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@enepanpHas pabouas mporpaMma mo ydyeOHOMYy mnpeamery «MaremaThkay
(0a3oBbIN ypoBeHb) (mpeameTHas obnacTh «Maremarnka U MHQOpPMATHKa») BKIIOYAET
MOSICHUTENIbHYIO 3aIIUCKY, COJIEP)KaHHE 00yUEHUs, MIIAHUPYEMbIE PE3yIbTaThl OCBOCHHUS
IIPOrpaMMBI [0 MaTEMATUKE, TEMAaTHYECKOE TUIAHUPOBAHUE.

[TosicHuTeNnbHAs 3aMUCcKa OTpakaeT OOIIKe 1ENIU U 3a1a4i U3YYEeHHS] MATEMATHKH,
XapaKTEPUCTUKY TCUXOJIOTMYECKUX MPEANOChUIOK K €€ M3YYeHHI0 OOy4arolUMMUCH,
MECTO B CTPYKType YdeOHOro IJjiaHa, a TaKXKe MOAXOAbl K OTOOpYy CoAep:KaHMUs,
K ONPEJICTICHUIO TIAaHUPYEMBIX PE3YIbTaTOB.

Copepxanue o00y4yeHHUsI PpaCKpbIBAE€T COJAEp)KATEIbHbIE JIMHUHU, KOTOpHIE
npeuIaratoTesi sl 005S3aTeIbHOr0 M3Y4YeHHsI B KaKJIOM KJacce Ha YPOBHE CPEIHEro
o01ero oopa3zoBaHusl.

[lnaHupyemble pe3ysnbTaTbl OCBOEHMS MPOTrpaMMbl IO MaTEMaTHKE BKIHOYAOT
JUYHOCTHBIE, METAlpeIMETHbIE pEe3yabTaThl 3a BeCh Nepuoa OOydyeHHUsT Ha YpPOBHE
cpeaHero oOLEero o0pa3oBaHMs, a TAKXKE MPEIMETHbIE JOCTHXKEHHsS OOy4arolerocs
3a KaXIbli To/1 00ydeHus

INOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1o MaremMaTHKE Ha YpPOBHE CpeIHEro oOIiero oopa3oBaHUs
pazpaborana Ha ocHoBe PI'OC COO ¢ y4€ToM COBPEMEHHBIX MHUPOBBIX TPEOOBaHUIA,
MPEIbABIIEMbIX K MAaTeMaTUueCKOMY OOpa30BaHUI0, W TPATUIUNA POCCHUICKOTO
oOpa3zoBanusi. Peanuzainus nporpaMMbl MO MaTeMaTHKe OOECledYuBaeT OBJIAJCHUE
KJIFOUEBBIMU ~ KOMIIETEHUUSAMH, COCTaBISIOIIMMU  OCHOBY I  CaMOpa3BUTHS
U HEMPEPhIBHOTO 00pa30BaHUs, IEJIOCTHOCTh OOIMIEKYIbTYPHOTO, JUYHOCTHOTO U
MO3HABATEIBLHOTO PA3BUTHUS JIMYHOCTU 00 YyUaOIINXCS.

B nporpamme 1o maremaTHKe y4TEHBI MU W mojokeHus: KoHuenuuu pa3BUTHS
MaTemaTudeckoro oopasoBanus B Poccutickoit deneparuu. B cooTBETCTBUY ¢ Ha3BaHUEM
KOHIIENIMY, MaTeMaTUYecKoe OOpa30BaHHUE [OJKHO, B YACTHOCTH, MPEIOCTABISAThH
KOKJIOMY 00yJaroneMycsi BOSMOKHOCTh JIOCTIDKCHUS YPOBHSI MAaTeMAaTUYECKUX 3HAHUM,
HEOOXOIMMOTO I TallbHEHIIeH YCIIEeNTHON KU3HU B obmiecTBe. IMEHHO Ha perieHne
ATOM 3aJlauM HalleJIeHa MporpaMMa o MaTeMaTuKe 6a30BOro ypOBHSI.

B snoxy mudpoBoit TparnchopManum Bcex cdep UETOBEUECKON NEATCTLHOCTH
HEBO3MOXXHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM 4YeJOBeKOM 0Oe3  06a3oBoi
MAaTeMaTUYECKOW MOATOTOBKH. YK€ B IIKOJIE MATEMATHUKA CIIYKUT ONOPHBIM MTPEAMETOM
IS U3Y4EHUsT CMEXKHBIX JHUCIUIUIMH, a B JKW3HU TIOCII€ IIKOJbl peajibHOU
HEOOXOAMMOCTBIO CTAHOBUTCS HEMPEPHIBHOE 00pa3zoBaHUE, YTO TPeOYyeT MOTHOLICHHOM
0a30Bol 00I11e00pa30BaTEILHON TOATOTOBKH, B TOM YHCIE W MaTeMaTHYeCKOW. DTO
OOYCJIOBJIEHO TE€M, YTO B Hallld JHU PaACTET YKCIO CHEIUAILHOCTEH, CBS3aHHBIX
C HEMOCPEJACTBEHHBIM MMPUMEHEHUEM MaTEMAaTHKU: U B cpepe IKOHOMUKH, U B OU3HECE,
Y B TEXHOJIOTHYECKUX 00JIACTAX, U 1ayKe B TYyMaHUTapHbIX chepax. Takum o6pa3zom, Kpyr
OoOy4Jaromuxcs, Mg KOTOPhIX MaTeMaTUKa CTAaHOBUTCS 3HAUYUMBIM TMIPEAMETOM,
CYILIECTBEHHO PACIIUPSIETCS.
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[IpakTryeckas MOJE3HOCTh MaTeMaTUKU OOYCIOBJIEHA TEM, 4TO €€ MpPeaMETOM
ABIIAIOTCS (PyHJAaMEHTAIbHBIE CTPYKTYPhI HAIIIETO MHUpPA: MPOCTPAHCTBEHHBIE (HOPMBI U
KOJINYECTBECHHBIC OTHOIICHUS OT MPOCTEUIINX, YCBAMBAEMBIX B HEMOCPEICTBEHHOM
OMbITE, JO JOCTaTOYHO CJIOKHBIX, HEOOXOAUMBIX [l PpPa3BUTHS HAYYHBIX W
TEXHOJOTUYECKUX UJeh. be3 KOHKPETHhIX MATEeMaTHYECKUX 3HAHUW 3aTPYyJAHEHO
MMOHUMAHHWE TIPUHIIUIIOB YCTPOMCTBA M HCIOJIb30BAHUS COBPEMEHHOM TEXHHKH,
BOCIIPUSITUE MW HMHTEPIpETAs Pa3HOOOpPa3HOW COIMAIbHOH, SKOHOMHYECKOM,
MOJIMTUYECKON  mHpopMaluu, Manodh(EKTUBHA TIOBCEAHEBHAs  IPAKTHYECKas
JIeATeNbHOCTh. Kaxx10My 4enoBEeKy B CBOEH KU3HH MPUXOIUTCS BBINOJIHATH JOCTATOYHO
CJIOKHBIC PACUYETHI U COCTABIISATh HECIIOKHBIE AT OPUTMbI, HAXOAUTh HY)KHBIC (DOPMYIIBI
U IPUMEHSTh WX, BIAIETh MPAKTUYECKUMU NPUEMAMU T€OMETPUUECKUX M3MEPEHUN U
NOCTPOEHUHM, 4YWTaTh WH(GOPMAILIMIO, TMPEACTABICHHYIO B BUIY TaOlMIl, JUarpamm
U rpaduKoOB, >KUTh B YCJIOBHSIX HEONPEAEIEHHOCTH M TOHUMATh BEPOSTHOCTHBIN
XapakTep CIy4alHbIX COOBITHH.

OmHOBPEMEHHO C pacmmpeHueM cdep MPUMEHEHHS MaTeMaTUKH B COBPEMEHHOM
obmecTBe Bc€ Oojiee BaKHBIM CTAHOBUTCS MAaTEMaTHYCCKUW CTHJIb MBIIUICHHS,
MPOSIBIAIOIINICA B ONPEACIEHHBIX YMCTBEHHBIX HaBBIKax. B mporecce wu3ydeHus
MAaTEMATUKH B apCEHAl MPUEMOB W METOJOB MBIILICHUS YEJIOBEKA E€CTECTBEHHBIM
00pa3oM BKJIIOYAIOTCS MHAYKIMS U ASAYKIUs, 00001IeHne U KOHKPETU3allus, aHAIU3 U
CUHTE3, KJIacCU(PUKALUs U CUCTEMaTu3alus, abctparupoBanre u aHajgorusi. OObEeKThI
MaTeMaTUYECKNX YMO3aKJIIOUEHUM, TMpaBWa MX KOHCTPYMPOBAHHS PACKPBIBAIOT
MEXaHU3M  JIOTHYECKHX  TOCTPOCHHUH,  CHOCOOCTBYIOT  BBIPAOOTKE  yMEHUS
dbopmynupoBaTh, O0OOCHOBBIBaTh W JOKAa3bIBaTh CYXKJEHHS, TEM CaMbIM pPa3BUBAIOT
JIOTUYECKOE MBIIIUICHHE. MaTteMaTuKe MPUHAIICKUT BeAYIast pojib B (OPMUPOBAHUU
AITOPUTMUYECKON KOMIIOHEHTBI MBIIUIEHUS M BOCIUTAHUM YMEHHUH JEWCTBOBATH
10 33JaHHBIM AITOPUTMAM, COBEPIIEHCTBOBATh M3BECTHBIE U KOHCTPYMPOBATH HOBBIE.
B mpomecce pemeHus 3amad — OCHOBHOM YYeOHOW JEATETBHOCTH Ha ypOKax
MAaTEMATUKH — Pa3BUBAIOTCS TBOPUECKASI U MPUKJIAIHASL CTOPOHBI MBILIJIEHUS.

OOydyeHue maremMaThKe Aa€T BO3MOXKHOCThH Pa3BUBATH Y OOYYAIOIIUXCS TOYHYIO,
palMoHAILHYI0O U MH(POPMATUBHYIO peYb, YMEHUE OTOMpATh HamOoJiee MOAXOISAIINE
S3BIKOBBIC, CUMBOJMYECKHE, TpadUyecKhe CpeJCTBa ISl BBIPAKEHUS CYXKICHUN U
HarJISIAHOTO UX MPEICTaBICHUS.

Heo0xonuMbpIM KOMIOHEHTOM OOIIEH KyJIbTYphl B COBPEMEHHOM TOJIKOBaHUU
ABJISIETCS O0II[ee 3HAKOMCTBO C METO/IaMU TTO3HAHUS ICHCTBUTEILHOCTH, IIPEICTaBICHUE
O MpPEeIMETE W METOJI€ MaTEMaTUKH, €ro OTIMYUS OT METOJ0B E€CTECTBEHHBIX H
TYMaHUTApHBIX HAyK, 00 OCOOEHHOCTSAX MPUMEHEHUS MaTEMaTUKU ISl PEIICHUs
Hay4YHBIX W MPUKIAJHBIX 337a4. Takum o0pa3oM, MaTeMaTHueCKoe 00pa30BaHUe BHOCUT
CBOM BKJIaJl B pOpMUpOBAHUE OOIIEH KYIbTYPhI YEIOBEKA.

N3ydenne MareMaTWku CIOCOOCTBYET ACTETUYECKOMY BOCHHUTAHHUIO YEJIOBEKa,
MOHUMAHUIO KpacoTbl W U3SIIECTBA MATEMaTUYECKUX PACCYXKICHUW, BOCIPUATHUIO
reOMETPUIECKUX (POPM, YCBOCHHIO UJIEU CUMMETPHH.
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[TpuopureraeiMu 1enaMu oOyueHust matematuke B 10—11 kimaccax Ha 0a3oBOM
YPOBHE SIBJISIOTCSL:

(opMUpOBaHUE LEHTPATBHBIX MAaTEMAaTUYECKUX MOHATHU (YUCIIO, BEJIMYMHA,
reomeTpuyeckas (urypa, mnepeMeHHas, BEpPOSTHOCTb, (QYHKIIHS), OOECIEeUMBAIOLIUX
MPEEMCTBEHHOCTh M MEPCIIEKTUBHOCTh MAaTEMaTUUYECKOT0 00pa3oBaHus 00yJarouXcs;

NOJIBE/ICHUE OOYy4YaloIIMUXCsd Ha JOCTYIHOM JUIsi HUX YpPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTeMaTUKU U OKPYXKAOLIEro MHUpa, TOHUMAaHUE MAaTEMAaTUKHA KaK 4acTH
o01Iell KyJIbTYpbl YEJIOBEUECTBA;

pa3BUTHE WHTEIUVIEKTYAIbHBIX M TBOPYECKUX CHOCOOHOCTEH OO0ydarommxcs,
MIO3HABATEJIbHON aKTHMBHOCTH, MCCIEAOBATEIbCKUX YMEHHM, KPUTUYHOCTH MBIIIJIEHUS,
MHTEpeca K U3yYCHHUIO MaTEMaTUKH;

dbopmupoBanue (GYHKIMOHAIBHOM MAaTeMaTHYeCKOW TIpaMOTHOCTU: YMEHUs
pacrno3HaBaTh MAaTE€MATHUYECKHE AaCHEKTbl B PEAJbHBIX JKU3HEHHBIX CHUTYalUsAX
U TOpU U3YYCHUHM JPYTUX YYEOHBIX MPEAMETOB, MPOABJICHUS 3aBUCUMOCTEH H
3aKOHOMEpHOCTeH, (GOpMYJIMpOBaTh WX Ha S3bIKE MaTeMaTUKU U CO3/1aBaTh
MaTeMaTUYeCKHe MOJENH, [PUMEHITh OCBOCHHBIM MaTeMaTUYECKUH  armapar
JUISL pelieHusl MPaKTUKO-OPUEHTUPOBAHHBIX 3aJa4, MHTEPIPETUPOBATh U OLIEHUBATDH
IIOJIyYCHHBIE PE3YJIbTATHI.

OcCHOBHBIMM JIMHHUAMH conepxaHus marematukn B 10-11 kmaccax sBistores:
«Yucna u BeIMUCICHUSNY, «AnTedpay («Anredpandyeckue BHIPAKEHUSY, «YpaBHEHUS U
HEepaBeHCTBay), «Hauana maTemaTnueckoro ananuszay, «I'eomerpush» («I'eomerpuueckue
burypsl 1 ux cBoMcTBa», «M3MepeHne TeOMETPUUYECKUX BEIMYUH»), «BeposTHOCTh 1
CTaTUCTHKa». JlaHHBIC JIMHUM pPAa3BUBAIOTCS IApaJUIC]IbHO, KaXkJlas B COOTBETCTBUU
C COOCTBEHHOM JIOTUKOM, OJIHAKO HE HE3aBUCHUMO OJIHA OT IPYroi, a B TECCHOM KOHTAKTe
u B3aumojehcTBuu. Kpome »3Toro, ux oOOBEAMHSET JOrMYECKas COCTaBJISIOIIAs,
TPaZULIMOHHO MPUCYILAs MaTEMATUKE U TPOHU3BIBAOIIAs BCE MATEMAaTUYECKHUE KYPChI U
conepkarensubie TuHUU. ChopmynupoBanHoe B PI'OC COO TtpeboBaHuEe «BiIaeHUE
METO/IaMH JTOKA3aTeJbCTB, AJITOPUTMAMHU pEUIeHUsl 3ajad, yMeHue (HOopMyIupoBaTh
ONpPE/CIICHUs, AKCHOMBI W TEOPEMBbI, INPUMEHATh X, MPOBOJUTH JOKa3aTEIbHbIE
paccyXIeHusi B XOJIe¢ pELIECHHUs 3aJauy» OTHOCHUTCS KO BCeM YUE€OHBIM Kypcam, a
dbopMupoBaHUE JOTMYECKUX YMEHUH pachpenensieTcss Mo BCeM TojaM o00y4deHUs
Ha YpOBHE CpeJIHETO 00111eT0 00pa3oBaHusl.

B cootBerctBun ¢ ®I'OC COO matemaTHKa SBISETCS 0053aTEIbHBIM MPEAMETOM
Ha JaHHOM ypoBHE oOpas3oBanHus. IIporpammoii mo maTemaTHKE MpelycMaTpUBACTCS
u3ydyeHue ydeOHoro mnpeamera «MaremMaTuka» B paMKax TpEX Yy4eOHBIX KYpPCOB:
«AnreOpa W Hayajga MaTeMaTUYeCKOro aHamusa», «l'eomerpusi», «BeposTHOCTH U
cTaTuCTHKa». DOpMUPOBAHKE JIOTMUECKMX YMEHHW OCYILECTBIISIETCS HA MPOTSKEHUU
BCeX JieT oOy4deHUs Ha YpOBHE CpPEIHEro oOIero oOpa3oBaHUs, a DJIEMEHThI JIOTUKU
BKJIFOUAIOTCS B COJIEpKaHUE BCEX HA3BAHHBIX BBIIIE YU€OHBIX KYpPCOB.

OO611ee 4MCIIO YacoB, PEKOMEHIOBAHHBIX ISl U3y4deHus: maTteMaTiuku — 340 4acos:
B 10 kmacce — 170 ygacoB (5 ywacoB B Hemenmo), B 11 kmacce — 170 gacoB (5 ydacos
B HEJIEIIO).
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUMSA INTPOI'PAMMBI
IO MATEMATHUKE HA YPOBHE CPEJHEI'O OBILIEI'O OBPA30OBAHUA

N3ydenne MareMaTuku Ha YpOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUs HAIPaBICHO
Ha JIOCTIDKEHHE OOYYaroNIMMUCS JIMYHOCTHBIX, METAlPEIMETHBIX U MPEAMETHBIX
00pa3oBaTebHBIX PE3YyJbTaTOB OCBOCHHS YUEOHOIO MpeIMeTa.

JIMUHOCTHBIE PE3YJIBTATbBI

B pesynbrare u3ydeHus MaTeMaTUKU HAa YPOBHE CPEIHETO 00IIero oOpa3oBaHUS
y oOyuatoierocsi 0yayt copMupoBaHbl CIETYIOUIUE JUYHOCTHBIE PE3YIbTaThl:

1) rpa:kaaHCKOro BOCIMTAHUA:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKOW TMMO3UIMHM OOYYaIOMIerocss KaK aKTUBHOTO W
OTBETCTBEHHOT'0 YJICHA POCCHICKOro 0OIleCTBa, MPEACTaBICHHE O MAaTEMAaTHYECKUX
OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUUHBIX CTPYKTYP, SABJICHUM, MPOIETYP IPaKTaHCKOT'O
oOrecTBa (BHIOOPHI, OMPOCHI M APYrO€), YMEHUE B3aMMOJICHCTBOBATH C COIUATBHBIMHU
WHCTUTYTaMU B COOTBETCTBUHU C UX (DYHKIHUSIMU U Ha3HAYCHUEM;

2) NaTpUOTUYECKOI 0 BOCIIUTAHUS:

c(hOPMUPOBAHHOCTh  POCCHUMCKON TIpakJTaHCKOW HMACHTUYHOCTH, YBaKEHUS
K TPOLUJIOMY M HACTOSIIIEMY POCCHUUCKOM MaTeMaTHUKH, IEHHOCTHOE OTHOILICHHE
K JOCTHKCHUSIM POCCUMCKUX MATEMATHKOB M POCCHMCKOM MATEMATHYECKOW IIKOJIbI,
HCIIO/Ih30BAaHUE ITUX JIOCTHIKCHHUH B APYTHX HayKaX, TEXHOJIOTHIX, chepax SIKOHOMHKH,

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAaHUE JYyXOBHBIX IICHHOCTEH pOCCHHCKOro Haponaa, chHOpMUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHUS, JTHYECKOTO TIIOBEJACHUS, CBS3aHHOTO C TIPAKTHYCCKUM
MPUMEHEHUEM JOCTIKEHUU HAyKHW M JIESITEIbHOCTHIO YYEHOT0, OCO3HAHUE JIMYHOTO
BKJIa/Ia B TOCTPOCHUE YCTONYHMBOTO OYIyIIETro;

4) 3cTeTHYECKOr0 BOCIIUTAHMSA:

ACTETUYECKOE OTHOLIEHWE K MHUpPY, BKIIOYAsd JCTETUKY MAaTeMaTHYECKHX
3aKOHOMEpHOCTEN, OOBEKTOB, 3aJad, pEIICHWI, pacCyXIE€HHUI, BOCHPUHUMYHBOCTH
K MaTeMaTU4ECKUM acCIeKTaM pa3JIMYHbIX BUJIOB HCKYCCTBA;

S) puzH4ecKoro BOCIMTAHUS:

c(hOpMUPOBAHHOCTh YMEHHSI MPUMEHSITh MaTEMaTHYECKUE 3HAHHUS B HMHTEpecax
3I0pOBOro M 0Oe30macHOro oOpasza >KM3HU, OTBETCTBEHHOE OTHOIIECHHE K CBOEMY
3JIOPOBBIO  (370pOBOE IIUTAHHWE, COATAHCUPOBAHHBIM PEXKHM 3aHATHA W OTIbIXA,
peryisipHas (usnyeckas akTUBHOCTb), (DU3NUECKOE COBEPIICHCTBOBAHUE MPU 3aHSATHUAX
CIIOPTUBHO-030POBUTEIILHON AEATEIbHOCTHIO;

6) TPya10BOr0 BOCIIUTAHMS:
TOTOBHOCTh K TPYAY, OCO3HAHUE IIEHHOCTU TPYAOJIOOUS, UHTEPEC K Pa3TuIHBIM
chepam mnpodeccuoHaIbHON JEATEIbHOCTU, CBS3aHHBIM C MaTeMaTUKOM U ¢

7
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NPWIOXKEHUSIMU, YMEHUE COBEpIIaTh OCO3HAHHBIM BbIOOp Oyaymied mnpodeccuun
U pEaM30BbIBATh COOCTBEHHBIE >KM3HEHHBIE IUIAHBI, TOTOBHOCTh M CIIOCOOHOCTH
K MaTeMaTH4eCKOMY OOpa30BaHUIO M CaMOOOPa30BaHUIO HA MPOTSHKEHUM BCEH JKU3HU,
TOTOBHOCTh K aKTUBHOMY YYACTHUIO B PELICHUM NPAKTUYECKUX 3a7a4 MATEMaTHYECKOM
HaIPaBJICHHOCTH;

7) 3K0JIOrH4ecKOro BOCIUTAHMS

c(hOpPMUPOBAHHOCTD IKOJOTHYSCKON KYIbTYphl, TOHUMAHHUE BIUSHUS COIUAIILHO-
PKOHOMHYECKHX IIPOIIECCOB HAa COCTOSTHUE MPUPOTHON M COIMAIBHON CPEIbl, OCO3HAHHE
rI00ABPHOTO XapakTepa SKOJOTHYSCKHX TMPOoOJIeM, OpHEHTAlMs Ha IPUMCEHEHHUC
MaTeMaTUYeCKUX 3HAHUW JUIsl pElIeHHs] 3a7ad B 00JIACTH OKPYXKAIOMIEH CpPeIbl,
IUTAHMPOBAHUE TIOCTYIKOB M OIICHKH WX BO3MOXKHBIX ITOCJICICTBUU IS OKPYXKAOIICH
CpeIbl;

8) neHHOCTH HAYYHOI O MO3HAHMSI:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHSA HAYKW M OOIIESCTBEHHOW MPAKTHKU, TOHUMAHUE MAaTEMAaTHIECKON HAyKH Kak
cepbl 4eTOBEUECKON IeATETHPHOCTH, STANOB €€ Pa3BUTHS M 3HAYUMOCTH JIJISI Pa3BUTHS
[UBUJIM3AIMM, OBJIQJICHUE SA3BIKOM MaTeMaTUKU U MAaTeMaTHUYEeCKOW KYJIbTypOu
KaKk  CpEeICTBOM  TIO3HAaHUSI MHpa, TOTOBHOCTh  OCYIIECTBISTH  MPOCKTHYIO
U UCCJIEJIOBATEIbCKYIO AEATEIbHOCTh MHIUBUIYAIbHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbrare ocBoeHUsI MpOorpaMMBbI 110 MaTeMaTHKE HAa YPOBHE OCHOBHOT'O OOIIIETO
oOpa3oBaHusi y obydvarorierocs Oyayr copMupoBaHbl METaPEeAMETHBIC PE3yIbTaThl,
XapaKTEePU3YIOIIUECsS OBJIAJICHUEM YHUBEPCAJIbHBIMU MO3HABATEIILHBIMU JEHCTBUSIMH,
VHUBEPCAILHBIMM ~ KOMMYHUKATUBHBIMH ~ JICUCTBUSIMM W YHHUBEPCAJIbHBIMU
pPEryJIsATUBHBIMHU JIEUCTBUSMH.

Ilo3naBarebHble YHHBEPCAJIbHBbIC YUeOHbIE 1eiICTBUA
Bba3oBble Jornueckue aeMcTBUA:

BBUSIBISITh W XAPAaKTEPHU30BaTh CYIICCTBCHHbIC NPU3HAKK MAaTEMaTUYECKHX
OOBEKTOB, MOHATHI, OTHOLICHUUA MEXKIY MOHATHUSAMHU, (HOPMYIUPOBATH OMpPEIEICHUS
MOHSTUM, YCTAHABIMBATh CYIIECTBEHHBIM MpHU3HAK KilacCU(PUKALMKM, OCHOBaHUS
17151 000OIIEHUS ¥ CpaBHEHUS, KPUTEPUH MPOBOAUMOIO aHAJIN3A;

BOCIIPUHUMATH, (DOPMYIHPOBATH U MPEOOPA30BHIBATH CYKACHUS: YTBEPIUTEIIbHBIC
U OTpHUIlaTeNIbHbIC, €IUHUYHBIC, YaCTHBIC U OOIIIHUE, YCIOBHBIC,

BBIBJISITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBA3M W IPOTUBOPEUUS
B (¢akrax, [IaHHbIX, HaONIOACHUSX W YTBEPXKACHHSIX, TWpenjaratb KpUTEPUU
JUISL BBISIBJICHHS] 3aKOHOMEPHOCTEN U TPOTUBOPEU M,

JI€TIATh BBIBOJIBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKHU, JEAYKTUBHBIX U MHIYKTUBHBIX
YMO3AKIIOUEHUM, YMO3aKIIOUEHUN M0 aHAJIOTUH;
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IPOBOJUTh CAaMOCTOSITENIBHO JOKA3aTeIbCTBA MAaTEMAaTUYECKUX YTBEP)KIECHUMN
(mpsiMble ¥ OT TPOTUBHOIO), BBICTPAMBATh APryMEHTALUIO, MPUBOAUTH HPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE CYXACHUSI U BHIBOJIbI;

BbIOMpATh Ccroco0 peleHus y4eOHOM 3aJaud (CpaBHHBATh HECKOJIBKO BapHAHTOB
peleHusi, BbIOUpaTh Hanbosee MOAXOASAIINM ¢ yUETOM CaMOCTOSITENIbHO BbIIEICHHBIX
KPUTEPUEB).

ba3oBble ucciieaoBaTe/ibCKue 1eiicTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK HMCCJICIOBATCIbCKHA HWHCTPYMEHT TIO3HAHUS,
dbopMyIHpoBaTh BOMPOCH], (UKCUPYIOIINE MPOTUBOpEUne, MpoliemMy, yCTaHaBINBAThH
HUCKOMOE U JTaHHOE, ((OPMHUPOBATH THIIOTE3Y, ApT'yMEHTHPOBATH CBOIO MO3UITUIO, MHEHUE;

MPOBOAUTh CAMOCTOSITEIbHO CIUIAHUPOBAHHBIA OKCIEPUMEHT, WCCIIEIOBAHHE
10 YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYecKoro OOBEeKTa, SBICHHS, IpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTY OOBEKTaMH, SIBICHUSIMH, TIPOIECCAMU;

CaMOCTOATENFHO (HOpPMYITHpPOBaTh O00OOIIEHHST W BBIBOABI IO pe3yJbTaTaM
MIPOBEIEHHOTO HAOJIOJCHUS, UCCICIOBAaHUS, OICHUBATH JOCTOBEPHOCTH MOMYyYEHHBIX
pe3yIbTaTOB, BEIBOJIOB 1 O0OOIICHHUI;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpoIlecca, a TakKe BBIIBUTATH
MPEINOJIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCJIOBHSIX.

Pabora ¢ undopmanmneii:

BBISBJIATH ACPUITNTH HHPOPMAIINH, TaHHBIX, HEOOXOIUMBIX JIJIT OTBETA Ha BOIIPOC
U I pEIICHUS 3a/1a4H;

BbIOMpaTh WHOOPMAIMIO W3 HMCTOYHUKOB PA3JIMUYHBIX THUIIOB, aHAJIU3UPOBATH,
CHUCTEeMaTU3UPOBaTh M HHTEPIPETHPOBATh WH(DOPMAIINIO pa3IUYHBIX BUAOB U (hopm
MIPE/ICTABIICHUS;

CTPYKTYPHPOBaTh HMHQPOPMAIINIO, TPEACTaBIAT, €€ B pa3IUYHBIX (opmax,
WJUTIOCTPUPOBATH TpadUyuecKu;

OLICHWBATh HAAEKHOCTh MHPOPMAIUU IO CAMOCTOATEIHHO CPOPMYTHMPOBAHHBIM
KpUTEPHsIM, CHOPMYITUPOBAHHBIM CaMOCTOSTEIIHHO.

KoMMyHHKATHBHbIE YHUBepcalbHble YUeOHbIe HeiicTBUS:

BOCTIpUHUMATh W (OPMYJIMPOBATHh CYXKJACHHS B COOTBETCTBHU C YCIOBUSMH
U [EJISIMH OOIICHHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PCHHS B YCTHBIX U
MMCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUSI 11O X0y PEIICHUS 3aa4l, KOMMEHTHPOBAThH
MOJIYYCHHBIN PEe3yJIbTaT;

B XOJ€ OOCYXACHHs 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOHl TEMBI,
npoOJieMbl, pelaeMoi 3ajjauu, BhICKa3bIBaTh UJCH, HAIlCJICHHbIE Ha TOUCK pEIIeHUS,
COTIOCTABJIATh CBOM CYXKACHHS C CYKICHHSIMH JAPYTUX YYaCTHUKOB JHANIOTa,
OOHapYyXUBaTh Pa3InYUe M CXOJICTBO MO3UIMH, B KOPPEKTHOU (hopme popmynupoBaTh
pa3HOrIacus, CBOU BO3PAKCHHUS,

MPENICTABIISATh PE3ylbTaThl PEUICHUS 3aJaud, SKCIEPUMEHTa, WCCIEIOBAHMS,
MPOEKTa, CaMOCTOATEILHO BBIOMpaTh (GOpMAT BBICTYIUICHHS ¢ Yy4ETOM 3aaad
MPEe3CHTAIIMU U OCOOCHHOCTEH ayaUTOPHH.
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PerynsiTuBHBI€ YHHMBEpPCaJbHbIE Y4eOHbIE 1eHCTBUA
Camoopranmzanmsi:

COCTaBJIATH IUIaH, aJITOPUTM pEIIeHUs 3a/1auu, BRIOUPATh CIIOCO0 PEIICHHS ¢ YIETOM
UMEIOIITUXCS PEeCYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpOBaTh U
KOPPEKTUPOBATH BApUAHTHI PEIICHUH ¢ YIETOM HOBOM WH(OpPMAITUH.

CaMOKOHTPO/Ib, 3MOLMOHATIBbHBIH HHTE/JIEKT:

BJIaJIeTh HABBIKAMU IO3HABATEJIbHON pe(JIEKCUU KaK OCO3HAHMS COBEPILIAEMBbIX
JNEHUCTBUM W MBICIUTENbHBIX TPOLIECCOB, HX pPE3YyJbTaToOB, BIAAETh CHoco0aMu
CaMOITPOBEPKH, CAMOKOHTPOJISI Tpoliecca M pe3yjbTaTa pelieHHus MaTeMaTH4eCKON
3aj1auu;

NpeIBUIETh TPYAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTh MpU PELICHUU 3aauH,
BHOCUTh KOPPEKTUBBI B JIESATEIILHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, JAHHBIX,
HaNJIEHHBIX OLIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

OLIEHMBAaTh COOTBETCTBUE pe3yJbTaTa LEIH M YCIOBHUSIM, OOBSCHATH MPUUYUHBI
JOCTHKECHHSI WA HEIOCTHKEHUS Pe3yIbTaTOB IEITEIbHOCTH, HAXOIUTh OINOKY, 1aBaTh
OLIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eATEIbHOCTD:

IOHKMMATh U UCIIOJIb30BaTh MPEUMYLIECTBA KOMAaHHON U HHAUBUAYAIbHON pabOThI
OpU pelleHud Y4eOHbIX 3a/ady, NPUHHUMATh 1EJb COBMECTHOH JESITEeIbHOCTH,
IUIAaHUPOBATh OPraHMU3allMi0 COBMECTHOW pPaboOThl, pacnpeneniarTb BUIbl PadorT,
JIOTOBapHUBAThCS, OOCYXKIAaTh MPOIECC M Ppe3yiabTaT paboThl, 0000IIaTh MHEHUS
HECKOJIbKUX JIIOJICH;

y4acTBOBAaTh B TIpPYNNoOBbIX (opMax padoTel (0oOCyxaeHus, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBD» U HHBIE), BBIIOJHATH CBOIO YaCTh Pa0OTHI U KOOPIUHUPOBATH CBOU
JICHCTBHSI C APYTUMU YIeHAMU KOMaH/Ibl, OIICHMBATh KA4E€CTBO CBOETO BKJIaga B OOIIUit
IPOAYKT MO KPUTEPUAM, C(HOPMYIUPOBAHHBIM yYaCTHUKAMHU B3aUMO/ICHCTBUSI.

ITPEAMETHBIE PE3YJIbTATDBI

[IpenmeTHbIe pPE3yNIbTaThl OCBOEHHUSA MPOTrpaMMbl MO MaTeMaTHKEe Ha 0a30BOM
YpOBHE Ha YPOBHE CpPEHEro OOIIEro o0pa3oBaHus MPEACTABICHBI MO TojlaM 00y4eHUS
B paMKax OTHEIhHBIX YYEOHBIX KYPCOB B COOTBETCTBYIOIIMX pa3ieiax MpOorpaMMBbI
10 MaTeMaTHKe.
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OEJIEPAJIBHAS PABOYAS ITIPOI'PAMMA YYEBHOI'O KYPCA «AJI'EBPA
N HAYAJA MATEMATHUYECKOI'O AHAJIU3A»

HOACHUTEJIBHASA 3AIIMCKA

VY4eOHsblil Kypc «AnreOpa U Hauajga MaTeMaTUYECKOro aHAJIN3a» SBJSIETCS OAHUM
u3 Hanboyiee 3HAYMMBIX B MPOTpaMMe CPEIHEro oOIIero oOpa3oBaHUSs, MOCKOJBKY,
C OJHOW CTOPOHBI, OH OOECNEYMBAET MHCTPYMEHTAJbHYIO 0a3zy HJisi U3Y4YEHHUS BCEX
€CTeCTBEHHO-HAYUYHBIX KYpCOB, a C JPYroil CTOpOHBI, (OPMHUPYET JOTHUECKOE
U a0CTpaKkTHOE MBIIIJICHHE OOYJaloUIMXcs Ha YpPOBHE, HEOOXOJUMOM [IJIsl OCBOCHUS
y4e0HBIX KypcOB MH(GOPMATHKHU, OOIIECTBO3HAHUS, UCTOPUHU, CIIOBECHOCTH. B paMkax
y4yeOHOro Kypca «Anredpa M Hadaja MAaTeMaTHYECKOrO aHaiu3a» o0ydarolmecs
OBJIa/ICBAIOT YHUBEPCATbHBIM SI3bIKOM COBPEMEHHOM HAayKH, KOTopasi GOpMYyJIUPYET CBOU
JOCTHKEHHSI B MaTEMaTUYECKO popme.

Y4eOHbIil Kypc anredpbl U HaYal MaTeMaTUYECKOro aHaJIM3a 3aKJIa/IbIBAeT OCHOBY
JUIA YCIIEIIHOTO OBJIAJICHUS 3aKOHaMM (PU3MKM, XUMHUH, OWOJIOTHH, TOHHWMAHUSA
OCHOBHBIX  TEHJACHLMW DKOHOMUKM M  OOIIECTBEHHOM  JKM3HHU, IO3BOJSET
OPUEHTHUPOBATHCA B COBPEMEHHBIX LHU(POBBIX MU KOMIBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HCIOJIb30BaTh MX B IOBCEIHEBHOM >XM3HU. B TOXe Bpems oBiazeHue
a0CTpPaKTHBIMU U JIOTMUECKHA CTPOTMMH MAaTEMaTUYECKUMHU KOHCTPYKIIUSIMU Pa3BUBACT
YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTHHHOCTH YTBEPXKICHUSA,
UCIOJIb30BaTh 00OOUIEHWE M KOHKPETH3alMl0, a0CTparupoBaHHE W aHAJIOIHIO,
dbopMupyeT KpeaTUBHOE U KPUTHUECKOE MBIIIITICHHE. B Xo71e n3ydenus aareOpsl 1 Hauam
MaTeMaTHYeCKOT0 aHalin3a Ha YpOBHE CpeIHEro odiiero oopa3oBaHus 00ydarolIuecs
MOJTy4alOT HOBBIN OIBIT PEIICHUs MPHUKIAIHBIX 337a4, CAMOCTOSTEIBHOTO MOCTPOCHUS
MaTeMaTHYeCKUX MOJENIe peajbHbIX CHUTyallUd M HWHTEPIPETalud MOJy4YEeHHBIX
peleHuii, 3HaKOMSITCSI ¢ IpUMepaMH MaTeMaTHYEeCKHX 3aKOHOMEPHOCTEH B MpUpOJe,
HayKe U B UCKYCCTBE, C BBIIAIOIMMUCS MAaTEMATUYECKUMHU OTKPBITUSAMU U UX aBTOPAMH.

VY4eOHbIil Kypc anreOpbl M HayaJl MareMaTHYeCKoro aHaiu3a oOjanaer
3HAYUTEJIbHBIM BOCIUTATEIBbHBIM IOTEHLIMAJIOM, KOTODPBI peanu3yercss Kak uepes
y4eOHBIN MaTepual, ClIoCOOCTBYIOIINKM (OPMUPOBAHUIO HAYYHOI'O MUPOBO33PEHUS, TaK
U uepe3 creuuduky ydeOHOM HeATENbHOCTH, TpeOyIoImel CaMOCTOSTENbHOCTH,
aKKypaTHOCTH, TMPOJODKUTEIPHOW KOHIEHTPAlMd BHUMAHUS M OTBETCTBEHHOCTH
32 IOJyYEHHBIA PE3yJIbTar.

B ocHoBe Mmeronukm oOydeHus anreOpe W HadallaM MaTeMaTUYeCKOro aHaln3a
JEKUT AESATEIbHOCTHBIA MPUHLIMIT 00Y4EHUS.

B cTpykType nporpamMmsl o ajnreOpe U HayanaM aHaJIn3a BbIIETSIOTCS CIeyIoIIne
cofepKarellbHO-MeToiuuecKkue JuHUM: «Yucna u  BblUMciIeHUs», «DyHKIUU U
rpadukn», «YpaBHEHUS U HepaBeHCTBa», «Hauama wmaremarmdeckoro aHaimsay,
«MHOXecTBa U JIOTMKa». Bce OCHOBHBIE CONEPKATEIbHO-METOANYECKUE JIMHUU
W3y4aloTCcsl Ha TMPOTSKEHUU JBYX JET OOy4eHHsT Ha YPOBHE CpPEIHEro OOIIero
0o0pa3oBaHusl, €CTECTBEHHO MOTOMHSS APYT JIpyra W MOCTETEHHO HACHIIIAsICh HOBBIMU
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TeMaMUu U pasjenaMu. J[aHHbII y4eOHBIN Kypc SIBISETCS MHTErpPaTUBHBIM, MOCKOJIBKY
o0beuHsAET B ce0e coJepKaHhe HECKOJIbKUX MaTeMaTHYEeCKUX AMCLMILIMH: anredpa,
TPUTOHOMETPHSL, MATEMAaTUYECKUI aHAIIM3, TEOPUS MHOXKECTB U Apyrue. Ilo mepe toro
KaKk oOydarolluecs OBJIAJIEBAIOT BCE 0oJjiee IMMPOKUM MATEMAaTUYECKHUM ammnapaToM,
y HHUX [OCJIeN0BaTeabHO (OPMUPYETCS U COBEPIICHCTBYETCS YMEHUE CTPOMUTh
MAaT€MaTHYECKYI0O MOJENb PEAIbHOW CUTyaluuW, NPUMEHATh 3HAHUSA, IMOJyYEHHbIC
B yueOHOM Kypce «Aunrebpa M Hayala MaTeMaTH4YeCKOro aHaju3a», JJI pelleHus
CaMOCTOATENIbHO  C(POPMYJIMpPOBAaHHOM  MaTeMaTHYEeCKOM  3aJaud, a  3aTeM
MHTEPIPETUPOBATH MOTYYEHHBIN pe3yJIbTaT.

CopepxaTenbHO-METOANYECKAsT JMHUA «YKcna W BBIYMCICHUS» 3aBEpPILACT
(opMUpPOBaHUE HABBIKOB HCIOJB30BaHUS JACUCTBUTENBHBIX YHCEN, KOTOpPOE ObLIO
HA4YaToO Ha YpPOBHE OCHOBHOro oOuiero oOpasosanusa. Ha ypoBHe cpeanero oOuiero
o0pa3oBaHusl 0c000€ BHUMaHUE yeseTcsl POPMUPOBAHUIO IPOYHBIX BEIYMCIUTEIbHBIX
HaBBIKOB, BKJIIOUAIOIIUMX B ce0s HCIOJIBb30BAHME pAa3IMYHbIX (opM 3amucu
JNEUCTBUTENBHOIO YUCJIa, YMEHHUE PALMOHAIBHO BBINOJIHATH JECHCTBUS C HUMH, JIE€JIATh
IPUKHUIKY, OIEHUBATh pe3ynbTaT. OOydaronmecs Mmoixyq4aroT HaBBIKM MPUOIMKEHHBIX
BBIYHCIICHUH, BBITTOJIHCHUS JCUCTBUI C YMCIIaMH, 3aITMCAHHBIME B CTAaHAAPTHOU (hopMme,
VCIIOJIb30BAHUS MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YMCIIOBBIX BBIPAKECHUU.

ConepxarenpHass  JMHMS ~ «YPaBHEHMsT W HEPABEHCTBA»  PEaIn3yercs
Ha TPOTSDKEHWU BCEro O0ydeHMs Ha YpPOBHE CpPEIHEro OOIIEro oOpa3oBaHUsl, MOCKOJIBKY
B K&KIOM pasieiie IpOorpamMMbl IIPEAYCMOTPEHO PELIEHUE COOTBETCTBYIOLIMX 3a/1ad.
OOyuaromyecsi OBJIAJICBAIOT PA3IMYHBIMU METOAAMHU PELIEHHUS UENbIX, PalMOHATbHBIX,
UPPALMOHAIBHBIX, TTOKA3aTENbHBIX, JIOrapu(MUUECKUX U TPUTOHOMETPHUUECKUX YPABHEHHH,
HEpaBEHCTB U UX cucteM. [losrydeHHble yMeHus KCIOIb3YIOTCS TIPH UCCIIEA0BAaHNY (DYHKIIMIA
C TMOMOUIbKO TPOM3BOMHOM, PEIIECHUM TMPHUKIAOHBIX 33Ja4 M 33/1a4 HAa HaXOXKICHHUE
HaWOONIBIIMX W HAaMMEHbUIMX 3Ha4YeHu ¢yHkumu. JlaHHas copepxkarenbHas JUHUS
BKJIIOYaeT B cebs Taike (OPMUPOBAHHE YMEHHH BBIOMHATH Pacy€Thl MO (opMmyliam,
npeoOpa3oBaHusl EMNbIX, PAIMOHATBHBIX, HPPALMOHAIBHBIX W TPUTOHOMETPHUYECKHUX
BBIPDOKEHHI, a TaKkKe BBIPAKEHHUM, COAEpXKAIMX CTeneHu u Jorapudmbl. braromaps
U3y4EHHIO  anreOpauyeckoro  Marepuajga  MPOMCXOIUT  JalbHEWIIee  pa3BUTHE
aITOPUTMUYECKOTO M a0CTPAKTHOTO MBIIUICHUSI OOyJarommxcs, (GOpMHUPYIOTCS HaBBIKU
JNENYKTUBHBIX pPAcCy)KIAECHUH, pPabOTbl C CHMBOJBHBIMU (hOopMaMu, HpEICTaBICHUS
3aKOHOMEPHOCTEN U 3aBUCHMOCTEH B BHJIE PaBEHCTB M HEPAaBEHCTB. AnreOpa mpemiaraet
3 PEeKTUBHBIE HHCTPYMEHTBI JJIs1 PELICHHUS MPAKTUUECKUX M €CTECTBEHHO-HAYUYHbIX 3371a4,
HArJIs1THO JEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKA HAYKU.

CopepxartenbHo-MeTOAMYECKass JTUHUA «DyHKUMM U TpaQuUKA»  TECHO
HeperUieTaeTcsl ¢ APYrUMU JMHUSIMH Y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO CMBICIIE
3a0a€T  IIOCIENOBAaTEIbHOCTh  M3ydeHMsA  Marepuana. V3ydeHuwe  CTEnEeHHOW,
MOKAa3aTeNIbHOM, JIOrapu(PMUYECKO U TPUTOHOMETPUYECKUX (PYHKIUH, UX CBOWCTB H
rpaduKoOB, WCMOJb30BaHUE GYHKIMA [JIs1 perieHus 3a7ad W3 JPYruX Yy4eOHBIX
IIPEAMETOB U PEAIBHON KM3HHU TECHO CBA3aHO KAK C MATEMATUYECKUM aHAIM30M, TaK U
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C pelieHueM YypaBHEHUW M HepaBeHCTB. IIpu 3ToM OoJibllloe BHUMAaHHE YJENSIETCS
GbopMUPOBaHUIO YMEHHUSI BbIpaxkaTb (OpPMyJIaMU 3aBUCHUMOCTH MEXAY Ppa3IuYHBIMU
BEJIMYMHAMM, MCCIIEIOBATh IMOJYYEHHbIE (YHKIMH, CTPOUTh MX Tpaduku. Marepuan
COJIEpKATEIbHOM JIMHUM HAlEJIEH Ha pPa3BUTHUE YMEHHUU U HABBIKOB, MO3BOJSIOIINX
BBIPAXKaTh 3aBUCUMOCTH MEXKIYy BEJIMYMHAMU B Pa3IMYHON (PopMe: aHATUTUYECKOM,
rpaduueckoi U cioBecHO. Ero nuzydyenne cnocoOCTBYET pa3BUTHIO AITOPUTMUYECKOTO
MBIIIIEHUS, CIOCOOHOCTU K 00OOIIEHUI0 U KOHKPETU3AIUH, UCTIOIh30BAHUIO aHAJIOTHIA.

CopepxatenbHass JuHua «Havama wmaremaTMdeckoro aHaiau3a» MO3BOJISIET
CYILIECTBEHHO pPAaCIIUPUTh KPYyr KaKk MaTeMaTUYeCKUX, TaK WU MPUKIAIHBIX 3ajad,
JOCTYITHBIX OO0YyYalomUMCs, Y KOTOPBIX TMOSBISIETCS BO3MOXKHOCTh HCCIEAOBATh U
CTpOUTh rpaduku (yHKIMM, ONpeaensTh UX HAUOOJbIINE U HAUMEHBIINE 3HAUYCHMUS,
BBIUKCIIATh IUIOMAAN (QUIYp U OOBEMBI Tell, HAXOAUTh CKOPOCTH U YCKOPEHUS
npoueccoB. CopepxarenbHasi JHHHUS OTKPBIBAET HOBBIE BO3MOXXHOCTU IOCTPOEHUS
MAaTeMaTUYECKUX MOJEJICH peajbHbIX CUTyalluid, HaXOXKIACHUS HAWJIY4IIEro pPElICHHS
B MPUKJIAJAHBIX, B TOM YHUCJIE COLUUAIBHO-3KOHOMHYECKHX, 3aJadyax. 3HAKOMCTBO
C OCHOBaMH MAaTE€MaTHYECKOro aHaln3a CIOCOOCTBYET pAa3BUTHIO aOCTPaKTHOTO,
(GbOopMaIbHO-JIOTUYECKOTO M KPEaTUBHOTO MBINUICHUS, (OPMHUPOBAHUIO YMEHUU
pacno3HaBaTh MPOSBICHUS 3aKOHOB MAaTEMATHKA B HAyKe, TEXHUKE U HCKYCCTBE.
OOyuvaroniuecsi y3HarOT O BBIAAIOUIUXCS PE3yJIbTaTax, MOJYYEHHBIX B XOZE Pa3BUTHUSA
MaTeMaTUKH KaK HAyKu, U UX aBTOPAX.

ConepxxarenbHO-MeTOANYECKas JIMHUS «MHOXKECTBa MU JIOTMKa» B OCHOBHOM
MOCBSIIIEHA AJIEMEHTAM TEOPUU MHOKECTB. TeOopeTUKO-MHOXKECTBEHHBIE NPEACTABICHUS
MPOHU3BIBAIOT BECh KypC IIKOJBHOW MaTEeMaTUKH U TpejiaraloT HamOoliee
YHUBEPCAIbHBIN SI3bIK, OOBEIUHSIONINN BCE pa3/ielibl MAaTEMAaTUKN U €€ MPUIIOKEHUH,
OHU CBSI3BIBAIOT pa3Hble MaTeMaTHYEeCKUE TUCHUIUIMHBI B eauHoe uenoe. Iloatomy
BaYXHO JIaTh BO3MOXKHOCTh 00 YJaroIIeMycs TOHUMATh TEOPETHKO-MHOKECTBEHHBIH SI3BIK
COBPEMEHHOM MAaTeMaTUKH U UCIIOIb30BaTh €r0 JJI BRIPAKEHUSI CBOMX MBICIIEH.

B yyebHoM Kkypce «Anredpa U Hayana MaTeMaTU4YeCKOrO aHAIM3a» MPUCYTCTBYIOT
TaK)K€ OCHOBBI MAaTEMaTUYECKOTO MOJICIMPOBAHUS, KOTOPBIE MPU3BaHBI C(HOPMHUPOBATH
HAaBBIKM ITIOCTPOCHMUS MOJEIEN pPEANbHBIX CHTYAllMH, HWCCIENOBAaHUA JTHUX MOJEIEH
C TMOMOIIbIO amnmapara aiareOpbl M MaTeMaTHMYeCKOro aHajin3a W HWHTepHpeTanuu
NOJIYUCHHBIX pE3yJIbTaTOB. TakWe 3aJaHusi BIUIETEHbl B KaXAbId M3 pa3eiioB
IPOrpaMMbl, IOCKOJIBKY BECh Marepuan Y4eOHOro Kypca MIHUPOKO HCIOIb3YETCs
JUIsl pelIeHUs] MPUKIAIHBIX 3anad. [Ipy pelieHun peaibHbIX MPAKTHYECKUX 3a/1ad
oOydaromuecs: pa3BUBAIOT HaOIIOATEIbHOCTh, YMEHHE HAXOJHMTh 3aKOHOMEPHOCTH,
abCcTparupoBaThCs, HCIOIb30BATh AHAJIOTHIO, 0000IIAaTh W  KOHKPETU3HPOBAThH
npoosiemy. JlesTensHOCTh 0 (GOPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIAIHBIX 3a7a4
OpPraHM3yeTcsl B IMpOILIECCe M3YYEHMs] BCEX TeM ydyeOHOoro kypca «AinreOpa u Hayaia
MAaTEMaTUYECKOr0 AHAJIA3A».

OO611ee yncI0 YacoB, pEKOMEHIOBAHHBIX JUIsl H3YUEHUs y4eOHOTr0 Kypca «Anredpa
¥ HavaJla MaTeMaTHU4ecKoro aHaiamsza», — 170 gacos: B 10 kimacce — 68 dacoB (2 yaca
B Heenmo), B 11 kmacce —102 yaca (3 yaca B Hezieno).
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Denepanbhast pabouas nporpamma | Matematnka. 10—11 kmaccer (6a30Bblii ypOBEHB)
COILEPKAHUE OBYUEHUSA

10 KUIACC
Yucia 1 BBIYMCICHUS

PaunonanbHpie uyncna. OOBIKHOBEHHBbIE M JIECATHUYHBIE JApOOHM, MPOLIEHTHI,
OECKOHEUHbIE NIEPUOAUYECKUE OPOOU. ApHU(pMETHUYECKHUE ONEPALMHU C PALMOHATbHBIMU
YUCIaMH, peoOpa30BaHus YUCIIOBBIX BbIpakeHUH. [IpuMenenre qpobeil U MpoLEeHTOB
JUJISL pEIICHUS TIPUKJIAAHBIX 3a]1a4 U3 Pa3JIMYHBIX OTPACIEH 3HAHUW U PEATbHOMN KU3HHU.

JlelicTBuTenbHble  4yuciaa.  PanuoHanbHBIE W HpPPALMOHAIBHBIE  YHCIIA.
ApubmMernueckne omnepanuu ¢ JACHCTBUTENbHBIMH  4uciaamu. [IpubmmkéHnbie
BBIYHCIICHUS, IIPABUJIa OKPYIJIEHUS], TPUKUIKA U OLICHKA PE3yJIbTaTa BHIYUCICHUMN.

Crenenp c uenbiM mokasateneM. CtangapTHas ¢Gopma 3amucu JeHCTBUTEIHLHOTO
yycna. Hcnonb3oBanue mnoaxonsmed (OpMbl 3amUCH  JACHCTBUTEIBHBIX YHCEI
JUISl PELLICHUS TPAKTUYECKUX 3a]1a4 U MPEACTABICHUS TaHHBIX.

ApudmMerrnyeckuili KOpeHb HaTypalibHOM cTeneHu. [leficTBus ¢ apudmerndaeckumMu
KOPHSIMU HaTypaJbHON CTEIICHH.

CHuHyC, KOCHHYC W TaHI'€HC YHUCJIOBOTO aprymeHTa. ApKCHHYC, apKKOCHUHYC,
aApKTaHTE€HC YMCIIOBOTO apryMEHTA.

YpaBHeHUA U HEPABECHCTBA

ToxnecTBa U TOXKAECTBEHHBIE TPEOOPA30BAHUS.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMU. OcHOBHBIE
TPUTOHOMETPUYECKHUE (POPMYIIBI.

VYpaBHEeHHE, KOpeHb ypaBHEHMs. HepaBeHCTBO, pelieHMe HepaBeHCTBa. Meton
WHTEPBAJIOB.

Perenue uensix v 1poOHO-palliOHATIBHBIX YPAaBHEHU 1 HEPABEHCTB.

Pemenne nppanoHanbHbIX YPABHEHU U HEPABEHCTB.

Pemenne TpuroHOMETpUYECKUX YPAaBHEHUM.

IIpuMeneHne ypaBHEHUI U HEPABEHCTB K PELICHUIO MATEMAaTHYECKUX 337124 U 3a]1a4
U3 PA3NUYHBIX 00JIaCTe HAYKU U peajbHON KU3HU.

DyHKIMH U TPAPUKHU

Oynkuusa, cnocodsl 3amanus pynkuuu. ['padux dynxmuu. Bzaumuo oOpaTHbIe
GbyHKITIH.

OO6macte omnpeaeneHUss M MHOXKECTBO 3HaueHud GyHkuuu. Hymm ¢yHKUuuw.
[TpoMexxyTKM 3HAKOMOCTOSHCTBA. YETHBIE U HEUETHBIE (DYHKIIMH.

CrenenHas (yHKIUS C HaTypaJbHbIM W LENbIM MOKa3zaTeneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U TpaduK KOPHS N-0i CTETICHH.

Tpuronomerpuueckasi OKpY>XKHOCTb, ONPEAEIICHUE TPUTOHOMETPUUECKUX (YHKIIHII
YHUCJIOBOTO apryMeHTa.

Hauaja maTeMaTH4ecKoro aHaJm3a
ITocnemoBaTenbHOCTH, CHOCOOBI 3aJaHUs IIOCJIEAOBATEILHOCTENH. MOHOTOHHBIE
MMOCJIEJOBATEIILHOCTH.
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Denepanbhast pabouas nporpamma | Matematnka. 10—11 kmaccer (6a30Bblii ypOBEHB)

ApudmMernueckass U TeoMeTpuueckas mporpeccud. beckoHeuHo yObIBaroIIas
reomerpudeckas mnporpeccus. CymMma OECKOHEUHO YOBIBAIONIEH TIeoMeTpUYECKOn
nporpeccuu. @opMyra CI0KHBIX IPOIEHTOB. Mcroap30BaHNe NPOrpecCuu AJis PEIICHUS
peabHBIX 3a7a4 NPUKIAJHOTO XapaKTepa.

MHoxkecTBa U JIOTHKA
MHOXeCTBO, oOmepaluyd HaJa MHOXecTBaMu. [[uarpammbl  Oinepa—BenHa.
[IpuMeHeHNnE TEOPETUKO-MHOXECTBEHHOIO amnmapara i OMNUCAaHUSl  PeajbHbIX
MIPOIIECCOB U SIBJICHUH, TIPU PEIICHHUH 3374 U3 APYTrUX yICOHBIX IPEIMETOB.
Onpenenenne, Teopema, CIEACTBUE, 10KA3aTEIbCTBO.

11 KJIACC

YucJa ¥ BLIYMCTIEHUS
Harypanbnsie u nenbie yncna. [IpusHaky AeTMMOCTH LENBIX YUCEN.
CreneHb ¢ pallMOHAIBHBIM TTOKa3aresieM. CBOMCTBA CTEIICHHU.
Jlorapudwm uncna. JlecsTuaabIe U HATYpaTbHBIC JOTAPH(PMBI.

YpaBHeHUs] M HEPABEHCTBA

[IpeobGpazoBanue BEIPAKEHUM, COEPKAIIUX JIOTapUPMBI.

[IpeoOpa3zoBanue BBIpAXKEHUN, COACPXNKAIIMX CTENEHH C  PaIlMOHAIBHBIM
ITOKA3aTEIIEM.

[Ipumepsl TPUTOHOMETPUUYECKHUX HEPABEHCTB.

[TokazarenpHble YpaBHEHHUS U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHHs 1 HEPABEHCTBA.

CucrtemMbl JHMHEHHBIX ypaBHEHUW. PenieHue NPUKIAIHBIX 3a7a4 C [OMOIUIBIO
CUCTEMBI JIMHENHBIX YPaBHEHUM.

CucTeMbl M COBOKYITHOCTH PallMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne ypaBHEHHM, CHUCTEM M HEPABEHCTB K PEIIECHUI0 MaTeMaTUYECKHUX
3aj1a4 U 3a7a4 U3 pa3InyHbIX 00JacTel HAyKU U PeaTbHOU KU3HU.

DYyHKIMU U TPaPUKHU

Oynkuusa. [lepuoanueckue QyHkuuu. [IpomMeXyTKH MOHOTOHHOCTH (DYHKITHH.
Maxkcumymbl 1 MUHUMYMBI (pyHKIMK. Hanbonbiee 1 HaumMeHblee 3HaueHue (QyHKIIUU
Ha ITPOMEXKYTKE.

Tpuronomerpuueckue pyHKINN, UX CBOMCTBA U TpapUKH.

[Toka3arenbHas u Jorapupmuyeckas GyHKIUU, UX CBOMCTBA U IPAPUKH.

Hcnonp3oBanue rpa@ukoB GyHKIUHN 17151 pEIICHHS] YPABHEHUI U JIMHEUHBIX CUCTEM.

Hcnonb3oBanue rpapukoB (GYHKIUN A8  HUCCIEJOBAaHUSA  IPOLECCOB U
3aBHCHUMOCTEH, KOTOpbIE BO3HUKAIOT MpPU PEUICHUW 3a7ad U3 JPYruX Yy4eOHBIX
MIPEAMETOB U PEATTbHOM KU3HMU.

Hayana maTreMaTH4eCKOro aHajau3a
HenpepsiBHble pyHKIIMH. MeTo HHTEPBAIOB /Ui PELICHUSI HEPABEHCTB.
[TpousBoanas ¢pyukuuu. ['eomerpuueckuii 1 GU3NUECKUN CMBICI TPOU3BOTHOM.
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Denepanbhast pabouas nporpamma | Matematnka. 10—11 kmaccer (6a30Bblii ypOBEHB)

[IpousBoaHble 37eMEHTApHBIX (QYHKIMM. DOpMynbl HaXOXKACHUS IPOU3BOIHOU
CYMMBI, TPOU3BEACHUS U YACTHOTO (DYHKIIMIA.

[IpumeHeHne TPOM3BOAHONM K UCCIEIOBaHUIO (YHKIMA HAa MOHOTOHHOCTh U
sKcTpeMyMbl. HaxoxieHre HanOobLIero 1 HAMMEHBILIEr0 3HaUeHU s (PYHKIIMHU Ha OTPE3KE.

[IpuMeneHne npon3BOAHON ISl HAXOKICHHS HAMITYYIIETO PEIIEHUS B IPUKIIATHBIX
3aja4ax, JJis ONpeiesieHusl CKOPOCTH Ipoliecca, 3a1aHHOro (popMyIIoil Wi rpaguKom.

[lepBooOpa3znas. Tabmuiia nepBOOOpa3HBIX.

WuTerpan, ero reomerpuyeckuii U (Gusnveckuil cMbici. Briuncnenue uHTErpana
no ¢opmyine Herotona—JIeitonuna.

INPEAMETHBIE PE3YJIbTATBI

K konity oOydenus B 10 ki1acce o0Oydaronuiicss HoayduT Ciaeayoue NpeAMETHbIC
pE3yNbTATHI:

Yucjia ¥ BLIYUCICHUS

OTIEpUPOBATH TTOHATUSMHU: PAITIOHATLHOE U IEHCTBUTEIHLHOE YHCII0, OOBIKHOBEHHAS
U JeCATUYHAS APOOk, IPOIICHTHI;

BBITIOJIHATh apu(METUUECKHE ONEPAlMH C pallMOHAIBLHBIMUA U JICHCTBUTEILHBIMH
YHCIIaMH;

BBITIOJIHSITH TTPUOJIMKEHHBIC BRIYUCICHUS, UCTIONIB3YS MPaBHIIa OKPYIJICHHS, IeJIaTh
MPUKUJIKY U OLICHKY pe3yJibTaTa BEIYUCICHUM;

OMEepUpPOBATh MOHSATUSIMU: CTENEHb C LIEJbIM IOKa3aTesieM, CTaHaapTHas dopma
3alUCH  JICMCTBUTEIBHOIO YMCJIA, KOPEHb HATypajdbHOW CTENEHM, MCIOIb30BaTh
MOAXOAAITYIO (OPMY 3aITUCH JESHCTBUTEIBHBIX YHCEI IS PEIICHUS TPAKTUUECKUX 3a/1a4
U TIpEACTaBJICHUS IaHHbIX;

OMEpUPOBATH TMOHITUSMHU: CHUHYC, KOCMHYC W TaHI€HC MPOU3BOJIBLHOIO YrIia,
WCIOJIb30BaTh 3alMCh IMPOU3BOJIBHOTO YTiia Yepe3 OOpaTHhIE TPUTOHOMETPUUYECKUE

byHKIMH.

YpaBHeHUs] M HEPaBEHCTBA:

ONEpPUPOBATH MOHATUSAMM: TOXKAECTBO, YyPAaBHEHUE, HEPABEHCTBO, LEJOE,
panMoOHANbHOE, HPPALMOHAIBHOE YPAaBHEHHE, HEPABEHCTBO, TPUTOHOMETPHUYECKOE
YPaBHEHMUE;

BBINIOJHATE NpPeoOpa3oBaHus TPUTOHOMETPUYECKHX BBIPDAKEHUN M pemiarh
TPUTOHOMETPUYECKUE YPABHEHNS,

BBIIIOJIHATD  MIPEOOpPa3OBaHUs LENbIX, PALUOHAIBHBIX M  HPPalMOHAIBHBIX
BBIDAKECHUM M PEIIaTh OCHOBHBIE THIIBI LEJBIX, PAUMOHAIBHBIX W HPPalMOHAIbHBIX
YpPaBHEHU U HEPABEHCTB;

IIPUMEHATh YPaBHEHUS M HEPABEHCTBA I PELICHUS MAaTeMaTU4YeCKUX 3a1ad U
3a]1a4 U3 Pa3IMYHbIX 00JIacTel HayKU U peasibHOM KU3HU;

MOJIETUPOBATh PEAIbHbIE CUTYAllMU Ha SI3bIKE aJireOpbl, COCTABJIATH BBIPAKEHUS,
YPaBHEHMs, HEPABEHCTBA IO YCJIOBMIO 3aJayd, UCCIEAOBATH IIOCTPOEHHBIE MOJEIN
C MCMOJIb30BaHUEM arapaTa aiareopsbl.
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Denepanbhast pabouas nporpamma | Matematnka. 10—11 kmaccer (6a30Bblii ypOBEHB)

DOyHKIUY U TpaUKHU:

ONEpUpPOBATh MOHATUAMM: (DYHKUHS, CIOCOOBI 3adaHusd (YyHKIUHU, O0JIaCTh
OIpEAEIICHNUs] U MHOXKECTBO 3HaYEHUU QYHKIUU, rpaduK PyHKIIMHU, B3AUMHO 00 paTHbIE
bynxmy;

ONEepUPOBATh MOHATUAMM: YETHOCTH M HEYETHOCTh (YHKUMU, HYIH (DYHKIMH,
IIPOMEXYTKH 3HAKOIIOCTOSIHCTBA;

UCIIOJIb30BaTh rpaduku PyHKIUHN I PEHICHUS] YPaBHEHU;

CTPOMTh M 4YMUTaThb TpadUKu JUHEHHON (YHKUIMHM, KBagpaTUYHOW (YHKIIUH,
CTENEHHOW (DYHKITMU C IIeJIbIM [TOKa3aTeseM;

UCMOJIb30BaTh TpapuKu (GYHKIMI A UCCIIEIOBAaHUS MPOLECCOB U 3aBUCUMOCTEM
IpU pelIeHUM 3a7a4 U3 APYTrux y4eOHBIX MPEIMETOB U PEaIbHOM KU3HM, BBIPAXKAThH
(dopMysiaMu 3aBUCUMOCTU MEXY BEIMUMHAMM.

Hayana MaTeMaTH4eCKOr0 aHAJIN3A:

ONEPHPOBATh  TOHATHUSAMH:  IOCICIOBATCIILHOCTh,  apupMeTHUYecKas U
reOMETPHYECKas MPOTPECCHH;

OIEPUPOBATh MOHATUAMU: OECKOHEYHO YOBIBArOINAsi reoMeTpruYecKas porpeccus,
cyMMa 0€CKOHEUHO YOBIBAIOIIECH T€OMETPHUIECKOM MPOTPECCUH;

3a7aBaTh MOCJICIOBATEILHOCTH Pa3IMIHBIMU CIIOCO0aMU;

UCTIOJIh30BaTh CBOWMCTBA TIOCJIENOBATCIILHOCTEH W TIPOTPECCHM IS pEIICHUs
peaNbHBIX 33724 MPUKIIATHOTO XapaKTepa.

MHo:kecTBa M JIOTHKA:
ONEPUPOBATH MOHIATHUSIMHU: MHOXECTBO, OIEPAIIMHA HAJlT MHOKECTBAMU;
WCIOJIb30BaTh TEOPETUKO-MHOKECTBCHHBIM ammapar JJis OMNUCAHUS PEalbHBIX
MIPOLIECCOB U SIBICHUM, TP PEIICHUH 3aJ1a4 U3 IPYTruX YUeOHBIX MPEAMETOB,;
ONEPUPOBATH MOHITHUSIMU: OINPEICICHUE, TEOPEMA, CIIEICTBUE, JOKA3aTEIbCTBO.

K koniry oOyuenus B 11 kiacce oOydaronuiicss HoayduT CiAeayIOIue NpeAMETHbIC
pPE3YJIBTATHI:

Ymucia v BBIYHCJICHHUSA:

OIEpUPOBATh IMOHATUSMH: HATypalbHOE, LENO€ YHCIO, MCIOJb30BATh MPHU3HAKH
JEIMMOCTH LEJIbIX YKCEN, PA3JIoKEHHUE YMCcia Ha MPOCTHIE MHOXKHUTENIU ISl PELLICHUS
3amad;

OIEpUPOBATH MOHATHEM: CTENIEHb C PALIMOHAIbHBIM [TOKa3aTEelIEM;

OlepUpOBaTh MOHATUSAMU: JiorapudM 4YHUCHa, JAECATUYHBIE W HaTypaJjbHbIE
Jorapu(MmBbl.

YpaBHeHUA U HEPABEHCTBA:

OPUMEHSTh CBOMCTBA CTENEHW JIsi MpeoOpa30BaHUs BBIPAKEHUMH, ONEPUPOBATH
MOHATHAMU: II0KA3aTEJIbHOE YPAaBHEHUME WM HEPABEHCTBO, pEIIATh OCHOBHBIC THIIBI
MTOKA3aTEIbHBIX YPABHEHUIN U HEPABEHCTB;

BBITIOJHSATH MTPE00Pa30BaHuUs BHIPAKEHUM, COIEpKAIIUX JOorapru(Mbl, ONIEPUPOBATh
HNOHATUSMM: JIOTApU(PMHUUECKOE YpaBHEHHUE U HEPABEHCTBO, PEIaTh OCHOBHBIE THUIIBI
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Jorapu(MUYECKUX YpaBHEHUN U HEPABEHCTB;

HAXOAUTh PEUICHUS NPOCTEUIINX TPUTOHOMETPUUECKUX HEPABECHCTB;

ONEPUPOBATH TMOHITUAMHU: CHCTEMA JIMHEWMHBIX YpAaBHEHUHW U €€ pEIICHUE,
WCIIOJIb30BATh CUCTEMY JIMHEUHBIX YPABHEHUM ISl PELLIEHUS IPAKTUYECKUX 3a/1a4;

HAaXOJUTh PEIICHUS MPOCTEUIIUX CHUCTEM M COBOKYIMHOCTEW pPAIMOHAIBHBIX
YpPaBHEHUI U HEPABEHCTB;

MOJIETTUPOBATh PEAIbHBIE CUTYAIlMU Ha SI3bIKE alreOphbl, COCTABJIATH BBHIPAKEHUS,
YpPaBHEHUSI, HEPABEHCTBA U CUCTEMBI 10 YCJIIOBHUIO 33/1a4M, UCCIIEA0BATh MOCTPOECHHbIC
MOJIENIU C UCIIOJIb30BAHKUEM armapara aiareopsbl.

DyHKUMH U TPaPUKHU:

OTIEpUPOBATH MTOHATUSMH: TIEPHOINYECKast (DYHKIIHSI, TPOMEKYTKA MOHOTOHHOCTH
GyHKUIMHA, TOYKH HKCTpemMyMa (GYHKIMU, HauOOJIbIIee M HauMEHbIIee 3HaYeHUs
GYHKIMHA Ha TPOMEXKYTKE, MCIOJIb30BaTh UX JI UCCIEAOBAaHUS (PYHKIIMH, 3aJaHHOU
rpadukoM;

ONEepUpOBaTh  MOHATUAMM: TrpaduKd  [OKa3aTelbHOH,  JorapudpMHUUecKon
U TPUTOHOMETPUYECKUX (PYHKIMNA, M300pakaTh UX HAa KOOPAMHATHOW IJIOCKOCTH U
UCII0JIb30BaTh JJI PEUICHUS] YPABHEHUN U HEPABEHCTB,;

nu300paxkaTh Ha KOOPAMHATHOM IIJIOCKOCTH TpaduKH JMHEHHBIX YpaBHEHHM
Y UCIIOJIb30BATh UX JIJISl PEIIEHUS CUCTEMBI JINHENHBIX YPABHEHHII;

WCIIOIb30BaTh Tpa@uku QYHKIMN JUIsT UCCIAEAOBaHUS MPOIECCOB U 3aBUCUMOCTEN
U3 IPYruX Y9eOHBIX TUCIIUTIINH.

Hayana maTteMaTH4eCKOro aHaJIM3a:

ONEepUpOBaTh TMOHATUSMU: HENpepbIBHAas (QYHKUMS, MPOU3BOAHAS (DYHKIUH,
UCIOJIb30BaTh T'€OMETPUUYECKUNA M (PU3UUYECKUU CMBICT MPOU3BOJHOM I pPELIECHUs
3aj1ay;

HaXOJIWUTh TPOU3BOJHBIE SJIEMEHTAPHBIX (DYHKUUN, BBIYUCISATH MPOU3BOIHBIC
CYMMBI, IPOU3BEIEHUS, YACTHOTO (PYHKIIN;

WCIONb30BaTh MPOU3BOJHYIO U HCCIEAOBaHUA (QYHKIMM HAa MOHOTOHHOCTD
U DKCTPEMYMBI, IPUMEHSTH PE3YyIbTaThl UCCIENOBAHUS K IOCTPOCHUIO TPA(HKOB;

UCIIOJIB30BAaTh ~ IPOM3BOAHYIO  JUIA  HAXOXKACHUSA  HAWIYYILIEro  pelIeHUs
B IIPUKJIAJHBIX, B TOM YMUCIIE COLUAIBHO-DKOHOMUYECKUX, 3a1a4aX;

OIepUPOBATh NOHATHIAMU: IEPBOOOPA3HAS U UHTETPAJL, IOHUMATh F€OMETPUYECKHI
U GU3NYECKUN CMBICT UHTErpaia;

HaxOQUThb NEPBOOOpPA3HBIE JIEMEHTAPHBIX (YHKLMM, BBIYUCIATH WHTErPajl
o ¢opmyine Hprotona—JIeitonuna;

pelmatb MNPUKIAIHBIE 3a1a4y¥, B TOM 4YHCIIE COLUAIBHO-DKOHOMUYECKOIO H
(u3MYECKOro Xapakrepa, CpeICTBAMH MaTEMaTHYECKOIO aHAJIN3A.
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TEMATHUYECKOE IINTAHUPOBAHUE

®enepanbhas pabouas nporpamma | Matematnka. 10—11 kmaccer (6a30Bblit ypOBEHB)

10 KJIACC
HaunmenoBanue pasnena  |[KonuuecTtBo OCHOBHOE coaepKaHue OcHOBHBIE BUAEI A1€ATEILHOCTH
(TemnI) Kypca 4acoB o0ydJaromuxcs
MHOXeCTBa pallOHAJIbHBIX 14 MHoxecTBO, onepanuu Hcnoab3oBaTh TEOPETUKO-

W JICHCTBUTENBHBIX YHCEIL
ParyonaibHbIe ypaBHEHUS U
HEepaBEeHCTBA

HaJl MHOXeCcTBaMu. JluarpaMmmebl
Ditnepa—BenHa.

Panmonanbhbie uncia. OOBIKHOBEHHBIE
U JICCATUYHBIEC TPOOH, IPOLICHTHI,
OECKOHEUYHBIE IEPUOIUUECKUE TPOOH.
ApubdmMeruueckue onepamuu

C pallMOHAJIbHBIMU YUCJIAMH,
npeoOpa3oBaHUs YUCIOBBIX
BeIpakeHui. [Ipumenenue apobeit u
MIPOLICHTOB JIJIs1 PEIICHUS TTPUKJIIATHBIX
3a/1a4 U3 Pa3IMYHbIX OTPACIICH 3HAHUU
U PEAIbHOU JKU3HH.

JIeMCTBUTEIIBHBIC YHCIIA.
PanmonaiibHbie ¥ UppalliOHATIbHbIE
yucia. ApudMernuyeckue onepaiuu

C JICCTBUTEILHBIMU YUCIIAMH.
[TpubnxEHHBIE BEIUMCIICHUS, TTpaBUia
OKpYTJIEHUS, IPUKUJKA U OLICHKA
pe3yJibTaTa BEIYMCICHUMN.

MHOKECTBEHHBIM aInapar

JUIS1 OIIMCAHUA X014 PELICHUS
MAaTEMATHYECKUX 3a]1a4, a TAKKE
peanbHBIX MPOLECCOB U SIBICHUH,

MIpY PEUICHHUH 33/1a4 U3 IPYTUX
y4€OHBIX TTPEIMETOB.

OnepupoBathb NOHATUSIMH:
pPalMOHAIBHOE YUCIIO0, JEHCTBUTEIILHOE
YHCII0, OOBIKHOBEHHAS APOOD,
JecATUYHas APOOb, MPOIICHTHI.
BoInosHATH apudmeTrnaeckue
Oomnepauyy C palMOHAIbHBIMU U
JNEACTBUTENBHBIMU YUCIIAMU;
pUOINKEHHBIC BHIYUCIICHHS,
UCIIONB3YS MPABUIIA OKPYTJICHUS.
JesaTh NPUKHUIKY U OLIEHKY
pe3yJibTaTa BEIYMCICHUMN.
OnepupoBathb NOHATUSIMH:
TOXJECTBO, YPABHEHHUE, HEPABEHCTRO;
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ToxnecTBa U TOXKAECTBEHHBIE
npeoOpa3oBaHusl. Y paBHEHUE, KOPEHb
ypaBHeHus. HepaBeHCTBO, perieHue
HEpaBEHCTBA. MeTo/1 HHTEPBAJIOB.
Pemienue 1enbix 1 ApooHO-
palMOHANIbHBIX YPaBHEHUHN U
HEpPaBEHCTB

L[E€JI0€ U PallMOHAJIBHOE YPaBHEHHUE,
HEPaBEHCTBO.

BoinoiHATH Npeodpa3oBaHus 1ETBIX
Y PallMOHAJIbHBIX BBIPAKEHUM.

Pemiatb OCHOBHBIE TUIIBI LIENBIX
VUPPALMOHAIIBHBIX YPABHEHUU U
HEPABEHCTB.

IIpuMeHATH palMOHAIILHBIC
YPaBHEHHS U HEPAaBEHCTBA

JUISL peLIEHUs] MaTEMaTUYECKUX 3a1a4
M 3371a4 U3 Pa3IMIHBIX 00JIacTeil HAyKu
Y PEATbHOU KU3HU

Oyukiuu u rpaduku. CTeneHb
C LIETIBIM TTOKa3aTeIeM

DyHKITHS, CTIOCOOBI 3aaHus () YHKIIHH.
B3aumuo obparnsie pynkuuu. ['paduk
byHKIUN.

OO6nacth onpeaeneHruss 1 MHOXECTBO
3HaueHud pynkuuu. Hynmu GyHkium.
[TpoMexxyTKH 3HAKOMOCTOSHCTBA.
YérHbie 1 HEUETHBIE (PYHKITUH.
CreneHp ¢ LeTbIM MOKA3aTENIEM.
CrangaptHas Gpopma 3arucu
JICUCTBUTEIILHOI'O YHCIIA.
Hcnonp3oBanue noaxoaamen (hopmsl
3aMUCHU AEHCTBUTEIIbHBIX YUCEN

JUJISL PEIICHUS TIPAaKTUUECKUX 3a]1a4

Y NIPEACTABICHUSA IaHHBIX.

OnepupoBaTh NOHATHUAMM: PYHKIINS,
cnocoObl 3a/1aHus PYHKIUU, B3AUMHO
oOpatHble PyHKINU, 00TaCTh
OTpEEIICHUS] 1 MHOXKECTBO 3HaYEHUI
byHkuuu, rpapux GyHKINN; YETHOCTD
¥ HEUYETHOCTh (DYHKIUH, HYJIU
(yHKIMY, TPOMEKYTKU
3HAKOIIOCTOSTHCTBA.

BbinoHATH Npeodpa3oBaHus
CTEIIEHEN C LIEJIBIM [10Ka3aTeIIEM.
Hcnonb30BaTh CTaHAAPTHYIO (hOpMY
3aIKMCH JIEWCTBUTEIBLHOIO YHCIIA.
DopMmyaupoBarhb

1 WUIIOCTPUPOBATH rpaguuecku
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CrernieHHast QyHKIHS C HATypajIbHBIM
Y LETbIM TToKa3zaTeneM. E€ cBoiicTBa u

rpadux

CBOICTBA CTENEHHON (PYHKITUH.
Bripaxkarb ¢gopmysiamu 3aBUCUMOCTH
MEXKy BETUYUHAMH.

Hcnonb3oBarh nudpoBbie pecypceol
JUTSl IOCTPOEHUs rpauKoB QYHKIIMH

Y U3Y4YEHUs UX CBOMCTB

ApudmeTnyeckuii KOpeHb
n—OU CTEIICHH.
HppanroHaibHbIe ypaBHEHUS
1 HEpaBEHCTBA

18

Apudmernueckuil KOpeHb
HATypaJIbHOW CTeneHu. JlencTBus

C apu(pMETHIECKUMH KOPHSIMU n—OMU
CTEIICHH.

Pemenne nppanroHaIbHBIX YPaBHEHUAN
Y HEPABEHCTB.

CaoiicTBa U rpauK KOpHS n-0i
CTEIICHU

D opmMyJIMpPOBATH, 3ANINCHIBATH

B CUMBOJIM4YecKoil popme

Y WJIIOCTPUPOBATH NPUMeEPaMu
CBOWCTBA KOPHS 1-OU CTEIICHMU.
BbInoHATH peoOpa3oBaHus
VPPALMOHAIBHBIX BBIPAXKEHU.
PemiaTb OCHOBHBIE THIIBI
VPPALMOHAIIBHBIX YPaBHEHUM

Y HEPABEHCTB.

IIpuMeHSTH 17151 pelieHus
Pa3JIMYHBIX 32/1a4 UPPALMOHAIILHbBIC
YPaBHEHHUS U HEPABEHCTBA.

CTpoutsb, yuTaTh TpaduK KOpPHS n-0i
CTEIICHH.

Hcnons3oBaTh nugpoBbie pecypebl
JUTSl IOCTPOEHUs rparKOB (HYHKIIHIMA
Y U3YYEHHUsSI UX CBOICTB
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@OopMyJIbI TPUTOHOMETPHH. 22 CuHyC, KOCHHYC M TaHT'€HC YUCIOBOro | OmepupoBaTh NOHATHUIMM: CUHYC,
‘TpuroHomerpuyeckue apryMeHTa. ApKCHHYC, apKKOCHUHYC KOCHHYC Y TaHI'€HC IPOU3BOJIBHOI'O
YPaBHEHHUS Y apKTAaHI'€HC YHUCIIOBOIO apryMEHTa. yria.
Tpuronomerpruueckasi OKpyKHOCTb, Hcnonb3oBarhb 3anuch
OIpEeNIEIIEHNE TPUTOHOMETPUYECKUX IIPOM3BOJILHOTO yTJIa Yepe3 oOpaTHbIE
(GYHKIMNA YHUCIOBOTO apryMEHTa. TPUTOHOMETPUYECKHE (PYHKIUU.
OCHOBHBIE TPUTOHOMETPUYECKHE BbInoHATH Npeodpa3oBaHus
¢dopmyisl. I[IpeobpazoBanue TPUTOHOMETPUYECKHUX BBIPAKECHUN.
TPUTOHOMETPUYECKHUX BBIPAKECHUN. PemiaTh OCHOBHBIE THIIBI
Pemienne TpuroHOMETpUIECKUX TPUTOHOMETPUYECKUX YPAaBHEHUN
YpPaBHEHUM
[locnenoBarenbHOCTH 5 [TocnenoBaTenbHOCTH, CIIOCOOBI OnepupoBaTh NOHATHSIMM:

U TIPOrpeccuu

3a/1aHUs TIOCJIE]0BATEIbHOCTEN.
MOHOTOHHBIE MTOCIE10BATEIBHOCTH.
Apudmernueckas v reoMeTpudecKas
nporpeccunl. beckoHeuHo yObIBaromas
reoMeTpUYecKasi IpoOrpeccHusl.
CyMMa GeCKOHEYHO YObIBaIOIIEH
reOMETPUYECKON ITPOTPECCHH.
@opMyra CI0XKHBIX MPOLIEHTOB.
Hcnonb3oBaHue nporpeccuu

JUIS pELLICHUS PealbHbIX 3a/1a4
IPUKIJIAHOTO XapakTepa

MIOCJIeI0BATEIbHOCTD,
apudmeTHIecKas ¥ reoMeTpruIecKast
nporpeccun; 0ECKOHEUHO yObIBaronas
reOMEeTpUYECKasi POTPECcCHsl, CymMMa
OECKOHEUHO yObIBAIOIIEH
r€OMETPUYECKON ITPOTPECCHH.
3amaBaTh M0OCIIEI0BATEIILHOCTH
pa3IUYHBIMU CIIOCOOAMU.
IIpumeHsATH GOPMYJLY CIOKHBIX
MPOLEHTOB /IJIsl pellieHus 3a/1a4y

U3 pealIbHON MTPAKTUKH

(C UCTIONB30BAHUEM KAJIBKYIISATOPA).
HUcnonb3oBaTh CBOMCTBA
MOCJIeIOBATENIbHOCTEN U MIPOTPeccuit
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JUTSL PEIICHUS PeabHBIX 3a/1a4
MPHUKJIATHOTO XapaKTepa

[ToBTOpeHue, 0000IIEHNE, 3 OcHOBHBIE TTOHSITUS Kypca aJreOpsbl IIpuMeHATH OCHOBHBIE IOHATHS Kypca
cUCTeMaTHh3aIlvs 3HaHU! Y HayajJ MaTeMaTH4eCKOro aHalu3a areOphl ¥ Ha4all MAaTEMATUIECKOTO
10 kmacca, o6o01IeHNE aHaJIM3a JIJIsl PeIieHus 3a/1a4
U CUCTEMAaTHU3allusl 3HAaHUN U3 peaIbHOM KU3HU U IPYTUX
HIKOJIbHBIX TUCHUIUIMH
OBHIEE KOJIMYECTBO 68
YACOB I10 ITPO'PAMME
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11 KJIACC
Hammenosanue pasnena  |Kommuectso OcCHOBHOE cozepxKaHue OCHOBHBIE BH/JIbI I€ATEILHOCTH
(TemMbl) Kypca 4acoB o0 ydJaromuxcs
Crenensp ¢ pauMoHaIbHbIM 12 Crenens ¢ pauMoHaIbHbIM DopMyJIHPOBATh, 3ANIMCHIBATH

[IOKa3aTEJIEM.
[TokazaTenbHas QyHKUIHUA.
[loka3aTenbHbIE YPABHEHUS
W HEPABEHCTBA

nokasaresemM. CBOMCTBA CTEIICHM.
[IpeobpazoBanue BIPAKEHUIA,
coJiepKalluX pallMOHAIbHBIE CTEIEHHU.
[lokazaTenbHbIE YPABHEHUS

Y HEPaBEHCTBA.

[TokazaTenbHas GyHKIHS, €€ CBONCTBA
U rpaduk

B CMMBOJIN4YecKoii popme

Y WJIIOCTPUPOBATH NPUMeEpPaMHu
CBOMCTBA CTEIIEHHU.

IIpyMeHSTH CBOMCTBA CTEIIEHU

JUTs1 TpeoOpa3oBaHus BbIPAXKEHUH.
DopmMyIMpPOBATH

Y WITKOCTPUPOBATh rpapuuecKu
CBOMCTBA MOKA3aTEIbHON () YHKIIUU.
Pemiatb OCHOBHBIE THITBI
ITOKA3aTEJIbHBIX YPABHEHUIN

Y HEPABEHCTB.

Hcnonb3oBaTh HUPPOBBIE peCypChl
JUTSL TIOCTPOEHUS TpauKOB (HyHKIIHIA
Y U3Y4YEHUs UX CBOWCTB

Jlorapudmudeckast GyHKITHS.
Jlorapupmudeckue ypaBHEHHSI
U HEpaBEHCTBA

12

Jlorapudm uncna. ecaruannie
U HaTypaJbHbIC JOTapU(PMBI.
[IpeoOpa3oBaHre BEIpAKECHUM,
coJiepKanux Jorapu@mei.
Jlorapudmuyeckue ypaBHEHH
Y HEPABEHCTBA.

DopMyJINPOBATH, 3ANNCHIBATH

B CUMBOJIM4eCKOU popme

Y WIJIIOCTPUPOBATH NPUMeEPaMu
CBOICTBa Jlorapudma.

BoeimonnsaTes npeoOpazoBaHus
BBIpOXXEHUH, COIEpIKAIIUX JIOTapu(PMBI.
DopMyIHpOBaATH
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Jlorapudmuueckas QyHkuus, e€
CBOMCTBA U TpaduK

U AJJIICTPHUPOBATDL I'P a(l)ld‘leCKH

CBOMCTBA JIOTapu(PMUIECKON PyHKITUH.

PemiaTs OCHOBHBIE TUIIBI
Jorapu(MUYECKUX YpaBHCHUM

1 HEPABEHCTB.

Hcnonn3oBaTh mugpoBbie pecypebl
JUTsL TOCTpOoeHUs rpaduKkoB (DYHKITUH
Y U3YUEHHUSI UX CBOMCTB.
3HAKOMUTBCHA C HCTOPHEH Pa3BUTHUS

MaTeMaTUKH
Tpuronomerpuyeckue Tpuronomerpudeckue GyHKIIMH, UX OnepupoBatb
GyHKIMU U UX TpaduKu. CBOMCTBA U TpaduKH. NMOHSITHEM TIeproaudecKas (PyHKIIHS.
Tpuronomerpuyeckue [IpuMepbl TPUTOHOMETPUUYECKHUX CTponTh, aHATU3UPOBATD,
HEPABEHCTBA HEPaBEHCTB CPpaBHUBATH TpaPuKu

TPUTOHOMETPUYECKHUX (DYHKIIMIA.
DopMyIHpOBaTH

1 WJLJIIOCTPUPOBATH Ipauuecku
CBOMCTBA TPUTOHOMETPUUYECKUX
GbyHKIHIA.

Pemarsb npocreimme
TPUTOHOMETPUYECKUE HEPABEHCTBA.
HUcnonb3oBaTrb rpaguku 11t
pelIeHuss TPUTOHOMETPUYECKUX
HEPaBEHCTB.
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Hcnonn3oBaTh nugpoBbie pecypebl
JUISL TIOCTPOEHUs TpauKoB HyHKIIHIMA
Y U3y4E€HUS UX CBOMCTB

[IponsBogHas. [Ipumenenue
MMPOU3BOJHOMN

24

HenpepwiBubie ¢pynkimu. Meton

HHTCPBAJIOB I pCIICHMSA HCPABCHCTB.

[IpousBonHas QyHKIUU.
["'eomeTpuueckuii U GU3MIECKUMN
CMBICJI IPOU3BOTHOM.

[Ipon3BOIHBIE PIIEMEHTAPHBIX
¢dbynkmuii. [IpouzBogHast CyMMBI,
MPOU3BENEHUS], HACTHOTO (DYHKIIHMA.
[IpuMeHneHne npon3BOIHON

K UCCIIEIOBAHUIO (PYHKIUI

Ha MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxnenune HanboIbIIero

Y HAaUMEHBIIIETO 3HAUYCHUS (PYHKITUH
Ha OTpE3KE.

[IpruMeHeHune npou3BoOaHON

JUISL HAXOKJICHHS] HAaUJTy4Ilero
peuieHns B IPUKIAAHbIX 3a1a4ax,
JUISL OTIPENIETIEHUSI CKOPOCTH MPOILECcca,
3aJlaHHOr0 (hOpMYJION Wi rpapukomM

OnepupoBaTh NOHATHUSMM:
HernpepbIBHAS (PYHKITUS; TPOU3BOTHAS
GyHKIUY.

Hcnonb30BaTh reOMETPUIECKUI

U (PU3NYECKUN CMBICI POU3BOTHON
IUTSL PELLICHUS 3a]1a4.

Haxoauts npou3BOgHbIE
AJIEMEHTAPHBIX PYHKIIUMA, BBIYMCIATH
MPOU3BOAHBIE CYMMBI, TPOU3BEICHUS,
YacTHOrO (PYHKITHH.

Hcnonb30BaTh MPOU3BOIHYIO

JUTSL UCClieIoBaHusT (DYHKITUU

HAa MOHOTOHHOCTb U 3KCTPEMYMBI,
NPUMEHATH Pe3yJabTAThI
HCCJIEIOBAHUS K TOCTPOCHUIO
rpaduxoB. [IpuMeHsITH TPOU3BOIHYIO
JUTSL HAXOXKJCHUSI HAaUTy4YIIero
pElIeHUs B IPUKIIAAHBIX, B TOM YHCIIE
COIMAIIbHO-3KOHOMHUYECKHX, 3a7a4ax.
3HAKOMUTBHCS ¢ UCTOPHUEH PA3BUTHUS
MaTEMATUYECKOT0 aHaJn3a
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HNHTerpai u ero npuMeHEeHUS 9 [lepBooOpa3znas. Tabnuia OnepupoBaTh NOHATHUSIMM:
epBOOOpa3HBIX. nepBooOpa3Has, UHTErpal.
HNHuTerpai, reoMeTpu4ecKui Haxonuts nepBooOpa3Hbie
U (PU3UYECKUN CMBICI UHTErpaa. AIIEMEHTAPHBIX (DYHKIIHI; BHIYHCIASATD
Brruucnenne naTerpaia mo Gpopmyse MHTETPAI MO popMy.ie
Hrrorona—JleliOnura Hrrorona—JleiiOuuria.
3HAKOMHTBHCH € HCTOPHEH PAa3BUTUS
MaTeMaTU4ECKOr0 aHan3a
Cucrtembl ypaBHEHU I 12 CucTembl JIMHEHHBIX YPaBHEHUM. OnepupoBatb NOHATUSIMU: CUCTEMA

Pemenne npuknaaHeix 3a1a4

C IOMOIIBIO CHCTEMBI JINHEWHBIX
YPaBHEHHUM.

CucreMbl U COBOKYITHOCTH LIEJIBIX,
panMoOHaIbHBIX, UPPALMOHAIbHBIX,
NOKa3aTeJIbHBIX, JIOrapu(PMUIECKUX
YPaBHEHUU U HEPABEHCTB.
Hcnonb3oBanue rpad@ukoB GyHKIUN
JUISl PELLIEHUS] YPAaBHEHUW U CUCTEM.
[IpuMeHeHune ypaBHEHUH, CUCTEM

Y HEPABEHCTB K PELICHUIO
MaTeMaTUYECKHUX 3a/1a4 U 3a71a4

U3 pa3IM4YHbIX 00JIaCTel HayKu

Y peaJbHOU KU3HU

JIMHEWHBIX YPABHEHUU U €€ PEILICHHUE.
Hcnonb30BaTh CUCTEMY JIMHENHBIX
YPaBHEHUH JJIs PELLICHHUS
IIPAKTUYECKUX 3a]a4.

HaxoauTts pemieHust NpoCcTenmx
CUCTEM U COBOKYITHOCTEU
paIMOHANIbHBIX YPaBHEHUN

Y HEPABEHCTB.

Hcnoab3oBaTh rpaduku QyHKIINMA
JUISl PELLIEHNS] YPABHEHU .
MoaenupoBaTh peabHbIE CUTYallUU
Ha S13bIKE aNreOphl, COCTABIATh
BBIPAYKEHUS, YpaBHEHUS, HEPABEHCTBA
Y CHCTEMBI 110 YCJIOBUIO 3a/1a4H,
HCCJIEI0BATH NOCTPOCHHBIE MO EIH
C MCTIOJIb30BAHUEM anmapara ajreOpsbl
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HaTtypanbHeie u niensie yncia

HatypanbHeie u niensie yncna
B 33/1a4aX U3 PEAIIbHOU JKU3HU.
IIpu3Haky 1eIMMOCTH LIEJIBIX YHACEI

OnepupoBaTh NOHSITUSIMHU:
HaTypaJIbHOE YHCIIO, IEJ0E€ YUCIIO.
Hcnonb30BaTh NMpU3HAKY JCIUMOCTH
IEJBIX YHUCET, PA3JIOKEHUE YK CIIa

Ha TIPOCTHIC MHOKHUTENH JIJISI PEIICHUS
3asa4y

[ToBTOpeHue, 00001ICHNE,
CHUCTEMaTH3allis 3HAHUH

18

OcHOBHBIE TIOHSTUSI Kypca aireopbl
M HavaJ MaTeMaTUYECKOIr0 aHaIn3a,
000011IeHNE U CUCTEMATH3aIWsT 3HAHUHN

Pemate npukiIagHbie 321241

U3 Pa3IM4HbIX 00JaCTEN HayKn

U PEAJIbHOM KU3HU C IIOMOIIBIO
OCHOBHBIX MOHSATUH Kypca anreOpbl
Y HayaJl MAaTEMAaTHYECKOr0 aHaIn3a.
Bpi0uparhb onTUMalbHBIE CLIOCOOBI
BBIYMCIICHUN.

Hcnonb3oBaTh 1J151 pelieHust 3a1a4
YpaBHEHUS, HEPABEHCTBA U CUCTEMBI
ypaBHEHHUH, CBOWCTBA (DYHKIUI

U rpaduKoB

OBUIEE KOJIMYECTBO
YJACOB 110 ITPOTPAMME

102

28



®enepanbHas pabodas nporpamMma | Martematuka. 10—11 kmaccst (6a30BbIil ypoBEHb)

®OEJEPAJIBHAS PABOYAS IPOI'PAMMA YUEBHOI'O KYPCA
«'EOMETPUSI»

HOACHUTEJIBHASA 3AIIMCKA

BaxxnocTh yueOHOro Kypca TEOMETpHHM Ha YypOBHE CpEAHETo OOIIero
oOpa3oBaHusi OO0yCIOBIEHA MPAKTHYECKOW 3HAUYMMOCTHIO METANpeIMETHBIX U
MPEIMETHBIX PE3yJIbTaTOB OOy4YeHUsT TEOMETPUM B HAMNpPaBICHUU JIMYHOCTHOTO
pa3BuTus oOydaroruxcs, (opmMupoBaHus (DYHKIIMOHATHLHONW MaTEeMaTHYECKOM
IPaMOTHOCTH, M3YYEHUS APYTrUX y4eOHBIX JUCHUIUIMH. PasButhe y oOydaromuxcs
MPABWIBHBIX TPEJCTABICHUNA O CYIIHOCTH W TPOUCXOXKIECHUU TEOMETPHUECKUX
abCTpaklMii, COOTHOILIEHWU pEaJbHOTO U HJACATBHOTO, XapakTepe OTpaKeHUs
MaTeMaTU4YeCKON HAYKOW SIBIIEHUU M MPOLECCOB PeaTbHOTO MUpPa, MECTE T€OMETPUU
B CHCTEME€ HAayK M pOJIM MAaTEeMAaTHYE€CKOr0 MOJEIMPOBAHUS B HAYYHOM IMO3HAHUU U
B [IPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYUHOTO MUPOBO33PEHUS 00yUAIOIIUXCS, a
TaK)KE€ KaueCTB MBILUICHHUS, HEOOXOIUMBIX JJISl a/JalTAIllii B COBPEMEHHOM OOIIIECTBE.

["'eomeTpus siBisIeTCSI OTHUM M3 0230BBIX TIPEIMETOB Ha YPOBHE CPEAHETO OOIIIET0
oOpa3oBaHMsl, TaK Kak OOECIEUYMBAET BO3MOXKHOCTh HU3Y4YEHMS KakK UCIUILIUH
€CTECTBEHHO-HAYYHOM HAIIPABJICHHOCTH, TaK U TYMaHUTAPHOM.

Jlormdyeckoe MbluieHHe, (OPMHUPYEMOE TMPH HM3YUCHUH OOYJarOIIMMUCS
MOHATUHHBIX OCHOB T'€OMETPUM W TIOCTPOCHUM IETIOYKH JIOTHUECKUX YTBEPKIACHUI
B XOJI€ pEIIEHUs T€OMETPUUECKHX 3a1a4, YMEHHE BBIIBUTATh U OMPOBEPTraTh TUIIOTE3bI
HEMOCPEACTBEHHO UCTIONB3YIOTCS NP PEIIEHUH 3a]1a4 €CTECTBEHHO-HAYYHOTO 1IUKIIA,
B YaCTHOCTHU M3 Kypca (HU3HKH.

YMeHue OpueHTHPOBATHCS B IPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIh BO BCEX
o0macTsX JeATeNbHOCTH uenoBeka. OpueHTamus 4YelnoBeKa BO BpPEMEHH U
IIPOCTPAHCTBE — HEOOXOUMOE YCIIOBHUE €r0 COLMATIBHOrO OBITUS, (POpMa OTpaXKeHUs
OKPY’KaIOIIEro MUpPa, YCIOBHE YCIEHIHOIO MO3HAHUS U aKTUBHOTO MpeoOpa3oBaHMUs
nerctBuTenpbHOCTA. OnepupoBaHUE MPOCTPAHCTBEHHBIMU 00pazamMu OOBEAUHSIET
pasHble BUIBI Y4eOHOH ©  TPYAOBOM  JEATEIBHOCTH, SIBISICTCS  OJHUM
U3 MPOPECCHOHATLHO BaXHBIX KauecTB, MOATOMY aKTyalbHa 3aja4a (OpMUPOBAHUS
y OOy4YarlMXCcsi MPOCTPAHCTBEHHOTO MBIIUICHUS KAaK Pa3HOBHIHOCTH OOpa3HOTO
MBIIUICHUSI — CYIIECTBEHHOTO KOMIIOHEHTAa B TMOATOTOBKE K MPAKTHUYECKOU
JESITETbHOCTH 110 MHOTUM HAIpPaBICHUSIM.

Lenb ocBoeHUS mMporpaMMbl yaeOHOTo Kypca «l'eomeTpus» Ha 6a30BOM ypOBHE
oOydyeHuss — o01Ieo0pa3oBaTeIbHOE M OOIIEKYJIBTYPHOE pPa3BUTHE OOYUAIOIIUXCS
yepe3  o0ecredeHHe  BO3MOXKHOCTH ~ TPHUOOpETEHUS M HCIOJIB30BaHUsA
CUCTEMATHYCCKUX TEOMETPUUCCKUX 3HAHUN W JEHCTBHM, CIICIU(PUIHBIX T€OMETPHH,
BO3MOXXHOCTH YCIICIIIHOTO MPOAOJIKEHUST 00pa3oBaHUsl MO CIEIUAIBHOCTSIM, HE
CBSI3aHHBIM C TTPUKJIATHBIM UCTIOIH30BAHUEM T€OMETPHUH.

[IpuoputeTHBIMH  3a7ja4aMB  OCBOEHHUs y4yeOHOro Kypca «['eomerpum»
Ha 6a30BoM ypoBHe B 10—11 kiaccax sBISIOTCS:
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(opMHUpOBaHUE TPEICTABICHUS O T€OMETPUN KaK 4acTU MUPOBOU KYJIbTYPHI U
OCO3HAHHE €€ B3aMMOCBSI3H C OKPYKAIOIIMM MUPOM;

(opMUpOBaHUE MPEACTABICHUS O MHOIOTPAaHHUKAX W TeJlaX BpALEHUA Kak
O BaOXHEHIIMX MAaTEMaTHYECKUX MOJENAX, IO3BOJSIOIIMX ONKCHIBaTh M H3y4aThb
pa3HbI€ SIBJICHUS OKPYXAIOLIEr0 MUPA;

(dopMUpoBaHUE yMEHHUSI paclo3HaBaTh Ha YepTexax, MOJEISAX U B peaJbHOM
MHUpPE MHOTOTPaHHUKH U T€Jla BPALLEHUS;

OBJIAJICHUE METOJAaMHU peIIeHUs] 3ajad Ha IOCTPOCHHUS Ha H300paKEHUSIX
MPOCTPAHCTBEHHBIX (UTYD;

(dopmupoBaHue YMEHUS OIepUpPOBAThH OCHOBHBIMU HNOHATUSAMH
O MHOTOI'PaHHMKAX U TeJaX BPall€HUsl U UX OCHOBHBIMHU CBOMCTBaMU;

OBJIQ/ICHUE AJTOPUTMaMU pEIICHUs OCHOBHBIX THUIOB 3a/1a4, (hOpMUPOBAHHE
YMEHHUS TPOBOAUTH HECIOXKHBIE JIOKA3aTEJIbHBIE PACCYXKACHUS B XOJE pPELIEHUs
CTEpPEOMETPUUECKUX 3a/1a4 U 3314 C IPAKTHYECKUM COJIEPIKaHUEM;

pa3sBUTHE HUHTEIUIEKTYaJIbHBIX M TBOPYECKUX CHOCOOHOCTEH 00ydaromumxcs,
NO3HABAaTEIbHOM  AKTUBHOCTH,  MCCJIEIOBATENbCKUX  yYMEHUH, KPUTUYHOCTU
MBIIUICHUS;

(¢opmupoBaHue (YHKIMOHAIBHOM TI'PaMOTHOCTH, PpEJIEBAHTHONH TI'€OMETpPUU:
YMEHHE paclo3HaBaThb MPOSBICHUS TE€OMETPUYECKUX TOHATHI, OOBEKTOB U
3aKOHOMEPHOCTEH B PEAJBbHBIX >KM3HEHHBIX CHUTyalUsX M IPU U3YYEHHHM JPYTUX
y4eOHBIX  TMPEAMETOB, MPOSBICHUS  3aBUCUMOCTEH U 3aKOHOMEpPHOCTEM,
bopMynIMpoBaTh MX HA A3bIKE T€OMETPUU U CO3/1aBaTh TI'€OMETPUYECKUE MOJIETH,
IPUMEHATH OCBOEHHBI TE€OMETPUYECKMH anmapar Uil pPEIIeHHUs] IPAKTHKO-
OPUEHTUPOBAHHBIX  33/a4, HWHTEPNPETUPOBATH M  OLEHUBATh  IOJyYECHHBIE
pE3yJIbTATHI.

OTIMYUTENEHOM  OCOOCHHOCTBIO IPOrpaMMbl 1O TE€OMETPUHU  SIBISETCS
BKIIFOUEHHE B KypC CTEPEOMETPUM B Hayajle €ro M3y4eHHs 3aJad, pPeHIaeMbIX
Ha ypOBHE MHTYUTHBHOI'O IO3HAHUS, U OIpPENEIEHHBIM 00pa3oM OpraHM30BaHHas
paboTa HaJ HUMH, YTO CLIOCOOCTBYIOT Pa3BUTHUIO JIOTHUYECKOIO U MPOCTPAHCTBEHHOT O
MBIIUIEHUSI, CTUMYJIMPYET MPOTEKAHWE WHTYUTUBHBIX IPOLECCOB, MOTHBUPYET
K JaJdbHEHIIEMY U3YYCHUIO IIPEIMETA.

[IpennoureHne OTHAETCS HArISAHO-KOHCTPYKTUBHOMY METONYy OOYy4YEHUs, TO
€CTh TEOPETHYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTHb IPEAMETHO-
IIPAKTUYECKOM  JE€ATENBbHOCTH. Pa3BUTHE INPOCTPAHCTBEHHBIX IPEACTABICHUMI
y oOydJarommxcsd B Kypce CTEpEOMETPUM NPOBOAMUTCS 3a CUET pEIICHHs 3a]1ad
Ha CO3/laHME€ MPOCTPAHCTBEHHBIX 00pa3oB W 33Jad Ha ONEpUpPOBAHUE
npocTpaHCTBEHHBIMU  oOpaszamu. Co3ganue oOpa3a MPOBOAUTCS C  ONOPOH
Ha HarJISIIHOCTh, @ ONEPUPOBAHUE 00PA30M — B YCIIOBUSX OTBJICUEHUS OT HATJIATHOCTH,
MBICJIEHHOTO U3BMEHEHHMSI €r0 UCXOJAHOTO COJEP KaHUS.

OCHOBHBIMHM  COJEpXKATEJIbHBIMU JIMHUAMH YyueOHoro kypca «l eomerpusi»
B 10-11 kmaccax sBmsarorcsa: «MuororpanHukn», «lIpssMble W IUIOCKOCTH
B IpocTpaHcTBey, «Tena BpamieHus», «BeKTopsl U KOOPAUHATHI B MPOCTPAHCTBEY.
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dopmupoBaHUE JOrMUYECKUX YMEHUI pacIIpeeIIeTCs HE TOIBKO M0 COIepKaTeIbHbIM
JIMHUSIM, HO U 110 ToJIaM OOYy4€HHS Ha YPOBHE CPETHETO 001Iero oopa3oBaHusl.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJbTaTaM
OCBOCHHUS MPOrpaMMbl IO TE€OMETPUH, paclpeleiCHHbIM MO rojaM OOydeHHs,
CTPYKTYPUPOBAHO TaKMM 00pa3oM, 4TOOBI OBJIAZIEHUE T€OMETPUUYECKUMU MOHATUSIMHU
Y HaBBIKAMM OCYILECTBIISJIOCH IIOCIEI0BATEIbHO U MOCTYNATENbHO, C COOJIIO/IEHUEM
MIPUHITUTIA IPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKIIIOYAIUCH B OOIIYIO CUCTEMY
reOMETPUYECKUX MPEICTaBICHUN 00yJarOIIMXCs, pacupsis U yrayounss e€, oopas3ys
IPOYHBIC MHOXKECTBEHHBIE CBSI3U.

OO0miee 4uMCIO YacoB, PEKOMEHJIOBAHHBIX IS HM3Y4YeHUsS YydeOHOro Kypca
«I"'eomerpusi» — 102 gaca: B 10 kmacce — 68 yacoB (2 yaca B Henenmo), B 11 kiacce —
34 yaca (1 gac B Hefemo0).

COJEPXXAHUE OBYUYEHUA

10 KVIACC

IIpssMbIe U IVIOCKOCTH B MPOCTPAHCTBE

OcHoOBHbIE TOHATHUS cTepeoMeTpun. Touka, npsmMasi, IOCKOCTb, POCTPAHCTBO.
[TonsiTue 006 aKCMOMATHYECKOM TTOCTPOCHUH CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUU
Y CIICJICTBUS U3 HUX.

B3anMmHOe pacrnonokeHne TMpsAMBIX B IMPOCTPAHCTBE: IEPECEKAIOIIMNECS,
napasjenbHbIe U CKpenMBaronmecs npsamele. [lapamienbHOCTh TPSAMBIX U INIOCKOCTEN
B NIPOCTPAHCTBE: MapajuiesibHBIE MPSIMbIE B MPOCTPAHCTBE, MAPAJIEIBLHOCTh TPEX
MPSMBIX, MAPAUICTBHOCTh IMPSAMOM M IUIOCKOCTH. YTJbl C COHAIPaBICHHBIMU
CTOPOHAMH, yroJ MEXAY MPSAMBIMUA B IIPOCTPAHCTBE. [lapaimieibHOCTh IIIIOCKOCTEN:
MapajjielbHble IUIOCKOCTH, CBOMCTBA NapauleNbHBIX IUIOCKOcTen. [Ipocreitmue
MPOCTPAHCTBEHHBIE (UTYpPHl HA IJIOCKOCTH: TETpadaAp, KyO, MapaUielenumnen,
MTOCTPOCHUE CEUEHUM.

[leprieHIUKYISPHOCTh TPSAMOM M IUIOCKOCTH: TNEPHEHAUKYISPHBIE MPSMbIC
B IIPOCTPAHCTBE, IPSIMBIE MMAPAJIIEIbHBIE U IEPIEHAUKYIISIPHBIE K TIJIOCKOCTH, MIPU3HAK
MEPNEHIUKYIIIPHOCTU NPSIMOM U IIJIOCKOCTH, TEOPEMA O MPSIMOM MEPIIECHINKYIIIPHON
IJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YIOJI MEXAY IPSMOU U IUIOCKOCTBIO, IBYTPaHHBIN
YTOJI, IMHEWHBIN YroJI IBYTPaHHOrO yria. [lepreHauKysap U HAKJIIOHHBIE: PACCTOSHUE
OT TOYKH JO0 TIOCKOCTH, PAacCTOSIHHUE OT MPSIMOW J10 TUIOCKOCTH, MPOEKIUs (GUTYpbI
Ha TUIOCKOCTh. [IepneHINKYyIIpHOCTh IUIOCKOCTEW: MPHU3HAK MEPIECHAUKYIIPHOCTH
JIBYX IJTOCKOCTEN. TeopeMa o TpEX MeprneHauKysipax.

MHororpaHHuKHu

[ToHsiTHE MHOTOTpaHHMKA, OCHOBHBIE 3JIEMEHTHI MHOTOI'PDAHHUKA, BBIITYKJIBIE U
HEBBINYKJIbIE MHOTOIPaHHHMKH, pa3BEPTKa MHoOrorpaHHuka. lIpusma: n-yronbHas
npu3Ma, TpaHU U OCHOBAaHUS TPHU3MBI, MpsSiMas W HAKJIOHHAs MPU3MBI, OOKOBas H

MIOJIHASI TTOBEPXHOCTh Npu3Mbl. [lapamnenenunesn, npsaMOYroJbHBIN NapaJuIEIEIUIIe T
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U ero cpoucrtsa. [lupamuaa: n-yronpHas nupaMuaa, rpaHd U1 OCHOBAHUE IUPaMUBbI,
OOKOBasi M MOJHAasl MOBEPXHOCTh MUPAMUJbI, NPaBUIbHAS U YCEUEHHAs MUPAMUJIA.
DOJeMeHThl TMpU3Mbl WU NHUpaMuAbl. [IpaBUIbHBIE MHOTOTPDAaHHHUKHU: IIOHATHE
IIPaBUJIBHOIO MHOTOTPAaHHMKA, MpPAaBWIbHAS NpPU3Ma W MpaBUIbHAs INHPAMHUIA,
IpaBUJIbHAS TPEYroJibHas MUpaMujia U NMpaBUIbHBINA TeTpajap, KyO. IIpeacraBnenue
O MPABWJIBHBIX MHOTOI'PAHHUKAX: OKTadAp, NOAEKAAPp U uKocadap. CedueHus mpu3Msl
Y IUpaMUbl.

CummMeTpuss B TPOCTPAHCTBE: CHMMETPHUS OTHOCUTENBHO TOYKH, TPAMOM,
IJIOCKOCTU. DJIEMEHTHl CUMMETPUU B NMHUPAMHUJIAX, MAapajUIeIenuneaax, IpaBuiIbHbIX
MHOT'OI'paHHUKaX.

BoruncieHue 371eMEHTOB MHOTOIPaHHUKOB: péOpa, nuaroHany, yrisl. [lnomans
OOKOBOM TIOBEPXHOCTH M TMOJHOW IIOBEPXHOCTH MPSAMON NPU3MBI, ILIOLIAb
OCHOBaHUM, TeopemMa 0 OOKOBOW MOBEPXHOCTH MpsAMOM MpusMbl. [lnomans 60xkoBoi
IIOBEPXHOCTH M IIOBEPXHOCTU IPABWIBHOM IHpaMUIbl, Teopema O IUJIOWAau
yceuénHo nupamuibl. [lonarue 06 00bEMe. O0BEM MUpaMUIbI, TPU3MBIL.

IlonoOuble Tena B mpocTpaHcTBE. COOTHOIIEHUS MEXIY IUIOIAISIMU
MOBEPXHOCTEH, 00bEMaMU NOTOOHBIX TEJL.

11 KVIACC

Tena Bpamenust

Hunuaapuyeckas MOBEPXHOCTh, 00pa3yoIIUe TUIMHAPUYECKON MOBEPXHOCTH,
OCh IUIUHApUYECKON moBepxHOoCcTH. LumuHap: ocHoBaHMsS ¥ OOKOBasi TOBEPXHOCTb,
oOpa3zyrolas u 0Ch, IJIONIAbL OOKOBOM U MOJHOW MOBEPXHOCTH.

Konuueckast moBepXxHOCTh, 00pa3yoliie KOHUYECKOM MOBEPXHOCTH, OChb U
BEpILIMHA KOHUYECKOH nmoBepxHocTU. KoHyC: OCHOBaHWE U BepIIMHA, 00pasyroas u
OCb, IIJIOIIA/Ib OOKOBOW M MOJIHOM MOBEPXHOCTH. Y CEUEHHBIM KOHYC: 00pa3yrolme u
BBICOTA, OCHOBAaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: ueHTtp, paamyc, AHAMETp, IUIONIA[b IOBEPXHOCTU CheEpHI.
B3anmuoe pacronoxenune cepbl M IUIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe,
IJI0IIA b Cephl.

N300pakeHue Ten BpalleHus Ha TUIOCKOCTU. Pa3BEépTka MUIMHIpa U KOHYCA.

KoMOunHanuuu Ten BpallleHuss U MHOTOTPaHHUKOB. MHOrorpaHHUK, OMUCAaHHBINI
okoJ10 cepsl, chepa, BIMCaHHAs] B MHOTOI'PAHHUK, UJIHM TEJIO BpaIllEHUS.

[Tonsarue 06 o6nEéMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00bEME
PSIMOYTOJILHOTO TapajuieNienumnesa u cienctsus u3 He€. O0bEM MUIMHAPA, KOHYCA.
O0BEM mapa u wiomaas chepsl.

[lonobHpie Tena B mnpocTpaHcTBe. COOTHOLIEHHS MEXIY —IUIOMIAAsIMU
MOBEPXHOCTEH, 00bEMaMU TTOTOOHBIX TEJl.

Ceuenusa nuimHapa (MapajuieIbHO U MEPIEHIUKYISIPHO OCH), CEYEHUS! KOHYyCa
(mapanienbHOE OCHOBAHUIO M MPOXO/SIIEE YEPE3 BEPLIMHY), CEUEHUS 11apa.
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BekTopbl ¥ KOOPAMHATHI B IPOCTPAHCTBE

Bektop Ha muiockoctd U B npocTpaHcTBe. CIIOKEHUE M BBIYMTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4WCio. PasnoxkeHwe BeKTopa IO TPEM HEKOMIUIAHAPHBIM
BekropaM. [IpaBuno mapaymenenunena. Pemenue 3amad, CBA3aHHBIX C IPUMEHEHHEM
IIPABUJI IEWCTBUM C BeKTOopamu. [IpsMoyronpHas cucreMa KOOpAMHAT B MPOCTPAHCTBE.
Koopaunats! Bektopa. [Ipocreimme 3a1aun B KOOpAUHATAX. YTOJI MEXKIY BEKTOPaMH.
CkansgpHoe NpPOM3BEACHUE BEKTOPOB. BbluMCIEHHE YIVIOB MEXIy NPIMBIMU U
IUIOCKOCTSAMU. KOOpIMHATHO-BEKTOPHBIM METO/ IIPH PELLIEHUN T€OMETPUYECKUX 3a1a4.

INPEAMETHBIE PE3YJIbTATBI

K xoniy oOyuenuss B 10 kjacce OOYyJarONIUiiCs TONYYHUT CICTYIOIINE
MIPEIMETHBIE PE3YyIbTATHI:

OTIEPHPOBATh MOHATUSIMU: TOUKA, TIPsIMasi, TIIOCKOCTH;

NPUMEHATh aKCHOMBI CTEPEOMETPHUU U CIEACTBHS M3 HUX MPH PEHICHUH
TEOMETPUICCKUX 3a]1a4;

OTIepHPOBATh MOHATUSAMHU: MAPATUICTBHOCTh U MEPIECHIUKYIAPHOCTD MPSIMBIX U
TJIOCKOCTEH;

KJIacCU(UIIMPOBATh B3aUMHOE  PACIOJIOKCHHUE TPSAMBIX M IUIOCKOCTEH
B ITPOCTPAHCTBE;

OTIEpUPOBATh MOHATUSMHU: JABYI'PAHHBINA YTOJ, TPaHWU JIBYIPAHHOTO YTJa, peOopo
JIBYTPAHHOTO YTJIa, IMHEWHBIN yroJl ABYrPaHHOTO YIiia, TpajyCcHasi Mepa JIByTrpaHHOTO
yria;

ONEpUPOBATh TOHATUSIMHU: MHOTOTPAHHUK, BBITYKJIBIA W  HEBBITYKJIBIN
MHOTOTPaHHUK, 3JIEMEHTHI MHOTOTPaHHUKA, TPaBUIILHBI MHOTOTPAHHUK;

pacmo3HaBaTh OCHOBHBIC BHJIBI MHOTOTPAaHHUKOB (MHpaMua, TpU3Ma,
MPSMOYTOJIBHBIN TIapajuiesienune, Ky0);

KJIaccu(pUIMpoBaTh MHOTOTPAHHHUKH, BHIOMpPAsi OCHOBAaHUS JJIs Kiaccuukarmm
(BBITTYKJIBIE U HEBBITYKJIbIE MHOTOTPaHHUKH, TIPABUIIbHBIE MHOTOIPAaHHUKH, TIPSIMBIEC U
HAKJIOHHBIC TTPU3MBI, TTapaJlIeICIIUTIC b );

OTIEpUPOBATH MOHATHSIMU: CEKYIIIasl TNIOCKOCTh, CEUCHHE MHOTOTPAaHHUKOB;

OOBSCHATH MPUHIIAIIB TTOCTPOCHUSI CEUCHUM, UCIIONB3YsI METO/T CIIC/IOB;

CTPOUTh CEUCHUS] MHOTOTPAHHHKOB METOJOM CJIEJOB, BBITIOIHATH (BHIHOCHBIC)
IJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJI CBEpPXY, COOKY,
CHU3Y;

peliaTh 3a/71a4d Ha HaXOXKJEHHWE T€OMETPUYECKUX BEIMYMH MO 00pasiiaM Hid
QIrOpUTMaM, TPUMEHSAST M3BECTHHIE AHAJTUTUYECKHE METOABl TMPH  PEIICHUU
CTaHJAPTHBIX MATEMATHYCCKUX 3a7ad Ha BBIYHCIICHUE PACCTOSHUA MEXIY ABYMS
TOYKaMH, OT TOYKH J0 MPSIMOH, OT TOYKH JI0 TJIOCKOCTH, MKy CKPEIITHBAIOIITUMUCS
PSIMBIMU;

pelIaTh 3aJa4d Ha HAaXOXXJICHWE T'€OMETPUYCCKUX BEIMYHMH 1O 00paslaMm WIn
QITOpUTMaM, TPUMEHSS] M3BECTHHIE AaHAJIUTHYECKHE METOAbl TIPH  pEIICHUU
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CTaHJAPTHBIX ~ MATEMATHYECKUX  33Ja4 Ha  BBIUMCIEHUE  YIJIOB  MEXIY
CKPEILMBAKOLIUMUCS MPAMBIMU, MEXIY NPSIMON U IIJIOCKOCTBIO, MEXKY IIIIOCKOCTSAMM,
JIBYTPaHHBIX YTJIOB;

BBIUMCISATh OOBEMBI M IUIOMIAAM MOBEPXHOCTEH MHOIOIPAaHHUKOB (MpU3Ma,
NUpaMuja) ¢ IPUMEHEHUEM (POPMyJI, BBIUUCIIATh COOTHOLLIEHUS MEXAY IUIOIAIsIMU
MOBEPXHOCTEM, 00bEMaMU OTOOHBIX MHOTOTPAaHHUKOB;

OIIEpUPOBATH NOHATUSAMU: CUMMETPHUS B IPOCTPAHCTBE, LEHTP, OCh U IUIOCKOCTh
CUMMETPHH, LIEHTP, OCh U MIJIOCKOCTh CHMMETPUU (DUTYPBI;

U3BJIEKATh,  NpPEoOpa3oBbIBaTh M WHTEPHPETUPOBATH  HMH(OpPMAIUIO
O MPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUTypax, MPEACTABICHHYIO HAa YEepTeXax U
pPHUCYHKax;

MPUMEHSTh TeOMEeTpUYEeCKUe (PaKThl AJIS PEUICHHUs] CTEPEOMETPHUECKUX 3aj1ad,
IPEANOJAaraoluX HECKOJIBKO IAroB pPEIIeHUs, €CIU YCJIOBUS MPUMEHEHUS 3a]aHbl
B SIBHOU (hopme;

NPUMEHATh  MPOCTEUIIME  NPOrpaMMHBIE  CpPEACTBA W DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUUYECKUX 3a/1a4;

MPUBOJIUTH MPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B MPUPOJIE U KU3HHU,
pacrno3HaBaTh IIPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE;

OPUMEHATh TOJIYYEHHbIE 3HAaHUS Ha MPAKTUKE: aHAJIU3UPOBATh pealbHbIC
CUTyallUW M TPUMEHSTh HW3YYECHHbIE NOHATUS B MPOIECCE IOMCKAa pPElIeHUs
MaTeMaTH4ecku c(hopMyIMpOBAaHHON MPOOJIEMbl, MOIETUPOBATh PeaTbHbIE CUTYALIUU
Ha $3bIKE TE€OMETPUH, HCCIENOBATh MOCTPOEHHBIE MOJEIU C HCIOJIb30BAaHUEM
reOMETPUYECKUX TMOHATUN W TEOopeM, ammapara ajareOpbl, peliarh MpPaKTUYECKUe
3aJ1a4M, CBSI3aHHbBIE C HAXOXK/ICHUEM I'€OMETPUYECKUX BETUYHH.

K kon1y o0ydenus B 11 kiaacce oOydaromuiicss HayquTCs:

ONEepUPOBATh TMOHATUSAMU: IWIMHJIPUYECKAsh TMOBEPXHOCTh, 0Opa3yrolue
WIMHIPUYECKON MOBEPXHOCTH, LUIMHAP, KOHUYECKasi MOBEPXHOCTh, 00pa3yIouIne
KOHUYECKON NOBEPXHOCTH, KOHYC, cpepruecKasi HOBEPXHOCTh;

pacrno3HaBaTh Tena BpalleHus (LUIUHIp, KOHYC, chepa u map);

OOBSICHATH CIIOCOOBI MOJTYUEHUS TNl BPAIICHUS;

KJ1acCu(UIUPOBATH B3AUMHOE PACIOJIOKEHHE cPepbl U TIIOCKOCTH;

OTIepHpPOBATh MOHATHUSIMH: IIAPOBONW CETMEHT, OCHOBAaHUE CETMEHTa, BBICOTA
CETMEHTa, IIapOBOM CJIOW, OCHOBAHME ILIAPOBOIO CJIOS, BBICOTA LIAPOBOrO CIIOS,
IapOBOM CEKTOP;

BBIUUCIISTh O0OBEMBI U TUTOIIAIU TOBEPXHOCTEH TeI BpallleHUs, TEOMETPUUECKUX
TN ¢ MpUMeHeHueM (Gpopmyi;

OTIepHPOBATh MOHATHSIMHU: MHOTOTPAaHHUK, BIUCAHHBIA B chepy M ONMUCAHHBIN
okoJ10 cepsl, chepa, BIMCaHHAS] B MHOTOTPAHHUK WA TEJIO BPAIEHUS;

BBIUUCIISITh COOTHOIICHHUS MEXAY IUIOAAsIMU IOBEpPXHOCTEH M 00BEMaMu
MMOJOOHEBIX TEN,

34



®enepanbHas pabodas nporpamMma | Martematuka. 10—11 kmaccst (6a30BbIil ypoBEHb)

n300pakaTh H3y4aeMble (GUTYPEl OT PYKH H C IPUMEHEHHEM IIPOCTHIX
YePTEKHBIX HHCTPYMEHTOB;

BBITIOJHATE (BBIHOCHBIC) TUTOCKHE YEPTEKH U3 PUCYHKOB MPOCTBIX OOBEMHBIX
buryp: Buj CBEpXy, COOKY, CHU3Y, CTPOUTH CEUEHUS TEJl BpaIllCHHUS;

M3BJIEKATD, UHTEPIPETUPOBATH U mpeoOpa3oBHIBATH uH)OpMAITIIO
O TIPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (PUTYpaxX, MPEACTABICHHYIO Ha YepTekKax U
PUCYHKAX;

OTIEpUPOBATH MOHATHEM BEKTOP B IMTPOCTPAHCTBE;

BBITIOJTHSATE JICUCTBUS CIIOKEHUS BEKTOPOB, BEIYMTAHUS BEKTOPOB M YMHOXKEHUS
BEKTOpA HA YHCIIO, OOBICHATH, KAKUMHU CBOMCTBAMH OHHM 00JIaJalo0T;

IPUMEHSTH TIPABUJIO MapaJljIeICIUIIe Ia;

OTIEpUPOBATh TOHATHUSIMH: JCKAPTOBHI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP,
MOIYJIb BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPJAWHATHI BEKTOPA, Yroid MEXIY
BEKTOpaMH, CKaJISIPHOE IMPOM3BEJICHUE BEKTOPOB, KOJUIMHEAPHBIC W KOMILIAaHAPHBIC
BEKTOPBI;

HaXOAUTh CYMMY BEKTOPOB M IIPOM3BEACHHEC BEKTOpa Ha YHCIIO, YTOJd MEXKIY
BEKTOpaMH, CKaJIPHOEC TPOW3BEICHHE, pACKIAIbIBaTh BEKTOp 10  JBYM
HEKOJUTMHEAPHBIM BEKTOPAM;

3aJ1aBaTh IIOCKOCTh YPAaBHEHHUEM B JIEKAPTOBOM CHCTEME KOOPIUHAT;

MIPUMEHSATh TEOMETPUICCKHEe (aKThI JJIs PEIICHUS CTEPEOMETPHUYCCKUX 3ajad,
MIPEATOJIAralonX HECKOJBKO IIaroB PEIICHUsS, CCIIM YCIOBHUS MPUMEHCHUS 3a/aHbI
B SIBHOU (hopme;

pemarh MPOCTEHIEe TeOMETPUUYSCKHE 3aJlaud Ha TPUMEHEHHE BEKTOPHO-
KOOPJWHATHOTO METO/Ia;

penIaTh 3a/1a4n Ha JOKA3aTeIbCTBO MATEMATHUYECCKUX OTHOIIEHUN U HaX0XKICHHE
TCOMETPUYECCKUX BEIMYHMH TIO0 00pas3laM WM aJrOpuTMaM, MPUMEHSSI W3BECTHBIC
METOJIbI TIPH PEIICHUH CTaHIAPTHBIX MAaTEMaTHICCKUX 3a71aY;

MPUMEHSATh  MPOCTEUIME  TPOrpaMMHBIE  CpPEACTBA W DJIGKTPOHHO-
KOMMYHUKAIIMOHHBIE CHCTEMBI ITPH PEIICHUN CTEPEOMETPUIECKUX 3a7a4;

MIPUBOJIUTH MMPUMEPHl MATEMAaTUIECKUX 3aKOHOMEPHOCTEH B MPUPOJIC U JKHU3HHU,
pacro3HaBaTh MPOSBIICHUE 3aKOHOB T€OMETPHH B HCKYCCTBE;

IPUMCHATh TIOJYYCHHBIC 3HAHHMS Ha TIPAaKTHKE: aHAIM3UPOBAaTh peallbHBIC
CUTyalluh M TPUMCHATh HW3YYCHHBIC IIOHATHS B TIPOIECCE ITOMCKA PCIICHUS
MaTeMaTH4IeCKH c(hOpMYIUPOBAHHOMN MPOOIEMbI, MOJICTUPOBATh PeabHbIC CUTYaIIUU
Ha S3bIKE TEOMETPUM, HCCJICAOBaTh IOCTPOSHHBIE MOJIEIM C HCIOJIb30BAHUEM
TCOMETPUYCCKUX TOHATUH M TEOpeM, ammapara aareOpbl, pelrath MPaKTHIECKUE
3a71a4¥, CBSI3aHHBIE C HAXOXKICHUEM I'eOMETPUYECKUX BEJTUINH.
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10 KJIACC
HammenoBanue pasznena  [KomnuecTBo OcHOBHOE cofiepKaHne OCHOBHEBIE BUJIBI ACATEILHOCTH
(Temnl) Kypca 4acoB o0 y4Jarommxcs
BBe/ieHHE B CTEPEOMETPHUIO 10 OCHOBHBIC TTOHATHUS CTEPEOMETPHU: AKTYaJIU3HPOBATH (PAKTHI U METOIBI

TOYKa, MpsiMasi, IIOCKOCTbh,
npoctpancTBo. [IpaBuina nzodpaxeHus
Ha PUCYHKAX: U300paKCHUS
MJIOCKOCTEH, apaIeTbHbBIX MPSIMbIX
(OTpe3KOB), CEpeIUHBI OTPE3KA.
[ToHsTHA: IEpeceKaronmecs
MJIOCKOCTH, TIEPECEKAIOIIUECS MTpAMast
U TIJIOCKOCTb.

3HAaKOMCTBO C MHOTOI'PaHHUKAMH,
N300paXeHNEe MHOTOTPaHHUKOB

Ha PUCYHKAX, Ha MPOEKIIMOHHBIX
yeprexxax. HauanbHble cBeIeHUS

0 KyOe U TupamMujie, ux pa3BEPTKU

u Mojenu. CeueHrs MHOTOIPaHHUKOB.
[TonsiTve 00 aKCMOMAaTUYECKOM
MIOCTPOCHHUH CTEPEOMETPUH: AKCHOMBI
CTEPEOMETPUM U CIICICTBUS U3 HUX

TUTAHUMETPUH, PEJIEBAHTHEIE TEME.
IMoxyuyaTh npeacTaBiaeHus

0 MIPOCTPAHCTBEHHBIX (PUTYypaX,
pa30upaTh MpoCTEHIINE MpaBuia
U300paKeHus dTUX PUTYD.
HM300paxaTh NpsIMYIO U IIIOCKOCTh
Ha PUCYHKE.

PacnozHaBaTh MHOTOIPaHHUKH,
nupaMuay, Kyo, Ha3pIBaTh X
HJIEMEHTHI.

JenaTb pUCyHOK Ky0a, MUpaMuU/Ibl,
HAXOJUTh OIMNOKHA B HEBEPHBIX
HU300paKCHUSX.

3HAKOMUTBCSA C CEUCHUSAMM,

C METOJIOM CJIEJIOB; UCIIOJIb30BATh
JUISL IOCTPOEHUS CEUEHUS METOJT
CJIEZIOB, KPATKO 3aMHChIBATh IIaru
MOCTPOEHUS CEUEHUS.
Pacno3naBarhb BUJ] CCUCHUS
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Y OTHOIICHUH, B KOTOPBIX CEUCHHE
nenuT pedpa Ky0a, HaXOAUTh IIJIOIA b
CCUCHMSI.

HUcnons3oBarhb nogodue mnpu
pEIICHUH 33129 Ha TTOCTPOCHHE
CECUCHUM.

3HAKOMUTBCHA C AKCUOMATHYECKUM
OCTPOCHUEM CTEPEOMETPUH,

C aKCHOMaMU CTEPEOMETPUH

U CJIEJICTBUSMH U3 HUX.
NirocTpupoBaTh aKCHOMBI
PUCYHKaMU U MpUMEpaMu

13 OKPYXKaroIe 00CTaHOBKHU

[IpsiMBIE 1 TNIOCKOCTH 12 B3anMHO€E pacnonokeHune npsiMbIxX AKTYyaJU3UpPOBATH (PaKThl U METO/BI
B IIPOCTPAHCTBE. B IIPOCTPAHCTBE: MEPECEKAIOIINECS, IJJAHUMETPUH, PEIIEBAHTHBIE TEME,
[lapanienbHOCTh IPSIMBIX MapajuIeJIbHbIE U CKPEIIMBAIOIINECS IIPOBOJUTH AHAJIIOTHUU.
U IUIOCKOCTEN IIpSIMBIE. IlepeuncasiTe BO3MOXKHbBIE CLTOCOOBI
[lapaienbHOCTD IPSMBIX PacCIIOIOKEHHUS ABYX MPSAMBIX
U IJIOCKOCTEH B IIPOCTPAHCTBE: B [IPOCTPAHCTBE, UUIKOCTPUPOBATH UX
NapaJuIeIIbHBIC MTPSMBIE Ha IIpuMepax.
B [IPOCTPAHCTBE; NMAPAJUIEIBHOCTb JdaBaTb onpenesienue
TPEX MPSAMBIX; MMAPAJUIENBHOCTb CKPEILIMBAKOIIUXCA MPAMBIX,
MPSIMOU U TUIOCKOCTH. Y TJIbI dbopmyIMpoBaTh MpU3HAK

C COHAIIPABJICHHBIMU CTOPOHAMM; YT OJI CKPCIIMBAIOIINXCA ITPAMBIX
MCXKAY IMPAMBIMH B IIPOCTPAHCTBC. W IIPUMCHSATL €ro IIpru pCIICHUN
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[TapannenbHOCTh MIIOCKOCTEMN:
HapaJiyIesIbHbIE IUIOCKOCTH; CBOKCTBA
MapaJUIEIbHBIX TUIOCKOCTEMN.
[Ipocreiinme npocTpaHCTBEHHBIE
(burypsl Ha MJIOCKOCTU: TETPadIp, KyO,
napajiesienuIe; MoCTpOeHUe
CCYCHUU

3a/1ad4.
PacnosznaBarp npusMmy, Ha3bIBaTh €€
3JIEMEHTHI.

Crpours ceueHus npu3Mbl

Ha FOTOBBIX YEPTEkKAX.

IlepeuncasiTe BO3MOXKHbBIE CITOCOOBI
B3aMMHOI'0 PaCIIOI0KEHUSA PAMOU

U IIJIOCKOCTH B IIPOCTPAHCTBE,
IIPUBOAUTDH COOTBETCTBYIOIIUE
IIPUMEPBI U3 PEAIbHON JKU3HH.
JdaBaTh onpeaesieHue
MapaJUIETbHOCTH MTPAMON

Y TJTIOCKOCTH.

®opmyJIMpOBATH NPU3HAK
NapaJuIETbHOCTH MIPAMON

Y IUIOCKOCTH, YTBEPKICHUE O IIPAMOU
MEPECECYCHUS IBYX TIIIOCKOCTEM,
IIPOXOAALIUX Yepe3 MapaljieabHbIe
IIpsIMBIE.

Pemarh npakTrueckue 3a1a4u

Ha MOCTPOCHHUE CEUYCHUU
MHOTI'OTPaHHUKA.

OO0BACHATH CiTydau B3aUMHOIO
PaCIIOJIOKEHHUS TIIIOCKOCTEM.

JdaBathb onpeaejeHue napauiebHbIX
IIJIOCKOCTEN; MPUBOAUTD IPUMEPHI
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U3 PEAIbHOM KU3HU U OKPYKAIOLIEH
00CTaHOBKH, UJUTIOCTPUPYIOLIUE
MapasyIeIbHOCTh MIIOCKOCTEM.
HUcnonb3oBaTh Npu3HaK
NapayIeIbHOCTH JABYX IJIOCKOCTEH,
CBOWCTBA MapajuIeJIbHbIX IUIOCKOCTEN
IIPU PELLICHUH 3a]1a4 Ha ITOCTPOCHHUE.
OO0BbACHATD, UTO HA3bIBAECTCS
NapajuIeIbHbIM MPOEKTUPOBAHUEM

Y KakK BBINIOJIHAETCA MPOEKTUPOBAHUE
(Guryp Ha MmIOCKOCTb.

HN300paxaTh B MapauieaIbHOM
POEKINH pa3IuUHbIC
reoMeTpu4ecKue (PUrypsl.
MoaenupoBaTh pealibHbIE CUTYallMU
Ha SI3bIKE T€OMETPUH, UCCIIEI0BATh
MOCTPOEHHBIE MOJAEIIU

C UCIOJIb30BAHUEM F€OMETPHUUECKUX
ITOHATUM.

Hcnonb3oBaTh Npu pelieHnd 3a1a4
Ha IOCTPOEHUE CEYCHU M TTOHATHE
NapayIeIbHOCTH, IPU3HAKU

Y CBOMCTBA MapaJlIeIbHbIX MPSIMBIX
Ha IJIOCKOCTH
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[leprieHANKYISIPHOCTD MPSMBIX
U IUTOCKOCTEM

12

[lepneH UK yJIApHOCTD MPAMOU

Y IJIOCKOCTH: NEPIIECHAUKYJIAPHbIE
IIPSIMBIE B IIPOCTPAHCTBE, IIPSAMBbIC
IapaJuIeIIbHbIE U NIEPIICHIUKYIIAPHbIE
K IUIOCKOCTH, IPU3HAK
NEPNEHANKYIIIPHOCTHU MPSMON

Y IUIOCKOCTH, TEOPEMA O MPAMOU
NEPIEHIUKYJIIPHON INIOCKOCTH
[lepnieHIUKYIISAp U HAKJIOHHBIE!
pacCcTOsAHKUE OT TOYKH 10 IUIOCKOCTH,
pacCcTOAHKUE OT IPSAMOU 0 INIOCKOCTH

AKTYanIu3upoBaTh (HakThl U METOJIbI
IJIAHUMETPUH, PEIIEBAHTHBIEC TEME,
MIPOBOJIUTH AHAJIOTHUU.

OO0BbACHATD, KaKOW YroJl Ha3bIBaeTCA
YIJIOM MEXKY EPECEKAIOITUMHUCS
MPSMBIMH, CKPEITUBAIOIIIUIMHUCS
MPSMBIMH B ITIPOCTPAHCTBE.

JdaBarb onpeneneHue
NEPHEHUKYJIAPHBIX MPSIMBbIX

Y NIPSIMOU, MIEPIICHIUKYJIIPHON

K IUIOCKOCTH.

HaxoauTp yriiel MexXay
CKPEILIMBAIOITUMHUCS MPSIMBIMU B KyOe
U IUpaMHUJIE.

IIpuBoaAuTH IPUMeEPHI U3 PEATTLHOU
KU3HH U OKpYKarolei 00CTaHOBKH,
WJUTIOCTPUPYIOIINE
NEePHEHIUKYIISIPHOCTD MPSMBIX

B [IPOCTPAHCTBE

Y MIEPIEHNKYISPHOCTh MPSMOU

K IIOCKOCTH.

®opmyJnpoBaATH IPU3HAK
NEePHEHIUKYIISIPHOCTH MPSIMOU

U TJIOCKOCTH, TPUMEHSTh €ro Ha
MPaKTUKE: OOBSICHATH
NEePIEeHIUKYIIPHOCTH pedpa Kyda

Y IMaroHalld €ro rpaHu, KOTopas ero
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HE COJICPKUT, HAXOJUTh JIIUHY
JuaroHai Kkyoa. BeIucisiTe BEICOTY
IIPAaBWJIBHOM TPEYrOJIbHOU

Y MIPaBUJIbHOU YETBIPEXYTOJIBHOU
ApaMHU/I 10 JTHHAM pEoep.

PemiaTp 331241 Ha BBIYKCIICHUS,
CBSI3aHHBIE C MTEPIEHINKYJISIPHOCTBIO
NPSAMOM U TUIOCKOCTH,

C UCIIOJIb30BAHUEM IIPU PELLICHUU
TJTAHUMETPUIECKHX (DAKTOB

Y METOJOB.

OO0BbSICHATD, UTO HA3bIBAIOT
MEPIEHANKYIISIPOM U HAKJIOHHOU

Y3 TOYKH K IJIOCKOCTH; IIPOEKIIUEN
HAKJIOHHOM Ha TUIOCKOCTh. OOBSCHSTH,
YTO HA3bIBAETCS PACCTOSTHUEM:

OT TOYKH J0 IJIOCKOCTH; MEXKITY
napayieIbHBIMU MIOCKOCTSAMU; MEXKTY
MPSIMOU U TTAPAIIIETBHOM €U
IUIOCKOCTBIO; MEXITY
CKPEIIMBAIOIIUMHUCS ITPSIMBIMH.
HaxoauTh 3TH paccTOSIHUS B MPOCTHIX
ciy4asx B KyOe, mupaMuje, mpusme.
MoaenupoBaTh peallbHbIE CUTYallMU
Ha SI3bIKE TEOMETPHUU, UCCIIEI0BATH
ITOCTPOEHHBIE MOJIENIN

C HCIMOJIb30BAHUEM T€OMETPUUYECKUX
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MTOHSTHM.

Hcnonb3oBarh 1py pelICHUH 3a/1a4
Ha IIOCTPOEHUE CEYCHUN TEOPEMY
[Tudaropa, cBOICTBA IPSIMOYTOJIbHBIX
TPEYTrOJIbHUKOB

YTl MEXAY IPSIMBIMU U
MJIOCKOCTSIMU

10

VYTIabl B IPOCTPaHCTBE: YOI MEXAY
IPSAMOM U IUIOCKOCTBIO; IBYIPAHHBIN
yroJ1, JIAHEUHBIN yroJI IBYTPaHHOT O
yria.

[lepneHIMKYIAPHOCTD IIOCKOCTEM:
IIPU3HAK [IEPIEHIUKYISIPHOCTH ABYX
mrockocret. Teopema o Tpéx
NEPIEHAUKYJIISIpAx

AKTyaJaTu3upoBaTh (HaKThl 1 METOIbI
IUIAHUMETPUH, PEJIEBAHTHBIE TEME,
IPOBOJIMTH AHAJIOTHH.

/laBaThb onpeneeHue yria Mexay
IIPSIMOU M TUIOCKOCTBIO,
(bopMyIupoBaTh TEOPEMY O TPEX
NEepHIEeHANKYIIApax U 00paTHYIO K HEH.
HaxoauThb yron Mexay npsiMoun

Y TJIOCKOCTBIO B MHOTOTPaHHUKE,
pPacCTOSTHUE OT TOYKH JI0 IPSIMOM

Ha IJIOCKOCTH, UCIIOJIb3YSl TEOPEMY

0 Tpéx nepneHaukyisipax. IIposoguts
Ha YepTexe NePIEeHIUKYISP: U3 TOUKH
Ha IOPSIMYIO; U3 TOYKH Ha MJIOCKOCTb.
JaBath onpezesieHne JBYTPaHHOI0
yria u ero 3yeMeHToB. OObICHATH
PaBEHCTBO BCEX JIMHEHWHBIX YIJIOB
JBYTPaHHOT'O YIJIA.

Haxonurtpb Ha yepTeke IByTrpaHHbBIN
yroJI Ipu pedpe MUpaMuibl, IPU3MBI,
napajuleJIenuIena.
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JdaBaTh onpeaejieHue yria Mex1y
IJIOCKOCTSIMM.

Jdasathb onpenesieHue

1 (GopMYyJIMPOBATH MPU3HAK
B3aMMHO MEPHEHIUKYIISIPHBIX
TIOCKOCTEM.

Haxomutp yriibl MeXy MIOCKOCTSIMU
B KyOe U mupaMue.

Hcnmonb30BaTh NpH peLICHUN 3a1a4
OCHOBHBIE€ TEOPEMBI U METOBI
IJTAHUMETPHUH.

MopaenupoBaTh peallbHbIE CUTYallMU
Ha SI3bIKE TEOMETPUU, UCCIET0BATH
ITOCTPOEHHBIE MOJIENIN

C HCIMOJIb30BAHUEM T€OMETPUUYECKUX
TTOHSTHM.

Hcnonb3oBaTh 1py peICHUH 33/1a4
Ha IIOCTPOEHUE CEYECHUH
COOTHOUIIEHHUS B MPSAMOYTOJIbHOM
TPEYT OJIbHUKE

MHOrorpaHHuKHu

11

[ToHsITHE MHOTOTpaHHUKA,

OCHOBHBIE DJIEMEHTBl MHOT'OI'PaHHUKA,
BBIITYKJIBIE U HEBBIITYKJIBIE
MHOI'OTPaHHUKY; pa3BEPTKA
MHOT'OTpaHHUKA.

IIpusma: n-yronpHas npu3ma; rpaHu

AKTYaJIU3UPOBATH (PAKTHI K METOIBI
IJIAHUMETPHH, PEJICBaHTHBIC TEME,
NMPOBOJAUTH AHAJIOTUM.

JdaBathb onpenesienue
napajuiesienuieia, pacno3HaBaTh €ro
BHJIbI U U3Y4YaTh CBOMCTBA.
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Y OCHOBAHUS MPU3MBI; MIpsMast
Y HaKJIOHHAsI TPU3MBbI; OOKOBast

Y TOJTHASI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, MpsMOYroJIbHbBIN
MAPAIIICIIETIUIIE] U €0 CBOMCTBA.
[Tupamuna: n-yroiapHas nupamuia,
I'PaHU U OCHOBAHUE NTUPAMU/IBI;
OOKOBas U MOJTHAsI TOBEPXHOCTh
MMAPAMU/IBL; IPABUIIBHAS U YCEUEHHAS
ApaMHU/Ia.

DJIEMEHTBI IPU3MbI U TTUPAMU/IBI.
[IpaBUsIbHBIE MHOTOT PAHHUKU:
MOHATHUE MPABUIBHOTO
MHOTOI'PAHHUKA; MPABUJIbHAS MTPU3Ma
Y [IpaBUJIbHAS TMPaMU/Ia; PaBUIIbHAS
TpEeyroJibHasl MupaMuaa

U TIPaBWJIbHBIN TETPAdIP; KYO.
[IpeacraBieHue O MpaBUIbHBIX
MHOTOTPaHHUKAX: OKTa3JIp, NTOAEKa AP
Y UKOCAa3/IpP.

CumMeTpus B IPOCTPAHCTBE:
CUMMETPHUSI OTHOCUTEIBHO TOUYKH,
MPSIMOM, TJIOCKOCTU. DJIEMEHTBI
CUMMETPHUH B TUPAMHUJIAX,
napasJenenueaax, mpaBUuIbHbIX
MHOTOTpaHHUKAaX.

JaBaTh onpeaeneHue NupaMu/ibl,
pacno3HaBaThb BUJIbI TUPAMU/I,
(opmyanpoBarthb cBoiicTBa pédep,
rpaHer U BBICOTHI IPAaBUJILHOM
MUPaMUJIBI.

Haxoaurh miomanb NOJIHOM

1 OOKOBOM MOBEPXHOCTH MTUPAMHUIBI.
JdaBaTb onpeneneHne yCEUEHHOM
MAPAMUJbI, Ha3bIBATh €€ JIEMEHTBHI.
DopMyJHpPOBATH TEOPEMY

0 TIoIaAu OOKOBOM MOBEPXHOCTH
IIPAaBUJILHOM YCEUEHHOMN ITUPAMUIBI.
Pemartsb 33724y Ha BRIYMCIICHUE,
CBSI3aHHBIE C MUPAMUIAMHU, & TAKKE
3a71a4M HA OCTPOECHUE CEYEHUM.
JdaBathb onpeaejieHue IpU3MBbl,
Pacmo3HaBaTh BUJIbI IPU3M,
U300paskaTh IPU3MbI HA YEPTEKE.
Haxoaurs 1uiomagb DOJTHOW WIN
OOKOBOI TOBEPXHOCTH MPU3MBI.
HN3y4yatb cooTHOLIEHHS Diliiepa
Ui yucna pédep, TpaHeil u BepIInH
MHOTOTpaHHUKA.

N3y4yath BU/IbI TPaBUIIbHBIX
MHOT'OTPaHHUKOB, UX Ha3BaHUS

Y KOJIMYECTBO IPaHEH.
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BrrancrieHue 351eMEeHTOB
MHOTOTPaHHHUKOB: pE&Opa, TUAroHAIH,
yribl. [Inonanae 60KoBOM MOBEPXHOCTH
Y TIOJTHOM MOBEPXHOCTH MPSIMOU
MIPU3MBI, TUIOIIAJAb OCHOBAHUI, TEOpEMA
0 OOKOBO¥ TTIOBEPXHOCTH TIPSIMOMA
npu3Mbl. [lnomnaae 60koBoi
MOBEPXHOCTU U MIOBEPXHOCTH
MPABWJILHON MUpaMUbl, TEOpEMA

O TUIOIIAAX OOKOBOM TOBEPXHOCTU
YCEUEHHOW MTUPaAMUbI

HN3yuyaTb cuMMETpHUIO
MHOT'OTPaHHUKOB.

OO0bsICHATD, KaKH€ TOYKHU
Ha3bIBAIOTCS CUMMETPUYHBIMU
OTHOCUTEJIBHO TAHHOM TOYKH, IIPAMOU
WJIA TIJIOCKOCTH, YTO Ha3bIBAIOT
LEHTPOM, OChIO0 WJIM TIJIOCKOCTHIO
CUMMETPUH (UTYPHI.

IIpuBoauTH NPUMeEPHI
CUMMETPHUYHBIX (DUTYP B apXUTEKTYPE,
TEXHUKE, IPUPOJIC.

MoaenupoBaTh peajibHbIC CUTYAIIUH
Ha s13bIKE T€OMETPUH, UCCIIE0BATh
MOCTPOEHHBIE MOJIETTU

C MCIIOJB30BaHUEM I'€OMETPUUYECKUX
ITOHSATHH, UCITOJIL30BaTh MO100MeE
MHOTOI'PAaHHUKOB

OOBEMBI MHOTOI'PaHHHUKOB

[Tonstue 06 00bEMe. OOBEM
UPAMU/IBI, TPU3MBI

AKTyaJaTu3upoBaTh (HaKThl U METO/IbI
IUTAHUMETPUH, PEJIEBAHTHBIE TEME.
OO0BACHATH, KaK U3MEPSIOTCA
00BEMBI TEIT, TPOBOIS AHATIOTHIO

C U3MEPEHUEM TUIOMIAJCH
MHOT'OYTOJIbHUKOB. POPMYJIHPOBATH
OCHOBHBIE CBOMCTBa 0OBEMOB.
N3y4yarh, BHIBOAMTH (POPMYIIbI
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00BEMa MPSIMOYTOJILHOTO
napajiyiesienuIies1a, IPU3MbI

Y TTHPaMUJIBL.

Boruncastb 00bEM TPU3MBL

Y TTUPAMUIBI TTO MX DJICMCHTAM.
IMpumensaTs 00BEM IS pelieHUs
CTEpPEOMETPUYECKHUX 3a/1a4 U

JUTSI HAXOXKJIEHUSI TEOMETPUYECKUX
BCJIMYHH.

MonenupoBaTth peajibHbIE CUTYallUU
Ha SI3BIKE TECOMETPUH, HCCJIE10BATH
MOCTPOEHHBIE MOJIENIU

C UCTIOJIb30BAHUEM T€OMETPHUCCKHUX
MTOHSTHM

[ToBTOpEHME: ceueHus,
PACCTOSHUSA U YTJIbI

[TocTpoeHue ceuenuii

B MHOT'OTPaHHHUKE.

Brruuciienue pacCcTosSHUAM: MEXITY
JIBYMsI TOYKaMH, OT TOYKH 10 MIPSIMOMU,
OT TOYKH JI0 TIJIOCKOCTH; MEXKIY
CKPELIMBAIOIIUMHUCS IPSIMBIMH.
Brruncienne yrioB: Mexay
CKPELIUBAIOIIUMHUCS IIPSIMBIMU,
MEKy PAMOU U IIJIOCKOCTBIO,
JBYI'PaHHBIX YIJIOB, YIJIOB MEXIY
IIJIOCKOCTSIMU

CTpouTh ceyeHue MHOTOrpaHHUKA
METOJIOM CJIEJIOB.

JdaBaTh onpeaesieHue pacCTOAHUS
Mexay purypamu.

Haxomurthb paccTosiHue Mexay
NapajyIeIbHBIMHU IJIOCKOCTSIMH,
MEXIY IJIOCKOCTBIO M TapaJlIesIbHON
€l MPAMOM, MEKITY
CKPEIIMBAIOIIUMUCS MPSIMBIMHU.
CTpouts JIMHENHBIN yron
JIBYTPAaHHOTO yTJia HAa YepTexKe
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MHOI'OI'paHHHUKA 1 HAXOAUTb €TI0
BCJIIMYUHY.

HaXO)II/ITI) YIJibl MCXKAY IIJIOCKOCTAMUA
B MHOI'OI'paHHHKAax

OBHIEE KOJIMYECTBO
YACOB I10 I[TPOTPAMME

68

47



®enepanbhas pabouas nporpamma | Matematnka. 10—11 kmaccer (6a30Bblit ypOBEHB)

11 KIIACC
HaumenoBanue paznena  KonuuecTBo OcHOBHOE coep)KaHNE OcHOBHbIE BUJIBI AEATEILHOCTH
(TemnI) Kypca 4acoB 00 yJaromuxcs
Tena BpaieHus 12 Cdepa u map: ueHtp, paauyc, AKTYaJTU3UPOBATH (PAKTHI K METOIBI

JTUAMETP; TUIOIIA (b TOBEPXHOCTH
cdepsl. BzaumHoe pacnionoxenne
cepsl U MIOCKOCTH; KacaTellbHast

IJIOCKOCTD K cdepe; miomaas chepsl.

N3o006paxenue chepsl, mapa
Ha TUTOCKOCTH.
Ceuenus mapa

IJIAHUMETPUH, PEJICBAHTHBIC TEME,
NMPOBOAUTH AHAJIOTUU.

JlaBaTh onpenenenns chepsl U 1apa,
UX LIEHTpPa, paguyca, ITnameTpa.
Onpeneasitb chepy Kak Gurypy
BpalCHUsI OKPYKHOCTH.
HccaenoBars B3auMHOE
pacnoJiokeHue cepbl U TIOCKOCTH,
IBYX chep, WLTICTPUPOBATH 3TO

Ha yepTekax U pUCYHKaX.
®opMyJIMPOBATH ONPE/ICIICHUE
KacaTeabHOM MIOCKOCTH K cepe,
CBOMCTBO Y MPU3HAK KACATEIbHON
IJIOCKOCTH.

3HAKOMMTBCH C T€OJEC3UNYECKUMU
JTUHUSMHA Ha cepe
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[Hunuaapudeckas MOBEPXHOCTb,
o0pa3yroIue MIHHIPUIECKOM
MOBEPXHOCTH, OCh LIWJIMHAPUYECKOM
noBepxXHOCTH. [{unuHap: oOCHOBaHUs
1 OOKOBasi TOBEPXHOCTb,
oOpa3zyroIias U OCh; IUIOIIA/Ib
OOKOBOM ¥ TIOJIHOM MTOBEPXHOCTH.
N306paxenune nuianHapa

Ha TI0CKOCTH. Pa3BépTka nuimHapa.

Ceuenus numHApPa (MIIOCKOCTHIO,
MapasjieIbHON WA
NEPIECHANKYISIPHON OCH IIUIMH]IPA)

OO0BbSICHATH, YTO HA3LIBAIOT
UWJIMHIPOM, HAa3bIBATh €0 JIEMEHTHI.
N3yuarh, 00bSICHATH, KaK MOJTYyYUTh
OWJIMHJIP MYTEM BpAICHUS
MPSMOYTOJIbHUKA.

BuIBoAMTH, HCNIOJIB30BATH (OPMYIIBI
IJIS1 BBIYMCIICHUS TUIOIIA N OOKOBOM
MOBEPXHOCTHU IIUJIIUH/IPA.

N3yuarTh, pacno3sHaBaTh pa3BepTKY
HWIHHAPA.

N300paxaTh HUIMHAP U €r0 CEYEHUS
TIOCKOCTBIO, TPOXOSIIEH YEPE3 €ro
OCb, MapasuICIbHON WIIN
MEPIIEHANKYJIIPHOU OCH.

Haxoaurhb ruiomaau 3TUX CEUSHUH.
MoaenupoBarh peabHbIE CUTYallUU
HAa SI3bIKE TEOMETPHUHU, UCCIAEA0BATH
MMOCTPOEHHBIE MOJICIIH

C UCIIOJIb30BAHUEM I'€OMETPUUYECKUX
TIOHSATUI

KoHnueckast moBEpXHOCTS,
o0Opa3yrolme KOHUYECKOM
IIOBEPXHOCTH, OCh ¥ BEPILIHHA
KOHUYECKON ITOBEPXHOCTH.
Konyc: ocHOBaHUE 1 BEpIIMHA,
oOpa3zyrolas ¥ 0Ch; IJIOIIA/Ib

OO0bACHATD, KAKOE TEJIO HA3bIBAIOT
KPYI'OBBIM KOHYCOM, Ha3bIBaTh €0
DJIEMEHTBI.

N3y4yathb, 00bACHATD, KaK OJIYYUTh
KOHYC ITyTEM BpalCHUs
MPSIMOYTOJIBHOT'O TPEYTOJIbHUKA.
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OOKOBOH M TIOJHOM MOBEPXHOCTH.
VY ceuénHblil KOHYC: 00pa3yrouiye
Y BBICOTA; OCHOBAHUA U OOKOBast

MOBEPXHOCTb.

N300pakeHne KoHyca Ha MIIOCKOCTH.

Pa3Béprka KoHyCa.

Ceuenust KoHyca (IUIOCKOCTHIO,
IapaJuIeJIbHOM OCHOBAHHIO,

U IJIOCKOCTBIO, IPOXOIAILIEH
4yepe3 BEPILIUHY)

MN300paxaTh KOHYC U €ro CEYCHHUs
IJIOCKOCTBIO, ITPOXOSILEN YePE3 OCh,
Y IUIOCKOCTBIO, NIEPIICHAUKYIISIPHOU

K OCH.

HN3yyarh, pacno3HaBaTh pa3BEPTKY
KOHYycA.

BoiBoauTH, HCNIOIB30BATH (POPMYITbI
JUTSL BBIYMCJICHMS TUIOIIA I OOKOBOM
IIOBEPXHOCTU KOHYCA.

HaxoauThb 1mjiomangy ceUeHuH,
MPOXOISIIIUX YEPE3 BEPIIMHY KOHYCA
WJIY TIEPIEHINKYJIIPHBIX €70 OCH.
OO0bsACHATH, KAKOE TEJI0 Ha3hIBACTCS
YCEUEHHBIM KOHYCOM.

N3y4yathb, 00bACHATH, KaK €r0
MOJYYUTH ITyTEM BPALLICHUS
MPSMOYTOJIbHOM TPAIEeUH.
BuiBoAMTH, NpUMEHATH PopMyITy
JUTSL BBIYMCJICHMS TUIOIIA I OOKOBOM
IIOBEPXHOCTU YCEUEHHOIO KOHYCa

KoMmOuHarnus ten BpamieHus

¥ MHOTOTPaHHHUKOB. MHOTOTpaHHUK,
ONMMCaHHBIN 0KOJIO cepbl; cPepa,
BITMCAHHAS] B MHOTOTPAaHHUK WA

B TEJIO BpAIICHUS

AKTyanIn3upoBaTh (HaKThl U METO/bI
TJIAHUMETPUH, PEIICBAHTHBIC TEME,
MPOBOAUTH aHAJIOTHUHU.

Pewmiatb cTepeoOMeTpUUECKHE 3a0a4H,
CBSI3aHHBIE C TEJIaMU BpAILCHUS,
IIOCTPOCHUEM CEUECHUH TEJI BPALLICHUS,
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C KOMOUHAITUSMHU TEJl BpallleHUs

Y MHOTOTPAaHHHUKOB HA HaXOXKICHUE
r€OMETPUUYECKUX BEJTUYMH.
Hcnonb3oBarhb 1Ipy peliCHUU
CTEPEOMETPUUECKUX 3a]1a4
MJIAHUMETpUUECKue (PAKThI 1 METO/IbI
3a/1a4d Ha BBIYHCIICHHUE

U JJOKa3aTeJIbCTBO.

MopeaupoBaTh peajabHbIE CUTyallUU
HA SI3bIKE TEOMETPUHU, UCCIIEA0BATH
ITIOCTPOECHHBIE MOJETHN

C UCIIOJIb30BAHUEM T'€OMETPUYECKUX

MTOHATUI
OO0BEMBI TEN 5 [Torsitue 06 00BEMe. OCHOBHBIC AKTYyaJu3upoBaTh (PaKThl U METOBI
CBOMCTBa OOBEMOB TeJI. IUTAHUMETPUHU, PEJICBAaHTHbBIE TEME,
OO0BEM UIMHIpA, KOHYCA. MIPOBOJIUTH aHAJIOTUH.
OO0bEM 1m1apa ¥ miomaab chepsl BoiBoIUTH, HCTIOIB30BATH (POPMYIIbI

00BEMOB: TIPU3MBI, IIWIIUH]IPA,
MMAUPAMUJIbI, KOHYCA; YCEUEHHOU
NUpPaMU/JIbl U YCEUEHHOTO KOHYCA.
Pemiates crepeoMerprueckue 3a1aum,
CBSI3aHHBIE C BEIYUCIIEHUEM O0BEMOB.
DopMyJIMPOBATH ONPEICICHAE
[IaPOBOr'0 CErMEHTA, IIApOBOIO CIIOA,
IapOBOI'0 CEKTOPA.
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IpumensaTs Gopmysl
IUI HaX0XKJIeHUs1 00BEMOB IAPOBOTO
CErMEHTa, IAapOBOI'0 CEKTOpa

[Tono6HbIE TENa B MPOCTPAHCTBE.
COOTHOIICHHS MEX Ty TUTOIIAISIMU
MTOBEPXHOCTEH, 00BbEMaMU TTOTOOHBIX
TeJ

Pemiatb cTepeoMeTpUUECKHE 3a0a4H,
CBsI3aHHBIE C 00BEMOM I1apa

1 TIOIIAIbIO CPephl.
MopeaupoBaTth peajabHbIE CUTyaluU
Ha S3bIKE TEOMETPHUH, UCCIENOBATH
ITIOCTPOECHHBIE MOJETIHN

C UCITOJIb30BAHUEM F€OMETPUUECKUX
MTOHATHUH.

AKTYaJIu3upoOBaTh (aKThl U METOJIbI
IJITAHUMETPHUH, PEJIEBAHTHBIE TEME,
ITPOBOJIUTH aHAJIOTHH.

Pemiath cTepeoOMeTpUUECKHE 3a0a4H,
CBSI3aHHBIE C COOTHOIIIEHHEM 00BEMOB
Y TTOBEPXHOCTEH MOAOOHBIX TEJ

B IIPOCTPAHCTBE.

MopeaupoBaTth peajabHbIE CUTyallun
Ha 3bIKE TEOMETPHUH, UCCIENOBATH
NOCTPOEHHBIE MOJIETN

C UCITOJIb30BAHUEM F€OMETPUUECKUX
MTOHATUHI

BekTopbl 1 KOOpIUHATHI
B IIPOCTPAHCTBE

10

BekTop Ha miockocTu
U B npocTpanctBe. ClioxeHue
Y BBIYUTAHHE BEKTOPOB. Y MHOKEHUE

AKTYaJu3upoBaTh (PaKThl U METOBI
TJIAHUMETPUH, PEJICBAHTHBIC TEME,
MPOBOJIUTH aHAJIOTHH.
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BEKTOpa Ha 4ucio. Paznoxenue
BEKTOpA I10 TPEM HEKOMILIAaHAPHBIM
BekTopaM. [Ipasuio
napajuIeJIenuIea.

Pemenue 3amau, CBI3aHHBIX

C IPUMEHEHHUEM NPABUJI ACUCTBUN

C BEKTOpPaMH.

[IpsamoyronpHas cucrema KOOpAUHAT
B IpocTtpancTee. KoopauHarel
BekTopa. [Ipocreimue 3agaun

B KOOpJIMHATAX. Y TOJ MEXIY
BekTOopamu. CkansipHOe
IIPOU3BEICHUE BEKTOPOB.
Brruucnenue yrioB Mexay NpsMbIMA
Y IUIOCKOCTSIMM.
KoopanHaTtHO-BEKTOPHBIN METOT
MIpY PEUICHUHU T€OMETPUUYECKHUX 3a/1a4

OnepupoBathb NOHATHEM BEKTOP

B IPOCTPAHCTBE.

DopMyJIMPOBATH IIPABUIIO
MapajuIeIIeUIe1a IPU CI0KEHUN
BEKTOPOB.

CkiaabiBaTh, BBIYMTATH BEKTOPHI,
YMHOKATH BEKTOP Ha YUCJIO.
HN3y4yaTh OCHOBHBIE CBOMCTBA 3THUX
omnepanui.

JaBatb onpeneneHre npsIMOyrojabHON
CHUCTEMBI KOOPJAUHAT B ITPOCTPAHCTBE.
Beipa3urb KOOpIMHATHI BEKTOPA
yepes KOOPAUHATHI €ro KOHIIOB.
BeiBOaUTH, HCIIO/IB30BATH (pOpMYy.1y
JUTMHBI BEKTOPA U PACCTOSIHUSI MEKTY
TOYKaMH.

Boipaxkars ckansipHOE MPOU3BEICHUE
BEKTOPOB U€pE3 UX KOOPAUHATHI,
BBIYHUCIISITh YTOJI MEXAY IBYMSI
BEKTOpPaMH, ABYMs HPSIMBIMH.
Haxoauthb yroim Mexay npsiMoun

Y TUIOCKOCTBIO, YTOJI MEKY IBYMS
TIOCKOCTSIMU aHAJTMTHYECKUMHU
METOJIAMM.

BpIBOOUTH, HCIO/IB30BATH (hopMYy.1y
PacCTOSIHUS OT TOYKH JI0 TNIOCKOCTH
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[loBTOpeHue, 06001IeHNE 7 OcHoBHbIe (pUrypsl, paktel, TeOpeMbl | Pemarhb npocreifime 3a1a4u
W CHUCTEMAaTHU3allksl 3HAHUN Kypca IUIaHUMETPUU. 3aaquu Ha HaXO0XKJICHUE JJIMH U yTJI0B
MJIAHUMETPUH U METOABI X B FTEOMETPUYECKUX PUTypax,
pelIeHUsI. npuMeHsTh TeopeMy [ludaropa,
OcHoBHbIe (HUTYPBI, HAKTHI, TEOPEMBI | TEOPEMBbI CHHYCOB 1 KOCHHYCOB.
Kypca CTepeoMeTpuu. 3a1auu HaxoauTth 110111a/1b MHOTOYTOJIbHUKA,
CTEepPEOMETPHUH U METOJIbI UX PEILICHUs | Kpyra.
Pacno3HaBaTh no/100HbIE GUTYDHI,
HaXOAUTh OTHOIICHUS JJIMH
Y TUTOIIAJIEH.
Hcnonb3oBaTh Npy peLICHUN
CTEPEOMETPUUECKHUX 3aJ1au (DAKThI
Y METO/IbI TUTAHUMETPUU
OBHIEE KOJIMYECTBO 34
YACOB IIO ITPOTTPAMME
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OEJIEPAJIBHASA PABOYAS ITIPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDB U CTATUCTHUKA»

HOACHUTEJIBHASA 3AITMCKA

VYyeOHblii Kypc «BepoATHOCTP M CTAaTHCTHKA» 0a30BOr0 YPOBHS SBISETCA
IPOJODKEHUEM U Pa3BUTHEM OJHOMMEHHOTO Y4eOHOro Kypca 0a30BOTO YpOBHS
OCHOBHOTo 0011ero o0pazoBanusi. Y4eOHbIH Kypc HpeaHa3HadyeH ajsi (opMHUpOBaHUS
y 00y4aromuxcs CTaTUCTUYECKON KYJIbTYpPhl M IOHUMAaHUS POJIU TEOPUU BEPOSITHOCTEH
KaK MaTeMaTHYeCKOr0o MHCTPYMEHTAa JJIsl M3y4eHHUs CIydalHBIX COOBITHH, BETUYHH U
npoueccoB. Ilpu wu3ydenun ydyeOHOro Kypca OOOramiaroTcsi MpPeACTaBICHUS
00y4aroumMxcs 0 METOAax UCCIEI0BaHUs U3MEHYHBOIO MHUPA, PA3BUBAETCS MTOHUMAaHHUE
3HAYMMOCTH W OOIIHOCTH MAaTeMaTUYeCKHX METOAOB MO3HAHUS KaK HEOThEMJIEMOU
YacCTH COBPEMEHHOI'O €CTECTBEHHO-HAYYHOT'O MUPOBO33PEHUSL.

Conepxanue yueOHOr0 Kypca HaIpaBJIeHO Ha 3aKperieHUe 3HAHUMN, MOTy4EHHBIX
Ipy M3y4EHHUU Kypca Ha YpPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs, U HAa Pa3BUTHE
NPEICTABICHUN O CIyJallHBIX BEIWYMHAX W B3aMMOCBS3SIX MEXAY HHUMH Ha Ba)KHBIX
npUMepax, CIOKEThl KOTOPBIX IMOYEPHHYTHI M3 OKpYyXkarolero mMupa. B pesynbrare
y oOydamomuxcss  JOJKHO  cPopMHUpOBaThCA  MpPEACTaBlIIeHHME O  Haubolee
YIOTPEOUTENBHBIX U OOIIKUX MAaTEMaTUYECKUX MOJENSIX, UCTIONIb3YEMBIX JIJIsl OIUCAHUS
AHTPOIIOMETPUYECKUX U JeMOrpadUueCKUX BEIMYUH, OTPEUTHOCTEN B pa3IMYHOIO poJa
U3MEPEHUSAX, JUINTETbHOCTH  O€30TKa3HOM pabOThl TEXHMYECKUX  YCTPOMCTB,
XapaKTEPUCTUK MACCOBBIX SIBJICHUN U MPOLECCOB B OOIIECTRE.

B coorBercTBUM ¢ yKa3aHHbIMU LIENSIMHU B CTPYKType Yy4eOHOro Kypca
«BeposTHOCTh U CTATUCTHKA» JIJISi YPOBHS CPEHETo o0Iero oopa3oBanus Ha 0a30BOM
YPOBHE BBIIEJICHBI CIEAYIOIIME OCHOBHBIE cojaepxkareiabHble JUHUU: «CiydyaiiHble
COOBITHS M BEPOSATHOCTHY, «CiyyaliHble BEJIMUUHBI U 3aKOH OOJIBIIUX YHUCEI.

Baxnyto uacte ydyeOHOro Kypca 3aHMMAeT H3YyYEHHE TIE€OMETPUYECKOro H
OMHOMMAJILHOTO pAcCNpeeeHUI U 3HAKOMCTBO C HUX HEMPEPHIBHBIMU aHAJIOraMH —
MOKAa3aTeJIbHBIM U HOPMaJIbHBIM PacIpeIeICHUSIMH.

Conepxanue auHUU «CiaydailHble COOBITHSI U BEPOSATHOCTHU» CIYKUT OCHOBOMU
Uit (OpMHUpPOBAaHUS TIPEJCTABICHUNA O pachpeiesieHud BEpOSTHOCTEH MEXIy
3HAYEHUSAMM CIydyallHbIX BEJIUYMH, a TakKe JTa JMHUS HeoOXoauma Kak 0aza
JUI U3YYEHHUs 3aKOHa OOJBIIMX 4YHCeNl — (YHIAMEHTAJIbHOIO 3aKOHA, JIEHCTBYIOILETO
B MPUPOAE M OOLIECTBE M MMEIOIIET0 MareMaTH4eckyro Qgopmanuzanuio. CaM 3aKoH
OONpLIMX YMCEd TNpeIjaraeTcss B O3HAKOMUTEIbHOM (opmMe ¢ MHUHHUMAJIbHBIM
UCIOJIb30BaHMEM MaTeMaTHYECKOro (popmanuzma.

Tembl, CBSI3aHHBIE C HENMPEPBIBHBIMU CIIYYalHBIMH BEIMYUHAMH, AKIEHTHPYIOT
BHUMaHUE OO0YyYaroNIMXCsl Ha ONMMCAHUU M U3YyYEHUH CIy4alWHBIX SIBJICHUN C MOMOUIbIO
HenpepblBHBIX  (yHKIMHA. OCHOBHOE BHHUMAaHHE YICNSACTCS TMOKA3aTeIbHOMY U
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HOPMAJIbHOMY  pAaclpeAeiCeHusIM, TPH OSTOM MPEANojaraeTcs O3HAKOMHTEIHLHOE
H3y4eHHue MaTepraiia 0e3 JI0Ka3aTeIbCTB IPUMEHIEMBIX (PaKTOB.

OO0miee 4YMCIO 4YacoB, PEKOMEHJOBAHHBIX [IJII HW3yYEeHHS Yy4eOHOTro Kypca
«BeposTHOCTh M cTaTUCTUKa» — 68 dacoB: B 10 kiacce — 34 yaca (1 yac B Heznelnw),
B 11 knacce — 34 gaca (1 gac B Heneno).

COIEPKAHUE OBYUEHUA

10 KVIACC

[IpencraBienne JaHHBIX C MOMOMIbIO Tabmuu W auarpamMm.  CpeaHee
apudmeTryeckoe, MeIMaHa, HauOoJbIIee U HAMMEHBIIIEE 3HAUCHUS, pa3Max, TUCIIEePCHUs
Y CTaHJApTHOE OTKJIOHEHUE YHCIIOBBIX HA0OPOB.

CrnyualiHble SKCIIEpUMEHTHI (OMBIThI) M Ciy4YailHble COOBITHS. DJIEMEHTapHbIE
coObITHsL  (MCXO0bl). BeposiTHOCTH ciiydailHOro coObiTHs. bim3ocTe 4YacToThl U
BEPOSITHOCTU COOBITHI. CiydaifHbIE OIBITBI C PAaBHOBO3MOXKHBIMU DJIEMEHTAPHBIMU
COOBITHSIMU. BeposiTHOCTH COOBITHI B OMBITAX C PABHOBO3MOXKHBIMH IJIEMEHTAPHBIMU
COOBITHSIMU.

Onepanuu HajJ COOBITHSMU: TIEpeCeUCHHE, OOBEIUHEHUE, MPOTHUBOIOI0XKHBIC
coObITHs. JJuarpammel Ditnepa. @opmyna CI0KeHUsT BEPOSITHOCTEH.

VYcioBHasT BEPOATHOCTb. YMHOXEHHE BEpOSTHOCTEU. JlepeBo CiaydalHOro
skcrepuMenTa. @opmyJia MOJHON BEposATHOCTH. HezaBucuMble COOBITHS.

KomOunaropuoe mpaBuio ymHoxenus. llepecranoBku u dakropuan. Yucmo
couetanuil. Tpeyronbauk [lackansa. @opmyna Ounoma HeroToHa.

bunapHblil ciydaiiHblii onbIT (MCOBITaHHME), ycrnex M Heynada. HeszaBucumble
ucnbiTanus. Cepust HE3aBUCUMBIX UCIBITAHUH J0 nepBoro ycnexa. Cepusi He3aBUCUMbBIX
WCTIBITAaHUN bepHyIun.

Cnyuaiinas BenmunHa. PacnipeniesieHue BeposiTHOCTEN. [narpamma pacnpeaeneHusl.
[Tpumeps! pactipeieieHnii, B TOM YUCIe, TEOMETPUIECKOE 1 OMHOMHUAIHHOE.

11 KIIACC

UucnoBble XapaKTEPUCTUKHU CIYYAWHBIX BEJIUYMH: MAaTEMaTUYECKOE OXKHUIAHUE,
JUCIIEpCUsS W CTaHJApPTHOE OTKJIOHEHHE. [lpumepsl NpUMEHEHHS MaTeMaTU4YECKOIo
OXKHUJIAaHUS, B TOM YHUCJIE B 3aJadyax W3 IIOBCEIHEBHON JKM3HU. MaremaTu4yeckoe
OKUJaHWE OWHApHOW CIlydalHOM BEIMYMHBL. MareMaTH4eckoe OXKUJAaHUE CYMMBbI
CIIy4allHbIX BeIMYUH. MaremMaTu4yeckoe OXHUIaHWE U JIUCTIEPCHUS TEOMETPUUECKOTO U
OMHOMMAIILHOTO PACTIPEEICHUM.

3aKoH OOJBIIMX YUCET M €r0 poJib B HayKe, MpUpose U oOImecTBe. BoIOOpOUHBIi
METOJI MCCJICIOBAHUIA.

[Ipumepsl HENpeEpBIBHBIX CIOydaHbIX BeJuuuH. [loHATME O TI0THOCTH
pacnpeneneHus. 3ajaayd, MPUBOJAIINE K HOpMallbHOMY pacnpeaenenuto. llonstue
0 HOPMaJIbHOM PaCIpPeICIECHUH.
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INPEAMETHBIE PE3YJIbTATBI

K konity oOydenus B 10 kiiacce oOy4aromuiicss HOJy4UT CIAEAYIOINE TPEAMETHBIE
pE3YJIbTATHI:

YUTATh U CTPOUTH TAOJUIIBI U TUArPAMMBIL;

OlepUpOBaTh MOHATUSMU: CpefHee apudMeThuyecKkoe, MeauaHa, HauOoIbliee,
HavMEHbIIEE 3HAUCHUE, pa3MaX MACCHBA YUCIIOBBIX JaHHBIX;

OTIEpUPOBATH MOHATUAMHU: CITyYaWHBIN SKCIIEPUMEHT (OTIBIT) U CITy4ailHOE COOBITHE,
AJIEMEHTapHOE COOBbITHE (PJIEMEHTApPHBIM UMCXO0M) CIY4alHOTO OMbITa, HAXOIUTh
BEPOSITHOCTU B OMNBITaX C PAaBHOBO3MOXKHBIMHU CIYYailHBIMH COOBITHSIMU, HAXOAUTH U
CpaBHHMBATh BEPOSITHOCTU COOBITUN B M3YyYEHHBIX CIIY4alHBIX SKCIIEPUMEHTAX;

HaXoAUTh U (GOPMYJIMPOBATH COOBITHS: MepeceyeHue U OOBbEIUHEHUE JTaHHBIX
COOBITUH, COOBITHE, MPOTHUBOIMOJIOKHOE JAaHHOMY  COOBITHIO,  IOJIb30BAaThCS
auarpaMMaMu Jumepa u GOopMyIIon CI0KEHUS BEPOSTHOCTEH MPU PEIICHUH 3a]1a4;

ONEpUPOBATh TMOHATUSMU: YCIOBHAs BEPOATHOCTb, HE3aBUCUMBIE COOBITHS,
HaXOJUTh BEPOSTHOCTH C IMOMONIbIO IPaBHJIA YMHOXEHHS, C IOMOIIBIO JepeBa
CJIIy4allHOT'O OIIbITA;

MPUMEHSTH KOMOWHATOPHOE MPABUII0O YMHOXKEHHUSI TIPU PEIICHUH 33/1a4;

ONEPUPOBATh TMOHSITUSAMU: UCIBITAHUE, HE3aBUCHUMbBIE HCIBITAHUS, CEpUs
UCIIBITAHHM, YCIIEX U Hey/aua, HaXOIUTh BEPOATHOCTU COOBITUN B CEPUM HE3aBUCUMBIX
UCIIBITAHUI J10 MIEPBOro ycrexa, HaXOJUTh BEPOSITHOCTU COOBITUN B CEpUU UCIBITAHUM
bepnyiuy;

ONEepUpPOBATh MOHATUSAMM: ClydailHas BEIMYMHA, PACIPEACIICHUE BEPOSATHOCTEH,
JyarpaMMa pacupeesieHusl.

K koniy o0ydenus B 11 ki1acce 00yJaromuiics MoyduT CIEAYIOIINE MPeIMETHBIC
pPE3yIbTaTHI:

CPaBHUBATh BEPOSITHOCTH 3HAYECHUM CIy4alHOW BEIMYMHBI I10 PACIIPEIEICHNAIO WIH
C IIOMOIIBIO JUarpaMM;

OIIEpUPOBATH MOHATUEM MATEMaTUYECKOTO OKHMJIAHUs, IPUBOAUTH IPUMEPHI, KaK
IPUMEHAETCS  MaTEeMaTH4YECKOE  OXKHMJIAHHWE CIIy4allHOM  BEIMYMHBI  HAXOIWTh
MaTEMaTUYECKOEe OXKUAAHUE 110 JAHHOMY PACIIPEAEICHUIO;

MMETH IIPECTABICHUE O 3aKOHE OOJIBIINX YUCEIT;

HMETH NIPEACTABICHUE O HOPMAJIbHOM PACIIPEICIICHUM.
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10 KJIACC
HaunmenoBanue paznena  |KomnuectBo OCHOBHOE conepKaHue OcCHOBHBIE BUJIBI ICITEIbHOCTH
(Tembl) Kypca 4acoB o0 ydJaromuxcs
[IpencraBneHne naHHBIX 4 [IpencraBnenne faHHBIX C TIOMOILIBIO N3BaexaTs nHGpoOpMaANUIO U3 TAOIHIT
Y OIKUCATEIbHASI CTATUCTUKA Tabymi u nuarpamm. CpenHee U JuarpamMM, MCMoJb30BaTh TA0JIUIIBI
apudmeTHIecKoe, MeInana, Y THarpaMMBbl JUIsl IPEICTABICHUS
HauOoJbIIIee U HAUMEHbIIIEEe CTaTUCTUYECKUX JaHHBIX.
3HA4YEHHUs, pa3Max, JUCIIePCHsl, HaxoauTh onucaresnbHbIe
CTaHJIAPTHOE OTKJIOHEHUE YUCIIOBBIX XapaKTEPUCTUKHU TAHHBIX.
HaObOpOB BeiaBUraTh, KpUTHKOBATH TMIIOTE3bI
0 XapaKTepe CIIy4alhHON U3MEHUYUBOCTHU
U onpenesonmx e€ pakropax
CiydailHbI€ OIBITHI 3 CrnyyaliHbIe SKCIIEPUMEHTHI (OMBITHI) Boiiesite Ha puMepax ciyd4anHble

U CITy4ailHbIe COOBITHS,
OTIBITHI C PABHOBO3MOKHBIMH
DIIEMEHTAPHBIMU UCXOAaMHU

U CITy4ailHbIe COOBITHS.
DnemMeHTapHbIe COOBITHS (MCXOBI).
BepostHOCT ciryyaitHOrO COOBITHSL.
BepostHOCTH COOBITHII B OIIBITax

C PAaBHOBO3MOKHBIMH
AJIEMEHTAPHBIMU COOBITUSMHU.
[IpakTuueckas pabora

COOBITHS B OMIMCAHHOM CITy4ailHOM
OITBITE.

DopMyIMPOBATH YCIIOBUS TPOBEICHUS
CIIy4alHOTO OIIBITA.

Haxoauthb BepOsSTHOCTH COOBITUIMA

B OIIBITaX C PABHOBO3MOXHBIMU
HCXOJaMH.

MoneaupoBaThb ONBITHI

C PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMHU
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UCXOJIaMH B XOJIC MPAKTUICCKOU
paboThI

Omnepanuu HaJl COOBITUSIMH,
CJIIO’)KEHUE BEPOATHOCTEU

Onepanuu Haji COOBITUSIMU:
nepeceueHue, 00beIMHEHUE COOBITU,
IIPOTUBOITOJIOKHBIE COOBITHS.
Juarpammel Ditniepa. @opmyna
CJIOKEHHUSI BEPOSITHOCTEN

HUcnonb3oBarh 1uarpaMMsl Disepa
U CJIOBECHOE OIKUCAaHUE COOBITUI
JUTst OPMYJIMPOBKHU U U300PAKEHUS

00BeIMHEHUS U TIEPECCUCHUS COOBITHIA.

PemiaTp 3a1a4M ¢ HCNOJIB30BAaHUEM
(bOpMYIIBI CIOKEHUS BEPOSITHOCTEH

Y clI0BHAsI BEPOSTHOCTD,
JIEPEBO CIIYYaHHOT O OMBITA,
dhopmyIia noaHoOM
BEPOSITHOCTH

1 HE3aBUCHUMOCTh COOBITUM

VY ca0BHAs BEPOATHOCTE. Y MHOXKCHUE
BEPOATHOCTEN. [epeBo CiiydyaildiHOrO
skcnepumenTa. Gopmyiia moaHOu
BeposITHOCTU. HezaBrcumble coObITHA

Pematsb 3a1a4M Ha HAX0XKJICHUE
BEPOSITHOCTEN COOBITUI, B TOM YHUCIIE
YCJIOBHBIX C TIOMOIIBIO JIepeEBa
CIIy4allHOTO OIIBITA.

OmnpenensiTb HE3aBUCUMOCTh COOBITHI
1o ¢opMyJie 1 10 OpraHu3aIuu
CIIy4alHOIO OIbITAa

DJIEMEHTHl KOMOMHATOPUKU

KomMOuHaropHoe npasuio
yMHOXeHus. [lepecranoBkH

u ¢akropuan. Yucio couyeTaHui.
Tpeyronbauk Ilackansa. @opmyia
6unoma HproTona

Hcnonb30BaTh NpaBUiIO0 YMHOKEHUS
JUIS IEPEYUCIIEHUs COOBITUI

B CJIy4allHOM OIIBITE.

IMoan3oBaTbest hopMyson

1 TpeyrosbHUKoM llackais

JUISL OPENIETIEHUS YHUCIIa COUETaHUI

Cepun mocinea0BaTeNbHbBIX
HMCTIIBITAHUI

bunapHbIii CITydaliHbIN ONBIT
(ucnipITaHue), ycrex u Heyjaaya.
HesaBucumebie ucnpiranus. Cepust
HE3aBUCUMBIX UCHIBITAHUI 10 IEPBOTO

Pa30uBaTh Cl10KHBIE DKCIIEPUMEHTBI
Ha OTJIEJIbHBIE UCTIBITAHUS.
OcBauBaTh NOHATHS: UCIIBITAHUE,
cepusi HE3aBUCHUMBbIX HCTIBITAHUU.
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ycnexa. Cepusi HE3aBUCUMBIX
ucnbslTanui bepryium.
[IpakTrueckas pabora

C UCIOJIb30BAHUEM AJIEKTPOHHBIX
Ta0JIAILL

IIpuBoauTH IPpUMeEPHI cEpUii
HE3aBUCUMBIX UCIIBITAHUU.
Pemarhb 3aga4m Ha IOUCK
BEPOSITHOCTEN COOBITUI B CEpUU
VCIIBITAHUU J10 TIEPBOr0 yCcrexa

Y B CEpUSIX UCTIBITAaHUN bepHyIuiu.
HM3yuyars B X01€e NPAKTHYECKOU
padoThI C UCIIOIB30BAHUEM
AJNIEKTPOHHBIX TAOJIMII BEPOSITHOCTH
COOBITHI B CEPUSIX HE3ABUCUMBIX
HCIBITAHUI

CrnyuaiiHble BEJIMYUHbI
U pacrpeaesieHus

CrnyyaiiHas BeJIMYUHA.
Pacnpenenenue BEpoATHOCTEN.
Huarpamma pacnpenenenus. Cymma

H ITPOU3BCACHHC CHy‘I&fIHBIX BCJIMYHH.

IIpumepsl pacnipeneneHuii, B TOM
YHUCJIe TEOMETPUUECKOE
1 OMHOMMAJIBHOE

OcBauBaTh NOHATHSA: CIIydaiiHAas
BEJIMYMHA, pacnpeeseHue, Tadbauna
pacnpeneneHus, uarpaMmma
pacnpeneneHusl.

IIpuBoauTs NpuMepsbI
pacrpeelieHui, B TOM YHUCIIe
Te€OMETPUYECKOTO0 U OMHOMHUAIILHOTO.
CpaBHMBAaTBh pacnpeieacHus
CIIy4alHBIX BEJINYNH

HaxoauTh 3HaY€HUSI CyMMBI

H ITPOU3BCACHUA CﬂytlaﬁHI)IX BCIINYHH.

Crtpouts n pacnosHaBarhb
r€OMETPUYECKOEe U OMHOMHUATILHOE
pacnpesereHue
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[loBTOpEHUe, 00001IEHNE, 5 OnucarenbHasi CTATUCTHKA. IMoBTOPATH U3yYEHHOE
CUCTEMaTH3alys 3HaHUI CiydaliHbIE OIBITBHI U BEPOSTHOCTH Y BBICTPAUBATh CUCTEMY 3HAHUI
ciydaiHbIX cOObITHH. Oniepanuu HaT
COOBITUSAMHU. DIIEMEHTbI
KOMOMHATOPUKH, CEPUH HE3aBUCUMBbIX
HCTIBITAHUI
OBUIEE KOJIMYECTBO 34
YACOB I10 ITPOTPAMME
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11 KIIACC
HanmenoBanue pasnena  |KomuuectBo OcHOBHOE coaepKaHue OcHOBHbIE BUJIBI AEATEILHOCTH
(Tembl) Kypca 4acoB o0y4Jarommxcs
Maremartnueckoe OKu1aHue 4 [Ipumepsl npruMeHeHUs OcBauBaTh NOHATHE MATEMAaTUYECKOTO

CIIy4allHOM BEJINYMHBI

MaTEMaTHYECKOTO OXKHUIAHUS
(cTpaxoBaHue, 10TEPES).
MaremaTnyeckoe 0XKUJaHue CyMMBI
CIIy4ailHBIX BEJIMYHH.
MareMaTruyeckoe 0KuJaHue
reOMETPUYECKOr0 U OMHOMHUAIILHOTO
pacrpeeseHuin

OKHJIaHUS.
IIpuBoauTh U 00CYKAATH IPUMEPHI
IPUMEHEHUS MAaTEMATUYECKOIO
oxuJlanus. Beraucisath
MaTeMaTU4YeCcKOe OXKUIaHuE.
Hcnonb3oBare nousATue
MaTeMaTU4YeCKOro OKHUJIaHUs U €T0
CBOICTBA IIPH pELICHUH 3a7ay.
HaxoauTb 110 U3BECTHBIM (hOpMyJIamMm
MaTEeMaTUYECKOe OKUJAHUE CYMMBI
CIIy4alHBIX BEJIIMYMH.

HaxoauTsh 110 u3BeCTHBIM (hOpMyiamMm
MaTEeMaTUYECKUE 0KUIAHMS CITydaliHbIX
BEJIMYMH, UIMEIOLIUX T€OMETPUYECKOE

U OMHOMUANBbHOE pacripeeeHus
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Jlucnepcus u CTaHIapTHOE
OTKJIOHEHHE CIIy4anHOU
BEJINYMHBI

Jlucniepcus U CTaHAAPTHOE
OTKJIOHEHUe. Jlucnepcun
reOMEeTPUYECKOro 1 OMHOMHUAIILHOTO
pacripenieseHus.

[IpakTrueckas pabora

C MCTIOJIb30BAHUEM DJICKTPOHHBIX
TaOJIUI]

OcBauBaTh MOHATHS: TUCTICPCHS,
CTaHJapTHOE OTKJIOHECHHE CIy4yaHOU
BEJINYNHBI.

Haxomuth aucnepcuro

0 pacipe/IeTICHUIO.

HaxoauTh 110 W3BeCTHBIM (hopMyJiamMm
JIMCTIEPCUIO TEOMETPUYECKOT O

1 OMHOMUAJILHOTO pacIipee/ieHusl,

B TOM YHCJI€ B XOJI¢ MPAKTHYCCKON
pabOoThI C UCIIOJIb30BAHUEM
AIEKTPOHHBIX TAOIHIL

3aKoH OOJIBIIINX YHUCEIT

3akoH 00JbIIKMX Yucel. BeIOOpoUHbII
METOJ UCCJICTOBAHUIA.

[IpakTrueckas pabora

C MCIOJIb30BAHUEM DJIEKTPOHHBIX
Ta0JIAILL

3HAKOMUTBHCHA C BEIOOPOYHBIM METOAOM
MCCIICIOBaHUSI COBOKYITHOCTH JAHHBIX.
H3yuaTs B X0/1€ IPaKTUUECKON PaOOTHI
C UCIOJIb30BAHUEM 3JIEKTPOHHBIX
TaOJIUI] MPUMEHEHHUE BHIOOPOYHOTO
METOZa UCCIIENOBaHUS

HenpepriBHbIE CilydaiiHbIe
BEJIMYUHEI (pacrpeesieHus )

[IpruMepbl HENPEPBIBHBIX CIIYYAMHBIX
BenMYUH. QyHKINS TIIOTHOCTH
pacnpenenenusi. PaBHomepHoe
pacrpeielICeHUuE U €ro CBOMCTBA

OcBauBaTh NOHATHUSA: HENPEPHIBHAS
Clly4yalHasl BEJIMYMHA, HEMTPEPBIBHOE
pacnpeneneHue, GyHKIUS MITOTHOCTH
BEPOATHOCTH.

IIpuBoauTL NpUMEPHI HENPEPHIBHBIX
CIIyYalHBIX BEJINYHH.
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Haxomauth BEpOSTHOCTH COOBITUIA
10 JTaHHOM (YHKIIUU TJIOTHOCTH, B TOM
YHCJIE PABHOMEPHOI'O pacpeAeICHUs

HopmanbsHoe pactipenenenue 2 3agauu, NpUBOIAILINE K HOpMaIbHOMY | OcCBaMBaTh MOHATHS: HOPMAIbHOE
pacupenesieHnro. OyHKIus pacnpeneieHue.
IUIOTHOCTH U CBOWCTBA HOPMAJIbHOTO BoigeasiTh 0 ONMMUCAHUIO CITyYaliHbIE
pacrpeesIeHUsI. BEJIMYMHBI, PACTIPEACIEHHBIC
[IpakTrueckas pabora 110 HOPMAJIbHOMY 3aKOHY.
C MCIIOJIb30BAHUEM JJIEKTPOHHBIX IIpuBoauTh NpUMeEpPHI 33724,
Ta0JIHII MIPUBOIAIINX K HOPMAUTBHOMY
pacupenenenuro. Haxonute 4uciioBbie
XapaKTEPUCTUKH HOPMAIBHOTO
pacnpenesieHus o U3BECTHBIM
dbopmynam.
Pemartn 3a1a4u, CBI3aHHBIC
C IPUMEHEHUEM CBOMCTB HOPMAJIHLHOTO
pacupenesieHuid, B TOM YHCIIE
C UCMOJIb30BAHUEM JIEKTPOHHBIX
Ta0IMIL
[ToBTOpeHue, 06001ICHNE 19 [IpencraBneHne JaHHBIX C ITOMOIIBIO [TOBTOPATH U3YYEHHOE U BBICTPAUBATh

H CUCTCMAaTHU3al s 3HAHUU

TaOJIUI ¥ IUarpaMM, OIKcaTeNIbHas
CTaTUCTHKA, OIIBITHI

C PAaBHOBO3MOKHBIMH
AJIEMEHTAPHBIMU COOBITUSIMU,
BBIYHCIIEHUE BEPOSITHOCTEN COOBITUI

CHUCTEMY 3HAHUM
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C IpUMEHEHHEM (HOpMYyIT

U rpauuecKrux METO/I0B
(xoopauHaTHAs TpsMasi, J1epeBo,
auarpamma Ditepa), ciaydaiHble
BEJIMYMHBI U pacpe/ieieHus,
MaTeMaTHIeCKOE OXKHIaHNe
CJIly4allHOU BEJIMYHUHBI

OBHIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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