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OepnepanbHas pabouas mporpamma o ydebHomy npenmery «Marematnka» (06a30BbId
YPOBEHE) (e OO R Y S S A Vo R R O P R R S S S S o110
3aMHCKy, COJAEpKaHWEe OOydYeHUs, IUIAHHUPYEMBIC PE3YJIbTaThl OCBOCHHUS IPOTPAMMBI 10
MaTeMaTHKe, TeMaTHIeCKOe TUTAaHUPOBAHUE.

[losicHutenbHast 3amuMcka OTpakaeT OOIMEe LeNW U 3aJadyd H3Y4YeHUsT MaTeMaTHKH,
XapaKTEPUCTUKY TCUXOJOTUYECKUX TMPEANOCHUIOK K €€ M3y4eHUI0 O00ydJaroluMHUCs, MECTO B
CTPYKType y4eOHOTO IUTaHa, a TaKXe MOAXOABl K OTOOPY COAEp)KaHWs, K OIMPEICICHUIO
TUTAHUPYEMBIX PE3yIbTaTOB.

Conepxanue 0O0y4eHHS PACKPBIBACT COAEpKATEIbHBIC JIMHUM, KOTOPBIE MPEAIaratoTcs
JUTs1 0053aTEIFHOTO U3YUYEHHUS B KAXOM KJlacce Ha YPOBHE CPEHEro 00111ero oopa3oBaHusl.

[Inanupyembie pe3yJabTaThl OCBOCHHS MPOTPaMMbl TI0 MaTEMaTHUKE BKIIOYAIOT
JUYHOCTHBIC, METANPEIMETHBIC PE3yIbTaThl 3a BECh IMepruoj OOydeHHS Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHMsI, a TaKKe MPEIMETHBIE TOCTHKEHHUS OOYYalolerocs 3a KaKIbli roj
o0yJeHus

HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o MaTemMaTHKe Ha YpOBHE CpPeIHEro o0Iuero oopasoBaHus pazpaboTaHa Ha
ocioBe ®I'OC COO c yu€ToM COBPEMEHHBIX MHUPOBBIX TPEOOBAaHUM, MPEHBABIAEMBIX K
MaTeMaTH4ecKoMy oOOpa30BaHHIO, U TpaauLUN poccuiickoro obOpa3zoBanus. Peanunzanus
nporpaMmbl 10 MaTeMaTUKe OOECIEeYMBAET OBJAJEHUE KIIOYEBBIMU KOMIIETEHIIUSIMH,
COCTABJISIIOIIMMU OCHOBY JJISi CaMOPAa3BUTHS M HENPEPHIBHOIO OOPa30BaHUs, LIEIOCTHOCTD
OOIIEKYIbTYPHOTO, TUYHOCTHOTO M [TO3HABATEJILHOTO Pa3BUTHUS IMYHOCTH 00Y4aIOIIUXCS.

B mporpamMme mo maremaTHKe Yy4YTeHbl HAeW U mojokeHUs KoHuenuuu pa3BUTHS
MaTemaTtudyeckoro oOpaszoBanusi B Poccuiickoit ®enepauuu. B coorBeTcTBUM ¢ Ha3BaHHEM
KOHIIETILIMY, MaTeMaTUYeCcKoe 00pa3oBaHUE JOJKHO, B YACTHOCTHU, MPEIOCTABIATh KaXKIOMY
o0Oy4aroIeMycsi BO3MOKHOCTb JOCTUKEHHUS! YPOBHSI MaTEMaTUUYECKUX 3HAHUN, HEOOXOAUMOIO
JUIS TajibHEMIIeN ycrelmHou )ku3Hu B obmiecTse. IMEHHO Ha pelieHue 3ToM 3a/1auu HaleaeHa
MporpaMma rno MaTeMaTHKe 6a30BOr0 YpOBHSI.

B »nsnoxy uwmdpoBoii TpaHchopmanmu Bcex cdep uenoBeuecKod J1eATeIbHOCTU
HEBO3MOXXKHO CTaTh 0O0pa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e3 0a30BOIl MaTeMaTH4eCKOU
MOJITOTOBKH. Y’K€ B MIKOJE MaTeMaTHKa CIY)KUT OTOPHBIM MPEIMETOM ISl W3Y4YCHHUS
CMEXHBIX JUCHUIUIMH, a B JKM3HU IOCJE LIKOJIbI pealbHOW HEOOXOJUMOCTHbIO CTaHOBUTCS
HenpepbIBHOE OOpa3oBaHUE, YTO TpeOyeT MOJHOLUEHHOW 0a30Boi 0011e00pa3oBaTeNbHOM
MOJATOTOBKH, B TOM YMCJIE M MaTEMaTH4ECKOW. DTO 00YCIOBIEHO TEM, UTO B HAIIM JIHU PACTET
YHCIIO CHEIMATbHOCTEH, CBSI3aHHBIX C HETMOCPEICTBEHHBIM NMPUMEHECHHEM MATEeMAaTHKH: U B
chepe IKOHOMUKH, U B OHU3HECE, U B TEXHOJIOIMYECKUX O0JIACTAX, M JakKe B T'yMAaHUTApPHBIX
chepax. Takum oOpazoM, Kpyr OOydYarolmIuMxcs, ISl KOTOPHIX MaTE€MaTHKa CTAHOBUTCS
3HAYMMBIM MPEAMETOM, CYIIECTBEHHO PACIIUPSAETCS.

[TpakTHueckas MoJe3HOCTh MaTEMATHKH 00YCIIOBIIEHA TEM, YTO €€ MPEIMETOM SBISIOTCS
(byHIaMeHTaJIbHbIE CTPYKTYPBI HAILIETO MUPA: MPOCTPAHCTBEHHBIE (JOPMBI U KOJTMYECTBEHHBIE
OTHOIIEHHUSI OT MPOCTEHIINX, YCBAaMBA€MbIX B HEMOCPEACTBEHHOM OIIBITE, IO JOCTATOYHO
CJIO’KHBIX, HEOOXOAMMBIX JIJISl Pa3BUTHS HAYYHBIX M TEXHOJOTHYECKUX uael. be3 KOHKpeTHhIX
MaTeMaTUYeCKUX 3HAaHUH 3aTPyIHEHO MOHMMAHWE MPUHIIUIIOB YCTPOWCTBA M HCIIOJIb30BaHUS
COBPEMEHHON TEXHUKH, BOCHPHUATHE U HWHTEPIpPETalus pasHOOOpa3HOW COIMAIBHOM,
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SKOHOMHMYECKOM,  TOJUTHYECKOM  HMHopmManmuu,  Malodp@PeKTHBHA  IMOBCEIHEBHA
MpaKkTUYecKas JeaTelbHOCTh. KaxaoMy uenoBeKy B CBOEW KU3HU MPUXOAUTCS BBHIMOJIHSITH
JIOCTAaTOYHO CIIOKHBIE PACUYEThl U COCTABISATH HECJIOXKHBIC AJITOPUTMBI, HAXOJWUThH HY>KHbBIC
(bOopMyIBl U IPUMEHATH UX, BIAJETh MPAKTUYECKUMHU MPUEMAMU TE€OMETPUUECKUX U3MEPEHUI
U TOCTPOCHUH, 4YUTaTh WHGOPMAIMIO, MPEACTABICHHYIO B BHAY TaOJuUI], IuUarpaMMm H
rpauKoB, *KUTh B YCIOBUAX HEONPENEIEHHOCTH M IMOHUMAaTh BEPOSITHOCTHBIN XapakTep
CITy4alHBIX COOBITHH.

OnHOBpeMEHHO C paclupeHueM cdep NPUMEHEHUsS MAaTeMaTUKH B COBPEMEHHOM
obOmectBe Bc€ Oojee BaKHBIM  CTAHOBUTCS MAaTEMAaTHYECKHM CTUJIb  MBIIUICHUS,
MIPOSIBIISIIOIIMICS B ONPEACIEHHBIX YMCTBEHHBIX HaBbIKaxX. B mporiecce nu3yueHus MaTeMaTUKH
B apceHa] MpUEMOB U METOJOB MBIIIJICHUSI YEJIOBEKAa €CTECTBEHHBIM O0pa30oM BKIIOUAIOTCS
WHIYKUIUST U ASAYKIHsS, 0000IIeHne U KOHKpPETU3alus, aHaIn3 U CUHTE3, KiacCu(pUKaIus U
cucTeMaTtu3aiys, abcTparupoBanue u aHaaorus. OObeKThHl MAaTEMATHUYECKUX YMO3aKIIOUCHUH,
mpaBUjia WX KOHCTPYHUPOBAHHUS PACKPBIBAIOT MEXaHU3M JIOTUYECKUX TOCTPOEHUH,
CIOCOOCTBYIOT BBIpaOOTKE yMeHUs (hOpMYyIUpPOBaTh, 0OOCHOBBIBATH M JOKA3bIBAThH CYXKICHHUS,
TEM CaMbIM Pa3BUBAIOT JIOTUYECKOE MBIIUIEHWE. MaTeMaTuke MpUHAAJIEKUT BeayIas pojb B
(GbOopMUPOBaHUHN  AITOPUTMUYECKON KOMIIOHEHTHI MBIIUICHUS W BOCHUTAaHUH YMEHHUU
JIeMCTBOBATh MO 3aJJaHHBIM aJTOPUTMaM, COBEPIICHCTBOBATh M3BECTHBbIE W KOHCTPYUPOBATH
HOBBIE. B mporecce peimieHus 3aad - OCHOBHOW Y4eOHOH JESTENBHOCTH Ha ypOKax
MaTEeMaTUKHU - Pa3BUBAIOTCS TBOpUECKAs M MPUKIIATHAS CTOPOHBI MBIIUICHHS.

OOyuyeHnne mareMaTthke JaET BO3MOXKHOCTH pa3BHBATh Yy OOYYAIOIIUXCS TOYHYIO,
palMoHaIbHYI0O W HWH(DOPMATUBHYIO peEYb, YMEHHE OTOUpaTh HamOoJiee TMOIAXOAIINE
SI3LIKOBBIE, CHMBOJIMYECKHE, TpaduuecKue CpeACcTBa JIsl BRIpAXKEHUS CYKACHUN U HATJISTHOTO
WX TPEJICTABIICHHUS.

Heo6xoauMbiM KOMIOHEHTOM OOIIEH KYJIbTYphl B COBPEMEHHOM TOJIKOBAHUH SIBIISICTCS
o0111ee 3HaKOMCTBO C METOJIaMH TMO3HAHUs JEHCTBUTEIBHOCTH, TIPEACTABICHUE O TIpEAMETE U
METOJI€ MAaTeMaTUKH, €ro OTJIMYUS OT METOJIOB €CTECTBEHHBIX M T'yMaHUTApPHBIX HayK, 00
OCOOCHHOCTSIX TPUMEHEHHMS MAaTeMAaTUKH JJis PEIICHUs HAayYHbIX M TMPUKIAJAHBIX 3ajad.
Taxum 00pa3om, MaTreMaTHUYECKOE 00Opa30BaHME BHOCHT CBOM BKJIAJl B (JOPMHPOBAHKE OOIIICH
KYJbTYpbI YEJIOBEKA.

N3ydyenne wmaremMaTuku CIOCOOCTBYET JCTETHUYECKOMY BOCIMTAHUIO YEJIOBEKa,
MMOHUMAHHUIO KpPacoThl M H3SALIECTBA MATEMaTHYECKUX PACCYXKIEHUW, BOCIPUATHIO
reoMeTpUIecKuX (HopM, YCBOCHHIO UIEU CHUMMETPHUH.

[IpuoputetHsiMu 1ensiMu o0yueHust matematuke B 10-11 kimaccax Ha 6a30BOM YpOBHE
SIBJISTEOTCSI:

dbopmupoBaHuEe I[EHTPAIBHBIX  MaTEMaTHYECKUX TOHATUH  (YHUCIO, BEJIUYMHA,
reomeTpuueckass Qurypa, T€peMEHHas, BEpPOSITHOCTh, (YHKIHS), O0O0ECIeUnBAIOIINX
MPEEMCTBEHHOCTh M MIEPCTIIEKTUBHOCTh MATEMATUYECKOTO 00pa30BaHUs 00yJarOITUXCS;

MoJBE/ICHNE 00YyUaroIMMXCs Ha JOCTYITHOM ISl HUX YPOBHE K OCO3HAHHUIO B3aUMOCBSI3H
MaTeMaTHKA U OKPYKAIOIIEro MHUpa, MOHUMAaHHE MATEeMaTHUKH KaK 4acTH OOIIeH KyIbTypbl
YeJI0BEUECTBA;
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pa3BUTHE  MHTEIUIEKTyaJIbHBIX M TBOPYECKMX  CHOCOOHOCTEH  OOydaromuxcs,
MO3HABATEIHHON AKTUBHOCTH, HWCCIEIOBATEILCKUX YMEHUH, KPUTHUYHOCTH MBIIUICHUSA,
WHTEpeca K U3yYCHUIO0 MaTEeMAaTHKU;

dhopmupoBanue (GyHKIIMOHATBHOW MaTEMaTHYECKON TPaMOTHOCTH: YMEHHUS
pacro3HaBaTh MaTEMAaTHUYECKUE ACTIEKThHI B PEAIbHBIX KU3HEHHBIX CUTYALIUSIX U MPU U3yUYEHUU
IpYruxX  y4eOHBIX  TPEAMETOB, MPOSBICHUA  3aBUCUMOCTEd W 3aKOHOMEpPHOCTEH,
(bopMynHpoOBaTh UX Ha S3bIKE MATEMATHKHU U CO3/1aBaTh MAaTEMAaTUYECKUE MOJIEIH, IPUMEHSTh
OCBOCHHBIM MaTeMaTUYECKHM anmapar JUisl pPELICHHs] MPaKTUKO-OPUEHTUPOBAHHBIX 3ajad,
MHTEPIPETUPOBATh U OLICHUBATH MOJTYyYEHHbBIE PE3YIIbTATHI.

OCHOBHBIMHU JIUHUSIMH cofepkaHus mMaTemaTuku B 10-11 kmaccax siBistores: «Hucna u
BBIUHCIICHUS», «Anredpa» («Anredpanueckue BBIPpAXKECHUS», «YPaBHEHUS U HEPABEHCTBAY),
«Hauana wmartemaTtuueckoro anamuza», «leomerpus» («I'eomerpudeckue GUTypl U UX
cBoiicTBay, «l3MepeHne reoMeTpruuecKiX BeIMInH»), «BeposTHOCTh U cTaTucTukay. JlaHHbIe
JUHUYU Pa3BUBAIOTCS MapauIeNbHO, KaKJasi B COOTBETCTBUHM ¢ COOCTBEHHOM JIOTUKOM, OJHAKO
HE HE3aBHUCHUMO OJIHA OT JAPYroil, a B TECHOM KOHTAaKT€ U B3aumojencTBuu. Kpome 3Toro, nux
OoOBEAMHSIET JIOTUYECKass COCTABISIONIAsl, TPAJAMIIMOHHO TPUCYIIAas MaTeMaTUKe U
MPOHU3bIBAIONIAS  BCE  MaTEeMaTUYeCKHME  Kypcbl M COJEp)KaTelbHblE  JIMHUMU.
ChopmymnupoBannoe B PI'OC COO TtpebOoBaHME «BIAJEHUE METOJAMHU JOKA3aTeNIbCTB,
aIropuTMaMU pelIeHus 3a7a4, yMEeHUe (GOpMyITUPOBaTh OMPEIEICHUS, AKCHOMBI U TEOPEMBHI,
MIPUMEHATH UX, MPOBOJUTH JOKA3aTEIbHBIC PACCYKICHHUS B XOJI€ PEIICHHS 3a7a9» OTHOCUTCS
KO BCEM Y4YeOHBIM KypcaM, a (JOpMHPOBAHHE JIOTHYECKUX YMEHHU pachpeaenseTcsl o BCeM
rojiaMm o0y4eHHsI Ha YpPOBHE CpeIHEro 0011ero oopa3oBaHusl.

B cootBerctBun ¢ ®I'OC COO martemaTHka sIBIsSE€TCS 00s3aTENbHBIM NMPEAMETOM Ha
JTAHHOM ypOBHE oOpa3oBanus. [Iporpammoil mo matemaTuke MpeaycMaTpUBAETCS H3YYCHUE
yuyeOHOro npenmera «MaremaTtukay B paMKax TpEX ydeOHBIX KypcoB: «AnreOpa M Haudajia
MaTeMaTHYEeCKOro aHaimn3a», «l'eomerpus», «BeposATHOCTH U cTaTHUCTHKA». POpMUPOBAHHUE
JIOTUYECKUX YMEHUN OCYIIECTBIISIETCS Ha MPOTSKEHUU BCEX JiIeT OOydeHuss Ha YpPOBHE
cpeaHero oOiiero oOpa3oBaHMs, a JJIEMEHTHI JIOTMKU BKJIIOYAIOTCS B COJACP)KaHHE BCEX
Ha3BaHHBIX BBINIC YYEOHBIX KYPCOB.

OO61ee YrcIIo YacoB, PEKOMEHIOBAHHBIX ISl M3y4eHUsT MateMaTuku - 340 gacos: B 10
kiacce - 170 gacos (5 yacoB B Henento), B 11 kmacce - 170 yacoB (5 4acoB B HEZIEIIO).
INIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA NTPOTI'PAMMBI 11O
MATEMATUKE HA YPOBHE CPEJHET'O OBLIEI'O OBPA3OBAHUSA

N3ydyeHne maremMaTukd Ha YpPOBHE OCHOBHOTO OOIIET0 OOpa3oBaHUsS HANpPaBIIEHO Ha
JTOCTHKEHUE  OOYYAIOIIMMHKCS ~ JIMYHOCTHBIX,  METANpPEIMETHBIX U  TMPEAMETHBIX
00pa30BaTENbHBIX PE3YIHTATOB OCBOCHHS YI4EOHOTO MTpeIMETa.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynbraTe u3ydeHHs MareMaTHKH Ha YpPOBHE CpPEIHEro OOIIero oOpa3oBaHUS Y
oOyuatoterocst OynyT cOpMUPOBAHBI CIEYIONTNE TNIYHOCTHBIE PE3YIbTATHI:
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1) IPAKAAHCKOI0 BOCIIUTAHUSA:

c(OpPMHUPOBAHHOCTh TPAXKIAAHCKOM MO3MLIMM OOydYaromlerocss Kak aKTHUBHOIO U
OTBETCTBEHHOI'O YJIEHA POCCHICKOro OOIIeCTBa, MPEACTABICHUE O MATEMAaTHUYECKMX OCHOBAaX
(YHKIMOHUPOBAHUS PA3IMUYHBIX CTPYKTYp, SIBJIEHHUH, MpOLENyp TPa)JIaHCKOro OOIIecTBa
(BBIOOpBI, ONPOCHI U JIPYroe), YMEHUE B3aUMOJEHCTBOBATh C COLMAIBHBIMH MHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIMSIMHU U Ha3HAUEHUEM;

2) NATPHOTHYECKOI0 BOCIIMTAHUSA:

c(OpPMHUPOBAHHOCTh POCCUICKON T'pa)kIaHCKOW MIEHTUYHOCTH, YBAXKEHHUS K MPOILJIOMY
U HACTOAIIEMY POCCHWCKOM MAaT€MaTHK{, LEHHOCTHOE OTHOLIEHHE K JIOCTHKEHHSIM
POCCHICKMX MAaT€MaTUKOB M POCCHMCKOM MAaTEMaTHYE€CKOW WIKOJbI, HCIOJIb30BAHUE ITUX
JOCTUKEHUH B IPYTUX HayKaX, TEXHOJIOTHX, chepax SIKOHOMUKH;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

OCO3HAHME JYXOBHBIX IIEHHOCTEH pPOCCHUHCKOro Hapoaa, CchOPMUPOBAHHOCTD
HPABCTBEHHOTO  CO3HAHUS, JTHYECKOTO TIOBEJCHUS, CBS3aHHOTO C  MPAKTHUYECKUM
MPUMEHEHHEM JTOCTIKEHUI HAYKU M JIEATEIbHOCThIO YYEHOT0, OCO3HAHKE JTUYHOTO BKJIAJa B
MOCTPOCHHE YCTOMUMBOTO OYIYIIIETO;

4) ICTETHYIECCKOI'O BOCIIMTAHUSA

9CTCTHYCCKOC OTHOIICHHUC K MHUpPY, BKJIIO4asa OCTCTUKY MaTCMaTHYCCKUX
SaKOHOMepHOCTCﬁ, 06TJCKTOB, 3aJa4, peHleHHﬁ, paCCYH(ﬂeHHﬁ, BOCIIPUUMYHUBOCTL K
MATCMATHUYCCKUM aCIICKTaM Pa3JIMYHbBIX BUAOB UCKYCCTBA,

5) (pu3n4ecKoro BOCIIMTAHUA:

cOpPMUPOBAHHOCTh yMEHMsI TPUMEHATh MaTeMaTHUYECKHE 3HAHMS B HHTEpecax
3I0pOBOTO M 0€30MacHOro odpasa >KU3HH, OTBETCTBEHHOE OTHOILIEHHUE K CBOEMY 370pPOBBIO
(3nopoBoe nUTaHUe, cOAIaHCUPOBAHHBIN PEXKUM 3aHATUN U OTHAbIXA, PETyJsipHas Qpuanyeckas
aKTUBHOCTH), (PM3MUYECKOE COBEPUICHCTBOBAHUE IMPH 3aHATHSIX CHOPTUBHO-03J0POBHUTEIBHOMN
NEATEIBbHOCTBIO;

6) TPYA0BOI0 BOCIIUTAHUS:

TOTOBHOCTH K TPYNy, OCO3HaHHE IIEHHOCTU TPYIOITIO0MsS, MHTEpEC K pa3IuvHbIM cepam
npodeccuoHaNbHON NEeITeTFHOCTH, CBSI3aHHBIM C MATEMATUKOW U €€ MPUIOKEHUSIMHU, YMEHHUE
COBEpIIAaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccu U pean30BbIBATH COOCTBEHHBIE
KU3HEHHBIC TUIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa3oBaHUI0 U
caMOOOpa30BaHHMIO HA TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AaKTUBHOMY YYacTHIO B
PEIICHUH MTPAKTUICCKUX 3314 MATEMATHICCKOW HAIIPaBICHHOCTH;

7) IKOJIOTHYe€CKOIr0 BOCTIUTAHMSI:

c(hOpMUPOBAHHOCTh JKOJOTHYECKONW KYJIbTYphl, TOHHUMAHHWE BIHUSHHUS COIHAIBHO-
SKOHOMHUYECKHX IPOIIECCOB HAa COCTOSIHUE MPUPOAHOM W COLMAIBHOW Cpeabl, OCO3HAHUE
I00ATBHOTO  XapakTepa JKOJOTUYECKHX TMpoOJeM, OpHUeHTalus Ha NPUMCHEHHE
MaTeMaTHYEeCKUX 3HAHUH IS PEIICHHS 3a/1au B 00JIaCTH OKPYKAIOIIEH Cpe/ibl, TUTAaHUPOBaHUE
MOCTYMKOB U OI[EHKH X BO3MOXKHBIX TTOCIICICTBUH JJISI OKPYXKAIOIIEH CPEIbl;
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8) LHEHHOCTH HAYYHOI'0 NO3HAHMSA:

c(OpMHUPOBAaHHOCTh MHPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHON MPAKTHKH, TIOHUMAaHUE MAaTEMaTUYECKON HAyKu KakK cepbl
YeJIOBEYECKOM EATEIbHOCTH, ITAIOB €€ Pa3BUTHs U 3HAYMMOCTH ISl pa3BUTHS LIMBUIIM3ALUHY,
OBJIAJICHUE S3BIKOM MAaTE€MaTUKH M MAaTEMAaTHYECKON KyJIbTypOll Kak CpPEICTBOM ITO3HAHHUS
MHUpPA, TOTOBHOCTb OCYIIECTBJIATh IIPOEKTHYIO M HCCIIEIOBATEIbCKYI JEATEIBHOCTD
MHIUBUAYaJbHO U B TPYyIIIE.

METANPEIMETHBIE PE3YJIbTATbBI

B pesynbrare ocBOGHHS MPOrpaMMbl IO MaTeMaTHKE Ha YPOBHE OCHOBHOTO OOIIIETro
oOpa3zoBaHusi y oOyuaromerocss OyayT cQpOpMHpPOBAHBI METANPEIMETHBIE pe3yJbTaThl,
XapaKTePU3YIOMIUECS  OBJIAJICHUEM YHUBEPCAIBHBIMU  TIO3HABATEIBHBIMU  JICHCTBHSIMM,
VHUBEPCATBHBIMU KOMMYHUKATHBHBIMHA JCHCTBUSMU M YHHBEPCAIBHBIMHU PETyISITUBHBIMHU
NEACTBUIMU.

Tlo3uaBaTeabHble YHUBEPCAJIbHBIE YYeOHbIe JeiiCTBUSA
ba3oBble Jloru4yecKkue 1eucTBUA:

BBISIBIISITh U XapaKTEPHU30BaTh CYIECTBEHHbIE MPU3HAKA MAaTEMAaTHUYECKUX OOBEKTOB,
MOHATHM, OTHOIICHUH MEXIy MOHITHAMH, (OPMYIHPOBATH OMNpPEIEICHUS TMOHSITHIA,
YCTaHABIIMBATh CYIIECTBEHHBIM MpPHU3HAK KiacCU(UKAIIMM, OCHOBAHUS s 0000IIeHUS U
CpaBHEHUSI, KPUTEPUH MPOBOJUMOTO aHAIN3A;

BOCIIPUHUMATH, (HOPMYIUPOBATh U MPEOOPA30OBHIBATH CYXKICHHS: YTBEPAUTEIbHBIE U
OTpHUILIATENIbHBIC, EAMHUYHBIC, YACTHBIE U O0IIKE, YCIOBHBIC;

BBISBJISITh MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MIPOTUBOpEUHs B (DaKTax,
JAHHBIX, HAOMIONCHUSX W YTBEPXKICHUSIX, TMpeajIarath KPUTEPUU [JISI  BBISBICHUS
3aKOHOMEPHOCTEN U MPOTUBOPEUMIL;

JieNaTh BBIBOJABI C HUCIIOJIB30BAHMEM 3aKOHOB JIOTMKHU, ACAYKTUBHBIX M HMHIYKTHBHBIX
YMO3AKIIOYEHUN, YMO3AKIFOUEHNN 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITENBHO JOKA3aTeIbCTBA MATEMATUUECKUX YTBEPKJICHUN (TpsIMbIE U
OT TMPOTHBHOTO), BBICTpAWBaTh APryMEHTALMIO, MPUBOJUTH MPHUMEPBI U KOHTPIPUMEPHI,
000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS M BBIBO/IBI,

BbIOMpaTh crnoco0 pemieHUs y4eOHOM 3amauu  (CpaBHUBATH HECKOJIBKO BapHAHTOB
penieHus, BbIOMpaTh Hambosee MOAXOASIIMA ¢ Y4ETOM CaMOCTOSITENIbHO BBIJEICHHBIX
KPUTEPUEB).

Ba3oBble ncciienoBarenbcKue AeCTBUSA:

UCIIONIb30BaTh ~ BOMPOCHl  KaK  KMCCIENOBATEIbCKUNW  MHCTPYMEHT  TMO3HAHUA,
dbopmynupoBaTh BOMPOCH], (PUKCUPYIOIIUE MPOTUBOpEUUE, MpoOiIeMy, yCTaHaBIUBATH
HMCKOMOE€ U JJaHHOE, (P OPMHUPOBATH TUIIOTE3Y, ApI'YMEHTHUPOBATH CBOIO MO3UIINIO, MHEHHUE,

MPOBOJIUTh CaMOCTOSITENIFHO  CIUIAHMPOBAHHBIM  AKCIEPUMEHT, HCCIICIOBAHUE IO
YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4ecKoro oO0BbEeKTa, SIBICHUS, MPOLIECCa, BBIIBICHUIO
3aBUCHUMOCTEH MEXy OOBEKTaMHU, SIBICHUSIMHU, TIPOIIECCAMH;
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CaMOCTOSATEIHHO (POPMYIUPOBATH O0OOIIEHUS U BBIBOJIBI 110 PE3YJIbTaTaM MPOBEAEHHOTO
HAOJIIOICHUS, UCCIICIOBAHUS, OIEHUBATH JOCTOBEPHOCTh MOJTYyYEHHBIX PE3yIbTaTOB, BEIBOJIOB
1 0000IICHHUN;

IIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAK)KE BBIJBUTATH MPEITOIOKECHUS O
€r0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

PabGora ¢ undopmanueii:

BBISIBJIATH ACPUIIUTHI HH(DOpPMAIINK, TaHHBIX, HEOOXOIUMBIX JIJISl OTBETa HA BOMIPOC U JIJIst
pelIeHus 3a1a4u;

BbIOMpaTh HMHPOPMAILMI0O U3 HUCTOYHUKOB PANIMYHBIX THIIOB, AaHAJIH3UPOBATH,
CUCTEeMAaTH3UPOBATh M HMHTEPIPETHPOBATh HH(MOPMAIMIO pPAa3IUYHBIX BUAOB H  (GopM
MIpe/ICTaBIICHUS;

CTPYKTypUpoBaTh  HMHGOpMaIMIO, TPEACTaBIATH €€ B  pa3iauuHbiX  (opmax,
WJLTIOCTPUPOBATH I'paduuecky;

OIICHMBATh HAAEKHOCTh MHGPOPMALMA IO CaAMOCTOSTEIBHO CPOPMYIUPOBAHHBIM
KpUTEPUSIM, CPOPMYITUPOBAHHBIM CAMOCTOSITEIHHO.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIE NeHCTBUA:

BOCIIPUHUMATh U (OPMYIUPOBATh CYKICHHUS B COOTBETCTBUHM C YCIOBUSMH U LEISIMHU
o0IIeHus1, CHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M MHCbMEHHBIX
TEKCTaX, [aBaTh IOSCHEHMS II0 XOAY pELIEHUs 3aJadd, KOMMEHTHPOBATh IOJIYYEHHBIN
pe3yJIbTaT;

B X0Jie 00CYXXKJeHMs 3a7jaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOM TEMbI, IPOOJIEMBI,
pelraeMon 3a1a4M, BHICKA3bIBaTh WJIEU, HALICJIEHHBIE HA MTOMCK PELIEHUs, COMOCTABIATh CBOU
CYXJICHUS C CY)KJIEHUSIMHU JPYTUX yYaCTHUKOB JMAOra, OOHapy>KUBaTh Pa3jinyle U CXOACTBO
MO3UIIMA, B KOPPEKTHOH opme POpMyIHpOBaTh Pa3HOIIACHUS, CBOM BO3PAXKCHHUS,

IPEICTABIATh PE3yJbTaThl PELICHUs 3aJadM, SKCIIEPUMEHTA, HUCCIEAOBAaHUSA, IMPOEKTA,
CaMOCTOATENbHO BBIOMpPATh (opMaT BBICTYIUIGHHS C YYETOM 3a7ad NPE3CHTAlUH U
0COOCHHOCTEH ayIUTOPHUHU.

PeryasiTuBHbIe YHUBeEpPCAJIbHbIE YUeOHbIE 1eliCTBUS
Camoopranuszanmsi:

COCTaBJIATH IUJIaH, aJTOPUTM pEIIEeHUs 3aJaud, BHIOMpAaTh CIOCOO peleHHUs C y4&ToM
MMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEW, apryMEHTHPOBATh U KOPPEKTHUPOBATh
BapUaHTHI PelIeHUH ¢ y4ETOM HOBOM MH(POPMALIUH.

CaMOKOHTPO.1b, IMOIIHOHAIbHBIH HHTEJJIEKT:

BIIAJICTh HABbIKAMU TIO3HABATENbHON pedieKkcHud KaK OCO3HAHHS COBEPIIAeMbIX
JICCTBUI U MBICIIUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB, BIAJIETh CIIOCOOAMH CAaMOIIPOBEPKH,
CaMOKOHTPOJIS IPOLIECCA U pe3yJibTaTa PELICHHS] MaTEMaTUYECKOM 3a/1a4H;

NPEIBUAETh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPH PEIICHUU 3aJa4d, BHOCUTH
KOPPEKTUBBI B ICSATEIHLHOCTh HA OCHOBE HOBBIX 00CTOSATENbCTB, TaHHBIX, HAWIEHHBIX OIIUOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

OIICHUBAaTh COOTBETCTBHE pe3yjbTaTa IEJIM W YCIOBUAM, OOBICHATH MPUYUHBI
JOCTIDKCHHUSI WJIM HEJOCTHKEHHUS PE3ylbTaTOB JESITEIBHOCTH, HAXOJWTh OIIHOKY, JaBaTh
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OLIEHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eATEJbHOCTD:

MOHUMATh W MCTOJIH30BaTh NMPEUMYIIIECTBA KOMAHIHON W WHANBUIYATHHOW pabOTHI MpH
pelIeHn y4eOHBIX 3aJay, NPUHUMATH IIeJIb COBMECTHOW JEATEeNbHOCTH, IUIAHMPOBATh
OpraHHU3aIUI0 COBMECTHOM paboThl, pacipenesTh BUAbl paboT, 10roBapuBaThes, 00CyXaaTh
IPOIECC U pe3yiabTaT paboThl, 000011aTh MHEHHSI HECKOJIBKUX JIIO/ICH;

y4acTBOBaTh B IPYMMOBBIX ¢opmax paboTel (00CykaeHHs, 0OMEH MHEHHH, «MO3TOBBIC
HITYPMBI» ¥ WHBIE), BBIMOJIHATH CBOIO YacTh pabOThl M KOOPAMHUPOBATH CBOU JIEHCTBHUS C
JIPYTMMH 4J€HaMH KOMAaHJbI, OLIEHWBAaTh KAa4eCTBO CBOETrO BKJIaJa B OOIIUN TPOIYKT IO
KpUTEPUSIM, CPOPMYITUPOBAHHBIM yUACTHUKAMH B3aUMOJICHCTBHUSI.

HNPEJMETHBIE PE3YJIbTATHI

[IpenmeTHbIE pe3ynbTaThl OCBOCHUS MIPOTrpaMMbl IO MaTeMaTHKE Ha 6a30BOM ypOBHE Ha
YpOBHE cpeaHero obmiero oOpa3oBaHHs NPENCTaBIEHbl IO ToJaM OOYy4YEeHHS B paMKax
OTJENIbHBIX Y4eOHBIX KypCOB B COOTBETCTBYIOIIUX pa3zesiaX IporpaMmbl 10 MaTeMaTUKE.
OEIEPAJIBHAS PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA «AJITEBPA N
HAYAJIA MATEMATHYECKOI'O AHAJIN3A»

HOACHUTEJIBHASA 3AIIMCKA

YuebHblif Kypc «Anrebpa ¥ Hayajga MaTeMaTHYECKOTO aHaIHM3a» SIBISETCS OJHUM U3
HanOoJiee 3HAYUMBIX B IPOTpaMMe€ CpPEIHEro OOIIero oOpa3oBaHUs, MOCKOIbKY, C OIHOM
CTOPOHBI, OH OOECHeYMBACT WHCTPYMEHTaJbHYIO 0a3y /s U3Y4YeHHs BCEX ECTECTBEHHO-
HAy4YHBIX KYpCOB, a C JPYroil CTOPOHBI, POPMUPYET JTOTUYECKOE U aOCTPAKTHOE MBIIUICHHUE
oOy4armuxcsi Ha ypOBHE, HEOOXOAMMOM JIJISi OCBOEHHUS Y4e€OHBIX KYpPCOB HH(OPMATHUKH,
oOIIIECTBO3HAHUS, UCTOPUH, CIOBECHOCTU. B pamkax ydeOHOro kypca «Anrebpa W Haudajia
MaTEeMaTUYECKOTO  aHaIM3a»  OOydaloluecs OBIAJCBAIOT  YHUBEPCAIBHBIM  S3BIKOM
COBPEMEHHOU HayKH, KOTopast (opMyIupyeT CBOM JIOCTHKEHUS B MATEMaTUUYECKO opMme.

Y4eOHbIi Kypc aireOpbl U HayaJl MaTeMaTHYECKOTO aHalln3a 3aKJIaJbIBaCT OCHOBY JUIS
VCICIIHOTO OBJIAJICHUS 3aKOHAMHM (PU3UKH, XUMHUHU, OWOJIOTHH, IOHUMAHUS OCHOBHBIX
TEHACHIIMA OSKOHOMUKH U OOIIECTBEHHOW JKU3HHW, TIIO3BOJIICT OPUCHTHUPOBATHCS B
COBPEMEHHBIX MH(PPOBBIX M KOMIIBIOTEPHBIX TEXHOJOTHSAX, YBEPEHHO HCIOJIL30BaTh HX B
MMOBCEIHCBHOW XU3HU. B TOXe BpeMs OBIaJicHUE aOCTPAKTHBIMH M JIOTUYECKU CTPOTHMHU
MaTEeMaTHYCCKUMU  KOHCTPYKIIMSMHA  Pa3BUBACT yMEHHE HAXOJIUTh 3aKOHOMEPHOCTH,
000OCHOBBIBaTh HMCTUHHOCTH YTBEPXKICHUS, HCIIOIH30BaTh O000OIIEHWEe W KOHKPETH3AIIUIO,
abcTparupoBaHue U aHAJIOTHIO, (DOPMHUPYET KpEeaTHBHOE M KPUTHYECKOE MblluieHue. B xoxe

M3y4YeHHs] anreOpbl M Hayal MaTeMaTH4YecKOTO aHallu3a Ha YPOBHE CPEJIHEro OOIIero
oOpa3oBaHusi OOyYalOlIUECsl TMONYYarOT HOBBIM OMBIT pEHICHWs MPHUKIAJHBIX —3ajad,
CaMOCTOSATENBHOIO IMOCTPOCHHUSI MATEMATHYECKUX MOJEJIEW pealbHbIX CUTyallMd |
MHTEPOPETAUMHA TOJYYEHHBIX PEIICHUM, 3HAKOMATCA C NOpPUMEpaMH MaTEMATHYECKUX
3aKOHOMEPHOCTEH B MPHUPOJE, HAYKE U B UCKYCCTBE, C BBIJAIONIMMUCS MaTeMaTUYECKUMH
OTKPBITUAMU U UX aBTOPAMHU.
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Y4eOHbIil Kypc anreOphl M HadaJl MAaTEMaTHYECKOT0 aHaIM3a 00JIaaeT 3HAYUTEITHLHBIM
BOCITUTATEIIBHBIM TIOTCHIIMAJIOM, KOTOPBIM peanu3yercs Kak 4Yepe3 Y4eOHBI wmarepual,
CHOCOOCTBYIOIIHN (OPMHPOBAHUIO HAYYHOTO MHPOBO33PEHUS, TaK WU UYepe3 CHEIUPUKY
y4eOHOH NIeATEIIbHOCTH, TPEOYIOIIEeH CaMOCTOSTEIbHOCTH, aKKYPaTHOCTH, TIPOIOJIKUTEILHON
KOHIICHTPAIINY BHUMAHWSI U OTBETCTBEHHOCTH 32 TIOJYYCHHBIN pe3yNIbTaT.

B ocHoBe Meromukm oOydeHUs: anreOpe W HayaJaM MaTeMaTH4eCKOTO aHalu3a JICHKHT
JESITeTbHOCTHBINA TIPUHITUT O0YYCHUS.

B cTpykType mporpammel mo anreOpe W HadaJaM aHalu3a BBIJCISIOTCS CIICAYIOIINE
COJIePKATEITLHO-METOIUICCKHUC JIMHUU: «Ywucna v BEIYUCIICHUD», « DyHKIUHN 1
rpadukny, «YpaBHEHHS U HEpaBEeHCTBay, «Havyama marematnueckoro anaian3a», «MHOXKeCTBa
U JoTuKa». Bce OCHOBHBIE COIepKATEIIbHO-METOINICCKUE TUHUU N3YYaAIOTCS HA TIPOTSKECHUN
JBYX JIeT 0Oy4eHUsI HAa YPOBHE CpEHEro 00IIero oopa3oBaHus, €CTECTBEHHO JOIMOIHSSA APYT
Jpyra W TOCTENEHHO HACBIMASACh HOBBIMH TEMaMH W pasjuenamu. [laHHBIA ydeOHBIH Kypc
SIBJIICTCS WHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSAECT B ce0e CoNepikaHHe HECKOIbKUX
MaTEeMaTHYCCKUX TUCIUIUINH: ainreOpa, TPUTOHOMETPHUS, MAaTEMaTHYCCKUN aHAIIA3, TECOPHS
MHOXeCTB W Apyrue. [lo mMepe Toro kak oOydvaromiuecss OBJIAJCBAIOT BCE 0ojIee IMUPOKUM
MaTEeMAaTUYCCKUM aIllapaToM, Y HHUX MOCIEIOBATCILHO (OPMHPYETCS U COBEPIICHCTBYETCS
YMEHHE CTPOMTh MAaTEMaTHUYECKYI0 MOJIENIb pEabHOW CUTYyallud, NPUMEHSITh 3HAHWS,
MOJTyYCHHBIE B Y4eOHOM Kypce «AnreOpa 1 Hadajga MaTeMaTHYECKOTO aHAIN3ay, ISl PeIICHHS
CaMOCTOSATEIBHO CPOPMYITHPOBAHHON MaTEMaTHUSCKOM 3a/ladyd, a 3aTeM WHTECPIPETUPOBATH
TIOJTyYCHHBIN pe3yIbTar.

CopepxaTellbHO-METOIMYEeCKass  JIMHUS  «Yucaa ©W BBIYHCICHUS»  3aBEpIIacT
(dhopMHUpOBaHNE HABBIKOB HCIIOJIB30BAHUS JCHCTBUTEIBHBIX YHCEN, KOTOpOe ObLIO HA4YaTo Ha
YpOBHE OCHOBHOTO 00111eT0 oOpazoBanusi. Ha ypoBHe cpemnero oOiero oopasoBanus ocodboe
BHUMaHUE yesieTcss GOPMUPOBAHHUIO TIPOYHBIX BBIYUCIIMTEIBHBIX HABBIKOB, BKIIOYAIOIINX B
ceOsl WCIIONB30BAaHUE PA3IMYHBIX (OPM  3alMHUCH  JACHCTBUTCIBHOTO YHCIA, YMCHHUE
paIlMOHAJILHO BBITIOJIHATh JCHCTBUS C HHUMH, JCJIaTh HPHKUIKY, OICHUBATH pE3yJbTarT.
OOGyyaromiyecs: MOJy4arOT HABBIKA MPUONMKEHHBIX BBIUYMCIICHHUM, BBIMOTHEHHS JCHCTBUM C
YHCIIaMH, 3alIMCAHHBIMU B CTaHJAPTHON (hopMe, UCIONH30BAHUS MAaTEMAaTHYECKUX KOHCTAHT,
OILICHUBAHMSI YHNCIIOBBIX BBIPAKCHHI.

CopepxatenbHasi TMHUS «YPaBHEHHs] M HEPABEHCTBA» PEAM3yeTCS Ha TMPOTSHKEHUU
Bcero oOy4eHHs] Ha ypOBHE CpeIHEro oOIiero oOpa3oBaHUs, MOCKOJBKY B KaXIOM pasielie
MPOrpaMMBbl TPETYCMOTPEHO PEIIEHNE COOTBETCTBYIOMIMX 3a1a4. O0yJaronecs: OBIaIeBaloT
Pa3TUYHBIMU METOJaMH PEIICHUS [EJIbIX, PAIIMOHATBHBIX, HPPAIIMOHAIBHBIX, ITOKA3aTCIIHHBIX,
JOTapU(PMUYCCKUX ¢ TPUTOHOMETPUUCCKHX YpPAaBHCHHM, HEPABEHCTB W HUX CHCTEM.
[Tory4eHHBIE YMEHHS UCTIONB3YIOTCS MPU UCCIICIOBAHUN (DYHKIIUN C IIOMOIIBIO TIPOU3BOTHOM,
pEIICHUH MPUKIIATHBIX 33/1a4 U 33J1a4 Ha HaXOXKJICHUE HAaMOOIBIIINX U HAUMCHBITUX 3HAYCHUI
¢byuakiuu. JlaHHas coaepikatelbHas JTUHUS BKIIOYACT B ce0s Takke (OpMUPOBAHHE YMCHUU
BBITIOJIHATEL ~ pacu€Tel MO  QopmysiaM, NpeoOpa3oBaHUS  IEIbIX, PallMOHAIBHBIX,
UPPAlMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUN, a TaKXKe BBIPAKEHUH, COJEPIKAIIUX
creneHn u jorapudmel. braromaps u3ydeHHIo anreOpanvdeckoro Marepuana MPOUCXOJUT
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JaJbHEWIee pa3BUTHE ANTOPUTMHUYECKOTO M AOCTPAKTHOIO MBIIUIEHUS OO0yYarolmuxcs,
(GOpMHUPYIOTCSI HABBIKM JI€AYKTHBHBIX PAaCCyKJIEHUM, paOdOThl ¢ CUMBOJIBHBIMU (POpPMaMH,
MpEeACTaBICHUS 3aKOHOMEPHOCTEN M 3aBUCHUMOCTEN B BUJIE PABEHCTB U HEPAaBEHCTB. AsreOpa
npeniaraetT 3¢G(EeKTUBHbIE HHCTPYMEHTHI [UIsl PEUICHUS MPAKTUYECKUX M ECTECTBEHHO-
HAy4YHBIX 3a]1a4, HarJIsTHO IEMOHCTPUPYET CBOM BO3MOYKHOCTH KAaK S13bIKA HAYKHU.

CopepxatenbHO-MeTOIMYecKass TUHUS «DYHKIIUU U rpaduKu» TECHO MEperieTaeTcs ¢
IpYyTMMH  JUHUSIMH ~ y4eOHOro Kypca, IIOCKOJIBKY B  KakOM-TO CMBICIE  3aJdacT
IIOCJIEIOBATENIbHOCTh ~ M3Y4Y€HUs1 MaTepuana. l3ydeHue CTENeHHOH, IO0Ka3aTeIbHOM,
JOorapu(MUUYECKOM U  TPUTOHOMETPUYECKUX (PYHKIHMH, WX CBOWCTB U TIpaduKoB,
MCIOJIb30BaHME (DYHKUIMH JUIsl pelIeHusl 3a/1ad U3 JAPYTrux y4eOHbIX MPEAMETOB U peaibHOU
KU3HU TECHO CBSA3aHO KaK C MaTeMaTHYECKUM aHAJIU30M, TaK M C PEIICHUEM YpaBHEHHU U
HepaBeHCTB. IIpu 3TOoM Oomnbuioe BHUMaHHE yaenseTcss (OpMHUPOBAHUIO YMEHUS BBIPAKATh
dbopMynaMu 3aBUCUMOCTH MEXAY pPAa3JIMYHBIMH BEJIMYMHAMH, HCCIEIOBATh IOJIYYEHHbIE
GyHKIMYU, CTpOUTh UX Tpaduku. Marepuall copepKaTelIbHOM JMHUM HAlleJIeH Ha pa3BUTHE
YMEHUI U HaBBIKOB, MO3BOJIIOIINX BbIPAKaTh 3aBUCUMOCTU MEXAY BETMYMHAMU B PA3IMYHOM
dbopme: aHanTUTHYECKOMH, rpaduueckoit U cioBecHOM. Ero m3ydeHue crnocoOCTBYET pa3BUTHIO
QITOPUTMUYECKOTO  MBINUICHHUS, CIOCOOHOCTH K  OOOOIIEHHI0O W  KOHKpPETH3allUH,
WCIIOJIb30BAHUIO aHAJIOTHIA.

ConepxarenbHas muHUs «Hayana MaTteMaTH4eCKOro aHaIN3a» MO3BOJISIET CYHIECTBEHHO
pacHIMpUTh KPYT KaK MAaTeMAaTHYECKUX, TaK U MPUKIAIHBIX 3a/1a4, TIOCTYIHBIX 00 y4JaromuMcs,
y KOTOPBIX TMOSBISETCS BO3MOXHOCTH HCCJIENIOBaTh W CTPOUTh Tpaduku (QYyHKIHH,
ONpeeNaTh WX HauOOJbIINEe W HAaWMEHbIWE 3HAYEHUs, BBIUMCIATH Iuiomaau ¢uryp u
00BEMBI TE€JN, HAXOIWUTh CKOPOCTH U YCKOpeHus mnpoueccoB. CopaepikarenbHas JHHUS
OTKpPbIBAE€T HOBBIE BO3MOKHOCTH TIOCTPOCHMSI MaTeMaTHMUECKHX MOJENel peaslbHbIX
CUTYallMl, HAXOXICHUS HAWIYYIIero pelieHus B MPUKIATHBIX, B TOM YHUCIE COLHUAIBHO -
SKOHOMMUYECKHX, 3a/ladyaX. 3HAKOMCTBO C OCHOBaMH MaTEMaTH4YE€CKOr0 aHaJIu3a CIOCOOCTBYET
pa3BUTHIO  aOCTPakTHOro,  (OPMATbHO-JIOTUYECKOIO W KPEAaTUBHOIO  MBIIUICHHUS,
(hOopMHUPOBaHUIO YMEHHI pacro3HaBaTh MPOSBICHUS 3aKOHOB MaTEMAaTUKH B HAyKe, TEXHUKE U
uckycctBe. OOydaromuecss y3HAIOT O BBLIAIOMIMXCSA pe3yJbTaTaX, IOJYYEHHBIX B XOJE
Pa3BUTHS MAaTEMATHUKH KaK HAyKH, U UX aBTOpPax.

ConepxxarenbHO-MeTOAMYECKAst TMHUS «MHOYXKECTBA U JJOTHKa» B OCHOBHOM IOCBSIIEHA
3JIEMEHTaM TEOPUU MHOKECTB. TEOpPETHUKO -MHOXKECTBEHHBIEC IMPEACTABICHUS MPOHU3BIBAIOT
BEChb KypC IIKOJbHOM MaTeMaTUKU M TMpeajiaraloT Haumbojiee YHUBEPCAIbHBIN SI3BIK,
OOBEAMHSIONINI BCEe pa3/ienbl MaTeMaTUKU U €€ NPUIOKEHUH, OHM CBS3bIBAIOT pa3HbIE
MaTeMaTU4YeCKUE JTUCUUIUIMHBI B eAuHOoe 1enoe. [lodToMy BaXHO JaTh BO3MOYKHOCTb
o0yyaromeMycsi TOHUMaTh TEOPETHKO-MHOKECTBEHHBIN SA3BIK COBPEMEHHON MaTeMaTUKU H
HCII0JIB30BATh €r0 JUIsl BBIPAXKEHUS CBOUX MBICIIEH.

B yuyeOnom kypce «Anrebpa M Hayanma MaTeMaTHYE€CKOTO aHAIM3a» HPUCYTCTBYIOT
TAaKK€ OCHOBBI MaTEMaTHYECKOIO MOJIEIMPOBAHUS, KOTOpbIE MpPHU3BaHBl CHOPMHUPOBATH
HAaBbIKM TOCTPOEHMS MOJIEJIEN pealbHbIX CUTYallui, HCCIEAOBAHMS 3TUX MOJIENEH C TOMOILBIO
amrmaparta aareOpbl 1 MaTeMaTHYECKOTO aHaJIN3a U HHTEPIPETAIUU MTOTyYEeHHBIX Pe3yJIbTaTOB.
Takue 3amaHusl BIJIETEHBI B KaXKIbIM U3 Pa3JesioB MPOrpaMMbl, IOCKOJIBKY BECh MaTepuall
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y4eOHOro Kypca IIMPOKO HCIOJIB3YETCS I PEIICHUs MPUKIAAHBIX 3amad. [Ipu pemienun
pEaIbHBIX MPAKTHUECKHX 3aJad oOydarolluecs pa3BUBAIOT HAO0JIOJATEIbHOCTh, YMEHUE
HaXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCS, HCIIONB30BaTh AHAJIOTHI0, 0000IIATH H
KOHKPETH3UpOBaTh Mpobsiemy. JledarenbHOCTh MO (OPMUPOBAHHMIO HABBIKOB PEIICHUS
MIPUKJIAHBIX 3a/1a4 OPTaHU3YETCs B MPOIECCe U3YUSHUSI BCEX TEM yueOHOTo Kypca «Anredpa
¥ Hayaja MaTeMaTUYeCKOro aHAIHN3a.

OO1iee 9KMCIIO YacoB, PEKOMEHIOBAHHBIX JUIsl M3y4eHHUs y4eOHOTO Kypca «Anrebpa u
HaJaJia MaTeMaTHYECKOro aHanuzay, - 170 gacoB: B 10 kmacce - 68 gacoB (2 yaca B HEJIENI0), B

11 kmacce -102 gaca (3 yaca B HeZlel0).
COIEPKXAHUE OBYYEHUSA

10 KJIACC
Yuciia 1 BBIYUCICHUS

Pannonanbubie ynciaa. OObBIKHOBEHHBIE U AECSITHUYHBIE IPOOH, MPOIEHTHI, OECKOHEUHBIE
nepuoguveckue Apoou. ApudMernyeckue ONepalud € palUOHAJIBHBIMM  YHWCIaMH,
peoO0pa3oBaHUs YHMCIOBBIX BbIpakeHUU. [IpumeHeHue ApoOeil u MpOUEHTOB AJsl PEIICHUS
MIPUKIIAHBIX 3a4a4 U3 PA3JIUYHBIX OTPACIel 3HAHUN U PEATbHOU KU3HU.

JlelicTBuTeNbHBIE YKcia. PaloHalbHble M MppaloHalbHble yuciaa. Apudmerndyeckue
ornepalud ¢ JACUCTBUTENbHBIMM  4yuciaaMH. [IpuOnukEHHbIE BBIUMCIECHUS, IpaBHIIA
OKpYIJIEHHUs, IPUKUKA U OLIEHKA pe3ybTaTa BBIYUCICHUN.

Crenenb ¢ 1ensM nokaszarenaeMm. CrangaptHas ¢opma 3alUCH JIeHCTBUTEIBHOTO YHCIA.
Hcnonp3oBanue mnoaxoxasmeil (opMbl 3amucu  IEHCTBUTENBHBIX 4YMCEN Ui peIIeHHUs
MIPAKTUYECKUX 3a/1a4 U MPECTaBICHHS TaHHBIX.

ApudpmeTndyeckuii KOpeHb HaTypaibHOW cTeneHu. JleiicTBus ¢ apudMeTnyecKuMu
KOPHSIMHM HATYpaJIbHON CTEIEHHU.

CuHyC, KOCHHYC ¥ TaHI'€HC YMCJIOBOTO apryMeHTa. APKCHHYC, apKKOCUHYC, apKTaHI€HC
YHCIIOBOTO apTryMEHTA.

YpaBHeHUs M HEPABEHCTBA

ToxnecTBa 1 TOXXJIECTBEHHbIE TPEOOPa30OBaHUS.

[IpeoGpa3oBaHne TPUTOHOMETPUYECKUX BbIpaxkeHUH. OCHOBHBIE TPUTOHOMETPUUYECKUE
(bopMyIbIL.

VYpaBHeHHe, KopeHb YypaBHeHUs. HepaBeHCTBO, pelleHHe HepaBeHCTBa. Meroa
MHTEPBAJIOB.

Pemenue nenbix u ApoOHO-pALIMOHATBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemrenne nppanmoHanbHbIX YpaBHEHUM U HEPABEHCTB.

Pemenne TpuroHoMeTpUUECKUX ypaBHEHUMN.

[IpumeHeHne ypaBHEHUN M HEPABEHCTB K PEIICHUI0 MaTeMaTHYECKHX 3a7ad M 3a/1ad U3
Pa3TUYHBIX 00JIacTel HAYKU U pPeaTbHOU KU3HU.
DyHKIUH U rpaguKHn

OyHkus, crnocodbl 3ananus ¢yHkuuu. [padux ynkuuu. Bzaumuo oOpaTHbIe
byHKIUN.

Obnactp onpeneneHuss ¥ MHOKecTBO 3HaueHni pynkiun. Hymu ¢pyakmun. [Ipomexytku
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3HAKOIMOCTOSIHCTBA. UETHBIE U HEUETHBIE (DYHKITUH.

Crenennasi (yHKIMS C HaTypaJbHBIM U IIEJIBIM MMOKa3areneM. EE€ cBoiicTBa u rpaduk.
CaolicTBa U rpauK KOpHS N-Oi CTENEHH.

Tpuronomerpuueckass OKpY)KHOCTb, ONpPEICIEHUE TPUTOHOMETPHUUECKUX (YHKIMN
YHCIIOBOTO apryMEHTA.

Havasia MmaTemaTH4yecKkoro anajmsa

[TocnenoBaTenbHOCTH,  CHOCOOBI  3aJaHUs  IOCIENOBATENbHOCTEH. MOHOTOHHBIE
MOCIIEI0BATEIbHOCTH.

Apudpmerndeckass U reomeTpuueckas nporpeccuu. beckoneuHo — yObIBaromas
reoMerpuueckas nporpeccus. CyMMa 0€CKOHEYHO yObIBarOIEH TeOMETPUUECKON MPOTPECCHH.
dopmyna CI0XKHBIX MPOLEHTOB. Vcnonp30BaHue nporpeccuu Ijsl pelieHusl peasibHbIX 3a7ad
IPUKIIAIHOIO XapaKTepa.

MHo:xecTBa U JIOTHKA

MHoOXxecTBO, onepalny HajJ MHOXecTBamu. J(uarpammel Ditniepa-Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOI'O alMapara JjIsl OMUCaHUs PealbHbIX MIPOIIECCOB U SIBIICHUI, NIpU
pElIeHnH 3a/1a4y U3 APYTrux yuyeOHbIX npeameToB. Onpeaenenue, Teopema, clieacTBHe,
JI0Ka3aTeNIbCTBO.

11 KUIACC

Yucaa u BIYUCICHUS
Harypanbnsbie n nenpie uncina. [Ipu3Haku 1€ IMMOCTH LENBIX YUCEL.
CreneHb ¢ palmoHaIbHbIM NoKa3aTeneM. CBOMCTBA CTENICHH.
Jlorapudm uucna. [leciTuuHble U HATYpaJIbHbIE JIOTapU(MBI.

YpaBHeHUs M HEPABEHCTBA

[IpeoGpazoBaHme BeIpa)eHHH, COACPKAIIMX JIOTapU(MBI.

[IpeoOpazoBaHue BhIpa)XEHUH, COACPKAIINX CTENEHHU C PAIMOHATLHBIM TOKA3aTEIEM.

[Ipumepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

[TokazaTenpHble YpaBHEHUS U HEPABEHCTBA.

Jlorapudmudeckue ypaBHEHUSI U HEPABEHCTBA.

CucrteMbl JIMHEHHBIX ypaBHEHUU. PellieHne NMpUKIAIHBIX 3aJa4 C IMOMOIIbIO CHUCTEMbI
JINHEMHBIX YPaBHEHHUM.

Cuctembl U COBOKYITHOCTH PallMOHATBHBIX YPaBHEHU U HEPABEHCTB.

[IpumeHeHne ypaBHEHUIA, CUCTEM U HEPABEHCTB K PEIICHHI0 MAaTEeMAaTUYECKUX 3aJ1ad U
3a/1a4 U3 pa3InYHbIX 00JacTe HayKU U peabHOM KU3HMU.

DOyHKUMH U TPaPUKH

Oyukmus.  [lepuonnueckue ¢GyHkiuu. [IpoMexxyTkm MOHOTOHHOCTH — (DYHKIIMH.
MaxkcumyMbl 1 MUHUMYMBI (pyHKImu. HanGonbiee M HauMeHbllee 3HaYeHHE (YHKIMHM Ha
IIPOMEXKYTKE.

Tpuronomerpuueckue GyHKINU, X CBOWCTBA U rpauKH.

[Toxa3zaTtenbHas u norapudmuyeckas QyHKINHU, UX CBOWCTBa U rpaduku. Vicnons3oBanue
rpaduKoB GYHKIMN AJIs PEeLICHHs YpaBHEHUH U TMHEWHBIX cucTeM. Mcrnonb3oBanne
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rpaguKoB PYyHKIUN 7151 UCCIAEAOBAHUS MIPOIIECCOB U 3aBUCUMOCTEMN, KOTOPhIE BOSHUKAIOT MIPU
pEIIeHNH 3a/1a4 U3 APYTUX YYEOHBIX MPEIMETOB U PEATbHOM KU3HU.

Hauvana maTemaTH4ecKoro aHajamsa

HenpepbiBubie GpyHkiuu. MeToa MHTEPBAIOB sl pelICHUs] HEPABEHCTB.

[TpousBoanas Gpynkiuu. ['eomeTpudeckuii 1 GU3NIECKUA CMBICT TTPOU3BOTHOM.

[TpousBoaHbie 3neMeHTapHBIX (QyHKIMA. DOpMysIbl HAXOXKIEHUS TPOU3BOJAHON CYMMBI,
NPOU3BEICHUS U YACTHOTO (DYHKIIUH.

[IpumeHeHre MNPOU3BOAHOM K HCCIENOBaHUIO (GYHKIUH HAa MOHOTOHHOCTh U
sKcTpeMyMbl. HaxoxkieHre HanOobIIero 1 HAMMEHbIIETo 3HaUeHUs (PYHKIIUU HA OTPE3KE.

[IpuMeHeHre MPOM3BOJHOM MJIi HAXOXKJCHUS HAWIYYILETrO PEUIeHUS B NPUKIATHBIX
3a/1a4yax, JAJis OMpeeeHHs] CKOPOCTH TMpoIiecca, 3aIaHHOTO (GOPMYIION WK TPaPuKOM.

[TepBoobpasHas. Tabnuia nepBooOpa3HbIX.

WuTerpan, ero reoMeTpuueckuii u (usmueckuil cMpicil. Bbluucinenue uHTErpajia 1o
dbopmyne Herorona-JIeitouua.

HNPEIMETHBIE PE3YJIBTATHBI

K xonnmy oOydenus B 10 kijiacce 0oOydaromuiicsi MOTYYUT CIEAYIOIINE MPEIMETHBIC
pE3yNIbTATHI:

Yuciia 1 BbIYUCICHUSA:

ONEepUpOBaTh MOHATUAMH: PALMOHATBHOE M JEHCTBUTEIBHOE YHMCIIO, OOBIKHOBEHHAs U
JeCATUYHAs IpOOb, MPOLEHTHI;

BBINIOJHATh apU(METUYECKUE OIEepaly ¢ palUOHAIBHBIMU U JI€HCTBUTEIbHBIMU
YUCIIaMU;

BBINIOJIHATh MPUOIMKEHHBIE BBIYMCIEHUS, MCIONb3Ys IpaBujia OKPYIJIEHMs, AeNaTh
MIPUKHUJIKY U OLIEHKY pe3yJIbTaTa BbIYUCICHU;

ONepupoBaTh MOHATUAMU: CTENEHb C IEJBIM [MOKa3aTeneM, CTaHAapTHas (Gopma 3amnucu
JEHCTBUTENIBHOTO YHCIIa, KOPEHb HATYPaJbHOM CTENEHH, UCIOJIb30BaTh MOAXOIAIIYI0 Gopmy
3aIUCH ACHUCTBUTEIBHBIX YACEI JUIsl PEIICHUS IPAKTUYECKHUX 3a/1a4 U MIPEACTaBICHUS JaHHBIX;

ONEpPUPOBATH MOHATHUSAMHU: CHHYC, KOCHMHYC M TaHI'€HC IPOM3BOJIBHOTO YyIJIA,
MCIIOJIb30BaTh 3aIIUCh POU3BOJIBHOTO YIJIa Yepe3 00paTHbIE TPUTOHOMETPUUECKHE (PYHKIIMH.

YpaBHeHUs] M HEPaBEHCTBA:

OIIEPUPOBATH IIOHATHUIMU: TOXIECTBO, YPaBHEHHE, HEPABEHCTBO, LIEJI0E,
palMOHAIIBHOE, UPPALMOHAIIBHOE YPaBHEHHUE, HEPABEHCTBO, TPUTOHOMETPUUECKOE YPABHEHUE,

BBIMIOJIHATh ~ MpeoOpa3oBaHUs  TPUTOHOMETPUYECKUX  BBIPAKEHUH M peliarth
TPUTOHOMETPUUYECKUE YPABHEHHUS;

BBITIOJIHATH MPEOOPa30BaHUs LENbIX, PAMOHAIBHBIX U UPPALMOHAIBHBIX BBIPAXKEHUN U
pemaTe OCHOBHBIE THUIBI IENbIX, PALUMOHAIBHBIX M UPPALMOHAIBHBIX YpPaBHEHUH U
HEPABEHCTB;

IIPUMEHATh YPAaBHEHUs U HEPABEHCTBA JUIS PEIICHUS MaTEMAaTUYECKUX 3a7a4 U 3a1ad U3
pa3IUYHbBIX 00J1acTel HAYKU U pealbHON KU3HU;

MOJIETTUPOBATh pEaJibHbIE CUTYallMM Ha S3bIKe anreOpbl, COCTABISATH BbIPAKEHUS,
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YpaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3a/layd, HCCJIEN0BATh IOCTPOCHHBIE MOJIEIN C
MCII0JIb30BAHKMEM aIllapaTa ajreopsl.
DYyHKIUHN U TPAPUKH:
ONEepUpPOBATh MOHATUAMU: (DYHKIUS, CIOCOOBI 3a1aHus PYHKIIMU, 001aCTh ONPEACIICHUS
Y MHOKE€CTBO 3HAYEHUI (PYHKIMH, rpapuK (yHKLINH, B3AUMHO 00OpaTHbIE (DYHKIINU;
ONEepUpOBaTh MOHATHUSAMH: YETHOCTb M HEUETHOCTh (DYHKUUH, HYIM (QYHKIHH,
IIPOMEXYTKH 3HAKOIIOCTOSIHCTBA;
UCII0JIb30BaTh Ipaduku GYyHKIMM U1 pelieH!s] YpaBHEHUN; CTPOUTD U YUTATh rpaduku
JUHEWHOM (PyHKIUH, KBaApaTUYHON (PYHKIMH, CTEIIEHHON (PYHKLUU C LIEIBIM MOKa3aTeseM;
UCHOJb30BaTh Ipaduku GYHKIMHA A MCCIEAOBAaHUS IMPOLIECCOB M 3aBUCHUMOCTEH IMpH
peleHny 3a1a4 U3 APYrux y4eOHBIX HNPEIMETOB U PeajbHON KHU3HH, BBIPAXKATh POpMyIaMu
3aBUCUMOCTHU MEXAY BEIUYHHAMHU.

Hauyana maTtemaTH4eckoro aHajamsa:

OIEpUPOBATH MOHATUSAMHU: MOCJIEJOBATENIHOCTD, apudmernueckas U
reOMETpHUUYECKask IPOTrPECCUN;

OIEpUPOBATH MOHATUSAMU: OECKOHEUHO yOBIBaIOILIasi FeOMETpHUECcKasi Iporpeccus,
CyMMa O0EeCKOHEYHO yObIBaloIell TeOMETPUUECKON TPOrPECCUH; 3a/1aBaTh
MOCJIEI0BATENIbHOCTU PA3JIMYHBIMU CIIOCOOaMH;

HCII0JIB30BAaTh CBOMCTBA IOCIEA0BATEIBHOCTEW U NMPOTPECCUM JUIsl PEIIEHUS PEAbHBIX
3a]1a4 MPUKIIATHOTO XapaKTepa.

MHoskecTBa M JIOTHKA:

ONEPUPOBATh MOHATUSIMU: MHOKECTBO, OMEPAIIMU HAJl MHOKECTBAMU; UCIOJIb30BATh
TEOPETUKO-MHOKECTBEHHBIN anmnaparT AJisl OMUCAHUS PEaIbHbBIX IPOLIECCOB U SIBIICHU, TPU
pElIeHUN 3a/1a4 U3 JIPYyTUX y4eOHBIX MPEIMETOB;

ONEPUPOBATH MOHATUSAMU: ONPEJEICHHUE, TEOPEMA, CIEACTBUE, JOKA3ATEIbCTBO.

K xonmy oOyuenus B 11 kjacce oOy4aromuiicsi MOJNYYUT CIEAYIONINE TPEIMETHBIC
pe3yJIbTaThI:

Yuciaa 1 BIYUCIEHUS

ONEpPUPOBATh TMOHATUSMH: HATypaJIbHOE, LEJIO€ YHCIO, HCIOJIb30BaTh MPU3HAKHU
JEIMMOCTH LEJIBIX YUCEII, PA3JI0KECHUE YHACIIa HA IPOCTHIE MHOKUTEIIH ISl PELICHUS 3a]ay;

ONEpUPOBATH MOHATHUEM: CTENICHB C PAIIMOHAIBHBIM MOKA3aTEJIEM; OIIEPUPOBATH

MOHSITHUSMU: jgorapudM YuUCIa, TECITUIHBIC U HaTypaJIbHBIC
J0Tapru (MBI,

YpaBHeHUs] M HEPAaBEHCTBA:

MPUMEHATh CBOMCTBA CTEMEHU JUIsi MPeoOpa3oBaHUS BBIPAXKEHUN, OMEPUPOBATH
MOHATUSIMM: TIOKA3aTeJIbHOE YpPaBHEHHME M HEPABEHCTBO, pEIIaTh OCHOBHBIE THIIbI
MOKa3aTeJbHbIX YPAaBHEHUI U HEPABEHCTB;

BBITIOJTHATh TMPEeoOpa30BaHMs BBIPAKEHUM, COJAEpXKAIIUX Jorapudmbl, OMepUpoBaTh
MOHATUAMH: JIOTapUPMUYECKOE YypaBHEHHWE U HEPABEHCTBO, pelIaTh OCHOBHBIC THIIbI
norapu(pMUYECKUX ypaBHEHUN U HEPABEHCTB;
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HaXOJUTh PELICHUS POCTEHIINX TPUTOHOMETPUUECKUX HEPABEHCTB; ONIEPUPOBATh
MOHATHSMU: CUCTEMa JIMHEHHBIX YPABHEHUH U €€ pelIeHUEe, UCII0Ib30BaTh CUCTEMY JTMHEHHBIX
YpaBHEHMI JIJIsl pelIeHUs] TPAKTUYECKUX 3a/1ay;

HaXOJUTh PELIECHUs MPOCTEUIINX CUCTEM U COBOKYITHOCTEW PAllMOHAJIbHBIX YPABHEHUH U
HEPAaBEHCTB;

MOJICJIUPOBATh pealibHble CHUTyallUd Ha S3bIKE anreOpbl, COCTABIATH BBIPAXKECHMUS,
YPaBHEHHsI, HEPAaBEHCTBA U CUCTEMBI I10 YCJIIOBHIO 3a[]a4M, HCCIEA0BATH IIOCTPOECHHBIE MOJEIH
C MCITI0JIb30BAaHUEM arlapara ajireopsl.

DyHKIUHN U TPAPUKH:

ONEpUpPOBATH MOHATUAMU: TNepuoaAnYecKas QYHKIUS, MPOMEKYTKH MOHOTOHHOCTHU
(GyHKIMU, TOYKU SKCTpeMyMa (PYHKIMH, HauOoJiblllee U HAUMEHbIlIee 3HaueHUs: (QYHKIHUU Ha
MIPOMEKYTKE, UCTIONIB30BATh X JUIsl UCCIEAOBAHMS (PYHKIIMH, 3alaHHON IpaduKoM;

OIEpUPOBATH MOHATUSAMU: rpaduku noka3aTeabHOU, JorapupmMudeckon
U TPUTOHOMETPUYECKHX (PYHKIMHI, H300pakaTh HMX HAa KOOPJAMHATHOM IUIOCKOCTH H
MCIIOJIb30BATh JUIsl pELICHUS] ypaBHEHUN U HEPABEHCTB;

n300pakaTh Ha KOOPAMHATHOM IUIOCKOCTM TpaduKH JIMHEHHBIX YypaBHEHUH U
WCIIOJIb30BATh UX JJISl PEILICHUSI CUCTEMBI IMHENHBIX YPAaBHEHUN;

UCHOJb30BaTh I'padukd (YHKUMN 7S UCCIENOBaHMUSA NPOIECCOB M 3aBUCUMOCTEH U3
APYTUX Y4€OHBIX TUCLIUILINH.

Hauasia MaTeMaTH4eCKOr0 aHAJIN3Aa:

ONEpUPOBATh  TOHATHSAMH: HENpephiBHasS  (QYHKIOHS, NPOW3BOAHAS  (DYHKIHH,
HCIIOJIb30BAaTh TE€OMETPUUICCKUN U (PU3MUECKHUI CMBICI POU3BOIHOM JJIs PEIICHUS 3a/]1a4;

HAXOJUTh TPOU3BOJHBIC AJIEMCHTAPHBIX (DYHKIIMHA, BBIYUCIATH MPOU3BOJIHBIC CYMMBI,
MIPOU3BEACHHMSI, YACTHOTO (DYHKIIHIA,

WCIIOJIb30BaTh MPOU3BOJHYIO JUIS HCCIICOBaHUS (YHKIIMM HAa MOHOTOHHOCTh H
9KCTPEMYMBI, IPUMEHSATH PE3YJIBTATHI HCCIICOBAHUS K TOCTPOCHHIO TPa(UKOB;

WCIIOJIb30BaTh MPOU3BOAHYIO JUISI HAXOXK/CHUS HAWIYYIICTO PEIICHUS B NMPUKJIAJIHBIX, B
TOM YHUCJIC COIMATBHO-PKOHOMHYECKUX, 3aa9aXx;

OIEpUPOBATh TOHITHIMH: MEPBOOOpa3Has M WHTErpaj, MOHMUMATh I€OMETPUYCCKUN U
(bu3HYeCKHil CMBICI UHTETpana;

HAXOJUTh MEPBOOOPA3HBIC AIIEMEHTAPHBIX (YHKIUH, BBIYUCIISATH HHTETpA 1O GopMmyIie
Hrrorona-JleiiOnumna;

pemaTh NpUKIaIHbIC 337a491, B TOM YUCJE COIMAIBHO -DKOHOMUYECKOTO U (PU3NIECKOTO
XapakTepa, CpeJICTBAMU MaTEMaTHYECKOTO aHaJn3a.
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10 KJIACC
OCHOBHOE cOJIEpKaHUE
HaumenoBanue pasjena (TeMbl) Konnyecrso P OCHOBHBIE BUIBI IEATEILHOCTA
Kypca 4acoB oOyyJaromuxcs
14

MHoOXxecTBa palliOHAIbHBIX U
JEUCTBUTEIIBHBIX YUCEI.
PannoHanbHbIE ypaBHEHUS U
HEPABCHCTBA

MHO0keCTBO, Onepalnu

HaJl MHOKeCTBaMHU. [luarpammel
Oitnepa-Benna.

Panmonanbueie uncna. OOBIKHOBEHHBIE U
JECATUYHBIE IPOOH, MPOLICHTHI,
OECKOHEYHBIC MEPUOTUUECKUE TPOOH.
Apudmernyeckue ornepanuu ¢
palMOHAIIBHBIMU YHCIIAMU,
npeoOpa3oBaHUs YUCIOBBIX BEIPAKCHUH.
[Ipumenenue npobeit U MPOILIEHTOB st
pELICHNS TPUKIIAJIHBIX 33734 U3
Pa3IMYHBIX OTpacCiel 3HAHUU U peabHON
JKU3HU.

JlericTBUTENbHBIC UKca. PalilmoHanbHBIC U
UppalrMoHalIbHbIE Yncia. ApudmMeTnyeckue
ONEpalry C IEUCTBUTEIbHBIMH YHCIAMMU.
[TpubnmxEHHBIC BRIYMCICHNUS, PABUIIA
OKPYTJICHUS, IPUKHUJIKA U OI[CHKA
pe3yJibTaTa BIYUCICHUN.

Hcnosb30BaTh TEOPETUKO-
MHOKECTBEHHBIN aImapar Jjisi OMMCcaHus
X0/J1a peleHUs] MaTeMaTHYECKHUX 3a/1ay, a
TaKKe pealibHbIX MPOIECCOB U SBJICHUM,
IIPH PEIICHUH 33/1a4 U3 APYTUX y4eOHBIX
MIPEAMETOB.
OnepupoBaTh NOHATHAMMU:
palroHaIbHOE YHUCIIO, IEUCTBUTEIBLHOE
YHCII0, OOBIKHOBEHHASI P00k, AECITHUHAS
IpOoOBb, MPOTICHTHI. BHIMOJHATH
apupMeTUIECKHE OTEePAINH C
palMoOHATBHBIMH U ICUCTBUTEIHLHBIMU
YUCIaMU; TPUOIMKEHHBIC BBIUYNCIICHUS,
MCIIOJIb3Y# MpaBuiia OKPYTICHUS.
Jeaarb NPUKUAKY U OLEHKY
pe3yibpTara BBIYUCICHUM.
OnepupoBaTh NOHATHAMMU:
TOXJ/IECTBO, YpaBHEHHE, HEPABEHCTBO;

17
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ToxaecTBa U TOXKIASCTBECHHBIC
npeoOpazoBaHus. Y paBHEHHE, KOPEHb
ypaBHeHus. HepaBeHCTBO, pelieHue
HEpaBeHCTBa. MeTO/1 UHTEPBAJIOB.
Pemienue nenbix u [poOHOpaMOHaTbHBIX
YpaBHEHU U HEPABEHCTB

L[EJI0€ ¥ PallMOHAIBHOE YPaBHEHUE,
HEPABEHCTBO.

BbInoaHATL Npeodpa3oBaHusA LIEIbIX U
PalMOHAJIBHBIX BBIPAYKEHUN.

PemaTh OCHOBHBIE THIIBI LIEIBIX
UPpalMOHAIBHBIX YPABHEHUH U
HEPABEHCTB.

IIpuMeHATH palMOHAIIBHBIC YPABHEHUS U
HEPaBEHCTBA ISl pELICHUS
MAaTEeMAaTUYECKUX 3a]1a4 U 3a]1a4 U3
pa3IMYHbIX 00JIacTel HAyKU U peanbHOU
JKUA3HU

Oyukiun u rpaduku. CTeneHs ¢
[[EJIBIM TTOKa3aTeIeM

@DyHKIMSA, CnocoObl 3anaHus  (QYHKIUH.

B3aumHo oOpatnbie QyHkuuu. ['padux

byHKUIUN.
OO6snacth onpeaeneHus U MHOKECTBO
3HaueHu# ¢pyHkuuu. Hynu ¢pyHkuum.
[IpoMexxyTKH 3HAKOMOCTOSIHCTBA. YETHBIE
u Heu€THble PyHKIMHU. CTeneHb ¢ LeIbIM
nokaszatenem. CtangaptHas ¢popma 3amnmucu
JercTBUTENbHOTO yncia. Mcronp3oBanue
HOIXOASIIEH (OPMBI 3aITUCH
JCHCTBUTENBHBIX YHCET ISl PEIICHUS
NPAaKTUYECKUX 33]a49 U TPEACTaBICHUS

JTAHHBIX.

OnepupoBaTh NOHATUAMM: QYHKIIHS,
crocoObl 3ajaHus QYHKIUHU, B3AUMHO
oOpaTHbIe QYHKIINH, 00IaCTh ONpeeICHUs
Y MHO’KECTBO 3HAYeHHUH QYyHKIMH, rpauK
GbyHKIMY; YETHOCTh U HEUETHOCTD
byHKIMY, HYIH QYHKIIUH, TPOMEXKYTKU
3HAKOIOCTOSIHCTBA.

BbInoJHATH Npeo0pa3oBaHUsA CTEIICHEN C
LIeJIBIM MOKa3aresieM. Mcnonb30BaTh
CTaHJApTHYIO (popMy 3amucu
JNEUCTBUTEILHOTO YHCIIA.
®opMyIHMpPOBATh U WITOCTPUPOBATH

rpaduvecKu

18
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CrenerHast GyHKIIUS C HATYPAJTbHBIM U
eJIBIM ImoKazareiieM. E€ cBolicTBa U

rpaduk

CBOICTBA CTENIEHHON (pyHKIMHU. BbhIpaxkaTth

(opmyJ1amMu 3aBUCUMOCTH MEXIY
BEJINYMHAMH.

HUcnoab3oBaTh HU(pPpPOBHIE pecypChbl
JUTSI TIOCTPOEHUS TpapuKOB PYHKIUHU U
W3Yy4YEHUS UX CBOWCTB

Apudmerndeckuiit KOpeHb N-os
CTEIICHHU.

WppaunoHallbHble ypaBHEHUS U
HEPABEHCTBA

18

Apudmernyeckuii KOpeHb HaTypaJIbHOM
crenenu. [leiictBus ¢ apudmernueckumMu
KOPHSIMH N-01 CTEIICHMU.

Pemenne nppanuoHanbHbIX YPABHEHUN U
HEPABCHCTB.

CaoiicTBa u rpaduK KOpHs N-0H CTENeHH

®opmMyJINPOBATH, 32ANIMCHIBATH B
CHMMBOJINYECKO# popMme U
WLTIOCTPUPOBATH IPUMeEPaMu
CBOWCTBA KOPHSI N-OU CTEIICHH.
BoinoaHAaTh npeoOpa3zoBaHus
VMPPALMOHAJIBHBIX BhIpaKEeHM. PemiaTs
OCHOBHBIE THIIBI HPPALIUOHAIBHBIX
YpaBHEHU U HEPABEHCTB.

IIpuMeHATH U1 pelieHus: pa3IHYHbIX
3a7a4 UPPALMOHAIBHBIE YPABHEHHUS U
HEPaBEHCTBA.

Crpontsb, yuTaTh rpaduk KOpHs N-oi
CTEIICHHU.

Hcnouab3oBaTh HU(pPOBLIE pecypehl
JUIS IOCTPOEHUs TpapuKoB (PyHKIUH U
W3yYEHUS UX CBOWCTB
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@opMyJIbl TPUTOHOMETPHH. 22 OnepupoBaTh NOHATHAMM: CHHYC,
Tpuronomerpudeckue KOCUHYC U TaHI'€HC IIPOU3BOJIBHOTO YIJIA.
CrHyC, KOCHHYC M TaHT€HC YHACIOBOTO
YpaBHEHUSA Hcnonb3oBaTh 3anUCh
aprymMeHTa. ApKCUHYC, apKKOCHHYC U
IPOU3BOJIBHOTO YIJIa uepe3 oOpaTHbIE
apKTaHT€HC YHMCIOBOTO apryMeHTa.
TPUTOHOMETPUYECKHE (DYHKIIHUH.
TpuronoMmerpudeckasi OKpy>KHOCTb,
BeinoaHsATs NpeodpasoBaHus
OIIpeEJIEHNE TPUTOHOMETPUYECKHUX .
. TPUTOHOMETPUYECKUX BBIPAKEHHI.
(GyHKIUH 4MCIIOBOTO apryMEeHTa.
Pemiatbe OCHOBHBIE THIIBI
OCHOBHBIE TPUTOHOMETPUUECKHE .
TPUTOHOMETPUYECKUX YPaBHEHUIN
dbopmynsl. [IpeobpazoBanue
TPUTOHOMETPUYECKUX BBIPAKEHHIA.
PemeHne TpUroHOMETpUYECKUX YpaBHEHHN
5

[TocnenoBaTeIbHOCTH U
nporpeccuu

[TocnenoBaTenbHOCTH, CIIOCOOBI 33 IaHUS
nocieoBarebHOCTel. MOHOTOHHBIE
MOCIIEIOBATENIbHOCTH. ApudmMeTnyeckas u
reoMeTpuueckas mporpeccuu. beckoneuHo
yObIBaloIas reOMeTpuIecKasi Iporpeccusi.
Cymma 6eCKOHEUHO YOBIBAIOIICH
reoMeTpruyecKoi mporpeccuu. @opmyna
CJIOXKHBIX MPOIEHTOB. Mcronp30Banme
MIPOTPECCUU TSI PEIICHUsI peabHBIX 3aa4
MIPUKIIATHOTO XapaKTepa

OnepupoBaTh NOHATHAMHU:
MOCJIEZIOBATENbHOCTh, apu(pMeTnyecKas u
reoMeTpuuecKasi Mporpeccuu; 6ECKOHEUHO
yObIBaroIas reoMeTpuyecKasl Iporpeccus,
cymMMa OECKOHEYHO YOBIBAIOIIICH
reOMETPUUYECKON porpeccuu. 3a1aBarTh
MOCJIEIOBATENIbHOCTH Pa3INYHBIMU
crioco0amu.

IIpumeHaTs popmMy.ty CJIOKHBIX
NPOLIEHTOB /ISl PeleHusl 3a/1a4 U3
peanbHOI MPAKTUKH (C UCTIOJIb30BAaHUEM
KaJIbKYJISITOPA).

Hcnoab3oBaTh CBOMCTBA
MOCJIEIOBATENIbHOCTEHN U MpOrpeccHii
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I PCHICHUS PCAJIBHBIX 3a1a4
IIPUKIIAIHOI'O XapaKTcpa

[ToBTOpenue, 06061ICHNE,
CHCTEMATH3ALIM 3HAHUH

OcHOBHBIE TTOHATHS Kypca anreOpsl U
Hadajl MaTeMaTudeckoro aHaiansa 10
KJ1acca, 0000IIeHre ¥ CUCTEMAaTHU3alIHs
3HAHUU

le/IMeHﬂTb OCHOBHBIC ITOHATHA KypCa
aﬂre6p1>1 N HadaJl MaTCMaTH4YCCKOI'O
aHaJIn3a OJIA PCHICHUA 3a1a4 U3 peanLHoﬁ
JKU3HHU U APYT'UX MIKOJBbHBIX TUCIHHUIIINH

OBUIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

68

21



OenepanbHas pabouas nporpamma | Matematuka. 10-11 xmaccsl (0a30BbIid ypOBEHb)

11 KJIACC
HanmeHnoBanue pasaena (Tempr) | KOTHIECTBO Ocrioroe coneprarie OCHOBHBIC BU/IBI ICATCIBHOCTH
Kypca 4acoB 00y4aromuxcs
Crenens C pallMOHATIBHBIM 12 CreneHsb C pallMOHATIBHBIM [TOKA3aTEIEM.
nokasarenem. [lokazarenbHas CaoiictBa ctenenu. [IpeobpazoBanue ®OpMYAHPOBATD, 3AMHCHIBATH B
¢bynxkius. [lokazaTenbHbie BBIPQKCHUI, COICPKAIINX PALUOHATBHBIC | (v w0 bopme u
ypaBHEHHUS U HEPABEHCTBA creneHu. [loka3aTenbHble ypaBHEHUS U WLTIOCTPHPOBATE IPHMEpPAMH
HCpaBCHCTEA. CBOMCTBA CTCIICHH.
[TokazarenpHas GyHKUHUA, €€ CBOICTBA U [IpUMeHsITH CBOWCTBA CTENeHH s
rpagux peoOpa30BaHMs BBIPAKECHHI.
D®opmMyJIMPOBATH U HILTICTPUPOBATH
rpauyecku CBOKMCTBA MOKA3ATEIbHOMN
byskiuu. Pemarb OCHOBHBIE THUITBI
MOKa3aTeIbHbIX YPABHEHU U HEPABEHCTB.
HUcnoab3oBats ungposbie pecypebl
JUTsI IOCTpOEeHUs TpaduKoB PYHKIUHI U
M3yYEHUS UX CBOMCTB
12

Jlorapudmudeckast GyHKIHS.
Jlorapudmudeckue ypaBHEHUS U
HEpaBEHCTBA

Jlorapudm uucna. JlecaTHaHbie U
HATypaJbHbBIC JIOTapU(PMBL.
[IpeoOpa3oBanue BbIpaKEHUN,
coZiepKamux JorapudMel.
Jlorapudmudeckre ypaBHEHUS U
HEpaBEHCTBA.

®opMyIMpOBaTh, 3aNIMCHIBATH B
CHMBOJIMYECKO# Gopme u
WIIOCTPUPOBATH IPUMEPaAMH

CBOMCTBA JIorapudma.

BbInoJHATHL 1peoOpa3oBaHus BEIPAKEHUN,
coZiepKamux JorapudMsl.

®opmyJIMpOBATH
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Jlorapudmuueckas GpyHkius, e€ cBolcTBa
U rpaduk

U WIIOCTPUPOBATH rpaduyecku
CBOMCTBA JIoTapupMHUUEcKOr QyHKIIUY.
PemaTh OCHOBHBIE THIIBI
Jorapu(pMUYECKUX YpaBHEHUN U
HEPABEHCTB.

Hcnonb3oBaTh nu(ppoBbie pecypebl
JUTsI IOCTpOeHUs TpaduKoB PYHKIUHI U
W3Y4YEHUS UX CBOMCTB.

3HAKOMHTBCS ¢ HCTOPUEH Pa3BUTHS

MaTeMaTUKU
Tpuronomerpuueckue GyHKIUU Tpuronomerpuueckue GyHKIMH, UX
U UX TpapuKy. CBOWCTBA U rpapukH.
padp padp OmnepupoBarsp
Tpuronomerpuueckue [TpuMeps! TPUTOHOMETPUUYECKUX
MOHSITHEM TepruoanyYecKast QyHKIHS.
HEpaBEHCTBA HEPABEHCTB

Crtpounth, aHAITU3UPOBATH, CPABHUBATH
rpadUKu TPUTOHOMETPUUECKUX (QYHKLIUH.
®opmMyJIMPOBATH U HIIIOCTPUPOBATH
rpaguyecKm CBOICTBA
TPUTOHOMETPUUECKUX (PYHKINH.

PemaTe npocreimue
TPUTOHOMETPUYECKUE HEPABEHCTBA.
Hcnouab3oBaTh rpapukH i

pELIEHNs TPUTOHOMETPUYECKUX
HEPABEHCTB.
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Hcnonb3oBaTh nu(ppoBbie pecypebl
JUIS IOCTPOEHUs rpa@uKoB (PyHKIUHN U
U3yYEHUS UX CBOMCTB

[IpousBognas. [Ipumenenne
MPOU3BOJHOM

24

HenpepsiBabie pyHKIINH. MeTO
MHTEPBAJIOB JJI PELICHNs HEPABEHCTB.
[TpousBoaHas pynkimu. ['eomeTpuueckuit
1 (U3UIECKUIA CMBICIT TPOM3BOTHOM.
[Ipon3BoHbIE 3TIEMEHTAPHBIX (PYHKIIHIA.
IIponsBogHAas CyMMBI, TPOU3BEICHHUS,
yacTHOTO (QyHKIUi. [Ipumenenue
MIPOU3BOJIHOM K MCCIIENOBAaHUIO (DYHKLINN
Ha MOHOTOHHOCTb ¥ SKCTPEMYMBI.
Haxoxxnenne HanOoIbIIErO U
HAUMEHBIIETO 3HAaYeHUS QYHKITUU Ha
OTpE3Ke.

[IpuMeHeHne MpoOru3BOAHOM IS
HAXO0JKJICHUS] HAWJIYUIIErO PEIIeHUs B
MPUKIAJHBIX 3a/1a4ax, AJid ONpeAeIICHHs
CKOPOCTH TIpoIlecca, 3aJIaHHOTO (OPMYIIOH
WK rpa@uKoM

OnepupoBaTh NOHSITHIMU:

HernpepbIBHAS (DYHKITUS; TPOU3BOTHAS
GyHKIHH.

Hcnosb30BaTh reOMETPUUECKUN U
(bU3UYECKUN CMBICT TPOU3BOIHON st
peLIeHus 3aa4.

HaxoauTh Npon3BOJAHBIE JIEMEHTAPHBIX
GyHKIMI, BBIYHCASATH TPOU3BOIHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKIIUMA.
Hcnosab30BaTh NMPOU3BOIHYIO ISt
uccaenoBanus QYHKIIMA HA MOHOTOHHOCTD
1 OKCTPEMYMBI,

NMPUMEHSATH Pe3yJIbTaThl HCCJIEIOBAHUS K
nocTpoeHuro rpadukos. [IpuMeHATH
MPOU3BOIHYIO JIJII HAXOXKJICHUS
HaWJIy4Ilero penieHus B MPUKIAIHbIX, B
TOM YHCJIE COIUATbHO-O3KOHOMUYECKHUX,
3a7a4ax. 3HAKOMHUTHCS ¢ HCTOPUEH
Pa3BUTHS MAaTEMAaTUYECKOIO aHAIU3a
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WHTerpan u ero NpuMeHeHUs 9 ITepBoobOpasnas. Tabnuia mepBooOpa3HBIX.
Wurerpai, reoMmeTpudeckuii u ¢pusudeckuii| OnepupoBaTh NOHATHAMH:
CMBICII MHTErpajia. Belunciienne naTerpana| IepBOOOpa3Has, HHTErPal.
o ¢popmyne HerotoHa-JIeiOnua Haxoauts nepBooOpa3Hbie dJIEMEHTAPHBIX
byHKIUH; BBIYHCAATH UHTErpajl Mo
(dpopmyJie Herotona-Jleii6uua.
3HAKOMHTBCH C MCTOPHUEH Pa3BUTHS
MaTeMaTHYEeCKOTO aHain3a
Cucrembl ypaBHEHUM 12

Cucrembl TUHENHHBIX YpaBHEHU. Pemenue
MPUKIIATHBIX 33/1a4 C TOMOIIbIO CUCTEMBI
JIMHEWHBIX YPABHECHUU.

Cucrembl ¥ COBOKYITHOCTHU LETBIX,
palMOHAIBHBIX, UPPALUOHAIBHBIX,
MOKAa3aTeJIbHBIX, JIOTapU(PMHUUECKUX
ypaBHEHUI U HEpaBEeHCTB. cnonib3oBaHue
rpadukoB QYHKIMH 1S peleHus
ypaBHeHUH U cucteM. [I[pumenenne
YPaBHEHUH, CUCTEM U HEPABEHCTB K
PELICHUIO MATEMAaTUYECKHX 3a7a4 U 3a/1a4
U3 Pa3IMYHBIX 00JacTel HAYKU U peasbHOM
KU3HU

OnepupoBaTh NOHATHAMHU: CUCTEMA
JIMHEWHBIX YPABHEHUU U €€ PEILICHUE.
Hcenonb3oBaTh cCUCTEMY JIMHENHBIX
YpaBHEHUU VISl PEILICHUS TPAKTUUECKHUX
3ajad4.

HaxoauTh pemieHus TpoCTEUIINX CUCTEM
Y COBOKYITHOCTEH pallMOHAIBHBIX
YpaBHEHU U HEPABEHCTB.
Hcnoab3oBarth rpadguxu GyHKIUN A5
peuieHus ypaBHeHuil. MoaeaupoBaTh
peanbHBbIC CUTYAIlMH Ha SI3BIKE aJIreOphl,
COCTaBJISITh BBIPAXKEHHUS, YPABHECHUS,
HEpPABEHCTBA U CUCTEMBI 10 YCIOBUIO
3a7a4M, UCCIAEA0BATH MOCTPOCHHBIE
MO/IeJIM C UCITOJIb30BAaHKUEM arapara
anreOpbl
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Harypanbnbie u nenple yncia

HarypanbpHble u 11€71bIe YMCia B 3a1a4ax U3
peaibHOM U3HU. [[pr3HaKu neTUMOCTH
ENBIX YHCEN

OnepupoBaTh NOHATHAMM:
HaTYPaJIbHOE YHCIIO, LIEJIOE YUCIIO.
Hcnoab30BaTh NpU3HAKU JETUMOCTH
LEJIBIX YHCEI, PA3JIOKEHNE YHCIa Ha
IPOCTbIE MHOKMTEIH JUIsl pEIIEHUs 3a1a4

[ToBTOpEeHME, 0000IICHME,
CHUCTEMaTH3allHs 3HAHUIT

18

(OCHOBHBIC TTOHATHSA Kypca anre6p51 N Haydal
MAaTCMAaTHYCCKOI'O aHaJln3a, 0606IJ_IGHI/Ie 151
CHCTEMaTHu3aIusl 3HaHUM

PemaTs npukiIagHbie 3a1a4u

U3 Pa3InYHBIX 00JacTell HAyKU U peasIbHOM
JKU3HH C TOMOULIBIO OCHOBHBIX MOHATUI
Kypca ajnreOpbl M HayaJl MaTeMaTHYeCKOro
aHanu3a. BelOMpaTh onTUMaibHbIE
CHOCOObI BEIYUCTICHUH.

Hcnonb3oBaTh 1S penieHust 3a1a4
YpaBHEHMsI, HEPABEHCTBA U CUCTEMBI
ypaBHEHMI, cBOMCTBA (yHKUUN U TpadUKOB

OBIIEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME

102
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®EJTEPAJIBHAS PABOYAS IIPOT'PAMMA YYEBHOI'O KYPCA
«T'EOMETPUS»

MOSICHUTEJbHAS 3AIIUCKA

BaxxHocTh yuyeOHOro Kypca reoMeTpud Ha ypOBHE CpeAaHero oOIiero oOpa3oBaHMUs
00ycIIOBJIEHa MPAKTUYECKOW 3HAYMMOCTBIO METANPEAMETHBIX M MPEIMETHBIX PE3YJIHTaTOB
oOydyeHHs TE€OMETPUM B  HAIpaBICHUM JIMYHOCTHOTO  Pa3BUTHUA  OOydaroIIMXCH,
dbopmupoBaHusl (PYHKIHUOHATHLHON MaTeMaTHYeCKOM TIpaMOTHOCTH, HW3Y4YEHUS JAPYIHX
y4eOHBIX AUCUMIUIMH. Pa3BuTHe y 00ydaromuxcsi IpaBUIbHBIX MPEACTABICHUN O CYIIIHOCTH
U MIPOUCXOKJEHUU F€OMETPUUECKUX a0CTPAKIIMM, COOTHOLIEHUH PEATBHOTO U UACAIBHOTO,
XapakTepe OTPaKEHUs MATEMaTH4YECKOM HAyKOM SIBJICHUM M MPOLECCOB PEATBHOIO MHPA,
MEeCTe€ T'€OMETPUU B CUCTEME HAyK M POJIM MAaTEMaTUYECKOrO0 MOJEIHMPOBAHUS B HAYYHOM
MO3HAHUU W B TIPAKTHKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS
oOydJamuxcsi, a TakKe KayeCTB MBIIUICHHUS, HEOOXOIMMBIX [UIsl aJanTalid B
COBPEMEHHOM OOIIECTBE.

[ eomeTpusi siBNsieTCs OJHUM M3 0A30BBIX MPEIMETOB HAa YPOBHE CPEIHETO OOIIETo
oOpa3oBaHusl, TaK Kak oO0ecreyrBaeT BO3MOXKHOCTh M3YyUYEHHUS KaK JAUCIMILIAH
€CTECTBEHHO-HAYYHOW HANPABICHHOCTH, TaK U T'YMaHUTAPHOM.

Jlornueckoe MeIluieHHE, (POPMUPYyEMOE TTPU U3YUCHUU OO0YUAIOITUMUCS MOHATUIHBIX
OCHOB T€OMETPUU M TOCTPOCHUU IEMOYKH JIOTUYECKUX YTBEPXKICHUN B XOJE pEUICHUS
FeOMETPUYECKUX 3a/7a4, YMEHHE BBIJIBUTaTh U ONPOBEPraTh TMIIOTE3bl HEMOCPEACTBEHHO
MCIOJIb3YIOTCS MPU PEIIEHUHU 3a/1ad €CTECTBEHHO-HAy4YHOI'O LMKJIA, B YACTHOCTU U3 Kypca
(bu3uKu.

YMeHue OpHUEeHTHPOBATBHCS B IMPOCTPAHCTBE WIPAET CYIIECTBEHHYIO pOJIb BO BCEX
00nacTsIX NeATenbHOCTH YenoBeka. OpueHTaIUsl YeloBeKa BO BPEMEHU U MPOCTPAHCTBE -
HE00XO0/AMMOE YCIIOBHE €r0 COIMAJIBHOrO OBITHS, (OopMa OTPaKEHUST OKPYKAIOILEro MHpa,
yCIIOBUE YCHENIHOTO TO3HAHHWS W aKTUBHOTO TPeoOpa3oBaHUS JAEUCTBUTEIHLHOCTH.
OrnepyupoBaHre TPOCTPAHCTBEHHBIMU OOpazamMu OOBEAWHSCT pa3HbIe BHJIBI Y4EOHOW W
TPYJIOBOW JESTENBHOCTH, SIBISIETCS OAHUM M3 TNPOGECCHOHATBHO BaXXKHBIX KadecCTB,
MO3TOMY akTyalbHa 3aj7aya (OpPMHpPOBAaHUSA Yy OOYYaIOIIMXCS MPOCTPAHCTBEHHOTO
MBIIIJIEHUS] KaK Pa3HOBHJIHOCTH OOPAa3HOTO MBILIUICHUS - CYHIECTBEHHOTO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKON JIEATEIbHOCTH 110 MHOTUM HAIPaBICHUSM.

[lenp ocBoeHust mporpammbl yueOHOro kypca «I' eomeTpus» Ha 0a30BOM YpOBHE
0o0ydeHusi - o0mieoOpa3oBaTeIbHOE M OOIIEKYJIbTYPHOE pPAa3BUTHE OOYYAIOIIUXCSA uepes
o0OecrieyeHe BO3MOXHOCTH TMPUOOpETEHUss M HUCIOJb30BaHUA CHUCTEMATHUECKHX
r€OMETPUYECKUX 3HAHUW W JICUCTBHI, CHEMUPUYHBIX TEOMETPUU, BO3MOKHOCTHU
YCTEIIHOTO TMPOJOJDKEHUS O00pa3oBaHUs MO CIENHAIBHOCTSIM, HE CBSI3aHHBIM C
MPUKIIAHBIM UCIOJIb30BAHUEM T'€OMETPUHU.

[TpuoputeTHRIMU 3a1auaMu OCBOCHHsI yueOHoro kypca «I' eomerpum» Ha 6a3zoBOM
ypoBHe B 10-11 kiaccax siBasitoTcst:

dbopMupOBaHHE TPENCTABIECHUS O TEOMETPUM KaK YacTH MHUPOBOW KYIbTYPHl H
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OCO3HaHUE €€ B3aNMOCBSI3U C OKPYKAIOIINM MUPOM;

dopMHupoBaHHE TPEACTABICHUS O MHOTOTPAHHWKAX M TelaxX BpalICHUA Kak o
BOKHEHUITNX MAaTEMaTHYECKUX MOJETSAX, MO3BOJISIONIMX ONKCHIBATh W HM3ydaTh pa3HbIC
SIBIICHHSI OKPYKAIOIIETO MUPA;

dbopMupoBaHHEe YMEHHUs pacro3HaBaTh Ha YepTEkKaxX, MOJEISIX U B PEATbHOM MHUPE
MHOTOTPaHHUKHU U TeJla BpaIlCHHUS,;

OBJIaJICHUE METOJaMU pEIIEHUs 3aJad Ha T[OCTPOCHHUS Ha H300paKEHUIX
NPOCTPAHCTBEHHBIX PUTYD;

dbopMupoBaHHEe YMEHHS OTIEPUPOBATH OCHOBHBIMHU MOHSTUSIMH O MHOTOTPaHHHKAX U
Telax BpalleHUsI U UX OCHOBHBIMH CBOWCTBAMH,

OBJIaJICHUE AJITOPUTMAMH PEIICHUS OCHOBHBIX THUIIOB 3aja4, (opMUpOBaHUE YMEHUS
NPOBOAUTH  HECIOXHBIE  JOKa3aTelbHBIE  PACCYKIEHHUS B XOJIe  peUICHUs
CTEPEOMETPUUECKHX 3aJ1a4 U 33/1a4 C MPAKTUYECKUM COACPKAHUEM;

pa3BUTHE WHTEIUIEKTYalIbHBIX M TBOPYECKUX CIIOCOOHOCTEH  OOydarommxcs,
MO3HABATEIHHONW AKTUBHOCTH, UCCIIEIOBATEILCKUX YMEHUHN, KPUTUYHOCTH MBITIICHUS,

dbopmupoBanue (GpyHKIIMOHATHHOW TPAMOTHOCTH, PEIEBAHTHOW T€OMETPUU: YMEHHE
pacro3HaBaTh MPOSIBICHUS TEOMETPHUECKUX IOHATHIA, OOBEKTOB M 3aKOHOMEPHOCTEU B
pCTBHBIX JKU3HCHHBIX CHUTYallMsIX W TPH H3YYCHUH JPYTruX YYCOHBIX IMPEIAMETOB,
NPOSIBJICHHS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (hOpMyInpOBaTh X HA S3BIKE TEOMETPHUU
¥ CO37aBaTh T€OMETPUUECKHE MOJIENU, MPUMEHITh OCBOCHHBIN T€OMETPHUYECKUI ammapar
JUI peIICHUs TPaKTUKOOPUEHTHPOBAHHBIX 3a/ad, HHTEPIPETHPOBATh W OICHUBATH
MOJTyYCHHBIE PE3YIIbTATHI.

OTnu4nuTeTHHON 0COOEHHOCTHIO MPOTPAMMBI TI0 TEOMETPHH SIBISIETCS BKIIIOUCHHE B
KypC CTEpPEOMETpPUH B Hayajle €ro M3y4eHHs 3aJad, PelIaeMbIX Ha YPOBHE MHTYHTHBHOTO
MO3HAHMSA, W OIpENelICHHBIM O00pa3oM OpraHu3oBaHHAs paboTa HaJg HUMH, YTO
CHOCOOCTBYIOT Pa3BHTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOTO MBINUICHUS, CTHMYJIHPYET
NPOTEKaHWE WHTYUTUBHBIX MPOIIECCOB, MOTHBHUPYET K JAbHEHIIIEMY H3YUCHHIO MTPEeIMeTa.

[Mpennouytenne OTHAETCS HATISAIHO-KOHCTPYKTUBHOMY METOAY OOydYeHHs, TO €CTh
TEOPETUUYECKUE 3HAHUS UMEIOT B CBOCH OCHOBE YYBCTBEHHOCTh MPEIMETHO - MPAKTUYECKOU
NesITeNbHOCTU. Pa3BuTHE NPOCTPaHCTBEHHBIX MPEACTABICHUNA y 00ydaromuxcs B Kypce
CTEepEOMETPUM MPOBOJAUTCS 3a CUET peIIeHUs 3a7ady Ha CO3/JaHHE MPOCTPAHCTBEHHBIX
o0pa30oB W 3a/lad Ha OINEpPUPOBAaHHE MPOCTPAHCTBEHHBIMH oOpazamu. Cozmanue oOpasza
IOPOBOJUTCS C OMNOPOH Ha HAIVIAJHOCTh, a ONEpUpOBaHHE OOpa3oM - B YCIOBHSIX
OTBJICUEHUS OT HATJISITHOCTH, MBICJICHHOTO U3MEHEHHUS €r0 HCXOIHOTO COJIePIKaHUsI.

OCHOBHBIMH CO/IEpKATENIbHBIMU JIMHUAMH y4eOHoro Kypca «l'eomerpus» B 10-11
KJ1accax sIBIISFOTCS: «MHororpanHukmny, «lIpsMblie U MIIOCKOCTH
B IIpoCTpaHcTBe, « Tena Bpamenus», « BEeKTopbl 1 KOOPAUHATHI B IPOCTPAHCTBEY.
dopmupoBaHUEe JOTHUYECKUX YMEHHUH pacmpenensercs He TOJIBKO MO COAEP)KaTeIbHBIM
JUHUAM, HO U 110 To/1aM 00y4YeHHs Ha YPOBHE CpeHEro o01mero o0pa3oBaHusl.

Conepxanue oOpa3oBaHMS, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJIbTaTaM OCBOCHUS
IporpamMMbl TI0 TEOMETPHH, PACIPENEIEHHBIM IO ToJaM OOYYEeHHS, CTPYKTYPHPOBAHO
TakUM 00pa3oM, YTOOBI OBJAJCHHE TCOMETPUYCCKHIMH TMOHITHSAMHA U HaBBIKAMU
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IPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAINCH B OOIIYIO CHCTEMY T€OMETPUICCKIX
NpEICTaBICHUN OOyvarolmuxcs, paclupsis W yriayonsas e€, o0pa3ys NpouHbIe
MHOYKECTBEHHBIE CBSI3H.

OO0mee 4YuCIO dYacoB, pPEKOMEHJOBAHHBIX JJIs H3Y4YEHHMs Y4eOHOro Kypca
«I'eomeTrpusi» - 102 gaca: B 10 knacce - 68 yacos (2 yaca B Henento), B 11 kiacce - 34 yaca

(1 gac B HEnemIO).

COJEPKAHUE OBYYEHUA

10 KJTACC

IIpsiMble U JIOCKOCTH B NIPOCTPAHCTBE

OcHOBHbIE TOHATHS cTepeoMeTpuu. Touka, OpsiMas, IUIOCKOCTb, IPOCTPAHCTBO.
[TonsiTe 00 aKCMOMATHYECKOM MMOCTPOCHUH CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUU U
CJECTBUS U3 HUX.

B3anMHOe pacnoyioxeHue NpsIMbIX B IPOCTPAHCTBE: NEpPECEKAIOLIUECS,
napajuieJIibHble U CKpelluBaroumecs npsMbie. [lapamienbHOCTh MPSAMBIX U IJIOCKOCTEH B
IIPOCTPAHCTBE: MMAapaJuICNIbHBIE MPSMBIE B IMPOCTPAHCTBE, NapPAJLICIBHOCTh TPEX IMPSAMBIX,
[IAPAJUICIBHOCTh IPSMONM M IUIOCKOCTH. YTIIBI C COHAIIPABJICHHBIMM CTOPOHAMH, YTOJI
MEXIy NpSIMBIMH B TpOCTpaHCTBE. llapaymenpHOCTP IIIOCKOCTEH: MapauiesibHbIE
IUIOCKOCTH, CBOMCTBA IapaJUICIbHBIX IUTOCKOCTeW. IIpocreimme npocTpaHCTBEHHBIE
(Gurypsl Ha IVIOCKOCTHU: TETPA3p, KyO, Mapaieiaenune, HOCTPOCHUE CEYEHU M.

[lepneHOIUKYIAPHOCTE NPSIMOM M IUIOCKOCTH: NEPHEHAMKYJSIPHBIE IPSAMBIE B
MIPOCTPAHCTBE, MpSIMbIE MapajIeibHbIE W NEPHEHAUKYISIPHbIE K IUIOCKOCTH, IPU3HAK
MEPIICHAUKYISIPHOCTH TPAMOM M IUIOCKOCTH, TEOpPEMa O MPSIMOM NEPHEHIUKYISIPHON
IJIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YIOJI MEXAY IPSMOU U IIJIOCKOCTBIO, IBYTPAHHBIN yroJ,
JIMHEHHBIN yroj ABYTPaHHOIO yria. [lepneHauKyisp U HaKJIOHHBIE: PACCTOSIHUE OT TOYKH
710 TUIOCKOCTH, PACCTOSIHHE OT MPSMOM J0 IUIOCKOCTH, MPOEKLHUs (UTYyphl HA IIOCKOCTb.
[leprieHAMKYIAPHOCTh IUIOCKOCTEW: NPU3HAK MEPHEHIUKYISIPHOCTU JBYX IIJIOCKOCTEM.
Teopema o TpEx nepneHANKYISIpax.

MHororpaHHuKHU

IloHsATHE MHOTOrpaHHHMKA, OCHOBHBIE JJEMEHTHl MHOIOTPAHHWKA, BBINYKJIbIE |
HEBBINYKJIBIE MHOTOI'PAHHUKH, pa3BEPTKa MHOrorpaHHuka. Ilpu3ma: N-yronpHas npusma,
rpaHd W OCHOBAaHHS TPU3MBI, MpsiMas W HAKJIOHHAs TPU3MBI, OOKOBas W TIOJHAs

NOBEPXHOCTH NMpu3Msbl. [lapamnenenunen, npsiMOYyroJbHbIN Mapaienenunes
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u ero cpoicrBa. Ilupammpa: n-yronpHas nupamMuja, TPaHW M OCHOBAHWE NUPAMUIBL,
OOKOBasg W TMOJNHAsl MOBEPXHOCTh MUpaMUAbl, IMpaBUJIbHAs M YyCEeU€HHas NHpaMUJA.
OneMeHThI IPU3MBbI U TUpamMubl. [IpaBuiIbHbIE MHOTOTpaHHUKU: IIOHATHE
IIPaBUJILHOI'O MHOTI'OTPaHHUKA, IPAaBUJIbHAS NPU3Ma U IPABUJIbHAS NTUPAMHUJIA, [IPABUIIbHAS
TpeyroyibHasi NHpaMuAa W TPaBWIBHBIN TeTpadap, KyO. IlpeacraBineHune o MpaBHIIBHBIX
MHOTOTPaHHUKAX: OKTa’JIp, 0AeKadap U ukocasip. CeueHus Npu3Mbl U MUPAMU/IBL.
CuMMeTpus B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTENIBHO TOUYKH, IPSIMOMN, TUIOCKOCTH.
DneMEeHThl CHMMETPHUH B IUPaMUJIaX, apajljeeNuIe1ax, IPaBUIbHbIX MHOTOTPaHHUKAX.
Bbruncienue 31€eMEHTOB MHOTOIPaHHUKOB: pEOpa, nuaroHanu, yriasl. [lnomans29
OOKOBOH MOBEPXHOCTH U TMOJHOW MOBEPXHOCTU MPSAMOM MPHU3MBI, IJIOMIAAL OCHOBAHHIH,
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TeopemMa 0 OOKOBOHM IMOBEPXHOCTH MpsiMOM mpusMbl. Ilnomians OOKOBOW MOBEPXHOCTU H
NOBEPXHOCTH TMPAaBWJIBHOM MNUpaMUAbl, TEOpPEMa O IUIOMAAUd YCEYEHHOM MUpaMUIbL.
[Tonsitre 06 00bEMe. OOBEM MUPaMUIbL, TPU3MBI.

[Tono6uble Tena B nmpocTpaHcTBe. COOTHOIIEHUS MEXIY IUIOIIAAIMU ITOBEPXHOCTEM,
00BéMaMu ITOJOOHBIX TEI.

11 KJACC Teaa

BpallleHUs!

[winHaapuyeckas MOBEPXHOCTh, 00pa3yloliye IMIMHAPUYECKONH MOBEPXHOCTH, OCh
WINHAPUYECKONH MoBepxXHOCTH. LlwimHap: ocHoBaHHMS U OOKOBas IOBEPXHOCTH,
oOpasyromas 1 0Ch, IUIOHIA (b OOKOBOM U MOJTHON MOBEPXHOCTH.

Konnueckas moBepxXHOCTh, 00pa3yroniie KOHMYECKON MOBEPXHOCTH, OCh M BEPIIHHA
KOHHUYECKOW moBepxHOCTH. KOHYC: OCHOBaHWE W BEpIIMHA, 00pa3ylomiast ¥ OCh, TUIOIMAIb
OOKOBOH M MOJHOW MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIoIIie U BbICOTa, OCHOBAHMS U
OO0KOBas MOBEPXHOCTD.

Cdepa u map: HeHTp, paanyc, AuaMeTp, IUIOMAAb MOBEPXHOCTH chepsl. BzanmHoe
pacnojoxeHue chepsl U INIOCKOCTH, KacaTellbHasl INIOCKOCTh K cdepe, Iiomanb chepsl.

N300pakeHue Te BpallleHus Ha TUIOCKOCTH. Pa3BépTka LMIMHIpA U KOHYCA.

KomOuHnaruu ten BpalieHus 1 MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OMMCAHHBIA OKOJIO
cdepsl, chepa, BiucaHHasi B MHOTOTPAaHHUK, UM TEJIO BPALCHHUS.

[Tonsitne 06 oO0BEMe. OcHOBHBIE CBOiicTBa 00bEMOB Tenl. Teopema 00 00BEMe
OpSAMOYTOJIBHOTO Mapajuienenunena u cieactsus u3 He€. OO0BEM LMIMHIpA, KOHYcCA.
O0béM mapa u wiomaab cepsl.

[Tono6uble Tena B mpocTpaHcTBe. COOTHOIICHHSI MEX]y TUIOIIAIIMU TOBEPXHOCTEH,
00béMaMu TOJIOOHBIX TETI.

Cevennss mwimHApa (TApalielbHO M TEPHEHAUKYISIPHO OCH), CEYCHHUs KOHyca
(mapayienTsHOE OCHOBAHUIO M ITPOXO/IAIIee Yepe3 BEPIINHY), CEUCHHS 1apa.
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BekTOopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bektop Ha mockoctd W B mnpocTpaHcTBe. CIOXKEHHME W BBIYUTAHUE BEKTOPOB.
YMHOXKEHUE BeKTopa Ha 4ucio. Pa3noxeHue BekTopa MO TpEM HEKOMIUIaHAPHBIM
Bektopam. [IpaBmwio mapamnenenunena. PemieHue 3amad, CBSI3aHHBIX C MPUMEHEHHEM
npaBwiI JeHCTBUl ¢ BekTopamu. [IpsMoyronbHas cucTeMa KOOpJAWHAT B MPOCTPAHCTBE.
Koopnunatel Bektopa. Ilpocreiimne 3agaud B KOOpAMHATax. YTOJ MEXKIY BEKTOPaMHU.
CkansipHoe TPOM3BEICHHWE BEKTOPOB. BbIuncieHne yrioB MexAy MpsIMBIMH |
10cKoCTAMU. KoopIMHATHO-BEKTOPHBIM METO/ MPU PELIEHUN T€OMETPUYECKUX 3a1aY.

IHPEJMETHBIE PE3YJIBTATDBI

K xoniy oOyuenus B 10 kiacce oOy4aromuiicsi MOJYYUT CIEAYIOIIME MPEIMETHBIE
pe3yIbTATHI:

OTIEPHPOBATH MOHITHAMHU: TOUKA, TPSMAas, TNTIOCKOCTH;

NPUMEHSTh AKCHOMBI CTEPEOMETPHH W CIEACTBHA W3 HHUX TMPH pPEHICHUU
reOMEeTPUYECKUX 3a/1a4;

ONEepUpOBaTh MOHATUSAMU: MAPAJICIBHOCTh U TEPHEHIUKYISIPHOCTh MPSIMBIX U
IIOCKOCTEM;

KJIaccu(pUIMPOBATh B3aHMHOE PACIIOIOKEHUE TPSMBIX U IJIOCKOCTEH B IPOCTPAHCTBE;

ONEepUpOBaTh MMOHATHSMU: JBYTPAHHBIM Yroi, TpaHU JBYI'PaHHOIO Yyria, pedpo
JIBYTPAHHOTO YIJIa, JIMHEHHBIA yrojl ABYIPAaHHOTO Yrja, rpajlycHas Mepa JABYIPaHHOIO
yria;

OTIEPHPOBATH MOHITHIMHU: MHOTOTPAaHHUK, BBITYKJIBIA ¥ HEBBITYKITBIA
MHOTOTPaHHUK, JIEMEHTHI MHOTOT'paHHHKA, TPABUIIbHBII MHOTOTPaHHHK;

pacmo3HaBaTh ~ OCHOBHBIE  BHIBl ~ MHOTOTPAaHHMKOB  (MHpamuga,  Ipu3Ma,
NPSIMOYTOJIBHBIN MapajieNnenumnen, Kyo);

KJaccu(pUIMpoBaTh MHOTOTPAaHHUKH, BBIOMpAas OCHOBaHUS s KiaccH(UKAUN
(BBIMYKJIBIE M HEBBINMYKJIblE MHOTOTPAHHUKH, MPABUIbHbIE MHOTOTPAHHUKHU, TNPSIMbIE H
HaKJIOHHBIE TIPU3MBI, TapajlIeIeIHIIe bl );

OTNIEPUPOBATh MOHITUAMHU: CEKYILAs TNIOCKOCTh, CEUEHHE MHOTOTPAHHUKOB; OOBSICHATH
NPUHIUIBI TOCTPOEHUS CEYCHHI, UCTIONB3Ys METO/ CJIEZI0B; CTPOUTH CEUCHHUS
MHOT'OTPaHHUKOB METOIOM CJIEIOB, BBIIIOJIHATH (BBIHOCHBIC) IUIOCKUE YEPTEKH U3
PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHU3Y;

pemaTte 3amadd Ha HAXOXKJIEHHE TEOMETPUYECKHX BEIMYUH T0 o0pasiaM WiH
QITOPUTMAaM, TIPUMEHSST M3BECTHBIC aHAIUTUYECKHE METOJbI MPU PEIICHUH CTaHIApTHBIX
MaTeMaTHYECKHUX 3a7a4 Ha BBIUMCICHUE PACCTOSHUIN MEXAY IBYMS TOYKAMH, OT TOYKH IO
NPSMOH, OT TOYKH J0 TUIOCKOCTH, MEKIY CKPEIINBAIOIIMICS MIPSIMBIMU;

pemaTe 3amadyd Ha HAXO0XKICHHE TEOMETPUYECKHX BEIMYMH MO o0pasimaM HWiH
QITOPUTMAaM, TIPUMEHSST M3BECTHBIC aHATUTUYCCKHE METOIBI TPU PEUICHUH CTaHIapPTHBIX
MaTeMaTUYECKUX 3a/a4 Ha BBIYHMCICHHE YIJIOB MEXAY CKpPEUIMBAIOIIMMUCS MPSIMBIMHU,
MEXy MPSIMOHN M TJIOCKOCTBIO, MEXKAY TUIOCKOCTSMU, IBYTPAaHHBIX YIJIOB;

BBIYUCIIATH 00BEMBI U TUTIOMIAAH TOBEPXHOCTEH MHOTOTPAHHHUKOB (IIpHU3Ma, MUPAMHUIA)
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¢ mpuMeHeHHeM (HOpPMyJ, BBIYHUCIATH COOTHOIICHHS MEXAY IUIONMIAISIMUA TTOBEPXHOCTEH,
00BEMaMu TI0JTOOHBIX MHOTOTPAHHUKOB;

OTIEpUPOBATh TOHSITHSIMHU: CHMMETPHUS B IPOCTPAHCTBE, LEHTP, OCh U IUIOCKOCTh
CUMMETPHH, IIEHTP, OCh U TUNIOCKOCTh CHMMETPUHN (DUTYPHI,

U3BIICKaTh,  NpeoOpa3oBBIBATh W HMHTEPIPETHPOBATH  MHPOPMAIHIO O
NPOCTPAHCTBCHHBIX T'€OMETPUYCCKMX (UTYpax, TMPEACTAaBICHHYI0 Ha YepTexax |
pHUCYHKaX;

NPUMEHSTh TEeOMETpUYecKHe (aKThl I PEHICHHS CTEPEOMETPUYCCKHX —3ajad,
NPE/IOoJIaralonIiX HECKOJIBKO IIarOB PEIICHUS, €CJIM YCIOBUS TPUMEHCHHS 3aJaHbl B
SIBHOU (opme;

OPUMCHITh  MPOCTCUIINE  MPOTPaMMHBIC  CPEICTBA M JJIEKTPOHHO -
KOMMYHHUKAITMOHHBIC CUCTEMBI ITPH PEIICHUHN CTEPEOMETPUUICCKUX 3a/ad;

MPUBOJUTE TIPUMEPHl MAaTEMaTHUYCCKUX 3aKOHOMEPHOCTEH B TPHPOJAC W KHU3HH,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPHH B HCKYCCTBE;

MPUMCHSITH TTOJIYYCHHBIC 3HAHUS Ha MPAKTHUKE: aHATN3UPOBATh PEATbHBIC CUTYAIUH U
NPUMCHITh W3YYCHHBIC TIIOHSATHS B TIPOIECCE IIOMCKA pENICHUS MaTeMaTHYCCKU
chopMyITUPOBAaHHON MPOOIIEMBI, MOJCIIMPOBATH PEAIbHBIC CUTYAIIMH Ha SI3bIKE T€OMETPHH,
UCCIICZIOBATh TOCTPOCHHBIC MOJCIM C WCIOIB30BAHUEM T'COMETPHUUCCKUX MOHITHHA |
TEOpeM, ammapara ajareOpbl, peliaTh MPAKTHYSCKUE 3a]aud, CBSA3aHHBIC C HAXOXJICHUEM
Te€OMETPUYCCKHUX BEIINYHH.

K koH1y o0yuenus B 11 kiaacce 00y4aromuiicss HAY4UTCS: ONIEPUPOBATH MOHITHIMMU:
HWIMHIPUYECKasi TOBEPXHOCTb, 00pa3yrouue

WINHIPUYECKONW TOBEPXHOCTH, UWIMHIAP, KOHUYECKAash TIOBEPXHOCTh, OOpa3yromue
KOHUYECKOU MOBEPXHOCTH, KOHYC, ChepruecKasi TOBEPXHOCTb;

pacro3HaBaTh Tella BpalieHus (IUINHIP, KOHYC, cdepa U map); 0ObICHIATH CIIOCOOBI
MOJIYYEHHUS TN BPAIEHUS; KIACCU(PUIIMPOBATH B3aUMHOE PACIONIOKEeHHE cephl u
IJIOCKOCTH; ONIEPUPOBATH MOHATUSIMU: IIAPOBOI CETMEHT, OCHOBAHHE CETMEHTA, BBICOTA
CErMEHTa, IIapOBOM CJI0M, OCHOBAHUE IIAPOBOTO CJI0S, BBICOTA IAPOBOIO CJIOS, IAPOBOU
CEKTOD;

BBIYUCIISITE 00BEMBI U TUIOIIAAN TTOBEPXHOCTEH TEJ BpAIlICHHs], TEOMETPUUECKHUX TEII C
npuMeHeHueM GopMyi;

OTIEPUPOBATH MOHSITUSMU: MHOTOTPAaHHHK, BIUCAHHBIN B chepy W OMUCAHHBIA OKOJIO
cthepsl, cdepa, BIUCaHHAS] B MHOTOTPAaHHUK UJIM TEJIO BPAIICHHUS;

BBIYUCIISITH COOTHOIICHUSI MEXY TUIOMIAIMHA TTOBEPXHOCTEH U 00BEMaMH MOJOOHBIX
TE;

nu300pakaTh U3y4aemble (PUTYpHI OT PYKH M C NMPUMEHEHHEM IMPOCTHIX UYEPTEKHBIX
UHCTPYMEHTOB;

BBITIOJTHATH (BBIHOCHBIC) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYD:
BUJI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHUs TeJ BpalCHUS;

W3BJICKaTh,  HUHTEPIPETHpPOBATH W  MpeoOpa3oBeiBaTh  WHPOpMaLUIO O
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IPOCTPAHCTBEHHBIX T'€OMETPUUECKHX (Urypax, MpPEACTaBICHHYI0O Ha YepTekax U
PUCYHKAX;

OIEPHUPOBATH MIOHATHEM BEKTOP B IIPOCTPAHCTBE;

BBITIOJIHATD AEUCTBUS CJIOKEHHSI BEKTOPOB, BBIUNTAHUS BEKTOPOB U YMHOKEHUS
BEKTOpa Ha YUCIIO0, OOBACHAThH, KAKUMH CBOMCTBAMM OHM 00J1a/1al0T; IPUMEHSATh IIPABUIIO
napajuiesIenuInesa;

OIEpUPOBATH MOHATUAMU: JEKAPTOBBI KOOPAUHATHI B POCTPAHCTBE, BEKTOP, MOAYJIb
BEKTOPa, PaBEHCTBO BEKTOPOB, KOOPAUHATBHI BEKTOPA, YIOJl MEXAY BEKTOPAMH, CKAJIIPHOE
IIPOU3BENECHNUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE BEKTOPBI;

HaXxOJIWTh CYMMY BEKTOPOB M IIPOM3BEICHHE BEKTOpa Ha YHUCIO, YOI MEXIYy
BEKTOPaMHM, CKAIIPHOE NPOU3BEICHUE, PACKIAABIBATh BEKTOP IO JABYM HEKOJUIMHEAPHBIM
BEKTOpaM;

3a/1aBaTh IJIOCKOCTh YPABHEHUEM B JIEKaPTOBOM CUCTEME KOOPAUHAT; IPUMEHSATH
reoMeTpUYecKre (PaKThl JIsl PEIIEHUSI CTEPEOMETPUUECKUX 3a/1a4, MTPEANOIaraomnx
HECKOJIBKO I1arOB PEIICHUs], €CIM YCIOBHSI IPUMEHEHUS 3a/1aHbl B SIBHOU QopMme;

pemarb IpOCTEHIIME TIeOMETPUYECKME 3aJaud Ha IPUMEHEHHE BEKTOPHO -
KOOPJAMHATHOTO METO/a;

pemarp 3aJa4d Ha J10Ka3aTelIbCTBO MAaTEMATHYECKUX OTHOIIEHUH M HaXOXKICHHE
reOMETPUYECKUX BEJIMYMH M0 o0pa3liaM WM ajJropuTMaMm, MPUMEHSS W3BECTHBIE METOJIbI
IIPY PEIIEHUH CTaHJAPTHBIX MaTEMaTUYECKUX 3a1a4;

OPUMEHATh  NPOCTEHINIME  IMPOrpaMMHBIE  CPEICTBA M JJIEKTPOHHO -
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1a4;

IPUBOAUTh MPUMEPBI MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOJE W IKU3HH,
pacro3HaBaTh IPOSIBJICHNE 3aKOHOB T€OMETPHUH B HCKYCCTBE;

IIPUMEHSATH NTOJIYYEHHBIE 3HAHUS Ha MPAKTUKE: aHAJTU3UPOBATh PEAIBHBIC CUTYALH U
IPUMEHATh HW3Y4YCHHBIC TIOHATHS B IIPOLECCE TOHWCKAa PpELICHHUs MaTeMaTH4eCKU
chopMyIHpOBaHHON MPOOIEMbI, MOJEIUPOBATh PEANIbHBIE CUTYAIIMU HA SI3bIKE T€OMETPUH,
UCCJIEA0BATh IIOCTPOCHHBIE MOJECIM C HCIOJIb30BAHUEM TI'E€OMETPUYECKUX IIOHATUH U
TEopeM, ammapara ajareOpbl, pelaTh MPaKTHUYECKUE 3ajjaud, CBSA3aHHBIE C HAXOXJICHUEM
Ir€OMETPUYECKUX BEIIMYMH.
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OcHoOBHOE COACPIKAHUC

HanmenoBanue pasiena (Temsl) Kommnuecrso OCHOBHBIE BUJIBI JEATEIbHOCTH
Kypca 4acoB oOyyJaromuxcs
Brenenue B crepeomeTpuio 10

OCHOBHBIE MTOHATHS CTEPEOMETPHH: TOUKA,
psiMast, TUIOCKOCTh, TIPOCTPAHCTBO.
[TpaBuia n300pakeHUsI HA PUCYHKAX:
M300paXeHUs MIIOCKOCTEH, MapayIenbHbIX
IPSAMBIX (OTPE3KOB), CEPEIUHBI OTPE3KA.
[ToHsATHS: IepeceKaroImuecs MIOCKOCTH,
THiepeceKarolrecs IpsiMast ¥ TIOCKOCTb.
3HAaKOMCTBO C MHOT'OI'paHHUKaMH,
M300pa’KeHne MHOTOTPAaHHUKOB Ha
pPHUCYHKaX, Ha TIPOCKIIMOHHBIX YePTEkKax.
HauanbHble cBeieHus 0 KyOe U mupaMue,
uX pa3BEPTKH U Monenu. CedeHus
MHOTOrpaHHukoB. [ToHsiTue 06
aKCMOMAaTU9YECKOM TIOCTPOCHUH
CTEpEOMETPHUHU: AKCHOMBI CTEPEOMETPUU U
CIICZICTBHS U3 HUX

AKTYanu3npoBaTh (HaKTbl U METO/IbI
IUITAHUMETPUH, PEIIEBAaHTHBIE TEME.
IMoayuars npeacraBieHus o
IPOCTPAHCTBEHHBIX (QUTYpax, pa3dupaTh
npocTenlIre mpaBuia N300pakeHus 3TUX
¢uryp. U300paxath npamyro u
IUIOCKOCTh Ha PUCYHKE.

Pacno3HaBaTb MHOTOTpaHHUKH,
nUpaMuly, KyO, Ha3bIBaTh UX JIEMEHTHI.
JenaaThb pUCYHOK Ky0a, MUpaMuU/Ibl,
HaXOJUTh OUTMOKU B HEBEPHBIX
HU300paKCHUSX.

3HAKOMHTBCS C CEYEHUSIMU, C METO0OM
CJIEJIOB; UCIIOJIB30BATh JUIsl IOCTPOEHUS
CEYEHHUs METOJ CIIEN0B, KPATKO
3aMMChIBATh IIaru NOCTPOECHUS CEUEHUSI.
Pacno3naBaTth BUJ CCUCHUS
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Y OTHOIICHHH, B KOTOPBIX CEYCHHE ACTUT
pebpa kyba, HaXOAUTH TUIOLIAh CEUCHUSI.
Hcnoab3oBaTh 1101001M€ NpU pELLIECHUN
3a7a4 Ha TOCTPOEHUE CEUCHUMU.
3HAKOMUTBCS C AKCHOMAaTHIECKAM
MIOCTPOEHUEM CTEPEOMETPHUH, C AKCUOMAMHU
CTEPEOMETPUH U CIIEICTBUSIMHU U3 HUX.
HNinrocTpupoBaTh aKCHOMBI pUCYHKaMU U
IpUMepaMu U3 OKpY>Karoiiei 00CTaHOBKU

[IpsimMBIE ¥ TIIIOCKOCTH B
npocTtpaHcTse. [lapannenpsHOCTh

MPSMBIX U INIOCKOCTEN

12

B3aunmHoe pacrionoxeHue npsiMbIX B
IIPOCTPAHCTBE: IEPECEKAIOIIMECH,
NapajulebHbIE U CKPELIUBAOIINECS
IIpsIMBIE.

[TapaymnenbHOCT NPSAMBIX U INIOCKOCTEN B
MPOCTPAHCTBE: MAPAJIICIbHBIE PSIMBIE B
MPOCTPAHCTBE; MAPAIIIEITBHOCTD TPEX
MPSAMBIX; NapPAJUIEIIBHOCTD MPAMOMN U
IJIOCKOCTH. YTJIBI C COHAIPAaBICHHBIMHU
CTOPOHAMU; YIOJI MEXIY NPSIMBIMH B

MIPOCTPAaHCTBE.

AKTYyaJu3upoBaTh (PaKkThl U METO/IbI
IJIAHUMETPUH, PEIEBAHTHBIE TEME,
MPOBOJAUTH AHAJIOTHH.

IlepeuncjaTh BO3MOKHBIE CTIOCOOBI
pAacmoIOKEHUS ABYX NPSIMBIX B
MPOCTPAHCTBE, WILUTFOCTPUPOBATH UX HA
puMepax.

JdaBaTb onpeneseHue
CKpEIIMBAIOIIUXCS MPIMBIX,
dbopmynupoBaTh MPU3HAK
CKPEIMBAOIIUXCS MPSIMBIX U TPUMEHSITh

€ro MpH peIIeHUN
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[TapannenbHOCTH MIOCKOCTEM:
napaJuiesibHbIe MIIOCKOCTH; CBOMCTBA
napaiyieNIbHbIX MJIOCKOCTEH.
[IpocrTeiimme npocTpaHCTBEHHBIE
(burypsl Ha TIOCKOCTH: TETPAdIP, KyO,
napaJuieNienume]]; TOCTPOCHUE CeUeHUM

3ajay.

Pacno3naBathb npusmy, Ha3bIBaTh €€
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DIIEMEHTBHI.
CTpouThb ceueHUs IPU3MbI Ha TOTOBBIX
yepTexKax.

IlepeuncassTb BO3MOXKHBIE CITIOCOOBI
B3alMHOT0 PACHOJIOKEHUS IPSMOI U
IJIOCKOCTH B IPOCTPAHCTBE, IPUBOIUTD
COOTBETCTBYIOIIME PUMEPHI U3
peanbHOM XHU3HU. JlaBaTh onpeaejeHne
[IapaJUIEIbHOCTH IPSIMOM U TUIOCKOCTH.
®opMyIHpPOBATH NPU3HAK
[IapaJUIEIbHOCTH IPSIMOM U TUIOCKOCTH,
YTBEPKIEHUE O MPSIMOM NepecevyeHus
JIBYX IJTIOCKOCTEM, MPOXOIAIINX Yepe3
IapaJuIeIbHbIE IPSIMBIE.

PemarTh npaktrudeckue 3a1a4u Ha
MOCTPOCHHUE CEYEHUI MHOTOTPaHHHKA.
OO0BbsACHATH Clly4au B3aUMHOTO
PaCIIONOKEHHUS TIIOCKOCTEM.

JlaBaThb omnpeeseHne apauIeIbHbIX

IIJIOCKOCTEN; TPUBOAUTH TPUMEPHI
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W3 peaJbHOM )KU3HH U OKPYKaroLen
00CTaHOBKH, WILTIOCTPUPYIOLIUE
MapayIEIbHOCTh INIOCKOCTEM.
Hcnonb30BaTh NpU3HAK NapaJlIEIbHOCTH
JIBYX IJIOCKOCTEM, CBOMCTBA
napajuieTbHbIX TNIOCKOCTEH MPHU PEIICHUU
3a7a4 Ha mocTpoeHue. O0bACHATH, YTO
Ha3bIBACTCs MapalieIbHBIM
MIPOCKTUPOBAHUEM U KaK BBITTOTHSACTCA
MIPOCKTUPOBaHUE (DUTYDP HA TIOCKOCTD.
HN300paxkaTh B mapaaieabHON NPOSKIUN
pa3UYHbIE TEOMETPUUYECKUE (PUTYPHI.
MojaeaupoBaTh peajibHbIC CUTYaIlUU Ha
SI3bIKE TEOMETPUH, UCCIICIOBATH
IIOCTPOEHHBIE MOJEIIN C UCIOJIb30BaHUEM
T€OMETPUUECKUX MOHSITHH.
Hcnoab30BaTh Mpu peIICHUH 3a7a4 Ha
MOCTPOCHUE CEYECHUH TTOHSATHE
napajuieTbHOCTH, TPU3HAKU U CBONCTBA

napauyICJIbHBIX IIPAMBIX Ha IIJIOCKOCTH
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U IUIOCKOCTEHN

12
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[lepneHIMKYIAPHOCTD IPSIMOUN U
IJIOCKOCTH: NIEPIEHAUKYIISIPHBIE
IIPSIMBIE B IIPOCTPAHCTBE, MPSIMBIE
HapajuIeNIbHbIE U NIEPIEHANKYIIIPHBIE K
IUIOCKOCTH, MIPU3HAK
NEPIEHIUKYIISIPHOCTH IIPSIMON U
IUIOCKOCTH, TEOpPEMA O IIPSIMOM
NEPIEHINKYIISIPHON TIOCKOCTH
IlepneHIMKYISp U HAKJIIOHHBIE:
paccTosiHUE OT TOYKH JI0 TUIOCKOCTH,
pPacCTOsTHUE OT MPSIMOM 10 TIIOCKOCTH
AKTyaau3npoBath (aKkTbl 1 METObI
IUIAHUMETPUH, PEJIEBAHTHBIE TEME,
IIPOBOJIUTH AHAJIOTUH.

OO0BbACHATD, KAKOW YTOJ1 Ha3bIBAECTCS
YIJIOM MEXAY IEPECEKAIOIINMUCS
IIPSAIMBIMU, CKPELIUBAIOIIUMUCS
IIPSIMBIMU B IIPOCTPAHCTBE.

JlaBaTh onpenesneHue
NEPIEHIUKYIISPHBIX IIPSAMBIX U
IIPSIMOH, NEPICHANKYIISIPHON K
IUIOCKOCTH.

Haxoautp yrisl Mexy

CKpCHIMBAOMIUMUCS ITPAIMBIMHA B KY6G n

MIAPaMUJE.
IIpuBOoAUTL NpUMeEPHI U3 PEATBHON

KU3HU U OKpYKarolie 00CTaHOBKH,
WLTIOCTPUPYIOIIUE
NEPIEeHIUKYIISIPHOCTD MPSIMBIX B
MIPOCTPAHCTBE

U TIEPIICHIUKYISIPHOCTh MPSIMOH K
MJIOCKOCTH.

@opMyIHpPOBATH MPU3HAK
NEPIECHANKYISIPHOCTH TIPSIMOH |
TUTOCKOCTH, TIPUMEHSITH €T0 Ha
MpakTUKe: OOBICHATH
NEePIEeHIUKYIIPHOCTh pedpa Kyda u
JMaroHaJN €To TPaHu, KOTOpas ero
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HE COJICP)KUT, HAXOJIUTh JIMHY AHArOHAIU
KyOa. BeIUUCISTH BBICOTY MPaBUIILHON
TPEYrOJbHOMN U MPABUIBHOU
YEeTBIPEXYTOIBHON NUpaMu MO JINHAM
pedep.

PemaTsp 3a1a4n Ha BEIYUCIIEHUS,
CBSI3aHHBIE C IEPIICHINKYISIPHOCTHIO
MPSAMOU U TUIOCKOCTH, C HCIIOJIb30BAaHUEM
TP PEIICHUH TUNIAHUMETPUUECKUX (PaKTOB
Y METOJIOB.

OO0BSICHSTD, YTO HA3bIBAIOT
MEPIIEHANKYISIPOM U HAKIIOHHOW U3 TOYKH
K TUIOCKOCTH; MPOEKIMEN HAKIIOHHOM Ha
MI10CKOCTh. OOBIACHSTH, YTO HA3BIBACTCS
pacCTOSTHUEM: OT TOUYKH J0 TUIOCKOCTH;
MEK 1y NapalyIeIbHBIMU TIOCKOCTIAMMU;
MEXy NPSMOU U MapajulesIbHON el
IJIOCKOCTBIO; MEXKY CKPEIIMBAIOIIUMHUCS
npssMbiMu. HaxoauTh 3TH paccTOSHUS B
MPOCTHIX CIIy4asx B Ky0Oe, mupamuse,
npusme. MoaeJupoBaThb peaibHbIC
CUTYallUH Ha SI3bIKE T€OMETPHUH,
HCCIIEIOBATh MOCTPOECHHBIE MOJIEIIH C
HCIIOJIb30BAHUEM I'€OMETPUYECKHUX

42



OenepanbHas pabouas nporpamma | Matematuka. 10-11 xmaccsl (0a30BbIid ypOBEHb)

OOHATUH.
Hcnonb30BaTh NpH pelieHUH 3a1a4 Ha
MocTpoeHue ceueHuit Teopemy Iludaropa,

CBOMCTBA IMpAMOYTOJIbHBIX TPCYT'OJIBHUKOB

VYTIbl MEXTY MPSMBIMH U
TJIOCKOCTSIMU

10

VYTI1bl B IPOCTPAHCTBE: YIOJ MEXKIY
MPSIMOM U TUIOCKOCTBIO; IByTPaHHBIN yroJl,
JIMHEWHBIN yTOJI IBYTPAHHOTO yIJia.
[lepneHAUKYIAPHOCTH IIIOCKOCTEM:
IIPU3HAK NEPIEHIUKYIAPHOCTH IBYX
miockocteit. Teopema o Tpéx
MEPIEHIUKYIApax

AKTYyaau3upoBaTh (PaKkThl U METOIbI
IJIJAaHUMETPUH, PEIIEBAHTHBIC TEME,
IIPOBOJIUTH AHAJIOTUH.

JlaBaTh onpeaejieHue yria MexIy
IPSIMON U TIOCKOCTBIO, (POPMYIMPOBATH
TEOpEMY O TPEX MEPIEHIUKYIISIPax U
oOpatHyto k Heil. HaxonuTs yron Mexay
MIPSAIMOM M TUNIOCKOCTBIO B MHOTOI'PaHHHUKE,
paccTosiHue OT TOYKH 10 IIPSIMOM Ha
IIJIOCKOCTH, UCIIOIB3Ys TEOPEMY O TPEX
nepneHauKysspax. [Iposogurs Ha
4epTeKe NMEePIECHINUKYJIIAP: U3 TOYKU Ha
IIPSIMYIO; U3 TOYKH Ha IUIOCKOCTh. JlaBaTh
OIpelIeJICHUE JBYTPAHHOIO yIJjla U €T0
751eMeHTOB. OOBACHATH PAaBEHCTBO BCEX
JIMHEUHBIX YIJIOB JBYIPAHHOIO YIJa.

Haxoaurh Ha yeprexe ABYTPAaHHBIM YIoOJI

npu pebpe UpaMUIbI,

rnapaiICaCuIcaa.

IIPpU3MBI,
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JlaBaTh omnpeaesieHue yriia MEXAY
TJTIOCKOCTSIMH.

daBaTb onpeaeseHue u (popMyJIUPOBATH
NPU3HAK

B3aMMHO NEPHEHANKYISPHBIX MIIIOCKOCTEM.
Haxoautpb yribl MEXly TUIOCKOCTSIMU B
KyOe U mupamuse.

Hcnoab30BaTh Npu pelieHNN 3a1a4
OCHOBHBIE€ TEOPEMBI U METOBI
TJITAHUMETPUH.

MopaeanpoBaTh peajgbHbIE CUTyallud HA
SI3bIKE T€OMETPHUH, HCCJIEI0BATH
MIOCTPOEHHBIE MOJIENIN C UCIIOJIb30BaHUEM
F€OMETPUUYECKUX TTOHATHIA.
Hcnoab30BaTh Mpu pelIeHUN 3a]a4 Ha
MOCTPOCHUE CEYEHUH COOTHOIIICHUS B
MPSIMOYTOJIBHOM TPEYTI'OJIbHUKE

MHororpasHuku

11

[loHsiTHE MHOTOTpaHHKKA, OCHOBHBIE
AJIEMEHTHl MHOTOI'PaHHMKA, BBITYKJIbIE U
HEBBIITYKJIbIE MHOTOIPAHHUKH; pa3BEPTKA
MHOT'OTpaHHUKA.

IIpu3ma: u-yrosnpHas npu3Ma; rpaHu

AKTYyaau3upoBaTh (PakTbl U1 METOIBI
IUJIAHUMETPUH, PEIIEBAHTHBIEC TEME,
NPOBOAUTHL AHAJIOTHH.

/laBaThb onpeneieHue
napajuiesieuIe a, paclio3HaBaTh €ro
BU/IbI U U3y4aTh CBOWCTBA.
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Y OCHOBaHUS MPU3MbI; IpsiMast U
HaKJIOHHAsI PU3MbI; OOKOBAsI U MOJIHAS
MOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, MpAMOYTOJIbHBIN
MapajuIeIICIIAIe] U €r0 CBOMCTBA.
[Mupamupa: n-yronbHas NUpaMua,
IpaHu U OCHOBaHHE NMUPaMH/JIbl; OOKOBas
¥ TIOJIHAsl HOBEPXHOCTh NMUPAMMU/IBL;
NpaBUiIbHAS U yCeUEHHAS MUPaMUIa.
OneMEHTBI IPU3MBI U TUPAMUBI.
[IpaBuIbHBIE MHOTOTPAHHUKHU: TIOHATHE
IPaBUIILHOI'O MHOTOTPAHHUKA;
MpaBUJIbHAS PU3Ma U NpaBUIIbHAS
MMpaMKia; MpaBuibHas TPEyroJibHas
MMpaMuia U IPaBUIbHBINA TETPA3p; KYO.
[IpencraBneHne o npaBUIBHBIX
MHOTOTPaHHUKAX: OKTa’p, N0ACKadAp U
MKOCAdIP.

CummeTpusi B IPOCTPAHCTRBE:
CUMMETPHSI OTHOCUTEIIBHO TOYKH,
IPSIMOM, TUIOCKOCTH. DJIEMEHTHI
CUMMETPHH B MHUpaMUax,
napajuiesienuIeax, NpaBuIbHbIX
MHOTOTpaHHUKAX.
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JlaBaTh onpeeIeHnEe IMPaMUIbI,
pacno3HaBaTh BUIbI TUPAMHU/I,
¢hopmyanpoBaTh cBoiicTBa pEodep,
IPaHEN U BBICOTHI IPaBUIBHON
MUPaAMU/IBI.

HaxoauTh miromane moaHou U
OO0KOBOI MOBEPXHOCTU MUPAMUJIBI.
/laBaTh onpeaeieHue yCEUEHHOU
MUpaMU/Ibl, HA3bIBATh €€ 3JIEMEHTHI.
D®opMyJIHpPOBATH TEOPEMY O
wIoaau 60KOBOW MOBEPXHOCTH
MPABUJIBHON YCEUEHHOW TUPAMU/IBI.
Pemarh 3a1aun Ha BRIYHUCIICHHUE,
CBSI3aHHBIC C TUPaAMUAMU, a TAaKXKe
3a7]a4M Ha MMOCTPOCHUE CEYEHU.
JlaBaThb omnpeaejeHre IPU3MBbI,
pacno3HaBaTh BUBI IPU3M,
H300pa!kKaTh MIPU3MBI HA YEPTEKE.
HaxoauTh miiomanas moJHOW WiIN
OO0KOBOI1 MTOBEPXHOCTHU MTPU3MBI.
HN3yuaTh cooTHOIIEHU Ditepa s
yrcna pédep, rpaHei ¥ BepIINH
MHOTOTpaHHUKA.

H3yuath BU/IbI IPABUIBHBIX
MHOTOTPaHHUKOB, NX Ha3BaHUS

Y KOJINYECTBO TPAHEMN.



OenepanbHas pabouas nporpamma | Matematuka. 10-11 xmaccel (0a30BbIid ypOBEHb)

Berunciienue 3;1eMeHTOB
MHOTI'OTPaHHUKOB: p&0pa, 1uaroHaiu,
yrisl. [Inomaas 60KOBOM MOBEPXHOCTH U
IIOJIHOW ITOBEPXHOCTH IPSIMOM IPU3MBI,
IUIOUIa/1b OCHOBaHMIl, TeopeMa 0 OOKOBOI
ITOBEPXHOCTH NPAMOU Npu3Mmsl. [1momans
OOKOBOI MOBEPXHOCTU U TOBEPXHOCTHU
IIPaBUJILHOM TMPaMUbl, TEOPEMA O
iouaau 60KOBOM MOBEPXHOCTH
YCEUYEHHOW TUPaMU/IbI

N3y4yaTh CUMMETPHUIO MHOTOTPAHHHUKOB.
OO0BbSICHSTD, KAKME TOYKH HA3bIBAIOTCS
CUMMETPUYHBIMUA OTHOCHUTEBHO JaHHOU
TOYKH, IPSIMOW UJIU TNIOCKOCTH, YTO
Ha3bIBAIOT LIECHTPOM, OChIO WIIH
MIJIOCKOCTBIO CHMMETPHUH (QUTYPHI.
IIpuBoaAUTH NpUMeEPBI CHUMMETPUYHBIX
(buUryp B apXuTEKType, TEXHUKE, TPUPOJIE.
MoaeanpoBaTh peajbHbIC CUTyalluy Ha
S3bIKE T€OMETPHUH, UCCIIEIOBATh
MTOCTPOEHHBIE MOJIENIA C UCIIOJIb30BAaHUEM
F€OMETPUYECKUX TOHATUH, UCIIOJIb30BATh
Mo1001Me MHOTOTPaHHUKOB

OO6bEMBI MHOTOTPAaHHUKOB

[Tonsitue 06 06bEMe. OOBEM MTHUpPaMHU/TBI,
TIPU3MBI

AKTyaau3npoBaTh (aKkTbl 1 METObI
IJITAHUMETPUH, PEJIEBAHTHBIE TEME.
OO0BACHATH, KaK U3MEPSAIOTCS 00bEMBI
T€JI, IPOBOJS AHAJIOTHIO C UBMEPEHUEM
IJIOIIAIE MHOTOYT OJIbHUKOB.
DopMyIMPOBATH OCHOBHBIE CBOMCTBA
00béMOB. M3yuaTh, BBIBOAUTH (hOPMY.JIbI

45




OenepanbHas pabouas nporpamma | Matematuka. 10-11 xmaccsl (0a30BbIid ypOBEHb)

00BEMA MPSIMOYTOJIBHOTO
napajuieNienuresia, Ipu3Mbl U TUPaAMUJIBL.
BoruucasaTes 00bEM MPU3MBI U TUPAMU/TBI
1o ux s1aeMeHTaMm. [IpuMeHsITh 00BbEM 11
pEIICHUsI CTEPEOMETPUUECKUX 3a71a4 U JIJIst
HaXO0XJICHUS] TEOMETPUUYECKUX BEITUYHUH.
MopaeanpoBaTh peajgbHbIE CUTyallud HA
S3bIKE TE€OMETPHUH, HCCJIeI0BATH
MOCTPOCHHBIE MOJIETIHN C UCIIOIh30BaHUEM
Te€OMETPUUECKHUX MOHITHIMA

[ToBTOpEHME: ceueHus,
PACCTOSIHUS U YTJIbI

ITocTpoeHue ceueHuii B MHOIOTPaHHUKE.
BrrunciieHne pacCTOAHUN: MEXAY IBYMS
TOYKaMHU, OT TOUKH JI0 IPSIMOM, OT TOUKHU
JIO TIIOCKOCTH; MEXY CKPEIIMBAIOIUMHUCS
MPSMBIMHU. BBIUKCIIEHUE YTIIOB: MEXIY
CKPEUIUBAIOIIUMUCS MPSIMBIMH, MEXK]Y
MPSMOU U TJIOCKOCTBIO, IBYTPaHHBIX
YIJIOB, YTJIOB MEXKY IJIOCKOCTSIMU

CTpouTh cEueHNE MHOTOIPAHHUKA
METOZIOM CJIEJIOB.

JlaBaThb omnpeaejeHue pacCTOSTHUS MEXK Y
burypamu.

Haxoaurteb paccTosHue MEXIY
MapaJuIeIbHBIMU IIJIOCKOCTSAMHU, MEXKIY
IJIOCKOCTBIO U MApaJUICIIbHON €1 MTPSMOM,
MEXy CKPEIIMBAIOIINMUCS MTPSIMBIMHU.
CTpouTh JIMHENHBIN YroJl IBYTPaHHOTO
yIJla Ha YepTexe
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MHOTI'OI'paHHUKA U HAXOOUTH €TI0
BCIIMYHNHY.

HaxoauTthb YTJIbl MCXKIY INNIIOCKOCTAMMU B
MHOT'OI'paHHHUKAaX

OBILEE KOJIMYECTBO
YACOB I10 [TPO'PAMME

68
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11 KJIACC
OcHOBHOE coziepKaHHe
HaumenoBanue passena (TeMbl) Komnnuectso OCHOBHBIE BUBI IE€ATEILHOCTH
Kypca 4acoB oOy4Jaromuxcs
Tena Bpatenus 12

Cdepa u map: neHTp, paauyc, 1uaMeTp;
IUIONIA/Ib MOBEPXHOCTH cdepbl. Banmuoe
pacnofioxkeHue chepsl U IIOCKOCTH;
KacaTelbHas MIOCKOCTh K cdepe;
momaas cepol. M3o6pakenue chepsi,
rapa Ha TUIOCKOCTH.

CeueHnns mapa

AKTyaJu3upoBaTh (QaKThl 1 METObI
IJIaHUMETPUH, PEJIEBAHTHBIE TEME,
NPOBOAMTH aHAJIOTUH.

JlaBaTh onpenesieHus1 cQepol U 1mapa, ux
LEHTpa, paauyca, nuamerpa. OnpeneasiTe
cdepy Kak GUrypy BpalieHUs OKPYKHOCTH.
HccaenoBaTh B3aMMHOE pacoIOkKeHHE
cthepsl B IIIOCKOCTH, IBYX cdep,
WLTIOCTPUPOBATH 3TO HA YepTeXax U
pucyHkax. @OopMyJIHPOBATH ONPEIEICHHUE
KacaTeIbHOU MIIOCKOCTH K cepe, CBOMCTBO
U MPU3HAK KacaTeabHOU MIOCKOCTH.
3HAKOMHTBCS C Fe0/Ie3UYECKUMHU
JUHUAMH Ha cepe

]_[I/IHI/IH)IpI/IqGCKaH IMOBCPXHOCTD,

o0Opa3yrolue MIIHHAPUIECKON
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MMOBEPXHOCTH, OCh LUIIMHIPUIECKOMN
noBepxHocTu. L{unuHap: ocHOBaHUs U
O0KOBas MOBEPXHOCTh, 00pa3yroas u
OCh; IIJIOMIA b OOKOBOM U IOJHOK
noBepxHocTH. M300pakeHne nuinHapa
Ha TuIocKocTH. Pa3BépTka nminmHapa.
Ceuenus muMHIpa (MIIO0CKOCTHIO,
[IapaJuIeIbHON WM NEPIEHANKYIIPHON
OCH IHJIMH]IPA)

Konunueckas moBepxHOCTb,
o0Opa3yrolire KOHUIeCKOH
MMOBEPXHOCTH, OCh U BEPILIUHA
KOHUYECKOU nmoBepxHocTU. Konyc:
OCHOBAHME U BEPIIIHMHA,

oOpa3syro1iasi ¥ 0Ch; TUIOMIAh
OO0BSICHSTD, YTO HA3bIBAIOT
LHUJTUHIPOM, Ha3bIBaTh €r0 SJEMEHTHI.
N3yuarthb, 00bACHATH, KaK MOJIYYUTH

HWIMHAP MYTEM BpalCHUS
MPSMOYTOJIbHUKA.

BbIBOAUTH, HCMOJIB30BaTh (HOPMYJIIBI
JUIS BEIYHCIICHUS TIJI0Ia I OOKOBOM
MMOBEPXHOCTH LIUINHIPA.

HN3y4yaTh, pacno3HaBaTh pa3BepTKy
UWIAHAPA.

MN300pamxkaTh HWINHIP U €70 CEYECHUS
IJIOCKOCTBIO, MMPOXOISIIEN YEPE3 €TO
OCbh, ITAPAJUIETbHON WUITH
MEePIECHANKYISIPHON OCH.

HaxoauTh miomaam dTUX CEUSHUN.
MoaeanpoBaTh peajbHbIC CUTyalluyd Ha
SI3bIKE€ TEOMETPHUHU, UCCJIEI0BATH
MOCTPOECHHBIE MOJETH C
HCTIOJIb30BAHUEM T€OMETPUYECKUX
MMOHATHH

OO0BACHATD, KAaKOC TEJIO0 HA3bIBAIOT
KPYT'OBBIM KOHYCOM, Ha3bIBaThb €ro
DJIEMEHTBI.

N3yuaTh, 00BACHATH, KaK OJYYUTh
KOHYC IIyTEM BpallleHUsA
MIPSAMOYTOJIBHOTO TPEYTOJIbHUKA.
OOKOBOM M TMOJHONW MOBEPXHOCTH.
VYceu€HHBIN KOHYC: 0Opasyrouue u
u  OoxoBas

BbICOTa, OCHOBAHUI
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MTOBEPXHOCTb.
N306paxkenne KoHyca Ha IIOCKOCTH.
Pa3BépTka koHyca.

Ceuenus koHyca (IIOCKOCTBIO,
MapajyieIbHOM OCHOBAHUIO, U
IJIOCKOCTBIO, MTPOXOIALIEN Yepe3
BEPIIHHY)

KomOuHnamus ten BpamieHus u
MHOTOI'PAaHHUKOB. MHOTOI'paHHUK,
OIMCAHHBIN OKOJIO cdepsl; chepa,
BIIMCaHHAsl B MHOTOI'PaHHUK WJIU B TEJIO
BpallICHUS

M300paxkaTh KOHYC U €T0 CEUECHUS
IJIOCKOCTBIO, TPOXOIAIIEH Yepe3 OCh, U

IINIOCKOCTEBIO, HepHeHHHKYHHpHOﬁ K OCH.

HN3yuars, pacno3zHaBaTh pa3BEPTKY
KOHYcaA.

BbIBOAUTH, HCIOJIB30BaTh (HOPMYJIIBI
JUUTS BEIYUCIICHUS TIJI0Ia i OOKOBOM
MTOBEPXHOCTH KOHYCA.

HaxoauThb 1utonagy ceueHui,
MPOXOISAIINX YEPE3 BEPIINHY KOHYCa
WJIY TIEPIICHANKYJIISIPHBIX €r0 OCH.
OO0bsACHATH, KAKOE TEJI0 HAa3bIBACTCS
YCEUEHHBIM KOHYCOM.

N3y4aTh, 00bACHATH, KaK €0
MOJYYUTh TYTEM BpaIlCHUS
MPSIMOYTOJIBHOM Tparenuu. BeIBoauTh,
NPUMEeHATH POPMYITY SIS BEIYHCIICHHS
JI0IA I OOKOBOM TTOBEPXHOCTH
YCEUYEHHOI0 KOHYyCa

AKTYaJau3nupoBaTh (HakThl 1 METOIbI
TUTAHUMETPUH, PEJICBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTHHU.

Pemarthb cTepeomeTpruueckue 3a1auu,
CBSI3aHHBIC C TEJIAMU BPAIICHUS,
MMOCTPOCHHUEM CEUCHHI TeJ BpallleHHUs],
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C KOM6I/IHaI_II/I}IMI/I TCJI BpalllICHUSA U
MHOT'OI'PaAaHHUKOB Ha HAXOKJICHHUC

TCOMCTPHUYCCKUX BCIIMYNH. Hcnoan3oBarh

IIpHu pCIICHUU CTCPCOMCTPUUYCCKUX 3a1a4d
IIaHNUMCTPHUYCCKUC q)aKTBI 1 MCTOJbI

3aJa4u Ha BBIYUCICHUEC U 10KAa3aTCIbCTBO.

MopaeanpoBaTh peajgbHbIE CUTYalluy HA
SI3bIKE TEOMETPHH, UCCJIEI0BATH
ITIOCTPOCHHBIE MOJENH C UCTIOJIb30BAaHUEM
F€OMETPUYECKUX MMOHATUI

OO0BEMEI TET

[Tonsitue 06 06pEMe. OCHOBHBIE CBOMCTBA
00BEMOB TeTI.

O06béM nunuHapa, Konyca. O6bém mapa u
Ionaab cheps

AKTYanu3npoBaTh (HaKkTbl U METO/IbI
IUIAHUMETPUH, PEIICBAHTHBIE TEME,
IIPOBOJUTH AHAJIOTUH.

BbIBOAUTS, HCI0JIB30BATH (OPMYITBI
00BEMOB: IPU3MBIL, HWIHHAPA, TUPAMUJIBL,
KOHYCa; yCEUEHHON MUPAMUIBI U
yCceu€HHOTro Konyca. Pemars
CTEPEOMETPUUYECKHE 3a/1a4H, CBSI3AHHBIC C

BBIYHCIICHHEM 00BEMOB. DOpPMYTHPOBATH

OIMpPCACIICHUC ITapOBOTO CCrMCHTA,
o1apoBOro CJiosi, mapoBOTO CCKTOpA.
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IIpumensaTe GopMyIibl
JUISL HAXOXKJIEHUS 00BEMOB IIaPOBOTO
CErMEHTa, IIApOBOT0 CEKTOpa

[TogoOHbIE TeMa B IPOCTPAHCTBE.
CoOTHOIICHHS MEXAY TIOIIAISIMU
MMOBEPXHOCTEH, 00bEMaMU MOJOOHBIX Tell

Pemath cTepeoMeTprUECKHUE 3a1a4H,
CBsI3aHHBIE C 00BEMOM I1apa U IJIOLIAAbIO
cdepsl.

MopenupoBaTh pealbHblEe CUTyallul Ha
A3BIKE T€OMETPUH, UCCIIEOBATh
IIOCTPOECHHBIE MOJIEH C UCIIOJIb30BAaHUEM
reOMETPUYECKUX OHATH.
AKTyaau3npoBaTh (aKkTbl 1 METObI
IJIAHUMETPUH, PEJIEBAaHTHBIE TEME,
IIPOBOJIUTH AHAJIOTUH.

Pemath cTepeoMeTpuuecKue 3a1auu,
CBSI3aHHBIE C COOTHOLIEHUEM 00BEMOB U
MOBEPXHOCTEN MOJAOOHBIX TEJl B
IIPOCTPAHCTBE.

MoaeaupoBaTh peajlbHbIE CUTYallUU Ha
A3bIKE TEOMETPHUH, UCCIIEIOBATh
IIOCTPOEHHBIE MOJEIIH C UCIIOJIb30BaHUEM
TF€OMETPUUECKUX IMOHITUI

Bekrops! 1 KOOpAMHATHI B
IIPOCTPAHCTBE

10

BekTop Ha IIOCKOCTH U B IPOCTPAHCTBE.
CnoxxeHue u BbIYMTaHUE BEKTOPOB.
VYMHOXKEHUE

AKTyaau3npoBaTh (aKkTbl 1 METObI
IJIJAHUMETPUH, PEJIEBAaHTHBIE TEME,
IIPOBOJUTH AHAJIOIUU.
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BEKTOpa Ha yucio. Pasnoxenue
BEKTOpA M0 TPEM HEKOMITJIAHAPHBIM
BekTopam. [IpaBuiio napamienenumnena.
Peurenue 3aga4, CBsI3aHHBIX C
MMPUMEHEHUEM MPABUJII ICICTBUU C
BEKTOpPaMH.
[IpsiMoyropHas cucTemMa KOOpJIUHAT B
npocTtpaHcTBe. KoopauHaTel BEKTOpA.
[Ipocreiimue 3axaun B KOOpAUHATAX.
VYron mexnay BekTopamu. CKalsipHOE
MIPOMU3BEICHUE BEKTOPOB. Bbruncienne
YTJIOB MEXKYy MPSIMBIMU U
TJTIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METOT ITPU
pELIEHNU TEOMETPUUECKHUX 3a7a4

OnepupoBaTh NOHATHEM BEKTOP B

IIPOCTPAHCTBE.

DopMyIMPOBATH ITPABUIIO
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napajuiesienureaa Ipu CI0KEHUN
BEKTOPOB.

CkyaabiBaTh, BBIYUTATH BEKTOPBIL,
YMHOKATh BEKTOP Ha YUCIIO.

HN3yuyaTh OCHOBHBIE CBOMCTBA ATUX
OTeparuu.

JaBaTh onpeneneHue npsiMoyroJabHOU
CHUCTEMBbI KOOPJIMHAT B MPOCTPAHCTBE.
Bripa3uth KOOpJAMHATHI BEKTOPA Yepe3
KOOPAWHATHI €r0 KOHIIOB. BHIBOAUTB,
HCIO0J1b30BATH (POPMYJIY JUTUHEI
BEKTOPA U PACCTOSAHUS MEXKIY TOUKAMMU.
BripaxaTth cKalsipHOE TPOU3BEICHUE
BEKTOPOB YEPe3 UX KOOPJIUHATHI,
BBIYHUCIISITH YTOJI MEXIY ABYMS
BEKTOpaMH, 1Byms IpssmbeiMu. Haxoauts
YIOJI MEXKAY NMPSIMOM U ITIOCKOCTBIO,
YIOJI MEXKAY JBYMS INIOCKOCTSIMA
AHAJIMTUYECKUMHU METOJIaMH.
BoriBOAUTH, HCII0JIB30BATH (POPMYJTY
paccTOSHUS OT TOYKH JI0 TIIOCKOCTH
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[ToBTOpeHue, 06001EeHNE U 7 OcHoBHBIE (HUTYPBI, PAKThI, TEOPEMBI Pematsp npocreifmue 3agauu Ha
cucTeMaTH3alusl 3HaHUH Kypca IJIaHUMETPHH. 3alauu HaXO0XXJI€HHE JUIMH U YIJIOB B
IUTAaHUMETPUU U METOJIbI UX PEIIECHUSI. reOMEeTPUYECKUX PUTypax, IPUMEHSATh
OcHoBHBIE (DUTYPBI, PAKThI, TEOPEMBI teopemy Iludaropa, Teopemsl cHHYCOB U
Kypca CTepeoMeTpHuH. 3agauu kocuHycoB. HaxoauTs momanpb
CTEPEOMETPUU U METOJIbI UX PELLICHUS MHOT'OYTOJIbHHUKA, KpyTa.
Pacno3naBath no100HbIE QUTYPHL,
HAXOJUTh OTHOIIECHHUS JUTMH U MJIOIIAICH.
Hcnosb30BaTh Ipu peICHUN
CTEPEOMETPUUECKHUX 3a7a4 PaKkThl U
METO/Ibl IUTAHUMETPUHN
34

OBIIEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME
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OEIEPAJIBHAS PABOYAS ITIPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDBb U CTATUCTUKA»

IHOACHUTEJIBHAS 3AIINCKA

VYyebnslit kKypc «BeposSTHOCTP M  CTaTUCTHMKa» ©0a30BOrO  YpPOBHS  SIBISIETCA
NPOJOHKEHHEM U PAa3BUTHEM OJHOMMEHHOTO y4eOHOTO Kypca 0a30BOro YpOBHS OCHOBHOTO
obmero oOpa3zoBaHHs. YUeOHBIM Kypc NpeaHa3zHaueH s (popMUpOBaHUS y OOyYArOITUXCS
CTAaTHCTUYECKON KYJNbTYPhl U TOHHUMAHHS POJIM TEOPUU BEPOSITHOCTEH KaK MaTeMaTHUYeCKOIrO
WHCTPYMEHTA ISl M3Y4YEHUS CIy4alWHBIX COOBITHI, BEJIMYUH U TpoleccoB. Ilpu uzydeHun
yueOHOro Kypca oOOramaroTcsi MpeCTaBICHUS OOy4YarolUXCsl O METOJaX HCCIeIOBaHUS
W3MEHYMBOTO MHpA, Pa3BUBAETCS MOHMMAaHHUE 3HAYMMOCTH M OOIIHOCTH MaTeMaTUYECKUX
METOJIOB TO3HAHUS KaK HEOThEMJIEMOH YacTH COBPEMEHHOTO €CTECTBEHHO-HAYYHOTO
MHUPOBO33PCHHUS.

Conepxanue ydeOHOTO Kypca HAmpaBlIeHO Ha 3aKpEIUICHWE 3HAHWH, MOYUYEHHBIX TMPH
M3YyYEHUH Kypca Ha ypOBHE OCHOBHOTO OOIIETro 00pa30BaHUs, U HAa Pa3BUTHE NPEICTABICHUIMA
O CIIy9allHBIX BEIMYMHAX M B3aMMOCBS3SIX MEXKIYy HUMH Ha Ba)KHBIX TPUMEPAxX, CIOKETHI
KOTOPBIX TOYEPIHYTHl W3 OKpyKaiomero mupa. B pesynprare y oO0ydaromuxcs IOKHO
chopMUPOBAThCS MPEACTAaBICHNE O Haubosiee YMOTPEOUTENbHBIX U OOIUX MaTEeMaTHYECKUX
MOJIETISIX, HCTIOJb3YEMBIX ISl OTIMCAHUS AaHTPOTIOMETPUYECKUX U IeMOTrpapuuecKkux BeTUYHH,
MOTPEIIHOCTEN B Pa3IMYHOTO pOJAa H3MEPEHHUSX, IJIUTEIBHOCTH O€30TKa3HOM paboThl
TEXHUYECKHX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHUI U TTPOIIECCOB B OOIIECTBE.

B cooTBeTcTBHM ¢ yKa3aHHBIMHU LEJIIMU B CTPYKTYpe y4eOHOro Kypca «BeposTHOCTh H
CTaTHCTHUKA» JUISI YPOBHsI CpeAHero oOmiero oOpa3oBaHus Ha 0a30BOM YpPOBHE BBIJICICHBI
CIICIYIOIIIe OCHOBHBIE COAep)KaTelabHble JMHUM: «CiydailHble COOBITHSI M BEPOSTHOCTHY,
«CnyyJaiiHble BETMYUHBI U 3aKOH OOJIBIINX YHCEID.

Baxnyto wacTh y4eOHOTO Kypca 3aHUMAaeT W3yYCHHE TIE€OMETPHUYECKOTO |
OMHOMHMATFHOTO pACIpENeIeHU W 3HAKOMCTBO C WX HENPEPHIBHBIMUA aHAJOTaMHu -
MOKa3aTeIbHBIM U HOPMAJILHBIM PACIIPEICIICHUSIMHU.

Copepxanue nuHun «CrydailHble COOBITHSI M BEpPOSITHOCTU» CIIY>)KUT OCHOBOM JJist
(GopMUpOBaHUS TMPEJCTABICHUNH O paclpeieseHUH BEPOSTHOCTEH MEXIy 3HAYeHUSIMHU
CIIy4ailHBIX BENMYHMH, a TaKKe 3Ta JIMHHUS HeoOXxoauma Kak 0a3za s M3y4eHHs 3aKOHa
Oonpmux yMcena - (YyHIAMEHTAJIBHOIO 3aKOHA, JEHCTBYIOLIETO B IMPHPOJIE M OOLIECTBE U
MMEIOIIET0 MaTeMaThyeckyto (popmanuzanuio. Cam 3akOH OOJIBIIMX YMCEN IpeiaraeTcs B
03HAKOMUTENBHON (hOpME C MUHUMAJIBHBIM UCIIOIH30BAHUEM MaTeMaTHUeCKOro (popmanuszma.

Tembl, CBSI3aHHBIE C HENPEPHIBHBIMU CIy4YaHBIMH BEJIMYUHAMH, AaKICHTHPYIOT
BHUMaHHE OOYYarOIIMXCS HAa ONWCAaHWUM W HM3YYCHHH CIYYalHBIX SIBICHUH C TIOMOIIBIO
HETNPephIBHBIX (yHKIMA. OCHOBHOE BHUMaHUE YACISAETCS MOKa3aTeIbHOMY U
HOPMAJILHOMY PpAacHpelleieHUsIM, TIPU 3TOM TPEAINONaracTcs O3HAKOMHUTEIbHOE H3ydeHHUE
MaTepuaia 06e3 10Ka3aTeIbCTB MPUMEHSIEMBIX (aKTOB.
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OO61Iee 9rciio 9acoB, pEKOMEHIOBAHHBIX JUUIST M3YUEHHUs y4eOHOTro Kypca «BeposTHOCTH
U CTaTUCTHKa» - 68 yacoB: B 10 kmacce - 34 ygaca (1 gac B Hegemo), B 11 kmacce - 34 gaca (1
Jac B HEJCIIO).

COJAEPKXAHUE OBYYEHUA 10 KJIACC

[IpencraBneHue JaHHBIX € MOMOIIBIO Tabnul U auarpamMM. CpenHee apupMeTHUYECKOE,
MeanaHa, HauOosblllee M HaMMEHbIee 3HAYCHMs, pa3Max, JUCIEePCUs U CTaHJapTHOE
OTKJIOHEHUE YHUCTIOBBIX HAOOPOB.

CrnyyaiiHple KCIIEPUMEHTHI (OIBITHI) U CIydallHble COOBITHS. DIIEMEHTapHbIE COOBITHS
(ucxonpl). BeposTHOCTH citydaitHOro coOBITHSA. BIM30CTh YaCTOTHI U BEPOSITHOCTU COOBITHI.
CrnyyaliHple ONBITHI C PAaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITHSIMH. BepositHOCTH
COOBITHI1 B OMBITaX C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITUSMH.

Onepanuu HaJl COOBITUSMU: TEepeceYeHre, 00beIMHEHNE, TPOTUBOMOIOKHBIE COOBITHS.
Huarpammel Ditnepa. opmyiia cl0KeHUs] BEPOSTHOCTEM.

VcioBHass ~ BEpOSATHOCTb.  YMHOKEHHME  BEpOSATHOCTEW.  JlepeBo  CiydailHOTO
skcriepuMenTa. GopMyrna MmoHoN BeposaTHOCTH. HeszaBucuMblie cOOBITHS.

Kom6unaTopHoe npaBuiio ymHoxkeHus1. [lepectaHoBku u ¢pakropuain. Yucno coueTaHuil.
Tpeyronpauk [Tackans. ®opmyna buaoma HeroToHa.

bunapHbIii ciryyaliHbIi ONBIT (MCIIBITAHKE), YCIIEX U HeyAada. He3aBucumble HCTIBITAaHUS.
Cepusi HE3aBHCHMBIX HCIBITAaHUN 10 IepBoro ycmexa. Cepuss HE3aBUCHMBIX HCIBITAHUN
bepnymm.

Cnyuaiinas BenmnunHa. PacnpeneneHue BeposiTHOcTeil. Jlmarpamma pacnpenesnceHus.
[Tpumeps! pactipeiesieHui, B TOM YHCIIE, TEOMETPUUECKOe U ONHOMUATBHOE.

11 KJIACC

UucnoBble XapaKTEPUCTUKU CIyYaWHBIX BEJIMYMH: MAaTEMAaTHYECKOE OKHIAHUE,
JIMCTIEPCUS U CTAHAAPTHOE OTKIIOHEHHE. [[puMepbl MpUMEHEHHS] MATEMAaTUYECKOTO OKUTAHUS,
B TOM YHCJIC€ B 3aJjayaXx M3 TOBCEJHEBHOW XM3HU. MaTtemaTHdeckoe OXuJaHue OMHApHOU
CIy4YailHOM BENWYMHBL. MaremaTudeckoe OXHUAAHWE CYMMbl CJIyYallHBIX  BEJIUYMH.
Marematuueckoe OXHAAaHHE W  JUCIEPCUS TEOMETPUYECKOT0 UM  OMHOMHUAIBHOTO
pacnpeneneHui.

3aKoH OOJBIIMX YHMCET U €ro posib B HayKe, Mpupoje 1 obuiectBe. BeiOopouHblil MeTox
HCCJICIOBAHUM.

[IpriMepbl HEMPEPBIBHBIX CIYyYAHBIX BeIWYMH. [[OHATHE O TJIOTHOCTH pachpee/iCHUs.
3agauu, NOPUBOJAIIME K HOPMalbHOMY pacnpeaesneHuto. [loHstTHe o0 HOpMajlbHOM
pacnpeeeHuu.

NPEIMETHBIE PE3YJIBbTATBI

K konmy oOyuenuss B 10 kijiacce oOydarOIMiACS TMONYYHUT CICAYIOIIME MPEIMETHBIC
pPEe3yJIbTaThI:

YUTATh U CTPOUTH TAOJIUIIBI M TUATPAMMEI,

OTIepUPOBATh TOHATUSAMH: CpeaHee apupMETHYEeCKoe, MeIuaHa, HauOoJbIIee,
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HauMEHbIee 3HAaUEHHUE, pa3Max MacCHBa YHCJIOBBIX JIAHHBIX;

ONEpUPOBATh MOHATHSAMH: CIyYalHBIM SKCIEPUMEHT (OIMBIT) M CIydaliHOE COOBITHE,
AJIEMEHTApHOE COOBITHE (AJIEMEHTAPHBIN UCXO/) CIy4ailHOTO ONBITA, HAXOIUTh BEPOSITHOCTH B
ONbITAX C PaBHOBO3MOXKHBIMU CIIy4alHBIMM COOBITMSIMM, HAaxXOAWTb W CPAaBHMUBATH
BEPOSATHOCTH COOBITHH B U3YUEHHBIX CIIy4alfHBIX 3KCIIEPUMEHTAX;

HaXOJAUTh U (OPMYIUPOBATH COOBITHS: NEpecedeHne U 00beAMHEHUE TaHHBIX COOBITUH,
coObITHE, MPOTHUBOIOJIOKHOE JTAHHOMY COOBITHIO, IOJB30BaThCsS AMarpamMmamu Oiiiepa |
(bopMyI0ii CII0KEHUSI BEPOATHOCTEH MPH pelIeHnH 3a1ay;

OIEpUPOBATH ITOHATUAMU: yCIIOBHAsI BEPOATHOCTb, HE3aBUCUMbBIE COOBITHS,
HaXOJUTh BEPOSITHOCTU C MOMOIIbIO MpaBUjIa YMHOXKEHUS, C TIOMOIIbIO JIepeBa CIy4ailHOro
OTIbITA;

IPUMEHITh KOMOMHATOPHOE MPAaBUJIO YMHOXKEHHUSI IPU PELLIEHUU 3a/]1a4; ONIEPUPOBAThH

HOHSTHUIMU: UCIBITAHNUE, HE3aBUCUMbIE UCTIBITAHUS, CEPUS
UCHBITAHUN, YCIeX W HeyJauya, HaxOJIWUThb BEPOATHOCTH COOBITHI B CEpUM HE3aBUCHUMBIX
UCHBITAHUNA JO TEPBOro YycHexa, HaXOAUTh BEPOATHOCTH COOBITUH B CEpPUM MCIBITAHUMN
bepnymnu;

OIEpUpOBATh IMOHATUSAMU: CiIy4yailHas BEJIMYMHA, pACIpPENEICHUE BEPOATHOCTEM,
JyarpaMMa paclpeesIeHus.

K koHny oOyuenuss B 11 kijacce oOydaroIIMiCs MONYYHUT CIEAYIOLIME NPEIMETHBIC
pE3ybTATHI:

CpaBHHBAaTh BEPOSATHOCTH 3HAYCHUMN CIyYalHOW BEIMYMHBI [0 PACHPEICICHUIO WIH C
MOMOLUIBIO TUarpaMM;

OMEepUpPOBATH MOHATUEM MATEMATHUYECKOTO 0KHUIaHUS, TPUBOIUTH IPUMEPHI, KaK
IPUMEHSIETCS] MATEMATUUECKOE OKUIAHUE CITy4YallHON BEJIMUMHBI HAXOUTh MaTEMaTUYECKOE
OKUJaHUE TI0 JAHHOMY PacIpe/ie]IeHNI0; UMETh MPEeCTaBICHHE O 3aKOHE OOJIBIINX YUCEIT;
MMETH MPEJCTaBICHUE O HOPMAJIbHOM PaclpeIeICHUH.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC

OcHOBHOE coziepKaHHUe

HanmeHoBaHue pasaena (Tembl) | KOTHIECTBO OCHOBHBIC BH/IBI JICATCILHOCTH
Kypca JacoB oOy4aromuxcs
[IpencraBnenue JaHHBIX U 4 [IpencraBneHue JaHHBIX C TOMOIIBIO M3BiexaTh HHDOPMANMIO H3 TAGIHIL 1
omucarenbHasi CTAaTUCTHKA Tabuun u auarpamm. Cpennee JHATDAMM, HCITOTB30BATH TAGIHIE! U
apudmeTnueckoe, MeIMaHa, HauOOJbIIIEe NHATPAMMBI [T TIPEICTABICHHS
Y HaWMEHbIIIeE 3HAYEHUS, pa3Max, CTATHCTHYECKHX TAHHDIX.
JUCTICPCHA, CTAHAPTHOC OTKIIOHCHHUE HaxoauTh onucarenbHbIe XapaKTePUCTUKH
YHUCIJIOBBIX HAOOPOB JQHHBIX.
BohiiBUratb, KpPUTHKOBATH THIOTE3bI O
XapakTepe CIy4alHOM W3MEHYHMBOCTH U
onpenensomux eé paxkropax
Crny4aiiHble OIBITHI U 3 Crny4aiiHble SKCIEPUMEHTHI (OIBbIThI) U Boiaeasite Ha puMepax CiryyalHbIe

Cy4aiiHbIe COOBITHS, OTIBITHI C
PaBHOBO3MO>KHBIMU
AJIEMEHTapPHBIMU UCXOJIaMH

cllyyaiiHble COOBITHS. DlIeMEHTapHbIE
coObITHs (MCXO/II). BeposTHOCTH
cilyqaifHoro coObITHs. BepostHocTH
COOBITHI B OIIBITAX C PABHOBO3MOYKHBIMHU
AIIEMEHTAPHBIMU COOBITHUSMHU.
[TpakTuueckas pabota

COOBITHS B OITMCAHHOM CITY9aifHOM OIIBITE.
DopMyJIMPOBATH YCIOBUS MTPOBEIACHUS
CIIy4ailHOTO OIBITA.

Haxoauth BeposSTHOCTH COOBITHI B OMBITaX
C PaBHOBO3MO>KHBIMHM UCXO/IaMHU.
MoaeaupoBaTh OIBITHI C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
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MCXO0JIaMH B XOJI€ TPAKTUUECKOU pabOoThI

Omnepariuu HaJl COOBITHUSMH,
CJIO’)KCHHE BEPOSATHOCTEH

Onepanuu HaJl COOBITUSMHU: TIEPECCUCHHE,
00BbeIMHEHNE COOBITHH,
MIPOTUBOMOJIOKHBIE COOBITHS. [lnarpaMmel
Ditnepa. ®opmyiia CIOKEHUS
BEPOSITHOCTEN

HUcnoan3oBaTh AuarpaMMbl Jitiepa u
CJIOBECHOE OIUCaHUE COOBITHI JIJIs
hOpMYITHUPOBKH B U300payKESHUS
OOBEAMHEHHUSI U TIEPECEUECHUSI COOBITUH.
PemaTh 3a1a4m ¢ UCTIOJIB30BaHUEM
(OpPMYITBI CIIOKCHHS BEPOSTHOCTEH

VYcnoBHAsI BEpOSITHOCTb, IEPEBO
CIIy4aitHOro ombITa, (hopMyia
MOJTHOM BEPOSITHOCTH

Y HE3aBUCUMOCTh COOBITHIA

YciioBHas BEPOSITHOCTh. Y MHOKEHHE
BEPOSITHOCTEU. J[epeBo CcilydailHOro
skcriepuMenTa. opmyiia moTHOU
BepoSITHOCTU. HezaBucumMble COOBITUS

PemaTh 3a1a4m Ha HAXOXKICHUE
BEPOSITHOCTEN COOBITHI, B TOM YHCJIE
YCJIOBHBIX C IOMOIIBIO J€PEBA CIIy4allHOI'O
OMBITA.

OnpeaensiTe HE3aBUCUMOCTH COOBITUH TIO
dbopMyIie U 0 OpTraHU3aAINH CTy4aHOTO
OIbITa

OneMeHThl KOMOMHATOPUKH

KomOnHaTopHOE PaBUIIO0 YMHOKEHHUS.
[TepecranoBku u akropuan. Yucno
couetanui. TpeyronbpHuk Ilackans.
®opmyna 6unoma HeroToHa

Hcnoub30BaTh NpaBUIIO YMHOKEHHUS IS
MIEPEUNCIICHHS COOBITUI B CITy4ailHOM
OIIBITE.
[Tosb30BaTbest HOPMYIION M TPEYTOJIBHUKOM
[Tackans g onpeneneHus Yucia CoYeTaHnuin

Cepuu nocnegoBaTeIbHbIX
HCTIBITAHU T

bunapHbIi cl1y4alHbIN OIBIT
(ucnpiTaHMe), YCIEX U HeyAaua.
HezaBucumslie ucneiranus. Cepus
HE3aBUCHMBIX UCIIBITAHUM 10 IIEPBOIO

Pa30uBaTh CI0KHBIE SKCIIEPUMEHTHI HA
OTJICJbHBIC UCIIbITaHUs. OCBaNBaTh
NMOHSATHSA: UCIIBITAHUE, CEPUS] HE3ABUCUMBIX
HUCITLITAHUH.
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ycnexa. Cepusi He3aBUCHUMBIX UCIIBITAHUN
bepnymmm. [IpakTudeckas paboTa ¢
MCIIOJIb30BAHUEM 3JIEKTPOHHBIX TaOJIUIL

IIpuBOAUTH IPUMEPBI CEpUiL
HE3aBHUCHUMBIX UCIIBITAHUN.

PemaTh 3a1a4M Ha [TOKUCK BEPOATHOCTEN
COOBITHIA B CEpUU UCTIBITAHUHN J0 IEPBOTO
ycrnexa U B CEpUAX UCIBITaHUN bepHyun.

H3yuyarth B X01€ NpaKTHYeCKOH padoThI ¢

MCIIOJIb30BAHUEM 3JIEKTPOHHBIX TA0JIUIL
BEPOSITHOCTU COOBITHI B CEPUAX
HE3aBHUCHMBIX UCIIBITAHUI

Crnyuaiinble BEIMYUHBI U
pacnpeeneHus

CrnydaiiHasi BETUYUHA.

Pacnipenenenue BeposTHOCTEM.
Junarpamma pacnpeznenennsa. Cymma u
IIPOU3BEICHUE CIIYYalHbIX BEJIMYUH.
[Ipumepsl pactipenieneHuii, B TOM YHCIIe
reoMeTprUYecKoe U OMHOMHUAIIBHOE

OcBauBaTh NOHATHSA: CiIy4ailHas
BEJIMYMHA, paclpe/iesieHne, Tabauia
pacnpeaeneHnus, Juarpamma
pacnpeeseHus.

IIpuBoauTL NpUMeEPHI
pacrnpenesieHuil, B TOM YUCIie
reOMEeTPUYECKOro U OMHOMHAIILHOTO.
CpaBHMBAaTh pacrpe/iefieHus CIIy4aiHbIX
BenuunH HaxoamTs 3HaU€HUS CyMMBI U
MIPOU3BEACHUSI CITyYalHbIX BEJIMYMH.
CTpouThb H pacno3HaBaTh
reoOMeTpUUECKOe U OMHOMUAIIBHOE
pacnpeneneHue
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[ToBTOpEeHME, 000OIICHNHE, 5 IloBTOPSATH N3yueHHOE U BHICTPANBATH
CHCTEMATH3AIHS 3HAHMI OmnucarenbHas cratucTuka. CirydaiiHbie cHCTEMY 3HAHM]
OTIBITHI U BEPOSITHOCTH CITy4alHBIX
coObITuit. Onepanuu HaJl COOBITUIMH.
DeMeHTBl KOMOMHATOPUKH, CEPHUH
HE3aBUCUMBIX UCIBITAHUI
OBILEE KOJIMYECTBO 34
YACOB I10 ITPOIT'PAMME
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11 KVIACC

HaumeHoBaHue paszeia (Temsr) | KOTHIECTBO OcHoBHOE cozeprkaHue OCHOBHBIE BUJIBI ICSITEIHHOCTH 00 yJarOITUXCS
Kypca 4acoB

MaremaTnieckoe OXKU/TaHUE 4 [TpumMepsl MPUMEHEHHSI MATEMATHYECKOTO

CIIy4alHOU BEJIMYMHBI

OXU/aHus (CTpaxoBaHUeE, JOTepes).
MareMaTnuecKkoe 0KUJaHUE CYMMBI
CIIy4alHBIX BEJIMYUH. MaremaTuueckoe
OKHMJIaHHE T€OMETPUYECKOTO U
OMHOMUAIBHOTO pacupeneaeHui

OcBauBaTh MOHATHE MATEMATHUYECKOTO
OKUJIaHUSI.

IIpuBoauTH U 00CYKAATH TPUMEPHI
MPUMEHEHHS] MAaTEMATHYECKOTO 0XKHUJIaHUS.
Bbruncnsate MaTeMaTHYECKOE 0KHIaHUE.
Hcnonb3oBaTh NOHITHE MATEMAaTUYECKOTO
OKUJaHUS M €r0 CBOMCTBA NP PELICHUN
3ana4y. HaxoamTsk 110 U3BECTHBIM (OopMyliam
MaTeMaTH4YEeCKOE 0’KHJIaHUE CYMMBbI
CIIy4YalHBIX BEJIUYUH.

HaxoauTh 110 u3BeCTHBIM (hopMyIam
MaTEeMaTHYECKUE OXKUIAHUS CITydaliHbIX
BEJIMYMH, UMEIOIIUX T€OMETPUUYECKOE U
OMHOMUATBHOE pacTIpeICIICHUS

63



OenepanbHas pabouas nporpamma | Matematuka. 10-11 xmaccsl (0a30BbIid ypOBEHb)

Jlucniepcusi U CTaHJAPTHOE
OTKJIOHEHUE CIIYYaluHOU
BEJINYMHBI

Jlucnepcus U CTaHAAPTHOE OTKIIOHEHHUE.
Jlucrnepcuu reoMeTprUIecKoro u
OMHOMHUAIBLHOTO pacIpeieIeHus.
[IpakTuyeckas paboTa ¢ UCIONIB30BAHUEM
AIEKTPOHHBIX TAOIHIY

OcBanBaTh NOHATHSA: JUCIIEPCUS,
CTaHAAPTHOE OTKIOHEHUE CIIy4allHON
BEJINYUHBI.

HaxoauTtsb JAUCIICPCHUIO II0 pAaCIIPCACICHUIO.

HaxoauTh 1o u3BecTHBIM (hopmynam
JTUCTIEPCUIO TEOMETPUUYECKOTO U
OMHOMHUAIBHOTO pacIpeiesieHus], B TOM
Yrclie B XOJI€ MPAaKTHUECKON pabOThI €
MCIOJIb30BAHUEM 3JIEKTPOHHBIX TAOJIUIL

3aK0H OOJIBIINX YHUCE]

3akoH 6onbIIuX yucen. BerOopouHslit
METOJI HUCCIICIOBAHHIA.

[IpakTudeckast paboTa ¢ UCIOJIB30BAHHUEM
AJICKTPOHHBIX TAOTHIY

3HAKOMUTBCS C BBIOOPOUYHBIM METOJIOM
UCCIIE0BaHUs COBOKYITHOCTH JAHHBIX.
M3yuaTsh B X0/1€ NpakTHUECKON pabOThI C
MCIIOJIb30BAHUEM 3JIEKTPOHHBIX Ta0JIUIL
MpPUMEHEHHE BHIOOPOYHOTO METO/1a
UCCIIEI0BAHUS

HenpepriBHBIE cityyaiiHbie
BEJIMYUHBI (pacrpeeeHus)

[Ipumepsl HEMPEPBIBHBIX CIIyYalHBIX
BeJIMYMH. OYHKIMS IITIOTHOCTH
pacnpenenenus. PaBHomepHoe
pacnpenesieHue U €ro CBOMCTBa

OcBauBaTh NOHATUSA: HENPEPHIBHAS
Clly4yaliHas BEJIMYMHA, HEIIPEPBIBHOE
pacripeneneHue, GyHKIHS MII0THOCTH
BEPOATHOCTH.

IIpuBOAUTHL NpUMEPHI HENTPEPBIBHBIX
CIIy4alHBIX BEIUYUH.
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HaxoauTb BEpOSATHOCTH COOBITHM 110
JAHHOW (DYHKIIMU MJIOTHOCTH, B TOM YHCIIE
PaBHOMEPHOI'O PACIIPEACIICHUS

HopmanbHoe pacnipenenenue

3anaum, IPUBOASIIKE K HOPMATILHOMY
pacnpenenennto. yHKINS MIOTHOCTH U
CBOICTBa HOPMAJIBHOT'O PacTpe/ICICHHUS.
[IpakTuyeckast paboTa ¢ UCIOJIb30BAaHUEM
AJIEKTPOHHBIX TAOIHIY

OcBauBaTh NOHATHA: HOPMAIBHOE
pacrpeneiieHue.

BoiessiTh 110 ONMUCAHUIO CITyYailHbIC
BEJIMYMHBI, paCpeIeIEHHBIE TTO
HOPMaJIbHOMY 3aKOHY.

IIpuBoauTh MpUMeEPHI 33124, TPUBOISIINX
K HOpMaJbHOMY pactpeneneHuto. Haxoante
YHCJIOBBIE XapaKTEPUCTUKU HOPMAJIBHOTO
pacnpe/ielieHusl 0 U3BECTHBIM (OpMYyIIaMm.
PemaTsp 3a1aun, cBsI3aHHbBIE C IPUMEHEHUEM
CBOWCTB HOPMAJIBHOT'O PaCIIpEEICHUM, B
TOM YHCJIE€ C UCTIOJIb30BAHUEM DJIEKTPOHHBIX
Ta0IHUIL

[ToBTOpEeHue, 0600IICHUE U
cCUCTeEMATH3alUs 3HAHUN

19

IIpencraBineHne JaHHBIX C IOMOIIBIO
TaOJIUI U AMArpamMM, ONucaTeIbHAs
CTaTUCTHUKA, OIBITHI C PABHOBO3MOKHBIMU
AJIIEMEHTAPHBIMU COOBITUSMU,
BBIUHCIICHUE BEPOSTHOCTEH COOBITUI

I1OBTOPSATH N3Yy4EHHOE U BBICTPAUBATH
CUCTEMY 3HAHUMI
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C MpUMEHEeHHeM (HopMyr U rpapuUecKux
METO0/10B (KOOpAMHATHAS MpsiMasi, AEPEBO,
nuarpamma Disiepa), clyqdaiHbie
BEJIMYMHBI U paclpeeIeHusl,
MaTEMaTHYECKOE OKUJAHUE CITydalHOU
BEJINYUHBI

OBUIEE KOJIMYECTBO
YACOB I10 [TPOI'PAMME

34
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