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@enepanpHas pabodas mporpamMma mo ydyeOHOMY mpeamery «MaremaThkay
(6a3oBbIN ypoBeHb) (mpeameTHas obnacTh «Maremarnka U MHQOpMATHKa») BKIIOYAET
NOSICHUTENBHYIO 3aIUCKY, COJEpXKaHNe 00yUeHHUs], TUIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS
IPOTPaMMBbI 10 MaTeMaTHUKe, TEMAaTHUECKOE TNIAHUPOBAHUE.

[TosicHuTenbHAs 3amMUCcKa OTpakaeT OOIIKe IIENIU U 3a/1a4l U3YUYCHHS] MAaTEeMATHUKH,
XapaKTEPUCTUKY TCHUXOJOTMUYECKUX MPEANOChIIOK K €€ H3YYEHHI0 O0yJarolIMMMCS,
MECTO B CTPYKType y4eOHOro IJiaHa, a TaKXKe MOAXOAbl K OTOOpY COAep KaHHs,
K OMpeAeNICHUIO TUIaHUPYEMBIX PE3yJIbTaTOB.

Conmepxanne 00ydeHHsS  PpacKpbIBaeT COJAEp)KaTeJIbHbIE JUHUHM, KOTOPHIE
IpeIararoTcsl s 005S3aTelbHOr0 M3YYeHHS B KaKJIOM KJIacce Ha YPOBHE CPEIHETO
o01mero oOpa3oBaHMs.

[Inanupyemble pe3ynbTaThl OCBOCHHS MPOTPaMMbl MO MaTEMaTHKE BKIIOYAIOT
JMYHOCTHBIE, METalpeMETHBIE pe3yabTaThl 3a BeCh Nepuoa OOydeHHUsT Ha ypPOBHE
cpeaHero oOmero oOpa3oBaHMs, a TAKXKE MPEIAMETHbIE JOCTHXKEHHS O0y4arolierocs
3a KaXIbIi TO1 00ydeHus

MNOACHHUTEJIBHASA 3AIIMCKA

[IporpaMmMa 1o MaTeMaTHKE Ha YPOBHE CcpeAHero oOlmero oOpa3oBaHUs
pazpaborana Ha ocHoBe PI'OC COO ¢ y4€ToM COBPEMEHHBIX MHPOBBIX TPEOOBAHUIA,
NPEeIbABIIEMBIX K MAaTeMaTHYeCKOMY OOpa30BaHUIO, W TPAaguLUid POCCHUICKOIO
oOpa3oBaHus. Peanu3anus mnporpaMMbl MO MaTeMaTHKe OOECIeuMBAaET OBJIAJCHHE
KJIFOYEBBIMUA ~ KOMIIETEHUMSAMH, COCTaBJSIOIIMMU  OCHOBY JJII  CaMOPAa3BUTHS
U HEMpPEephIBHOIO 00pa30BaHUsl, LEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO U
MO3HABATENFHOTO PA3BUTHUS JJMUHOCTH 00YHAIOIIHUXCS.

B mporpamMme mo maremaTHKE YYTEHbl MW W NoJiokeHus KoHienuuu pa3BuUTHS
MaremaTudeckoro oopasosanus B Poccuiickoit denepanuu. B cooTBETCTBUM ¢ HA3BaHUEM
KOHIICTILIMK, MaTeMaTH4ecKoe oOpa30BaHWE MOJDKHO, B YaCTHOCTH, MPEIOCTaBIIATH
KaXX0My 00y4aroIeMycsi BO3MOKHOCTb JIOCTHXKEHHsI YPOBHSI MaTeMAaTUUYECKUX 3HAHUM,
HEO0OXOAUMOTO JUIsl JajdbHEHIer yCenHOM XU3HU B oO1iecTBe. FIMEHHO Ha pelieHue
ATOM 3aJ1a4M HaleJeHa ITporpaMMa 1o MaTeMaTUKe 0a30BOr0 YPOBHS.

B snoxy uudposoii Tpanchopmanuu Bcex cep YeT0BEUECKOW NEATENbHOCTH
HEBO3MOXHO CTaTb OOpa30BaHHBIM COBPEMEHHBIM 4YEJIOBEKOM 0e3  0a30BOH
MaTeMaTU4YeCKOM MOJATOTOBKH. Y kKe B IIKOJIE MATEMATHKA CIY’KUT OLOPHBIM IPEAMETOM
JUISL W3Y4EHUS CMEXHBIX JUCLHUIUIMH, a B JKU3HM IIOCJIE IIKOJIBI pealbHOU
HEOO0XOMMOCTBIO CTAHOBUTCSL HEMPEPBIBHOE 00Pa30BaHUE, UTO TPEOYET MOITHOLECHHON
0a30Bol 00I11€00pa30BaTEILHON MOATOTOBKH, B TOM YHCIE€ U MaTeMaTU4eCcKou. DTo
O0yCJIOBJIGHO TE€M, YTO B HAllld JHU PACTET YHUCIO CHEIHAJIbHOCTEH, CBA3aHHBIX
C HENOCPE/ICTBEHHBIM MPUMEHEHUEM MaTEeMaTHKU: U B cepe 3KOHOMMKH, U B OU3HECE,
Y B TEXHOJIOTHYECKUX 00JIaCTAX, U 1a’Ke B T'YyMaHUTapHbIX cdepax. Takum o6pa3zom, Kpyr
oOyyaroumxcs, Ui KOTOPBIX MaTeMaTHKa CTAHOBUTCS 3HAYMMBIM MPEIMETOM,
CYLIECTBEHHO PaCIINPSIETCS.
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[IpakTHueckas TMOJE3HOCTh MaTEeMaTHKH OOYCIOBJIEHA TEM, YTO €€ MPEeIMETOM
ABIAIOTCS (PyHIAMEHTAJIbHBIE CTPYKTYPbl HALIErO MHUpPA: MPOCTPAHCTBEHHBIE (POPMBI U
KOJIMYECTBEHHBIE OTHOIICHMSI OT MPOCTEHMIIMX, YCBAaWBAEMBIX B HENOCPEACTBEHHOM
OIBITE, JIO JOCTaTOYHO CJIOXKHBIX, HEOOXOAMMBIX Ui pa3BUTHUS HAydHBIX U
TEXHOJOTUYECKUX UJeH. be3 KOHKPETHbIX MAaTeMaTHUYEeCKUX 3HAHUW 3aTPyJAHEHO
NOHUMAHWE NPHUHIMIIOB YCTPOMCTBA W HCIOJB30BAaHUS COBPEMEHHOW TEXHUKH,
BOCIIPUSITUE W  MHTEpPNpETAlUsl Ppa3HOOOpa3HOW  COLMAIbHOM, HSKOHOMHYECKOMH,
NOJIMTUYECKOH  HMHpopMmanuu, Manod(d(EeKTUBHA TOBCEAHEBHAs  IPAaKTHYECKas
nesTenbHOCTh. KakioMy 4esioBeKy B CBOEH JKU3HU MPUXOAUTCS BBITOIHSTH IOCTATOYHO
CJIOKHBIE PACUYETHI U COCTABIISATh HECIIOXKHBIE AT OPUTMbI, HAXOAUTh HYKHbIE (DOPMYJIBI
U NPUMEHSATh UX, BIAJAETh NMPAKTUYECKUMH MPUEMAMU I'€OMETPUYECKUX U3MEPEHUN H
NOCTPOEHUHM, YuTaTh WH(MOPMAIMIO, MPEACTABICHHYI0O B BHAY TaONlWll, IUarpamm
U rpaduKoB, XKUTh B YCJIOBUAX HEONMPEACNEHHOCTH M TOHMMATh BEPOSTHOCTHBIN
XapakTep CIy4alHbIX COOBITHH.

OOHOBPEMEHHO C paclIMpeHueM cdep MPUMEHEHHS MaTeMaTUKH B COBPEMEHHOM
obmiectBe Bc€ Oojiee BaKHBIM CTAHOBUTCS MaTEMaTHYECKUW CTWIb MBIIUICHHUS,
MPOSIBISIIOIIMICS B OINpPEJENEHHBIX YMCTBEHHBIX HaBbIKax. B mporecce uzyueHus
MaTeMaTUKl B apceHaJ NPUEMOB M METOAOB MBIIUICHHUS YEJIOBEKAa E€CTECTBEHHBIM
00pa3oM BKJIIOYAIOTCA MHAYKLMS U AEAyKUHUs, 0000IIEeHNe U KOHKPETU3alKs, aHAINU3 U
CUHTE3, KJIacCHU(PUKALMI U CUCTEMATU3alMs, adCTparupoBaHue W aHanorus. OObEKTHI
MaTEeMaTUYECKUX YMO3aKJIIOUECHUM, TMpaBUiia WX KOHCTPYUPOBAHUSA PACKPBIBAIOT
MEXaHHU3M  JIOTUYECKUX  TOCTPOEHHH,  CHOCOOCTBYIOT  BbIpaOOTKE  yMEHUs
dopmynupoBaTh, OOOCHOBBIBATH M JOKa3blBaTh CYKICHHUS, TEM CaMbIM Pa3BUBAIOT
JIOTMYeCKOoe MbIlUIeHne. MaremMaTiKe NMPUHAIISKUT Beayllas pojib B (OPMUPOBAHUU
QITOPUTMUYECKOM KOMIIOHEHTHl MBIIUICHHS W BOCHMTAaHUM YMEHUH JI€MCTBOBATH
M0 33JJaHHBIM aJrOpPUTMaM, COBEPILIEHCTBOBATh U3BECTHBIE U KOHCTPYHMPOBATh HOBBIE.
B npomecce pemieHus 3agady — OCHOBHOM Y4eOHOM JEATEIbHOCTH Ha YpOKax
MaTEeMaTHUKHU — Pa3BUBAIOTCS TBOpPUYECKAs U MPUKIIAIHA CTOPOHBI MBIIIJICHHUS.

OO0yyenue maremaTuke Aa€T BO3MOXXHOCTh Pa3BUBATH Y OOYYAIOIIUXCS TOYHYIO,
parMoHATFHYI0 W WH()OPMATUBHYIO Pedb, YMEHHE OTOMpaTh HAMOOJee IMOMXOJSIINE
S3bIKOBBIC, CHUMBOJIMYECKUE, TpauuecKkue CpelcTBa i BBIPAKEHUS CYXKICHUH U
HarJIIJHOTO UX MPEICTABICHHUS.

HeoOxonuMbIM KOMIIOHEHTOM OOIIEH KyJIbTYpbl B COBPEMEHHOM TOJIKOBAaHUU
SBJISIETCSI 00111ee 3HAKOMCTBO C METOJJaMU TIO3HAHUSA JEMCTBUTEIbHOCTH, ITPE/ICTABICHHE
O IpeIMeTe M METOAE MATeMAaTHKH, €ro OTJIMYUS OT METOJOB €CTECTBEHHBIX U
TYMaHUTAPHBIX HayK, 00 OCOOEHHOCTSAX MPUMEHEHHUS MaTeMaTUKH JUId pelIeHUs
HAy4YHBIX U MPUKJIAIHBIX 3a7a4. TakuM o0pa3oM, MaTeMaTHuecKoe 0Opa30BaHUE BHOCUT
CBOM BKJIaJl B pOpMUpOBaHUE OOLIEH KYIbTYphl YEIOBEKA.

N3ydyeHne MareMaTHKu CIOCOOCTBYET ACTETUYECKOMY BOCHHUTAHHUIO YEJIOBEKa,
NOHUMAHUIO KpacoThl M U3SILECTBA MAaTEMATUYECKUX PACCYXKIACHUH, BOCIPUSATHUIO
reoMeTpUYEeCKUX POpM, YCBOCHHUIO UJIEU CUMMETPHHU.
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[TpuopurerHpiMu nensiMmu o0ydenus marematruke B 10—11 kmaccax Ha 6a30BoM
YPOBHE SIBJISIFOTCSI:

dbopMUpOBaHUE IEHTPATBHBIX MATEMAaTUYECKUX TMOHATHM (YUCIIO, BEIMYMHA,
reomeTpuueckas (urypa, mepeMeHHas, BEpPOSTHOCTh, (PYHKIHs), 00€CTeUNBAIOIINX
MPEEMCTBEHHOCTh M TIEPCIIEKTUBHOCTh MAaTEMaTHYECKOTO 00pa30BaHus 00yJaronuXcs;

MOJIBE/ICHUE OOY4YaloIMXCs Ha JOCTYMHOM JUIsi HUX YpPOBHE K OCO3HAHUIO
B3aMMOCBS3U MaTEMATUKU U OKPYXKAIOUIEro MUpa, TOHUMaHUE MaTEMAaTUKH KaK 4acTH
O0IIIe# KyJIbTYPBHI YEJIIOBEUECTBA;

pa3BUTHE WHTEIUICKTYAIbHBIX M TBOPYECKUX CIOCOOHOCTEH OO0ydarommxcs,
MO3HABATEIbHON aKTUBHOCTU, UCCIIEAOBATEIbCKUX YMEHUHN, KPUTUIYHOCTH MBIIIJICHUS,
MHTEpEeCca K U3YYCHUI0 MAaTEMATUKU;

dbopmupoBanue GYHKIHOHATHHOM MAaTEMATHYECKOW TPaAaMOTHOCTH: YMEHUS
pacro3HaBaTh MaTEMAaTHUYECKHME ACHEKTbl B PEAIbHBIX KU3HEHHBIX CHUTyalUsX
U TpU U3YUYCHUH JPYTUX YYEOHBIX TMPEAMETOB, MPOSBICHUS 3aBUCUMOCTEH W
3aKOHOMEpPHOCTEH, (OpMYIMpOBaTh WX Ha SI3bIKE MaTEeMaTUKH W CO371aBaTh
MaTeMaTUYECKHE MOJENH, NPUMEHATh OCBOCHHBIM MAaTeMaTHYECKHIl — ammapar
JUISl pElICHUs] MPaKTUKO-OPUEHTUPOBAHHBIX 3a7a4, MHTEPIPETUPOBATh U OLIEHUBATH
MOJIYYEHHBIE PE3YIIbTATHI.

OCHOBHBIMU JIMHUAMHU cojepkaHus marematuku B 10—11 kmaccax sBISIIOTCS:
«Yucna u BeIMUCIHEHUSY, «Anredpay («AnredpandyecKkue BBIPAKEHUS», «YpaBHEHUS U
HEpaBeHCTBaY), «Hauana maTemarudeckoro ananuzay, «I'eomerpus» («I'eomeTpuueckue
burypsl 1 ux cBoMcTBa», «M3MepeHne TeoMeTpUUYEeCKUX BETUYUHY), «BeposTHOCTh U
CTaTUCTHKa». JlaHHbIE JIMHUM Pa3BUBAIOTCS MapasuiesIbHO, KaXKJas B COOTBETCTBUU
C COOCTBEHHOM JIOTUKOM, OJTHAKO HE HE3aBUCUMO OJIHA OT APYIoi, a B TECCHOM KOHTAaKTe
u B3aummojehcTBun. Kpome »Toro, mx OOBEAMHSET JIOTHYECKas COCTaBIISIONIAs,
TPaAUIIMOHHO MPUCYIIAs MaTeMaTUKE U MTPOHU3BIBAIOIIASI BCE MATEMATUUECKHE KYPChI U
conepxkarenbubie TuHUM. ChopmynupoBanHoe B @I'OC COO tpeboBaHuEe «BIIaJICHUE
METO/IaMH JTOKA3aTeJbCTB, AJITOPUTMAMHU pEIIeHUs 3a7a4, yMeHue (HOpMyIUpOBaTh
ONpPENEIEHNs, AKCUOMBbl U TEOPEMBI, IPUMEHATHh HMX, IPOBOJIUTH JOKa3aTEIbHBIC
paccykJieHus B XOJi€ pEIICHUs 3aJauy» OTHOCHTCS KO BCeM Y4eOHbIM Kypcam, a
dbopMuUpOBaHUE JIOTUYECKUX YMEHHUH pachpeensieTcss MO0 BCeM TojaM O00ydeHus
Ha YPOBHE CpeJIHEro 0011ero 0opa3oBaHusl.

B cootBerctBun ¢ ®I'OC COO MaremaTuka sBISETCS 00s3aTEIbHBIM MTPEAMETOM
Ha JIaHHOM YypOBHE 00pa3oBaHus. [IporpamMmoii mo MaremaTHKe MpeaycMaTpUBaeTCs
u3ydeHue ydeOHoro mnpeamera «Maremarhka» B paMKax TpEX y4eOHBIX KYpPCOB:
«AnreOpa ¥ Hayaja MaTeMaTU4YecKOro aHamusa», «l'eomerpusi», «BeposTHOCTH U
CTaTUCTHKa». DOPMHUPOBAHUE JIOTUUECKUX YMEHUU OCYIIECTBISIETCS HAa MPOTSKEHUU
BCEX JieT 0O0y4YeHHUs Ha YpOBHE CPEIHEr0o OOIIEero oOpa3oBaHUs, a BJEMEHTHI JIOTUKH
BKJIFOUAIOTCS B COJIEpKaHUE BCEX HA3BAHHBIX BBIIIE YU€OHBIX KYpPCOB.

OOGm1ee 4Ynciio 4acoB, peKOMEHOBAHHBIX JIJIsl U3y4eHUs: MareMaThuku — 340 4yacos:
B 10 xmacce — 170 yacoB (5 wacoB B Heaemo), B 11 kmacce — 170 ygacoB (5 yacoB
B HEJIEIIO).
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBbI
HO MATEMATHUKE HA YPOBHE CPEIHEI'O OBHIEI'O OBPA3OBAHUA

N3yueHne mareMaTHKd Ha YpOBHE OCHOBHOTO 0O0IIEro oOpa3oBaHWs HAMPaBJICHO
Ha JIOCTIDKCHHE OOYYArOIIMMUCS JIMYHOCTHBIX, METAlPEAMETHBIX U MPEAMETHBIX
o0pa3oBaTeIbHBIX PE3YJILTATOB OCBOCHHS y4€OHOTO MpeMeTa.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynbTare n3ydeHus MareMaTHKH Ha YPOBHE CPEIHEro olIiero oOpa3oBaHUS
y oOyuatomerocsi OyayT chopMUpOBaHbBI CIEYIONTUE TUIHOCTHBIE PE3YIbTAThI:

1) rpasxk1aHCKOro BOCIMTAHUSA:

c(OpPMHUPOBAHHOCTh T'PAKIAHCKON IMO3UIIMK OOYyJaromerocss Kak aKTHBHOTO M
OTBETCTBCHHOT'O YJICHA POCCHIMCKOrO OOIIECTBAa, IMPEACTABICHUE O MaTEeMaTHYCCKUX
OCHOBax ()YHKIIMOHUPOBAHUSI PA3IMYHBIX CTPYKTYP, SBICHUH, TIPOIEAYP TPAKITAHCKOTO
oOrecTBa (BIOOPHI, OIPOCHI M APYroe), YMEHUE B3aUMOJICHCTBOBATh C COIUATIbHBIMH
HHCTUTYTaMH B COOTBETCTBUHM C MX (DYHKIIUSIMHU U Ha3HAYCHUEM;

2) NIATPUOTHYECKOT 0 BOCTIUTAHUSA:

c(hOpMUPOBAHHOCTh  POCCUMCKON TpakAaHCKOW HMACHTUYHOCTH, YBAXKEHUS
K MPOIUIOMY W HACTOSIIEMY POCCUMCKOM MaTeMaTHuKH, IEHHOCTHOE OTHOIICHUE
K JIOCTHXKEHUSM POCCHUMCKMX MAaTEMAaTUKOB M POCCUUCKOM MATEMAaTHYECKOW IIKOJIBI,
HCIIO0JIb30BaHUE ITUX JTOCTHXKEHHUH B APYTHX HayKaX, TEXHOJIOTUIX, cpepax SIKOHOMHUKHY;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHHME JYXOBHBIX IICHHOCTEH POCCHUUCKOr0 Hapoaa, CHOpMUPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHMS, ATUYECKOTO TOBEACHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTH)KEHUN HAyKU M JIESITEIBHOCTBIO YYEHOT0, OCO3HAHHME JIMYHOT'O
BKJIaJ]a B TIOCTPOCHUE YCTOMYMBOTO OYIYIIEro;

4) 3CcTeTHYECKOr0 BOCIIUTAHMS

ACTETUYCCKOEC OTHOIICHUE K MHpPY, BKIIOYas OSCTETHKY MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, PCIICHHWH, PacCyKICHHH, BOCIPHHMYHBOCTH
K MaTeMaTHYECKUM acCTieKTaM Pa3jIMYHbIX BUJIOB HCKYCCTBA,

5) ¢pu3nveckoro BOCNIUTAHNUS:

c(OPMUPOBAHHOCTh YMEHMsI MPUMEHATh MaTEeMaTHYECKHE 3HAHUS B HHTEpEcax
3I0pOBOr0 M 0e30macHOro o0Opas3a >KU3HH, OTBETCTBEHHOE OTHOUIEHHE K CBOEMY
3I0POBbIO  (340POBOE MHUTAaHHUE, COANAHCUPOBAHHBIM pEXUM 3aHATHM M OTAbIXA,
perynspHas Gu3nvecKasi akTUBHOCTh), (PU3UYECKOEe COBEPIICHCTBOBAHUE NP 3aHATHUSIX
CIIOPTHUBHO-03/10POBUTEIBHOM JEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:
TOTOBHOCTh K TPYAY, OCO3HAHWE IICHHOCTH TPYAOJIOOUS, HHTEPEC K Pa3IuIHBbIM
chepam npodeccHoHaNBLHON JEATENBHOCTH, CBSI3aHHBIM C MaTeMaTUKOW u eé
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NPWIOKCHUSIMA, YMEHHE COBEpIIaTh OCO3HAHHBIA BEIOOp Oymymied mpodeccun
U pean30BBIBATh COOCTBEHHBIC JKU3HEHHBIC IUIAaHBI, TOTOBHOCTH M CIIOCOOHOCTH
K MaTeMaTH4ecKoMy 0Opa30oBaHUIO W CaMO0Opa30BaHUIO HA MPOTSDKCHUU BCe JKHU3HM,
TOTOBHOCTh K aKTHBHOMY YYaCTHIO B PCIICHHH MPAKTUYCCKUX 3a]1ad MaTeMaTHYCCKOM
HaTpaBJICHHOCTH;

7) 3K0JIOrH4€CKOr0 BOCIIMTAHMSA

c(OpPMHUPOBAHHOCTH HKOJIOTMYECKOW KYJIbTYPbl, IOHUMAHUE BIUSHUS COLIMAILHO-
HKOHOMHUYECKHUX MPOIIECCOB HAa COCTOSIHUE MPUPOJHON U COLMATBHON CPE/ibl, 0CO3HAHUE
rJ1I00aTbHOTO  XapakTepa SKOJOTMYECKHX MpoOJieM, OpUEHTAlMs Ha MpPUMEHEHHE
MaTeMaTUYeCKUX 3HAHUM JUIsl pelIeHHs] 3aJad B 00JIaCTU OKpYKalollled Ccpenbl,
IUTAHUPOBAHUE MOCTYNKOB M OLIEHKM MX BO3MOXKHBIX IOCJIEICTBHH ISl OKPYXKaroIen
Cpensl;

8) neHHOCTH HAYYHOI O MO3HAHMSA:

c(OpPMUPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHSA HAYKH U OOLIECTBEHHOM MpPaKTUKH, TIOHMMAaHUE MaTeMaTHYECKOW HayKu Kak
cephl 4eTOBEUECKON IeATEIbHOCTH, STANOB €€ Pa3BUTHUS M 3HAYUMOCTH JIJISI Pa3BUTHUS
[UBWIM3AIMH, OBIAJCHUE S3BIKOM MAaTeMaTUKH W MaTeMaTHYeCKON KyIbTypou
KaK CpeACTBOM  TMO3HaHHWS  MHUpPA, TOTOBHOCTh  OCYIIECTBISATH  MPOEKTHYIO
U MICCIIEIOBATENbCKYIO IEATENBHOCTh MHANBHUIYaILHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

B pe3ynbrare ocBoeHHsI MpOorpaMMEbI 10 MaTeMaTHKE Ha YPOBHE OCHOBHOT'O OOIIIETO
oOpa3zoBaHusi y oOydaronierocst Oyayr copMupoBaHbl METANpeaAMETHBIE Pe3yabTaThl,
XapaKTEpU3yIOIINECs OBJIAJICHUEM YHHBEPCAJIbHBIMU TO3HABATEIHHBIMH JCHCTBUSMU,
YHUBEPCAIbHBIMA ~ KOMMYHHKATHBHBIMH  JCHCTBUSIMH U YHUBEPCAITbHBIMU
PETYJIATUBHBIMU JICHUCTBUSIMU.

Ilo3naBareiabHble YHUBEPCAJIbHBbIE YUeOHbIE 1eiiCTBUA
ba3oBrblie 1oruyeckue 1eMCTBUA:

BBIBIITH W XAPAKTEPU30BAaTh CYIIECTBEHHBICE NPU3HAKM MAaTEMaTHYECKHUX
OOBEKTOB, MOHATUN, OTHOLICHUN MEXIY MOHATUAMH, (HOPMYIHUPOBATH ONPEACICHUS
NOHATUN, YCTaHABIMBaTh CYIIECTBEHHBIM TPU3HAK KIACCU(UKALMU, OCHOBAaHUS
11 0000IEHUS U CPaBHEHUS, KPUTEPUH MPOBOAMMOIO aHAJIN3a;

BOCIIPUHUMATh, (POPMYIUPOBATH U MPEOOPA30BbIBAThH CYKICHUS: YTBEPAUTEIbHBIE
U OTpULIATENIbHbIE, €IMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIE,

BBISIBIITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3HM W IPOTHUBOPEUMS
B (akrax, [aHHbIX, HaOMIOACHUSAX W YTBEPXKACHMSIX, Npenjaratb KpUTEpUU
JUISL BBISIBJICHHSI 3aKOHOMEPHOCTEN M TPOTUBOPEUN;

JIe1aTh BBIBOJbI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX U HHIYKTUBHBIX
YMO3aKJIFOYEHUN, YMO3aKIIOUYECHUN 110 aHAJIOTHH;



denepanbHas paboyast mporpamma | Matematrka. 10—11 kmaccsr (6a30BbIii ypOBEHb)

MPOBOAUTH CaMOCTOSITEIPHO JIOKA3aTEIbCTBA MATEMATHYECKUX YTBEPXKICHUN
(npsiMble ¥ OT TPOTUBHOIO), BHICTPAMBATh ApPryMEHTAIMIO, MPUBOAUTH MPUMEPHI U
KOHTPIPHUMEPBI, 000CHOBBIBATH COOCTBEHHBIC CY)K/ICHUS W BHIBOIBI,

BbIOMpATh Croco0 pelieHus y4eOHOM 3ajauu (CpaBHUBATh HECKOJIBKO BapHAHTOB
peleHusi, BEIOMpaTh Hanbomee MOAXOMSIINN ¢ YIETOM CaMOCTOSITEIEHO BBIICICHHBIX
KPUTEPUEB).

ba3oBble ucciieoBaTe1bCKIE ACHCTBUSA:

UCIIOJIb30BaTh BOIMPOCHl KaK HCCJENOBATEIIbCKUM HWHCTPYMEHT IO3HAHMS,
dbopMyIupoBaTh BOMPOCH], (GPUKCUPYIOIIUE MPOTUBOpEUHE, MpodJieMy, yCTaHABIUBAThH
MCKOMOE U JTaHHOE, ((OPMUPOBATH THIIOTE3Y, ApTyMEHTHPOBATH CBOIO MO3UITUIO, MHEHUE;

IPOBOJIUTH CaAMOCTOATENIHHO CIUIAHUPOBAHHBIA HKCIIEPUMEHT, HCCIEI0BaHUE
M0 YCTAHOBJCHUIO OCOOCHHOCTEW MaTeMaTHYEeCKOTrO OOBEKTa, SBICHUS, IMPOIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1Y OOBEKTaMHU, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITETLHO (OPMYITUPOBATH OOOOIIEHHWS ¥ BBIBOALI MO pe3yJibTaTaM
MPOBEEHHOTO HAOIOJECHUS, UCCIEIOBAaHUS, OLIEHUBATh JOCTOBEPHOCTh MOJMYYEHHBIX
pE3yJIbTaTOB, BEIBOJOB U 00OOIICHUIA;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE TIpollecca, a TaKXKe BBIJIBUTaTh
MPEATNOIOKEHHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBUSIX.

Pabora ¢ undopmanuei:

BBISIBJIATH J€(PUIUTHI MH(GOPMALIUHU, JaHHBIX, HEOOXOAUMBIX JUIsl OTBETa Ha BOIIPOC
U JUIA pelIeHMs 3aa4uH;

BbIOMpATh WH(OpPMAIMI0 W3 HCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAJIU3UPOBATh,
CHCTEMAaTU3UPOBAaTh W MHTEPIPETUPOBATH MH(GOPMALMIO PA3IMYHBIX BHIOB U (hopMm
IPE/ICTABIICHUS;

CTPYKTYpUpOBaTh HWHGOpPMAIUIO, NPEACTaBIATh €€ B pa3lIUuHbIX (opMmax,
WUTIOCTPUPOBATh TpaduyecKy;

OLIEHUBATh HAAEKHOCTh MHPOPMAIIUU MO CAMOCTOATEIHHO CPOPMYIUPOBAHHBIM
KpUTEpUsIM, CHOPMYITUPOBAHHBIM CaMOCTOSATEIBHO.

KoMMmyHHKaTHMBHbBIE YHUBEPCAJIbHbIE ydeOHbIe HeiiCTBUS:

BOCIIPUHUMATh M (POPMYJIMPOBATh CYXKIECHHUS B COOTBETCTBUU C YCIOBHUSMHU
U LEJISIMU OOIEHHUS], SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOK TOUKY 3PEHHS B YCTHBIX U
IIMCBMEHHBIX TEKCTaX, JAaBaTh MOSCHEHHUs 110 XOAy PEUICHUS 3a]a4d, KOMMEHTUPOBATH
IIOJIYYEHHBIN PE3yNbTAaT;

B XOJ€ OOCYXJEHMs 3aJlaBaTh BOIIPOCHI IO CYIIECTBY OOCYX/IaeMOH TEMBI,
npo0JieMbl, pelaeMoi 3ajauM, BbICKa3bIBaTh UIECH, HAIEJICHHbIE HA MOUCK pElIeHUS,
COIOCTABJIATH CBOU CYXACHUA C CYXACHUAMHM JAPYTMX YYAaCTHUKOB JHaJIOra,
OOHapyXUBaTh pa3jIMUUe U CXOJICTBO MO3ULMH, B KOPPEKTHOU (hopme (popmynnpoBaTh
pa3HOrIacusi, CBOM BO3PAKECHUS;

NPEACTABIATh PE3YJIbTATHl PEIICHUS 3aJa4yd, SKCIEPUMEHTA, MCCIEIOBAHMS,
IPOEKTa, CaMOCTOSITEIbHO BBIOMpPATh (opMaT BBICTYIJICHUS C Y4ETOM 3a4ay
IPE3EHTALMU U OCOOEHHOCTEN ayTUTOPHH.
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Pel"y.]'IﬂTI/IBHbIe YHUBEPCAJIbHBIC yqeﬁnble I[CﬁCTBI/Iﬂ
Camoopranuzanmus:

COCTaBJISITh TUIaH, aJITOPUTM pELIECHUS 3a/1a4u, BHIOUPATh CIIOCO0 PEIICHUS ¢ Y4ETOM
UMEIOIIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUpPOBaTh U
KOPPEKTUPOBATH BAPUAHTHI PEUICHUH ¢ Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTP0J1b, SMOIUOHAJILHbI MHTEJLJICKT:

BJIAJCTh HaBbIKAMU IMO3HABATEJIbHOW pe(JIEKCUU KaK OCO3HAHUSI COBEPIIAEMbBIX
JNEeUCTBUN M MBICIUTEIBHBIX TPOIECCOB, WX pPe3yJbTaToB, BIAJIETh CIOCOOaMU
CaMOTIPOBEPKH, CAaMOKOHTPOJSI Tpolecca W pe3yibTara peuieHUus MaTeMaTH4eCcKOou
3aJa4u;

NpPEeABUJIETh TPYIHOCTH, KOTOPbIE MOI'YT BO3HUKHYTH MpPU PEIICHUH 3a7auH,
BHOCUTh KOPPEKTHUBBHI B JICSITEIILHOCTh HAa OCHOBE HOBBIX OOCTOSTENHCTB, IAHHBIX,
HallICHHBIX OIIUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yjbTaTa IEIH U YCIOBUSM, OOBSICHATH MPUYMUHBI
JOCTUXKEHUS WM HEAOCTUKEHUS Pe3yIbTaTOB JAEATEIbHOCTH, HAXOIUTh OMIMOKY, 1aBaTh
OLICHKY MPUOOPETEHHOMY OMBITY.

CoBMecTHASA 1eATEIbHOCTD:

MMOHMMATh U UCTOJIL30BaTh MPEUMYIIECTBA KOMAaH/IHOW U UHMBUIYaIbHON paOOTHI
NpU peUIeHUH Y4YeOHBIX 3a7ad, MPUHUMATh 1IeJlb COBMECTHOM JESTEIbHOCTH,
IUIAHUPOBATh OpPraHU3ALMI0 COBMECTHOW padOThl, pacnupeiesiarb BHABI padoT,
JIOTOBAapUBaThCs, OOCYXJaTh IpollecC W pe3yibTaT padoThl, 0000IaTh MHEHHUS
HECKOJIbKHUX JIOJICH;

y4acTBOBaTh B TPYMIOBbIX ¢GopMax paboTel (oOcyxieHus, OOMEH MHEHUH,
«MO3TOBBIE MITYPMBI» U HHBIEC), BHITIOIHATH CBOIO YaCcTh PaOOTHI M KOOPIUHUPOBATH CBOU
JEUCTBUSA C IPYTUMH WICHAMU KOMaH/Ibl, OIICHUBATh Ka4€CTBO CBOETO BKJIaJla B OOIINI
MPOJIYKT IO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBHUS.

INPEAMETHBIE PE3YJIbTATBI

[IpenMeTHbIe pe3yabTaThl OCBOCHHS MPOrpaMMbl MO MaTeMaThKe Ha 0a30BOM
YpOBHE Ha YPOBHE CpEIHEro 00IIero oopa3oBaHus MPeICTaBICHBI IO ToAaM O0ydeHuUs
B paMKaxX OTJENbHBIX Y4EOHBIX KYpPCOB B COOTBETCTBYIOLIMX pazlenax MporpamMMbl
110 MaTeMaTHKE.
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OEJIEPAJIBHASA PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA «AJITEBPA
N HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»

INOACHUTEJIBHASA 3AIINCKA

VYueOHbit Kypc «Anredpa U Hayaja MaTeMaTUYECKOr0 aHAJIN3ay» SIBJISETCS OJTHUM
13 HaumOoJsiee 3HAYMMBIX B MPOrpaMMe CpeAHEro OOIIero oOpa3oBaHUsl, MOCKOJIBKY,
C OJHOM CTOPOHBI, OH OOECNEeYMBACT MHCTPYMEHTAJbHYIO 0a3zy HIJisi U3Y4YCHHUS BCEX
€CTECTBEHHO-HAYYHBIX KYpCOB, a C JIPyrod CTOPOHBI, (OPMHUPYET JIOTUYECKOE
1 a0CTpPaKTHOE MBIIUICHHE OOYYarOIIMXCs Ha ypOBHE, HEOOXOIMMOM JIJII OCBOCHUS
y4e0HBIX KypcOB MHGOPMATHKH, OOIIECTBO3HAHUS, UCTOPUHU, CIIOBECHOCTH. B paMkax
yueOHOro Kypca «Anrebpa W Hauyajga MaTeMaTHYECKOro aHaliM3a» oOydaroniuecs
OBJIJI€BAIOT YHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOM HAYKH, KOTOpast (GOpMYIUPYET CBOU
JTOCTUKEHHUS B MAaTEMaTUYECKOUN (opme.

VYyeOHblil Kypc anreOpbl U Hauajd MaTEeMAaTUYECKOr0 aHaJIU3a 3aKJIaJIbIBAET OCHOBY
JUISL  YCTICTITHOTO OBJIAJICHUS 3aKOHAMH (PU3WKH, XUMHH, OWOJIOTHH, TOHUMAHUS
OCHOBHBIX  TEHJCHIIMA JKOHOMHKHA ¥  OOIIECTBEHHOW  JKW3HU, IIO3BOJISIET
OPHUEHTUPOBATHCSI B COBPEMEHHBIX IH(PPOBBIX W KOMITBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJB30BaTh WX B IIOBCEIHCBHOW JKM3HH. B TOXEe Bpems oBlajcHUE
aOCTPaKTHBIMU U JIOTUYECKU CTPOTUMU MATEeMaTHUYECKUMU KOHCTPYKIUSIMH Pa3BUBAET
YMEHHE HAXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTUHHOCTH YTBEP)KICHMSI,
UCIIOJIb30BaTh O0OOIIEHWE ¢ KOHKPETH3allMi0, a0CTpParupoBaHWE W aHAJIOTHIO,
dbopMuUpyeT KpeaTuBHOE M KPUTHYECKOE MBITIIEHNE. B X0/1e n3ydenus anreOpsl U Haval
MaTeMaTHYECKOro aHajiu3a Ha YpOBHE CpeaHero oOIiiero o0pa3oBaHus 00ydaromuecs
TIOJTYYarOT HOBBIN OMNBIT PEIICHHS TMPHKJIAIHBIX 3a7a49, CAMOCTOSTEIIBHOTO ITOCTP OCHMS
MaTeMaTHYeCKUX MOJCNEH pEalbHBIX CHTYalldid W WHTEPIPETAUHA ITOTYyICHHBIX
pEIICHHM, 3HAKOMATCS C TMPUMEPaMH MaTeMAaTHYECKHX 3aKOHOMEPHOCTEH B IMPHUPOJC,
HAyKe ¥ B UCKYCCTBE, C BBIIAOIIMMUCST MATEMATHIECKUMH OTKPBITUSIMH U UX aBTOPAMH.

VY4eOHbIl Kypc anreOpbl M Hayal MaTeMaTHYeCcKOro aHammsa oOJanaer
3HAYUTEIHHBIM BOCIHUTATEIBHBIM TOTCHIIMAIIOM, KOTOPBIA pealm3yeTcs Kak duepes
y4eOHBIN MaTepHall, CIOCOOCTBYIONMUN (OPMUPOBAHUIO HAYIHOTO MUPOBO33PEHUS, TaK
u dyepe3 crneuuPuky ydeOHOM MAEsATENbHOCTH, TpeOylomeld caMOCTOATEIbHOCTH,
aKKypaTHOCTH, TPOJOJDKUTENILHON KOHIEHTPAlMM BHUMAaHHUS M OTBETCTBEHHOCTHU
3a MOJIyYeHHBINA PEe3yIbTaT.

B ocHoBe meroauku oOydeHusi anreOpe W HadajgaM MaTEMaTHYECKOTO aHalu3a
JICKHAT JIEATCTLHOCTHBIN TPUHITUTT O0yICHHUS.

B cTpykType mporpaMmMel o anredpe U HadajaaM aHaJIu3a BBIJACISIOTCS CICTYIONINE
COZIEPKATEeILHO-METOINYECKUE JIMHAKM: «Yucaa W BBIUUCHCHUS», «DYHKIIUU W
rpadukuy, «YpaBHEHUS W HepaBeHCTBay, «Hauama maTeMaTHYECKOTO aHaM3ay,
«MHOXecTBa M JIOTMKa». Bce OCHOBHBIE COJEP)KATETbHO-METOANYECKUE JIMHUN
U3YYalOTCS Ha TPOTSHKEHWU JABYX JieT OOy4YeHHs Ha YpPOBHE CpPEIHEro OOIIero
o0pa3oBaHUsI, €CTECTBEHHO JIOMOJHSS APYT APyra M MOCTENEHHO HACHIIAsCh HOBBIMU
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TeMaMHu M pasfenaMu. J[aHHbBIN yd4eOHBIN Kypc SBISIETCS MHTErpPaTUBHBIM, MOCKOJIBKY
o0BeIUHSIET B ce0e CojepKaHUEe HECKOIbKMX MaTeMaTUYeCKUX JUCIUILIMH: anreopa,
TPUTOHOMETPUS, MaTEMaTUYECKUN aHalIu3, TEOPUs. MHOXKECTB U apyrue. Ilo mepe Toro
KaK oOydJaroluecs OBJIaJeBaloT BcE OoJjiee IIMPOKMM MaTeMAaTUYECKUM alnapaToM,
y HHUX T[OCJIeI0BaTeNbHO (OPMHUPYETCS U COBEPLICHCTBYETCS YMEHHUE CTPOUTH
MaTeMaTHUYeCKyl0 MOJeNIb pEaJbHON CHUTyalluu, NPUMEHSTh 3HAHMS, TOJy4YEHHBIE
B y4eOHOM Kypce «AureOpa M Hayajla MaTeMaTHYECKOTO aHaau3a», Uil PElICHUs
CaMOCTOSITEIbHO ~ COPMYJMPOBAHHOM  MaTeMaTHYecKol  3aJayd, a  3aTreM
WHTEPIPETUPOBATH MOTYUYECHHBINH PE3yNIbTaT.

CopepxaTtenbHO-MeTOAMYECKass JUHUA «Yucna ©  BBIYMCICHUS» 3aBEpILACT
dbopMupoBaHHUE HABBIKOB HCIOJB30BAaHUS JCHCTBUTENBHBIX YHUCEN, KOTOpOoe ObLIO
HA4YaTO Ha YPOBHE OCHOBHOTO 00ImIero odpasoBanus. Ha ypoBHe cpemHero oOriero
o0pa3zoBaHusi 0c000€ BHUMaHHE yaemnseTcs: OpMUPOBAHUIO MPOYHBIX BEIYUCIUTEIBHBIX
HAaBBIKOB, BKIIIOUAIOIIUX B ce0sd HCIONb30BaHHWE pAa3IMYHBIX (opM 3ammcu
JEHCTBUTEIBHOIO YUCIIA, YMEHHE PALMOHAIBHO BBINOJIHATH ACUCTBUS C HUMH, J1€1aTh
IPUKUJIKY, OLEHUBATh pe3ynbTaT. OOydaroumecs Moly4aroT HaBbIKM MPUOIMKEHHBIX
BBIUMCJICHUH, BBIIIOJHEHMSI IEUCTBUN € YMCIIaMU, 3allMCaHHBIMU B CTaHIApTHOM (hopMme,
UCIIOJIb30BaHUS MATEMATUYECKUX KOHCTAHT, OLICHUBAHUSI YHCIIOBBIX BBIPAKEHUM.

ConmepkarenpHast ~ JMHUSLT ~ «YPaBHEHUMS] W HEPABEHCTBA»  peaM3yeTcs
Ha TPOTSHKEHWM BCErO OOYYEHMs] HAa YPOBHE CPEAHEro oOuiero oOpa3oBaHUsl, MOCKOJIBKY
B Ka&XJAOM paszeie MNporpaMMmbl MPEIyCMOTPEHO PEUIEHHE COOTBETCTBYIOLIMX 3aady.
OOyyaroriyecst OBJaJEBAIOT PA3IMYHBIMU METOJAMU PEUICHUS LENbIX, PAMOHATIbHBIX,
UPPALMOHAIBHBIX, T0KA3aTENbHBIX, JOrapu(pMUUECKUX U TPUTOHOMETPHUYECKUX YPaBHEHUH,
HEpaBEHCTB U ux cucreM. [lomydeHHbIe YMEHUS UCTIONB3YIOTCS MPU UCCIIETOBAHNU (PYHKIIUN
C TIOMOIIBIO TPOW3BOJHOM, PpEIICHWH MPUKIAAHBIX 3aJad M 33/7ad Ha HaXOKICHHUE
HaWOONBIIMX W HAWMMEHBIIMX 3Ha4YeHUW QyHKIuu. JlaHHas copepKarenbHas JIMHUS
BKJIIOYAeT B ceOs Tarke (POPMUPOBAHUE YMEHHMH BBIIOJIHATH Pacy€Tsl MO (opmyliam,
npeoOpa3oBaHusl LENbIX, PAlMOHAJIbHBIX, HMPPALUMOHAIBHBIX W TPUTOHOMETPHUYECKUX
BBIDOKEHUN, a TaKKe BBIPAKEHUM, COAEpXKAIlMX CTEeNeHu M Jorapudmsel. braromaps
U3YyYEHUIO  alreOpanyecKkoro  Marepuaja  MPOUCXOAUT  JalbHEWIIee  pa3BUTHE
aITOPUTMHUYECKOTO M a0CTPAaKTHOTO MBIIUICHUST OOy4aromuxcsi, (GOPMUPYIOTCS HaBBIKU
JETYKTUBHBIX PAcCYy)KICHH, pabOThl C CHUMBOJBHBIMU (hOpMaMH, TMPEICTABICHUS
3aKOHOMEPHOCTEN U 3aBUCHMOCTEN B BHJIE PaBEHCTB M HEPAaBEHCTB. AnreOpa mpeiaraer
3 deKTUBHBIE UHCTPYMEHTBI [ PELLICHNsI MPAKTUYECKUX U €CTECTBEHHO-HAYUHBIX 3a]1ad,
HAarJISITHO IEMOHCTPUPYET CBOU BOBMOYKHOCTH KaK S13bIKa HAYKH.

CopepxxarenbHo-MeToauyeckass JuHUA  «DyHKUMH W TpaQuUKU»  TECHO
NepervieTaeTcsl ¢ APYruMu JUHUSAMH Y4eOHOTO Kypca, OCKOJbKY B KAKOM-TO CMBICIIE
3a0a€T  MOCHENOBAaTEIbHOCTh  M3Yy4EHMS  Marepuana. V3ydeHWe  CTENEeHHOW,
MOKAa3aTeNbHOM, JIOTapu(PMUYECKOM U TPUTOHOMETPUUECKUX (PYHKIIUN, UX CBOWCTB H
rpaUKoB, HCHOJb30BaHUE (YHKUMA [JIs1 pemieHus 3afad U3 JpYrux Yy4eOHbIX
IPEIMETOB U PealbHON KU3HU TECHO CBS3aHO KaK C MAaTEMaTHYECKUM aHAIIM30M, TaK U
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C pelleHHEeM YypaBHEHUW M HepaBeHCTB. [Ipum 3ToM Oo0jbIIOE BHUMAHUE YIEISETCS
GbOopMUPOBAHUIO YMEHHS BbIpaKaTh (OpMyJIaMu 3aBUCUMOCTH MEXIY Pa3IMYHBIMU
BEJIMYMHAMH, HUCCIIEN0BaTh MOJyYeHHbIE (PYHKIIMH, CTpoUTh uX Tpaduku. Marepuai
coJiepKaTeIbHON JIMHUM HalEJeH Ha Pa3BUTHE YMEHHUM U HABBIKOB, MO3BOJISIOIINX
BBIP@XKaTh 3aBUCUMOCTH MEXy BEIMYMHAMU B Pa3IMYHON (PopMe: aHATUTUYECKOM,
rpaduyeckoi u cioBecHOM. Ero uzydenne cnocoOCTBYeT pa3BUTHUIO AITOPUTMUYECKOTO
MBIIIUICHUSI, CIIOCOOHOCTU K 0000IIEHUIO M KOHKPETU3AIlUU, UCTIOJIh30BaHUIO AaHAJIOTUH.

ConepxarenbHas JsuHUsl «Hauama wMaTeMaTWyeckoro aHalin3a» I[O3BOJIAET
CYILIECTBEHHO pPAaCIIUPUTh KPYyr KaK MaTeMaTUYeCKUX, TaK WU MNPUKIATHBIX 3ajad,
JOCTYIHBIX OOYYAIOIIUMCS, y KOTOPBIX TMOSBISAETCS BO3MOXHOCTh HCCIIEIOBATh U
CTpouTh Tpaduku (QYHKIHMI, ONMpenensiTh WX HAauOOJBIITNE M HAWMEHbBINE 3HAYCHHS,
BBIUHCIIATh TUIOMAAA (GUryp m OOBEMBI TEN, HAXOAUTh CKOPOCTH M YCKOPECHHS
npoueccoB. ConepkaTenbHas JMHHUS OTKPBIBAET HOBBIE BO3MOXXHOCTH ITOCTPOCHHS
MaTeMaTUYECKUX MOJIENICl pealbHbIX CUTyalluid, HaXOXKIACHUS HAWIY4IIEro pPEelICHHs
B MPUKIAJAHBIX, B TOM YHUCJIE COIUAIBLHO-3KOHOMHYECKUX, 3a7adyax. 3HAKOMCTBO
C OCHOBaMH MAaTEMAaTHMYECKOrO0 aHallu3a CHOCOOCTBYET Pa3BUTHUIO a0CTPAKTHOTO,
(GbOpMaTbHO-JIOTUYECKOTO ¥ KPEAaTHBHOTO MBINIICHUS, (HOPMHPOBAHUIO YMEHUU
pacro3HaBaTh MPOSIBJICHUS 3aKOHOB MaTEMAaTHMKU B HAayKe, TEXHUKE U MCKYCCTBE.
OOyuaronyecsi y3HalOT O BBIAAIONIUXCS pe3yJibTaTax, MOJYYEHHBIX B XOJE Pa3BUTHUSA
MaTeMaTUKH KaK HayKu, U UX aBTOpaXx.

ConepxxatenbHO-MeTOANYECKas JMHUS «MHOXECTBa U JIOTMKa» B OCHOBHOM
MOCBSAILIEHA 3JIEMEHTAM TEOPUU MHOXKECTB. T€OpETUKO-MHOKECTBEHHBIE MIPE/ICTABICHUS
MPOHU3BIBAIOT BECh KypC IIKOJbHOW MaTeMaTUKU U TpeajararoT Haubosee
YHUBEPCAIbHBIN S3bIK, OOBEIUHSIOMIMI BCE pa3/iesbl MaTEMATUKU U €€ MPUIIOKEHUH,
OHM CBS3BIBAIOT pa3Hble MaTEeMaTUYECKUE IUCHUIUIMHBI B enuHoe menoe. [lortomy
B2)KHO J1aTh BO3MOKHOCTh 00y4aromeMycsi TOHUMaTh TEOPETUKO-MHOKECTBEHHBIH SI3bIK
COBPEMEHHON MaTeMaTUKH U UCIIO0Ib30BaTh €T0 JJI BRIPAKEHUS CBOMX MBICTICH.

B yuebnOM Kypce «AnreOpa u Havaima MaTeMaTHYECKOTO aHAIN3a» MPUCYTCTBYIOT
TaK)K€ OCHOBBI MAaTEMaTUYECKOI0 MOJICIMPOBAHUS, KOTOPBIE MPU3BaHbl C(HOPMUPOBATH
HaBBIKM ITOCTPOCHUS MOJEJNEN pPEaNbHBbIX CHUTYallUi, MCCIEIOBAaHUS JTHUX MOJENEH
C TIOMOINbIO ammapara aiareOpbl W MaTEMaTUYECKOr0 aHaldu3a W HHTEPHpeTalu
MOJIYYEHHBIX PE3yJbTaTOB. Takue 3aJaHusl BIUIETEHbl B KaXIblii W3 pa3leoB
MpPOrpaMMbl, TOCKOJIbKY BECh Marepuan Y4eOHOro Kypca IIUPOKO HCIOIb3YyEeTCs
JUIS pelIeHUs] MPUKIAIHBIX 3a1ad. [lpu pelieHun peaibHbIX MPAKTUUYECKUX 3a/ad
oOydaromuecs: pa3BUBAIOT HAOIOATETLHOCTh, YMEHHE HAXOJHUTh 3aKOHOMEPHOCTH,
abCcTparupoBaThCs, MHCIOJIb30BATh AaHAJIOTHUIO, 0000mAaTh W KOHKPETU3UPOBATH
npobaemy. JlesTenbHOCTh 0 (POPMHUPOBAHUIO HABBIKOB PEIICHUS MPUKIAIHBIX 3a7a4
OpPraHM3yeTCsl B MPOIIECCe M3YYECHHsS BCEX TeM ydeOHOro Kypca «Anrebpa u Hauaia
MaTeMaTUYECKOr0 aHAIIU3ay.

OO6muiee ynca0 YacoB, pEKOMEHIOBAHHBIX JUIsl H3Y4EHHUs Y4eOHOr o Kypca «Anredpa
¥ Hayaja mMaTreMaThyeckoro aHamuza», — 170 gacoB: B 10 kiacce — 68 yacoB (2 yaca
B Hezenmo), B 11 knacce —102 vaca (3 yaca B HeAeniO).
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COILEPKAHUE OBYUEHUSA

10 KJIACC
Yuciia ¥ BBIYMCTICHUA

Pannonanbuple yucna. OOBIKHOBEHHbIE W JECSITHUYHBIE JpoOH, MPOIEHTHI,
OecKOHEUHbIe TIepuoinyeckue ApoOu. Apudmernyeckre ornepanuu ¢ pauoHaIbHbIMU
YHUCJIaMH, TTPeoOpa30BaHuUsl YUCIOBBIX BhIpakeHuil. [Ipumenenre qpoOeil U MpoLeHTOB
JUISL pELICHUS NTPUKIAAHBIX 33]1a4 U3 Pa3JIMYHBIX OTPACICH 3HAHUW U PEATbHOMN KU3HMU.

JeucTtBurenbHble  uucna.  PanvoHalmbHbIE W UPPALMOHAIBHBIE — YHCIA.
ApudmMernueckre onepauuu ¢ JACHCTBUTENbHBIMH  4uciaamu. lIpuOmmx€énnbie
BBIYMCJICHUS, IPABUJIA OKPYTJICHUS, TPUKHUJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUM.

Crenenp ¢ nensiM mnokazateneMm. CrtanaapTHas (opma 3anmucu AEHCTBUTEIBHOTO
yucna. Mcnonb3oBanue moaxoismied (GopMmbl  3amUCH  ICMCTBUTEIBHBIX YHUCEI
JUISL PELLIEHUS ITPAKTUYECKUX 3a]1a4 U MPEACTABICHUS TaHHBIX.

Apudmernueckuil KOpeHb HaTypaldbHON cTerneHu. JlelcTBus ¢ apupMeTnyecKkuMu
KOPHSIMM HaTypaJbHOMN CTEIICHH.

CHuHyC, KOCMHYC W TaHI€HC 4YHUCIIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHUHYC,
ApPKTaHI'€HC YUCIIOBOI'0 apryMEHTaA.

YpaBHeHUs] M1 HEPABEHCTBA

ToxzaecTBa U TOXKIECTBEHHBIE MPEOOPA30OBAHUS.

[IpeobOpazoBanue TPUTOHOMETPUYECKUX BBIPAXKECHUM. OcCHOBHBIE
TPUTOHOMETPUYECKUE (POPMYJIBL.

VYpaBHeHHe, KOpeHb ypaBHEHUsA. HepaBeHCTBO, pelieHue HepaBeHCTBA. Meton
WHTEPBAJIOB.

Pemenue 1ienpix u 1poOHO-pallMOHATIFHBIX YPAaBHEHHUN 1 HEPABEHCTB.

Pemenne uppannoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemenne TpuroHOMETpUYECKUX YPABHEHU M.

[IprumeHeHne ypaBHEHUN U HEPABEHCTB K PELICHUI0 MATEMAaTUYECKUX 3a/1a4 U 3a]1a4
U3 pa3INYHbIX 00JIacTe HAYKU U peaibHOU KU3HHU.

DOyHKUMH U rpaguKu

OyHKIM, crmocodsl 3amanus GyHkiuu. ['paduk dyakuuu. BzaumHO oOpaTHBIC
GbyHKIIH.

OOnacTh ompeneneHuss U MHOXECTBO 3HaueHud (ynHkumu. Hymm ¢yHkumm.
[TpomexxyTKH 3HaKONOCTOSIHCTBA. YETHBIE M HEUETHBIE (QYHKIUU.

Crenennas (yHKIMS C HaTypaJbHBIM W IENbIM MOKa3zaTeneM. EE cBoiicTBa u
rpacduk. CBoiicTBa U rpaduK KOPHS N-0i CTENEeHH.

Tpuronomerpudeckasi OKpYKHOCTb, OTPEACIICHUE TPUTOHOMETPUUECKUX () YHKITHIHA
YHUCIIOBOT'O apTyMEHTA.

Hauyaia MaTeMaTH4eCKOro aHaJIu3a
ITocnemoBaTeIbHOCTH, CHOCOOBI 3aJaHUs IIociieqoBaTeIbHOCTENH. MOHOTOHHBIE
MIOCJIEI0BATEILHOCTH.
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ApubdmMernueckass W TeOMETpHUYECcKas mporpeccu. beckoHeuHo yOBIBaromIas
reoMerpuueckasi mnporpeccusi. CymMma OECKOHEUHO YOBIBAIOIIEH TE€OMETPUUECKOU
nporpeccun. @opMyrna CI0KHBIX OPOLEHTOB. Vcroap30BaHNEe NPOrPECCUU IS PELLICHHS
peabHBIX 3a7a4 MPUKIAJHOTO XapaKTepa.

MHoxkecTBa U JIOTMKA
MHoxecTBO, omnepauud Haj MHoOxecTBamMHu. [luarpammer  Oiinepa—BenHa.
[IpuMeHEeHnE TEOPETUKO-MHOXECTBEHHOIO —ammapara Uil OMNMCaHUS  PeajbHbIX
MIPOLIECCOB U SIBJICHUM, MPU PEIICHUHU 3a7a4 U3 JIPYTUX y4eOHBIX MPEIMETOB.
Onpenenenue, TeopeMa, CIECICTBUE, 10KA3aTEIbCTBO.

11 KUIACC

Yuciia v BBIYUCTCHUS
HatypanbHabie u nienbie yncna. [Ipu3Haku 1eTMMOCTy LEIbIX YHCElL.
Crenensb ¢ panmoHaIbHBIM MOKa3aTeneM. CBOMCTBA CTEIICHH.
Jlorapudm uucna. JlecssTuuHbIC U HATYpaJIbHBIC JOTAPUPMBI.

YpaBHeHUs] U HEPABEHCTBA

[IpeoOGpa3zoBaHue BIPAKEHUI, COIEPKAIIMNX JIOTaPU(PMBI.

[IpeoOpazoBaHue BBIpAXKEHUM, COAECP)KAIIUX CTENEHU C  pallMOHATLHBIM
II0KAa3aTeJIEM.

[Ipumepsl TPUTOHOMETPUUYECKHUX HEPABEHCTB.

[TokazarenbHbIC YpaBHEHHS U HEPABEHCTRBA.

Jlorapudmudeckue ypaBHEHHUSI 1 HEPABEHCTBA.

Cucrembl JIMHEWHBIX YypaBHEHUMW. PelieHne NPUKIAAHBIX 337a4 C IOMOIIBIO
CUCTEMBI JIMHEWHBIX YPABHEHUN.

CucTteMbl U COBOKYITHOCTH PallMOHATIbHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHeHne ypaBHEHUM, CUCTEM W HEPABEHCTB K PEIICHUID MaTEMaTHUYECKUX
3aJlay ¥ 3a/1a4 U3 Pa3IMvIHbIX 00JIaCTeW HAYKU U peabHOM KU3HH.

DyHKUMH U rpaPuKu

Oynkuusa. [lepuoanueckue Qynkuuu. [IpomMexyTKkn MOHOTOHHOCTH (DYHKITHH.
MaxkcuMymbl 1 MUHUMYMBI (pyHKIMK. Hanbonbiiee 1 HaumeHsbliee 3HaueHue (QyHKIUU
Ha IIPOMEXKYTKE.

Tpuronomerpuueckue pyHKINU, UX CBOMCTBA U TpadUKU.

[TokazaTenbHas u gorapupmudeckas GyHKIIMHU, UX CBOMCTBA U TpaPUKH.

Hcnonbs3zoBanue rpadukoB QyHKIMM IS peILICHUs] ypaBHEHUH U JIMHEHHBIX CUCTEM.

Ucnons3oBanue rpaduxoB GYyHKOME JUII  UCCIEIOBAaHUSI  IMPOIECCOB U
3aBUCUMOCTEH, KOTOPHIE BO3HMUKAIOT MpH pPEIIEHUWH 3a4ady M3 JPYrux YyueOHBIX
MIPEAMETOB U PEAIILHON KU3HMU.

Hayana mareMaTH4eCKOro aHajaus3a
HenpepriBubie hyHKIIuN. MeTO HHTEPBATIOB ISl pEIICHUS] HEPABEHCTB.
[TpousBoanas ¢pynkiuu. ['eoMmerpudeckuii u GU3MUECKUI CMBICT TTPOU3BOTHOM.
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[IpousBoaHbie 37eMEHTApPHBIX (QYHKIHH. DOpMYIbl HAXOXKACHUS MPOU3BOIHOM
CYMMBI, IPOU3BEIEHUS U YACTHOTO (PYHKIIHUH.

[IpumeHeHne NPOU3BOJHOM K MCCIEIOBAaHUIO (PYHKIMA Ha MOHOTOHHOCTb U
sKcTpeMyMbl. HaxoxkeHne HanboIIbIIero 1 HAMMEHbILEro 3Ha4eHUs (PYHKIIMK HAa OTPE3KeE.

[IpumeHeHne Npou3BOAHON I HAXO0XKICHNS HAWJTYYIIIETr O PEICHUS B IPUKIIAIHBIX
3aj71auax, JUIisl ONpeesIeHNs CKOPOCTH Mpoliecca, 3aJaHHOro GOpMyJIoi Ui TpapuKOM.

[lepBooOpa3znas. Tabmuna nepBoOOpa3HbIX.

WNuterpan, ero reomerpudeckuii 1 GU3NIECKUN CMBICI. Bhrancienue wHTErpaia
o ¢opmyne Herotona—JIeitoauna.

NHNPEAMETHBIE PE3YJIBTATHI

K koniy o0yuenus B 10 kiiacce 00yJaromuiics MoIyduT CIEAYIOIINE MPeIMETHBIC
PE3YIbTATHI:

YucJia 1 BLIYMCTICHUS S

OTIEpPUPOBATH MOHATUSIMU: PAIMOHATBHOE U ICUCTBUTEIHLHOE YHCIIO, OOBIKHOBEHHAS
U JeCATUYHAS APOOb, IPOLICHTHI;

BBITIOJIHSTh apu(METUUECKUE OMEPALNU C PallMOHATIBHBIMUA U JCHUCTBUTEIHLHBIMU
YHUCJIaMU;

BBITIOJIHSITH TPUOJIMKEHHBIE BBIYUCIICHUSI, UCTIONB3YS MPaBUIa OKPYIJICHHUS, 1€JIaTh
MPUKUJIKY U OLICHKY PE3YJIbTaTa BEIYUCIICHUM;

ONEPUPOBATh TOHSATHUSIMU: CTEIEHb C IEJbIM IMOKa3aTelieM, CTaHaapTHas dopma
3alUCH JIECTBUTEIBHOIO YMCIA, KOPEHb HATYpPaJbHOW CTENEHH, MCIOIb30BaTh
MOAXOASITYIO GOPMY 3alUCH JEHCTBUTEIBHBIX YUCEI JJISI PEIICHUS TPAKTUUECKUX 3a/1a4
Y IPEACTABJICHUS IAHHBIX;

ONEPUPOBATh MOHATUSIMU: CHHYC, KOCHMHYC M TaHI€HC MPOU3BOJIBHOTO YrIJa,
WCIIO0JIh30BaTh 3aMKCh IPOU3BOJBLHOIO YIyIa 4Yepe3 OOpaTHbIE TPUTOHOMETPUUYECKHUE

GyHKIIH.

YpaBHeHUs1 1 HEPABEHCTBA:

ONEpUPOBATH MOHATUSAMH: TOXKIECTBO, YPAaBHEHUE, HEPABEHCTBO, LEJOE,
palMOHAJIbHOE, HPPALMOHAIIBHOE YPaBHEHHE, HEPABEHCTBO, TPHUTOHOMETPUYECKOE
YPaBHEHUE;

BBITIOJIHATh  MPeoOpa3oBaHUs TPUTOHOMETPUYECKUX BBIPAKEHUN U pemiarh
TPUTOHOMETPUUYECKUE YPABHCHMUS;

BBITIOJIHSITH  MPEOOpa3oBaHMsl 1EbIX, pAlUOHAIBHBIX U  HPPAIMOHATBHBIX
BBIPAKECHUN U pElIaTb OCHOBHBIC THUIIBI LIEJBIX, PAMOHAIBHBIX U UPPALUOHAIBHBIX
YPaBHEHUW U HEPABEHCTB;

MPUMEHATh YPAaBHEHUSI M HEPABECHCTBA ISl PEIICHUS MAaTEMAaTUYECKHUX 33/1ad U
3a]1a4 U3 Pa3IMuHbIX 00J1acTel HAyKU U peasibHOM KU3HU;

MOJIETTUPOBATh PEAIbHBIE CUTYAIlMU Ha SI3bIKE alreOphbl, COCTABJIATH BBHIPAKCHUSI,
YPaBHEHHMS, HEPABEHCTBA IO YCJIOBHUIO 3a/1aud, UCCIEAOBATh IOCTPOEHHBIE MOJEIN
C MCTIOJIb30BaHUEM arrapaTa aiareopsbl.
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DOYyHKIUU U TPAPUKH:

ONEepUPOBaTh TMOHATUAMM: (DYHKUIHS, CHOCOOBI 3amaHus (YHKIUH, O0JaCTh
OTpe/IeNICHUs] U MHOXKECTBO 3HaYeHUN QYyHKIUH, rpaduk QyHKIINH, B3aUMHO 00 paTHbIE
$yHKuMY;

OTEpUPOBATh TMOHATUAMH: YETHOCTH M HEYETHOCTh (YHKIMU, HYIH (DYHKIIHNH,
MIPOMEKYTKH 3HAKOTIOCTOSTHCTBA;

UCIIOJIb30BaTh rpaduku PyHKITUH I PEIICHHS YPaBHEHUI;

CTPOUTh M 4YHUTaTh TpaduKu JUHEHHON (yHKIMH, KBagpaTUIHOW (YHKITUH,
CTETICHHOU (DYHKITHU C IIEJIBIM MTOKa3aTeleM;

UCIIOJIb30BaTh Tpaduku (QYHKIIUN ISl UCCIICIOBAHUS MPOILIECCOB U 3aBUCUMOCTEH
NpU pelieHUH 3a7a4 U3 APYrux y4eOHBIX MPEIMETOB U PEaIbHOW YKU3HH, BBIPAXKATh
dbopMyIamMu 3aBUCUMOCTH MEXY BETMIUHAMU.

Havajia MaTeMaTH4eCKOIr0 aHAJIM3A:

OllepUpOBaTh  MOHATHUSAMM:  IOCIENOBATEIbHOCTh,  apupMeTHdeckas U
TEOMETPUYECKasl TPOrPECCHH;

OIEpUPOBATH MOHATUSAMH: OECKOHEYHO yOBbIBarOIIas TeOMETpUYECKasl IPOrpeccus,
CyMMa OECKOHEYHO yObIBarOIIel FreOMETPUUECKON MPOTrPECCUN;

3aJ1aBaTh MOCJEI0BATEILHOCTH Pa3INYHBIMU CIIOCOOAMU;

HCIIOJIb30BaTh CBOMCTBA MOCIEAOBATENIBHOCTEH M MPOrpecCUid i pelieHUus
peaIbHBIX 3a7a4 MPUKIIAJHOTO XapaKTepa.

MHo:kecTBa M JIOTHKA:
ONEPUPOBATH MOHATUSIMHU: MHOKECTBO, ONEPALIMMU HAJl MHOKECTBAMU;
UCIIOJIb30BAaTh TEOPETUKO-MHOXKECTBEHHBIM ammapar il OMNUCAHUS PEeajbHBIX
MIPOIIECCOB U SIBJICHUH, TIPH PEIICHUH 33724 U3 APYTrUX yI4eOHBIX IPEIMETOB,;
ONEPUPOBATH MOHATUSMMU: ONPEAECIECHUE, TEOPEMA, CIEACTBUE, JOKA3aTEIbCTRO.

K koniy o0ydenus B 11 ki1acce 00yJaromuiics MoIyduT CIEAYIOIINE MPeIMETHBIC
pPE3yNBTATHI:

YucJia 1 BBIYMCTICHUS

ONEpUPOBATh MOHATUSIMU: HATYpPaJbHOE, IIEJ0€ YMCIO, MCIOJIb30BaTh MPU3HAKU
JIETMMOCTH LEJBbIX YHCEJ, PA3JI0KECHUE YUCITA HA MPOCTHIE MHOXUTEIU ISl PEIICHUS
3a11a4;

OINEPUPOBATH MTOHITHUEM: CTEIIEHb C PAIlMOHATIBHBIM ITOKA3aTEJIEM;

OMEpUpPOBATh TMOHATUSIMU: Jiorapu(dM YHCIA, JECITUYHBIE U HATypaJbHBIC
Jorapu@mai.

YpaBHeHUS U HEPABEHCTBA:

MPUMEHSTh CBOMCTBA CTEMEHW MJIsi MpeoOpa3oBaHUs BBIPAKEHUMN, OMEPUPOBATH
MOHATUSAMU: TIOKA3aTE€JIbHOE YPABHEHUE W HEPABEHCTBO, pEIIaTh OCHOBHBIC THIIBI
MOKA3aTeJIbHbIX YPABHCHUN U HEPABEHCTB;

BBITIOJHSATH TTPEO0Pa30BaHUs BRIPAKEHUM, COIEPKAIINX JorapruMbl, OTIEPUPOBATH
MOHATUSIMU: JIOTapU(PMUUECKOE YpaBHEHHWE M HEPABEHCTBO, pPelIaTh OCHOBHBIC THIIBI
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Jorapu(MUIECKUX ypaBHEHUN U HEPABEHCTB;

HaXOJUTh PELICHUS IMPOCTEUILINX TPUTOHOMETPUYECKUX HEPABEHCTB;

ONEPUPOBATh IMOHATUAMHU: CHUCTEMA JIMHEUHBIX YpaBHEHUHM U €€ pelICHUE,
WCTIOJIb30BATh CUCTEMY JIMHEUHBIX YPABHEHUM JJISI PEIICHUS TPAKTUUECKUX 3a/1a4;

HaXOJUTh PELICHUS IMPOCTEUIIUX CUCTEM U COBOKYIHOCTEW palMOHAIBHBIX
YPaBHEHUW U HEPABEHCTB;

MOJEIUPOBATh peajbHbIE CUTYyallMU Ha SI3bIKE alreOpbl, COCTABJISITh BBIPAKEHMUS,
YPaBHEHUSI, HEPABEHCTBA U CUCTEMBI 10 YCIOBHUIO 33/1a4M, UCCIIEA0BATh MOCTPOECHHBIC
MOJIEJIU C UCTIOJIb30BAHKUEM armapara ajareopshl.

DyHKUMH U rpaPUKuU:

OIIEpUPOBATh MOHIATUIMU: NEpUOANYECKas (YHKIUS, IPOMEKYTKH MOHOTOHHOCTH
GyHKIIMM, TOYKM OKCTpemMyMa (yHKUMH, HauOoJbllee M HaMMEHbIIee 3HAYCHUS
GYHKIIMM HA TPOMEXKYTKE, HCIONb30BaTh UX JJIS MCCIeNOBaHUS (YHKIHMH, 3aJaHHOU
rpadukomM;

ONEpUpOBaTh  MOHATUSIMH: TpadUKH  TMOKAa3aTeNbHOW,  JorapupMudecKon
U TPUTOHOMETPHUECKHX (PYHKIUH, M300paxaTb WX HAa KOOPAUHATHOM IUIOCKOCTU U
UCIIOJIb30BaTh JJIsl PELICHNUs YPaBHEHUN U HEPABEHCTB;

M300pakaTh Ha KOOPAMHATHOW IUIOCKOCTH TrpauKu JHHEHHBIX YpaBHEHH
¥ MCTIOB30BATh WX JIJISI PEIICHHS] CUCTEMbI TMHEHHBIX YPaBHEHUN;

UCMOJIb30BaTh rpapuKu (PYHKIUI A UCCIIEAOBaHUs MIPOLECCOB U 3aBUCUMOCTEM
U3 APYTUX Y9eOHBIX JUCIUTIINH.

Havana maremaTH4ecKoOro aHajm3a:

OMEepUpPOBaTh TMOHATUSAMU: HENpepbiBHAs (YHKIUSA, MPOU3BOJHAS (YHKIIHH,
UCIOJIb30BaTh TEOMETPUYECKUNA M (DU3UYECKUN CMBICT TMPOU3BOJHOW IS PEIICHUS
3a1ay;

HaxOJIUTh MPOU3BOJIHBIC JJIEMEHTAPHBIX (YHKIUN, BBIYUCISITE IPOU3BOIAHBIC
CYMMBI, TIPOU3BEICHHS, YACTHOTO () YHKIIHIA,

UCIOJIb30BaTh MPOU3BOAHYIO JUIsl UCCIENOBAHMS (PYHKIIMM HAa MOHOTOHHOCTH
U DKCTPEMYMBI, IPUMEHSThH PE3YIbTaThl UCCIAEAOBAHUS K MOCTPOCHUIO TPaPUKOB;

WCMOJIb30BATh  MPOW3BOJHYKO  JUII  HAXOXKACHUS  HAWIYYIIETO  PELICHUS
B [IPUKJIAJIHBIX, B TOM YHMCJIE COUUAIBHO-9KOHOMUYECKHX, 3a/1a4aX;

OTIepUPOBATh MOHATUSIMU: TIEPBOOOpA3HAst U UHTETPaJl, MOHUMATh T€OMETPUYECKHIM
1 (pU3NYECKUN CMBICIT MHTErpaa;

HaXOAUTh TEPBOOOpA3HBIE DJIEMEHTAPHBIX (GYHKIUNA, BBIYUCIATH WHTErpal
no ¢opmyine Herotona—Jleitonuna;

pelmarh NPUKIAIHBIE 33a4d, B TOM YHCJIE COIHUAIbHO-3KOHOMUYECKOIO H
bu3nUecKoro xapakrepa, CpecCTBaMU MaTeMaTUYECKOTr0 aHAIH3a.
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®enepanbHas pabodas nporpamma | Matematnka. 10—11 kmaccer (6a30Bblit ypOBEHb)

10 KJIACC
HaunmenoBanue pasnena  |[KonuuecTtBo OCHOBHOE coaepKaHue OcHOBHBIE BUAEI A€ATEILHOCTHA
(TemnI) Kypca 4acoB o0y4Jaromuxcs
MHOXeCTBa pallOHAJIbHBIX 14 MHoxecTBO, onepanuu Hcnoab3oBaTh TEOPETUKO-

W JICHCTBUTENBHBIX YHCEIL
ParyoHasibHbIe ypaBHEHUS U
HEepaBeHCTBA

HaJl MHOXeCcTBaMu. Jluarpammebl
Ditnepa—BenHa.

Panmonanbubie uyncia. OOBIKHOBEHHBIE
U JICCATUYHBIC IPOOH, IPOLICHTHI,
OECKOHEUYHBIE IEPUOIUUECKUE TPOOH.
ApubdmMernueckue onepamuu

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

JIeMCTBUTEINIBHBIE YHUCIIA.
PanmonaiibHbie ¥ UppalliOHATIbHBIE
yucia. ApudMeTnuyeckue onepanmuu

C JICCTBUTEILHBIMU YUCIIAMH.
[TpubnmxEHHBIE BEIUUCIICHUS, TTpaBUia
OKpPYTJIEHUS, IPUKUJKA U OLICHKA
pe3yJibTaTa BEIYMCICHUMN.

MHOKECTBEHHBIN aInapar

JUIs1 OIMCAHUA X014 PELICHUS
MAaTEMATHYECKUX 3a]1a4, a TAKKE
peanbHBIX MPOLECCOB U SIBICHUH,

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

OnepupoBath NOHATUSIMH:
palMOHATIBHOE YUCIIO, JEHCTBUTEILHOE
YHCII0, OOBIKHOBEHHAS APOOD,
JecATUYHas APOOb, MPOLICHTHI.
BoInosHATH apudmeTrnaeckue
omnepaury C palMOHAIbHBIMU U
JNEUCTBUTENBHBIMU YUCIIAMU;
pUOIMKEHHBIC BHIYUCIICHHS,
UCIIONB3YS MPABUIIA OKPYTJICHUS.
JesaTh NPUKHUIKY U OLEHKY
pe3yJibTaTa BIYUCICHUMN.
OnepupoBaThb NOHATUSIMH:
TOXJECTBO, YPABHEHHUE, HEPABEHCTRO;
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®enepanbHas pabodas nporpamma | Matematnka. 10—11 kmaccer (6a30Bblit ypOBEHb)

ToxnecTBa U TOXKAECTBEHHBIE
npeoOpa3oBaHusl. Y paBHEHUE, KOPEHb
ypaBHeHus. HepaBeHCTBO, perieHue
HEpaBEHCTBA. MeTO/1 HHTEPBAJIOB.
Pemienue 1enbix 1 ApooHO-
palMOHANIbHBIX YPaBHEHUHN U
HEpPaBEHCTB

1[E€JI0€ U pallMOHAJIBHOE YPaBHEHHUE,
HEPaBEHCTBO.

BoinoiHATH Npeodpa3oBaHus 1EIBIX
Y PallMOHAJIbHBIX BBIPAKEHUM.

Pemiatb OCHOBHBIE TUIIBI LIENBIX
VUPPALMOHAIIBHBIX YPAaBHEHUU U
HEPABEHCTB.

IIpuMeHATHL palMOHAILHBIE
YPaBHEHHS U HEPABEHCTBA

JUISL peLIEHUs] MaTEMaTUYECKUX 3a1a4
M 3371a4 U3 Pa3IMIHBIX 00JIacTeil HayKu
Y PEAUTbHOU KU3HU

Oyuknuu u rpaduku. CTeneHb
C LIETIBIM TTOKa3aTeIeM

DyHKITUS, CTIOCOOBI 3aaHus () YHKIIHH.
B3aumuo ob6parnbie pynkuuu. ['paduk
byHKIIUN.

OO6nacth onpenesneHrss 1 MHOXKECTBO
3HaueHud pynkuuu. Hynmu GyHkium.
[TpoMexxyTKH 3HAKOMOCTOSHCTBA.
YeETHbie 1 HeYETHBIE (YHKIIUH.
CreneHp ¢ LETbIM MOKA3aTENIEM.
CrangaptHas Gpopma 3anucu
JICUCTBUTEIILHOI'O YHCIIA.
Hcnonp3oBanue noaxoaamen (hopmsl
3aMUCHU AEHCTBUTEIIbHBIX YUCEN

JUJISL PEIICHUS TIPAaKTUUECKUX 3a71a4

U NIPEACTABJICHUSA IaHHBIX.

OnepupoBaTh NOHATHUAMM: PYHKIINS,
cnocoObl 3a/1aHus PYHKIUU, B3AUMHO
oOpartHble pyHKINU, 00TIaCTh
OTpeIeIICHHS] 1 MHOXKECTBO 3HaYEHU I
byHkuuy, rpapux GyHKINN; YETHOCTD
¥ HEUYETHOCTh (DYHKIUH, HYJIU
(yHKIMY, TPOMEKYTKH
3HAKOIIOCTOSTHCTBA.

BbinoHaTH Npeodpa3oBaHus
CTEIIEHEN C LIEJIBIM I10Ka3aTeIIEM.
Hcnonb30BaTh CTaHAAPTHYIO (hOpMY
3aIMCH JIEWCTBUTEIBHOIO YHCIIA.
DopMmyaupoBaThb

1 WUTIOCTPUPOBATH rpapuuecku
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®enepanbHas pabodas nporpamma | Matematnka. 10—11 kmaccer (6a30Bblit ypOBEHb)

CrerneHHast QyHKIHS C HATypajIbHBIM
Y LETbIM NToKa3zaTeneM. E€ cBoiicTBa u

rpadux

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

Hcnonb3oBarh nudpoBbie pecypcol
JUTSl TOCTPOEHUs rpauKoB QYHKIIMU

Y U3Y4YEHUs UX CBOMCTB

ApudmeTnyeckuit KOpeHb
n—ON CTEIICHH.
HppanroHaibHbIe ypaBHEHUS
1 HEPaBEHCTBA

18

Apudmernueckuii KOpeHb
HATypaJIbHOW CTeneHu. JlencTBus

C apu(PMETUIECKUMH KOPHSIMU n—OMU
CTEIICHH.

Pemenne nppanroHaIbHBIX YpPaBHEHUAN
Y HEPABEHCTB.

CaoiicTBa U rpaduK KOpHS n-0i
CTEIICHU

®opmMyJIHpPOBATH, 3ANINCHIBATH

B CUMBOJIMYecKoil popme

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

Y HEPABEHCTB.

IIpuMeHATH 17151 peleHus
Pa3JIMYHBIX 32/1a4 UPPALMOHAIILHbBIC
YPaBHEHHUS U HEPABEHCTBA.

CTpoutsb, yuTaTh TpaduK KOPHS n-0i
CTEIICHH.

HUcnons3oBaTh nugpoBbie pecypebl
JUTSl IOCTPOEHUs rparKOB (HYHKIIHIMA
Y U3YYEHHUsI UX CBOMCTB
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®enepanbHas pabodas nporpamma | Matematnka. 10—11 kmaccer (6a30Bblit ypOBEHb)

@OopMyJIBI TPUTOHOMETPHH. 22 CuHyC, KOCHHYC M TaHT'€HC YUCIOBOro | OmepupoBaTh NOHATHUIAMM: CUHYC,
‘TpuroHomerpruyeckue apryMeHTa. ApKCHHYC, apKKOCHUHYC KOCHHYC Y TaHI'€HC IIPOU3BOJIBHOI'O
YPaBHEHHUS Y apKTAaHI'€HC YHUCIIOBOTO apryMEHTa. yria.
Tpuronomerpruueckasi OKpyKHOCTb, Hcnonb3oBarhb 3anuch
OIpEJIETIEHNE TPUTOHOMETPUYECKUX IIPOM3BOJILHOTO yTJia Yepe3 oOpaTHbIE
(GYHKIMNA YMCIOBOTO apryMEHTa. TPUTOHOMETPUYECKHE (PYHKIUU.
OCHOBHBIE TPUTOHOMETPUYECKHE BbInoaHATH Npeodpa3oBaHus
¢dopmyisl. I[IpeobpazoBanue TPUTOHOMETPUYECKHUX BBIPAKECHUN.
TPUTOHOMETPUYECKHUX BBIPAKECHUN. PemiaTb OCHOBHBIE THIIBI
Pemienne TpuroHOMETpUIECKUX TPUTOHOMETPUYECKUX YPAaBHEHUN
YpPaBHEHUM
[locnenoBarenbHOCTH 5 [TocnenoBaTenbHOCTH, CIIOCOOBI OnepupoBaTh NOHSATHSAMM:

U TIPOrpeccuu

3a1aHUS TIOCJIE]0BATEIbHOCTEH.
MOHOTOHHBIE MTOCE10BATEIHHOCTH.
Apudmernueckas v reoMeTpudecKas
nporpeccunl. beckoHeuHo yObIBaromas
reoMeTpUYecKasi IpOrpeccHsl.
CyMMa GeCKOHEUHO YObIBAIOIIEH
r€OMETPUYECKON ITPOTPECCHH.
dopMyna CI0XKHBIX MPOLIEHTOB.
Hcnonbs3oBaHue nporpeccuu

JUIS pELLICHUs pealbHbIX 3a/1a4
IPUKIJIAHOTO XapakTepa

MIOCJIeI0BATEIbHOCTD,
apudmeTrIecKas u reoMeTpruIecKas
nporpeccun; 0ECKOHEUHO yObIBaronas
reOMEeTpUYECKasi POTPECcCHsi, cymMMa
OECKOHEUHO yObIBaIOIIEH
r€OMETPUYECKON ITPOTPECCHH.
3amaBaTh N0OCIIEI0BATEIILHOCTH
pa3IUYHBIMU CIIOCOOAMU.
IIpumeHATH GOPMYJLY CIOKHBIX
MPOLEHTOB /IJIsl pellieHns 3a/1a4y

U3 pealibHON MPAKTUKH

(C UCTI0B30BAHUEM KAJIBKYIISATOPA).
HUcnonb3oBaTh CBOMCTBA
MIOCJIeTIOBATENIbHOCTEN U MPOTPeccuit
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®enepanbHas pabodas nporpamma | Matematnka. 10—11 kmaccer (6a30Bblit ypOBEHb)

JUTSL PEIICHUS PeabHBIX 3a/1a4
MIPHUKJIATHOTO XapaKTepa

[ToBTOpeHue, 0000IIEHNE, 3 OcHOBHBIE TTOHSITUS Kypca aJreOpsl IIpuMeHATH OCHOBHBIE IOHATHS Kypca
CUCTEMAaTHU3allNs 3HAHUI Y HayajJ MaTeMaTH4eCKOro aHalu3a areOpbl ¥ Ha4all MAaTEMATUIECKOTO
10 kmacca, o6o0mIeHNE aHaJIM3a JIJIsl PelieHus 3a/1a4
U CUCTEMAaTHU3allus 3HAaHUN U3 peaIbHOM KU3HU U IPYTUX
HIKOJIbHBIX TUCHUIUIMH
OBHUIEE KOJIMYECTBO 68
YACOB I10 ITPO'PAMME
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11 KJIACC
Hammenosanue pasnena  |Komnuectso OcCHOBHOE cozepxKaHue OCHOBHBIE BH/JIbI I€ATEILHOCTH
(TemMbl) Kypca 4acoB o0 ydJaromuxcs
Crenensp ¢ paMoHaIbHBIM 12 Crenens ¢ pauMoHaIbHBIM DopMyJIHpPOBATh, 3ANIMCHIBATH

OKa3aTEJIEM.
[TokazaTenbHas QyHKUHA.
[loka3aTenbHbIE YPABHEHUS
1 HEPABEHCTBA

nokaszaresemM. CBOMCTBA CTEIICHMU.
[IpeobpazoBanue BEIPAKECHUIA,
coJiepKaluX pallMOHAIbHBIE CTENIECHHU.
[lokazaTenpHbIE YpABHEHUS

Y HEPaBEHCTBA.

[TokazaTenbHas GyHKIHS, €€ CBONCTBA
U rpaduk

B CMMBOJIN4YecKoii popme

Y WJIIOCTPUPOBATH NPUMeEpPaMHu
CBOMCTBA CTEIEHU.

IIpyMeHSTH CBOMCTBA CTEIIEHU

JUTs1 TpeoOpa3oBaHus BbIPAXKEHU.
DopmMyIMpPOBATH

Y WITKOCTPUPOBATh rpapuuecKu
CBOMCTBA MOKA3aTENbHON (YHKIIUU.
Pemiatb OCHOBHBIE THITBI
ITOKA3aTEJIbHBIX YPABHEHUIN

Y HEPABEHCTB.

Hcnonb3oBaTh HU(PPOBBIE peCypChl
JUTSL TIOCTPOEHUS TpapuKOB (HyHKIIHIA
Y U3y4YEHUs UX CBOWCTB

Jlorapudmudeckast GyHKITHS.
Jlorapupmudeckue ypaBHEHHSI
U HEpaBEHCTBA

12

Jlorapudm uncna. lecaruannie
U HaTypaJibHbIC JOTapU(PMBI.
[IpeoOpa3oBaHre BEIpAKECHUM,
coJiepKanux Jorapu@mei.
Jlorapudmuyeckue ypaBHEHHs
Y HEPABEHCTBA.

DopMyJINPOBATH, 3ANNCHIBATH

B CUMBOJIM4eCKOH popme

Y WIJIIOCTPUPOBATH NPUMeEPaMu
CBOICTBa Jiorapudma.

BouimonnsaTes npeoOpa3oBaHus
BBIpOXXEHUH, COIEpIKAIIUX JOTapu(PMBI.
DopMyIHpOBaATH
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Jlorapudmuueckas QyHkuus, e€
CBOMCTBA U TpaduK

U AJJIICTPUPOBATDL I'P a(l)ld‘leCKH

CBOMCTBA JIOTapu(PMUIECKON PyHKITUH.

PemiaTs OCHOBHBIE TUIIBI
Jorapu(MUYECKUX YpaBHEHUM

1 HEPABEHCTB.

Hcnonn3oBaTh mugpoBbie pecypebl
JUTsl TOCTpoeHus rpaduKkoB (YyHKITUH
Y U3YUEHHUSI UX CBOMCTB.
3HAKOMUTBCHA C HCTOPHEH Pa3BUTHUS

MaTeMaTUuKH
Tpuronomerpuyeckue Tpuronomerpudeckue GyHKIIMH, KX OnepupoBatb
GyHKIMU U UX TpaduKu. CBOMCTBA U TpadUKH. NOHSITHEM TIeproaudecKas (PyHKITHS.
Tpuronomerpuyeckue [IpuMepbl TPUTOHOMETPUUYECKHUX CTpouTh, aHATU3UPOBATD,
HEPABEHCTBA HEPaBEHCTB CPpaBHUBATH TpaPuKu

TPUTOHOMETPUYECKHUX (DYHKIIMIA.
DopMyIHpOBaATH

1 WJLJIIOCTPUPOBATH Irpauuecku
CBOMCTBA TPUTOHOMETPUUYECKUX

G yHKIH.

Pemarsb npocreimme
TPUTOHOMETPUUYECKUE HEPABEHCTBA.
HUcnonb3oBaTrb rpaguku 1Jist
pelIeHuss TPUrOHOMETPUYECKUX
HEPaBEHCTB.
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Hcnonn3oBaTh nugpoBbie pecypebl
JUISL TIOCTPOEHUs TpauKOB HyHKIIHIMA
Y U3y4YECHUS UX CBOMCTB

[IponsBoanas. [Ipumenenue
MMPOU3BOJHOMN

24

HenpepwiBubie ¢pyHkimu. Meton

HHTCPBAJIOB I pCIICHNSA HCPABCHCTB.

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

[Ipon3BOIHBIE PIIEMEHTAPHBIX
¢dbynkmuii. [IpouzBogHast CyMMBI,
MIPOU3BENEHUS], HACTHOTO (DYHKIIHMA.
[IpuMeHeHne npon3BOIHON

K UCCIIEIOBAHUIO (PYHKIUI

Ha MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxnenne HanboIbIIero

Y HAaUMEHBIIIETO 3HAUYCHUS (PYHKITUH
Ha OTpE3KE.

[IpuMeHeHnune npou3BoOaHON

JUTISL HAXOKJICHHS] HAaUJTy4Ilero
penieHns B IPUKIAJHbIX 3a1a4ax,
JUISL OTIPENIETIEHUSI CKOPOCTH MPOLECCa,
3aJlaHHOr0 (hopMYyJIoN M rpapukomM

OnepupoBaTh NOHATHUSMM:
HernpepbIBHAS (PYHKITUS; TPOU3BOTHAS
GyHKIUY.

Hcnonb30BaTh reOMETPUUECKUI

U (PU3NYECKUN CMBICI IPOU3BOTHON
IUTSL PEILICHUS 3a]1a4.

Haxoauth npou3BOgHbIE
AJIEMEHTAPHBIX PYHKIIUM, BBIYUCIATH
MPOU3BOAHBIE CYMMBI, TPOU3BEICHUS,
YacTHOrO (PYHKITHH.

Hcnonb30BaTh NMPOU3BOIHYIO

JUTSL CcieoBaHusT (DYHKITUU

HAa MOHOTOHHOCTb U 3KCTPEMYMBI,
NPUMEHATH Pe3yJabTAThI
HCCJIEIOBAHUS K TOCTPOCHUIO
rpaduxoB. [IlpuMeHsITH TPOU3BOIHYIO
JUTSL HAXOXKJECHUSI HAUTYy4YIIEro
pEelIeHUs B IPUKJIAAHBIX, B TOM YHCIIE
COLMAIIbHO-3KOHOMHUYECKHX, 3a7a4ax.
3HAKOMUTBHCS ¢ UCTOPHUEH PA3BUTHS
MaTEMATUYECKOT0 aHaJM3a

26



®enepanbHas pabodas nporpamma | Matematnka. 10—11 kmaccer (6a30Bblit ypOBEHb)

HNHTerpai u ero NpuMeHEeHUS 9 [lepBooOpa3znas. Tabnuia OnepupoBaTh NOHATHUSIMM:
epBOOOpa3HBIX. nepBooOpa3Has, UHTErpal.
HNHuTerpai, reoMeTpu4ecKui Haxonuts nepBooOpa3Hbie
U (PU3UYECKUN CMBICI UHTErpaa. AIIEMEHTAPHBIX (DYHKIIHI; BHIYHCIASATD
Breruucnenne uaTerpaia mo Ggopmyse MHTETPAI MO popMy.ie
Hrrorona—JleliOnura Hrrorona—JleiliOuuria.
3HAKOMHMTBHCH ¢ HCTOPHEH PAa3BUTUS
MaTeMaTU4YECKOrO aHaIM3a
Cucrtembl ypaBHEHU I 12 Cuctembl JIMHEHHBIX YPaBHEHUM. OnepupoBathb NOHATUSIMU: CUCTEMA

Pemenne npuknaaHeix 3ama4d

C IOMOIIBIO CUCTEMBI JINHEWUHBIX
YPaBHEHHUM.

CucreMbl U COBOKYITHOCTH LIEJIBIX,
panMoHaIbHBIX, UPPALMOHAIBHBIX,
NOKa3aTeJIbHbIX, JIOrapu(PMUIECKUX
YPaBHEHUU U HEPABEHCTB.
Hcnonb3oBanue rpadukoB GyHKIUN
JUISl PELLIEHUS] YPAaBHEHUN U CUCTEM.
[IpuMeHeHune ypaBHEHUH, CUCTEM

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

U3 pa3IM4YHbIX 00JIaCTel HayKU

Y peaJbHOU KU3HU

JIMHEWHBIX YPABHEHUU U €€ PEILLICHHUE.
Hcnonb30BaTh CUCTEMY JIMHENHBIX
YPaBHEHUH JJIS PEILICHHUS
MIPAKTUYECKUX 3a]a4.

HaxoauTts pemieHust NpoCTeNmx
CUCTEM U COBOKYITHOCTEU
paIMOHANIbHBIX YPaBHEHUMN

Y HEPABEHCTB.

Hcnoab3oBaTh rpaduxy QyHKIINMA
JUISl PELLIEHNS] YPABHEHU .
MoaeaupoBaThb peabHbIE CUTYaIlUU
Ha S13bIKE aNreOphl, COCTABIIATh
BBIPAYKEHUS, YpaBHEHUS, HEPABEHCTBA
U CHCTEMBI 110 YCJIOBUIO 3a/1a4H,
HCCJIEI0BATH NOCTPOCHHBIE MO EIH
C MCTIOJIb30BAHUEM ammapara ajreOpsbl
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HaTtypanbHeie 1 niensie yncia

HatypanbHeie u niensie yncna
B 33/1a4aX U3 PEAIbLHOU KU3HU.
IIpu3HaKy 1eIMMOCTH LIEJIBIX YHACEI

OnepupoBaTh NOHSITUSIMH:
HaTypaJIbHOE YHCIIO, IIEJ0E YUCIIO.
Hcnonb30BaTh NMpU3HAKY JAEIUMOCTH
IEJBIX YHUCET, PA3JIOKEHUE YK CIIa

Ha TPOCTHIC MHOXKHUTENH JIJISl PEIICHUS
3aja4y

[ToBTOpeHue, 00001ICHNE,
CHUCTEMaTH3allis 3HAHUH

18

OcHOBHBIE TIOHSTUSI Kypca aireopsbl
M HavajJ MaTeMaTUYECKOIr0 aHaIn3a,
0000II[eHNE U CUCTEMATH3AaIWs 3SHAHUHN

Pemate npukiIagHbie 3a1a44

U3 Pa3IMYHbIX 00JaCTEN HayKn

U PEAJIbHOM JKU3HU C TIOMOIIBIO
OCHOBHBIX MOHSATUH Kypca anreOpbl
Y Ha4yaJl MAaTEMAaTHYECKOr0 aHaIn3a.
Bpi0uparhb onTUMalibHBIE CLIOCOOBI
BBIYMCIICHU .

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

U rpaduKoB

OBUIEE KOJIMYECTBO
YACOB I10 I[TPOTPAMME

102
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OEJIEPAJIBHAS PABOYAS IIPOI'PAMMA YYEBHOI'O KYPCA
«'EOMETPUSA»

INOACHUTEJIBHASA 3AIINCKA

BaxxHocTh yueOHOro Kypca TE€OMETpUM Ha YpPOBHE CpEAHEro OOUIero
oOpa3oBaHusl O0yCJOBJIEHA NPAKTUYECKOM 3HAUYMMOCTBbIO METAlpeIMETHBIX U
NPEIMETHBIX PE3YJIbTaTOB OOYy4YEHUsT TE€OMETPUM B HANpPaBIE€HUU JIMYHOCTHOIO
pazButusi oOywaromuxcs, (popmMupoBaHus (PYHKIIMOHATBHOM MaTeMaTH4YEeCKOM
IpPaMOTHOCTH, M3YYEHHUS APYruX y4eOHBIX JUCUUIUIMH. Pa3zButhe y oOydaromuxcs
MPABWIbHBIX MPEJICTABICHUNA O CYIIHOCTH M MPOUCXOXKIECHUU TE€OMETPUUECKHUX
aOCTpaKIMii, COOTHOIIEHWU PEAIbHOTO W HWJCAIBHOTO, XapakTepe OTPaXKEHHs
MAaTeMaTHYECKOM HAayKOM SIBJICHMM M IPOLIECCOB PEATBbHOIO0 MHUPA, MECTE T'€OMETPUU
B CHCTEME HAayK M pOJIM MATEMATHYECKOrO0 MOJEIMPOBAHUSA B HAYYHOM IO3HAHUU U
B MIPAKTHKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS 00YUAIOLINXCS, a
TaK)Ke€ KaueCTB MBILIUICHUS, HEOOXOIUMBIX JJIs aJJaliTallii B COBPEMEHHOM OOIIECTBE.

I'eomeTpus sBiIEeTCA OAHUM U3 0A30BBIX IPEIMETOB HA YPOBHE CPEHETO OOLIETO
o0Opa3oBaHus, TaKk Kak o0OecrneuYrBaeT BO3MOXKHOCTb M3y4€HHUs KakK JAMCLUILINH
€CTECTBEHHO-HAYYHOW HAIIPaBJIEHHOCTH, TaK U TYMAHUTAPHOM.

Jlormueckoe MblluieHHE, (OPMHUPYEMOE TMPU HM3YUYEHUH OOYyYarOIIMMUCS
MOHSATUHUHBIX OCHOB I'€OMETPUM W MOCTPOCHHUM LIETIOYKHU JIOTHUECKHX YTBEPKACHUI
B XOJI€ pEUIECHUS T€OMETPUUECKHX 3a7a4, YMEHHE BbIIBUTATh U OMPOBEPraTh TUIIOTE3bI
HEMOCPEACTBEHHO UCTIOB3YIOTCS MPU PEILIEHUH 33]1a4 €CTECTBEHHO-HAYYHOr0 LIUKIIA,
B YaCTHOCTHU U3 Kypca (pU3HKH.

YMeHHe OpHEeHTHPOBATHCS B ITPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO BCEX
obnacTsX JeATelnbHOCTH uenoBeka. OpueHTalus 4YeloBeKa BO BpPEMEHHM U
IPOCTPAHCTBE — HEOOXOUMOE YCIIOBUE €r0 COLMAIBHOrO OBITUS, (POpMaA OTpaXKEHUS
OKPY’KaIOILIEro MUpPA, YCIOBUE YCIEHIHOI'O MO3HAHUS U aKTUBHOIO MpeoOpa3oBaHMs
neiicrBurenbHocTH. OnepupoBaHHE IPOCTPAHCTBEHHBIMU OOpa3aMu OObEIUHSET
pasHple  BHMJbl yY4eOHOM U  TPYAOBOM  JESATENbHOCTH, SBISIETCA  OJHUM
U3 Mpo(hecCHOHATbHO BaXKHBIX Ka4EeCTB, MOATOMY aKTyalbHa 3ajada (OpMUPOBAHUS
y 00yYarommxcsi MPOCTPAHCTBEHHOTO MBIIUICHUS KaK Pa3HOBUAHOCTH OOPa3HOIO
MBIIUIEHUSI — CYIIECTBEHHONO KOMIIOHEHTAa B IIOATOTOBKE K IPAKTHYECKOU
JeSATENbHOCTH 110 MHOTUM HANpaBICHUSIM.

Llenb ocBoeHUs mporpaMMbl yueOHOro Kypca «l'eomeTpusi» Ha 6a30BOM ypOBHE
oOydeHus — 00111e00pa3oBaTeIbHOE U OOIIEKYJIbTYPHOE Pa3BUTHE OOYYaIOUTUXCS
yepe3  oOecrieueHWe  BO3MOXKHOCTM  NPUOOpPETeHHMs] U HUCHOJIb30BaHUS
CUCTEMATHYECKUX T€OMETPUUECKUX 3HAHUN W JEHCTBUM, CICHUPUIHBIX T€OMETPHH,
BO3MOXXHOCTH YCIEIIHOTO MPOAOJDKEHUS O0pa3oBaHUsl MO CIHEUUAIbHOCTSM, HE
CBSI3aHHBIM C MPUKJIAJHBIM UCIIOIb30BAHUEM F€OMETPUHU.

[IpuoputeTHBIMM  3a7ja4aMM  OCBOEHHUs ydyeOHOro Kkypca «l'eomerpumn»
Ha 6azoBoM ypoBHe B 10—11 kiaccax sBISIFOTCS:
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(dopMupoBaHUE MPEICTABICHUS O T€OMETPUU KaK 4acTH MUPOBOU KYIbTYPHI U
OCO3HAHHE €€ B3aMMOCBS3H C OKPYKAIOIINM MUPOM;

(opMHUpOBaHUE MPEACTABICHUS O MHOIOIPAHHMKAaX M TeJlaX BpallleHUs Kak
O BaXXHEHIIMX MAaTEMaTUYECKHX MOJENAX, IMO3BOJSIOIIMX ONUCHIBaTh M HM3y4yaTh
pa3HbIE SBJICHUS OKPYXKAIOLIEro MUpA;

(opMUpOBaHUE yYMEHHUs paclo3HaBaThb Ha YEpPTEKax, MOJCISIX U B pealbHOM
MUpPE MHOTOTPaHHUKH U TeJa BPALLECHUS;

OBJIQJICHME METOJaMU peIIEeHUsl 3aJad Ha TOCTPOCHHUS Ha H300paKEHUSIX
MIPOCTPAHCTBEHHBIX (UTYD;

dbopMupoBaHue YMEHUS OIepupOBAThH OCHOBHBIMU HOHSATUAMHU
O MHOT'OI'PaHHMKAX U TeJaX BPALIEHUS U UX OCHOBHBIMHU CBOMCTBaMU;

OBJI/ICHHE aJTOPUTMaMU PEIICHUsS OCHOBHBIX THIOB 3aaa4, (hOpMUpOBaHUE
YMEHHUS MPOBOAMTH HECIOXKHBIE JOKA3aTEIbHBIE DPACCY)KJIEHUS B XOJA€ PELICHUS
CTEPEOMETPUUECKHX 3a/1a4 U 33]a4 C PAKTHYECKUM COJIEP)KAHUEM;

pPa3BUTHE WHTEJUIEKTYAJIbHBIX W TBOPYECKHX CHOCOOHOCTEW O00ydJarommuxcs,
[IO3HABATEJIbHOM  AKTUBHOCTH,  HCCJEIOBATENbCKUX  YMEHUH, KPUTHYHOCTHU
MBIIUIEHUS;

(dopMupoBaHue (YYHKIIMOHATBHOM TPaMOTHOCTH, PpEIEBAHTHON T'€OMETPHUU:
YMEHUE pAaclo3HaBaTh MPOSBICHUS TEOMETPUUYECKHX MOHATHH, OOBEKTOB W
3aKOHOMEPHOCTEW B PEAIbHBIX >KM3HEHHBIX CUTYalUSX M TPU U3YYEHHH JAPYTUX
y4eOHBIX  MPEIMETOB,  TMPOSIBJICHUS  3aBUCUMOCTEM U 3aKOHOMEPHOCTEM,
dopMynupoBaTh UX Ha SI3bIKE T'€OMETPUU M CO37aBaTh NEOMETPUUYECKHE MOJEIH,
NPUMEHSATh OCBOEHHBI TE€OMETPUYECKHM ammapar g pelieHHus] MPaKTHKO-
OPUEHTUPOBAHHBIX  33/1a4, HWHTEPIPETUPOBATbH M  OLEHUBATH  IOJYYECHHbIE
pE3YJIBTATHI.

OTAMYUTENHHON  OCOOCHHOCTHIO MPOrpaMMbl IO TE€OMETPUHU  SIBISETCA
BKIIIOUEHHE B KypC CTEpPEOMETPHMM B Hayaje €ro M3y4eHus 3aJad, peuiaeMbixX
Ha yYpOBHE WMHTYUTHUBHOTO IO3HAHUsS, W OINpeNeIEHHBIM 00pa3oM OpraHU30BaHHAas
paboTa HaJl HUMHU, YTO CIOCOOCTBYIOT Pa3BUTHUIO JIOTUYECKOIO U IPOCTPAHCTBEHHOI'O
MBILUICHNS, CTUMYJIMPYET IPOTEKAHUE HWHTYUTUBHBIX IPOLECCOB, MOTHUBUPYET
K JAJIBHEUIIEMY U3YUYECHUIO NTPEAMETA.

[Ipennourenue oTHAETCA HAIISIHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHs, TO
€CTb TEOPETHYECKHUE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTb IPEIMETHO-
IIPAKTUYECKOM  JCATEIbHOCTH. Pa3BUTHME NPOCTPAHCTBEHHBIX MPEICTABICHUN
y OOyyarommxcsi B Kypce CTEpPEeOMETPUU MPOBOAUTCS 3a CUYET pELIeHUs 3ajad
Ha CO3JaHH€ MpPOCTPAHCTBEHHbIX 0Opa3oB W 3aJady Ha  ONEpPUPOBAHHUE
poCTpaHCTBEHHbIMU ~ oOpa3zamu. Co3ganue oOpa3a MPOBOAUTCA C  ONOPOH
Ha HarJIsJHOCTh, a OTIEpUpPOBaHUE 00PAa30M — B YCIIOBUSIX OTBJICUEHHUS OT HATJISAHOCTH,
MBICJIEHHOTO U3MEHEHHMS €70 UCXOJAHOTO COJAEP KAHMS.

OCHOBHBIMHM  COZIEPXKATEIIbHBIMUA JIMHUSIMU y4yeOHOro Kkypca «l'eomeTpus»
B 10-11 «kmaccax sBuswoTcsa: «MHororpanHuku», «lIpsiMble W MJIOCKOCTH
B IpocTpaHcTBey, «Tena BpameHus», «BeKTopsl U KOOPAUHATHI B MIPOCTPAHCTBEY.
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dopMUpOBaHKE JOTMYECKUX YMEHUH PACTIPEACISIETCS HE TOIBKO IO COACPKATEITHHBIM
JMHUSAM, HO | 110 ToZiaM 00y4€HHUS Ha YPOBHE CPEIHET0 00IIero o0pa3oBaHusl.

Conepxanue 00pa3oBaHHs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJbTaTaM
OCBOCHHUS MPOTpaMMbl IO TEOMETPHUHU, paclpeelICHHbIM MO TrojaM OOy4YeHHs,
CTPYKTYPUPOBAHO TaKUM 00Opa3oM, 4TOOBI OBJIAJICHUE TEOMETPUUECKUMU TTOHSATUSIMHU
Y HaBBIKAMH OCYIIECTBIISUIOCH MOCIIEA0OBATEIHFHO U TIOCTYIATEIBHO, C COOMIOACHUEM
MIPUHITUTIA IPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIIOYATUCH B OOIIYIO CHCTEMY
TCOMETPUYCCKUX MPEACTABICHUN 00YyJaroNuXcsl, paciupss U yriayomss e€, oopa3ys
MIPOYHBIC MHOYKECTBEHHBIC CBSI3H.

OOmiee 4YKMCIO 4YacoB, PEKOMEHAOBAHHBIX I H3Y4YeHHMs] Yy4yeOHOro Kypca
«I"'eometrpusi» — 102 gaca: B 10 knacce — 68 yacoB (2 yaca B Henenmo), B 11 kiacce —
34 qaca (1 gac B Hezeno).

COJEPXKXAHUE OBYUYEHUA

10 KITIACC

IIpsiMmble ¥ IJIOCKOCTH B NIPOCTPAHCTBE

OcHOBHBIE IOHATHS cTepeoMeTpun. Touka, npsMasi, IIOCKOCTb, POCTPAHCTBO.
[TonsiTue 00 aKCMOMaTUYECKOM MOCTPOEHUH CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUU
U CJIEACTBUA U3 HUX.

B3anMmHOEe pacrosnokeHue IpsAMBIX B IPOCTPAHCTBE: IIEPECEKAIOIIMUECH,
napajyIesIbHbIE U CKpeIUBaromuecs npsMslie. [lapamieasHOCTs MPSAMBIX U IIIIOCKOCTEN
B IPOCTPAHCTBE: MapajuleJIbHbIE MpPSIMbIE B IPOCTPAHCTBE, MApaJLIENbHOCTh TPEX
NPSAMBIX, NapaJJIENbHOCTh NPSIMOM M TUIOCKOCTH. YTIIBI C COHAIPaBICHHBIMHU
CTOPOHAaMH, yroJl MEXAy MPSAMBIMH B IIpOCTpaHcTBE. llapamienbHOCTh MITOCKOCTEN:
MApAJUICNIbHBIE TUIOCKOCTH, CBOMCTBA IMApAJUICNIBbHBIX IUIOCKOCTEN. [Ipocrenmme
MPOCTPAHCTBEHHbIE (UTYphl HA IUJIOCKOCTU: TeTpajAp, KyO, Mapaiielnenumnen,
MMOCTPOEHUE CEYEHHU.

[lepneHAuKYIApHOCT MPSMOM M IIJIOCKOCTH: NEPIEHAHUKYJSIPHBIE MpPSIMbIE
B IIPOCTPAHCTBE, IPSIMBIE ITAPAJUIEbHBIE U IEPIIEHAUKYIISIPHBIE K TUIOCKOCTH, ITPU3HAK
NEPIEHANKYJIIPHOCTH IPSIMOM U IIJIOCKOCTH, TEOPEMA O MPSIMOM IEPIICHINKYJIIPHON
IJIOCKOCTHU. YTJIbI B IPOCTPAHCTBE: YrOJI MEKIY MPSAMOM U TNIOCKOCTBIO, IBYTPAHHBIM
YrOJI, IMHEWHBIN YroJl ABYrpaHHOro yria. llepneHuKymsip 1 HakJIOHHBIE: PACCTOSHUAE
OT TOYKH JI0 INIOCKOCTH, PACCTOSTHUE OT MPSIMOM 10 IIOCKOCTH, MPOEKLHUs (PUTypHI
Ha IUIOCKOCTbh. [IepleHIUKYIApPHOCTh IUIOCKOCTEN: INPU3HAK IEPIEHIUKYIIIPHOCTU
JIBYX IJIOCKOCTEN. TeopeMa o TpEX MeprneHauKyIsipax.

MHororpasHuKu

[loHATHE MHOTOrpaHHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAaHHUKA, BBINYKJIbIE U
HEBBIITYKJIBIE MHOIOTPAaHHUKHM, pPa3sBEPTKAa MHOrorpaHHuka. lIpusma: n-yrospHas
npu3Ma, rpaHd U OCHOBAaHUS TMPHU3MBbI, MpsiMas W HAKJIOHHAs MPU3MbI, OOKOBas U

IIOJIHAA ITOBCPXHOCTH IIPU3MBEI. Hapanneﬂennnen, Hp}IMoyFOJIBHBII;'I MMapalICICIIUIICH
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u ero cBorcrtBa. [lupamuaa: n-yronpHas nupaMuia, rpaHd U OCHOBAHUE MUPaMU/IbI,
OOKOBasg M MOJHAs MOBEPXHOCTh NMUPAMUBI, MPABWIbHAS M yCEYEHHAs MUPaAMUJA.
DONeMeHThl TMpu3Mbl U NHUpaMuAbl. [IpaBUIbHBIE MHOTOTPAHHUKHU: TOHATHE
MpPaBUJIBHOIO MHOTOTPAaHHHWKA, MpaBW/IbHAs NpU3Ma M MpaBUiIbHAsg NHPAMHUAA,
IpaBWIbHAS TPEYrojbHAs MUpaMuAa U MpaBUIIbHBIN TeTparap, kyo. IlpeacraBienue
O MPaBUJILHBIX MHOIOTPAHHUKAX: OKTa’dAp, J0AeKa’dAp U ukocadap. CeueHus: Mpu3Mbl
Y IUPAMU/IBL.

CummeTpusi B IPOCTPAHCTBE: CUMMETPHUS OTHOCHUTENIBHO TOYKH, MPIMOI,
IJIOCKOCTU. DJEMEHThl CUMMETPUU B NUpaMUJIax, Napajuiejenuneaax, NpaBuibHbIX
MHOT'OTpaHHUKAaX.

Brruncnenue 371eMeHTOB MHOTOTPaHHUKOB: p&Opa, nuaronanu, yrisl. [lnomans
OOKOBOM TIOBEPXHOCTH M TMOJHOW TOBEPXHOCTU MPSMON MPU3MBI, ILIOLIAIb
OCHOBaHMi1, TeopeMa 0 OOKOBOIM MOBEPXHOCTH HpAMOM npu3Mmbl. [lnomans 60koBOi
IIOBEPXHOCTH M TOBEPXHOCTH IIPAaBWJIBHOW NMPaMHUIBI, TeOpemMa O IUIOWAAu
yceu€HHoM nupamubl. [lonstre 06 00bEMe. OObEM MUpPaMUIbl, IPU3MBI.

[TomoOubie Tema B mpocTpancTBe. COOTHOMICHHWS MEXKAY —IUIOMIASIMHU
MOBEPXHOCTEH, 00bEMaMU MOTIOOHBIX TEJL.

11 KVIACC

Tesia Bpamenust

Hunuaapudeckas MOBEPXHOCTh, 00Pa3yIOMIUe MUIMHAPUIECKON TTOBEPXHOCTH,
OCh MUJIUHAPUYECKON TToBepxHOCTH. L{nmmHap: ocHOBaHMS M OOKOBas TTOBEPXHOCTD,
oOpa3yroIas ¥ 0Chb, IJIOMIAh OOKOBOW U MOJHON MOBEPXHOCTH.

KoHnueckass MmMOBEpXHOCTh, 00pa3yromue KOHUYECKOW ITOBEPXHOCTH, OCh H
BEpIIIMHA KOHWYECKOH moBepxHocTU. KOHYC: OCHOBaHUME U BEpIINHA, 0Opasyromas u
OCh, TUIOIIAIb OOKOBOM M MOJHOW MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yronme u
BBICOTA, OCHOBAHMSI U1 OOKOBasi MIOBEPXHOCTb.

Cdepa wm mrap: mueHTp, paamyc, AWAMETP, IUIOMIAAb IOBEPXHOCTH CGEpHI.
B3aumHoe pacnosnoxkeHue cepbl U MIOCKOCTH, KacaTellbHas IJIOCKOCTh K cdepe,
IJI0IIaab CHEPHI.

N300paxkeHue Ten BpallleHus Ha TII0CKOoCcTU. Pa3BEépTka NUIMHApPA U KOHYCA.

KoMOuHanuu Ten BpailleHuss ¥ MHOTOTPaHHUKOB. MHOrOrpaHHUK, OMUCAHHBIM
okoJ10 cepsl, chepa, BIIUCAHHAST B MHOTOIPaHHUK, WM TEJIO BpaIlleHHUS.

[Tonsarue 06 o6bEMe. OCHOBHBIC CBOMCTBa 00BEMOB Tell. Teopema 00 00BEME
MPSIMOYTOJIBHOTO TapajuieNienumnesaa u cienctsus n3 He€. O0bEM UIMHAPA, KOHYCA.
OO0bEM 1mIapa u miIomas cheps.

[Tomo6usie Tema B mpocTpancTBe. COOTHOIICHHUS MEXIy —IUIOMIAASIMU
MOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX TEJI.

Ceuenust muMHApPa (MApAJUIETBHO U MEPIEHANKYISIPHO OCH), CEYEHHUS KOHyca
(mapayienbHOe OCHOBAHUIO M TIPOXOJISIINEE Yepe3 BEPIINHY), CEUCHUS Iapa.
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BekTOopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrop Ha miockoct M B mpocTtpaHcTBe. CIIOKEHUWE M BBIUMTAHHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4ucio. PasimokeHune BEKTOpa mO TPEM HEKOMIUIAaHAPHBIM
BekTopaM. [IpaBuiio mapaymenenunena. Pemrenne 3amad, CBSI3aHHBIX C NPUMEHEHUEM
IIpaBuJI JECUCTBUN ¢ BeKTOopamu. lIpsamoyrospHas cucreMa KOOPAMHAT B IPOCTPAHCTBE.
Koopaunatel BekTopa. IIpocreninme 3a1aum B KOOpAUHATAX. YTOJ MEXIY BEKTOPAMH.
CkajsipHOE TPOW3BEIACHUE BEKTOPOB. BhUKCIEHHE VYIJIOB MEXAY NPSIMBIMU U
10ckocTaMu. KoopanHaTHO-BEKTOPHBIM METOJ MPY PEILICHUH T€OMETPUYECKUX 3a/1a4.

HNPEAMETHBIE PE3YJIBTATHI

K xonmy oOydenus B 10 kjacce oOy4aromMiics TMOIYYUT CIEAYIOIIHE
IpEeIMETHBIE PE3YJIbTAThI:

OIEpUPOBATh MOHATHUIMU: TOUKA, MpsAMasi, INIOCKOCTb;

MIPUMEHATh AKCUOMBI CTEPEOMETPUU W CIEACTBUS M3 HHUX IPU PEIICHHUH
FEOMETPUYECKHUX 33/1a4;

OIEpUPOBATHh MOHATUSAMHU: NAPAIUIETBHOCTh U NEPIEHIUKYISIPHOCTD MPSAMBIX U
IIOCKOCTEM;

KJaccu(pUIUPOBaTh B3aUMHOE  PACIONOKEHHE TMPSMBIX U IJIOCKOCTEH
B IIPOCTPAHCTBE;

OIepUpOBaTh MOHATUSIMHU: JABYTPAaHHBIA YToJ, TPaHU JABYIPAHHOTO yria, pedpo
JBYI'PaHHOTO YIJIa, JMHEWHBIN YTrOJl IBYTPAHHOTO yIJiia, TpajgyCcHas Mepa ABYTPAaHHOIO
yria,

ONEpHPOBATh TMOHATHSIMHU: MHOTOTPAaHHUK, BBIMYKJIBIA W  HEBBITYKIIBINA
MHOTOTPaHHUK, 3JIEMEHTHl MHOTOIPaHHUKA, TPABUIIBLHBI MHOTOTPAaHHHK;

pacro3HaBaTh OCHOBHBIE BHJbl MHOIOTPAHHHMKOB (MMHpamMuaa, MpU3Ma,
IPSIMOYTOJIBHBIN Mapaiiesienumnes, Kyo);

KJIaCCU(QUIIMPOBATh MHOTOI'PAaHHUKH, BBIOUpasi OCHOBAaHUS AJIs Kjaccu(ukaiiu
(BBIMYKJIbIE U HEBBIMYKJIbIE MHOTOI'PaHHUKH, PAaBUIbHBIE MHOTOIPAaHHUKHU, TPSMBIE U
HAKJIOHHBIE [TPU3MBI, NTapAJUICICIUIIEb]);

OIIEpUPOBATh MOHATUSAMU: CEKYIas INIOCKOCTh, CEYEHNE MHOTOT PAHHUKOB,

OOBSICHATH MPUHIUIIBI IOCTPOCHUSI CEUEHUM, UCTIOb3Ys METOJ CJIEOB;

CTPOUTH CEYEHHST MHOTOTPAHHHUKOB METOJOM CJIEIOB, BBIIOJHATH (BBIHOCHBIE)
IJIOCKHE YEPTEKU U3 PUCYHKOB IMPOCTBIX OOBEMHBIX (PUIYp: BUJ CBEpPXY, COOKY,
CHU3Y;

pelaTh 3a7a4d Ha HaxXOXKJEHHWE T€OMETPUYECKUMX BEIMYHMH MO 00pa3laM HId
QIrOpUTMaM, TMPUMEHSASI M3BECTHBIE AHAJUTUYECKME METOABbl MpPH PELIECHUU
CTaHJAPTHBIX MAaTEeMAaTUYECKUX 3aJlad Ha BBIUMCICHHUE DPACCTOSIHUM MEXAy IBYMs
TOYKaMH, OT TOYKH A0 MPSMOM, OT TOYKH JI0 IIJIOCKOCTH, MEKIY CKPEILMBAOIIUMUCS
IPSMbBIMU;

pelaTh 3a7auyrd Ha HaXOXKJEHHUE T€OMETPHUUYECKHX BEJIMYMUH MO 00pa3liaM WM
aIrOpUTMaM, TMPUMEHSAS] M3BECTHBIE AaHAJIMTHUYECKUE METOAbl TpPH PpEUIeHUU
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CTaHJAPTHBIX  MaTEeMaTHYeCKMX  3a7ad Ha  BBIUMCICHHE  YIJIOB  MEXIY
CKPEIIUBAIOIITUMUCS MIPSMBIMHU, MEXITY MPSIMON U TJIOCKOCTHIO, MK TIIIOCKOCTSIMH,
JIBYTPaHHBIX YTJIOB;

BBIUUCIISATh OOBEMBI M IUIOMIAAM TOBEPXHOCTEH MHOTOIPAaHHUKOB (MpU3Ma,
nupaMuaa) ¢ mpuMeHeHneM (opMyJ, BBIUYUCIATH COOTHOIICHHUSI MEXIY TIOMAAIMU
MOBEPXHOCTEH, 00bEMaMU TTOTI0OHBIX MHOTOTPAaHHUKOB;

OTIEpUPOBATH MOHITUAMU: CHMMETPHUS B MPOCTPAHCTBE, IIEHTP, OCh M TUIOCKOCTh
CUMMETPHH, IICHTP, OCh U MJIOCKOCTh CHMMETPUU (DUTYPBI;

U3BJIeKaTh,  NpeoOpa3oBbIBaTh M UHTEPIPETUPOBATH  HMH(POPMALIHIO
O IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypaxX, MPEICTAaBICHHYIO Ha YepTexXax U
PUCYHKAX;

OPUMEHSTh TeOMeTpHUecKue (DakThl AJISi PEelIeHUs] CTEPEOMETPUUECKUX 3ajad,
IPEIIOIAralolMX HECKOJBKO IIAroB pPEIIeHUs, €CIH YCIOBUS MPUMEHEHHs 3aJaHbl
B SIBHOU (opme;

OpPUMEHSTh  NpOCTEiIMe  MpOorpaMMHBIE  CPEIACTBA M DIJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELICHUH CTEPEOMETPUUYECKUX 3a/1a4;

IPUBOANUTH MPUMEPHl MaTEMATHUECKUX 3aKOHOMEPHOCTEN B MPUPOJE U KU3HHU,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPHH B UCKYCCTBE;

NPUMEHSTh TIOJYYCHHbIE 3HAHHWA Ha TPAKTUKE: AHAIM3UPOBATh pEajbHBIC
CUTyalluM M TPUMEHATh H3y4CHHbIE IOHATHS B TMpOLIECCE IOMCKA pEIIeHUs
MaTeMaTH4ecku c(hOpMyIHPOBAHHOMN MPOOIEMBI, MOACTHPOBATH PEeaTbHBIC CUTYAIIUU
Ha S3bIKE TE€OMETPUH, HUCCIEN0BaTh IOCTPOECHHBIE MOJEIU C HCIHOJIb30BAaHUEM
TE€OMETPUYECKUX TOHATUN W TEOopeM, ammapara aireOpbl, pelath MPaKTUYECKUe
3ajlaui, CBSA3aHHbIE C HAX0XK/IEHUEM T€OMETPUUYECKIX BEJTHUHH.

K koniry oOyuenus B 11 kiacce o0y4aromuiics Hay4uTcs:

OTEpUPOBATh TOHITHSAMU: IWIMHIPUYECKAs TOBEPXHOCTh, 0Opa3yromue
UUJIMHAPUYECKON MOBEPXHOCTH, IWIMHIAP, KOHUYECKas: MOBEPXHOCTh, 00pa3yromre
KOHMYECKON OBEPXHOCTH, KOHYC, chepruecKas MOBEPXHOCTb;

pacro3HaBaTh Tena BpanieHus (MUIUHAp, KOHYC, chepa u map);

OOBSCHATH CIIOCOOBI MOYYEHHUS TEJ BpallleHUs,

KJIAaCCU(PHUIIMPOBATH B3AUMHOE PacCIookeHHe cheprl U MIOCKOCTH;

ONEpUPOBATh MOHATUSMU: IIAPOBOM CETMEHT, OCHOBAaHMUE CETMEHTAa, BBICOTA
CeTMEHTa, IIapOBOM CIIOW, OCHOBAaHHE IIAPOBOTO CIIOS, BBICOTA IIAPOBOTO CIIOS,
IaPOBOM CEKTOP;

BBIUUCIISATh OOBEMBI U TUIOIIAIN TOBEPXHOCTEHN TEN BpaIlleHUsI, TEOMETPUUECKUX
TeJ C IpUMEHEeHHEM (HOPMYIT;

OTEpUPOBATh MOHSATHUAMH: MHOTOTPAaHHUK, BIMCAHHBIN B cepy U ONMUCAHHBIN
okoJ10 cepsl, chepa, BIIUCAHHAST B MHOTOT'PAHHUK WM TEJIO BPaIEHHUS,;

BBIYHCIIATh COOTHOIICHHMSI MEXKIY IUTOMAASIMU TIOBEpXHOCTeH W oO0BEMaMu
MOJOOHBIX TEI;
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n300pakaTh u3y4daemble (QUIYppl OT PYKM M C HPUMEHEHUEM MPOCTHIX
YEpTEKHBIX HHCTPYMEHTOB;

BBINOJIHATH (BBIHOCHBIE) IUIOCKUE YEPTEXKH M3 PUCYHKOB MPOCTBHIX OOBEMHBIX
buryp: Bua cBepxy, cOOKY, CHU3Y, CTPOUTh CEUECHHUSI TEJl BpalLlCHHUS;

U3BJIEKATD, UHTEPIpPETUpPOBaTh U IPE0OpPa30BHIBATH uHdOpMaIIHIIO
O TPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (PUTYpaxX, MPECTABICHHYIO Ha YepTeXax U
PUCYHKaX;

OIEpUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHSATD JICUCTBUS CIOKEHUS BEKTOPOB, BEIUMTAHUS BEKTOPOB U YMHOXEHUS
BEKTOpa Ha YHUCII0, OOBSICHATH, KAKUMU CBOMCTBAMHU OHU 00JIaJalo0T;

IPUMEHSTH MPABUIIO NApAIIJICNICIUIIEIA;

OIlEpUpOBaTh IMOHATUSAMU: JAEKApTOBbI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOD,
MOJAYJb BEKTOPAa, PABEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, Yrod MEXIY
BEKTOpPaMH, CKAJISIPHOE MPOU3BEICHHUE BEKTOPOB, KOJUIMHEAPHBIE W KOMILJIAHAPHbIE
BEKTOPBL;

HaxOJUTh CYMMY BEKTOPOB M IPOM3BEIAEHUE BEKTOpA HA YHCIIO, YroJl MEXAY
BEKTOpPAMH, CKAJSIPHOE MPOM3BEACHHE, pacKiIaJIblBaTh BEKTOp IO  JBYM
HEKOJUIMHEAPHBIM BEKTOPaM;

3aJ1aBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOPJAWHAT;

IPUMEHATh TeoMeTpudecKue (PaKkThl AJIsl PEHIeHHs] CTEPEOMETPUUECKUX 3aad,
MPEINONAralolMX HECKOJIBKO IIaroB PEIICHMs], €CIM YCIIOBUS MPUMEHEHUS 3a/1aHbl
B IBHOH (hopme;

pelath MNpOCTEHIINEe TeOMETPUUECKHE 3aJaud Ha MNPUMEHEHUE BEKTOPHO-
KOOPAMHATHOT O METO/1a;

pelaTh 3a1a4M Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOILIEHUI U HAX0XKICHHE
reOMETPUYECKUX BEJIMYMH MO oOpas3lam WIM airopuTMam, NPUMEHSSI H3BECTHbBIC
METO/Ibl IPH PELICHUH CTAHIAPTHBIX MAaTEMAaTUUYECKUX 3a7a4;

OPUMEHATh  IPOCTEUIIME  MPOrpaMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPY PELLIEHUHN CTEPEOMETPUUYECKUX 3aau;

IPUBOAMUTH MPUMEPHl MaTEMATHUYECKUX 3aKOHOMEPHOCTEN B IPUPOJE U KU3HHU,
pacro3HaBaTh MPOSIBICHUE 3aKOHOB FEOMETPUH B UCKYCCTBE;

MPUMEHATh TOJYYEHHbIE 3HAHUS HAa NPAKTUKE: aHAIM3UPOBATh pEAbHbIC
CUTyalUH W TPUMEHSITh HW3YYCHHBIE IOHATHA B MPOLECCE IIOMCKAa PEIICHUS
MaTeMaTU4ecKu cPOpMyIupoBaHHON MPOOJIEMBI, MOJIEIUPOBATh pEAIbHbIE CUTYaI[UU
Ha $3bIKE TE€OMETPUH, HCCIENOBaTh IOCTPOCHHBIE MOJEIH C HCHOJIb30BAaHUEM
reOMETPUYECKUX TMOHATUH U TEOpeM, ammapara ajareOppl, peliarb MpPaKTUYECKHE
3aJ1a4M, CBSI3aHHBIE C HAX0XKICHHEM I'€OMETPUYECKUX BEJIMUHH.
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10 KJIACC
HammenoBanue pasznena  [KomnuecTBo OcHOBHOE cofiepKaHne OCHOBHEBIE BUJIBI ACATEILHOCTH
(Temnl) Kypca 4acoB o0 y4Jarommxcs
BBe/ieHHE B CTEPECOMETPHUIO 10 OCHOBHBIC TTOHSTHUS CTEPEOMETPHUU: AKTYaJIU3HPOBATH (PAKTHI U METOIBI

TOYKa, MpsiMasi, IIOCKOCTbh,
npoctpaHcTBo. [IpaBuina nuzobpaxeHus
Ha PUCYHKAX: U300paKCHUS
MJIOCKOCTEH, apaIeTbHbBIX MPSIMBIX
(OTpe3KOB), CEpeIUHBI OTPE3KaA.
[ToHsTHA: IEpeceKaronmecs
MJIOCKOCTH, TIEPECEKAIOIIUECS MpAMast
U TIJIOCKOCTb.

3HAaKOMCTBO C MHOTOI'PaHHUKAMH,
M300paxeHNEe MHOTOTPaHHUKOB

Ha PUCYHKAX, Ha MPOEKIIMOHHBIX
yeprexxax. HauanbHble cBeIeHUS

0 KyOe ¥ upaMujie, ux pa3BEPTKU

u Mojenu. CeueHrss MHOTOI'PaHHUKOB.
[TonsiTve 00 aKCMOMAaTUYECKOM
MIOCTPOCHHUH CTEPEOMETPUH: AKCHOMBI
CTEPEOMETPUU U CIICICTBUS U3 HUX

TJTAHUMETPUH, PEIIEBAHTHEIE TEME.
IMoxyuyaTh npeacTaBiaeHus

0 MPOCTPAHCTBEHHBIX (PUTYypaX,
pazOupath NpoCTEUIINe MpaBuIa
U300paKeHus dTUX PUTyp.
HM300paxaTh NpsMYIO U IIOCKOCTh
Ha PUCYHKE.

PacniozHaBaTh MHOTOI'paHHUKH,
nupaMuay, Kyo, Ha3pIBaTh X
HJIEMEHTHI.

JenaTb pUCyHOK Ky0Oa, MUpaMU/Ibl,
HAXOJUTh OIMNOKHA B HEBEPHBIX
HU300paKCHUSX.

3HAKOMUTBHCS C CEUCHUSAMU,

C METOJIOM CJIEJIOB; UCIIOJIb30BATh
JUISL IOCTPOEHUS CEUEHUS METO]T
CJIEZIOB, KPATKO 3alHChIBATh IIaru
MOCTPOEHUS CEUEHUS.
Pacno3naBarhb BUJ] CCUCHUS
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¥ OTHOIIICHUH, B KOTOPBIX CEUCHHE
nenuT pedpa Ky0a, HaXOAUTh TIJIOIIA b
CCUCHMSI.

HUcnons3oBarhb nogodue mnpu
pEIICHNH 33129 Ha TTOCTPOCHHE
CECUCHUM.

3HAKOMHUTBCHA C AKCUOMATHYECKUM
OCTPOCHUEM CTEPEOMETPUH,

C aKCHOMaMU CTEPEOMETPUH

U CJIEJICTBUSMH U3 HUX.
NirocTpupoBath aKCHOMBI
PUCYHKaMU U MIpUMEpaMu

13 OKpYXKarole 00CTaHOBKHU

[IpsiMBbI€ 1 TNIOCKOCTH 12 B3anMHOe pacronokeHne npsimbIx AKTYyaJU3UPOBATH (PAKThl U METO/BI
B IIPOCTPAHCTBE. B IIPOCTPAHCTBE: MEPECEKAIOIINECS, IJJAHUMETPUH, PEIIEBAHTHBIE TEME,
[lapanienbHOCTh IPSIMBIX NapajuIeJIbHbIE U CKPEIIMBAIOIINECS IIPOBOJIUTH AHAJIOTHUU.
U IUIOCKOCTEN IIpSIMBIE. IlepeuncasiTe BO3MOXKHbBIE CLTOCOOBI
[lapaiebHOCTD IPSMBIX PacCIIOIOKEHHUS ABYX MPSAMBIX
U IIJIOCKOCTEH B IIPOCTPAHCTBE: B [IPOCTPAHCTBE, UUIKOCTPUPOBATH UX
IapaJuIeIIbHbBIC MTPSMBIE Ha [IpUMepax.
B [IPOCTPAHCTBE; MAPAJUIENBHOCTb JdaBaTh onpenejienue
TPEX MPAMBIX; MMAPAJUIENBHOCTb CKPEILIMBAKOIIUXCA MPSAMBIX,
MPSIMOM U TUIOCKOCTH. Y TJIbI dbopMyIMpoBaTh MpPU3HAK

C COHAIIPABJICHHBIMU CTOPOHAMM; YT OJI CKPCIIMBAIOIINXCA ITPAMBIX
MCXKAY IMPAMBIMH B IIPOCTPAHCTBC. " IPUMCHSATDL €ro Ipu pCICcHUN
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[TapannenbHOCTh MIIOCKOCTEM:
HapaJiyIeNIbHbIE IUIOCKOCTH; CBOKCTBA
MapaJUIEIbHBIX TUIOCKOCTEMN.
[Ipocreiinme npocTpaHCTBEHHBIE
(burypsl Ha IMJIOCKOCTU: TETPadIp, KyO,
napajiesienuIe]]; MoCTpOeHUe
CCYCHUU

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

CTpouts ceueHus npu3Mbl

Ha FOTOBBIX YEPTEkKAX.

IlepeuncasiTe BO3MOXKHbBIE CLTOCOOBI
B3aMMHOI'0 PaCIIOI0KEHUSA PAMOU

U IIJIOCKOCTH B IIPOCTPAHCTBE,
IIPUBOAUTDH COOTBETCTBYIOIIUE
IIPUMEPBI U3 PEAIbHON JKU3HH.
JdaBaTh onpeaeieHue
NapaJUIETbHOCTH MIPAMON

Y TJTOCKOCTH.

®opmyJIMPOBATH NPU3HAK
NapaJuIETbHOCTH MIPAMON

Y IUIOCKOCTH, YTBEPKIACHUE O IIPAMOU
MEPECEYCHUS IBYX TIJIOCKOCTEM,
IIPOXOAALINX Yepe3 MapaljieabHbIC
IIpsIMBIE.

Pemarh npakTrudeckue 3a1auu

Ha MOCTPOECHHUE CEUYCHUH
MHOTI'OTpaHHUKA.

OO0BACHATH CiTydau B3aUMHOIO
PaCIIOJIOKEHHUS TNIOCKOCTEH.

JaBathb onpeaejeHue napauiebHbIX
IIJIOCKOCTEN; MPUBOAUTD IPUMEPHI
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U3 PEAIbHOM KU3HU U OKPYKAIOLIEH
00CTaHOBKH, UJUTIOCTPUPYIOLINE
MapasyIeIbHOCTh MIIOCKOCTEM.
HUcnonb3oBaTh NpU3HaK
NapayIeIbHOCTH JABYX MJIOCKOCTEH,
CBOWCTBA MapajuIeJIbHbIX IUIOCKOCTEN
IIPU PELICHUH 3a]1a4 Ha ITOCTPOCHHUE.
OO0BbACHATD, UTO HA3bIBAECTCS
MapajuIeIbHbIM MPOEKTUPOBAHUEM

Y KakK BBINIOJIHAETCA MPOEKTUPOBAHUE
(Guryp Ha MmJIOCKOCTb.

HN300paxaTh B mapauieIbHOM
IPOEKIIMH Pa3IuIHbIC
reoMeTpuiecKkue (QUrypsl.
MoaenupoBaThb pealibHbIE CUTYallMU
Ha SI3bIKE T€OMETPUH, UCCIIEI0BATh
MOCTPOEHHBIE MOAEIIU

C UCIIOJIb30BAHUEM F€OMETPHUECKUX
IIOHATHUM.

Hcnonb3oBaTh Npy pelieHnd 3a1a4
Ha IOCTPOEHUE CEYCHU M MTOHATHE
NapajyIeIbHOCTH, IPU3HAKU

Y CBOMCTBA MapaJlJIeIbHbIX MPSIMBIX
Ha IJIOCKOCTH
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[leprieHANKYISIPHOCTD MPSMBIX
U IUTOCKOCTEM

12

[lepneH UK yJIApHOCTD MPAMON

Y IJIOCKOCTH: NEPIIECHANUKYJIAPHbIE
IIPSIMBIE B IIPOCTPAHCTBE, IIPSAMBbIC
IapaJuIeIIbHbIE U NIEPIICHIUKYJIIPHbIE
K IUIOCKOCTH, IPU3HAK
MEPNEHANKYJIIPHOCTHU MPAMON

Y IUIOCKOCTH, TEOpEMA O IPAMOU
NEPIEHIUKYIIIPHON INIOCKOCTH
[lepnieHIUKYIISAp U HAKJIOHHBIE!
pacCcTOAHKUE OT TOYKH 10 IUIOCKOCTH,
pacCTOAHKUE OT IPSAMOU 0 INIOCKOCTH

AKTYanIu3upoBaThb (HakThl U METOJIbI
IJIAHUMETPUH, PEIIEBAHTHBIEC TEME,
MPOBOJIUTH AHAJIOTHUHU.

OO0BbACHATD, KaKOW YroJl Ha3bIBaeTCA
YIJIOM MEXKY TIEPECEKAIOITUMHUCS
MPSMBIMH, CKPEITUBAIOIIIUIMUCS
INPSMBIMH B ITPOCTPAHCTBE.

JdaBarb onpeneneHue
NEPHEHIUKYJIAPHBIX NPSIMBbIX

Y NIPSIMOU, NIEPIICHIUKYJIIPHON

K IUIOCKOCTH.

HaxoauTp yriiel MeXIy
CKPEIIMBAIOITUMHUCS MPSIMBIMU B KyOe
U IUpaMHUJIE.

IIpuBoAuTH IPUMeEPBI U3 PEATTLHOU
KU3HH U OKpYKaroleid 00CTaHOBKH,
WJUTIOCTPUPYIOIINE
NEePHEHIUKYIISIPHOCTD MPSMBIX

B [IPOCTPAHCTBE

Y MIEPIEHINKYISPHOCTD MPSMOU

K IIOCKOCTH.

®opmyJnpoBaATH TPU3HAK
NEePHEHIUKYIISIPHOCTH MPSIMOU

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

Y IMaroHalld €ro rpaHu, KOTopas ero
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HE COJICPKUT, HAXOJUTh JJIUHY
JTuaroHai Kkyoa. BeIucisTe BEICOTY
IIPAaBWJIBHOM TPEYrOJIbHOU

Y MIPABUJIbHOU YETBIPEXYTOJIbHOU
HpaMHU/I 10 JUTHHAM pEoep.

PemiaTp 331241 HA BBIYMCIICHUS,
CBSI3aHHBIE C MTEPIECHINUKYJISIPHOCTBIO
NPSMOM U TNIOCKOCTH,

C UCIIOJIb30BAHUEM TIPU PELLICHUU
TJTAHUMETPUIECKHUX (DAKTOB

Y METO/OB.

OO0BbSICHATD, UTO HA3bIBAIOT
MEPIEHANKYIISIPOM U HAKJIOHHOU

Y3 TOYKH K IJIOCKOCTH;, IPOEKIIUEN
HAKJIOHHOM Ha TUIOCKOCTh. OOBSCHSTH,
YTO HA3bIBAECTCS PACCTOSTHUEM:

OT TOYKH J0 IIJIOCKOCTH; MEXKITY
napayieIbHBIMU IIOCKOCTSAMU; MEXKTY
MPSIMOU U TTAPAIIIETBHOM €U
IUIOCKOCTBIO; MEXITY
CKPEIIMBAIOIIUMHUCS ITPSIMBIMHU.
HaxoauTh 3TH pacCcTOSIHUS B POCTHIX
ciy4asx B KyOe, mupaMuje, mpusme.
MoaenupoBaTh peallbHbIE CUTYallMU
Ha SI3bIKE TEOMETPUU, UCCIIEI0BATh
ITOCTPOEHHBIE MOJIENIN

C HUCMOJIb30BAHUEM T€OMETPUUYECKUX
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TTOHSTHH.

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

YTabl MEXAY IPIMBIMU U
MJIOCKOCTSIMU

10

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

[lepneHIUKYJIAPHOCTD IIOCKOCTEM:
IIPU3HAK [TEPIEHIUKYISIPHOCTH ABYX
mIockocret. Teopema o Tpéx
NEPIEHAUKYJIISIPax

AKTyaJaIu3upoBaTh (HaKThl 1 METOIbI
IUIAHUMETPUH, PEJIEBAHTHBIE TEME,
IPOBOJINTH AHAJIOTHH.

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

Y TJIOCKOCTBIO B MHOTOTPaHHUKE,
PAcCTOSHHUE OT TOYKHU JI0 IPSIMOM

HAa IJIOCKOCTH, UCIIOJIb3YSI TEOPEMY

0 Tpéx nepneHaukyisipax. IIpooguts
Ha YepTexe NePIEeHIUKYISP: U3 TOUKH
Ha OPSIMYIO; U3 TOYKH Ha MIIOCKOCTb.
JaBaTth onpezesieHne JBYTPaHHOIO
yria v ero 35eMeHToB. OObSICHATD
PaBEHCTBO BCEX JIMHEWHBIX YIJIOB
JBYTPaHHOTO YIJIA.

Haxonurtpb Ha yepTexe IByTrpaHHbBIN
yroJi pu pedpe mupaMuibl, IPU3MBI,
napajuleJIenuIena.
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JdaBaTh onpeaejieHue yria Mex1y
IJIOCKOCTSIMM.

JdaBathb onpenesienue

1 (GopMYyJIMPOBATH PU3HAK
B3aMMHO MEPHEHIUKYISIPHBIX
TIOCKOCTEM.

Haxomurtp yriibl MeXy MIOCKOCTSIMU
B KyOe U nmupaMue.

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

MonaenupoBaTh peallbHbIE CUTYallMU
Ha SI3bIKE TEOMETPHUU, UCCIET0BATH
ITOCTPOEHHBIE MOJIENIN

C HCIOJIb30BAHUEM T€OMETPUUYECKUX
TTOHSTHM.

Hcnonb3oBaTh 1py pelICHUH 33/1a4
Ha IIOCTPOCHUE CEYECHUH
COOTHOUIEHHUSI B MPSAMOYTOJIbHOM
TPEYT OJIbHUKE

MHOrorpaHHuKHu

11

[ToHsITHE MHOTOTpAaHHUKA,

OCHOBHBIE DJIEMEHTBl MHOT'OI'PAaHHUKA,
BBIITYKJIbIE U HEBBIITYKJIBIE
MHOI'OTPaHHUKY; pa3BEPTKA
MHOT'OTpaHHUKA.

IIpusma: n-yronpHas npu3ma; rpaHu

AKTYaJIU3UPOBATH (PAKTHI K METOIBI
IJIAHUMETPUH, PEJICBaHTHBIC TEME,
NMPOBOAUTH 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, MpIMOYroJIbHbBIN
MAPAIIICIIETIUIIE] U €0 CBOMCTBA.
[Tupamuna: n-yroiapHas nupamuia,
I'PaHU U OCHOBAHUE NTUPAMU/IBI;
OOKOBas U MOJTHAsI TOBEPXHOCTh
MMAPAMU/IbL; IPABUIILHAS U YCEUEHHAS
ApaMuU/Ia.

DJIEMEHTBI PU3MbI U TTUPAMUIBI.
[IpaBUIbHBIE MHOTOT PAHHUKH:
MOHATHUE MPABUIBHOTO
MHOTOI'PAHHUKA; MPABUJIbHAS MTPU3Ma
Y [IpaBUJIbHAS TMPaMU/Ia; PaBUIIbHAS
TpEyroJibHasl mupaMuaa

U TIPaBWJIbHBIN TETPAdIP; KYO.
[IpeacraBieHue O MpaBUIbHBIX
MHOTOTPaHHUKAX: OKTa3Ip, NTOAEKa AP
Y UKOCAa’3/Ip.

CumMeTpus B IPOCTPAHCTBE:
CUMMETPHUSI OTHOCUTEIBHO TOUYKH,
NPSMOM, TJIOCKOCTU. DIJIEMEHTBI
CUMMETPUH B IUPAMHUJIAX,
napasenenueaax, NpaBuIbHbIX
MHOT'OI'PAHHUKAX.

JaBaTh onpeaeneHue NupaMu/ibl,
pacno3HaBaThb BUJIbI TUPAMU/I,
(¢opmyanpoBarthb cBoiicTBa péodep,
rpaHer U BBICOTHI IPAaBUJILHOU
MUPaMUJIBI.

Haxoaurh miomanb NOJHOM

1 OOKOBOM MOBEPXHOCTH MTUPAMHUIBI.
JdaBaTb onpeneneHne yCEUEHHOM
MMAPAMUJbI, HA3bIBATh €€ JIEMEHTHI.
D opMyJHpPOBATH TEOPEMY

0 TIoIaAu OOKOBOM MOBEPXHOCTH
IIPAaBUJIBHOM YCEUEHHOMN ITUPAMUIBI.
Pemartsb 3372491 Ha BRIYMCIICHUE,
CBSI3aHHBIE C MUPAMUIAMHU, & TAKKE
3a71a4M HA IOCTPOECHHUE CEYEHUM.
JdaBathb onpeaejieHue IpuU3MBbl,
Pacmo3HaBaTh BUJIbI IPU3M,
U300paskaTh IPU3MbI Ha YEPTEKE.
Haxoaurs 1uiomagb DOJHOW WIN
OOKOBOI TOBEPXHOCTH MPU3MBI.
HN3y4yatb cooTHOLIEHHS Diliepa
Ui yucna pédep, TpaHeil U BepIInH
MHOTOTpaHHUKA.

N3y4yath BUIbI TPaBUIIbHBIX
MHOT'OTPaHHUKOB, UX Ha3BaHUS

Y KOJIMYECTBO IPaHEM.
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BrrancrieHue 351eMEeHTOB
MHOTOTPaHHUKOB: pEéOpa, TUAroHAIH,
yribl. [Inonanae 60KoBOM MOBEPXHOCTH
Y TIOJTHOM MOBEPXHOCTH MPSIMOU
IIPU3MBI, TUIOLIAJAb OCHOBAHUI, TEOpEMA
0 OOKOBOW TTOBEPXHOCTHU TIPSIMOMA
npu3Mbl. [lnomaae 60koBoi
MOBEPXHOCTU U MIOBEPXHOCTH
MPABUJILHOM MUpaMUbl, TEOpEMA

O TIOIIAAX OOKOBOM TOBEPXHOCTU
YCEYEHHOW MU PaMHU/IbI

HN3yuyaTb cuMMETpHUIO
MHOT'OTPaHHUKOB.

OO0bsICHATD, KaKH€ TOYKU
Ha3bIBAIOTCA CUMMETPUYHBIMU
OTHOCUTEJIBHO TAHHOM TOYKHU, IIPAMOU
WJIA TIJIOCKOCTH, YTO Ha3bIBAIOT
LEHTPOM, OChIO WJIHM TIJIOCKOCTHIO
CUMMETPUH (UTYPHI.

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

MogaeupoBaTh peajibHbIC CUTYAIIUH
Ha sI3bIKE T€OMETPUH, UCCIIE0BATh
MOCTPOEHHBIE MOJIETTU

C HCIIOJIB30BaHUEM I'€OMETPUUYECKUX
MTOHSATHH, UCITOJIL30BaTh MO100MeE
MHOTOI'PAaHHUKOB

OO0BEMBI MHOTOI'PaHHHUKOB

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

AKTyaJaIu3upoBaTh (HaKThl U METObI
IUTAHUMETPUH, PEJIEBAHTHBIE TEME.
OO0BACHATH, KaK U3MEPSIOTCA
00BEMBI TEIT, TPOBOIS AHATIOTHIO

C U3MEPEHUEM IUIOMIAJCH
MHOT'OYTOJIbHUKOB. POPMYJIHPOBATH
OCHOBHBIE CBOMCTBa 0OBEMOB.
N3y4yarh, BHIBOAMTH (POPMYIIbI

45




®enepanbHas pabodas nporpamma | Matematnka. 10—11 kmaccer (6a30Bblit ypOBEHb)

00BEMa MPSIMOYTOJILHOTO
napajijiesienuIes1a, IPU3MbI

Y TTHPaMUJIBL.

Boruncasatb 00bEM TPU3MBL

Y TTUPAMUIBI TTO MX DJICMCHTAM.
I[MpumensaTs 00BEM IS perieHus
CTEpPEOMETPUYECKHUX 3a/1a4 U

JUTSI HAXOXKJIEHUSI TEOMETPUUECKUX
BCJIMYHH.

MonenupoBaTth peajibHbIE CUTYallUU
Ha SI3BIKE TECOMETPUH, HCCJIE10BATH
MOCTPOEHHBIE MOJIENIU

C UCTIOJTb30BAHUEM T€OMETPHUCCKHIX
MTOHSTUM

[ToBTOpEHME: ceueHus,
PACCTOSHUSA U YTJIbI

[TocTpoeHue ceuenuii

B MHOT'OTPaHHHUKE.

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

CTpouTh ceyeHue MHOTOrpaHHUKA
METOJIOM CJIEJIOB.

JdaBaTh onpeaesieHue pacCTOAHUSA
Mexay purypamu.

Haxomurtb paccTosiHue Mexay
NapajyIeIbHBIMU IJIOCKOCTSIMH,
MEXAY IIOCKOCTBIO M TTapaJlieIbHON
€ MPAMOM, MEKITY
CKPEIIMBAIOIIUMUCS MPSIMBIMHU.
CTpouts JIMHENHBIN yron
JIBYTPAaHHOT O yTJia Ha YepTexke
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MHOI'OI'paHHHUKA U HAXOAUTb €TI0
BCJIIMYUHY.

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

OBHIEE KOJIMYECTBO
YACOB I10 I[TPOTPAMME

68
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11 KIIACC
HaumenoBanue paznena  [KonuuecTBo OcHOBHOE coep)KaHNe OcHOBHbIE BUJIBI AEATETLHOCTH
(TemnI) Kypca 4acoB 00 yJaromuxcs
Tena BpaieHus 12 Cdepa u map: ueHtp, paauyc, AKTYaJTU3UPOBATH (PAKThI B METOIBI

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

IJIOCKOCTD K cdepe; miomaas chepsl.

N3o006paxenue chepsl, mapa
Ha TUTOCKOCTH.
Ceuenus mapa

MJIAHUMETPUH, PEIICBAHTHBIC TEME,
NMPOBOAUTH AHAJIOTHUU.

JlaBaTh onpenenenns chepsl U 1apa,
UX LEHTpPa, paguyca, ITnameTpa.
Onpeneasitb chepy Kak Gurypy
BpalllCHUsI OKPYKHOCTH.
HccaenoBars B3auMHOE
pacnoJioskeHue cepbl ¥ TUIOCKOCTH,
IBYX chep, WLTICTPUPOBATH 3TO

Ha yepTekax U pUCYHKaX.

@ opMyJIMPOBATH ONPE/ICIICHUE
KacaTeJabHOM MIOCKOCTH K cepe,
CBOMCTBO U MPU3HAK KACATEIbHON
MJIOCKOCTH.

3HAKOMMTBCH C T€OJEC3UNYECKUMU
TUHUSMHA Ha cepe
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[Hunuuapudeckas MOBEPXHOCTb,
o0pa3yromue MUIHMHIPUIECKOM
MOBEPXHOCTH, OCh LIMJIMHAPUYECKOM
NnoBepXHOCTH. [unuHap: OCHOBaHUs
1 OOKOBasi TOBEPXHOCTb,
oOpa3zyroIias U OCh; IUIONIA/Ib
OOKOBOM M TIOJIHOM MTOBEPXHOCTH.
N300paxenue nuianHapa

Ha TI0CKOCTH. Pa3BépTka nuimHapa.

Ceuenus nuimHApPA (MIIOCKOCTHIO,
MapassieIbHON WA
NEPIECHANKYISIPHON OCH IIUIMH]IPA)

OO0BbSICHATH, YTO HA3BIBAIOT
UWIMHIPOM, HAa3bIBATh €0 JIEMEHTHI.
N3y4arh, 00bSICHATD, KaK MOJTYyYUTh
OWIMHIP MYTEM BpAICHUS
MPSMOYTOJIbHUKA.

BuIBOAMTH, HCNIOJIB30BATH (HOPMYIIBI
IJIS1 BBIYMCIICHUS IOl OOKOBOM
MOBEPXHOCTHU IIUIIUH/IPA.

N3y4arTh, pacno3HaBaTh pa3BepTKY
HWIMHAPA.

N300paxarh HUIMHAP U €r0 CEYEHUS
TIOCKOCTBIO, TPOXOSAIIEH YEPE3 €ro
OCb, MapaJuICIbHON WIIH
MEPIIEHANKYJIIPHOU OCH.

Haxoaurhb ruiomaan 3TUX CEUSHUH.
MoaenupoBarhb peaibHbIE CUTYAllUU
Ha SI3bIKE TEOMETPHUHU, UCCIAEA0BATH
MMOCTPOEHHBIE MOJICIIH

C UCIIOJIb30BAHUEM I'€OMETPUUYECKUX
TIOHSITUI

KoHnueckast moBEpXHOCTS,
o0Opa3yronme KOHUYECKO
IIOBEPXHOCTH, OCh Y BEPILIHHA
KOHUYECKON ITOBEPXHOCTH.
Konyc: ocHOBaHuE 1 BEpIIMHA,
oOpa3zyrolias ¥ 0Ch; IJIOMIA/Ib

OO0bACHATD, KAKOE TEJIO HA3bIBAIOT
KPYIOBBIM KOHYCOM, Ha3bIBaTh €0
DJIEMEHTBHI.

N3y4yathb, 00bACHATD, KaK OJIYYUTh
KOHYC ITyTEM BpaICHUs
PSIMOYTOJIBHOT'O TPEYTOJIbHUKA.
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OOKOBOH M TIOJTHOM MOBEPXHOCTH.
VY ceuénnblil KOHYyC: 00pas3yrouiye
Y BBICOTA; OCHOBAHUA U OOKOBast

MOBEPXHOCTb.

N300pakeHne KoHyca Ha MIIOCKOCTH.

Pa3Béprka KoHycCa.

Ceuenust KoHyca (IUIOCKOCTHIO,
IapaJuIeJIbHOM OCHOBAHHIO,

U IJIOCKOCTBIO, IPOXOIAILIEH
4yepe3 BEPILUHY)

MN300paxaTh KOHYC U €ro CEYCHHUs
IJIOCKOCTBIO, ITPOXOSILEN YEPE3 OCh,
Y IUIOCKOCTBIO, TIEPIICHAUKYIISIPHOU

K OCH.

HN3yyarh, pacno3HaBaTh pa3BEPTKY
KOHYycA.

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

HaxoauTsb 1jiomaagy ceUeHu,
MPOXOISIIIUX YEPE3 BEPIIMHY KOHYCA
WJIY TIEPIEHINKYJIAPHBIX €T0 OCH.
OO0BACHATH, KAKOE TEJI0 Ha3hIBACTCS
YCEUEHHBIM KOHYCOM.

N3y4yathb, 00bACHATD, KaK €r0
MOJYYUTH ITYTEM BpALLICHUS
MPSMOYTOJIbHOM TPaINEeUH.
BuiBoAMTH, NpUMEHATH PopMyITy
JUTSL BBIYMCIICHMS TUIOIIA I OOKOBOM
IIOBEPXHOCTU YCEUEHHOI'O KOHYCa

KomOuHarnus ten BpamieHus

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

B TEJIO BpAIICHUS

AKTYyaIn3upoBaTh (HaKThl U METO/IbI
TJIAHUMETPUH, PEIICBAHTHBIC TEME,
MPOBOAUTH aHAJIOTHUHU.

Pewmiath cTepeoMeTpUUECKHE 3a0a4H,
CBSI3aHHBIE C TEJIaMU BpAILCHUS,
IIOCTPOCHUEM CEUECHUH TEJI BPALLICHUS,
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C KOMOUHAITUSMHU TEJl BpalleHUs

Y MHOTOTPAaHHUKOB HA HaXOXKICHUE
F€OMETPUUYECKUX BEJTUYMH.
Hcenonb3oBarhb Ipu pelieHUU
CTEPEOMETPUUECKUX 3a]1a4
MJIAaHUMETpUUECKue (PaKThl 1 METO/IbI
3a/1a4d HA BBIYHCIICHHUE

U JJOKa3aTeJIbCTBO.

MopesmpoBaTh peajabHbIE CUTyalluU
HA SI3bIKE TEOMETPUHU, UCCIIEA0BATH
ITIOCTPOECHHBIE MOJEIIN

C UCIIOJIb30BAHUEM I'€OMETPUUYECKUX

MIOHATUI
OO0BEMBI TEN 5 [Tonsitue 06 00bEMe. OCHOBHBIC AKTYaJu3upoBaTh (PaKThl U METOBI
CBOMCTBa O0BEMOB TeJI. IUTAHUMETPUHU, PEJICBAaHTHbBIE TEME,
OO0BEM UIMHIpA, KOHYCA. MPOBOJIUTH aHAJIOTUH.
OO0bEM 1m1apa ¥ miIomab chepsl BoiBoIUTH, HCTIOIB30BATH (POPMYIIbI

00BEMOB: IPU3MBI, IIWIIMH]IPA,
MMAPAMUJIbI, KOHYCA; YCEUEHHOU
NUpaMU/JIbl ¥ YCEUEHHOTO KOHYCA.
Pemiates crepeoMerpuueckue 3a1aum,
CBSI3aHHBIE C BEIYUCIEHUEM O0BEMOB.
D opMyJIHPOBATH ONPEICICHAE
IapOBOr'0 CErMEHTA, IIApOBOIO CIIOA,
IapOBOI'0 CEKTOPA.
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IpumensaTs GopmyIsl
JUI HaX0XKJIeHUs1 00BEMOB IAPOBOTO
CErMEHTa, IAapOBOI0 CEKTOpa

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

Pemiath cTepeoMeTpUUECKHE 3a0a4H,
CBsI3aHHBIE C 00BEMOM I1apa

1 TIOIIAIbIO CPephl.
MopeaupoBaTth peajabHbIE CUTyallun
HAa S3bIKE TEOMETPUH, UCCIENOBATH
ITIOCTPOECHHBIE MOJEIIN

C UCITOJIb30BAHUEM F€OMETPUUECKUX
MTOHATHUH.

AKTYaJIu3upoBaTh (HaKThl U METOJIbI
IJIAHUMETPHUH, PEJIEBAHTHBIE TEME,
ITPOBOJIUTH aHAJIOTHH.

Pemiath cTepeOMETpUUECKHE 3a0a4H,
CBSI3aHHBIE C COOTHOIIEHHEM 00BEMOB
Y TTOBEPXHOCTEH MOAOOHBIX TEJ

B IIPOCTPAHCTBE.

MopeaupoBaTth peajabHbIE CUTyalun
Ha 3bIKE TEOMETPHUH, UCCIENOBATH
MOCTPOEHHBIE MOJIETTN

C UCITOJIb30BAHUEM F€OMETPUUECKUX
MIOHATUHI

BexkTopbl 1 KOOpIMHATHI
B IIPOCTPAHCTBE

10

Bekrtop Ha miockocTu
U B npocTpanctBe. ClioxkeHue
Y BBIYMTAHHE BEKTOPOB. Y MHOKEHUE

AKTYaJu3upoBaTh (PaKThl U METOBI
TJIAHUMETPUH, PEJICBAHTHBIC TEME,
MIPOBOJIUTH aHAJIOTHH.
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BEKTOpa Ha 4ncio. Paznoxenue
BEKTOpPA I10 TPEM HEKOMILIAaHAPHBIM
BekTopaM. [Ipasuio
napajuIeIenuIe 1a.

Pemenue 3amau, CBI3aHHBIX

C IPUMEHEHHUEM NPABUJI JCUCTBUN

C BEKTOpPaMH.

[IpsamoyronpHas cucrema KOOpAUHAT
B npocTtpancTee. KoopauHarel
BekTopa. [Ipocreimmue 3agaun

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

OnepupoBathb NOHATHEM BEKTOP

B IPOCTPAHCTBE.

DopMyJIMPOBATH IIPABUIIO
MapajuIeIIeNUIe1a IPY CI0KEHUN
BEKTOPOB.

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

JaBatb onpeneneHre npsIMOyrojabHON
CHUCTEMBbI 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 Uepe3 UX KOOPAUHATHI,
BBIYHUCIISITh YTOI MEXAY JBYMSI
BEKTOpPaMH, ABYMs HPSIMBIMHU.
Haxoauthb yroi Mexay npsiMou

Y TUIOCKOCTBIO, YTOJI MEKIY IBYMS
TIOCKOCTSIMU aHAJIMTUYECKUMHU
METOIAMM.

BpIBOAUTH, HCNIO/IB30BATH (hopMy.1y
PacCTOSIHUSL OT TOYKH JI0 TNIOCKOCTH
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[loBTOpeHue, 006001IeHNE 7 OcHoBHbIe (pUrypsl, paktel, TeOpeMbl | Pemarhb npocreifime 3a1a4u
W CHUCTEMAaTHU3allMsl 3HAHUHN Kypca IUIaHUMETPUU. 3a1aquu Ha HaXOXJICHUE JJIMH U yTJI0B
MJIAHUMETPUH U METOABI X B FEOMETPUYECKUX (PUTypax,
peueHus. npuMeHsTh TeopeMy [ludaropa,
OcHoBHbIe (DUTYPBI, HAKTHI, TEOPEMBI | TEOPEMBI CHHYCOB 1 KOCHHYCOB.
Kypca CTepeoMeTpuu. 3a1auu HaxoauTts 110111a/1b MHOTOYTOJIbHUKA,
CTEpPEOMETPUM U METOJIbI UX PEILICHUs | Kpyra.
Pacno3HaBaTh no100HbIE GUTYDHI,
HaXOAUTh OTHOIICHUS JJIMH
Y TUTOIIAJIEH.
Hcnonb3oBaTh Npy pelICHUN
CTEPEOMETPUUECKHUX 3a/1au (DAKThI
Y METO/IbI TUTAHUMETPUU
OBHIEE KOJIMYECTBO 34
YACOB IIO ITPOT'PAMME
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OEJIEPAJIBHAS PABOYAS ITIPOI'PAMMA YYHEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTUKA»

INOACHUTEJIBHAA 3AIINCKA

VYueOHsbiii kypc «BepoATHOCTP U CTAaTHCTHKA» ©0a30BOTO0 YPOBHS SIBISETCS
IPOJODKEHUEM U Pa3BUTHEM OJHOMMEHHOTO Yy4eOHOro Kypca 0a30BOTO ypOBHS
OCHOBHOTO 0011ero o0pazoBanusi. Y4eOHBINH Kypc TpeaHa3HadyeH jisi (HOpMHUpPOBAHUS
y 00y4aroluXxcs CTATUCTUIECKON KYJIBTYpPhl M IOHUMAHHS PO TEOPUH BEPOSITHOCTEH
KaK MaTeMaTUYECKOTO MHCTPYMEHTA Uil U3YUCHHS CIYYalHBIX COOBITUN, BEJIWYHH U
nporieccoB. [lpum  wum3ydenmm y4eOHOro Kypca 0OOTamaroTCs MPEACTaBICHUS
00yJaronuxcsi 0 METOAaxX MCCIEI0BaHUs N3MEHYHBOTO MHUPA, PA3BUBAETCS TIOHUMaHHUE
3HaYUMOCTH W OOILIHOCTH MAaTEMaTHYECKUX METOJOB MO3HAHHUS KaK HEOThEeMJIEMOU
JaCcTH COBPEMEHHOT'0 €CTECTBEHHO-HAYYHOTO MUPOBO33PCHHSI.

Conepxkanue yueOHOro Kypca HalpaBJICHO Ha 3aKPEIJICHUE 3HAHUM, MOJTy4eHHBIX
IpU HU3YYEHHU Kypca Ha ypOBHE OCHOBHOTO OOIIEro OOpa3oBaHUSA, U HA pPa3BUTHE
MPEJICTABIICHUN O CIIy4ailHBIX BETMYMHAX M B3aUMOCBS3SIX MEX]IY HUMHU Ha Ba)KHBIX
npuMepax, CIOKEThl KOTOPBIX IMOYEPHHYTHI M3 OKpYXKaroliero mMupa. B pesymbrare
y oOyyarommmxcs  JOJDKHO  copMHpoBaThCsl  IpEACTaBICHHE O  Haubosee
YIOTPEOUTENBHBIX U OOIHUX MAaTEeMaTHYECKUX MOJIEISIX, HCTIONB3YEMBIX JIJIsI ONMUCAHUS
AHTPOIIOMETPUUECKUX U JeMOTrpaUIECKUX BEINYNH, TOTPEUTHOCTEH B pa3TMYHOTO POJa
U3MEPEHMSIX, JUJIMTEIbHOCTH  0€30TKa3HOM  paboThl TEXHUYECKHX  YCTPOMCTB,
XapaKTEePUCTHUK MACCOBBIX SIBJICHUH U MPOIECCOB B OOIIECTBE.

B coorBercTBUM ¢ yKa3aHHBIMU LENSIMH B CTPYKType YydeOHOro Kypca
«BeposATHOCTh U CTATUCTHKA» JIJISl YPOBHS CpeAHEro o0uiero oopazoBaHus Ha 0a30BOM
YpOBHE BBIICNICHBI CIEAYIONIME OCHOBHBIE cojepkKarenbHble JuHUU: «ClydaiiHbIe
COOBITHS ¥ BEPOSATHOCTHY, «CydaiiHbIe BETMUYUHBI U 3aKOH OOJIBIITUX YHUCET.

Baxnyto dacth y4eOHOTo Kypca 3aHMUMAaeT H3y4eHHE TE€OMETPUUYECKOTO WU
OMHOMHUAIBHOTO PACHpPENeICHU U 3HAKOMCTBO C MX HEMPEPHIBHBIMHM AHAJOTaMH —
MOKa3aTeIbHBIM M HOPMAJIbHBIM pactpeielICHUSIMU.

Conepxxanne muaun «CrydaitHble COOBITHSI M BEPOSTHOCTH» CIYXUT OCHOBOU
Ui GOPMHUPOBAHUS TMPEACTABICHUA O paclpefesieHUd BEpPOSITHOCTEH MEXIy
3HAUCHUSIMU CIIydallHbIX BEJIMYWH, a TakKe 0JTa JIMHUA HeoOxoauMa Kak 0aza
JUIA U3YYEHHUs 3aKOHa OONBIIMX 4Yhcel — (PyHIAMEHTaIhbHOTO 3aKOHA, JIEHCTBYIOIIETO
B IIpUpOJE U OOIIECTBE M UMEIOUIEr0 MareMaTudeckyro (¢opmanuzanuio. CaM 3aKoH
OONpIIMX dYHCENT TpejaracTcss B O3HAKOMUTEIbHOH (opmMe ¢ MHUHUMAaIbHBIM
UCTIOJIH30BaHMEM MATeMaTUYECKOro (popManusma.

Tembl, CBsI3aHHBIE C HEMPEPHIBHBIMHU CIYYaHBIMH BEIMUYUHAMH, AKIEHTHUPYIOT
BHUMaHHE OOYJaroMIMXCsl HA ONMMCAHUU M U3YyYEHUH CIy4aWHBIX SBICHUN C MOMOIIBIO
HenpephIBHBIX  (PyHkuil. OCHOBHOE BHHMaHHWE YACNAETCS TOKa3aTeIbHOMY U
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HOPMAQJIBHOMY pacHpeiesiCHUsIM, IIPpH OTOM IPEANOJaracTcs O3HAKOMUTEIbHOE
U3y4yeHUE MaTepraiia 0e3 10Ka3aTesIbCTB IPUMEHSIEMBIX (PaKTOB.

OO0miee 4YuCIO 4YacoB, PEKOMEHAOBAHHBIX [JIi HW3YyYEHHUS Y4yeOHOTro Kypca
«BeposTHOCTh M cTaTHCTHKa» — 68 dacoB: B 10 kimacce — 34 yaca (1 yac B Hemelnw),
B 11 xmacce — 34 yaca (1 gac B Heielo).

COJEPXXAHUE OBYUYEHUA

10 KUIACC

[IpencraBieHre JAaHHBIX C TOMOHIbIO Tabmun u  auarpamM. CpenHee
apupMeTnieckoe, MeIaHa, Haubobllee U HaMMEHbIIee 3HAUCH U, pa3Max, JUCIIEPCHS
Y CTaHJAPTHOE OTKJIOHEHUE YHUCIOBBIX HAOOPOB.

CrnyyaiiHble SKCIIEPUMEHTHI (OMBITBI) M ClydailHble COOBITHS. DJI€MEHTapHbIC
coObITHsL  (MCXOBI). BeposSTHOCTH ciydalHOTO CcOOBITHS. biM30CcTh YacToThl U
BEpOSATHOCTU COOBITUH. CiydyaliHble OIBITHI C PABHOBO3MOXXKHBIMU 3JIEMEHTapHBIMU
cOOBITHSIMU. BeposATHOCTH COOBITHI B ONBITaX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMH.

Onepanuu Haj COOBITUSIMU: TepecedeHHue, OOBEAMHEHUE, MPOTHUBOMIOIOKHBIE
coObITHs. J{narpammel Diinepa. @opmyna ClI0KEHUsT BEPOSITHOCTEM.

VYcmoBHas BEpPOSTHOCTb. YMHOXKEHHE BEpOSTHOCTEH. JlepeBo  CiydaillHOro
skcriepuMenTa. @opmyiia moHoM BeposTHOCTU. HezaBucumbie COOBITHS.

KomOunaropuoe mpaBuio ymHoxeHus. llepecranoBkun u dakropuan. Yucno
couetanuii. Tpeyronpauk [lackansa. @opmyna bunoma HeroToHa.

bunapHblil ciy4ailHplii ONBIT (MCOBITAHHE), ycnex M Heynada. HeszaBucumele
ucnbiTanusi. Cepusi HE3aBUCUMbBIX UCIIBITAHUN 10 epBOro ycnexa. Cepus HE3aBUCUMBIX
UCIIBITAaHUU bepHyim.

Cnyuaiinag BenuuunHa. Pacripenenenue BeposiTHOCTEN. JluarpamMmma pacnpeaesieHus.
ITpumeps! pacnipeneneHuil, B TOM YHUCIIE, FEOMETPUUECKOE U OMHOMHUAIIBHOE.

11 KVIACC

UucnoBble XapaKTEPUCTUKHU CIYYAWHBIX BEIUYMH: MAaTEMaTHYECKOE OXKHUIAHUE,
JUCIIEPCHUsT M CTaHJAPTHOE OTKJIOHEHHWE. IIprMepsl mpUMEHEHUs MaTeMaTH4eCKOro
OKMJIAHUSA, B TOM YHUCJIE B 33aJadyax M3 IIOBCEIHEBHOM JKM3HH. MaremaTudyeckoe
OXKHUJIaHWE OWHApPHOM CIlydailHOW BeJIMYMHBI. MaTeMaTH4ecKoe OKHUJIAHUE CYMMBI
CIIy4alHBIX BEIWYUH. MaremaTuyeckoe OXUIAHUE U JHUCIEPCUS N€OMETPUYECKOIO U
OMHOMMAJILHOTO PACTIPEAEICHHM.

3aKoH OOJBIIMX YUCEN U €ro posib B HayKe, IpUpoje U oOmiecTBe. BoIOOPOUHBIi
METO/ UCCIIEOBAHUMN.

[IpuMepbl HENpPEpPBIBHBIX  CIYYaWHBIX BEIWYUH. [IoHATHE O IUIOTHOCTH
pacrpenenceHus. 3anadd, NPUBOIAIIME K HOPMaIbHOMY pacnpeaeneHuto. llonstue
0 HOPMAaJIbHOM paclpeaciICHUN.
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IMPEAMETHBIE PE3YJIbTATBI

K xonity oOydenus B 10 ki1acce o0yqaronuiicss HOJy4UT CIASAYIOMNUE MPEAMETHBIC
pE3yIbTaTHI:

YUTATh U CTPOUTH TAOJIHUIIBI M THArPAMMBIL;

ONEepUpPOBATh MOHATUSMHU: CpelHEE apuPpMETHUYECKOoe, MeIHhaHa, HauOoJbLIee,
HavMEHbIIIee 3HAaUCHUE, pa3MaX MacCHBA YUCIIOBBIX JaHHBIX;

OMEPUPOBATH MOHATUSMHU: CIIyUalHBIM SKCIIEPUMEHT (OMBIT) U CIIy4aifHOE COOBITHE,
AJIEMEHTApHOE COOBITHE (PJIIEMEHTAPHBIM HCXOM) CIYy4allHOTO OIbITA, HAXOJWUTh
BEPOSITHOCTH B OMNBITaX C PAaBHOBO3MOXKHBIMHU CIIYYallHBIMH COOBITHSIMU, HAXOAUTH U
CpaBHHMBATh BEPOSITHOCTU COOBITUHN B M3YyYEHHBIX CIIYYalHBIX SKCIIEPUMEHTAX;

HaxoauTh W (HOPMYITUPOBATH COOBITHS: TIEpeceueHre W OOBEIWHEHHE JTaHHBIX
COOBITHI, COOBITHE, MPOTUBOIOJOXKHOE JIaHHOMY  COOBITHIO,  MOJb30BaThCA
auarpaMMamu Jusepa u GopMysIoN CI0KEHUS BEpOSTHOCTEN MPHU PEIIeHUH 3a]1ay;

ONEepUPOBATh TOHSTHSIMU: YCJIOBHAas BEPOSITHOCTb, HE3aBUCUMBIE COOBITHS,
HAXOJUTh BEPOSTHOCTU C TOMOIIBIO TpaBUJIA YMHOXEHHS, C IOMOIIBIO JepeBa
CIIy4alHOT'O OIIBITA;

MIPUMEHATh KOMOMHATOPHOE MPABUIIO YMHOXKEHHUS TIPHU PELICHUM 3a]1aY;

OIIEpUPOBATh TOHATHUSIMH: WCIBITAHWE, HE3ABUCUMBIC WCIBITAHUS, CEpPHS
WCIIBITAHWM, YCIIEX U Heyaaua, HAXOJUTh BEPOSITHOCTH COOBITUN B CEPUH HE3aBUCHMBIX
UCIIBITAHHUI JI0 TIEPBOTO YCIeXa, HAXOJIUTh BEPOSITHOCTU COOBITUIN B CEpUU UCTIBITAHUM
bepnyu;

OTIEpUPOBATh TMOHSATUSMH: CIydailHas BEIMYMHA, PACIPEACIICHUE BEPOSTHOCTEH,
JarpaMMa pacrtpeiesieHusl.

K koniry oOyuenus B 11 kiacce oOydaronuiicss HoJy4uT ClAeAYIOIINUE MPEAMETHBIC
pe3yJbTaThL:

CpaBHHUBATh BEPOSTHOCTH 3HAYECHUH CIy4aliHOW BETMYUHBI 110 PACTIPEICICHUIO UITH
C TIOMOIIBIO TUATPaMM;

OIEpUPOBATh MOHITHEM MATEeMAaTUYECKOTO OXHUIAHMS, MPUBOAUTH MPUMEPHI, KaK
NPUMEHSETCS  MaTeMaTH4Yeckoe OXHJaHWE CIyd4alHOM  BEJIMYMHBI  HAXOAWUTh
MaTeMaTH4eCKOe OKUAAHUE TI0 JTaHHOMY PacIpeeIeHUIO;

UMETb MPEJCTABICHUE O 3aKOHE OOJIBIINX YUCET;

UMETh NPEACTABICHUE O HOPMAJIBHOM PacIpeeICHHUH.
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10 KJIACC
HaunmenoBanue paznena  |KomnuectBo OCHOBHOE conepKaHue OcCHOBHBIE BUJIBI JICITEIbHOCTH
(TembI) Kypca 4acoB 00 y4Jaromuxcs
[IpencraBneHne naHHBIX 4 [IpencraBnenne JaHHBIX C TIOMOILIBIO N3BaexaTs nHGpOpMANUIO U3 TAOHIT
Y OIHUCATENbHAS] CTATUCTUKA Tabymi u nuarpamm. CpenHee U JuarpamMM, MCNoJb30BaTh TAOJIUIIBI
apudmeTHIecKoe, MeInana, Y THarpaMMBbl JUJIsl IPEICTABICHUS
HauOoJbIIIee U HAUMEHbIIIEEe CTaTUCTUYECKUX JaHHBIX.
3HAYEHHUs, pa3Max, JUCIIePCHsl, HaxoauTe onucaresbHbie
CTaHIAPTHOE OTKJIOHEHUE YUCIIOBBIX XapaKTEPUCTUKHU JTAHHBIX.
HaOOpOB BeiaBUraTh, KpUTUHKOBATH TMIIOTE3bI
0 XapaKTepe CIIy4alhHOW U3MEHUYNBOCTHU
U onpenensonmx e€ pakropax
CiydaiiHbI€ OIBITHI 3 CrnyyaliHble SKCIIEPUMEHTHI (OMBITHI) BoiieasiTe Ha puMepax ciydyanHble

U CITy4ailHbIe COOBITHS,
OTIBITHI C PABHOBO3MOKHBIMH
DIIEMEHTAPHBIMU UCXOAaMHU

U CITy4aiiHbIe COOBITHSI.
DneMeHTapHbIe COOBITHS (MCXOBI).
BeposTHOCTb ciryyaitHOTO COOBITHS.
BepostHOCTH COOBITHII B OIBITax

C PAaBHOBO3MOKHBIMH
AJIEMEHTaPHBIMU COOBITUSMHU.
[IpakTuueckas pabora

COOBITHS B OMIMCAHHOM CITy4ailHOM
OITBITE.

DopMyIMPOBATH YCIIOBUS TPOBEICHUS
CIIy4alHOTO OIIBITA.

Haxoauthb BepOsSTHOCTH COOBITHIA

B OIBITaX C PABHOBO3MO>XHBIMU
HCXOJaMH.

MoneupoBaTh ONBITHI

C PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMHU
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UCXOJIaMHU B XOJIC MPAKTUICCKOU
paboThI

Omnepanuu HaJl COOBITUSIMH,
CJIO’)KEHUE BEPOATHOCTEU

Onepanyu Hajl COOBITUSIMU:
nepeceueHue, 00beTMHEHUE COOBITU,
IIPOTUBOITOJIOKHBIE COOBITHS.
Juarpammel Ditniepa. @opmyna
CJIOKEHHUSI BEPOSITHOCTEN

HUcnonb3oBarh 1uarpaMMsl Disepa
U CJIOBECHOE OIHUCAaHUE COOBITUI
JU1s1 OPMYJIMPOBKU U U300PAKEHUS

00BEIMHEHUS U TIEPECCUCHHS COOBITHIA.

PemiaTp 3a1a4M ¢ HCNOJIB30BAaHUEM
(bOpMYIIBI CIOXKEHUS BEPOSITHOCTEH

Y clI0BHAsI BEPOSTHOCTD,
JIEPEBO CIIYYaHHOTO OIBITA,
dbopmyIia noaHoOM
BEPOSITHOCTH

W HE3aBUCHUMOCTh COOBITUM

VY c¢a0BHAs BEPOATHOCTE. Y MHOXKEHUE
BEPOATHOCTEH. [epeBo CirydyailiHOrO
skcnepumenTa. Gopmyiia moaHOu
BeposITHOCTU. HezaBrcumple coObITHA

Pemathb 3a7a4M Ha HAXOXKJICHUE
BEPOSITHOCTEN COOBITUI, B TOM YHUCIIE
YCJIOBHBIX C TIOMOIIBIO JIepEBa
CIIy4allHOTO OIIBITA.

OmnpenensiTh HE3aBUCUMOCTh COOBITHI
1o hopMyJie 1 1O OpraHu3aIuu
CIIy4alHOIO OIbITa

DJIEMEHThl KOMOMHATOPUKU

KomMOuHaropHoe npaBuio
yMHOeHus. [lepecraHoBkH

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

Hcnonb30BaTh NpaBUiIO0 YMHOKEHUS
JUIS IEPEYUCIIEHUs COOBITUN

B CJIy4allHOM OIIBITE.

IMoan3oBaTbest hopMyson

1 TpeyroibHUKoM llackais

JUISL OTIPENIETIEHUS YHUCIIa COUETaHUI

Cepun mmocinen0BaTeNbHbBIX
HMCTIBITAHUI

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

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

C UCIOJIb30BAHUEM AJIEKTPOHHBIX
Ta0JIAILL

IIpuBoauTH IPUMeEPBI CEpUii
HE3aBUCUMBIX UCIIBITAHUU.
Pemarpb 3agaum Ha IOUCK
BEPOSITHOCTEN COOBITHI B CEpUU
VCIIBITAaHUU JI0 TIEPBOr0 ycrexa

Y B CEpUSIX UCTIbITAaHUN bepHyiuiu.
HM3yuyars B X01€ NPaAKTHYECKOU
PadoThI C UCIIOIB30BAHUEM
AJIEKTPOHHBIX TAOJIMII BEPOSITHOCTH
COOBITUI B CEPUSIX HE3ABUCUMBIX
HCIBITAHUI

CrnyuaiiHble BEJIMYUHbI
U pacrpeaesieHus

CrnyyaliiHas BeIMYMHA.
Pacnpenenenue BEpoATHOCTEN.
Huarpamma pacnpenenenus. Cymma

H IIPOU3BCIACHHC CHy‘I&fIHBIX BCJIMYHH.

IIpumepsl pacnipeneneHuii, B TOM
YHUCJIe TEOMETPUUECKOE
1 OMHOMMAJIBHOE

OcBauBaTh MOHATHSA: CIIydailiHasI
BEJIMYMHA, pacnpeeseHue, Tadbauna
pacrpeneneHus, [uarpamma
pacrpeneneHusl.

IIpuBoauTs IpuMepsbI
pacrpeelieHui, B TOM YHUCIIe
Te€OMETPUYECKOT0 U OMHOMHAIILHOTO.
CpaBHMBAaTBh pacnpeeacHus
CIIy4alHBIX BEJINYNH

HaxoauThb 3HaY€HUS CyMMBI

H ITPOU3BCIACHUA CﬂytlaﬁHI)IX BCIINYHH.

Crtpouts n pacnosHaBarhb
Tr€OMETPUYECKOEe U OMHOMHUATILHOE
pacnpeneneHue
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[loBTOpEHUe, 00001IEHNE, 5 OnucarenbHasi CTATUCTHKA. IloBTOPATH U3yYEHHOE
CUCTEMaTH3alys 3HaHUI CiydaliHbIE OIBITBHI U BEPOSITHOCTH Y BBICTPAUBATh CUCTEMY 3HaAHUI
cmydaiHbIX cOObITHH. Oniepanuu HaL
COOBITUSAMHU. DIIEMEHTbI
KOMOMHATOPUKH, CEPUH HE3aBUCUMBbIX
HCTIBITAHU
OBUIEE KOJIMYECTBO 34
YACOB I10 ITPOTPAMME
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11 KIIACC
HanmenoBanue pasnena  |KomuuectBo OcHOBHOE coepKaHue OcHOBHbIE BUJIBI AEATEILHOCTH
(Tembl) Kypca 4acoB o0y4Jarommxcs
Maremartnueckoe 0Ku1aHue 4 [Ipumepsl npruMeHeHU OcBauBaTh NOHATHE MATEMAaTUYECKOTO

CIIy4allHOM BEJINYMHBI

MaTEMaTHYECKOTO OXKHUIAHUS
(cTpaxoBaHue, 10TEPES).
MaremaTnyeckoe 0KUJaHue CyMMBbI
CIIy4ailHbIX BEJIMYHH.
MareMaTrnyeckoe 0KuJaHue
reOMETPUYECKOro U OMHOMHUAIILHOTO
pacrpeeseHuin

OKHJIaHUS.
IIpuBoauTh U 00CYKAATH IPUMEPHI
IPUMEHEHUS MaTEMATUYECKOIO
oXkuJlanus. Beraucisath
MaTeMaTUYeCKOe OXKUJIaHuE.
Hcnonb3oBare nousATue
MaTeMaTU4YeCKOro OKUJIaHUs U €T0
CBOICTBA IIPU PELICHUH 3a7ay.
HaxoauTsb 110 U3BECTHBIM (hopMyJIamMm
MaTEeMaTUYeCKOe OKUJAHUE CYMMBI
CIIy4alHbIX BEJIIMYMH.

HaxoauTh 110 n3BeCTHBIM (hOpMyJiamMm
MaTeMaTUYECKUE 0KUIAHMS CITydallHbIX
BEJIMYMH, UIMEIOLIUX T€OMETPUYECKOE

¥ OMHOMUABHOE pacrpeeseHus
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Jlucnepcus u CTaHIapTHOE
OTKJIOHEHHE CIIy4anHOU
BEJINYMHBI

Jlucniepcus U CTaHAAPTHOE
OTKJIOHEHUe. Jlucnepcun
reOMEeTPUYECKOro 1 OMHOMHUAIILHOTO
pacripesiesieHHUs.

[TpakTrueckas pabora

C MCTIOJIb30BAHUEM DJICKTPOHHBIX
TaOJINI]

OcBauBaTh MOHATHS: TUCTICPCHS,
CTaHJapTHOE OTKJIOHECHHE CIy4yaHOU
BEJINYNHBI.

Haxomuth gucnepcuto

0 pacipe/IeTICHUIO.

HaxoauTh 110 W3BeCTHBIM (hopMyJiamMm
JIMCTIEPCUIO TEOMETPUYECKOT O

1 OMHOMUAJILHOTO pacIipee/ieHus,

B TOM YHCJI€ B XO/I¢ MPAKTHYECKOMN
pabOoThI C UCIIOJIb30BAHUEM
AIEKTPOHHBIX TAOIUI]

3aKkoH OOJIBIIINX YHUCEIT

3akoH 00JbIIKMX Yucel. BeiOOpouHbIT
METO/ UCCJICTOBAHUIA.

[IpakTrueckas pabora

C MCIOJIb30BAHUEM DJIEKTPOHHBIX
TaOJIALL

3HAKOMUTBHCHA C BEIOOPOYHBIM METOAOM
MCCIICIOBaHUSI COBOKYITHOCTH JAHHBIX.
H3yuaTsh B X0/1€ MPaKTUUECKON PaOOTHI
C UCIOJIb30BAHUEM 3JIEKTPOHHBIX
TaOJIUIl MPUMEHEHHUE BHIOOPOYHOTO
METOZa UCCIIEI0BaHUS

HenpepriBHbIE CcilyyaiiHbIe
BEJIMYUHEI (pacrpeeseHus )

[IpruMepbl HENMPEPBIBHBIX CIIYYAMHBIX
BenMYMH. QyHKINS TIIOTHOCTH
pacnpenenenusi. PaBHomepHoe
pacrpeielICeHUE U €ro CBOMCTBA

OcBauBaTh NOHATHUS: HENPEPHIBHAS
Clly4yalHasl BEJIMYMHA, HEITPEPBIBHOE
pacnpeneneHue, GyHKIUS MITOTHOCTH
BEPOATHOCTH.

IIpuBoauThL NpUMEPHI HENPEPHIBHBIX
CIIyYalHBIX BEJINYHH.
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Haxoauthb BepOsSTHOCTH COOBITUIMA
10 JTaHHOM (YHKIIUU TIJIOTHOCTH, B TOM
YHCJIE PABHOMEPHOI'O pacpeAeICHUs

HopmanbsHoe pactipenenenue 2 3agauu, NpUBOIAILINE K HOpManbHOMY | OcCBaMBaTh MOHATHS: HOPMAIbHOE
pacupenesieHnro. OyHKIus pacnpeneieHue.
IUIOTHOCTH U CBOKWCTBA HOPMAJIbHOTO BoigeasiTh 0 ONMUCAHUIO CITyYalHbIE
pacrpeeseHUsI. BEJIMYMHBI, PACTIPEACIEHHBIC
[IpakTrueckas pabora 110 HOPMAJIbHOMY 3aKOHY.
C MCIIOJIb30BAHUEM JJIEKTPOHHBIX IIpuBoauTh NpUMeEpPHI 337a4,
Ta0JIHII MIPUBOIAIINX K HOPMAUTBHOMY
pacopenenenuto. Haxonute 4uciioBbie
XapaKTEPUCTUKH HOPMAIBHOTO
pacupenesieHus 10 U3BECTHBIM
dbopmynam.
Pemarn 3a1a4u, CBI3aHHBIC
C IPUMEHEHUEM CBOMCTB HOPMAJILHOTO
pacupenesieHuid, B TOM YUCIIE
C UCMOJIb30BAHUEM JIEKTPOHHBIX
Ta0IMIL
[ToBTOpeHue, 06001ICHNE 19 [IpencraBneHne JaHHBIX C ITOMOIIBIO [TOBTOPATH U3YYEHHOE U BBICTPAUBATh

H CUCTCMAaTHU3al s 3HAHUU

TaOJIUI U IUarpaMM, OIKCaTeNIbHas
CTaTUCTHKA, OIIBITHI

C PAaBHOBO3MOKHBIMH
AJIEMEHTAPHBIMU COOBITUSIMU,
BBIYHCIIEHHE BEPOSITHOCTEN COOBITUI

CHUCTEMY 3HAHUM
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C IpUMEHEHUEM (HOopMyIT

U rpaduuecKrx METO/10B
(xoopauHaTHAs TpsMasi, J1epeBo,
auarpamma Ditepa), ciaydaiHble
BEJIMYMHBI U pacpe/ieieHus,
MaTeMaTHIECKOE OXKHIaHNe
CJIy4allHOU BEJIMYHUHBI

OBUIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34
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