M JACCSATHUYHBIE JpOOHM, MPOLIEHTHI,
OECKOHEUHblE  MepuoAudeckue  JpoOu. ApupMeTHUYecKue  Omepauud C
palMOHAIBHBIMU YMCIaMU, IPeo0pa30BaHus YUCIOBbIX BhIpaxkeHUi. [IpuMenenue
Ipo0el U MPOLEHTOB ISl PEIICHMs MPUKIAAHBIX 33/1a4 U3 Pa3IMYHbIX OTpaciiel
3HAHUU U PEATbHOM )KU3HH.

JeiictBuTtenbHble  uyKcia. PanudoOHanbHBIE W HMppAUMOHAIBHBIC  YHCIIA.
Apudmernueckre omnepanud ¢ JeWCTBUTEIbHBIMU YHuciaamu. [IpubmmxEHHbie
BBIUHCIICHUS, IPABUJIA OKPYTJICHHUS, IPUKUIKA U OLICHKA PE3YyJIbTaTa BBIYMCIICHUN.

Crenienb ¢ 1ienbM nokazatenem. CtangapTtHas opma 3anucH A1eUCTBUTEIBHOTO
yucna. Mcnonb3zoBanue noaxoasiieid GopMbl 3aMuUCH IEUCTBUTEIBHBIX YUCEN IS
pEILICHUS NMPAKTUYECKUX 3a7a4 U MPEJICTABICHUS JaHHBIX.

Apudmernueckuit KOPEHb HaTypaJbHOU CTEIICHU. JencTBus C
apupMETUYECKUMH KOPHSIMU HATYpaIbHOMN CTEIICHH.

CHHyC, KOCMHYC M TAaHT€HC YHMCJIOBOTO apryMeHTa. APKCHHYC, ApKKOCHHYC,
apKTAHI€HC YMCIIOBOTO apryMEHTAa.

YpaBHeHUs U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOpPa30BaHU.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKECHU M. OCHOBHBIE
TPUTOHOMETPUUECKUE (POPMYIIBI.

YpaBHeHHE, KOpEHb ypaBHEHHs. HepaBeHCTBO, pelieHue HepaBeHCTBa. Meron
WHTEPBAJIOB.

Pemenne ensix 1 ApoOHO-pallMOHATBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenne nppanOHAIBHBIX YPABHEHUH U HEPABEHCTB.



Pemenre TpUroHOMETpUYECKUX YPAaBHEHUM.

[IpumeHeHue ypaBHEHUH M HEPABEHCTB K PEUICHUIO MAaTeMaTUYECKHUX 3a7ad U
3aJlay U3 pa3aMvHbIX 001acTe HayKu U peaibHOW KU3HH.

DyHKUMH U TPaPUKH

OyHKMs, cnocoObl 3aianus GyHkiuu. ['paduk pynkuuu. BzaumHo obpatHbie
byHKIUH.

OO6usacTh ompeneiaeHUuss U MHOXKECTBO 3HaueHui (yHkuuu. Hymu dyHkumm.
[TpoMexyTKH 3HAKOTIOCTOSIHCTBA. YETHBIC U HEUETHBIC (DYHKIIUU.

CrenenHast ¢yHKIMS C HaTypajbHBIM U IIEJIBIM MOKa3aTeneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa u rpaduk KOpHs N-0i CTENEHHU.

TpuronomeTrpuyeckass OKpPY>KHOCTb, OIpPEAEICHHE TPUTOHOMETPUUYECKUX
(yHKUIHNA YUCIOBOTO apryMEHTA.

Hauajia MaTeMaTH4ecKOro aHajau3a

[TocnenoBarenbHOCTH, CIOCOOBI 3a/laHusl MocienoBareabHocTell. MOHOTOHHBIE
HOCJIEI0BATEIbHOCTH.

ApudmeTrnueckass U reoMeTpuueckas mporpeccuu. beckoHeuHo yObIBarouas
reomerpuyeckas nporpeccus. Cymma O0€CKOHEUHO YOBbIBAIOILIEH reoOMETpUYECKON
nporpeccud. PopMyna CIOXKHBIX NMPOLEHTOB. Vcmonb3oBaHWe MpOrpeccuu s
pelIeHus peaibHbIX 3a/1a4 MPUKJIATHOTO XapaKTepa.

MHoskecTBa M JIOTHKA

MHo)kecTBO, omnepanuu HaJa MHOXecTBamu. Jluarpammel OJisiepa—BeHHa.
[IpuMmeHeHrne TEOPETHUKO-MHOKECTBEHHOTO ammapara JJis OMHCAHUS PeabHBIX
MIPOIIECCOB U SIBIICHUH, IPH PEIICHUH 33]a4 U3 IPYTHX y4EOHBIX MPEIMETOB.

Omnpenenenue, TeopemMa, CIeICTBHE, TOKA3aTeIbCTBO.

» «leomerpusi» 10 kiace

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHS ~ cTepeoMeTpuu. Touka, TmpsMas, IIOCKOCTb,
npoctpancTBO. IloHATHE 00 aKCMOMaTHYECKOM IOCTPOEHUH CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPHUH U CIEACTBHS U3 HUX.

B3anMmHOe pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAKOIIUECS,
IapajulesibHble YW CKpelmuBarommecs npsamble. [lapauienbHOCTE NpsAMBIX U
IUDIOCKOCTEH B MPOCTPAHCTBE: MAPAJUIEIBHBIE IPAMBIE B  IPOCTPAHCTBE;
[IapaJuIeNIbBHOCTh TPEX MNMPAMBIX; MAPAIIIEIBHOCTh MPSAMOU U IUIOCKOCTH. YTIIBI C
COHAIIPaBJICHHBIMA CTOPOHAMH; Yrod MEXAy MNpPSIMBIMA B IPOCTPAHCTBE.
[TapannenbHOCTH TUIOCKOCTEM: MapajuieIbHbIE TUIOCKOCTH; CBOMCTBA
napaJyiebHbIX TIockocTel. [IpocTeifmue mpocTpaHCTBEeHHBIE (GUTYpPHI Ha
IUIOCKOCTH: TETpa’p, KyO, napayiesienunea; IoCTPOCHUE CEYSHUI.

[leprieHIUKYJISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPNEHAUKYJIISIPHBIE MIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIBHBIE W MEPIECHAUKYISIPHBIE K IIOCKOCTH,
MpU3HAK NEPHEHAUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOopema O MpsSMOU
NEPIECHINKYJIAPHONU IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YIOJI MEXAY NPSIMOU U



IJIOCKOCTBIO;  ABYTPAaHHBIM  yroJl, JIMHEHMHBIM YroJ JBYIPaHHOIO  yIJa.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT TMNpsAMOM A0  IJIOCKOCTH,  TpoeKuus  (GUrypsl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh ~ IUIOCKOCTEH: TMPU3HAK NEPHNEHIUKYISIPHOCTA  JIBYX
IIoCKOCTEN. TeopeMa 0 TpEX MEePIEHIUKYIApax.

MHoOrorpaHHuKHu

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTBI MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: N-yronapHas
pU3Ma; TPaHU U OCHOBAHUS MPHU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL; OOKOBas U
MOJIHAs MIOBEPXHOCTh MIPU3MBIL. [Tapannenenunen, PSIMOYTOJIBHBIN
napajulelienunes; U ero cpoucrsa. llupammpa: n-yronpHas nupamuaa, rpaHd U
OCHOBAHME MUPAMHU/IbI; OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMU/IbL; PABUIIbHAS U
ycey€HHas mnupamMuaa. OJIEMEHTbl Npu3Mbl W nupamuibl. [IpaBuinbHbIe
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOTPAHHUWKA; NpaBUJIbHAS MpU3MaA U
MpaBUIbHAS THPAMUJA; NpPaBWIbHAs TPEYrojbHAs NUPaAMHUIA W MPABUIIBHBIN
TeTpa’dap; KyO. IlpencraBieHne O TMpaBUIBHBIX MHOTOTPAHHUKAX: OKTas3p,
noaekadip U ukocadap. CeueHnst Npu3Mbl U TUPAMUIBI.

CumMeTpuss B IIPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSIMOM,
IUIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHpaMHAaX, Napajuielenuenax,
MPaBUJIbHBIX MHOTOIPAHHHUKAX.

BrluncieHre 9SJI€MEHTOB MHOTOTPAHHUKOB: péOpa, AuaroHaiu, YrJbl.
[Tnomans OOKOBOW MOBEPXHOCTH W TIOJHOW TIOBEPXHOCTH MPSIMOU TPU3MBI,
IJIOMAh OCHOBAaHMM, TeopemMa O OOKOBOW TMOBEPXHOCTH MPSIMON TPU3MBIL
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU TPABWIHLHOM MHUPaAMUJIbI,
TeopeMa O TIUIomaad yceu€éHHoM mnupamuiabl. [lonstue o0 o0béMe. OO0BEM
MUPaMU/JIbI, TPU3MBI.

[Tonobubie Tena B mnpoctpaHcTBe. (COOTHOLICHHS MEXIy IUIOMIAJSIMU
MOBEPXHOCTEHN, 00BEMaMU MTOTOOHBIX TE.

> «BeposiTHoCcTh M cTaTHcTHKa» 10 KiIace

[IpencraBienne JaHHBIX C MOMOIIbIO Tabnui u jguarpamMm. Cpennee
apudmernyeckoe, MeauaHa, HauOOJblIee M HAUMEHbLIEE 3HAYEHUs, pa3Max,
JUCTIEPCHUsl U CTAaHJAPTHOE OTKJIOHEHUE YHCIOBBIX HAOOPOB.

CrnyualiHble SKCIIEpPUMEHTHI (OMBITHI) U Cy4YaiiHble COOBITHS. DJIEMEHTApPHBIE
coObITUs (MCX0Jbl). BeposTHOCTH ciydailHOTO COOBbITHSA. Bau30CcTh 4acTOThI U
BepOsITHOCTH ~ coObITui.  CilydailHble  ONBITBI € PABHOBO3MOKHBIMU
AIIEMEHTApHBIMU  COOBITUSIMU.  BepodaTHOCTH  COOBITUH B ONbITaX  C
PaBHOBO3MOXXHBIMU AJIEMEHTAPHBIMU COOBITUSIMHU.

Omneparuu HajJ COOBITHSMU: TepecedeHue, 00beTUHEHNE, TPOTUBOIIOIOKHBIC
coObITHs. J{narpammel Ditnepa. Dopmyiia CI0KEHUS BEPOSATHOCTEM.



VYcnoBHAsE BEPOATHOCTb. Y MHOJKEHHME BEPOSITHOCTEH. JlepeBO CiydalHOTo
skcniepuMenTa. dopmyna nonHoi BeposTHOCTU. HezaBucruMble cOOBITHS.

Komb6unaropnoe npaBuino ymHoxkeHus. llepectaHoBku u ¢axropuan. Yuciao
couetanuii. Tpeyronpauk Ilackans. ®opmyna buHoma HeroToHa.

buHapHbIil ciydailHbIi ONBIT (MCHBITAHUE), yCIeX U Heyaada. HezaBucumeie
ucnbiTanus. Cepusi HE3aBUCHUMBIX HCHOBITAHUKA 10 mnepBoro ycnexa. Cepus
HE3aBUCHUMBIX HUCTIIBITAHUN bepHyIu.

CnyuaiiHas BenuuuHa. Pacmpenenenue  BeposTHocTed.  Jlmarpamma
pacupeneneHus. Ilpumepsl pacnpenenceHuil, B TOM YHUCIE, N€OMETPUUYECKOE U
OMHOMHAJILHOE.

IINIAHUPYEMBIE PE3YJIBTATBI

OcBoenne ydeOHOrO mpenmera «Maremarwka» JOJDKHO 00ecIeunBaTh
JIOCTUKEHUE Ha YPOBHE CPEIHETO 00111eT0 00pa30BaHuUsI CICAYIOMMNX JIUYHOCTHBIX,
MeETaIpeMETHBIX U MPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTaTOB:

JINYHOCTHBIE PE3YJIBTATDI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS MPOTpPaMMbl y4yeOHOTO TpeaMeTa
«MaremaTrka» XapakTepu3yrTCs:

I'paknanckoe BocnMTaHUE:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIMU O0YYAIOIIEerocsl Kak aKTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOrO OOIEeCTBa, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBJICHUH,
poLenyp TpaXAaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHI W TIP.), YMEHUEM
B3aUMOJICHCTBOBATh C COLUAIBHBIMA HWHCTUTYTAMH B COOTBETCTBUU C HX
GYHKIUSMU 1 HA3HAUYCHHUEM.

ITaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUHCKON IpakTaHCKON UICHTUYHOCTH, YBAKCHHS K
MIPOLIIOMY Y HACTOAIIEMY POCCUMCKOW MAaTE€MAaTHUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTUKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MaTeMaTUYECKOM IIKOJIBI,
K KCIOJIb30BAaHUIO ATUX JOCTI)KCHUW B JIPYTHX HayKaxX, TEXHOJOTrusX, cdepax
DKOHOMUKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(hOPMHUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, OSTUYECKOTO IIOBEJICHMUS,
CBSI3AHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JTMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYHBOTO OYAYIIEro.

JcTeTHYeCKOe BOCIIUTAHUE:



ACTETUYECKUM OTHOLICHUEM K MHPY, BKIIIOYAss ICTETUKY MAaTEMaTUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a1ad4, peLIeHnH, pacCyXICHUN;
BOCIIPUAMYMBOCTBIO K MATEMAaTUYECKUM aCIIEKTaM Pa3jIMYHbIX BUJOB UCKYCCTBA.
Dusnyeckoe BOCIIUTAHUE:
cOPMHPOBAHHOCTBIO YMEHHS TMPUMEHSATh MaTeMaTH4YeCKue 3HaHUS B
MHTEpecax 30pOBOro M 6e30macHoro o0pas3a >KU3HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3JI0POBbBIO (310pOBOE€ MUTAHHUE, COATTAHCUPOBAHHBIN PEXUM 3aHSATUU U

OTJIbIXa, peryisipHas busnueckas AKTUBHOCTb); bu3ruecKoro
COBEPILICHCTBOBAHMSI, npu 3aHATHUIX CIIOPTUBHO-03/I0POBUTEIHHOM
JEeSATEIbHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HAaHHEM IICHHOCTH TPYAOIIOOWs; MHTEPECOM K
pasnmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JCSATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpIIATh OCO3HAHHBINM BHIOOP
Oynymeil mnpodeccud W pealn30BbIBATH COOCTBEHHBIC >KU3HECHHBIC IIJIAHBI;
TOTOBHOCTBIO M  CIHOCOOHOCTBIO K MAaTeMaTUYeCKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 Ha TPOTSHKEHUHM BCEU KU3HU; TOTOBHOCTHIO K aKTHBHOMY
YYacTHIO B PEIICHUH MPAKTUUECKHUX 3a/1a4 MaTEMAaTUYECKON HAIIPABICHHOCTH.

JKO0JIOTHYECKOe BOCITUTAHHUE:

c(OPMHPOBAHHOCTHIO DKOJOTHYCCKON KYyJIbTYpbl, MOHWUMAHHEM BIVSHHS
COLIMAJIbHO-PKOHOMHUYECKUX MPOIIECCOB HA COCTOSIHUE MPHUPOJAHON U COIMAIBLHOM
Cpelbl, OCO3HaHHEM TJ00aJbHOIO  XapakTepa H3KOJOTHYECKUX IMpodiieMm;
OpUEeHTallMeld Ha MPUMEHEHHE MAaTeMAaTHMYeCKUX 3HAHWM [JIs pelieHus 3aaad B
0o0JacCTH OKpY’)Karomiell cpefpl, IUIAHUPOBAHUSA TIOCTYNKOB M OIICHKA UX
BO3MOJKHBIX MTOCIIEJICTBHH JIJIsI OKPY>KAIOIIEH CPeIbl.

LleHHOCTH HAYYHOTO MO3HAHMA:

c(OPMUPOBAHHOCTHI0 MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIIECTBEHHOM TMPaKTUKH, TMOHUMaHUEM
MaTEeMaTHYeCKON HayKH Kak c(epbl UYeIOBEYECKOW MAeATeIbHOCTH, JTaloB €&
pPa3BUTHS W 3HAYUMOCTH JUIS Pa3BUTHS IMBUIN3AINW, OBJIAJCHUEM S3BIKOM
MaTeMaTHKH W MaTEeMaTH4YeCKOH KYJIbTYpOH KakK CpEJACTBOM TO3HAHHUS MHPa;
TOTOBHOCTBIO OCYIIECTBIISITh MPOEKTHYIO U HCCIIEAOBATEIbCKYIO JEATEIbHOCTh
WHMBUTyaJIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbBTATBI

MeTtanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTO MpeameTa
«Marematuka» XapaKTEPU3YIOTCS OBJIaJICHUEM YHUBEPCAIIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCALHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusamMu, YHUBEPCANbHbIMU Pe2YIAMUSHbIMU OeUCEUIMU.



1)  Vuusepcanvhvie  noznasamenvHwvle  Oelicmeus, — 00eCneuuU8arom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUarOWuxcs (0ceoeHue
Memooo8  NO3HAHUSL  OKpYJCalowe20  Mupa,  NpUMeHeHue  JO02UYECKUX,
ucce008amenbeKux onepayull, ymenuil pabomams ¢ ungopmayueti).

ba3oBrie ornueckue AenCTBUs:

* BBISIBJISITh U XapPaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKA MATEMaTHYECKUX
OOBEKTOB, TIOHSTHI, OTHOIICHUN MEXIy MOHATUAMH, (HOPMYITUPOBATH
OTIpEJICIICHHS TOHATUN; YCTaHABINBATh CYLIECTBEHHBIN MPU3HAK KIacCU(UKAIUY,
OCHOBaHMsI 1711 0000IIEHHS U CPABHEHMSI, KPUTEPUHU MTPOBOJIMMOTO aHAJIN3a;

e BOCIIPUHUMATh,  (OPMYJIHPOBATb U  NIPeoOpa3oBbIBATh  CYKJICHHUS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHIUYHBIC, YaCTHBIC U OOIIHE; YCIOBHBIC,

eBBISIBJIITh ~ MAaTeMaTH4YeCKHEe  3aKOHOMEPHOCTH, B3aUMOCBSI3U U
npoTUBOpEYHs B (PaKTax, AHHBIX, HAOJTIOJEHUSX U YTBEPXKICHUSX; IMpeasiaraTh
KPUTEPHUH JIJIs1 BBISIBIICHUS 3aKOHOMEPHOCTEH U MPOTUBOPEUUIA;

e ICTIATh BBIBOJBI C HCITOJIb30BAHWEM 3aKOHOB JIOTUKH, IEAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKITIOUCHHH, YMO3aKITFOUCHHH 110 aHAJIOTHH;

e IPOBOJIUTH CaMOCTOSITEIILHO JI0OKa3aTeIbCTBa MaTeMaTHYeCKUX
YTBEPXKJICHUM (MpsMble W OT TMPOTUBHOrO), BBICTPAUBATh aAPTYMEHTAIIUIO,
MPUBOUTH MPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U
BEIBOJIBL;

e BBIOMpaTh crnoco0 penieHus y4deOHOW 3anayu  (CpaBHUBATH HECKOJIBKO
BApUMAHTOB  PEIICHUS, BHIOMpATh HauOoyiee MOAXOAAIMK ¢ y4ETOM
CaMOCTOSATENILHO BBIICTIEHHBIX KPUTEPHUEB).

ba3oBeie uccienoBaTenbCKue IeUCTBUS:

* ICII0JIb30BAaTh BOIMPOCHI KakK HUCCIEIOBATEILCKUNA HHCTPYMEHT IO3HAHUS,
bopMyaMpoBaTh  BONPOCHI,  (PUKCHPYIOUIME  MPOTUBOpEUYUE,  MOpodiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OpPMHUPOBATH TUIIOTE3Y, APTyMEHTHPOBATH
CBOIO MO3UIIHUI0, MHEHHUE;

e IPOBOJIUTH CAMOCTOSITEILHO CIIJIAHUPOBAHHBINA SKCIIEPUMEHT, UCCIICIOBAHHE
M0 YCTAHOBJICHUIO OCOOCHHOCTEM MaTeMaTHYECKOro 0ObEKTa, SIBJIICHUS, MPoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 00bEKTaMHU, SBICHUSMH, POIECCAMU;

e CAMOCTOSITEIFHO (POPMYJIMPOBATH OOOOIIECHUSI U BBIBOJBLI MO pe3yibTaTaM
MPOBENEHHOTO  HAOMIOCHUS, WCCIICIOBAaHUS, OICHUBATh  JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIICHUI;

e IPOTHO3UPOBATH BO3MOXKHOE pAa3BUTHE TIPOIlecCa, a TaKXKE BBIJBUTATh
MPETOJI0KEHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

PaGoTa ¢ undopmarnueii:

e BBISIBJISITH ACUIIMTH HHGOPMAIINH, TaHHBIX, HEOOXOIUMBIX JUIsl OTBETa Ha
BOIPOC U ISl pEUICHUs 3a/1auu;



e BEIOMpaTh WHHOOPMAITUIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh W HMHTEPIPETUPOBATh HHGOPMAIHMIO PA3TUYHBIX BHJIOB H
dbopm mpeacTaBICHUS;

e CTPYKTYpUpPOBaTh MHQPOpPMAIIMIO, TPEACTABIATh €€ B Pa3IMUHbIX (opMax,
WUTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaAEKHOCTD uHbOpMaIuu 1o CaMOCTOSTEIILHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2)  Vuusepcanrvhvle — KOMMyHUKamueHble  Oelicmeus, — 0becnedusarom
CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

Oo61enue:

e BOCIIPUHUMATH U (HOPMYITUPOBATH CYKICHUS B COOTBETCTBUHU C YCIOBUSIMH
U IeIsIMH OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOYKY 3PEHHUS B
YCTHBIX W TMHUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJy pEUICHUs 3a/1aud,
KOMMEHTHUPOBATH MOJYYCHHBIN PE3yJIbTaT;

e B X0/ OOCYXXJICHHS 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMON TEMHI,
poOJIeMBbl, pelaeMOl 3a7add, BBICKA3bIBATh HJEH, HAIICJICHHBIE Ha TIOWCK
pEIICHMS; COIMOCTaBIATh CBOM CYXKICHUS C CYXKICHUSAMH JPYTUX YYaCTHHUKOB
nuainora, oOHapy>KUBaTh Pa3jIM4Me€ W CXOJACTBO MO3UIMH; B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAKEHUS;

e TIPEACTABISITH PE3YNIBTATHI PEHICHUS 3a7a4H, YKCIIEPUMEHTA, NCCIICIOBAHMS,
MIPOEKTa; CaMOCTOSITENIPHO BBIOMpaTh (GopMaT BBICTYIUICHHS € Y4YETOM 3aaad
MPE3EHTAllUU U OCOOEHHOCTEH ayIUTOPHHU.

CoTpyIHUYECTBO:

e TOHUMATh W UCIOJIH30BATh MPEUMYIIECTBA KOMAHIHOW M MHIAUBUIYATHHOM
paboOThl MpW pemIeHHH YYeOHBIX 3aJad; TPHUHUMATh IeJIb COBMECTHOMN
NEATEeILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI paboOT, JIOrOBapWBATHCI, OOCYXAaTh TMPOIECC W pe3yiabTaT padOTHI;
000011aTh MHEHUS HECKOJILKUX JIFOJIEH;

e y4YacTBOBaTh B IPYNINOBBIX (opMax padoThl (00CyxaeHHsl, OOMEH MHEHHIA,
«MO3TOBBIE IITYpMBD» W HWHBIC), BBINIOJHATH CBOK YacTh pabOTHl M
KOOPJIMHUPOBATh CBOM JACHCTBUS C JPYTMMHU YJICHAMH KOMAaHBI, OIICHHBATh
KaueCTBO CBOETO BKJAJa B OOIIMI MPOAYKT MO KPUTEPHUSIM, CHOPMYITHPOBAHHBIM
YY9aCTHUKAMHU B3aUMOJICUCTBHUSI.

3) Vhusepcanvhvle pecynsamuensle oeticmaus, obecnewusaiom Gopmuposanue
CMBLCIIOBLIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.

CamoopraHu3zanus:

COCTaBJISITh TUJIAH, AJITOPUTM PEIICHUS 3a/]a4d, BBIOUPATh CIIOCOO PEIICHHS C
y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C YYETOM HOBOM MH(MOpPMAIUH.

CaMOKOHTpOJIb:



e BIANETh HABbIKAMU T[IO3HABATENbHON pedlekcuu Kak  OCO3HAHHS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MPOLECCOB, X PE3YyJIbTAaTOB; BIIAJETh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pelieHHs
MaTeMaTHYECKOH 3aauu;

e MPEABUACTb TPYIAHOCTH, KOTOPbIE MOT'YT BOBHUKHYTh IIPU PEIICHUU 3a/1a4yH,
BHOCUTH KOPPEKTHUBBI B JI€ATEILHOCTh HA OCHOBE HOBBIX OOCTOATENBCTB, JaHHBIX,
HalJEHHBIX OIINOOK, BBISIBIEHHBIX TPYJHOCTEM;

e OLIEHMBAaTh COOTBETCTBHE pE3yJibTaTa LEJId M YCIOBUSAM, OOBSICHATH
OPUYUHBI JOCTH)KEHUS WIM HEJOCTHXKEHUS Pe3yIbTaTOB EATEIbHOCTH, HAXOIUTh
OLIMOKY, AaBaTh OLEHKY PUOOPETEHHOMY OIBITY.

HPEIMETHBIE PE3YJIbTATDBI

OcBoenune y4eOHOro Kypca «AJiredpa m Ha4yajga MaTeMATHUYECKOI0 AHAJIN3a»
Ha ypOBHE cpenHero ooOmero oopazoBanus B 10 kiacce J0MKHO oOecrieuyuBaTh
JIOCTUKEHHUE CICTYIOIUX MTPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

Yuciia ¥ BIYHCICHUSA

OnepupoBaTh MNOHATUSAMM: PAUUOHAIBHOE M JCHUCTBUTENBHOE YHUCIO,
OOBIKHOBEHHAs U JIECATUYHAS APOOb, MPOIICHTHI.

BolmonHATh  apupMETHYECKHE  ONepalud € paldOHAIbHBIMU U
JNEHUCTBUTEIbHBIMU YHCIAMH.

BobimonHsaTe npuOAMKEHHBIE BBIYUCIIEHUS, UCIIONB3YS MpaBUiia OKPYIJICHHUS,
JIeNaTh MMPUKUAKY U OLICHKY PE3YIbTaTa BHIYMCICHUMN.

OnepupoBaTh MOHATHSAMHU: CTENEHb C LEIbIM IOKa3aTElIEM; CTaHIapTHAs
dopma 3amMcu JEHCTBUTENIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENECHH,
MCIIOJIb30BaTh MOAXOIALTYI0 (OPMY 3alliCU JEHCTBUTENBHBIX YUCEI JIJIsl PEILCHUS
NIPaKTUYECKUX 3a]a4 U NPEJCTaBICHUS JaHHBIX.

OnepupoBaTh MOHATUSAMHU: CUHYC, KOCUHYC U TaHT€HC MPOU3BOJIBHOTO YIJIA;
MCITIOJI30BATh 3aMKCh MPOU3BOJILHOTO yTila Yepe3 00paTHbIE TPUTOHOMETPUYECKUE
byHKIINN.

YpaBHeHMs U HEPABEHCTBA

OnepupoBaTh NOHATHUSMU: TOXKIECTBO, YPABHEHHE, HEPABEHCTBO; ILEJOE,
palMOHAIBHOE, UPPALMOHATIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPHUUYECKOE
YpaBHEHHUE;

BrmonusaTe npeoOpa3oBaHHsl TPUTOHOMETPUYECKUX BBIPAKEHUM W periaThb
TPUTOHOMETPUYECKHUE YPAaBHEHUS.

BoinonHsaTh mpeoOpa3oBaHUs ILENbIX, PALMOHAIBHBIX W HPPAlMOHATBHBIX
BBIDQKEHWA W  pellaTh OCHOBHBIE THINbI  LEJBIX, PpAalUOHAIBHBIX U
VppaLMOHAIBHBIX YPABHEHUN U HEPABEHCTB.



[IpuMeHsATh ypaBHEHUS U HEPABEHCTBA JJIS PELIEHUS] MAaTEMAaTHYECKUX 3a]1a4
Y 33]1a4 U3 PA3JIMYHbIX 00JacTel HAYKH U PEabHOU KU3HH.

MognenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE€ aureOpbl, COCTABIATH
BBIDAKCHMSI, YPAaBHEHMs, HEPABEHCTBA IO YCIOBHIO 3a/Jadd, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM alapara ajireopsl.

DyHKIUHN U TPAPUKH

OmneprpoBaTh MOHATHIMH: (PYHKIHS, CIIOCOOBI 3aMaHusl (QYHKIUH, 00JIaCTh
ONpEeENeHUs] U MHOXECTBO 3HayeHUM (yHKuuu, rpaduk (QyHKUHH, B3aWMHO
oOpartHbie (QYHKITUH.

OmnepupoBarh NOHATUAMU: UYETHOCTh U HEUETHOCTh (YHKUUH, HYJIU
(GyHKUIHH, TPOMEKYTKH 3HAKONOCTOSIHCTBA.

Hcnonb3oBathk rpaduky GyHKIMMA 7151 pelIeHUs] ypaBHEHUH.

CtpouTh U uuTaTh rpa@UKU JTUHEHHON (PYHKLIMU, KBAAPATUYHON (PyHKIIHH,
CTETEHHON (PYHKIIMHU C IIEJIBIM ITOKa3aTeeM.

Ucnons3oBate rpadukd (QYyHKIME Ui UCCIEIOBAHMS IPOIECCOB U
3aBUCUMOCTEN MpPHU PEIICHUH 3aJay U3 APYIHMX yYEOHBIX MPEIMETOB U PEATbHON
YKU3HH; BBIpaXaTh (POpMyIaMu 3aBUCUMOCTH MEX]ly BEJTMUUHAMH.

Havasa MmaTeMaTH4€CKOro aHAJIN3a

OmnepupoBaTh NOHATUAMU: TOCIEAOBATENbHOCTh, apUPMETHUECKass U
reOMETPUYECKAS IPOTPECCHUMN.

OnepupoBaTth MOHATUAMH: OECKOHEUHO YOBIBarollasgs Ie€OMETpUYECKast
porpeccusi, CcyMMa 0€CKOHEYHO YOBIBAIOIIEH T€OMETPHUUECKOM MPOTPECCHUHU.

3anaBath NOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOMCTBA IOCIEIOBATEIBHOCTEN U MIPOTPECCUN I PEILIECHUS
peanpHBIX 3a7a4 NPUKIATHOTO XapakTepa.

MHoskecTBa M JIOTHKA

OnepupoBath MOHATUSMU: MHOXECTBO, OIIEpallMy HaJl MHOXXECTBAMH.

Hcronb30BaTh  TEOPETUKO-MHOKECTBEHHBI — anmapar Juid  ONMCaHUs
peanbHBIX NPOLECCOB W SABJICHHWM, MPU PEIICHUH 3aJad W3 JAPYTUX y4eOHBIX
PEIMETOB.

OnepupoBath  MOHATUSIMHU: ONpENENICHHEe,  Teopema,  CIEACTBUE,
JI0KAa3aTeJIbCTBO.

B reomerpun:

OnepupoBaTh MOHATUSIMU: TOUKA, IIPsIMasi, IIIOCKOCTb.

[IpuMEHAT, aKCMOMBI CTEPEOMETPUH M CJIEACTBUS W3 HUX IIPU PEUICHUU
r€OMETPUUECKUX 3a]1a4.

OnepupoBaTh NOHATUSIMU: NAPaUIEIBHOCTh U MEPIEHIUKYISIPHOCTD MPAMBIX
U TNIOCKOCTEHM.



KnaccudummpoBaTe B3aUMHOE pAacCIONIOKEHHE NPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATUAMM: JABYTPaHHBIA YTOJ, FPaHU ABYTPAHHOTO YrIia,
pedpo IBYrpaHHOrO yrIja; JUHEWHBIA Yrojl ABYTPAHHOIO yIia; TpajycHas Mepa
JBYTPAHHOI'O yTJIA.

OnepupoBaTth MNOHATUSMU: MHOTOIPAHHMK, BBITYKJIBIA M HEBBITYKJIBIHI
MHOTOIPAHHHK, 3JIEMEHTBl MHOTOTPaHHUKA, PABUJIbHBI MHOTOTPAHHUK.

Pacno3sHaBaTh OCHOBHBIE BHJIbI MHOTOTPAHHUKOB (IIMpaMMIa; MPU3MA,
IPSIMOYTOJIBHBIN Mapajuienenumnes, Ky0).

KnaccupumupoBate ~ MHOTrOTpaHHMKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
Kiaccu(ukanuy  (BBITYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKHW; TMPaBUIIbHbBIE
MHOTOTPAHHHUKH; IPSIMbIE U HAKJIIOHHBIE MPU3MBI, TapaJUICICIUIEAbI).

OnepupoBath MOHATUSMHU: CEKYIAs IJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH IPUHLIUIIBI IOCTPOEHUS CEUEHUH, UCII0NIb3Ysl METOJT CIIEJIOB.

CtpouTh c€YeHUs MHOTOIPAHHUKOB METOJOM  CIIE€JOB, BBIIOJHSTH
(BBIHOCHBIE) IIOCKHE YEPTEXH M3 PUCYHKOB MPOCTBIX OOBEMHBIX (DUTYp: BUA
CBEpXY, COOKY, CHHUBY.

Pemars 3a1aun Ha HaxXOXKJEHHE T€OMETPUUECKUX BEJIUYUH MO 00pas3am Wiu
QITOPUTMAM, IPHUMEHSSI HW3BECTHBIC AHAJUTUYECKUE METOABI IIPU PEIICHHUU
CTaHJAPTHBIX MATEMATHYECKUX 337a4 Ha BBIYMCIEHUE PACCTOSHUN MEXKIY IBYMS
TOYKaMH, OT TOYKH JO MNOpSIMOW, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPELIMBAIOIINMHUCS MPSMBIMHU.

Pemarp 3aaun Ha HaxOXKAEHHE T€OMETPUUECKUX BEJIMYUH MO 00pa3am Win
QIrOPUTMAaM, TPHUMEHSSI HW3BECTHBIC AHAJUTUYECKHE METOABl IPU PEIICHUU
CTaHJAAPTHBIX  MaTeMaTMYECKUX 3aJady Ha BBIYHCICHHE YIJIOB  MEXIY
CKPELIMBAIOIIMMHUCS MPSIMBIMH, MEXKIYy MPSIMOM M IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.

Bbruncnsate 00bEMBI M IIJIOMAAN MOBEPXHOCTEH MHOIOTPAHHUKOB (TMpU3Ma,
nupamMpaa) ¢ OpuMeHeHueM (OopMyJ; BBIUHMCIATH COOTHOUIEHUS MEXKIY
IJIOIIAASMU TOBEPXHOCTEHN, 00BbEMaMU NOJIOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTth MNOHATUSIMU: CHMMETpPUS B MPOCTPAHCTBE;, IIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHN (QUTYPBI.

W3Bnekatp, MpeoOpa3oBbIBaTh W HUHTEPHPETUPOBATH HHGOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MPEACTaBICHHYIO Ha YepTexax U
PUCYHKaX.

[TpumensTe TeomeTpuueckue (HaKTbl I PEUICHUS] CTEPEOMETPUUECKUX
3aJ1a4, MPEANOJaratoiMX HECKOJIbKO [Iar0OB PEIICHHMS], ECIU YCIOBUS TPUMEHEHUS
3aJ1aHbBI B IBHOM (hopme.

[TpumeHsATh mpOCTEHIIME NPOrpaMMHBIE  CpPEACTBA U DJIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI IIPU PEILICHUU CTEPEOMETPUUECKHX 3a/1au.



[IpuBOINUTH NpHUMEpPHl MATEMATHYECKHUX 3aKOHOMEPHOCTEW B IPUPOAE H
JKA3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB I'€OMETPHUHU B UCKYCCTBE.

[IpyMeHATh MOJTyYECHHBIE 3HAHMS HA IPAKTUKE: aHAJIU3UPOBATH pPEAIbHBIC
CUTyallUM W NPHUMEHATh W3YyYCHHBIE IOHATHS B IIPOLIECCE IIOMCKA PEIICHHUS
MaTeMaTUYeCKd C(HOPMYJIUPOBAHHOM TMPOOJEMBbI, MOJEIUPOBATh peajbHbIC
CUTyallMH Ha S3bIKE T'E€OMETPUHU, MHCCIENOBaTh IOCTPOECHHBIE MOJEIH C
VCITOJIb30BAaHUEM T€OMETPUUYECKUX NOHATHI U TEOPEM, arnmnapara aareOpsl; pemaTh
IIPAaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKICHUEM N€OMETPUYECKUX BEIUYHH.

BeposAiTHOCTH M CTATUCTHKA:
UuTaTh U CTPOUTH TAOJTUIBI U TUATPAMMBI.

OnepupoBarh  MOHATHSAMH:  cpefaHee  apupMETHYECKoe,  MEAMaHa,
HauOoJIbIIIee, HAMMEHbBIIIEEe 3HAUCHHUE, pa3MaX MacCUBa YMCIOBBIX JaHHBIX.

OnepupoBaTh NOHATUSAMU: CIyYallHBIM SKCIEPUMEHT (OIBIT) U CIIy4dailHOe
cOOBITHE, DJIEMEHTapHOE COOBITHE (DJIEMEHTAPHBIA KMCXOJ) CIYy4alHOTO OIBITA;
HAXOJIUTh BEPOSITHOCTH B ONBITAX C PABHOBO3MOXHBIMH CIIYYailHBIMH COOBITHSIMH,
HAaxXOJIUTh W CPABHUBATh BEPOSTHOCTH COOBITUA B M3YUCHHBIX CIIy4alHBIX
HKCIIEPUMEHTAX.

Haxonute u QopMynHpoBaTh COOBITHA: TMEpECeUYEHUEe U OOBbEIUHEHHE
JAHHBIX  COOBITHM, COOBITHE, TMPOTUBOIOJOXKHOE JAaHHOMY  COOBITHIO;
MOJI30BATHCSL AUarpaMmMaMu Jusepa u GopMylioN CIOXKEHHUS BEPOSTHOCTEH MpHU
pELIeHUH 3aaad.

OnepupoBaTh MOHATUSMU: YCIOBHAs BEPOSITHOCTh, HE3aBUCUMBIE COOBITHS;
HaXOJUTh BEPOATHOCTH C MOMOIIbIO NMPAaBUIIA YMHOXKXEHHS, C MOMOIIbIO JepeBa
CJIy4alHOTO OIIbITA.

[TpumeHnsaTh KOMOMHATOPHOE TIPABUIIO YMHOKEHUS MPHU PEIICHUH 3a]1a4.

OnepupoBaTh MNOHSATUAMM: HCHBITAHUE, HE3ABUCHUMBIE HCIBITAHUS, CEpUs
UCIIBITAaHUM, yCHeX W HeyJaya; HaxXOAUThb BEPOATHOCTU COOBITHMM B CepuU
HE3aBUCUMBIX MCHBITAHUMN JI0 IEPBOTO yCIeXa; HAXOIUTh BEPOSATHOCTH COOBITUH B
CEpUHU UCTIIbITAaHUN bepHyIu.

OnepupoBaTh  MOHATUSIMH:  CiIy4yalHass  BEJIIMYMHA,  paclpejelieHue
BEPOSITHOCTEH, TUarpaMMa pacrpeiesieHus.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos DJIEKTPOHHBI
'N;') HaumenoBaHue pa3jiesioB U Kourpo IpakTn e (undposbie)
. TEM NMpPOorpaMmbl Bcero  JbHbIE yecKHne o0pazoBareib
! padoThbI padoTbI HbI€ pecypchbl
MHoxecTBa paliMOHAJIBHBIX U
1 JIeCTBUTEIBHBIX YUCEI. 14 1
ParnmonanbHbie ypaBHEHUS U
HEPABEHCTBA
5 [IpencraBieHne naHHBIX U 4
ornucaTeIbHast CTATUCTHKA
CiryuyaiiHble OIIBITHI U
3 cilyyaiiHble COOBITHS, OIBITHI C 3 1
PaBHOBO3MOXHBIMU
3JIEMEHTApHBIMU UCXOJaMU
4 BBenenue B ctepeoMeTpuio 10
[TpsiMble U MJIOCKOCTH B
5 IIPOCTPAHCTBE. 12 1
[TapamienbHOCTE NPAMBIX U
IIJIOCKOCTEMN
5 Oynkuuu u rpapuku. CreneHb 6
C LIeJIBIM TTOKa3aTesIeM
Apudmernueckuit KopeHb N—
7 ol crenenu. MppaunoHaibHbIe 18 1
YpaBHEHMsI U HEpaBEHCTBA
3 [eprieHAUKYIAPHOCTH MPSMBIX 12
U TUIOCKOCTEH
9 VYrabl MEXIy IpIMBIMU U 10 1
TUTOCKOCTSIMU
DopMyIIbl TPUTOHOMETPHH.
10  Tpuronomerpuueckue 22 1
ypaBHEHUS
11 ~ MHororpaHHUKH 11
12 OO6bEMBI MHOTOTPaHHUKOB 9
13 Omneparuu HaJy COOBITHSIMU, 3
CJIO’KEHHUE BEPOATHOCTEH
VYcnoBHas BEPOSITHOCTS,
14 JIEPEBO CIYYalHOTO OIbITA, 6 1

dbopmysia MOJHON BEPOSITHOCTH
Y HE3aBHCUMOCTEL COOBITHI




15  DnemeHTb KOMOMHATOPUKHU 4

16 Cepun HOCUJ'Ie,Z[OBaTeJ'IBHI)IX 3 1
UCTIBITAHU N

17 [TocnenoBarenbHOCTH U 5
POTpPeCcCUu

18 Crny4daiiHble BETUYUHBI U 6
pacrnipenenenus
[ToBTOpEHME, 0600IIECHUE,

19  cucremaruzanus 3HaAHHIA Kypca 3 1
anreOpbl

20 [ToBTOpEHME: ceueHus, 4 1
pacCTOSIHUS U YTJIbI
O6o006menne u

21 cucrtemaru3ars 3HaHUH Kypca 5 1
BEPOSITHOCTh U CTATUCTHKA

OBIIEE KOJIMYECTBO YACOB I1O 68+68 A+54+0= 04+04+2=
I[MPOT'PAMME +34= 1 p
(anr + reom + Bep) 170




