111. dPepepanbHasa paboyas nporpamma no y4yebGHOMYy npeameTty
"MaTtemaTuka" (6a3oBbIf YPOBEHb).

111.1. denepanbhas paboyas mporpamMma 1o yuebHomy npeamety "MaremaTuka" (6a30BbIit
yYpOBEHb) (Jajiee COOTBETCTBEHHO - MporpaMMa M0 MaTeMaThKe, MaTeMaTHKa) BKJIIOYaeT
HOSICHUTENBHYIO 3alluCKy, COjepKaHue OOydYeHMs, IUJIaHHpYeMble pe3yJbTaThl OCBOCHUS
MIPOrpaMMBbI 110 MaTeMaTHKe.

111.2. TosicHuTenpHas 3amKcKa OTpakaeT OOIIMe IeNU M 3a/1a4M U3YUYEeHHUS MaTeMaTHKH,
XapaKTePUCTUKY TCUXOJOTMYECKUX MPEANOCHUIOK K €€ M3YyYeHHUIO0 OOydarolUMUCS, MECTO B
CTPYKType Yy4eOHOro IUIaHa, a TaKKe MOJAXOAbI K OTOOpY COAEp)KaHUs, K OIpeleeHUI0
IIJIAHUPYEMBIX PE3YyJIbTAaTOB.

111.3. Conepxanue oOydeHHs] pACKPBIBACT COJACPIKATEIIbHBIC JHHHUU, KOTOPBIC
npeJIararoTes JUis 0053aTeIbHOTO M3YYCHUS B KaXIOM KJIacCe Ha YPOBHE CpPEIHEro OOIIero
o0Opa3oBaHusl.

111.4. Ilmanupyemble pe3ysbTaTbl OCBOEHUS MPOrpaMMbl [0 MAaTEMAaTHKE BKIIFOYAIOT
JUYHOCTHBIE, METaIllpeIMETHbIE pPe3yJIbTaThl 32 BECh MEpPHOJA OOy4YeHHsS Ha YPOBHE CpPEIHEro
oOuiero oOpazoBaHus, a TaKXe IpPeIMETHbIE AOCTH)KEHHsS OOydarollerocs 3a KaKIbli Toj
o0y4eHusl.

111.5. NosAcHUTenbHaaA 3anucka.

111.5.1. TlporpammMa mo MaTeMaTHKEe Ha YypOBHE CpemHero oOmero oOpa3oBaHUS
pa3paborana Ha ocHoBe PI'OC COO c yderoM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUIA,
MPeabABISEMBIX K MaTeMaTHUYE€CKOMY OOpa30BaHUIO, U TPATULUN POCCHICKOr0 0Opa3oBaHUS.
Peanuzanuss mporpaMMbl 1O MaTeMaTHKe  oOecledrBaeT  OBJAJACHUE  KIIOUEBBIMU
KOMITETEHIUSIMHU, COCTaBISIOUIMMHU OCHOBY JUIsl CAMOPA3BUTHS M HENPEPHIBHOIO OOpa30BaHUS,
[IEJIOCTHOCTh  OOLIEKYJIbTYPHOTO, JIMYHOCTHOTO U TO3HABATENBHOTO PAa3BUTUS JIMYHOCTHU
oOyyJaronuxcsi.

111.5.2. B nporpamme 1o MaTeMaTUKE YUYTEHBI UJIEU U TMOJIOKEHUS KOHLIETINU Pa3BUTHUSA
MareMatnuueckoro obpazoBanus B Poccuiickoit ®enepamuu. B cooTBeTCTBHHM ¢ Ha3BaHUEM
KOHIIETIIIMH MaTeMaTU4ecKoe O0pa30BaHHME MOJIKHO, B YACTHOCTH, MPEIOCTABIATH KaKIOMY
0o0ydJaromeMycsi BO3MOKHOCTh JIOCTHDKCHHSI YPOBHS MaTeMaTHYECKUX 3HAHHWM, HEOOXOIUMOTO
JUISL TajdbHEWIel yCcrenHoi Xu3Hu B obmiectBe. VIMEHHO Ha perieHne Toi 3a/1ayu HarleleHa
porpaMma o MaTeMaTuke 0a30BOT0 YPOBHSI.

111.5.3. MaremMaTuka - OIOpHBIN IPEAMET IJI U3yUEHUSI CMEKHBIX TUCLUIUIMH, YTO JEJIaeT
0a30BYyI0 MaTeMaTHYECKYIO IMOATOTOBKY HEOOXOJUMOM.

111.5.4.  IlpakThueckas  MOJE3HOCTh  MaTeMaTHUKH  OOYCJOBJIEHAa  HaJIMYUEeM
MIPOCTPAHCTBEHHBIX  (OPM, KOJWYECTBEHHBIX OTHOIIEHUH, JKOHOMUYECKHMX pacCUETOB;
HEOOXOJMMOCThI0 MAaTEeMAaTUYEeCKMX 3HAaHUM B TOHMMAaHUM NPUHIMIIOB YCTPOWCTBA U
WCIIOJIb30BAHUS COBPEMEHHON TEXHUKH, BOCHPUATUS U MHTEpIpeTalus pa3HOoOOpa3HOH
COLMAIBHOM, SKOHOMHUYECKON uWH(pOpMAlUK; TMPaKTHUYECKUX TPUEMOB TE€OMETPUUYECKHX
W3MEpEeHUll U MOCTPOSHUH, YTeHus: HH(opMaluy, MPeACTaBIEHHON B BUJIe TaOJIULl, JUarpamm u
rpauKoB.

111.5.5. ITlpumeHeHHe MAaTEeMaTUYECKOTO CTWJIS MBIIUICHUS, MPOSBISIONIETOCS B
ONPEACICHHBIX YMCTBEHHBIX HAaBBIKaX, MIPUEMAxX M METOJAX MBIIUICHUS YEIOBEKa, Mpoleccax
0000mIeHNST W KOHKpETH3allMk, aHalih3a W CUHTEe3a, KiIacCU(PUKaUM MU CHUCTEMAaTH3allvu,



abcTparupoBaHus M aHAJIOTHH Kak (POPMUPOBAHUHN aJITOPUTMHUECKOM KOMIIOHEHTHI MBIIITICHUS U
BOCIUTAHUN YMEHUH JIEHCTBOBATH M0 33JaHHBIM aJIFCOPUTMAaM, IIO3BOJISAIONIEN COBEPILIEHCTBOBATh
U3BECTHBIE M KOHCTPYHPOBaTh HOBbIE. OOBEKTHl MATEMATHUECKUX YMO3AKIIOUEHHH, TpaBuiIa UX
KOHCTPYUPOBAHHUS PACKpPHIBAIOT MEXaHU3M JIOTUYECKUX MOCTPOEHUH, CIOCOOCTBYIOT BRIPAOOTKE
yMeHu# (opMyIHpoBaTh, 00OCHOBBIBATH M JOKA3bIBaTh CY)KJICHHs, TEM CaMbIM pPa3BHBAIOT
JIOTUYECKOE MBILUICHHUE.

111.5.6. OOyuenne mareMaTHKe KaK BO3MOXXHOCTb Pa3BUTHS y OOyYaroIIMXCs TOYHOIA,
panuoHaIbHOW U MH()OPMATUBHON peud, yMEHHsI OTOMpaTh Haubosee MOAXOMASIINE S3bIKOBBIE,
CHUMBOJIMYECKHE, TpauuecKue CpencTBa JUIs BBIPAXKEHUS CYXKIEHHUM W HarJIAJHOTO HX
MIPECTABIICHHUS.

111.5.7. Obuee 3HaKOMCTBO ¢ METOJIaMH MO3HAHUS I€HCTBUTEIBHOCTH, MPE/ICTABICHUE O
MpeaMeTe U METOJIe MAaTEMaTHKH, €T0 OTIMYHUS OT METOJIOB €CTECTBEHHBIX M TYMaHUTAPHBIX HAYK,
00 0COOEHHOCTSAX MPUMEHEHHs] MaTeMaTUKH Ul PelleHHUs] HayYHBIX M MPUKIATHBIX 3a/1a4 Kak
HE0OXOIUMBIM KOMITIOHEHT O0IIEN KYJIbTYpHI.

111.5.8. U3ydyeHune mareMaTHKH CIIOCOOCTBYET ICTETHUYECKOMY BOCIIUTAHMIO YeJIOBEKa,
MOHUMAHMIO KpPacoThl M  M3ALIECTBA MaTEeMaTHMYECKUX  PACCYXKIEHUH, BOCIPHUATHUIO
reoMeTpruIecKux (HopM, YCBOCHHUIO UJIed CHMMETPUH.

111.5.9. IlpuopuretHpiMu 1enssMu o0ydenust mareMatuke B 10 - 11 kimaccax Ha 6a30BOM
YPOBHE SIBJISIOTCS:

dbopMHUpOBaHHE  IEHTPAIBHBIX  MAaTEMAaTUYECKHX  TMOHATHA  (YHUCTO,  BEJIUYHHA,
reoMerpuueckas ¢urypa, mepeMeHHas, BEpPOSATHOCTh, (QYHKIHs), 00eCrneUnBArONINX
MMPEEMCTBEHHOCTD U MEPCIIEKTUBHOCTh MATEMATHIECKOTO 00pa30BaHMs 00yJArOITUXCS;

HOABCACHUC O6yanOHIPIXC}I Ha OOCTYIIHOM IJId HHUX YPOBHC K OCO3HAHUIO B3aUMOCBA3U
MaTEMAaTUKHU MW OKPYXAMIETO MHpA, IMOHUMAaHHUEC MATCMATHKH KaK YaCTHU 061H€ﬁ KYJbTYPBI
YCJI0BCUYCCTBA,

pa3BUTHE  UHTEIUIEKTyaJIbHBIX U TBOPUYECKHX  CHOCOOHOCTEH  oOyuwarommxcs,
MI03HABATEJIbLHOM aKTUBHOCTH, HCCIIEI0BATENbCKIX YMEHUIM, KpUTHYHOCTH MBIIIJICHUs, HHTEpeca
K M3YYEHUIO MaTEMaTHKH;

(I)OpMPIpOBaHI/Ie (I)yHKLII/IOHaJIBHOﬁ MaTeMaTH4eCKOM T'paMOTHOCTU: YMCHUSA PACIIO3HABATH
MaTEMAaTHYCCKUE aClICKTEI B PCAJIbHBIX JKU3HCHHBIX CUTYalAX U IIPHU U3YUYCHUU OPYTUX y‘-Ie6HI)IX
mpeaAMECTOB, IPOABJICHUA 3aBHCUMOCTEl M BaKOHOMepHOCTCﬁ, (I)OpMyJIHpOBaTB HUX Ha A3BIKC
MaTEMaTUKKU U CO3JaBaTb MAaTEMaTHYCCKHUC MOJCIN, NIPUMCHATH OCBOCHHBIM MaTeMaTHYSCKHI
afrmapar sl pelICHUA MPAKTUKO-OPUCHTHUPOBAHHBIX 3aJda4d, MHTCPHPCTUPOBATH U OLCHHUBATH
IIOJIYUCHHBIC PE3YJIbTAThI.

111.5.10. OcHOBHBIMU JUHMSIMM coAepkaHus MaremaTuku B 10 - 11 kmaccax siBisroTCS:
"Yucna wu Beluucienus', "Anredpa" ("AnreOpamdeckue BbipaxkeHus", "YpaBHEHUS W
HepaBeHcTBa"), "Hauana maremarudeckoro ananusa", "['eomerpus"” ("T'eomerpuueckue purypsl
u ux cpoicrtBa", "M3Mepenue reomerpuueckux BeauuuH"), "BeposTHOCTh M cTaTHCTHKA'.
ConeprxaTenpHble JHHUN Pa3BUBAIOTCS MapajlieNIbHO, KaKIas B COOTBETCTBUU C COOCTBEHHOM
JIOTUKOM, OJTHAKO HE HE3aBUCHUMO OJIHA OT APYroi, a B TECHOM KOHTAKTE W B3aUMOJIeUCTBUU. X
OOBbEIUHIET JIOTHUECKash  COCTAaBIAIOLIAsl, TPAJAMIMOHHO TMpHCyIlas MaTeMaTUKe |
MIPOHM3BIBAIOIIAS BCE MaTeMaTHUECKHE KypChl U coiepkaTesbHble TUHIH. CHopMyTupoBaHHOE B
OI'OC COO TpeboBanue "BiajeHHe METOAAMHU J0KA3aTENIbCTB, AITOPUTMAMH PELIeHHs 3aj1ad,
yMeHHe (GOpMYJIMPOBATh OIpENeTeHUsl, aKCUOMbl W TEOPEMbl, MPUMEHSATh HX, MPOBOJUTH



JI0Ka3aTelIbHbIC PACCYXKICHUS B XOJIe PEIICHUS 331a4" OTHOCHTCS KO BCEM Y4EOHBIM Kypcam, a
(dhopMupoBaHUE JIOTHYECKUX YMEHHMHM pacIpeiesisieTcsl Mo BCeM rojaM OOy4eHHs Ha YpOBHE
CpeIHero o0miero oopa3oBaHusl.

111.5.11. B cootrBercTBUu ¢ ®I'OC COO maTeMaTuKa SIBISIETCS 00s3aTEIIBHBIM MTPEAMETOM
Ha JJaHHOM ypoBHe oOpa3oBanus. [Iporpammoii Mo MaTremMaTuKe MpeaycMaTpUBaeTCs U3ydeHUe
yuebHoro mpeamera "MartemaTnka' B paMKax Tpex Y4yeOHbIX KypcoB: "AnreOpa u Havana
MaTemaruueckoro asnanuza", "l'eomerpus", "BeposTHocTh M craTtuctHka'. DopMHUpOBaHUE
JIOTHYECKUX YMEHUH OCYIIECTBIISIETCS Ha MPOTSKEHUH BCeX JIEeT 00yUeHHUsl Ha YPOBHE CPETHETO
o011ero o0pazoBaHMs, a HIEMEHTHI JIOTHKU BKJIIOYAIOTCS B COZAEP)KaHUE BCEX HA3BAaHHBIX BhIIIE
y4eOHBIX KypCOB.

111.5.12. OGee unciio YacoB, pEKOMEHAOBAHHBIX Il U3yYeHHUs MaTeMaTHKH - 340 yacos:
B 10 xmacce - 170 gacoB (5 gacoB B Heneno), B 11 kiacce - 170 gacoB (5 4acoB B HEJEMIO).

111.6. MnaHupyemble pe3yrnbTaTbl OCBOEHUA MpOrpamMmbl MO MaTemaTuke
6a30BbI ypOBeHb Ha YPOBHE cpeaHero o6Liero obpasoBaHus.

111.6.1. B pe3ynpTaTe 3ydeHuss MAaTeMAaTHKX HA YPOBHE CpeTHEr0 00IIero o0pa3oBaHus y
oOyuJatomerocst OyayT chOpMUPOBAHBI CIIEAYIONINE IUYHOCTHBIE PE3YIbTATHI:

1) rpax1aHCKOrO BOCIIUTAHUS:

C(OPMHPOBAHHOCTh TPAXKIAHCKOM TMO3MIUM  OOydYarollerocs Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4YJIEHa POCCUICKOrO OOILIECTBA, MPEJICTABICHHE O MAaTEMATUYECKUX OCHOBAaX
(YHKIIMOHMPOBAHUSL PA3JIMYHBIX CTPYKTYp, SIBICHHH, MpoLeayp TIpaxkJIaHCKOro oomiecTBa
(BBIOOpHBI, OMPOCHI M APYroe), yMEHHE B3aUMOJAECHCTBOBATH C COIMAJIbHBIMH WHCTUTYTaMHU B
COOTBETCTBUU € UX (QYHKIMSIMHU U Ha3HAYCHUEM;

2) maTpUOTHUYECKOT0 BOCIIUTAHUSA:

c(hOPMHUPOBAHHOCTh POCCHICKON TPaXKTAHCKOW UACHTHUYHOCTH, YBAKECHUS K MPOILIIOMY U
HACTOSIIIIEMY POCCHMCKOW MaTeMaTHKH, [IEHHOCTHOE OTHOIIEHUE K JOCTHUKEHHSIM POCCUUCKUX
MaTeMaTUKOB U POCCUMCKOM MAaTeMaTUYECKOW IIKOJIbI, MCIOJb30BAHUE JITHUX JIOCTHKECHUN B
JIPYTUX HayKaX, TEXHOJOTHIX, c(hepax dIKOHOMHKH;

3) AYXOBHO-HPABCTBCHHOTO BOCIIUTAHUA:

OCO3HAaHWE  JYXOBHBIX IIEHHOCTEH  poccuiickoro  Hapoaa, c(OpMHUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO MOBEAECHHUS, CBA3AHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTHKEHUM HAayKd U JAESITEIbHOCTHIO YYEHOIrO, OCO3HAaHHE JIMYHOTO BKJIaJla B IMOCTPOEHHUE
YCTOWYHBOTO OYyIyIIETO;

4) 5CTETUYECKOTO BOCITUTAHHUS:

ACTETHUYECKOE OTHOILIEHUE K MUPY, BKIIFOUAs ICTETUKY MAaTEMATUYECKUX 3aKOHOMEPHOCTEM,
00BEKTOB, 3a/ad, PEIICHUH, PacCyXJIECHUW, BOCIPUUMYHBOCTH K MAaTEMaTUYECKHM AacCIIeKTaM
pa3IMYHBIX BUJOB UCKYCCTBA;

5) du3nyeckoro BOCIIUTAHMUS:

c(hOpMHUPOBAHHOCTh YMEHHS MIPUMEHITh MaTEMaTHUECKHUE 3HAHUSI B MHTEPECcax 3J10pOBOTO
n Oe3omacHOro oOpasa >KM3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 370POBBIO (310pOBOE
NUTaHue, cOATaHCUPOBAHHBIN PEKUM 3aHATUN U OT/ABIXA, PEryyspHas (u3nueckass akTHBHOCTB),



(u3HUecKOe COBEPIICHCTBOBAHUE MPH 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIHHOMN JAESITETbHOCTHIO;
6) TpyIOBOTO BOCIIUTAHUS:

TOTOBHOCTb K TPYJly, OCO3HAaHUE IIEHHOCTU TPYHOIIO0Us, UHTEpEeC K Pa3IU4HbIM chepam
npoeccuoHaIbHOMN JEesSTENIbHOCTH, CBA3aHHBIM C MaTeMAaTUKOW M €€ MPUIOKEHUSIMH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBHIOOP Oyaymeld mnpodeccu U pealn30BBIBATE COOCTBEHHBIE
KU3HEHHBIE IUIaHbl, TOTOBHOCTb M CHOCOOHOCTh K MaTeMaTH4ecKoMy oOpa3oBaHUIO U
camM000pa30BaHUI0 Ha MPOTSHKEHUN BCEH KU3HU, TOTOBHOCTh K AKTUBHOMY YYacTHIO B PEIICHUU
MPaKTUYECKHUX 33a]]a4 MaTeMaTH4YeCKON HalpaBlIE€HHOCTH;

7) PKOJOTUYECKOTO BOCITUTAHHUS

c(hOPMHUPOBAHHOCTDh DKOJOTHYECKON KYyJIbTYphl, TIOHMMAaHUE BIMSHHUS COIUAILHO-
SKOHOMHUYECKUX MPOLECCOB HA COCTOSHUE MPUPOJHOM M COLMAIBHOW Cpelbl, OCO3HAHUE
MI00aTBHOTO XapaKTepa IKOJIOTHIECKUX MTPOOIeM, OpPHUESHTAIINS Ha MPUMEHEHHE MaTeMaTHIECKIX
3HAHWI I7Is PEIICHUs 3a/1a4 B 00J1aCTH OKPYIKAIOIIEH Cpe/ibl, INTAHUPOBAHKE TIOCTYTIKOB U OIIEHKU
HUX BO3MOXHBIX MOCIIEICTBUM JIJIS1 OKPYKAIOIIECH Cpebl;

8) HEHHOCTH HAYYHOT'O ITO3HAHUA:

C()OPMHPOBAHHOCTL ~ MHMPOBO33PEHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HAyKU M OOIIECTBEHHOH MpPAaKTUKH, MOHHMMaHHE MaTeMaTHYECKOW HAayKH Kak cgepsl
YeJIOBEYECKOU NEeSATEIbHOCTH, STAllOB €€ Pa3BUTHUSA U 3HAUMMOCTHU JUIsl Pa3BUTHSI LIMBHIIN3ALINH,
OBJIAJICHUE SI3bIKOM MAaTEMAaTUKH U MaTEMaTU4YECKON KyJIbTYpPOU KaK CPeJICTBOM IMO3HAHUS MHPA,
TOTOBHOCTb OCYILIECTBIISATH IPOEKTHYIO M UCCIIEIOBATEIBCKYIO 1€ATEIbHOCTh HHIUBUAYaIbHO U B
rpynme.

111.6.2. B pe3ynpTaTe 3y4eHUss MATEMAaTHKX HA YPOBHE CpeTHEr0 00IIero oopa3oBaHus y
oOyudaromierocss OyayT chopMupoBaHBl MMO3HABATEIbHBIC YHUBEPCAIIbHBIE yueOHBIE JEHCTBUS,
KOMMYHHKATHBHBIC YHHUBCPCAJIBHBIC y‘-Ie6HI>Ie }IeﬁCTBHH, PETrYJIATUBHBIC YHUBCPCAJIBHBIC
ydeOHbIe JeHCTBHsI, COBMECTHAS IEATETHHOCTb.

111.6.2.1. ¥V oOyuaromerocss OyayT copMupoBaHBI clieayronue 0a30BbIe JIOTUYECKHE
NEHCTBUS KaK 9acTh [MO3HABATEIHHBIX YHUBEPCATBHBIX YUEOHBIX NEHCTBUI:

BBISIBJISITH U XAapaKTEPU30BaTh CYIIECTBEHHbIE MMPHU3HAKU MaTeMaTHMYECKUX OOBEKTOB,
NOHATHHM, OTHOWICHMH MEXAy MOHATHAMH, (OPMYJIHUpOBAaTH OMNpEeAETeHUs MOHATHIA,
YCTaHABIIMBATh CYIIECTBEHHbIN NpHU3HAK KiIacCU(UKALUKA, OCHOBAHMUA I 0000mIeHus u
CPaBHEHMs, KpUTEPUN IPOBOAMMOI0 aHAJIN3A;

BOCIPUHUMATh, (OPMYJIUPOBAaTh U MpeoOpa3oBbIBaTh CYXKJIEHUS: YTBEPAUTEIbHBIE U
OTpHILIATENIbHBIE, €TMHIUYHBIE, YACTHBIE U 00IIKE, YCIOBHBIE,

BBIABJIATE MATEMATUUCCKHUE 3aKOHOMCEPHOCTHU, B3aWMMOCBA3U H NPOTUBOPCYHA B CbaKTaX,
JAHHBIX, HAOMIONEHUSX W YTBEPXKICHUAX, IMpe/ylaraTb KPUTEPUH ISl BBIABICHHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUI;

JieNnaTh BBIBOJBI C HWCIOJB30BAaHHWEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX W HWHIYKTUBHBIX
YMO3aKJIIOUCHHH, YMO3aKITFOUSHHUH 110 aHAJIOTHH;

IIPOBOAMTH CAMOCTOSITENIBHO JOKA3aTENbCTBA MATEMaTHUECKUX YTBEPKACHUM (TIPSMBIE U OT
MIPOTUBHOT0), BBICTpAaWBaTh apryMEHTallMI0, MPUBOAUTH MPUMEPHl U  KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY>KJICHHS U BBIBOJIBI,



BBIOMPATH CIIOCO0 perieHus yueOHOH 3a/1auM (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEILICHUS,
BbIOMpaTh HanboJee MOAXOASAIINN C YYETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

111.6.2.2. YV  oOywaromerocs OyayT coOpMHUpOBaHBl  cleayromnme  0a30Bble
HNCCIICAOBATCIBCKUC HeﬁCTBHﬂ KaK 49acCTb IMO3HAaBATCJIbHBIX YHUBCPCAJIbHBIX y‘-Ie6HI)IX HeﬁCTBHﬁZ

MCITOJIb30BATh BOIPOCHI KaK MCCIIEA0BATENLCKUI MHCTPYMEHT MO3HaHUs, (HopMyIupoBaTh
BONPOCH], (UKCHUpYIOIIME MPOTUBOpeUYHe, MpoljeMy, yCTaHaBIMBaTh HCKOMOE WU JaHHOE,
(hopMHUpPOBATh THIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIIMIO, MHEHUE,

MMPOBOAUTE  CaMOCTOSATCIIBHO CHHaHHpOBaHHLIﬁ OKCIICPUMCHT, HCCJICIOBAHUEC IIO
YCTaHOBJICHHUIO 0COOEHHOCTEH MaTeMaTHYECKOTO 06’LCKT8., SABJICHUS, IIPOLECCA, BLIABIICHUIO
3aBUCUMOCTEH MCXKOY O6T)eKTaMI/I, ABJICHUSAMHU, IIPpOLECCaMU,

CaMOCTOSTENILHO (POPMYJIMPOBATH OOOOIIEHUS M BBIBOJBI M0 Pe3yJbTaTaM MPOBEICHHOTO
HAOJIIOICHNs, NCCIIE0BAHUS, OLIEHUBATh JOCTOBEPHOCTD MOYYEHHBIX PE3YJIbTaTOB, BBIBOIOB U
000011IeHHI;

IMPOrHO3UPOBATH BO3MOKHOC PAa3BUTHEC ITPOLECCA, @ TAKIKEC BBIABUI'aTb MPEAIIOIIOKCHUA O
€T0 pa3BUTHUHN B HOBBIX YCJIIOBUAX.

111.6.2.3. Y obyuatomerocst 0yayT chOpMHPOBaHbI yMEHUS pab0TaTh ¢ MHPOPMAIIHEH Kak
9acTh MMO3HABATENBHBIX YHUBEPCATbHBIX YICOHBIX JEHCTBHIA:

BBISIBJIATDH )Ie(bI/II_[I/ITBI I/IH(l)OpMaIII/II/I, JaHHBIX, HeO6XO)II/IMBIX JJIs1 OTBETAa HAa BOIIPOC MU JJIA
PCHICHUA 3a1a1u;

BbIOMpaTh HMHQOpPMAIMI0 M3 HUCTOYHUKOB  pa3IMYHBIX THUIIOB, AaHAJU3UPOBATb,
CHUCTEMaTH3HpOBaTh W HHTEPHOPETHUPOBATh MHGOPMAIMIO PA3IUYHBIX BUAOB U (HopMm
MIpEACTaBICHUS;

CTPYKTYpPHUPOBATh UH(OPMAIIHIO, IPEACTABIATH €€ B Pa3INUHBIX (popMax, WILTFOCTPUPOBATH
rpaduyecku;

OLIEHMBATh HAJIEKHOCTh MH(MOPMAIMM IO CaMOCTOATENbHO  C(HOPMYIHMPOBAHHBIM
KPUTEPUSIM.

111.6.2.4. Y oOyuaromerocss OynyT chOpMHpPOBaHbI yMEHHs OOIIEHUS KakK YacTb
KOMMYHHUKAaTHBHBIX YHHBEPCAIBHBIX YUCOHBIX TCHCTBHIA:

BOCIIpUHUMATL U (I)OpMy.HI/IpOBaTL CYXKIACHUA B COOTBCTCTBUH C YCJIOBUAIMU U LCIAMHU
O6HI€HI/ISI, SICHO, TOYHO, I'PaMOTHO BBIpaXXaTb CBOIO TOYKY 3pPCHHUA B YCTHBIX W IHCBMCHHBIX
TCKCTAX, 1aBaTh MMOSICHCHUA 110 XO4Y PCHICHUA 3aa4l, KOMMCHTUPOBATH HOHy‘lCHHLIﬁ pe3yJbTar;

B XOJIe O0CYXJI€HMsI 3a/aBaTh BOIPOCHI IO CYLIECTBY OOCYX/J1aeMOW TeMbl, IPOOIEMBI,
pelraeMoi 3aaauu, BBICKA3bIBaTh WJEH, HALIEJICHHBIE HA MOMCK PELIEHMs], COMOCTaBJIATh CBOU
CYXKIEHHS C CYXJIEHUSIMU IPYIMX YYacCTHHUKOB JaMajora, oOHapyuBaTh pa3jHyuue U CXOJICTBO
HO3MLINH, B KOPPEKTHOU popme HopMyTupoBaTh pa3HOIIACHs, CBOM BO3PAKEHHUS;

MPEJICTaBIATh Pe3ybTaThl pPELICHUsS 3a7aud, JKCHEPUMEHTAa, HCCIIEIOBAHUS, IMPOEKTa,
CaMOCTOSITENIbHO BBIOMPATh (hOpMaT BBICTYIICHHSI C YUETOM 337124 MTPE3EHTAMH U 0COOCHHOCTEH
ayJIMTOPUH.

111.6.2.5. Y olyuaromerocst OynyT copMHUpPOBaHbI YMEHHUS CaMOOPIaHU3aLUU KaK 4acTb



PEryJIATUBHBIX YHUBEPCAIBHBIX YUEOHBIX AEHCTBUIA:

COCTaBJIATh IUIaH, ANTOPUTM pEUICHHs 3aJauyd, BBHIOMPATh CIOCOO pELIEHUs C y4eTOM
UMEIOIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTh U KOPPEKTUPOBATH
BapHaHThI PEUICHUH ¢ y4eTOM HOBOM MH(OPMALINH.

111.6.2.6. Y oOyuaromerocss OynyT chOpMHpPOBaHbI YMEHHsS CaMOKOHTPOJS KakK 4acTb
PETYIISATUBHBIX YHUBEPCATBHBIX YUECOHBIX TCHCTBHIA:

BJIaJIeTh HaBbIKaMM II03HABaTEIIbHOMU pe(bHeKCI/II/I KaK OCO3HaHUA COBCPIIACMBIX JEHUCTBUN U
MBICJIUTCIIBHBIX ITPOLICCCOB, UX PE3YJIBTATOB, BJIIAZICTDH crocodamu CaMOIIPOBEPKH, CAMOKOHTPOJIA
mponecca u pe3yjibTaTa pCICHUA MaTeMaTH4YeCKOi 3aJa4Hu,

MPEABUAECTh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IPH DPEIICHUM 3a]1a4¥, BHOCHUTH
KOPPEKTHBBI B JEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAaHHBIX, HAlJIEHHBIX OIIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLIEHMBATh COOTBETCTBUE PE3yJbTaTa TN U YCIOBHUSIM, OOBSICHATh MPUUMHBI TOCTHKEHHUS
WIM HEJOCTIKEHUS pe3ylbTaToB JESATENIbHOCTH, HAaXOJIUTh OIIMOKY, JaBaThb OLEHKY
npruoOpPETEHHOMY OTIBITY.

111.6.2.7. Y oOyuatomierocst 0yayT chopMHUPOBAHBI YMEHHUSI COBMECTHOM 1€ATEIbHOCTH:

MOHUMATh U HCIOJB30BATh MPEUMYIIECTBA KOMAaHIHOW M WHIUBUAYaIbHOU pabOTHI MpHU
pPEICHNN y‘—Ie6HI)IX 3aaa4, MNOpPHHUMATb MCJIb COBMECTHOU JACATCIBHOCTH, IIJIAHUPOBATH
OpTaHM3AIMI0 COBMECTHOU pabOThI, pacmpeneNsTh BUABI pabOT, JOrOBapUBaAThCS, 00CYXKIATh
MPOIIECC B pe3yabTaT paboThl, 0000IIaTh MHEHHUS HECKOJIBKHUX JIIOJICH;

y4acTBOBaTh B TPYMNIOBBIX (opmax paboTsl (00CykaeHus, oOMEH MHEHH, "MO3roBble
IITYPMBI" ¥ HHBIE), BBITIOJIHSTH CBOIO YaCTh Pa0OTHI 1 KOOPTUHHPOBATH CBOM ICHCTBHS C IPYTHMHU
YJIeHAMHU KOMaHbI, OLIEHUBATh KayeCTBO CBOETO BKJaja B OOLIMI MPOIYKT MO KPUTEPHSM,
c(OpPMYIHPOBAHHBIM YYACTHUKAMHU B3aUMOICHCTBHSI.

111.6.3. TlpenmeTHble pe3yibTaThl OCBOEHHS MPOrpaMMBbl MO MaTeMaTHKe Ha 0a30BOM
YPOBHE Ha YPOBHE CpEJHEro o01iero o0pa3oBaHus NPeCTaBIECHbI 110 To1aM 00yUYeHHs B paMKax
OTJIeNIbHBIX YU€OHBIX KypCOB B COOTBETCTBYIOIIMX pa3zesiaX IporpaMMbl [0 MaTeMaTUKE.

111.7. ®PepepanbHasa paboyas nporpamma y4yebHoro Kypca "Anrebpa u
Hayana matemaTu4yeckoro aHanusa".

111.7.1. IlogcauTenpHasd 3aUCKA.

111.7.1.1. Yuebnslit kypc "Anrebpa u Hauarza MaTeMaTH4yeckoro aHanamu3a" obecrieunBaeT
MHCTPYMEHTAJIbHYI0 0a3zy Il H3y4EeHHUS BCEX €CTeCTBEHHO-HAyUHBIX KypcoB, (OpPMHpYET
JIOTHYECKOE W a0CTPAKTHOE MBINUICHHE 00yJarOMIUXCsl Ha YPOBHE, HEOOXOIUMOM ISl OCBOCHUS
y4eOHBIX KypcoB MH(POPMATHKH, OOIIECTBO3HAHUS, UCTOPHUHU, CIIOBECHOCTH. B pamkax ydeOHOTrO
Kypca "Anrebpa W Hayajla MaTeMaTHYecKoro aHanuza" oOydaromuecs OBJIAJeBalOT
YHHMBEPCAJIbHBIM SI3bIKOM COBPEMEHHOM HayKH, KOTopas (OpMyJIHpyeT CBOM JIOCTHXKEHHUS B
MaTteMaThuieckou gopme.

111.7.1.2. YuebHblii Kypc anreOpsl M Hadajdl MaTeMaTHYECKOTO aHaju3a 3aKJIaJbIBaeT
OCHOBY JUIsl yCIICLITHOTO OBJIAJICHUS 3aKOHAMH (DPU3UKHU, XUMHH, OMOJIOTHH, TOHUMaHUS OCHOBHBIX
TEHJICHIIMI YKOHOMHMKH U OOIECTBEHHOM XKM3HM, MO3BOJIIET OPUEHTHPOBATHCSA B COBPEMEHHBIX
HU(POBBIX U KOMIBIOTEPHBIX TEXHOJIOTUSAX, YBEPEHHO UCIIOJIb30BATh UX B IOBCEIHEBHOM KU3HU.



OBnageHne aOCTPAaKTHBIMH M JIOTUYECKM CTPOTMMHM MaT€MaTHUYECKUMH KOHCTPYKLHSIMHU
pa3BUBaeT yMEHHME HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTb YTBEPKICHHUS,
UCIIOJIb30BaTh 00OOIIEHNEe M KOHKPETH3aluio, a0CTparupoBaHUE M AHAJIOTUIO, (OPMHUPYET
KpeaTUBHOE U KPUTHYECKOE MbIlLIeHue. B xone usyuenus anreOpbl ¥ Hayal MaTEMaTHYECKOTO
aHalM3a Ha YPOBHE CpEJHEro oduero odpa3oBaHus OOyYaroIMECs IMONy4YarOT HOBBIA OIBIT
pelleHns TPUKIAIHBIX 3a]ad, CAMOCTOSITEILHOTO IOCTPOEHHS MAaTeMaTHYeCKUX MOoJIene
peasbHBIX CUTYyallMii M WHTEpHpEeTalMy MOJTYYEeHHBIX PELICHHH, 3HAKOMATCS C NpUMepamu
MaTeMaTHYeCKHX 3aKOHOMEPHOCTEH B NpPUPOJE, HAYKE U B HCKYCCTBE, C BbLIAIOIIUMUCS
MaTeMaTHYECKUMH OTKPBITUAMHU U UX aBTOPAMHU.

111.7.1.3. VueGHpIi Kypc anreOpsl M Hayajl MaTeMaTH4YeCKOro aHaiu3za oO0janaer
3HAYUTEIbHBIM BOCHHUTATENbHBIM IOTEHLIUAIOM, KOTOPBIM peanu3yeTcss Kak 4depe3 y4eOHBIH
MaTepuall, CIOCOOCTBYIOIINH (HOPMUPOBAHHIO HAYYHOTO MHPOBO33PEHHS, TaK U dYepes
cneunuky y4yeOHOM JIeATENbHOCTH, TpeOyromeld CcaMOCTOSATENIBHOCTH, AaKKypaTHOCTH,
HpO)IOH)KHTCJ'IBHOfI KOHICHTPAIMKM BHUMAaHUA U OTBETCTBCHHOCTH 3a HOJ'Iy‘-IeHHI)II\/'I pE3ybTAaT.

111.7.1.4. B ocHOBe MeTOAMKHN OOy4eHus aireOpe W HayajsaM MaTeMaTHYeCKOro aHaJIn3a
JICKUT ACSITeTbHOCTHBIN NPUHIUI 00yUYESHHUSI.

111.7.1.5. B cTpykType mnporpamMMbel mo aireOpe M HayajgaM aHajlu3a BbBLACIISIOTCS
CIEAYIOIINE COoJepKaTelIbHO-MeToAndeckue JuHuu: "YUucna u BeruucieHusa", "OyHKIUU U
rpaduku", "YpaBHeHus u HepaBeHcTBa'", "Hauana marematnueckoro ananu3za", "MHoXecCTBa U
noruka". Bce OCHOBHBIE COAEPKATEIBHO-METOANYECKHAE JTMHUU U3yYAOTCS HA MPOTSKEHUH IBYX
aer oOyueHHs Ha ypOBHE CpeaHero oouiero obpaszoBaHus. J[aHHBIA yueOHBIH Kypc sBISETCS
WHTErpaTUBHBIM, OOBEAMHSAS B cebe cojep)KaHHe HECKOJIbKMX MaTeMaTHUYeCKUX TUCIUIUIMH:
anreOpa, TPUTOHOMETPHS, MATEMAaTUUYECKUI aHaJIN3, TEOPHsI MHOXKECTB U Jipyrue. O0yuatommuecs
OBJIAJICBAIOT HIMPOKUM MaTEMaTHUYECKUM allllapaToM, Y HUX MOCJIeNI0BaTeIbHO (GOpMUpPYETCs U
COBEPULIEHCTBYETCSI yMEHHE CTPOUTHh MAaTEMAaTUYECKYI0 MOJIENb PEAJIbHON CUTYyallH, IPUMEHATh
3HAHUA, TIOJy4yeHHbIe B yuyeOHOM Kypce "AnreOpa M Hayalla MaTeMaTU4YeCKOro aHaiusa', Jis
pelIeHUs]  CaMOCTOATENbHO  C(HOPMYITUPOBAHHON  MaTeMaTH4ecKOd 3amaud, a 3aTeM
HWHTEPIPETUPOBATH MOTYUEHHBIN pe3ysIbTar.

111.7.1.5.1. ConepxarenpHo-MeTonuueckass JuHUsA "Yucna u BbIYMCIEHHs" 3aBeplIaeT
(hopMupoBaHNE HABBIKOB HCIIOJB30BAHUS JCHCTBUTEIBHBIX YHCEN, KOTOPOE OBLJIO HAyaTo Ha
ypOBHE OCHOBHOTO 00ImIero odpazoBanus. Ha ypoBHe cpeaHero odiero oopasoBaHus ocodoe
BHUMaHHUE yNeseTcs (POPMUPOBAHUIO MPOYHBIX BBHIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIONIUX B
ce0sl UCTIONIb30BaHNE PA3NIUYHBIX (OPM 3aNUCH JEHCTBUTEILHOTO YMCIIA, YMEHHUE PAlMOHAIBHO
BBITIOJIHATH JICUCTBUS C HHUMH, JeJaTh MPUKHUIKY, OIEHWBaTh pe3ynbrar. OOydaroniuecs
MONy4aloT HAaBBIKU TNPUOTMIKCHHBIX BBIYUCICHUHN, BBIMOTHEHHUS JEHCTBUH C dYHCIaMH,
3aMMCaHHBIMHU B CTaHIAPTHOM (hOpMeE, UCTIOIH30BAHMSI MATEMATHUYECKUX KOHCTAHT, OIICHUBAHUS
YHUCJIOBBIX BBIPAXKEHUH.

111.7.1.5.2. CopepxatenpHasi JUHUS "YpaBHEHUS U HeEpaBeHCTBA" pealn3yercs Ha
HPOTSDKEHUH BCETo OOYYEeHHUsI Ha YPOBHE CPEJHEro o01ero o0pa3oBaHusl, MOCKOIbKY B KaXKIOM
paszene NpOrpaMMbl MPEAyCMOTPEHO pEIIEHHE COOTBETCTBYIOLMX 3agad. OOydaromuecs
OBJIAJICBAIOT PA3NIMYHBIMA METOJAMHU PEUICHMs] LEJbIX, PalMOHAIbHBIX, HPPALUOHAIBHBIX,
MOKa3aTeIbHbIX, JOTapU(PMHUUECKUX M TPUTOHOMETPHUUECKHX YpaBHEHUH, HEPAaBEHCTB M HX
cucreM. [lomyueHHbIE yMEHHS MCIOJIB3YIOTCS MpPU HCCIEIOBAHUM (QYHKUUH C TOMOIIbIO
MIPOU3BOJIHOM, pEIIeHWH NPUKIATHBIX 3a7ad W 3a7ad Ha HaXOXKJeHUE HauOONbIIUX U
HaMMEHBIIMX 3HaueHuH ¢yHkumu. JlaHHas conepareibHas JTUHHUS BKJIIOYAET B ceOs Takke
(¢hopMUpoBaHME YMEHHI BBIMOJHATHL pacueThl Mo QopmyiaMm, MpeoOpa3oBaHUs LENbIX,
palMOHAIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUUECKUX BBIPAKEHUM, a TAK)XKE BBIPAXKCHUIA,
coJlepKalluX cTerneHn U Jorapupmel. B xoxe wusydeHus anreOpanueckoro marepuana



OPOMCXOMUT JAbHEHIee pPa3BUTHE AITOPUTMUYECKOTO M aOCTPAaKTHOTO  MBIIUICHUS
oOydaromuxcsi, GOpMHUPYIOTCSI HAaBBIKU JETYKTUBHBIX PacCykKIeHHUH, pabOThl C CUMBOJIBHBIMU
(bopmamH, TpECTaBICHNUS 3aKOHOMEPHOCTEH U 3aBUCHMOCTEH B BUJE PABEHCTB U HEPABEHCTB.
Anrebpa npeziaraet 3QpQeKTUBHbIE HHCTPYMEHTHI JUIS pEUICHHs] TIPAKTHUYECKUX U €CTECTBEHHO-
Hay4HBIX 3aJa4, HarJIsAHO JEMOHCTPUPYET CBOM BO3MOXHOCTHU KaK s3bIKa HAyKH.

111.7.1.5.3. CopepxarenpbHo-MeTOonMYecKass JUHUA "@YHKIUM U rpapuku” TECHO
nepernyeTaeTcs ¢ APYTUMH JMHUSIMH y9e0HOTO Kypca, TMOCKOJIbKY B KaKOM-TO CMBICTIE 3a/1aeT
MOCIIC/IOBATeILHOCTh ~ M3YYCHHS ~ Marepuania. VI3ydeHuWe  CTENEeHHOH, ITOKa3aTeabHOM,
JIOTapU(PMHUUECKON ¥ TPUTOHOMETPUIECKUX (DYHKIIHA, UX CBOMCTB M TPAPHUKOB, HCIIOJIb30BaHHE
GYHKITUH 1715 peleH s 3a/1a4 U3 IPYTUX YIeOHBIX MPEAMETOB U peaTbHOU )KH3HU TECHO CBSI3aHO
KaKk ¢ MaTeMaTHYECKUM aHAJIM30M, TaK M C PCIICHHEM ypaBHCHHMU W HepaBeHCTB. Ilpu 3Tom
0OJIBIIIOE BHUMAHHE yHaeiseTcss GOpMHpPOBAHUIO YMEHHUS BhIpaxarh (HOpPMyIaMH 3aBHCHMOCTH
MEXY pa3IMYHbIMH BEJIMYMHAMU, HCCIICIOBATh MOJyYeHHbIC (DYHKIIUU, CTPOUTH UX TpadUKH.
Martepuan cojaep)kaTeabHOW JIMHUW HAIEJICH Ha Pa3BUTHE YMEHUH W HABBIKOB, ITO3BOJISIOIINX
BBIPA)KaTh 3aBUCUMOCTH MEKY BEJTMUNHAMH B pa3IHUHON (opMe: aHATUTHIECKOM, rpadudeckoi
" cioBecHOW. M3ydeHne Marepuaiia CIiOCOOCTBYET Pa3BUTHIO aTOPUTMHUYECKOTO MBIIUICHUS,
CIIOCOOHOCTH K 00OOIIECHHUIO 1 KOHKPETU3AIIUU, UCTIOIh30BAHUIO aHAIOTHA.

111.7.1.5.4. CopepxxarenpHass nuHus "Havama marematwdeckoro aHanm3a' TMO3BOJSIET
CYIIECTBEHHO PACIIMPUTh KPYr KaK MaTEMaTUYECKUX, TaK U MPUKIAIHBIX 3a7a4, JTOCTYIMHBIX
00y4aromuMcs, y KOTOPBIX MOSBIISETCS BOZMOXKHOCTh UCCIIEIOBATh U CTPOUTD rpaduku GyHKIUH,
OTIpECIATh MX HAUOONbIINE W HAUMEHBIINE 3HAYEHUS, BBIYUCIATE TUIOMAIu QUryp U 00beMbl
TeJ, HAaXOJIUTh CKOPOCTH M yCKopeHus mporeccoB. ComepxaTenbHasi TUHUS OTKPHIBA€T HOBBIC
BO3MOKHOCTH TIOCTPOCHHMSI MAaTeMaTHUYECKUX MOJENEeN peanbHbIX CHUTYyallui, HaXOXKIEHUs
Hannquero pemeHI/m B HpI/IKJ'Ia)IHI)IX, B TOM YHCJIC COIHMAJIBbHO-DKOHOMHWYCCKHUX, 3aaadax.
3HaKOMCTBO C OCHOBAMH MaT€MAaTHYECKOTO aHallh3a CMOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO,
(hopMaIbHO-TOTMYECKOr0 U KPEaTUBHOTO MBILIUICHUS, (POPMHPOBAHUIO YMEHHH pacrno3HaBaTh
MPOSIBIICHUS 3aKOHOB MAaTEeMAaTHKH B HayKe, TEXHUKE W UCKyccTBe. OOydaromuecs y3HAKT O
BBIJAOLINXCS pe3ynLTaTax, HOqueHHBIX B X01€ paSBI/ITI/ISI MaAaTEMAaTUKHN KaK HaYKI/I, " Uux aBTOan.

111.7.1.5.5. ConepxaTtenbHo-MeTOAUYECKAss TUHUS "MHOXKECTBa U JIOTUKA" B OCHOBHOM
MOCBSIICHA JJIEMEHTAM TEOPHUU MHOXKECTB. TEOpeTHKO-MHOKECTBEHHBIC TIPECTABICHUS
MPOHU3BIBAIOT BECh KypPC MIKOJIBHOW MaTeMaTUKH U TIpeIaraloT Hanooliee YHUBEPCATbHBIN SI3bIK,
OOBEIMHSIONIMKA BCE pa3Jielibl MAaTEeMAaTHKH H €€ TPHIOKCHUW, OHH CBS3BIBAIOT pa3HbBIC
MaTeMaTHYeCKUe NUCUUIUIMHBI B €IUHOEe Iiefioe. BaXHO JaTh BO3MOXKHOCTH OOydYaroImeMycs
MMOHMMATh TEOPETHKO-MHOKECTBEHHBIH 361K COBPEMEHHOW MAaTEMATHKHU W UCTIOIB30BATh €T0 JIIs
BBIPAXKEHUS] CBOUX MBICIICH.

111.7.1.6. B yue6HOM Kypce "AnreOpa 1 Hauajga MaTeMaTUYECKOTO aHaIN3a" MPUCYTCTBYIOT
TaK)Ke OCHOBBI MaTeMaTHUYECKOT0 MOJIEIMPOBAHUS, KOTOPbIE MPU3BaHbl CHOPMHUPOBATH HABBIKU
MIOCTPOEHHSI MOZEJICH pealbHbIX CUTYalMi, NCCIIEA0BAaHUS 3TUX MOJEIEH C MOMOIIBIO anmnapara
anreOpbl 1 MaTEeMaTHYECKOr0 aHaJIM3a M MHTEPIpPETallMd MOJYYEHHBIX pe3yJIbTaTOB. 3aJaHus
BKJIIOUEHBI B Ka)/IbI U3 pa3[esioB MPOrpaMMbl, MOCKOJIbKY BeCh MaTepHall yueOHOro Kypca
HIMPOKO UCTIONB3YETCA [T pEIEHUS NPUKIIaHbIX 3a1a4. [Ipy peleHnn peaabHbIX IPaKTHYECKUX
3agad oOydaromuecs pa3BUBAIOT HAOIIONATENIbHOCTh, YMEHUE HAXOAWUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCsi, HMCIONb30BAaTh AHAJIOTHIO, 0000IIaTh M KOHKPETH3MPOBATH IMPOOIEMYy.
JesTenbHOCTh MO (OPMHPOBAHUIO HABBIKOB DELIEHUS NPUKIAAHBIX 3aad OpraHu3yercs B
npoliecce U3y4eHus Bcex TeM yueOHoro Kypcea "Anredpa 1 Hayajla MaTeMaTHYeCKOro aHaiamusa'.

111.7.1.7. O6mee Yucio 4YacoB, PEKOMEHIOBAaHHBIX IS H3y4YeHUsS Yy4eOHOTO Kypca
"AnreOpa 1 Hauana Matemarudyeckoro aHaiuza", - 170 gacos: B 10 kiacce - 68 yacoB (2 yaca B
Heneno), B 11 kmacce - 102 gaca (3 yaca B Henenio).



111.7.2. Conepxanue obyuenus B 10 kmacce.
111.7.2.1. Yncna n BBIYUCIICHHUS.

Parnmonansheie ynciaa. OOBIKHOBEHHBIE U JECATHYHBIE APOOH, MPOLEHTHI, OECKOHEUHbIE
nepuoguueckue  Apodu. Apudmernyeckue Omepaldd €  palMOHAIbHBIMU  YHCIIAMU,
npeoOpa3oBaHUsl YMCIOBBIX BblpakeHui. [IpumeHeHue apoOeil M MPOLEHTOB JUISL pEIICHUsS
MIPUKJIAHBIX 33/1a49 U3 Pa3JIMYHbIX OTPACIEH 3HAHUN U PeabHOW KU3HHU.

I[eﬁCTBHTeHBHLIC quciia. PaI_II/IOHaHLHBIG U UppalOHAJIBHBIC YHCJIA. ApI/I(bMeTI/I‘-ICCKI/IC
ornepanru C )Iel\/IICTBHTeJ'H)HI)IMI/I YHCJIaMH. HpI/I6JII/I)I(eHHLIe BBIYUCIICHUS, IIpaBUJIa OKPYTJICHUS,
IMPUKUAKA U OLICHKA pE3yJibTaTa BBIYHCIICHUIA.

Crenenp c 1enbiM mokazareneMm. CranmapTHas (Gopma 3amucu JASHCTBUTEIBLHOTO YHCIA.
Hcnonb3oBanue moaxonsmiel QopMbl 3amucu JEHCTBUTENBHBIX YHCEN MJisg pelleHus
MMPaKTUYCCKHUX 3aJia4 U MPEACTABIICHHUA JaHHBIX.

Apudmernueckuil KOpeHb HaTypaIbHOM cTeneHu. JleicTBHs ¢ apuMeTHUECKUMHU KOPHIMU
HaTypaJIbHON CTEIEHHU.

CHHyC, KOCMHYC M TaHT€HC YHMCIOBOI'O apryMeHTa. APKCHHYC, apKKOCHHYC, apKTaHTEHC
YHCIIOBOTO apryMeHTa.

111.7.2.2. YpaBHEHMs U HEPABEHCTBA.
ToxaecTBa U TOKIECTBEHHbIE IPEOOPA3OBaAHUSI.

[IpeoOpa3oBanue TPUTOHOMETPUYECKHX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPHUYECKHUE
(hopMybL.

YpaBHeHHE, KOPEHb YpaBHEHUs. HepaBeHCTBO, pellieHne HepaBeHCTBA. MeTox MHTEpBaoB.
Pemenue nenbix 1 [poOHO-PALIMOHAIBHBIX YPaBHEHUN U HEPABEHCTB.

Pemrenne nppaloHaIbHBIX YPAaBHEHUN U HEPABEHCTB.

Pemrenne TpUroHOMETpUYECKUX YPAaBHEHH.

IIpuMeHeHHe ypaBHEHUN U HEPABEHCTB K PEIICHUI0 MAaTEMaTUYECKHUX 3aJ]ad U 3a1ad U3
pa3IUYHbIX 00JaCTe HayKU U peaibHON KU3HU.

111.7.2.3. ®yskun u rpaduxu.
OyHkuus, crnocods! 3aganus pyHkiuu. ['paduk pynkunu. Bzaumuo oOpaTtHble QyHKITUH.

OO6nacTh onpeneneHuss U MHOXKecTBO 3HaueHU Qynkiuu. Hynu ¢ynkuuun. [IpomexyTku
3HAKOMOCTOSIHCTBA. YeTHbIE U HeUeTHbIE (PYHKIINU.

CrenenHas QyHKIMS C HaTypajdbHBIM M LIEJbIM TOKa3aTeneM. Ee cBoiicTBa u rpaduk.
CgoiicTBa 1 rpaduK KOPHS N-0il CTETICHH.

TpuroHomerpuyeckas OKPYXHOCTb, ONpEIENCHHEe TPUTOHOMETPUUECKUX  (QYHKUUI
YHCIIOBOTO apryMeHTa.

111.7.2.4. Hayana MaTeMaTH4ECKOro aHAJIN3A.



HOCJ’IG)IOBaTCJ'IBHOCTI/I, CIIOCOOBI 3aJaHusA IMOCJIEIOBATEILHOCTEIA. MOHOTOHHBIE
IOCIC10BATCIIBHOCTH.

Apudmernueckass W reoMeTpuueckas —mporpeccud.  beckoHeuHo  yObIBaromas
reoMerpuueckas nporpeccusi. Cymma 6ecKOHEUHO yObIBaroIie reoMeTpuuecKoil Mporpeccuu.
dopmMyna CI0XKHBIX MPOLEHTOB. Vcronb30BaHHE MPOTPECCHM Ul PEIIeHHs] peaslbHBIX 3a7ay
MIPUKJIaJHOTO XapaKTepa.

111.7.2.5. MHOXkeCTBa U JOTHKA.

MHosecTBO, omnepanuu Haja MHoxkecTBamu. Juarpammsl Oilnepa-Benna. Ilpumenenue
TEOPETUKO-MHOKECTBEHHOI'O aImmapara JUisl OIMCAaHUS peajbHBbIX IPOLECCOB U SBIEHUU, IPU
pELIeHNH 3314 U3 IPYTUX yU4eOHBIX MPEAMETOB.

Omnpenenenue, Teopema, CI€ICTBUE, 10KA3aTEIbCTBO.

111.7.3. Conepxanue obyuenus B 11 kmacce.

111.7.3.1. Yncna v BeIYMCIEHUS.

Harypanbnsle u nensie yncina. [Ipu3Haky AeIMMOCTH HEIbIX YUCEL.
Crenens ¢ palMoHaIbHBIM ITOKa3ateneM. CBONWCTBA CTENEHH.
Jlorapudm yucna. JlecaTnynblie U HaATypaJbHbIE JOrapU(pMBbI.
111.7.3.2. YpaBHEHMs U HEPABEHCTBA.

[Ipeobpa3oBanue BbIpaXeHUH, CoepKaIIUX JOTapUPMBI.
[TpeoOpa3oBanue BBIpAKEHUN, COACPIKAIIMX CTENCHH C PAllMOHAIIBHBIM MTOKA3aTeJIeM.
[Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB.

ITokazarenbHblE ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuuecknue ypaBHEHHs U HEPABEHCTBA.

Cucrempl JIMHEHHBIX ypaBHEHUM. PenieHue NpUKIagHBIX 3a7ad C MOMOILBIO CHCTEMBI
JIMHENHBIX YPABHEHUM.

Cucremsl 1 COBOKYITHOCTH pallMOHAJIbHBIX ypaBHCHI/Iﬁ 1 HCPABCHCTB.

[IpuMeHeHne ypaBHEHHI, CUCTEM U HEPABEHCTB K PEIEHUIO MAaTEMAaTUYECKUX 3a/1a4 U 3a7a4
U3 Pa3IUYHBIX 00JacTel HAYKU U pealbHON KU3HH.

111.7.3.3. ®ynkuuu u rpapukH.

@Oynxkiys. [lepuognueckue pyHkunu. [lpomexxy Tk MOHOTOHHOCTH (DYHKIIMHU. MaKCUMYyMBbI
1 MUHUMYMBbI QyHKIMM. Hanbompiiee 1 HauMeHblllee 3HaueHne (PyHKIIUN Ha TIPOMEXKYTKE.

Tpuronomerpudeckue GyHKIMU, X CBOMCTBA U TPaPUKH.

[TokazarenbHas u Jorapudmuueckas GyHKINHU, KX CBOMCTBA U IpaUKH.



Hcnonb3oBanue rpadukoB GyHKIMN A7 peIIeHUs] ypaBHEHUH U JIMHEHHBIX CHCTEM.

Ucnons3zoBanne rpadukoB (PyHKIUN IS HCCIEIOBAHUS TPOILIECCOB U 3aBUCHUMOCTEH,
KOTOpBIE BO3HUKAIOT MPH PEUICHUH 33/1a4 U3 APYTUX YIEOHBIX IPEIMETOB U PEATbHON KU3HU.

111.7.3.4. Hayana maTeMaTH4E€CKOT0O aHAIM3A.
HenpepsiBHble QyHKINU. METOA HHTEPBAJIOB /IS pEIIEHUs] HEPABEHCTB.
[TpousBoanas ¢pynkuuu. ['eomerprueckuii u GU3NUECKUN CMBICT POU3BOIHOM.

[TpousBosHbIe 37eMeHTapHBIX (YHKIMNA. DOpMysIBl HAXO0XKJICHHUS MPOU3BOJHON CYMMBI,
MIPOU3BEACHUS U YACTHOTO (PYHKIIHIA.

HpI/IMCHeHI/IC HpOI/I3BO,Z[HOI>'I K UCCIICAOBAaHHUIO (I)yHKI_[I/Iﬁ Ha MOHOTOHHOCTb U DKCTPEMYMBI.
HaXOH()ICHI/Ie HauOOIBIIEr0 U HAMMEHBIIIETO 3HAUYCHUS CbYHKHI/II/I Ha OTPE3KE.

[lpuMeHeHre MPOM3BOJHOM ISl HAXOXKICHUS HAWJIYYIIETO PEIICHUS B TPHKIAIHBIX
3aj1a4ax, JUIsl ONpeeIICHIsI CKOPOCTH Mpoliecca, 3alaHHOT0 (GopMyIIoN HiTH TpadKOM.

ITepooOpasnas. Tabnuia nepBooOpa3HbIX.

Wuterpan, ero reomerpuueckuil u ¢usnueckuid cMbicil. Bblymcienue uHTErpaia 1o
tdbopmyne Herotona-JleitOHua.

111.7.4. Ilnanupyemble NpeIMETHbIE pe3ybTaThl OCBOEHUS ¢eaepatbHON paboueit
nporpaMMbl  yueOHoro kypca "AnreOpa M Hayala MaTeMaTHMYeCKOro aHaiu3a"' Ha YpOBHE
cpemHero odmiero oopasoBaHus.

111.7.4.1. IlpeameTHble pe3yabTaThl MO OTAEIBHBIM TeMaM ydyeOHoOro kypca "AureOpa u
Hayasia MmaTemaruyeckoro ananuza". K xoniy 10 kiacca oOydaromuiics HayuuTCs:

111.7.4.1.1. Yucna 1 BLIYUCIICHUA:

OIICPHUPOBATH TMOHATHUAMU: pPalUMOHAIBHOC H )ICI\/'ICTBI/ITeJ'IBHOC YqHuCJIo, OOLIKHOBEHHAS H
JACCATHYHAaA ):[p06L, IMPOLCHTHI;

BBIITOJIHATH apI/I(l)MeTI/I'-IeCKI/Ie onepanru ¢ paivOHAJIBHBIMHA U HGﬁCTBHTGHBHBIMI/I qucjaaMu,

BBITOJIHATh TNPHOIMKEHHBIE BBIUMCICHUS, HWCHONb3Yys INpaBWiIa OKPYIJIEHUS, JenaTh
MIPUKHUJIKY U OLIEHKY PE3yJIbTaTa BIYNCICHUM;

OINEepPUPOBATh MOHATHAMM: CTENEHb C LEJbIM IOKa3aTeleM, CTaHAapTHas (¢opma 3amucu
JEHCTBUTENBHOTO YMCiIa, KOPEHb HATypalbHOM CTENEHH, MCIIOJIb30BaTh MOAXOASIIYI0 (hopmy
3aIUCH NEUCTBUTENBHBIX YUCEII IS PELIECHUs IPAKTUUECKUX 3a/1a4 U IIPEICTABIICHUS 1aHHBIX;

OIICPHUPOBATH IMOHATUAMU: CUHYC, KOCHUHYC U TaHT'CHC IIPOU3BOJIBHOT'O yTIJjia, UCIIOJIb30BATh
3aIUChb IMPOU3BOJIBHOI'O YTJIa Y€PEe3 O6paTHLIC TPUTOHOMCTPUYICCKUC (by'HKI_II/II/I

111.7.4.1.2. YpaBHeHUs U HEPABEHCTBA:

OIIEpUPOBATh MOHATHAMH: TOXKIECTBO, YPaBHEHHE, HEPABEHCTBO, LIEJ0OE, PAallMOHAIBHOE,
HppalMOHAIbHOE YPaBHEHNE, HEPABEHCTBO, TPUTOHOMETPHUUECKOE YPAaBHEHUE;

BBIIIOJIHATH HpCOGPaSOBaHI/Iﬂ TPUTOHOMCTPHICCKUX BLIpa)KCHI/Iﬁ )51 peuiaTtb



TPUTOHOMCTPUYICCKUEC YPABHCHUS

BBITIOJIHATH HpGO6p330BaHI/I5I LEJIBIX, palUOHAJIIBHBIX W HpPPAlUOHAJTIbHBIX BBIpa)KeHI/Iﬁ u
peiraTb OCHOBHBIC THUIILI LCJIBIX, PAIITUOHAJIBHBIX U UPppAlMOHAIIBHBIX ypaBHCHI/Iﬁ " HCPABCHCTB,

IMPUMCHATHE YPABHCHUA W HCPABCHCTBA I PCIICHHUA MATEMATUUYCCKUX 3aJa4d W 3aJad U3
PA3JINIHBIX oOnacreit HAayKHu U peanLHoﬁ KHU3HU,

MOJICIUPOBATh pEalbHBbIC CUTyallMd Ha S3bIKE alnreOpbl, COCTaBISATH BBIPAKCHHUS,
YpaBHEHHUsl, HEPaBEHCTBA [0 YCIOBHMIO 3aJlayd, MCCIEI0BAaTh IOCTPOCHHbIE MOJEIU C
HCIIOJIb30BAHHUEM ammapara anreopsl.

111.7.4.1.3. ®ynkuuu u rpaguku:

OTIepUPOBATH MOHATHAMU: (PYHKITUS, CTIOCOOBI 3a7aHusl (PYHKIIUU, 00JIACTh OTPE/ICTICHUS U
MHOX€ECTBO 3HaUeHHH QyHKIMU, TpapuK QyHKIUHN, B3aUMHO 0OpaTHbIe (QyHKIIUH;

OIIEepUPOBATh MOHATUAMHU: YETHOCTh U HEUETHOCTh (PYHKINHU, HYJU QYHKIIUH, TIPOMEKYTKH
3HAKOIIOCTOSIHCTBA;

UCIOJIb30BaTh rpaduku GyHKUMN I pelieHus] ypaBHEHUII;

CTPOUTh W YUTATh TpaduKd JMHEHHOW (YHKUIMHU, KBAAPATUYHON (PYHKIIMH, CTCTICHHOMN
(hyHKIIMH C IIEJTBIM TIOKa3aTeieM;

UCMOJIb30BaTh Tpaduku (YHKIMHA AT MCCIEJOBAHUS TNPOLIECCOB M 3aBHCUMOCTEH IpH
pelIeHny 3a/ad U3 APYTUX YUYeOHBIX NMPEAMETOB U PealbHOM KM3HM, BBIpaXKaTh (opMyliaMu
3aBUCUMOCTHU MEXY BEJIMYUHAMH.

111.7.4.1.4. Hayana MmaTeMaTHYECKOTO aHAJIN3A:

ONEpPUPOBATh TMOHATHAMHU: TIOCIIEOBATEIBHOCTh, apUPMeTHUYecKas U TeoMeTpUudecKas
MIPOrpeccuu;

OIEpPUPOBATH MOHATUAMH: OECKOHEYHO yOBIBaOIIasi T€OMETpUUECKasl MPOrPeccusi, cymma
0eCKOHEYHO yObIBAIOIIEH Nr€OMETPUYECKON TPOrPECCU;

3aaBaThb NMOCJICAO0BATCIIbHOCTU pA3JIMIHBIMU CHOCO68.MI/I;

HCIOJIb30BaTh CBOMCTBA IOCIIEOBATEILHOCTEH U MPOTPECCHM JUIsl PEIIeHUs pPeabHBIX
3aJa4 NPUKJIaJHOTO XapaKTepa.

111.7.4.1.5. MHO>XecTBa U JIOTUKA:
OMEepUpPOBATH MOHATUSMU: MHOKECTBO, ONIEPALIMH HAJl MHOKECTBAMU;

HCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIH anmapar Jiisl ONUCaHUs pealbHbIX MPOIIECCOB U
SIBJICHHUM, TIPY PEIICHUH 3a/1a4 U3 APYTUX y4eOHBIX MPEIMETOB;

OIICPHUPOBATH TOHATUAMMU: OIIPCACIICHUEC, TCOPEMA, CICACTBUEC, 1OKA3aTCIILCTBO.

111.7.4.2. IlpeameTHble pe3ynbTaThl O OTAEIBHBIM TeMaM ydyeOHoro kypca "AureOpa u
Hayasia MmaTemaruyeckoro ananuza". K xoniy 11 kiacca oOyvaromuiics HayuuTCs:

111.7.4.2.1. Yucna 1 BLIYUCIIEHUA:



OIICPHUPOBATH NOHATUAMU: HATYPAJIbHOC, LICJIOC YN CJIO, UCIIOJIb30BATh IPU3HAKU JACIIMMOCTHU
LEJIBIX YUCEII, PA3JIOKCHUC YHUCJIa Ha IMMPOCTBIC MHOXUTEIN JJIA PCIICHUA 3a1a4,

OIIEpUPOBATH IIOHATUEM: CTENEHD C PALIMOHAIBHBIM IOKA3aTENIEM;
OTIepUPOBAThH MOHATUSAMU: Jorapudm yucia, 1ecAITUIHbIE U HaTypaJbHbIe JOrapru(MBbl.
111.7.4.2.2. YpaBHEHUs U HEPABEHCTBA!

MIPUMEHSITh CBOMCTBA CTENEHHU JJIsl TPeoOpa30BaHMsI BEIPaKEHH, OTIepUpOBAThH MOHATHSIMHU:
[I0Ka3aTeJIbHOE YPAaBHEHHUE U HEPABEHCTBO, PEIIATh OCHOBHBIE THIIBI ITI0KA3aTEIbHBIX YPABHEHUN
Y HEPABEHCTB;

BBIMOJIHATh TPe0Opa30BaHUsl BBIPAKEHHUH, COJEpXKAIIUX JOrapu(Mbl, ONEpUpOBaTH
MOHATHAMM: JIOTapU(PMUUYECKOE YpaBHEHHWE M HEPaBEHCTBO, pELIaTh OCHOBHBIE THIIbI
JOrapu(pMHUUECKUX YpaBHEHUN 1 HEPABEHCTB,;

HaxOJIUTh PEUICHUS TPOCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB;

OIIEpUPOBATh NMOHATUSAMHU: CUCTEMA JIMHEHHBIX YPaBHEHUN U €€ PEIICHHUE, UCIIOIb30BaTh
CHUCTEMY JINHEVHBIX YPABHEHUH /IS PEIICHUS IPAKTUYECKUX 3a/1a4;

HaXOJUTh PEUICHMs] MPOCTEUIINX CUCTEM U COBOKYIHOCTEM palMOHAJIbHBIX YPaBHEHUH U
HEPaBEHCTB;

MOZICIIMPOBATh PCAJIbHBIC CHUTyallUM Ha A3BIKC anre6p1;1, COCTAaBJIAATb  BBIPAXKCHUA,
YpaBHCHUA, HEPABCHCTBA U CUCTEMBI 110 YCIIOBUIO 3aa4M, UCCIICA0BATh ITIOCTPOCHHBIC MOACIIN C
HCITIOJIb30BAHUCM allllapara aHFerBI.

111.7.4.2.3. ®yskuu u rpaduxu:

ONEpPUPOBATh MOHATUAMU: TepHOAMYECKass (DYHKIUSA, TPOMEXKYTKM MOHOTOHHOCTH
(GyHKIMU, TOYKK 3KCTpeMyMa (YHKIUH, HauOoJiblllee U HauMEeHbllee 3HaueHus (PyHKUMU Ha
POMEXYTKE, UCIIOJIb30BaTh UX JUISl UCCIIE0OBAaHUS (QYHKLUH, 3aJaHHOH rpadukom;

ONEepUpPOBaTh  MOHATUSMU:  TpaQUKH  [OKa3aTeNbHOM,  JIorapupMUUYECKOW U
TPUTOHOMETPUUYECKUX (PYHKIUI, N300paXkaTh X Ha KOOPIUHATHOW TIOCKOCTH U HUCIOJIB30BATh
JUISl pEILICHNs] YPABHEHU U HEPaBEHCTB;

I/I306pa)KaTB Ha KOOpHHHaTHOﬁ IIJIOCKOCTH Fpa(bI/IKI/I JIMHEMHBIX ypaBHCHI/Iﬁ X UCIIOJIB30BAaTh
X I pCICHUS CUCTEMBI JIMHEMHBIX ypaBHeHHI)’I;

HCIIOJIB30BaTh I‘pa(l)I/IKI/I (I)yHI(I_[I/Iﬁ IJI UCCIICAOBaHUA IMPOLECCOB U 3aBHCHUMOCTEH U3 APyrux
y‘~I€6HBIX JUCHTUITIINH.

111.7.4.2.4. Hauana MaTeMaTHYECKOTO aHAIN3a:

OIEepUPOBAThH MOHATUSMU: HETpepbIBHAS (YHKIHUS, IPOU3BOIHAS (PYHKIIMH, UCTIOIb30BaTh
reOMEeTPUYECKUi 1 (PU3NYECKHI CMBICI TPOU3BOIHOM IS pELIeHUs 3a/1ay;

HaXOJUTh MPOU3BOIHBIE 3JIEMEHTAPHBIX (YHKUUH, BBIUUCIATH IPOU3BOJHBIE CYMMBI,
NPOM3BEACHNUS, YACTHOTO (PyHKIIHIA;

HCIIOJIB30BATh IMPOU3BOAHYIO JJII HCCICOOBAHHA (i)YHKIII/II/I Ha MOHOTOHHOCTbP H
OKCTPEMYMBI, IPUMCHATH PE3YJIbTAThI UCCIICAOBAHUSA K ITIOCTPOCHUTO Fpa(bI/IKOB;



HCIIOJIb30BATh MPOU3BOAHYIO U HAXOKACHU A HAWITYUICTO PCHICHUA B IPUKJIAAHBIX, B TOM
YHUCJIC COONHUAJIBHO-OKOHOMHNYCCKHUX, 3aJjadax,

ONEepUPOBATh TMOHATHUAMU: IEpBOOOpa3Has W MHTErpal, MOHUMAaThb TI'€OMETPHUYECKUN WU
(u3nueckuil CMbICT UHTETPANIa;

HAXOJUTh TMEePBOOOPa3HBIC DJIEMEHTAPHBIX (DYHKIIMH, BBIUUCISATH HHTETpal Mo QGopmyle
Hrerorona-Jleiionumna;

peuiaTh IMPUKIAAHBIC 3aJa4, B TOM YUCIIC CONHUAJIBHO-DKOHOMHUYCCKOIO U (I)I/I3I/ILICCK01"O
XapakTepa, CpeaACTBAMH MATEMATHYCCKOT'O aHaIn3a.

111.8. PepepanbHan paboyas nporpamma y4yebHoro kypca "lleomerpusa".
111.8.1. [TossicHuTeIbHAS 3aIIKCKa.

111.8.1.1. BaxxHOCTh YyueOHOTO Kypca TEOMETPHUHU Ha YPOBHE CPETHETO 00111er0 00pa30BaHUS
o0ycJIOBJIeHa NPAKTUYECKOH 3HAYMMOCTBIO METANpeIMETHBIX M MPEIMETHBIX pe3yJIbTaToB
0o0y4eHHs TeOMETPUH B HANpPaBJIEHUHU JIMYHOCTHOTO pa3BUTHA OOydaromuxcs, GopMupoBaHUS
(YHKIIMOHATBHOH MaTeMaTHYeCKOW T'pPaMOTHOCTH, W3YYEHHUS JPYIMX Y4YEeOHBIX TUCIMILIMH.
Pa3Butne y oOyuaromuxcsi NpaBWIbHBIX MPEACTABIEHUH O CYIIHOCTH M HPOUCXOXKIACHUU
reOMETPUYECKUX aOCTpaKLUii, COOTHOLIEHUH PEeabHOTO U UAEATIBHOI0, XapaKTepe OTPaXKeHHUs
MaTeMAaTHYE€CKOW HAayKOM SIBIICHWH U IPOILIECCOB PEANBHOTO MHMPA, MECTE TEOMETPUU B CUCTEME
HAyK W pOJIM MAaTeMaTHYeCKOr0 MOJCIMPOBAHMA B HAy4YHOM IIO3HAHUM U B IIPAKTHKE
croco0CcTByeT (POPMHUPOBAHUIO HAYYHOIO MHPOBO33PEHUS OOYyYarOIIMXCS, a TaKXkKe KayecTB
MBIIIEHHSI, HEOOXOIUMBIX JUI aaNTallii B COBPEMEHHOM OOIIECTBE.

111.8.1.2. T'eomeTpus ABISETCS OTHAM U3 0a30BBIX MPEIMETOB Ha YPOBHE CPETHETO 0OIIETro
o0pa3oBaHus, TaK Kak oOecleYrBaeT BO3MOXKHOCTb M3YYEHHs KaK JUCHUIUIMH €CTECTBEHHO-
Hay4YHOW HAINpaBIEHHOCTH, TAK U TYMaHUTAPHOM.

111.8.1.3. Jloruueckoe MbIUICHHE, (HOPMUPYEMOE TpPU H3YYEHUH OOYYarOIUMUCS
MOHATUIHBIX OCHOB T€OMETPHH W TMOCTPOSHHH IEMOYKH JIOTUYECKHX YTBEPKICHUH B XOje
pelieHusl reOMETPUYECKHUX  3aj]ad, YMEHHE BBIIBUTaThb M  OMNPOBEpPrarh  TUIOTE3bI
HETIOCPEJICTBEHHO WCIONB3YIOTCA TPU pEIIeHUH 3a7ad eCTECTBEHHO-HAYYHOTO IHMKJIA, B
YaCTHOCTH U3 Kypca (PU3HKH.

111.8.1.4. OpueHTamusi yeaoBeKa B MPOCTPAHCTBE - YCIOBHE €r0 COIMAIBHOTO OBITHS,
dbopMa OTpakeHHsS OKpYKAIOIIET0 MHpA, YCIOBHE YCIHEIIHOTO TMO3HAHUS W aKTUBHOTO
npeoOpazoBaHus  JeUCTBUTENbHOCTH.  OmnepupoBaHHE  MPOCTPAHCTBEHHBIMH  OOpa3zaMu
o0BeMHSECT pa3Hble BHIBI y4eOHOW H TPYAOBOH JEATEIBHOCTH, SBISETCS OJHUM W3
npoeccHoHaIbHO BaXXHBIX KayecTB, I[O3TOMY aKTyalbHa 3agada (QOpMHpOBaHHUS Yy
00ydJaromuxcsi TPOCTPAHCTBEHHOTO MBIIIIEHUS KaK Pa3HOBUAHOCTH OOPA3HOTO MBIIIICHUS -
CYHICCTBCHHOI'0O KOMIIOHCHTAa B IIOATOTOBKE K HpaKTquCKOﬁ OCATCIIBbHOCTU 110 MHOTUM
HaIpaBJICHUSIM.

111.8.1.5. Lenb ocBoeHus nporpammel yuedHoro kypea "['eomerpus” Ha 6a30BOM ypoBHE
oOyueHus - oOmieoOpa3oBarenbHOe M OOLIEKYJIbTYPHOE pa3BUTHE OOyYalOUIUXCS dYepe3
obecrieueHre BO3MOKHOCTH MPHOOPETEHHS U UCTIOIB30BAHUS CUCTEMATHIECKUX FEOMETPUICCKUX
3HAHUW W JEWCTBHH, CHEUU(PHYHBIX T'€OMETPHUH, BO3MOKHOCTH YCIICHIHOTO IPOIOJIKECHUS
O6pa3OBaHI/I${ 0 CICHUAJIBbHOCTAM, HE CBA3aHHBIM C IIPUKIIAJHBIM HUCIIOJIE30BAHUECM I'COMETPHH.

111.8.1.6. [IpuopuTteTHBIMU 331a4aMH OCBOEHHUS yueOHoro Kypca "['eomeTpun" Ha 6a30BoM
ypoBHe B 10 - 11 knaccax sBISOTCS:



(dbopMHpOBaHUE MPEICTABICHUS O TEOMETPUH KaK 4YaCTH MUPOBOM KyJIBTYpPBl U OCO3HAHHE
€€ B3aMMOCBSI3U C OKPYKAIOIIUM MUPOM;

(dbopMHpOBaHKE MPEICTABICHUSI O MHOTOTPAaHHUKAX M TellaX BPALICHUs KaK O BayKHEHIINX
MaTeMaTHYeCKUX MOJEIISX, TO3BOJISIONIUX ONMUCHIBATh U U3yYaTh Pa3HbIE SIBICHUS OKPY>KaOIIEro
MUpA;

dbopMHUpOBaHWE yMEHHUS pacClO3HaBaTh HAa YEPTEkKax, MOACISIX M B PEATbHOM MHPE
MHOTOTPaHHUKH U TEJa BPaLEHNUS;

OBJIQ/ICHUE METOJaMM  pELIeHUs 3a7ad Ha IOCTPOEHHs Ha  M300pakeHUsIX
POCTPaHCTBEHHBIX (PUTYD;

q)OpMI/IPOBaHI/Ie YMCHUA OIICPUPOBATE OCHOBHBIMHA IMOHATHAMHN O MHOI'OIpaHHUKAX U TEJIaX
BpalCcHud U UX OCHOBHBIMU CBOﬁCTBaMH;

OBJIAAICHUEC aJITOpUTMaMU PEIICHHA OCHOBHBIX THIIOB 3ajad, (bOpMI/IpOBaHI/Ie YMCEHUA
IMPOBOAWUTDL HCCJIOXHBIC HOKA3aTCIIBHBIC PACCYXICHUSA B XOAC PCHICHUA CTCPCOMETPUYCCKUX
3a1a4 1 3a7a4 C MPAKTUYICCKUM COJACPIKAHHUEM

pPa3BUTHC HHTCJUICKTYaJIbHBIX n TBOPYCCKUX CIIOCOOHOCTEH 06yanOH_II/IXC5I,
MO3HaBaTeILHOMN AKTUBHOCTHU, HCCJIICAOBATCIbCKHUX YMCHHfI, KPUTUYHOCTHU MBIIIIJICHUSA

¢dopmupoBaHrue (YHKIMOHAIBHONH TI'PaMOTHOCTH, pPEJIEBAHTHONH TI'E€OMETpUHU: YMEHHE
pacrno3HaBaTh IPOSBICHUS T€OMETPUYECKUX OHATUH, 00BEKTOB U 3aKOHOMEPHOCTEH B pealibHbIX
KU3HEHHBIX CHUTyallMssX W TpPU U3YYEHUM JPYrHX Y4eOHBIX TPEJAMETOB, MPOSBICHUS
3aBUCHUMOCTEN M 3aKOHOMEpPHOCTeW, (HOpMyIHpoBaTh MX Ha S3bIKE I€OMETPUM M CO3/1aBaTh
TEOMETPUYECKUE MOJEIH, NPUMEHATh OCBOEHHBIM TI'€OMETPUUYECKHMH ammapar il pelleHus
MIPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4, UHTEPIPETUPOBAThH U OLIEHUBATH MOJyYEHHbIE PE3YIbTATHI.

111.8.1.7. OTnuunTeNnbHOM 0COOEHHOCTBIO MPOTPAMMBI 110 TEOMETPHH SBIISETCS BKIIOUEHUE
B KypC CTE€pEOMETpUM B Hayalle €ro M3y4eHHus 3a/ay, pellaeMblX Ha YPOBHE HHTYUTHUBHOTO
MIO3HAHUS, U ONpE/ETICHHBIM 00pa3oM OpraHuM3oBaHHas paboTa HaJl HUMH, YTO CIIOCOOCTBYIOT
Pa3BUTHUIO JIOTUYECKOTO W MPOCTPAHCTBEHHOTO MBIIUIEHUS, CTHUMYJIHPYET MPOTEKaHHE
MHTYUTUBHBIX IIPOLIECCOB, MOTUBUPYET K JAJbHENIIEMY U3yUEHUIO IIPEIMETA.

111.8.1.8. IIpenmourenue OTAAETCA HATISAHO-KOHCTPYKTUBHOMY METOAY OOyuYeHHs, TO
€CThb TEOPETHUYECKHE 3HAHUS HMEIOT B CBOEM OCHOBE HENOCPEACTBEHHOE OTHOLIEHHME K
MIPEeIMETHO-TIPAKTUYECKONW JIeATeNbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
oOyyaromuxcss B Kypce CTepeOMETpHUU IMPOBOAMTCS 3a CUYET pEIIeHUs 3a/Jad Ha CO3/JaHue
MIPOCTPAHCTBEHHBIX O00pa30B M 3aJady Ha ONEPUPOBAHHME IPOCTPAHCTBEHHBIMU O0OpazaMu.
Co3nanue o0Opasa MPOBOAUTCS C MCIOJIB30BAaHMEM HArJIsIIHOCTH, a ONepUpoBaHHE 00pa3oM - B
YCIIOBUSIX OTBJIEUEHUS OT HATJIITHOCTH, MBICJIEHHOT'O U3MEHEHUS €r0 UCXOJAHOI0 COJIEPKaHuSI.

111.8.1.9. OcHOBHBIMU cOEpKATETBLHBIMU JIMHUSAMU Y4eOHOTO Kypca "['eomerpus” B 10 -
11 xmaccax sBusrores: "Muororpannukn’, "[IpsMele m miockoctn B mpoctpaHctee', "Tena
BpaieHus", "BekTopel U1 KoopauHaThl B IpOCTpaHcTBE". DOPMUPOBAHUE JIOTUYECKUX YMEHUN
pacnpenensieTcs 1o coJiep:KaTeIbHbIM JMHHUIM U 110 rojilaM 00y4eHHs Ha YPOBHE CPEIHET0 00I1Iero
o0Opa3oBaHusl.

111.8.1.10. Conepkanue 00pa30BaHHS, COOTBETCTBYIOIIEE IPEAMETHBIM pe3ysbTaTaM
OCBOCHMS MPOTPaMMBbI 110 TEOMETPHHU, PACIIPEIEIIEHHBIM 10 T0JIaM 00y4YeHHs, CTPYKTYpPHUPOBAHO
TaKUM 06p330M, YTOOBI OBJIAZICHUEC T'COMCTPHUIYCCKUMU ITOHATUAMUA U HAaBBIKAMU OCYHICCTBIISAIOCH
IOCJIEI0BATEIbHO M IOCTYNATENbHO, C COOJIIOJICHHMEM IPHHIMIA MPEEMCTBEHHOCTH, YTOObBI



HOBBI€ 3HAHUS BKJIFOYATICH B OOIIYI0 CUCTEMY T€OMETPUYECKHX MPEICTABICHUA 00yJaromxcs,
pactupsisi U yriayOsisi ee, o0pa3ys IPOYHbIE MHOKECTBEHHBIEC CBSI3H.

111.8.1.11. OOmiee 4YMciaO YacoB, PEKOMEHIOBAHHBIX JUISI M3Y4YeHHs Y4eOHOTO Kypca
"T'eometpus" - 102 gaca: B 10 kiacce - 68 gacos (2 gaca B Heneno), B 11 kimacce - 34 gaca (1 gac
B HEJIEITIO).

111.8.2. Conepxanuie ooydyenus B 10 kiacce.
111.8.2.1. [IpsiMble U TIIOCKOCTH B MPOCTPAHCTBE.

OcHoBHbI€ TOHATHS cTepeoMeTpun. Touka, mpsiMasi, INTOCKOCTh, TpocTpaHcTBO. [loHsTHE 00
AKCHOMAaTHYECKOM IIOCTPOCHUH CTEPEOMETPUM: AKCHUOMBI CTEPEOMETPUU U CIICACTBUS U3 HUX.

B3aumHoe pacroniokeHrue NpsSMbIX B MPOCTPAHCTBE: MEpPECEKaIoLIUecs, napajuiebHble U
CKpeluBawomuecss mnpsmbie. [lapainenbHOCTh MNPAMBIX M IJIOCKOCTEH B MPOCTPAHCTBE:
mapaJluICJIbHBIC TIPAMBIC B IIPOCTPAHCTBC, MAPAJICIBHOCTH TPEX IMPAMBIX, HTApaJlJICIbHOCTH
OpsIMOMl M TIJIOCKOCTH. YTJbl C COHANPAaBICHHBIMU CTOPOHAMH, YroJl MEXKIY HpSMbIMH B
npoctpancTtBe.  [lapaienbHOCTh  MJIOCKOCTEM:  MapajieNbHbIE  TUIOCKOCTH,  CBOMCTBa
napauieNbHBIX TUIocKocTel. [IpocTeiiime mpocTpaHcTBeHHBIE (PUTYPHI Ha MIIOCKOCTHU: TETPadIp,
Ky0, mapaJijienenuries], IOCTPOeHHE CEYSHHH.

IlepnieH UKy IAPHOCTD IPSAMOM U IUIOCKOCTH: NIEPIICHAUKYJISIPHBIE IPSAMBIE B IPOCTPAHCTBE,
MpsIMBIE TIAPAJIENIbHBIE W NMEPHNEHAUKYJSIPHBIE K IIJIOCKOCTH, NMPU3HAK MEPHEHIUKYISPHOCTH
IIPSIMOM U TUIOCKOCTH, TEOPEMA O MPSIMOU NEPIEHAUKYIIIPHON INIOCKOCTU. YTJIbI B IPOCTPAHCTBE:!
YIoJa MEXAy HNPSMOM M IUIOCKOCTBIO, ABYTPAHHBIM YTOJI, JUHEHHBIN YroJl JIBYIPAHHOIO YIJIA.
[IeprieHAUKYISp U HAKIIOHHBIE: PACCTOSTHUE OT TOYKHU J10 IIJIOCKOCTH, PACCTOSHUE OT IPSIMOU 10
IJIOCKOCTH, TpOeKLUs (QUTypbl Ha IJIOCKOCTh. [lepneHIuKyIspHOCTh IUIOCKOCTEH: MpHU3HaK
NEPIEHANKYJISIPHOCTH ABYX IIIOCKOCTEN. Teopema o Tpex nepreHIuKyispax.

111.8.2.2. MHOrOrpaHHUKH.

IToHsITHE MHOTOTPaHHUKA, OCHOBHBIE 2JIEMEHTHI MHOTOTPDAHHUKA, BBIITYKJIbIE ¥ HEBBIITYKIIbIE
MHOTOTpaHHUKH, pa3BepTKka MHOrorpaHHuka. [lpusma: n-yrosiapHasi mpu3Ma, rpaHd ¥ OCHOBaHUS
OpU3MBI, TpsiMas W HaAKJIOHHAas TMpPHU3MBbI, OOKOBas M TMOJHAs TOBEPXHOCTh IPHU3MBL
[Tapamnenenumen, NpsMOYTrOJbHBIN NapajulesIeUIe] U ero cBoicTea. Ilupamuaa: n-yroiapHas
nupamMmuia, TpaHMW W OCHOBaHME MNUPaMUAbI, OOKOBas M TMOJHAs MOBEPXHOCTh MHPAMMIIBL,
MpaBWJIbHAas W YCEUYEHHas MNHpaMuja. OJEMEHTbl MNpPU3Mbl U NHUpaMufbl. [IpaBuibHBIE
MHOTOTPaHHMKU: MOHITHE MPABUIBHOIO MHOIOI'DAaHHUKA, NMpaBWIIbHAS MPU3Ma U NpPAaBUIIbHAS
nMpamuia, paBuibHasi TpeyrojbHas upamuaa 1 NpaBuWIbHBIN TeTpasap, Kyo. [lpencrasnenue o
IIPABWJIBHBIX MHOTOTPAHHUKAX: OKTA3p, JOAECKadAp U ukoca’ip. CeueHus Npu3Mbl U TUPAMUBL.

CuMMeTpusi B NPOCTPAHCTBE: CHUMMETPHsSI OTHOCHUTEIBHO TOYKH, MPSMOH, IMIOCKOCTH.
DNEeMEHTH CUMMETPUH B IMpaMuJiax, NapauleIenune1ax, IpaBUIbHBIX MHOTOIPaHHUKAX.

Brruucnenue s1eMeHTOB MHOTOTPAaHHUKOB: pebpa, nuaroHanu, yribl. [Lmomans G0KoBOM
MOBEPXHOCTH U MOJTHOM MOBEPXHOCTHU MPSAMOM MPU3MBI, IUIOIIA/Ib OCHOBAHUH, TEOpeMa 0 O0OKOBOM
MOBEPXHOCTU MpsAMOI mpu3Mbl. [lnomans 60KOBON MOBEPXHOCTH M MOBEPXHOCTU NMPaBUIBHON
OUpaMUJIbl, TEOpEMa O IO yceueHHoM mupamuibl. [TonsTue 06 o0beme. O0beM MUpamMHIbL,
MIPU3MBI.

[Tomo6upie Tena B mpocTtpaHcTBe. COOTHONICHUS MEXAY IUIOMIAIMU TOBEPXHOCTEH,
00BEMaMH MTOJO0HBIX TEJL.



111.8.3. Conepxanue obyuenus B 11 kmacce.
111.8.3.1. Tena BpaiieHus.

[{unuHapuyeckass TMOBEPXHOCTh, OOpa3ylolue IMIMHIPUYECKON TMOBEPXHOCTH, OCh
IUITUHIPUYECKOW ToBepXHOCTH. L{mmuHap: ocHOBaHMS M OOKOBasi TOBEPXHOCTh, 0Opa3yromias u
0Cb, TUIOIIaIb OOKOBOM U MOJTHON TOBEPXHOCTH.

Konunueckass moBepxHOCTh, 00pa3yloliye KOHMYECKOH MOBEPXHOCTH, OChb M BEpILIHHA
KOHMYECKOW moBepxHOcTH. KoHyc: OCHOBaHME M BepIIMHA, OOpasyromas M OCh, IJIONIAIb
OOKOBOM M TOJTHOM MOBEPXHOCTH. Y CEYEHHBIH KOHYC: OOpa3ylolue U BbICOTA, OCHOBaHUS U
OOKOBast MOBEPXHOCTbD.

Cdepa m map: 1neHTp, paguyc, AUaMeTp, IUIOMIAAs HMOBEpXHOCTH cdepbl. Bzanmuoe
pacmomnokeHue cepbl 1 MI0CKOCTH, KacaTelbHas TUIOCKOCTh K cdepe, TIomaas chephl.

N300paxenue Ten BpaleHUs Ha MII0CKOCTH. Pa3BepTka HUIMHApPA U KOHYCA.

KoMOuHammu Ten BpalieHHs W MHOTOTPAHHUKOB. MHOTOTPaHHUK, OIHMCAHHBIM OKOJIO
ctepsl, cepa, BmcaHHasi B MHOTOTPAHHUK, WM TEJIO BPAIIICHHS.

[Tonstne 06 oOwveme. OcHOBHBIE CBOHCTBa 00beMOB Ten. Teopema 00 oObeme
MPSIMOYTOJIFHOTO TIapaJUIeNIenuIe ia U cliecTBUs 3 Hee. O0beM nunHApa, KoHyca. OobeM 1mapa
¥ IJI0IA]1b Cephl.

[Tonobubie Tena B mpocTtpaHcTBe. COOTHOLIEHUS MEXAY IUIOMIAISIMU IOBEPXHOCTEH,
0o0beMaMu MOJAOOHBIX Tell.

Ceuenust mwinMHApa (mapauleTbHO M MEPHEHAMKYJSIPHO OCH), CEYEHHsS KOHyca
(mapasuieTbHOE OCHOBAHUIO M IMPOXOJISIIEe Yepe3 BEPIINHY), CEUeHUS Iapa.

111.8.3.2. BekTopsl 1 KOOPJANHATHI B IPOCTPAHCTBE.

BexTop Ha 110cKOCTH U B TpocTpaHcTBe. CII0KEHNE U BEIYNTAaHUE BEKTOPOB. Y MHOKEHUE
BEKTOpa Ha 4Mcio. Pa3nokeHwe BEKTOpa IO TPEeM HEKOMIUIAHApHBIM BekTopam. [IpaBumio
napajuienenunesna. Pemenue 3anay, CBA3aHHBIX ¢ IPUMEHEHHUEM IPABWII IEHCTBUM C BEKTOPaMHU.
[IpssmoyronpHas cucrema KoopauHat B mpocTpaHcTBe. Koopamnarsl Bektopa. Ilpocreimme
3a/a4M B KOOpAMHATax. Yroid Mexay BekTopamu. CKalsipHOE NPOU3BEICHHE BEKTOPOB.
Brruucnenue yrioB Mexay OpsIMBIMM M IUIOCKOCTSIMHU. KOOpJIMHAaTHO-BEKTOPHBIM METOX INpHU
peLIEHUN T€OMETPUYECKUX 3a/1ay.

111.8.4. Ilnanupyemble NpeIMETHbIE pe3ybTaThl OCBOEHUS ¢eaepatbHON paboueit
nporpamMmMbl yaeOHoro kypca "['eomerpus” Ha 0a30BOM YpPOBHE Ha ypOBHE CPEIHEr0 OOIIEro
O6pa3OBaHI/I${ OPHUCHTHPOBAHbBI Ha JOCTHMIKCHHUE YPOBHA MaTeMaTHIEeCKOHN T'paMOTHOCTH,
HE0OXOIMMOT0 Ul YCIEUIHOTO PELIeHUs 3a/1a4 B peaIbHOM KU3HU U CO3JIaHHe YCIIOBHM JUI X
OOLIEKYJIbTYPHOTO Pa3BUTHSL.

111.8.4.1. IlpeameTtHble pe3yabTaThl IO OTAEIBHBIM TeMaM yueOHoro kypca "I'eomerpus".
K xoniy 10 xmacca oOydarommiicss HAy4YnuTCS:

OIICPHUPOBATH HOHATUAMMU: TOUKA, ITPpAMasd, IJIOCKOCTD;

MIPUMEHATh aKCUOMBI CTEPEOMETPHH M CJICJICTBHS U3 HUX MPH PEIICHUH T€OMETPHUECKUX
3a1ad4;



OIIEpPUPOBATH MOHATUAMMU: I1APAJUIEIIBHOCTD U NIEPIEHANKYJIIPHOCTD PAMBIX U INIOCKOCTEH;
KJIacCCU(UIIMPOBATh B3AUMHOE PACIIOIOKEHNE MPSIMBIX U IJIOCKOCTEHN B POCTPAHCTBE;

OIEepPUPOBATH MOHATUSAMMU: IBYTPaHHbIHN Yo, FpaHu ABYTPAHHOT'O yriia, peOpo JBYTrpaHHOrO
yTia, TUHEHHBIN YyroJl ABYTPaHHOTO YIJIa, TpaJdyCcHas Mepa JBYTPaHHOIO yIia;

OIICPpHUPOBATH TMOHATHAMH: MHOTOI'PAHHHUK, BBIHYKHBIﬁ u HCBBIHyKHLIﬁ MHOT'OI'paHHUK,
OJICMCHTEI MHOI'OI'paHHUKa, HpaBI/IJ'H)HHﬁ MHOTI'OI'paHHUK;

pacro3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAHHUKOB (MHMpaMuja, MNpuU3Ma, NPSIMOYTOJIbHBIN
rapajuiesienume, Kyo);

KJ'IaCCI/I(I)I/II_II/IpOBaTB MHOT'OT'paHHUKH, BBI6I/Ipa}I OCHOBaHMUA OJId Knaccn(bmcaunn (BLIHYKJ'H:IC
¥ HEBLIITYKJIBIC MHOI'OIPAaHHUKH, MIPABUJIIBHBIC MHOTI'OI'PAHHUKH, MIPAMBIC U HAKJIIOHHBIC IIPU3MBI,
napaﬂﬂenennne,ubl);

OIICPHUPOBATH NOHATUAMM: CCKyIIasA IJIOCKOCTh, CCHCHUE MHOTOTPaHHHUKOB,
OOBSICHATH TPUHIUIIBI TIOCTPOCHUA CG"ICHI/II\/'I, HCIIOJIB3YS METOM CIICHO0B,

CTPOUTH CEYEHHS MHOTOIPAHHHUKOB METOJOM CIIEJOB, BBIMOJHATH (BBIHOCHBIE) MIJIOCKUE
4epPTEkKHU U3 PUCYHKOB IPOCTHIX 00BEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHHU3Y;

pemaTth 3aga4u Ha HAXOXKIACHUC I'COMCTPUICCKUX BCINYHH I10 06pa3uaM WK aJirOpUTMaM,
MMPUMCHSS U3BCCTHBIC AHAJIMTHYCCKUC MCTOAbI IPpU PCIICHHUU CTAHAAPTHBIX MATCMATUYCCKUX
3a1a4 Ha BBIYUCIICHUEC paCCTOSIHI/II\/II MCXKAY ABYMS TOUKaMH, OT TOUKHU OO Hp?[MOfI, OT TOYKH 10
IJIOCKOCTHU, MCIKAY CKPCHIUBAOIIHUMUCA ITPAMBIMHU,

peuaTth 3aga4u Ha HAXOXIACHUC I'COMCTPHUICCKUX BCINYHH 110 06pa3uaM WK aJirOpUTMaM,
MMPUMCHSSL U3BCCTHBIC AHAJIMTHYCCKUC MCTOAbI NPU PCIICHHUU CTAHAAPTHBIX MATCMATUYCCKUX
3ala4 Ha BBIYHUCICHHUEC VYIJIOB MCXKAY CKPCOIMBAOIMHUMUCA TMPAMBIMH, MCXKIY HpSIMOfI u
IJIOCKOCTBIO, MCIKIY TNIOCKOCTAMM, ABYT'PAHHBIX YTJIOB;

BBIYUCIISITH O0OBEMBI U TUIOIIAJM MMOBEPXHOCTEH MHOTOTPAHHHUKOB (TMpU3Ma, MUPAMHUJIA) C
IpUMEHEHHEM (OPMYJ, BBIYUCIISATH COOTHOIICHUS MEX Ty TUIOIIAIIMUA TOBEPXHOCTEH, 00 beMaMu
MOJ0OHBIX MHOTOTPAaHHUKOB;

OIIEpUpPOBATh IOHATUAMH: CHUMMETPUS B IPOCTPAHCTBE, LEHTP, OCb M IUIOCKOCTH
CUMMETPUH, IIEHTP, OCh U IIIOCKOCTh CUMMETPUU (DUTYPBI;

U3BJIEKaTh, MPEOOPa30BBIBATh M MHTEPIPETUPOBATh MH(OPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpruecKux GUrypax, NpeCcTaBlIeHHYIO Ha YepTexax U pUCYHKaX;

MNPpUMCHATb TCOMCTPHYCCKUC (I)aI(TBI IJIL pelICHUs  CTCPCOMETPUUYCCKUX  3a/a4,
npeanojararomux HECKOJBKO IaroB pCHICHUA, €CIIN YCIIOBUSA NPUMCHCHHA 3aJaHbI B SIBHOU

opme;

IMPUMCHATH HpOCTQfIH.IHC NporpaMMHEBIC CPEACTBA U DJICKTPOHHO-KOMMYHHKAIIMOHHBIC
CUCTCMEI ITPU PCHICHUH CTCPCOMECTPUUCCKHUX 3a4aY;

MIPUBOAUTH TPUMEPHl MATEMaTUYECKUX 3aKOHOMEPHOCTEHM B NPHUPOAE U IKHU3HW,
pacIio3HaBaTh IPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE;

IMPUMCHATH IIOJYYCHHBIC 3HAHWA Ha IPAKTHKE: AHAJIMU3UPOBATH PCAJIbHBIC CUTyallUu U



IPUMEHATh  HU3YYEHHBIE TIOHATHS B  IIPOLECCE IOUCKA  PEUIEHHsS  MaTEMAaTHUYECKU
chopMyITHPOBAaHHON MPOOJIEMBI, MOJIETUPOBATh pEabHBIE CUTyallMd Ha SI3bIKE T€OMETPHH,
HCCIIEIOBATh MMOCTPOEHHBIE MOJIENIA C UCIOJIB30BAHUEM TE€OMETPUYECKUX IOHATHU U TEOPEM,
amnmapara anreOpsl, pelaTh MPaKTHIECKUE 3a/1a4i, CBSI3aHHBIE C HAXO0XKICHUEM T€OMETPUUECKHIX
BEJIMYMH.

111.8.4.2. IlpenmeTHbIe pe3yabTaThl 1O OTACIBHBIM TeMaM y4ueOHoro kypca "I'eomerpus'.
K koniy 11 xiacca obydaromuiics HayquTCs:

OTIEpUPOBATH MOHATHIMU: MIJINHIPUIECKAsI TTIOBEPXHOCTh, 00pa3yoIIye MUIHHIPUIESCKON
MOBEPXHOCTH, LUIUHJAP, KOHUYECKAsh MOBEPXHOCTh, 0Opa3ylolife KOHUYECKOW MOBEPXHOCTH,
KOHYC, cepruiecKas MOBEPXHOCTb;

pacrio3HaBaTh TeJsa BpalleHus (IUIMHIP, KOHYC, cdepa U map);
OOBSCHATH CIIOCOOBI MOTYYEeHUS TE BpallleHHUS;
KJIacCU(UIIUPOBATh B3aMMHOE PACIIONIOKEHHE C(epbl U TUIOCKOCTH;

OIICpHUPOBATH ITOHATUAMM: HI&pOBOfI CETMCHT, OCHOBAHUC CETMCHTA, BBICOTA CETMCHTA,
IHapOBOﬁ CHOﬁ, OCHOBAHUC HIApOBOI'0 CJIOA, BBICOTA IapOBOTO CJI104, maPOBOﬁ CCKTOP,

BBIUUCIIATH 00BEMBbI U IUIOLIAJAM TOBEPXHOCTEH TN BpallleHUs, FeOMETPHUUECKUX Tel C
npUMEHEHHEM (OpMYII;

OTIepUPOBATH MOHATUSIMHI: MHOTOTPAaHHMK, BIUCAHHBIN B Cepy U OMMCAHHBIN 0KOJIO ChEPBI,
cdepa, BMCaHHAst B MHOTOI'PAaHHUK MJIH TEJIO BPAIICHUS;

BBIYUCIIATE COOTHOIICHUA MCXKIAY TUIOIIagsIMU HOBerHOCTeﬁ u o0beMaMu HO)IO6HI)IX TECII,

n300pakaTh Hu3ydyaemble (QUIYpbl OT PYKM M C TNPUMEHEHHEM IPOCTHIX YEPTEKHBIX
WHCTPYMEHTOB;

BBITIONHATH (BBIHOCHBIE) TJIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PHUTYp: BUT
CBEpXY, COOKY, CHU3Yy, CTPOUTH CEUCHHUsI TEJT BPAIICHUS;

U3BJIEKaTh, WHTEPIPETUPOBATh U MPeoOpa3oBbIBaTh MH(OPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux GUrypax, npeiCcTaBlIeHHYIO Ha YepTexax U PUCYHKaX;

OIICPHUPOBATH TOHATUCM BCKTOP B IIPOCTPAHCTBE;

BBIITIOJIHATH HGfICTBI/I?I CJIOKCHUS BEKTOPOB, BEBIYMTAHUA BEKTOPOB U YMHOXCHUS BEKTOPA HA
quciio, O6’[:$ICHHTB, KaKHMH CBOMCTBaMHU OHU O6J'Ia,[[aIOT;

MMPUMCHATH IIPaBUJIO IMapalICIICTIMIICAA,

OIICPHUPOBATH MOHATHAMHU: JACKAPTOBBI KOOPAWHATBI B IHPOCTPAHCTBE, BCKTOP, MOAYJb
BCKTOpa, PaBCHCTBO BEKTOPOB, KOOPAWHATBI BCKTOpPA, YIoJl MCXKIAY BCKTOPaMH, CKaJIAPHOC
IMPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHLIC 1 KOMIUIAHAPHBIC BEKTOPLI;

HaxXOoJUuTb CYMMY BCKTOPOB M IMPOU3BCACHUEC BCKTOpPA HA YKUCJIO, YTOJI MEXKAY BECKTOPAMU,
CKaJIApHOC MPOU3BCACHUC, PACKIIAABIBATH BEKTOP MO ABYM HCKOJIIMHCAPHLBIM BEKTOPAM;

3aaaBaTh IJIOCKOCTh YPABHCHHUEM B JleKapTOBOfI CUCTEMEC KOOpJAUHAT,



MNPpUMCHATb TCOMCTPHYCCKUC (I)aI(TBI IJIL pelICHUs  CTCPCOMETPUUYCCKUX  3a/a4,
npeanojararomux HECKOJBKO IaroB pCHICHUA, €CIIN YCIIOBUSA NPUMCHCHHA 3aJaHbI B SIBHOU

opme;

pemaTtb HpOCTeI\/IIIHI/Ie TCOMETPUUICCKUEC 3aaa4u Ha IMPUMCEHCHUC BCKTOPHO-KOOPAWHATHOT'O
METOJA,

pemiath 3ada4d Ha O0Ka3aTCJIbCTBO MATCMATHUYCCKHUX OTHONIICHUN U HaXO0XICHUC
TCOMCTPHUYCCKUX BCJIUYHH I10 o6pa3uaM HIIN aJIrOpuT™MaM, NpUMCHAA U3BCCTHBIC MCTOJBI IIPU
PEIICHNU CTAaHAAPTHBIX MaTEMAaTHYCCKUX 3a/1a4,

MMPUMCHATH HpOCTCfII.HPIC NporpaMMHBIC CPCACTBA U BJICKTPOHHO-KOMMYHHUKAIIUOHHBIC
CHUCTEMBI ITPU PCHICHUH CTCPCOMETPUUCCKHX 3a/1a4,

IIPUBOJIUTL TPUMEPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEM B MPUPOAE M JKU3HH,
pacrno3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE;

MNPUMCHATH IOJYYCHHBIC 3HAHUSA Ha IPAKTHUKE: AHAJIMU3UPOBATH PCAJILHBIC CUTyallUu U
IIPHUMCHATH HN3YYCHHBIC TIOHATHUSA B mponecce IIOHCKa pemicHuA MaTeMaTHYCCKHU
C(I)OpMy.]'II/IpOBaHHOI\/'I Hp06HeMLI, MOZACIIMPOBATE PCAJIbHBIC CHUTyallUM Ha SA3BIKEC I'COMCTPUMH,
HuCcCiaeaoBaTb MOCTPOCHHBIC MOACIU C HCIIOJB30BAHUEM TI'€OMETPHUYCCKUX IMOHATHH U TEOPEM,
arrapara anre6pbl, peuaTh MPAKTHYCCKUC 3ala4i, CBA3AHHBIC C HAXOXKACHUEM I'COMCTPHUICCKUX
BCJIIMYHH.

111.9. PepepanbHaa pabo4yasa nporpamma y4ebHoro Kypca "BeposTHOCTb U
cratucTuka".

111.9.1. TloscaurenbpHas 3aMUCcKa.

111.9.1.1. YueOnsiii kypc "BeposTHOCTb M cTaTHCTHKA" 0a30BOrO YpPOBHS SBISETCS
MPOJOJKEHHEM U Pa3BUTHEM OJHOMMEHHOI'O y4yeOHOro Kypca 06a30BOro YpOBHS OCHOBHOI'O
obmiero oOpa3oBaHus. YueOHbIM Kypc NpeaHa3HaueH g (OpMUPOBaHUS Yy OOydYarOLIMXCS
CTaTHUCTUYECKON KyJbTYypbl M MOHHMMAHUS POJM TEOPHH BEPOSTHOCTENH KaK MaTeMaTHUYECKOTO
MHCTPYMEHTA ISl U3y4YeHHs CIIydyallHBIX COOBITHI, BEIMYMH M mporeccoB. Ilpu uzydenuun
y4eOHOrOo Kypca o0O0OTamarTcs MPEACTABICHHS OOyJaromuxcsi O METOJaX HCCIeOBaHUS
U3MEHYMBOTO MHpA, Pa3BUBACTCS MOHMMAHUE 3HAYMMOCTH M OOIIHOCTH MaTeMaTHYeCKHX
METOJIOB TIO3HAHMS KAaK HEOThEMJIEMOM YacTH COBPEMEHHOIO €CTECTBEHHO-HAYYHOI'O
MHUPOBO33PEHUS.

111.9.1.2. Conepxanue ydeOHOTO Kypca HalIpaBJICHO Ha 3aKPETUICHUE 3HAHUM, TTOTyYEeHHBIX
IIpU U3YYEeHUHU Kypca Ha YPOBHE OCHOBHOTO 0O0IIIEro 00pa3oBaHus, U Ha pa3BUTHE MPEACTABICHUI
(0] CJ'Iy‘-IaI\/'IHI)IX BCIIMYMHAaX U B3aUMOCBA3AX MEKAY HUMU Ha BaAXXHBIX MMPUMEpPax, CFOKCTBI KOTOPBIX
MOYEPITHYTHI U3 OKPYIKAIOLIEro Mupa. B pesynprare y 00y4aromuxcs JOHKHO chopMUpoOBaTHCS
npeAcTaBiIeHUe O Haubonee YHNOTPeOUTENbHBIX H OOMIMX MAaTeMAaTHYeCKUX MOJENsX,
UCTIONB3YEMBIX JUISI ONUCAHUS AHTPOIIOMETPUYECKUX M JAeMOrpadUyecKuX BeIHYUH,
MOTPEITHOCTEH B PAa3IMYHOTO poAa HU3MEPEHMSX, JIUTEIHHOCTH O€30TKa3HOW paboThI
TEXHUUYECKUX YCTPOUCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHUN U TIPOIIECCOB B OOIIECTBE.

111.9.1.3. B cooTBeTcTBHM C YyKa3aHHBIMH II€JIIMH B CTPYKType Yy4eOHOro Kypca
"BeposTHOCTh M CTAaTUCTUKA" Ul YPOBHS CpellHEro oouiero oopazoBaHus Ha 0a30BOM ypOBHE
BBIZICJICHBI  CIIEYIONIME OCHOBHBIE cojepkarenbHble JuHuU: "CioydallHble COOBITHS U
BeposiTHOCTH", "City4aliHble BEJIMYMHBI U 3aKOH OOJIBIINX yrcen'.

111.9.1.4. BaxHyio yacThb Y4yeOHOro Kypca 3aHUMAaeT H3yUYE€HHUE T'€OMETPUYECKOTO U



OMHOMHAIIBHOTO pacnpe/:[eneHI/Iﬁ U 3HAKOMCTBO C HUX HCHOPCPLIBHBIMU aHAJIOTaMH -
MMOKa3aTCJIIbHBIM U HOPMAJIBHBIM PACIIpCACICHUAMMU.

111.9.1.5. Conepxanue nuauu "CiydaiiHble COOBITHS U BEPOSATHOCTH" CITYKUT OCHOBOM JUIS
(hopMupoBaHUS MIPEACTABICHHUH O pacTIpeIe]ICHUN BEPOSTHOCTEH MEX Iy 3HAYCHUSIMHU CITyIaiHBIX
BEJIMYMH, a TaKKe 3Ta JUHHUS HeoOXoauMma Kak 0asza JUisi M3y4deHMs 3aKOHA OOJIBIIMX YHUCEN -
(yHIaMEHTalIbHOTO 3aKOHa, JEWCTBYIOIIEr0 B TMpUpoAEe M OOHIeCTBE U HMEIOLIETo
MareMaTHueckyro  Qopmanmzanuto. Cam  3akoH  OOJBIIMX  YHMCeN  Mpearaercs B
03HAaKOMUTENbHOM (popMe ¢ MUHUMAIbHBIM UCIIOJIb30BAHUEM MaTEMAaTUYECKOro popMain3ma.

111.9.1.6. TeMmsl, cBsI3aHHBIE ¢ HENPEPHIBHBIMU CIIy4YalHBIMU BEIMYHMHAMH, aKLIEHTHPYIOT
BHUMaHuEe OOY4YaloIIMXCS Ha OMNHCAHMM M M3YyUYEHUU CIy4dallHbIX SBJICHHM C TOMOIIbIO
HenpepbIBHBIX (YHKIMNA. OCHOBHOE BHHUMaHHE YJENSETCS MOKa3aTeIbHOMY M HOPMAIbHOMY
pacnpesieNeHus M, IpU 3TOM MPEAIoJaraeTcss O3HAaKOMHUTEIbHOE H3ydeHHe Marepuana Oe3
JI0Ka3aTeIbCTB MPUMEHSIEMbIX (DaKTOB.

111.9.1.7. O6mee uuciao 4YacoB, PEKOMEHIOBAHHBIX IS H3y4YeHUsS Yy4eOHOTO Kypca
"BeposiTHOCTB M cTatucTuka", - 68 yacos: B 10 kiacce - 34 yaca (1 gac B Hegento), B 11 kmacce -
34 gaca (1 gac B HeeIO).

111.9.2. Conepxanue obyuenus B 10 kmacce.

[IpencraBieHre AaHHBIX C MOMOINIBI0 TaOmwi U auarpamm. CpemHee apupMeTHIecKoe,
MeAraHa, HauOoJbIliee U HAaUMEHBIIIee 3HAYCHHUSI, pa3Max, TUCTIEPCUs U CTAHIAPTHOE OTKIOHEHUE
YHUCJIOBBIX HAOOPOB.

Cryyaiinple SKCIEPUMEHTHI (ONBITHI) M CIIydailHbIe COOBITHSA. DJIEeMEHTapHbIE COOBITHS
(ucxonpl). BeposTHOCTH cilydailHOTO COOBITHS. BIM30CTh 4acTOTBI M BEPOATHOCTH COOBITHH.
CrydvaiiHbple ONBITHI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSAMH. BeposiTHOCTH cOOBITHI
B OIBITaX C PABHOBO3MOYKHBIMU 3JIEMEHTAPHBIMHU COOBITUSIMHU.

Onepanmu HaJ COOBITUAMU: IEepecedeHue, OObEAUHEHHE, MPOTUBOMOIOXKHBIE COOBITHS.
Huarpammbl Diinepa. @opmysia ClI0KEeHUS BEPOSITHOCTEH.

VYcnoBHas BEpOSATHOCTh. Y MHOKEHHE BEpOSITHOCTEH. JlepeBo ciayuallHOro 3KCIEpUMEHTA.
®dopmyra moaHO# BeposTHOCTU. He3aBrucruMbie COOBITHSI.

KombunatopHoe mpaBuio ymHoxkeHHs. [lepectranoBku u daxtopuan. Yucio coueTaHui.
Tpeyronbuauk [lackans. @opmyna 6bunoma HeroToHa.

bunapHblii cay4aiHbI ONBIT (MCHBITAHKUE), YCIEX U Heyaada. HezaBUCHMBIE HCTIBITAHUS.
Cepusi HE3aBUCHUMBIX HCHBITAaHUN A0 mepBoro ycmexa. Cepusi HE3aBUCHUMBIX HUCHBITAHUMN
bepnymu.

CnyuaiiHas BenunuuHa. Pacmpenenenue BeposTHOCTeH. Jluarpamma pacnpeneneHus.
[Ipumeps! pacnipeienieHuid, B TOM YHCIIE TEOMETPUYECKOe U OMHOMHATILHOE.

111.9.3. Conepxanne odydyenus B 11 kiacce.

YucnoBbie XapaKTCPUCTHUKU cnyqaﬁHHx BCJIMYHH: MATCMATHYCCKOC OKUIAHUC, TUCTICPCHUA
" CTAaHAAPTHOC OTKIIOHCHHUE. HpI/IMepI)I MMPUMCHCHUA MAaTEMATUYCCKOI'0 OKHJaHHA, B TOM YUCJIC B
3azadax U3 HOBCCI[HCBHOﬁ KU3HU. MaTemMaTtuueckoe OXXHNIAHUC 6I/IHapHOI7I cnyqaﬁHoﬁ BCJIIMYHHEI.
MaremMaTuaeckoe OXHNTAaHUE CYMMBbI CJ'Iy‘—IthfIHBIX BeIMYMH. MareMaThdecKoe OXHAaHUuE H
AUCTICPCHUA TCOMCTPUICCKOTO U OMHOMHAIIBHOTO paCHpeHCHCHHﬁ.



3akoH OONBIIMX YHCET W €ro poJib B HayKe, MpHUpoje U obmiecTBe. BrIOOpOUHBI MeTO
HUCCIIEJOBAHUN.

IIpuMepsl HENmpepbIBHBIX CIy4YalHbIX BeaW4yuH. [IOHATHE O IJIOTHOCTU paCIpenclICHMUS.
3amaun, MpUBOJALIME K HOpPMaJbHOMY pacnpeneneHuto. [loHstue o HOpMaJbHOM
pacIpencieHuH.

111.9.4. TlpenmeTHble pe3ynbTaThl OCBOCHUS YyueOHOT0 Kypca "BeposTHOCTh U cTatucTuka”
Ha 02a30BOM ypOBHE Ha ypOBHE CpeIHEro 00Iero o0pa3oBaHusl OPUEHTUPOBAHbBI Ha IOCTHKEHUE
YpOBHSI MaTeMaTU4YeCKOM TIpaMOTHOCTH, HEOOXOJMMOTO ISl YCHEIIHOIO penieHusl 3ajxad u
npo0JeM B peasabHOM KU3HU, U CO3JIaHHE YCIOBUM JJIS MX OOIEKYJIBTYPHOTI'O pa3BUTHSI.

111.9.4.1. TlpenmeTHbIE pe3yIbTATHI 110 OTACIBHBIM TeMaM yueOHOTO Kypca "BeposiTHOCTh
u cratuctuka". K koniy 10 kiacca oOyyaromuiicss Hay4uTCs:

YUTaTb U CTPOUTH Ta6J'II/IIH)I " quarpaMMEl;

OIICPpHUPOBATH NOHATUAMMU: CPCAHEC apI/I(I)MeTI/I‘{eCKOC, MEHaHa, HaH60anee, HaMMCHBIICC
3HAYCHHE, pa3dMax MaCCUBa YHUCJIIOBBIX JJAHHBIX;

ONEpPUPOBATh TMOHATUAMU: CIy4YalHbBI SKCHEpPUMEHT (ONBIT) W Clyd4aiiHOoe CcoOBITHE,
3JIEMEHTapHOE COOBITHE (3JIEMEHTAPHBIA MCXOJ) CIy4alHOTO OMbITa, HAXOJAUTh BEPOSITHOCTH B
OTBITaX C PaBHOBO3MOXKHBIMU CIIyYalHBIMU COOBITHUSMU, HAXOAUTh U CPABHUBATH BEPOATHOCTHU
COOBITHI B M3YYEHHBIX CIy4YailHBIX dKCIIEpUMEHTAX;

HaXoJIuTh U (OPMYJIHPOBATH COOBITHS: MEpecedeHne U 00beTUHEHUE aHHBIX COOBITHIA,
coObITHE, MPOTHBOIOJIOKHOE JaHHOMY COOBITHIO, MOJIb30BAThbCA AMArpaMMaMu Oiiepa u
(opMyJIOHi CIIOKEHHS BEPOATHOCTEH NMPH pellIeHNH 3a1a4;

OIICpHUPOBATHE MOHATUAMMU: YCJIOBHAA BEPOATHOCTb, HE3aBHUCHUMBIC CO6BITI/I$[, HaXoauThb
BCPOATHOCTHU C IMOMOLIBIO ITpaBUJia YMHOXKCHH, C IOMOIIBIO ACPECBA cnyqaﬁHoro OIIbITA,

MPUMEHSTh KOMOMHATOPHOE IIPABUJIO YMHOKEHUS IIPU PEILICHUH 3aay;

OIICPpHUPOBATH MMOHATHUAMU: UCTIBITAHUC, HC3aBUCHUMBIC UCIIbITAHUS, CCPUA HCHLITaHHﬁ, ycnex
1 HEyJda4da, HAaXOJUTb BCPOATHOCTH COOBITHI B CCPUN HE3aBHCHMBIX HUCITBITAaHUH 0 IIEpBOro
ycrexa, HaXO0UTb BEPOATHOCTHU COOBITHII B cepun HUCIILITAaHUN BCpHy.HJII/I;

ONEpHUpPOBATh IOHATUSAMH: CIydaiHas BEJIMYMHA, pPACHpENENIEHNe BEpOSTHOCTEM,
JuarpaMma paclpeescHus.

111.9.4.2. TlpenmeTHbIe pe3yIbTaTHI 10 OTACIBHBIM TeMaM yueOHOTO Kypca "BeposiTHOCTh
u cratuctuka". K koniy 11 kiacca oOyyaromuiicss Hay4uTCs:

CPaBHUBATH BEPOSITHOCTH 3HAYEHUU CIIy4allHOM BEJIWYMHBI MO PACIPENECICHUI0 WU C
MIOMOILBIO IUArpamMm;

OTIEpUPOBATh TIOHITHEM MAaTEeMAaTHYECKOTO OXHUIaHUS, TPUBOIUTH TPUMEPHI, Kak
MPUMEHSETCA MaTEMaTUYECKOE OXUIAHUE CIyYallHOW BEJIMYMHBI, HaXOJUTh MAaTEMaTUYECKOe
O’KHJIaHHE TI0 JAHHOMY Paclpe/IeTICHUIO;

HMCETH NIPCACTABIICHUC O 3dKOHE OOJIBIINX YUCCII,

HMETHh NPECACTABIICHUC O HOPMAJILHOM PaCIIpCACICHUN.



111.10. B denepanbHbIX U pEerHOHAIBHBIX MPOLEAYPaX OLIEHKHU KauecTBa OOpa3oBaHMS
WCTIONB3YyEeTCs TepeueHb (KoauduKaTop) pacmpelesieHHbIX IO KiaccaMm MPOBEPSEMBIX
TpeOOBaHU K pe3yIbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl CPEIHET0 O0IIEro
00pa30BaHUs U 3JIEMEHTOB COJIEP>KaHUs [0 MaTeMaTHKE.

Tabnuna 11
[IpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOCHHSI OCHOBHOM
oOpa3oBaTenbHON porpaMMel (10 kitacc)
Kon [IpoBepsieMble peIMETHBIE PE3yJIBTATHl OCBOCHHSI OCHOBHOM
IIPOBEPSEMOTO 00pa3oBaTeNbHON IPOrpaMMBbl CPEeTHET0 001Iero 0opa3oBaHus
pe3yJbrarta
1 Yucna v BIYUCICHUS
11 OnepupoBaTh MNOHATHSAMH: palOHAIbHOE M JEHCTBUTENBHOE YHCIIO,
' OOBIKHOBEHHAs U IECATHYHAs IpOOb, IPOLIEHTHI
12 BomonHATe  apudmeTrnyeckue  omepalud € PalUOHANBHBIMU |
’ NEUCTBUTEIbHBIMHU YHCIIAMU
13 BbInonHATe NpuOIMKEHHbIE BBIYUCICHUS, UCIIOb3YsI IIPABUIIa OKPYIJICHHUS,
' JIeJ1aTh IPUKUIKY U OLIEHKY pe3yJibTaTa BbIYMCICHUN
OnepupoBaTh NOHATUSAMM: CTENEHb C LEJNbIM II0Ka3aTeleM, CTaHIapTHas
14 dopma 3amucu JIEHCTBUTENBHOIO 4YHCIA, KOPEHb HATypalbHOM CTENeHH;

UCTIOJIB30BaTh MOIXOAANIYI0 (OPMY 3aluCH JACUCTBUTEIBHBIX YWCEN IS
pelIeHUs IPAKTUYECKUX 3a]1a4 U MPEICTaBICHUS JaHHbIX

OnepupoBaTh NOHATUSIMHU: CUHYC, KOCUHYC U TaHI'€HC MPOU3BOJILHOIO YyIJa;
1.5 WCIIOJIb30BaTh  3allUCh  NPOW3BOJIBHOTO  yriaa  4yepe3  oOpaTHbIe
TPUTOHOMETpHUECKHe QYHKINU

2 YPaBHeHI/Iﬂ 1 HCPABCHCTBA

OnepupoBaTh NOHATUSAMU: TOKIECTBO, YpPaBHEHHE, HEPABEHCTBO, IIEJIOE,
2.1 palMOHAIBHOE, HppalOHAIILHOE ypaBHEHUE, HEpPAaBEHCTBO,
TPUTOHOMETPUYECKOE YPaBHEHUE

BomonsaTe npeoOpa3oBaHusi TPUTOHOMETPUYECKHX BBIPAKEHUH M pelaTh
TPUTOHOMETPUYECKHUE YPABHEHUS

2.2

BreimmonusaTe mpeoOpa3oBaHUs ILENbIX, PALMOHANBHBIX M HpPpaIMOHATBHBIX
2.3 BBIDOKCHUM M pellaTb OCHOBHBIE THUIBI IEJbIX, palUOHAIBHBIX U
UPPALMOHATILHBIX YPaBHEHUI U HEPABEHCTB

HpI/IMeHﬂTb YPaBHCHUS U HEPABCHCTBA IJIA PCHICHHA MATCMATUUCCKUX 3aaa4d

2.4 . .
¥ 33/1a4 U3 Pa3JIMYHBIX 00JIaCTe HAYKH U PeaNbHOM KU3HH

MonenupoBaTh peaibHBIE CHTyalldd Ha $S3bIKe aJreOpbl, COCTaBIATh
2.5 BBIPAXKCHHUS, YPABHECHMS, HEPABEHCTBA 110 YCJIOBHUIO 3aJa4yH, HCCIENOBATH
MIOCTPOCHHBIE MOJICIIH C MCIIOJIb30BAaHUEM arrapara anreOpbl




3 OyHKIUN U TpadUKU
OnepupoBaTh MOHATHAMH: (QYyHKLHS, cOCOObI 3anaHus (yHKIUH, 00JIacTb
3.1 OIIpe/ieIeHUs] U MHOXECTBO 3HaUeHUl QyHKIUH, TpapuK GYHKIHUU, B3AUMHO
oOpaTHble QYHKIIUN
39 OnepupoBaTh NOHITUSIMH: YETHOCTh U HEYETHOCTh (DYHKIINHU, HYJIU QYHKIUH,
' IIPOMEXYTKH 3HAKOIIOCTOSIHCTBA
33 Hcnonp3oBatk rpadukyu GyHKIUHI 11 penieHnus ypaBHeHUN
34 Crpoutp 1 yuTaTh rpaduKu JTUHEHHON (QYHKIMHU, KBAAPATHUHOU (DYHKIHH,
’ CTENEeHHOHN (YHKIIMH C LIETBIM TMoKa3aTeeM
Hcnonb3oBate rpadukn (QyHKUMH U1 MCCIEJOBAaHUS IPOLECCOB U
3.5 3aBUCUMOCTEH NIpPHU pELIeHMH 3aJad U3 JIpYyruX Yy4eOHBIX IpEeIMETOB U
peanbHOM JKU3HH, BBIpaXaTh (POpMyJIaMH 3aBUCUMOCTH MEX1Y BeTMUHHAMU
4 Hauvana MmaTtematnueckoro aHaiamsa
41 OnepupoBaTb MOHATHUAMHU: IIOCIEJOBATENBHOCTh, apupMeTHyecKass H
' reoMeTpHuuecKas porpeccun
49 OnepupoBaThb NOHATUAMH: OECKOHEYHO YOBIBaloIlas TreoMeTpuiecKas
' nporpeccusi, cymma 6€CKOHEUHO yObIBaroIei reoMeTpUYeCcKOi MPOrpeccuu
4.3 3anaBaTh MOCIENOBATEIBLHOCTH PA3IMYHBIMH CIIOCOOAMHU
44 Hcnonp30Bath CBOMCTBA NOCIEA0BATENBHOCTEN U MPOTPECCUM IJIs pELIECHUS
' peanbHbIX 33aJa4 IPUKJIAJHOTO XapaKTepa
5 MHoxecTBa U JIOTHKa
5.1 OnepupoBaTh MOHATUAMHU: MHOXKECTBO, OIIEPALIMU HAJl MHOXKECTBAMHU
Hcnonp30BaTh  TEOPETUKO-MHOKECTBEHHBIN  ammapaTr JUlsl  OIMCaHMS
5.2 peabHBIX MPOLIECCOB U SBJICHUI, NMPU PELICHUH 3a7ay U3 JPYruX y4eOHBIX
IIPEIMETOB
53 OnepupoBaTb  NOHATUSAMHU:  ONpPEIEICHHE,  TEOpeMa,  CIEICTBHE,
' JI0Ka3aTelbCTBO
6 Teopust BEpOATHOCTEN U CTATUCTUKA
6.1 Yutarh ¥ CTPOUTH TAOJIUIIBI ¥ TUATPAMMBI
6.2 OnepupoBaTb  MOHATHAMHU:  cpelHee  apupMeTHdecKoe,  MeJuaHa,
' HanOoJbIIIee, HAMMEHbIIIEe 3HAYCHHE, pa3MaX MAaCCHBA YHCIIOBBIX JaHHBIX
OnepupoBaTh NOHATUAMHU: CIyYaWHBIM 3KCHEPUMEHT (OMBIT) M ClydaliHOE
COOBITHE, 3JEMEHTapHOE COObITHE (PJIEMEHTAPHBIH HCXOM) CIIy4ailHOro
6.3 OIbITa; HAXOJIUTh BEPOSATHOCTHU B ONbITAX C PABHOBO3MOXKHBIMU CITy4YallHBIMU
COOBITUSIMH, HaXOJIUTh U CPaBHUBATh BEPOSTHOCTH COOBITUI B U3yUEHHBIX
CIIy4aiHbIX SKCIIEPUMEHTAX
6.4 Haxoauts u popMyaupoBaTh COOBITHS: IEPECEUCHUE U OOHETMHEHHUE JAHHBIX




COOBITHH, COOBITHE, TTPOTHBOIOJIOXKHOE TAHHOMY COOBITHIO; IOJIE30BATHCS
nuarpaMMamu Diiepa U GopMysIoi CIOXKEeHHUs BEPOSTHOCTEH MpHU peIeHUH
3a1a4y

OHGpHpOBaTL MOHATHUAMU: YCIOBHAsA BCPOATHOCTH, HC3aBUCUMBIC CO6BITI/I$I;

6.5 HaXOAWUTh BEPOSITHOCTH C IOMOLIBI0 IPAaBWJIA YMHO)KEHHS, C IIOMOILBIO
JIepeBa CIIy4aiHOTO OIbITA
6.6 [TprMeHsITh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PEILIEHUH 3a7a4
OnepupoBaTh NOHATUSAMH: HCIBITAHUE, HE3aBUCUMBIE HCIIBITAHUSA, CEPUS
6.7 UCTIBITAHUH, yCIIeX M HEyJAaya; HaXOJUTh BEPOSTHOCTU COOBITUH B cepHUU
’ HE3aBUCUMBIX HCIBITAHUN 1O IEpPBOr0 ycCIexa, HAaXOAWTh BEPOATHOCTH
coOBITHI B cepun ucnbITanuii bepuymm
6.8 OnepupoBaTb  NOHATUSAMHU:  CIOydyallHas  BEJIMYMHA,  PACIpEAEICHUE
’ BEPOATHOCTEH, AMarpamMma pacrpeaeacHust
7 I'eomeTrpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, IpsAMasi, NIOCKOCTh
79 [IpuMeHATh aKCMOMBI CTEPEOMETPUM M CIEACTBUS W3 HUX IPU PELICHUU
’ reOMETPUYECKUX 3a]1a4
73 OnepupoBaTh MOHATUSAMU: APAJUIETLHOCTD U NEPIIEHANKYIIPHOCTD MPSIMBIX
’ U IJIOCKOCTEH
74 KnaccudunupoBath B3aMMHOE pacHoOJIOKEHHE NPSAMBIX U IUIOCKOCTEH B
’ MIPOCTPAHCTBE
OnepupoBaTh NOHATUSAMU: JABYTPaHHBIM yroj, IpaHd JBYTPAHHOTO YIJIa,
7.5 pebpo ABYTrpaHHOTO yIJa, JUHEWHBIA yroJI JBYTPAaHHOTO yTia, TpajaycHas
Mepa JABYTPaHHOTO yria
76 OnepupoBaTh MOHATUSMHM: MHOTOIPAHHMK, BBINYKJbIA W HEBBITYKJIBIN
' MHOT'OTPaHHUK, 3JIEMEHTBl MHOTOTPaHHHKA, ITPaBUJIbHBI MHOTOTPAHHUK
77 PacriozHaBaTh OCHOBHBIE BHJbl MHOIOIPAHHUKOB (MHMpamujaa, MpU3Ma,
’ MPSIMOYTOJIbHBIN Mapaienenumne, Ky0)
KnaccudunupoBatb ~ MHOrOrpaHHHMKM,  BbIOMpass ~ OCHOBAaHUS  JUId
7.8 KJ1acCU(pUKauuu (BBIMYKJIble U HEBBIMYKIIbE MHOIOIPAaHHUKH, MPABUJIbHbIE
MHOT'OT'PaHHHMKH, IPSIMbIE U HAKJIIOHHBIE ITPU3MBbI, TapaUICICTIUIIE/Ib])
7.9 OnepupoBaTh MOHATUAMU: CEKYILAs INIOCKOCTh, CEYEHNE MHOTOI'PaHHUKOB
710 OOBACHATH NMPUHLHUIIBI TOCTPOSHUS] CEYCHUH MHOTOTPAaHHHKOB, WCIOJIb3YS
) METOJI CJIEOB
CrpouTh ceuyeHHs MHOTOIPAaHHMKOB METOJOM  CJEIOB, BBINOJIHATH
7.11 (BBIHOCHBIE) IIJIOCKUE YEPTEKU U3 PUCYHKOB IPOCTHIX 00bEMHBIX (pUTYD: BU]
CBEpXYy, COOKY, CHU3Y
7.12 Pemats 3a1aun Ha HAXOXKJIEHUE TEOMETPUUYECKUX BEJIMYMH 1O 0Opa3iaM Wiu




AJIropurtMaM, NpuMeEHsd HU3BCCTHLIC AHAJIMTHYCCKUC MCTOAbLI IMPU PCIICHHUU
CTAHAAPTHBIX MATCMATHYCCKUX 3aJda4 Ha BBIYUCICHUC paCCTOHHI/Iﬁ MCKAY
ABYMs TOYKaMH, OT TOYKH OO HpHMOfI, OT TOYKH OO0 IINIOCKOCTHU, MCKIY
CKpCIINBAOIINUMHUCS ITPAMBIMU

7.13

Pematp 3a1a41 Ha HAXOXACHUC I'COMECTPUUCCKUX BCIINYUH I10 06pa3uaM nin
aJIropurMaM, NpuMeEHsd HU3BCCTHBIC AHAJIMUTHYCCKUC MCTOJAbI IMPU PCIICHHUU
CTAHAAPTHBIX MATEMATHYCCKUX 3ala4d Ha BbIYUCIICHUC YIJIOB MCKAY
CKpCIIMBAOIMMHUCA IIPAMBIMH, MCKIY HpSIMOfI U INUIOCKOCTBIO, MCKIY
IIJIOCKOCTAMU, ABYI'PDAHHBIX YIJIOB

7.14

Boruncnare o6beMbl M IIJIOLIAIM TOBEPXHOCTE MHOTOTPAHHUKOB (TIpU3Ma,
nupaMuja) ¢ MNpUMEHEHHEM (GOpPMYJI, BBIYUCIATH COOTHOIICHHS MEXIY
IUIOINAASIMUA TOBEPXHOCTEH, 00beMaMy OJJOOHBIX MHOTOTPaHHUKOB

7.15

OnepupoBaTh MNOHATUSAMHU: CUMMETPUS B IPOCTPAHCTBE, LEHTP, OCb MU
IUIOCKOCTh CHMMETPHUH, LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (GUTYPBI

7.16

W3Bnekatb, mnpeoOpa3oBbIBaTh M HMHTEPHPETUPOBATH UHGOPMALUIO O
INPOCTPAHCTBEHHBIX T'€OMETPHUYECKUX (HUrypaX, MpeICTaBICHHYIO Ha
YepTekKax U pUCYHKaX

7.17

[TpumensTb reomeTpuueckre (axkThl Ui PEIHICHUS CTEPEOMETPUUYECKUX
3a/1a4, MPEINOJaraloliuX HECKOJBKO IIAaroB pelIeHUs, €CIU YCIOBHUS
MPUMEHEHHUS 3aJIaHbl B SBHOU (hopMme

7.18

[IpumensaTs mpocreiliue NOporpaMMHBIE  CPEICTBA M 3JIEKTPOHHO-
KOMMYHMKAI[MOHHBIE CHUCTEMBI TP PEIICHUN CTEPEOMETPUUECKUX 3a/1a4

7.19

[IpuBoAUTE IpUMEPB MATEMATUYECKUX 3aKOHOMEPHOCTEH B IPUPOAEC U
JKU3HH, PACIIO3HABATH IIPOSIBJIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

7.20

[IpuMeHsATh MOMy4YEHHbIE 3HAHUS HAa IMPAKTHKE: aHAJTU3UPOBATh peajbHbIC
CUTYyallUd U MPUMEHATh U3YUYCHHbIE MOHATHS B MPOIECCE MOUCKA PEHICHUS
MaTeMaTH4ecKu c(HOpMYyTUPOBAHHON MpoOIEeMbI, MOJEIUPOBATh pEalbHbIC
CUTyalldd Ha $S3bIKE TE€OMETPUH, HCCIENIO0BaTh IOCTPOCHHBIE MOJENN C
UCIIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATUH M TeopeM, ammapara ajaredpsl,
pemaTh NpakTUYeCKue 3a/1aduu, CBSI3aHHbIE C HAX0XK/IEHUEM F€OMETPHUUECKHUX
BEJIMYHMH

Tabmuma 11.1

[IpoBepsiembie aniemenTs conepxanust (10 kmacc)

Kon

[IpoBepsieMblIil AIEMEHT COJIEPAKAHUS

Uuncna v BEIUMCIICHUS

1.1

Panmonanbupie  uncna. OOBIKHOBEHHblE M JECATHYHBIE JApPOOH, TPOLIEHTHI,
OECKOHEUHBIE  NEPUOIUYECKHe  JApoOH.  ApH(METHYEeCKHe  ONepaluu  C
palMOHATIBHBIMU YHCIIaMU, TPeoOpa30BaHMs YMCIOBBIX BbIpaxkeHui. [IpumeHnenue
npoOeil ¥ MPOIEHTOB JUIs PEHICHUS MPUKIATHBIX 337ad M3 pa3IMYHBIX OTpaciei
3HAaHUM U peaIbHON KU3HU




[eiictBurenbHble  yucna.  PanuoHanbHble M HpPpPALMOHAIBHBIE  YHUCHIA.

1.2 Apudmerndeckne omnepanuu ¢ JeHCTBUTENbHBIMM 4YuciaaMu. [IpuOnmkeHHbIE
BBIUMCJICHMS], IpaBUJIa OKPYIJIEHNUS, IPUKHJIKA U OLIEHKA pe3y/IbTaTa BbIUUCICHUM
Crenenp ¢ nensiM nokazatesneM. CrtaHnapTHas ¢opMma 3alucH JeWCTBUTEIBHOIO

1.3 yucia. Mcnonp3oBaHue moaxofsmeii (opMbl 3alUcCH JeHCTBUTENBHBIX YHUCEN JUIS
pelIeHus MPaKTUUYECKUX 3a]a4 U IPEJICTaBICHUS JaHHBIX

1.4 ApudmeTnueckuii KopeHb HaTypaidbHOU creneHu. JlelcTBus ¢ apupMeTuuecKuMu

' KOPHSIMHU HaTypaJIbHOW CTETIEHU
15 CuHyC, KOCHMHYC W TaHI'€HC YHCJIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHI'€HC YHCIIOBOIO apryMeHTa

2 VYpaBHEeHUs U HEPABEHCTBA

2.1 TosxecTBa v TOXKIECTBEHHBIC MPE0Opa30BaHUS

29 [TpeoOpa3oBanue TPUTOHOMETPUUYECKHX BBbIpaKEHUH. OcHOBHBIE

' TPUTOHOMETpHUYECKHE (HOPMYITBI
73 VYpaBHeHue, kopeHb ypaBHeHus. HepaBeHcTBO, pelieHue HepaBeHCTBa. Merton
' UHTEPBAaJIOB

24 Penrenune nensix v ApoOHO-PATMOHANBHBIX YPABHEHUH U HEPABEHCTB

2.5 Pewienne nppaluoHaIbHBIX YPAaBHEHUN U HEPABEHCTB

2.6 Pemenne TpuroHoMeTpuueCcKUX ypaBHEHUN

27 [IpumeHeHne ypaBHEHNI U HEPABEHCTB K PELICHUI0 MAaTEMAaTUYECKUX 3a/1a4 U 3a]1a4

’ U3 pa3IMYHBIX 00NacTel HAYKH U peallbHOM KU3HU
3 @yHKIUN U TpadUKU
31 OyHkuus, crnocodbl 3amanus ¢yHkuuu. I'paduk (ynkuuu. B3aunmuo obpaTHble
’ byHKIMHA
39 Ob6nacte omnpenenaeHUss U MHOXECTBO 3HaueHuUM QyHkuuu. Hymum QyHKmm.
' [IpomexxyTKH 3HaKOMOCTOSIHCTBA. UeTHbIEe M HeUeTHbIE (QYHKINN
33 CrenenHas pyHKIMS C HATYpaJIbHBIM H IIeTbIM NTOKa3aTeneM. Ee cBoiicTBa u rpaduk.
’ CgoiicTBa 1 rpaduK KOPHS N-0il CTETICHU
34 Tpuronomerpuyeckas OKpyKHOCTb, ONPEAEICHUE TPUTOHOMETPUUECKUX (DYyHKIIHIA
’ YHCJIIOBOTO apryMeHTa
4 Hayana maTemaTnueckoro aHajinsa
41 [locnenoBarenpbHOCTH, CHOCOOBI 3alaHusl IoOcieqoBaTeabHOCTEH. MOHOTOHHBIE
' H0CJIEI0BATEIbHOCTH
Apudmernueckass M reoMeTpuyeckas Mmporpeccur. beckoHeuHo yObIBarolas
49 reoMmerpuueckas nporpeccusi. Cymma OeCKOHEUHO yObIBAIOLIEH reoMeTpuyecKoil

nporpeccur. Popmyiia CIOKHBIX NPOLEHTOB. Vcrosnb30BaHME NPOTPECCUM IS
pelIeHNs pealibHbIX 3aJa4 IPUKIAHOTO XapaKTepa




MHuoxecTBa 1 10rMKa

5.1

MHoxecTBO, omepamuu Haja MHoOXKecTBamH. Jlmarpammbel Oinepa - Benna.
[IpyumeHeHre TEOPETUKO-MHOKECTBEHHOIO ammapara Uil OIKUCAHUS PeajibHbIX
MIPOIIECCOB U SBJICHUH, PU PEIICHUH 3a7a9 U3 APYTUX yIeOHBIX MPEIMETOB

5.2

OnpezleneHI/Ie, T€OpEMaA, CICACTBUEC, 1OKA3aTCIILCTBO

Teopust BEpOATHOCTEN U CTATUCTUKA

6.1

[IpenacraBineHne JaHHBIX C TOMOHIBIO Tabimuim © auarpamm. CpemHee
apudmeTnyeckoe, MeAWaHa, HAWOONbIIEe W HAWMEHbBIEE 3HAYCHUS, pa3Max,
JUCIIEPCHS U CTAaHAAPTHOE OTKIIOHCHHE YHCIIOBBIX HAOOPOB

6.2

CrnyualiHple SKCIIEPUMEHTHI (OMBITBI) U CIIy4ailHble COOBITHSA. DJIeMEHTapHbIC
coObITHs (MCXOABl). BeposSTHOCTH CIIy4ailHOTO COOBITHSA. BIM30CTh YacTOTHI U
BEPOATHOCTH COOBITUN. Cily4aiiHble OMbBITHI C PABHOBO3MOKHBIMU 3JI€MEHTAPHBIMU
coObITHsIMH.  BeposiTHOCTH  COOBITHHT B ONBITaX C  PaBHOBO3MOXXHBIMHU
3JIeMEHTapHBIMU COOBITUSIMU

6.3

Omnepanuu HaJx COOBITHSAMHU: IIepeceueHHe, OObEAMHEHHUE, MPOTUBOIOJIOXKHbIE
coObITus. uarpammsl Diinepa. @opmyia cl0KeHUs BEPOATHOCTEN

6.4

VcnoBHas BEpOATHOCTb. YMHOXKEHUE BEpOATHOCTEH. JlepeBo  Ciy4aiHOro
skcniepumenTta. @opmyiia noyHoi BeposTHOCTH. HezaBucumble coObITHs

6.5

Kombunatopaoe mnpaBuno ymHoxeHus. [lepectaHoBku u ¢aktopuan. Yucno
couetanuil. Tpeyroapauk [lackans. ®opmyna 6uHoma HeroToHa

6.6

bunapHbpIli CcyuyaliHBIM ONBIT (MCHBITAHWE), YCIEeX W Heynada. HesaBucumbie
ucnelTanus. Cepusi HE3aBUCUMBIX MHCIBITAaHMW 10 1epBoro ycmnexa. Cepus
HE3aBHCUMBIX UCIIBITAHUN bepHymn

6.7

Cnyuaiinas BennuunHa. Pactipenenenue BepositHocTel. Jluarpamma pacnpeeneHus.
[Ipumeps! pacripeesiennii, B TOM 4UCII€ TEOMETPUUECKOE U OMHOMHUAIBHOE

I'eomerpus

7.1

OcHOBHBIE TIOHATUS cTepeoMeTpuu. Touka, mpsmas, TIOCKOCTb, MPOCTPAHCTBO.
[TonsTie 00  aKcMOMAaTHYECKOM  IOCTPOCHHH  CTEPEOMETPUHU:  AKCHOMBI
CTEPEOMETPHUH U CIICACTBUS U3 HUX

7.2

B3aumHoe pacrnosio)keHHe TNpSAMBIX B IPOCTPAHCTBE:  IE€pEeceKaroluecs,
napajuieJbHble W CKpeluBarolmuecs mnpsamble. [lapamiensHOCT MNpAMBIX U
IUIOCKOCTE B  MPOCTpPAHCTBE: MapajyieibHble TMpsSMble B  IPOCTPAHCTBE,
NapajuvIeIbHOCTh TPEX MPSAMBIX, NAPALIEIbHOCTh MPSMOM M IJIOCKOCTH. YTIIBI C
COHANPABJICHHBIMA CTOPOHAMH, YyTOJI MEXKIy TMPSAMBIMA B IPOCTPAHCTBE.
[TapannenbHOCTh IIIOCKOCTEN: MapasuiebHbIE IJIOCKOCTH, CBOMCTBA MapasuiesIbHbIX
miockocter. [IpocTeiimme mpocTpaHCTBEHHBIE (DUTYpPHI Ha TIOCKOCTH: TETPadp,
KyO, mapaienenumnea, NoCTPOSHUEe CEUeHUI

7.3

[lepneHAUKYIAPHOCTh MHPSIMOW M IUIOCKOCTH: MEPHEHIUKYISIPHBIE NpPSMbBIE B
MPOCTPAHCTBE, MPSIMBbIE MapaliebHbIE U IEPIEHINKYISIPHbIE K INTIOCKOCTH, TPU3HAK
NEPIEHIUKYIJIIPHOCTH MPSAMOM U INIOCKOCTH, TEOPEMA O NIPSAMON NEPIEHANKYIIPHON
IUIOCKOCTH. YTJbl B TMPOCTPAHCTBE: YroJl MEXIy NpSIMOH U IUIOCKOCTHIO,




JBYI'PaHHBIA yrOJj, JMHEHMHBIM YroJl JBYrpaHHOro yria. llepnenauxyisp wu
HAKJIOHHBIE: PACCTOSHUE OT TOYKHM JO IUIOCKOCTH, PACCTOSHHE OT MpPSAMOM 10
IUIOCKOCTH, MPOEKIUs (PUTYphl HA MIOCKOCTh. [lepneHauKyIsipHOCTb MIIOCKOCTEH:
IpU3HAK  NEPHEHAMKYJIPHOCTH  IBYX  Iulockoctedl. Teopema o Tpex
NEPIEHANKYIIIPAX

7.4

[loHsiTHE MHOIOrpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'DAHHMKA, BBINYKJIbIE H
HEBBIITYKJIbIE MHOTOI'PDAaHHMKH, Pa3BepTKa MHOrorpaHHuka. Ilpusma: n-yroapHas
pu3Ma, IpaHd ¥ OCHOBAHMS MPHU3MBI, NpsMas U HAKJIOHHAs MPU3MbI, OOKOBasi U
IIOJIHAsI TOBEPXHOCTH IpU3MbIL. [lapautenenunes, npsaMOyroJIbHbIN apalIeIIeIUIIE ]
u ero cporictea. [Impamua: n-yroysbHas TMpaMuaa, FPaHA U OCHOBAHUE ITHPAaMU/IBI,
OOKOBasi M IOJIHAS MOBEPXHOCTh MUPAMM/bI, IPABUIIbHAS U yCEUEHHAasl MUpaMuja.
OneMeHTbl NpU3Mbl U nUpaMuibl. [IpaBuiibHbBIE MHOTOTPaHHMKHU: IOHSTHE
[IPaBUJIBHOTO MHOTOTPaHHUKA, IIpaBUJIbHAs IpU3Ma M IpaBUIIbHAsA IUPaMUIA,
IIpaBUIbHAS TPEYToJbHAs MMpaMKia U MPaBUIbHBINA TETpasap, KyO. [Ipencrasnenue
O IPaBUJIBHBIX MHOTOTPaHHUKAX: OKTAa3p, JOAEKadAp U uKocad CeueHus Ipu3Mbl
Y IUpaMU/Ibl

7.5

CummeTpusi B TPOCTPAHCTBE: CHMMETPHUsSI OTHOCHUTEIBHO TOYKH, TIPSIMOM,
IJIOCKOCTH. DJIEMEHThl CHMMETPUU B MUPAMUIAX, TapaJlieienuneaax, mpaBuibHbIX
MHOTOTpaHHUKAX

7.6

Bbruncnenne s1eMeHTOB MHOTOTPAHHUKOB: peOpa, AuaroHanu, yrisl. [lnomane
OOKOBOW TOBEPXHOCTH U TIOJIHOW TIOBEPXHOCTH MPSIMON MPHU3MBI, IUIOIIAIb
OCHOBaHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTH MPsMOI Tipu3Mbl. [Lnomaas 60koBoi
[IOBEPXHOCTU U IOBEPXHOCTHU MpPaBWIBHOW MHUpaMHIbl, TEOpeMa O IUIOUIaau
ycedeHHoOU nmupaMuibl. [lonstre 06 oobeme. OObeM MUpaMUIbI, TPU3MbI

7.7

[TonoGHBbIe Tena B mpocTtpancTBe. COOTHOMIEHUS MEX Y TUIOIIAISIMU IIOBEPXHOCTEH,
00BbEMaMH IT0IO0OHBIX TEI

Tabmuma 11.2

[IpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOCHHSI OCHOBHOM
oOpa3oBaTenbHON porpaMmel (11 kitacc)

Kon

[IpoBepsieMble mpeIMETHBIE PE3yJIBTATHl OCBOCHHSI OCHOBHOM

POBEPSEMOTO 00pa3oBaTeNbHON IPOTrpaMMBbl CPEeTHET0 001Iero 00pa3oBaHus

pe3yJbrarta

1

Yucna 1 BEIYUCIIEHUSA

OnepupoBaTh TMOHATHSIMH: HATypajdbHOE, II€JI0€ YHCIIO; HCIOJIh30BaATh

1.1 IPU3HAKU JIEJIMMOCTH LIEJBbIX YHUCEN, pa3JIOKEHHWE YHCIa Ha IPOCThIE
MHO>KUTENH JUIsl PEIIeHUs 3a1a4
1.2 OnepupoBaTh MOHATHEM: CTETIEHB C PAllMOHAJIBHBIM IMOKa3aTeIeM
13 OnepupoBaTh NOHATUAMHU: JIOTapudM YHCIA, JECITHUYHBIE M HATypalibHbIE
’ J0rapupmbl
2 VYpaBHEHMs U HEPABEHCTBA




2.1

[IpumensaTs cBoiicTBa CcTemeHM JUIsl IpeoOpa3oBaHUsl  BBIPAKEHUH,
OIIEpUPOBATH MOHATUAMU: II0KA3aTEIbHOE YPAaBHEHUE U HEPABEHCTBO; peLIaTh
OCHOBHBIE THIIbI IIOKA3aTEJIbHBIX YPABHEHUN U HEPABEHCTB

2.2

BoinonusATe npeoOpa3oBaHMsl BBIpAXKEHHM, coAepXkallux Jorapu@msl;
ONEpPUPOBATH TMOHATUSAMH: JIOTAPUPMHUECKOE YPABHEHHUE U HEPABEHCTBO;
pelaTb OCHOBHBIE TUIIbI JIOTAPU(PMUUECKUX YPAaBHEHUIN 1 HEPABEHCTB

23

Haxoauts pemenus mpocTennx TPUrOHOMETPUYECKUX HEPABEHCTB

24

OnepupoBaTh MOHIATUSMH: CUCTEMA JIMHEWMHBIX YPAaBHEHUM M €€ PEIICHHUE;
UCIIOJIB30BaTh CUCTEMY JIMHEWHBIX YPAaBHEHUH Ul PELICHUS IIPAKTUYECKUX
3a1au

2.5

Haxonuth pemieHus NpocTeMIMX CUCTEM M COBOKYNHOCTEH pallMOHAIbHBIX
YpPaBHEHUM U HEPABEHCTB

2.6

MonenupoBaTh peaidbHBIE CHTyalldd Ha $3bIKe aIreOpbl, COCTaBISATh
BBIPQXKEHMsI, YPAaBHEHMs, HEPABEHCTBA M CHUCTEMBI [0 YCIOBHUIO 3aadH,
UCCIIEIOBATh MMOCTPOSHHBIE MOJIEIIH C MCIIOIb30BaHUEM amapaTa ainreops

OyHKIUHN U TpadUKU

3.1

OnepupoBaTb NOHATUAMU: [MepuoaMYecKass  (PYHKLHSA, MPOMEKYTKH
MOHOTOHHOCTH (DYHKLMH, TOYKHM SKCTpeMyMma (yHKIUHM, HaubOoibliee U
HauMEHbIlIee 3HAYCHUS (QYHKIMM Ha IPOMEXKYTKE; HCIOJIb30BAaTh UX JUIS
uccienoBaHus QyHKIMH, 3aJaHHON IrpaduKoM

3.2

OnepupoBaTh NOHATUAMH: TpapUKH MOKa3aTEIbHOM, JOrapuPpMHUUECKOH H
TPUTOHOMETPUUECKUX (QYHKIMI; H300paxaTb WX Ha KOOPAMHATHOM
IUIOCKOCTH U UCIIOJIB30BATh I PEILICHUS] YPAaBHEHUIN 1 HEPABEHCTB

33

N306pakaTh Ha KOOPAWHATHOM MJIOCKOCTH TpadUKHU JIMHEHHBIX YPaBHEHUHN U
MCIIOJIb30BATh UX Ul PEILIECHUS CUCTEMBI JINHEUHBIX YPaBHEHUN

3.4

Ucnonw3oBath rpaduku GYyHKOUE UIsI  KCCIENIOBAaHUS IPOLIECCOB U
3aBUCUMOCTEHN U3 APYTUX Y4eOHBIX AUCLUILIINH

Hauana maremaTnuyeckoro aHainsa

4.1

OnepupoBaTh MOHATUSAMH: HEMPEPBIBHAS (PYHKIHUS, IPOU3BOAHAS (QYHKIINH;
UCIOJIb30BaTh T'€OMETPUUYECKUN M (PU3MUECKUIl CMBICT MPOM3BOIHOW [UIs
pelenus 3axa4d

4.2

HaxoauThk npou3BoaHbIE 37IEMEHTAPHBIX QYHKIUI, BBIYUCIATH IPOU3BOIHbBIE
CYMMBI, IPOU3BEIECHUS, YACTHOTO (DYHKIIHIA

43

Hcnonp3oBaTh NpoU3BOIHYIO AJIS HCCIEI0BaHUs (PYHKIIMHM HA MOHOTOHHOCTb
U DKCTPEMYMBI, TPUMEHSTH pPe3yJbTaThl HCCIEAOBAHUS K TIOCTPOCHHUIO
rpauKoB

4.4

Hcnonws3oBaTh MPOU3BOAHYIO JISI HAXOXKACHUA HAWITYy4YIICrO PpCUHICHUA B
IMPUKIAAHBIX, B TOM YHCJIC COIMAJIBbHO-OKOHOMUYCCKHX, 3aaadax

4.5

OnepupoBaTh MOHATHSMHU: IEepBOOOpa3Hass M  HHTErpai; I[OHUMATh




TeOMETPUYECKUH 1 (PU3MUECKHI CMBICIT HHTETpaja

Haxoauth nepBooOpazHble 351eMeHTapHbIX (PYHKINHA, BHIYUCISATH HHTETPal 110

4.6 .
dopmyne HetoTona - JleitOnuma
47 Pemate nmpukiagHele 3a7aud, B TOM UYUCIE COLMAIbHO-3KOHOMUYECKOTO U
) (bu3nYeCcKOro XxapakTepa, CpeICTBAMU MaTEMAaTUYECKOT0 aHaIu3a
5 Teopust BEpOATHOCTEN U CTATUCTUKA
51 CpaBHUBaTh  BEPOATHOCTH  3HAYEHUM  CIy4yalHOM  BEJIUYHUHBI IO
' pacnpeeIeHHIO UK C ITIOMOLBIO JUarpamm
OrniepupoBaTh MOHATHEM MATEMAaTHUYECKOTO OXKHUIAHUS, TPUBOJAUTH TPUMEPHI
5.2 TOT0, KaK NMPUMEHSIETCS] MAaTeMAaTUYECKOe OXKUAAHUE CITy4yalHOW BENTWYHHBI,
HaXOJUTh MaTEMaTUYECKOE OKUJaHHE 10 TaHHOMY paclpeesIEHUI0
5.3 HNmets npencraBieHre 0 3aKOHE OOJIBIINX YUCEI
54 Hmets npencraBieHne 0 HOPMaIbHOM PaCIIPENEICHUN
6 I'eomerpus
OnepupoBaTh MOHATHAMHU: LMIUHApPUYECKAas MOBEPXHOCTh, 00pa3ylollue
6.1 UWIUHAPUYECKOW TOBEPXHOCTH, LMJIUHAP, KOHUYECKass IMOBEPXHOCTb,
o0pa3yronire KOHHYeCKO! MOBEPXHOCTH, KOHYC, cepruyecKkasi HOBEpXHOCTh
6.2 Pacrio3naBate Tena BpameHus (HUIUHIP, KOHYC, cdepa u map)
6.3 OOBSICHATH CITOCOOBI MOTyUEHUS TeJl BpallleHUs
6.4 KnaccuduimposaTs B3aUMHOE pacnoioskeHue chepbl U MI0CKOCTH
OrnepupoBaTh MOHATUSIMU: IIAPOBOI CETMEHT, OCHOBAHHME CETMEHTA, BhICOTA
6.5 CErMEHTa, IAapOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOSA, BHICOTA IIAPOBOTO
CJ1051, IIAPOBOU CEKTOP
6.6 Boruncnate  00beMbl W IJIOMAQAM TOBEPXHOCTEH Ten  BpalleHus,
’ F€OMETPUUYECKUX TeJl C IPUMEHEHHEM (POopMyIT
6.7 OnepupoBaTh MOHATUSIMH: MHOTOT'PAHHHK, BIIMCAHHBINA B cPepy U ONMMCAHHBIN
' okoIo cepsl, chepa, BiucaHHAS B MHOTOTPAHHHK HIIU TEIIO BPAILCHUS
6.8 BBIYuCIATE COOTHOIICHHSI MEXKAY IUIOMIAIMU TIOBEPXHOCTEH U 0OBeMamMu
’ IMOJOOHBIX TET
6.9 N3o0paxaTth u3yuyaemble (UTYpHl OT PYKH M C TPUMEHEHHEM MPOCTBIX
' YEPTEIKHBIX HTHCTPYMEHTOB
6.10 BrITIONTHATE (BBIHOCHBIE) TUIOCKHE YEPTEIKH U3 PUCYHKOB IMPOCTHIX 00BEMHBIX
' buryp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTh CEYCHHsI TEJ BpaICHUS
W3Bnekath, HWHTEPHpPETUPOBATH M MpeoOpa3oBbIBaTh HHOOPMALUIO O
6.11 IIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (uUrypax, NpPEJCTaBICHHYI0 Ha

YyepTekax U pUCYHKax




6.12

[IpumensaTs reomerpuueckue QaxkThl UIsl PEHICHUS CTEPEOMETPUUECKUX
3a1a4, MPEAIOJIaralolluX HECKOJbKO IIaroB pELIEHUs, €CIH YCIOBUSA
NPUMEHEHHS 33J]aHbI B SBHOH Qopme

6.13

OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BI)IHO.]'IHSITI) HeﬁCTBHﬂ CJIIOKCHUA BeKTopOB, BBIYUTAHUA BeKTOpOB nu
YMHOXKEHUSI BEKTOpa Ha YHCIO, OOBSACHATh, KAKHUMH CBOWCTBAMHU OHU
o0JazaroT

6.15

[TpuMeHsTh MpaBUIIO Napasuieenunena Ipy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh MOHATUSMU: AEKAPTOBBI KOOPJIMHATHI B IPOCTPAHCTBE, BEKTOD,
MOJlyJIb BEKTOPA, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA, YTOJI MEXIY
BEKTOpPAMH, CKAJSIPHOE IPOU3BEJICHUE BEKTOPOB, KOJUIMHEApHBIE U
KOMILUIAHApHBIE BEKTOPbI

6.17

HaxoauTe cyMMy BEKTOPOB U ITPOU3BEIEHNE BEKTOPA HA YUCIIO, YTOJ MEXTY
BEKTOPaMH, CKaJSIPHOE NPOU3BEJCHUE, DPACKIAAbIBATH BEKTOP MO JBYM
HEKOJJIMHEAPHBIM BEKTOpaM

6.18

BajlaBaTI) IIJIOCKOCTH YPABHCHHUEM B JleKapTOBOf/'I CUCTCMEC KOOpANHAT

6.19

Pemats HpOCTefIHII/Ie TCOMETPHUICCKUC 3aJadd Ha IMPUMCHCHUC BCKTOPHO-
KOOpAWHATHOTO METOJAa

6.20

Pemate 3amaud Ha JI0Ka3aTENbCTBO MATEMATHYECKHMX OTHOIIEHUN U
HaXO0XJICHUC FeOMeTpI/I'-IeCKI/IX BCIIMYUH IIO O6p33HaM NN aHFOpI/ITMaM,
NPUMEHSS. U3BECTHBIC METO/IbI TIPU PEUICHUN CTaHIAPTHBIX MaTeMaTHUECKUX
3a/1a4

6.21

[IpumensaTh mpocTeilre MOporpaMMHBIE  CPEICTBA UM AJIEKTPOHHO-
KOMMYHUKAIITMOHHBIC CUCTCMBI ITPU PCHICHUN CTCPCOMCTPUICCKUX 3a/1a1

6.22

[IpuBoguTE NpUMEpHl MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOIE H
JKU3HU, PacCllO3HABaTh NPOSBICHUE 3aKOHOB FEOMETPUH B HCKYCCTBE

6.23

[TpuMeHsTh MONyYeHHBIE 3HAHWS Ha MPaKTHUKE: aHAIM3UPOBATh pealibHbIe
CUTyalluu U NMPUMEHSTh U3yYECHHbIC MOHATHS B MPOLIECCE MOMCKA pPEelIeHUs
MaTeMaTHYeCKd CPOPMYIUPOBAHHON MPOOIEMBbI, MOJIEIHUPOBATh peallbHbIE
CUTyallud Ha S3bIKE TE€OMETPHUH, MCCIIEIOBATh MOCTPOCHHBIE MOJIEIH C
HCIIOJIb30BaHUEM TEOMETPUYECKUX MOHATHI U TeopeM, almapara aiaredpsl,
peuaTh NpakTHYECKUE 3a/1a4, CBSI3aHHBIC C HAXOXKJIEHUEM IeOMETPUUECKUX
BEJTMYMH

Tabmauua 11.3

[IpoBepsiembie sreMeHTHI coaepskanus (11 knacce)

Kon

[IpoBepsieMblil AIEMEHT COJIEPHKAHUS

Yucia ¥ BEIYMCIIEHUS

1.1

HaTypaJ'II)HBIe " LEJIbIC YHuCia. HpI/ISHaKI/I JACIIMMOCTH LT ECJIbIX YUCEIT




1.2 Crenens ¢ palliOHAIBHBIM MoKa3areneM. CBOWCTBA CTETICHU
1.3 Jlorapudm yucna. Jlecatnynble 1 HaATypajabHbIE JOraprudMbl
2 VYpaBHEHMS U HEPABEHCTBA
2.1 [IpeoOpazoBanme BeIpaXEHUH, COIEPKAIINX JOTaprUPMBbI
29 [IpeoOpa3oBaHue  BBIpAXKEHHMH, COAEpPXKALIMX CTEHNEHH C  PalUOHAIbHBIM
’ [IoKa3arejieM
23 [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
24 [Toka3arenbHble ypaBHEHHs U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUsI U HEPABEHCTBA
26 CucreMbl IMHENHBIX ypaBHEHUH. Perienne npukiiaaHbIX 3a/1a4 ¢ TOMOIIbIO CUCTEMBI
' JIMHENHBIX YPABHEHUN
2.7 CucreMbl ¥ COBOKYITHOCTH pallMOHAJIbHBIX YPABHEHUM U HEPABEHCTB
3 [IpumeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PELLIEHUIO MATEMAaTUYECKUX 3a]1a4
’ Y 33J1a4 U3 Pa3IuIHbIX 00JaCcTeH HAYKW U PEAIbHON KU3HH
3 DOyHKINUH U TpaPUKH
Oynkuus. [lepuonndeckue ¢yHkuuu. [IpoMexXyTKH MOHOTOHHOCTH (DYHKIIUH.
3.1 MakcumMyMbl W MHHUMYMBI (QyHKOMH. HawmbOonbliee W HauMeHbIIee 3HAUYCHUE
(GYHKLIHU Ha IPOMEXYTKE
3.2 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduKu
33 [Toxa3zaTtenpHas u norapudmuyeckas QyHKIIHMH, UX CBOWCTBA U rpauKu
34 Hcnonp3oBanue rpagukoB GyHKIMNA A1 pEIICHUs] YPABHEHUH U TMHEHHBIX CUCTEM
Ucnonp3oBanune rpadpukoB  (QYHKIOMA OIS  UCCIEAOBAaHHS  IPOLECCOB U
3.5 3aBUCUMOCTEH, KOTOpPHIE BO3HUKAIOT IPHU PEIICHUH 3a/Jad U3 JIPYTUX y4eOHBIX
MPEAMETOB U PEAIbHOM )KU3HU
4 Hayana maTemaTnueckoro aHajinsa
4.1 Henpepsiabie pyHKInu. MeTO HHTEPBAJIOB ISl PEIICHUS HEPABCHCTB
4.2 [TpousBoanas ¢pyHkiuu. ['eomerpuueckuil U GU3NUECKUI CMBICT IPOU3BOIHOM
43 [TpousBoaHble 31eMEHTAapHBIX (QYHKIUH. DOpMyNbl HaX0XIEHUS MPOU3BOTHON
' CYMMBI, IPOU3BEACHUS 1 YACTHOTO (DYHKIIHIA
[IpumeHeHne NPOU3BOAHON K HCCIEIOBAaHUIO (YHKIMH HAa MOHOTOHHOCTh H
4.4 sKCcTpeMyMbl. Haxosxnenne HanOoNbIIero 1 HaUMEHBIIIETO 3HaUYCHUS (QYyHKIIUA Ha
OTpE3Ke
45 [Ipumenenue npou3BOIHOM 111 HAXOXKIEHUS HAWIyYIIEro PELIECHUS B IPUKIIATHBIX

3ajavax, JUis OINpeAeNieHUus CKOpPOCTU TMpollecca, 3aJaHHOTO (Qopmysoi wiu




rpadukom

4.6

[TepBoobOpaznas. Tabnuia nepBooOpasHbIX

4.7

WuTerpan, ero reoMeTpuueckuii 1 pu3ndeckuil cMbIci. Beluncienue uurerpaia mno
dbopmyne HetoToHa - JleitOnuna

Teopust BEpOATHOCTEN U CTATUCTUKA

5.1

Yucioswle XapaKTCPUCTUKHU CJIy‘-IElﬁHBIX BCIIMYHUH: MAaTEMAaTHYCCKOC OXUJIaHUC,
JUCTIepCUsl U CTaHJapTHOE OTKJIOHeHue. [Ipumepsl mpuMeHeHUsT MaTeMaTHuYecKoro
OXHaaHHuA, B TOM YHCJIIC B 3aJadax U3 HOBCCI[HGBHOﬁ J)KU3HU. MartemaTtudeckoe
OKHMJIaHWE OWMHAPHOW CITy4yalHON BEJIMYMHBI. MaTeMaTH4eCKOe OKHJIAaHUE CYyMMBI
CJIy‘I&fIHbIX BenMuYnH. MaTeMaTnyeckoe OKHNJaHUC U JUCTICPCHUA TCOMETPUICCKOI'O U
OMHOMUAIBHOIO pacrpeaeneHui

5.2

3aKk0oH OOJIBIIUX YHCET W €r0 PoJib B HayKe, MpHUpoje U obmiecTBe. BrIOOpOUHBIiA
METOJI UCCIIENOBAHUN

53

[IpuMepsl  HEnpepbIBHBIX  Cily4alHbBIX BeJW4YMH. [loHATHE O IUIOTHOCTH
pacnpezeneHus. 3agauu, IPUBOAAILUE K HOPMAJILHOMY pacipenenceHuro. [lonstue o
HOPMAaJIbHOM PACIIPEACICHUN

I'eomerpus

6.1

[{unuHpryeckas NOBEPXHOCTh, 00pa3yIoLIie HUIMHIPUUECKON TOBEPXHOCTH, OCh
WIMHIPHYECKON MoBepXHOCTH. L{unuHap: ocHOBaHMS U OOKOBask MOBEPXHOCTD,
o0pasyromiasi ¥ 0Ch, TIOMAT, OOKOBOW U MOJTHOU MOBEPXHOCTH

6.2

Konunueckas moBepxHOCTb, 00pa3yoline KOHMYECKOM MOBEPXHOCTH, OCh M BEPIIMHA
KOHUYECKOW MOBEepXHOCTH. KOHyC: OCHOBaHWE W BeplIMHA, 00pa3yrolas ¥ OCh,
mIoma s OOKOBOW M TIOJIHOW TIOBEPXHOCTH. Y CEUEHHBIM KOHYC: OOpa3ylonue H
BbICOTA, OCHOBaHUA U 60KOBaﬂ MOBCPXHOCTDH

6.3

Cdepa u map: nentp, paauyc, 1uamerTp, IIoMaab MOBEPXHOCTH ceprl. Banmuoe
pacnojoxeHue cepbl U IIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, MIomaib

cepsl

6.4

N3o0paxenue Ten BpallleHUs Ha MJI0OCKOCTH. Pa3BepTka MIMHIpa U KOHYCa

6.5

KoMOuHanuu Tten BpalleHuss U MHOTOTPaHHUKOB. MHOIOrpaHHUK, ONMCAHHBIN
OKOJIO cepsl, cepa, BIUCaHHAS B MHOTOI'PAaHHMK, WIIH TEJIO BPaILlEHHS

6.6

[Tonstne 06 o6wveme. OcHOBHBIE CBOWcTBa 00beMOB Ted. Teopema 00 oObeme
IPSMOYTOJBHOTO TIApaJUICIICIHIEa U CIeACTBH 13 Hee. O0beM IIITUH/PA, KOHYCA.
O6mbem mapa u miona s chepsl

6.7

[Tomo6HbIe Tena B mpocTpaHcTBe. COOTHOMICHUS MEX Ty TUIOIIAIIMUA TIOBEPXHOCTEH,
00BbeEMaMH TOI0OHEIX TEII

6.8

Ceuenus uwinHapa (mapayuieIbHO M MEPIEHIUKYISIPHO OCH), CEYEHHs] KOHyca
(mapanienbHOEe OCHOBAHUIO U MPOXOSAIIEE Yepe3 BEPILINHY ), CEUEHUs 1Iapa

6.9

BexTop Ha mockoctd M B mnpoctpaHcTBe. ClIOKEHME M BBIYUTAHHE BEKTOPOB.
YMHOKEHuE BEKTOpa Ha uucio. Pa3nokeHrne BeKTOpa MO TPeM HEKOMIUIaHApHBIM




BekTtopam. [IpaBuio napannenenunena. Pemenue 3aaa4, CBI3aHHBIX C IPUMEHEHUEM
MPaBUII ACUCTBHIA C BEKTOpaMHU

6.10

[IpsmoyronpHas cucremMa KOOpPAMHAT B IpocTpaHcTBe. KoopauHaThl BEKTOpa.
[Ipocreiiiue 3amaur B KOOpAMHATaxX. YTroil Mexay Bekropamu. CkaispHoe
IIPOM3BEJICHUE BEKTOPOB. BhIuMCIIEHHE YIIOB MEXIY NPSMBIMH M IUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METO/I IIPU PEIICHUN T€OMETPUUYECKUX 3a/1a4

111.11. JInst mpoBeeHHs] €AMHOTO TOCYAapCTBEHHOTO dK3aMeHa 10 MaTeMaTHuke (fanee -
EI'D mo maremaTuke) HMCIONB3yeTCs IMepeueHb (KOIM(pUKATOp) MPOBEPSEMBIX TpeOOBaHUH K
pe3ylibTaTaM OCBOCHHsI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMBbl CpeIHero o01ero oopa3oBanus
U 3JIeMeHTOB coziepkanus. [lpu nposenenun EI'D o Mmatemarnke 6a30BOT0 ypOBHS U3 MEPEUHS
(kogudukaTopa) BEIOMPAIOTCS TO3UIIMH, COOTBETCTBYIOIHME (heepaibHON padouel mporpamme
1o MareMaTuke (0a30BbIi YPOBEHbD)

Tabmnuua 11.4

[TpoBepsiembie Ha EI'D 1o MareMaTuke TpeOOBaHUS

K pe3yJibTaTaM OCBOEHUSI OCHOBHOM 00pa30BaTEIbHON MPOTpaMMBI

CpeIHero o0mero oopa3oBaHus

Kon
IPOBEPSIEMOTO
TpeboBaHUs

[TpoBepsieMbie TpeOOBaHUS K MIPEIMETHBIM PE3yJIbTaTaM OCBOCHHUSI OCHOBHOM
00pa30BaTeNbHON MPOTrPaMMBI CPETHETO 00IIero 00pa3oBaHuUs

1

Brnanenne merogamu J0Ka3aTeabCTB, AITOPUTMAMU PEIICHHS 3a/1a4; yMEHHE
dopMyIHpOBaTE M ONEPUPOBATH MOHITHUAMHU: ONpEACICHHE, aKCHOMa,
Teopema, CIeJICTBHE, CBOMCTBO, MPHU3HAK, JIOKA3aTEILCTBO, PAaBHOCHIIBHBIC
(GOpMyIHPOBKH;, TPUMEHATh HX; yMEHHE (OpMyTUpoBaTh OOpaTHOE U
IPOTUBOIIOJIOKHOE yTBEPKACHHE, PUBOAUTH MPUMEPHI U KOHTPIPHUMEPHI,
UCTONB30BaTh ~ METOJ]  MAaTeMaTH4eCKOM  WHIYKIUH;,  IPOBOJHTH
JIOKa3aTeIbHbIC PACCY)KICHUS MPH PELICHUH 33134, OLECHUBAThH JOTMYECKYIO
NPaBUWIBHOCTD PACCYKACHUHN; YMEHHE ONIEPUPOBATH MOHATUAMU: MHOXKECTBO,
HOJAMHOXECTBO, OIEpalluy HaJ MHOXXECTBAMH; yMEHHE HCIOJIb30BaTh
TEOPETUKO-MHOXKECTBEHHBIH ammapar Jjisl ONMCAHUs PEeabHBIX MPOLIECCOB U
SIBJICHUH ¥ TIPU PELICHUH 33/1a4, B TOM YHCIIE U3 IPYTUX YIEOHBIX TPEIMETOB;
YMEHHUE OTEepPHPOBATh MOHATUAMU: Tpad, CBA3HBINA rpad, AepeBo, LUK, rpad
Ha IUIOCKOCTHM; YyMEHHE 3aJaBaTh M OIMKCBHIBATh TIpadbl Pa3THYHBIMU
crioco0amu; UCIOIB30BATh Tpadbl IPU PEIICHUH 3a/1a4

YMeHue onepupoBaTh MOHATUSMHU: HATypaJbHOE YHUCIIO, LEJNI0e YHUCIIO,
CTEIeHb C IENBIM IOKa3aTeleM, KOpEeHb HaTypalbHOH CTENEHH, CTETEHb C
palMoHaTBHBIM TI0OKA3aTeNIeM, CTENEeHb C JeHCTBUTENBHBIM II0Ka3aTeleM,
JorapuM yucia, CHHyC, KOCHHYC U TAHT'€HC NTPOU3BOJIBHOTO YHCIIA, OCTATOK
0 MOJYJIO, PAllMOHAIBHOE YHCIIO, MPPALMOHAIBHOE YHCIO, MHOXKECTBA
HATypaJbHBIX, IENbIX, PANUOHAIBHBIX, JCHCTBUTEIBHBIX YHCEN; yMEHHE
UCTIONIb30BaTh TMPHU3HAKH JEIMMOCTH, HAaWMEHBIIUH OOIIMK [eNuTeNs U
HavMeHbllee olliee KpaTHOe, adroputM EBKiIMIa TpW pelieHuH 3a1ad;
3HaKOMCTBO C Pa3IMYHBIMHU MO3UIIMOHHBIMHA CHCTEMAMH CUUCIICHHS, YMEHUE
BBITIOJIHATh BBIYHMCIICHHE 3HAYEHUH W TpeoOpa3oBaHUs BBIPAKEHHH CO
CTETIEHSIMH U JIorapudmamu, mpeoOpa3oBaHusl JPOOHO-PAMOHATIBHBIX




BBIPDOKCHHUM; YMEHHE OIEpUPOBATh TMOHSATUSMU: TOCIEAOBATEIBHOCTD,
apudmeTnueckas Mporpeccus, reoMeTpHuYecKas Mporpeccus, OCCKOHEUHO
yOBbIBaromas reoMeTpudecKas MIPOTPECCHS; yMeHHue 3a1aBaTh
MOCNEAOBATEIHLHOCTH, B TOM YHUCIE C MOMOIIBIO PEKYPPEHTHBIX (HOopMy,
YMEHHE OIEepUPOBATh TOHATHAMHU: KOMIUIEKCHOE YHCIIO, COMPSHKCHHBIC
KOMIUIEKCHBIE YHCIIa, MOAYJb M apryMEHT KOMIUIEKCHOTo uucia, (Gopma
3alUCU  KOMIUJICKCHBIX YHCeNl (TeOMETpUYecKasi, TPUTOHOMETpUYECKas Hu
anreOpanyeckas); yMeThb MPOU3BOJAUTH apudMeTudecKkue JeHCTBUS C
KOMIUIEKCHBIMM ~ YHCJIAMH;  MPUBOJUTH  TPHUMEPHl  HCIOJIb30BaHUS
KOMILIEKCHBIX YHUCEN; ONEpUpPOBaTh MOHATHAMU: Marpuua 2 X 2 u 3 X 3,
OTIPENICTUTENh MAaTPUIIBI, TEOMETPUUCCKUN CMBICI ONIPEACITUTEIS

YMeHue OonepupoBaTh MOHATHAMHU: pPalUOHAIBHBIC, HWPPALMOHAJIBHEIE,
HOKa3aTebHble, CTENEHHbIE, JOorapupMHUUECKUe, TPUTOHOMETPUUYECKHE
YPAaBHEHUsI U HEPABEHCTBA, UX CHCTEMBI; YMEHHE OIEPUPOBATH MOHATUAMMU:
TOKJECTBO, TOXKAECTBEHHOE IpeoOpa3oBaHHe, ypaBHEHHE, HEPaBEHCTBO,
CHUCTEMa yPAaBHEHUH U HEPABEHCTB, PABHOCWIBHOCTh YPABHEHUM, HEPABEHCTB
U CUCTEM; YMEHUE pelIaTh YPaBHEHUs, HEPABEHCTBA U CUCTEMBI C IIOMOILBIO
pPa3JIMYHBIX TPHEMOB; pEIIATh YpPaBHEHUS, HEPABEHCTBA U CHCTEMBI C
rapaMeTpoM; IIPUMEHATh YPABHEHUsI, HEPABEHCTBA, UX CUCTEMBI LIS pELICHUS
MaTeMaTHUYECKUX 3a/lay U 3aJa4 U3 pa3iIMuHbIX o0siacTell HayKu U peaibHOM
KU3HU

YMeHue omnepupoBaTh MOHATHSAMM: (YHKIMS, YETHOCTh (YHKLUH,
NEePUOANYHOCTh (DYHKLUWHU, OrPAaHUYEHHOCTh (PYHKIMH, MOHOTOHHOCTb
GyHKIMH, 3KCTpeMyM (QYHKLUUH, HauOosblllee W HaMMEHbIIEe 3HAYCHUS
GYHKIIMM Ha TPOMEXKYTKE, HelpepbiBHAs (DyHKLHSA, aCUMITOTHI Tpaduka
¢GyHKIMU, TepBas M BTOpas NPOU3BOJAHAS (YHKLIHH, T€OMETPHUECKUU U
¢uznyeckuil  CMBICA  NPOU3BOJIHOM, MepBOOOpa3Has, ONpeesICHHBIH
UHTErpajl; yMEHHWE HAaxXOJUTh AaCHUMITOTHl Trpaduka (QYHKLIUU; YMEHHE
BBIUUCIISATh MPOU3BOJHBIE CYMMBI, POU3BEACHHUS], YACTHOTO U KOMIO3UIIMHI
(GyHKUIMH, HAXOAUTh YpaBHEHUE KacaTelbHOM K rpaduky (QyHKIUM; yMEHUE
HaXOAWUTh TMPOU3BOJIHBIE DJIEMEHTApHbIX (DYHKUMN; yMEHHE MCIIONb30BaTh
NPOM3BOJHYIO JUISI MCCIENOBaHUS (QYHKIMHA, HAXOIUTh HauWOOJIbLINE H
HauMEHbIINE 3HA4YeHUA (QYHKIHM; CTPOUTh TIpadUKH MHOTOUJIEHOB C
UCIIOJB30BAaHUEM  almapaTra MaTeMAaTHYECKOTO  aHalu3a; [PUMEHSTH
MIPOU3BOHYIO JUIsl HAXOXKICHHS HAWTYUIlIero pelieHus: B IPUKIIaIHbIX, B TOM
YUCI€ COLMAIBHO-)KOHOMHUYECKHMX U (PU3MYECKMX 3a/Jadax; HaxOIHUThb
wionaad u o0bemMbl (GUTYp C MOMOIIBIO MHTErpaia; MPUBOAUTH MPUMEPHI
MaTeMaTHYeCKOr0 MOJICIMPOBAHUS € TOMOUIbI0  TU(epeHIIaTbHBIX
ypaBHEHUU

YMeHne onepupoBaTh MOHATUAMH: Tpaduk QyHKIHU, oOpaTHas GyHKIIHS,
KOMIO3UIUS  (QYHKIMHA, JuHeWHas (yHKIUS, KBajpaTHyHas (yHKIHA,
paunoHanbHas (QYHKOHS, CTemneHHas (YHKIHSA, TPUTOHOMETPUYECKHUE
¢yHKIMH, OOpaTHbIE TPUTOHOMETpPHYECKHE (YHKIMH, MOKa3aTeabHas U
norapupmMuueckas (PyHKIIUU; YMEHHE CTPOUTh TpadUKH H3YYEHHBIX
(GyHKUUH, BBIMONHATH Npeodpa3zoBaHus TpaduKoB (YHKUINH, UCTIOIb30BATh
rpad¥KH U U3yYeHHS MPOIECCOB U 3aBUCHMOCTEH, NTPH PEIICHNH 33/1a4 U3
JIpyrux Yy4eOHBIX TPEAMETOB M 33Ja4 U3 peaJbHOM KHU3HH; BBIPAXKAThH
dopMymamMH 3aBUCHMOCTH MEXIy BEIMYMHAMH; HCIIOJIb30BaTh CBOWCTBA U
rpadukn (YHKIMHA JUIs pelIeHWs YpaBHEHUH, HEPaBeHCTB M 3a4ay C




napaMeTrpamu; M300pakaTh Ha KOOPJIMHATHOW IUIOCKOCTH MHOXECTBA
peleHni ypaBHEHUH, HEPABEHCTB U UX CUCTEM

YMeHue penaTh TEKCTOBBIE 33/1a4H PAa3HBIX TUIIOB (B TOM YKCJIE HAa TPOIICHTHI,
JIOJIU ¥ 9acCTH, Ha JIBIKEHHE, paboTy, CTOMMOCTh TOBapOB U yCIIYT, HAJIOTH,
3aa4yi W3 O00JacTU yMHpaBleHUS JHUYHBIMU U CeMEHHBIMU (DUHAHCAMMU);
COCTABJISITh BBIPAXKEHUS, YPABHECHHsI, HEPABEHCTBA U X CUCTEMBI 10 YCIIOBHIO
3a/1a4M, UCCIIEIOBATH MOJIYYSHHOE PEIICHUE U OIICHUBATh MPaBAON000HOCTh
pe3yabTaTOB; yMEHHE MOJCIHPOBATh peajbHbIE CHUTyallMd Ha S3bIKE
MaTEMaTHKH; COCTaBISATh BBIPAKECHHS, YpPaBHEHUS, HEPABEHCTBA U UX
CUCTEMBl 10 YCJOBMIO 3a/layd, HCCIIEI0OBaTh IOCTPOCHHbIE MOJEIU C
UCIIONIb30BaHMEM afmapara anreOpbl, HUHTEPIPETUPOBATH IOJIYYCHHBII
pe3ynbTar

YMeHue onepupoBaTh MOHATHSAMH: CpelHee apuMeTHYecKoe, MeauaHa,
HauOoJplllee M HaMMEHBIIEe 3HAUeHHs, pa3Max, JAMUCIEPCHUs, CTaHJIApPTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHHUE W3BJIE€KaTb, HMHTEPIPETUPOBATH
UH(POPMALIMIO, TPEJICTaBIEHHYI0 B Ta0iuIax, Ha Adarpammax, rpapukax,
OTPaKAIOIIYI0 CBOMCTBA PEAJbHBIX ITPOLIECCOB M SIBICHUM; IPEICTABIATH
UHpOpPMALIMIO ¢ TMOMOUIbI0 TabiaMIl M JAuMarpamMM; HccieloBaTh
CTaTHUCTUYECKHUE JaHHbIE, B TOM YHCJIE C IPUMEHEHUEM IrpadUueCcKuX METOOB
U DJIEKTPOHHBIX CPEJICTB; TpapueCKu UCCIET0BATh COBMECTHBIE HAOIIOICHUS
C IOMOIIBIO IHAarpaMM PACCEUBAHUS U TUHENHOMN perpeccuun

YMeHre onepupoBaTh MOHATHIMU: CITyYalHBINA OMBIT U CITy9aifHOE COOBITHE,
BCPOATHOCTH CJIy‘-I&fIHOI‘O CO6I>ITI/IH; YMCHHUC BBIUYUCIIATE BCPOATHOCTHL C
UCIIOJIb30BaHUEM IpaQUUECKUX METO/I0B; MPUMEHATh (POPMYJIbI CIIOXKEHUS U
YMHOXKEHUSI BEPOSTHOCTEH, (OpPMYTy IOJHOH BEPOSTHOCTH, (HOpMyIy
bepuymiu, komOuHaTOpHBIE (BakThl U (HOPMYJIBI; OLICHUBATh BEPOSTHOCTH
peanbHBIX COOBITHIL; YMEHHE ONEpUPOBAThH MOHATUSAMHU: ClTydaiiHasi BEJIMYMHA,
pacmpeenieHre BEepOSITHOCTEM, MaTeMaTHYeCKOe OKMIaHHWe, TUCTIepCus u
CTaHJApTHOE OTKJIOHEHHE CITyYailHON BETMUMHBI, PYHKIIUHN pacrpeieieHus 1
IUIOTHOCTH PaBHOMEPHOTO, MIOKA3aTEIbHOTO ¥ HOPMAJIBHOT'O pacIpe/ieieHHI;
YMEHHUE HUCIIOJIb30BaTh CBOMCTBA MU3YYCHHBIX PACIPEICICHUM U1 pELIEHUs
3a]a4; 3HAKOMCTBO C TIOHATUSIMU: 3aKOH OOJIBIIMX YHCEN, METOJIbI
BBIOOPOYHBIX HCCJIECIOBAHNN; yYMEHHE NPUBOIUTH MPUMEPHI TMPOSBICHUS
3aKOHa OOJIBIIMX YKCET B MPUPOJHBIX M OOIIECTBEHHBIX SBJICHUIX; YMEHHE
ONCpupoOBaTh MNOHATUAMH: COUYCTAHUC, NCPCCTAHOBKA, YUCIIO CO‘ICTaHI/II\/'I,
YHCJIO IEPECTAaHOBOK; OMHOM Hbl0TOHA; yMEHHE MPUMEHSITh KOMOMHATOPHbIE
dakThl M pacCcyKIeHHs [UId pELICHHWs 3aad; OLIEHWBATh BEPOATHOCTHU
peaNbHbIX  COOBITHI;  COCTaBISTH  BEPOSTHOCTHYIO  MOJEIb U
UHTEPIPETUPOBATD MTOJIYYEHHBIN pe3yJIbTaT

YMeHue oneprupoBaTh MOHATUAMHU: TOUKA, IpsMasi, INIOCKOCTb, IPOCTPAHCTBO,
OTPE30K, JIy4, BEJIMYMHA YIJVIA, IUIOCKHWA yroj, JABYTPaHHBIM Yroil,
TPEXTPaHHBIM  YroJl, CKpEHIMBAIOIIUECS TMpsSMble, NapajUIebHOCTh U
NEPHEHANKYJISIPHOCTD MPSAMBIX U IJIOCKOCTEM, YroJl MEXIy HPSIMbIMH, YrOJl
MEXIY MPSIMON U TJIOCKOCTBIO, YIOJI MEXAY IUIOCKOCTSMH, PAaCCTOSIHUE OT
TOYKM 1O IUIOCKOCTH, PACCTOSIHUE MEXAY INPSMBIMU, PACCTOSIHUE MEXKAY
IUTOCKOCTSIMU; YMEHHUE HCIIOIh30BaTh MPHU PEIICHUH 33124 U3YUCHHBIE (PaKThI
U TEOopeMbl IUIAHUMETPHH, YMEHHE OLEHUBAaTh pa3Mepbl OOBEKTOB
OKPY’KaIOIIer0 MHpA; CTPOUTh MATEMAaTUYECKHE MOJIETH C IOMOIIbIO




TCOMETPHUICCKUX NOHATUM | BCJIMYMH, pelIaTb CBA3aHHBIC C HHUMHU
MPAKTUYCCKUC 3ala9r
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YMeHue omnepupoBaTh MOHATHAMHU: IUIOMAAb (UIypbl, 00BbeM (uUrypsl,
MHOTOTPaHHMK, [TPaBUJIbHBIII MHOTOI'PaHHUK, CEYEHHE MHOTOTpaHHUKA, KyO,
napajjieNenune], npusMa, nupamuzaa, Gurypa U MoBEpXHOCTb BpalllCHHS,
WIMHApP, KOHYC, wap, cdepa, rouianb cgepbl, IUIOMIAJb MTOBEPXHOCTH
OUpaMUIbl, MPU3MBI, KOHYCa, LMIMHApA, 00beM Ky0a, MpsSMOYroJbHOIO
napajuiesienuneia, NMpaMuabl, IPU3MbI, IWINHIPA, KOHYCA, 11apa, pa3BepTKa
IIOBEPXHOCTH, CEYEHMsI KOHyca M IWIMHJIPA, M[apajulelbHbIE OCH WIH
OCHOBaHHUIO, CEYEHHE Iapa, IUIOCKOCTb, Kacarouiasicsi chepbl, LWIHHIPA,
KOHyCa; yMEHHE CTPOMTh CEYEHHE MHOIOIpaHHHMKa, H300paxarb
MHOTOTPaHHUKHU, (UTYyphl U MOBEPXHOCTH BpAIlECHUS, UX CEUEHUS, B TOM
quciie C IOMOILBIO 3JIEKTPOHHBIX CPEICTB; YMEHUE IPHUMEHATH CBOMICTBa
FeOMETPUUYECKUX (PUryp, CaMOCTOATEIbHO (OPMYJIUPOBATH OIpPEAETICHUS
u3ydaemblX (uUryp, BBIBUTaTh TUIIOTE€3bI O CBOWCTBAX M IpHU3HAKaX
reoMeTpuueckux (uryp, OOOCHOBBIBaTb WJIM ONPOBEpraTh HUX; YMEHHUE
POBOJUTH KJIACCUPUKALMIO (PUTYp O PA3IUYHBIM NPU3HAKAM, BBIIOIHSITH
HE0OXO0JUMbIE JOTIOJIHUTEIbHBIE TTOCTPOEHUS
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YMeHnue onepupoBaTb  MOHATHSIMH:  JBUKEHHE B  IPOCTPAHCTBE,
NapajuleJIbHBIA NEPEHOC, CUMMETPUS Ha IUIOCKOCTH U B IIPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue TMOM00WS, TMOAOOHBIE (UTYPBI, YMEHHUE
pacrio3HaBaTh pPaBHbIE U M0A00HBIE (UTYpbl, B TOM 4YHCIE B IpPHUPOJIE,
UCKYCCTBE, apXUTEKType; MCIOJIb30BaTh I'€OMETPUYECKUE OTHOILIEHUS IMPHU
pelIeHNN 3a7ady; HaXOAWTh TE€OMETPUYECKHE BEJIMYMHBI (JUIMHA, YTOJ,
IUI0MIa/1b, 00bEM) NP PEIICHNUH 3a7a4 U3 IPYruX Y4eOHbIX MPEIMETOB U U3
peaabHOM JKU3HU; YMEHHE BBIUMCIIATH T€OMETPUUYECKHE BEIMYUHBI ([UIMHA,
yroJj, IUIOIaab, OO0bEeM, IUIOIIAAh MOBEPXHOCTH), HCIONb3Yysl W3YYEHHbIE
dopMyBl MU METOIbl, B TOM YHCIIE: IUJIOUIaJ(b MOBEPXHOCTH MHPAMHJIBL,
pU3MBIL, KOHYCa, IMJIUHAPA, II01aab chepsl; 00beM KyOa, MPSIMOYTOJIbHOTO
napajuleJenunesia, NUpaMuabl, IPU3MBbL, HWINHAPA, KOHyCa, 11apa; yMEHHUE
HaXOJUTh OTHOLIEHHE 00bEMOB MOJOOHBIX QUTYD
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YMeHue omnepupoBaTh MOHATUSMHU: MPSIMOYTOJIbHAS CHCTEMa KOOPAMHAT,
BEKTOP, KOOpAMHATBl TOYKH, KOOpJAMHATBHI BEKTOpa, CyMMa BEKTOpPOB,
IIPOM3BEIEHNE BEKTOPA Ha YHUCIIO0, Pa3JI0KEHUE BEKTOPA 10 0a3ncy, CKaIspHOE
IIPOU3BENICHUE, BEKTOPHOE NPOU3BEICHHE, YTOJI MEXAY BEKTOPAMHU; YMEHHUE
UCIIONIb30BaTh BEKTOPHBIH M KOOPAMHATHBIM METOA ISl  peUIeHHs
reOMETPUYECKUX 3a]a4 U 3a/1a4 JPYTuX yueOHbIX IPEAMETOB
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YMeHue BBIOMpATh MOAXOSIIMN METOJ JUIS PEUIeHHs 3a7ayd; MOHUMaHUe
3HAYMMOCTH MAaTEMAaTUKU B M3YyYEHUM MPUPOAHBIX U OOIIECTBEHHBIX
IIPOLIECCOB M SBJICHUM; YyMEHHE paclO3HAaBaThb IIPOSIBICHUE 3aKOHOB
MaTEMaTUKU B MCKYCCTBE, YMEHHUE IPHUBOJUTH IIPUMEPHI MaTEMATHYECKUX
OTKPBITHIA POCCUMCKON U MUPOBOM MaTeMaTU4ECKOW HAYKHU

Tabmuma 11.5

[Iepeuens rr1eMeHTOB cojiepkaHus, poBepseMbix Ha EI'D
10 MAaTEMaTHKE



Kon

[IpoBepsieMblil AIEMEHT COJIEPHKAHUS

Yucna 1 BEIYMCIIEHUS

1.1

Harypanbnsie u nensie uyncina. [Ipu3Haku AeTMMOCTH LHEbIX YHCE

1.2 Pamnonaneubie uncna. OOBIKHOBEHHBIE W JCCATUYHBIC JPOOH, TPOIEHTHI,
OeCKOHEUHBIEC IEPUOTUYECKUE IPOOH
1.3 Apudmernueckuii KOpeHb HaTypajbHOH creneHu. [leiicTBus ¢ apudmeTnueckumMu
KOPHSIMHU HaTypaJIbHOW CTENEHU
1.4 Crenens ¢ uensiM nokasareneM. CTeneHb ¢ pallMoOHaIbHbBIM NoKa3atenaeM. CBONCTBa
CTEIIEHU
1.5 CuHyC, KOCHMHYC W TaHI'€HC YHCJIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
ApKTaHT'€HC YHCIIOBOTO apryMeHTa
1.6 Jlorapudm uyucna. [lecaTudynble U HaTypajibHbIE JOrapupMbl
1.7 JeiictButenpHble yHcnaa. ApudMeTHyYecKHe Omepanud ¢ JAeWCTBUTEIbHBIMHU
yrciaMu. [TpuOikeHHble BBIYUCIIEHUS, TPaBUIIa OKPYTJICHUS, TPUKHUIKA U OLIEHKA
pe3yJibTaTa BBIYUCICHUN
1.8 [IpeoOpazoBanme BEIpaKEHUI
1.9 KomruiekcHeie uncna
2 YpaBHEHMS U HEPABEHCTBA
2.1 Lemnble n 1poOHO-paIOHANBHBIC YPaBHEHHUS
2.2 HppauunoHanbHble ypaBHEHUS
23 TpuronomeTpuueckue ypaBHEHHs
2.4 [TokazaTenpHbIC U JOTapUMUYECKIE YPABHEHUS
2.5 Llenpie u 1poOHO-palIMOHATILHBIC HEPABEHCTBA
2.6 UppannonanbHbie HEPABEHCTBA
2.7 [Toka3zarenbHble U JOrapupMUUECKIE HEPABEHCTBA
2.8 TpuronomeTpuyecKkrue HEPaBeHCTBA
2.9 CucreMbl U COBOKYITHOCTH YPAaBHEHHMH U HEPABEHCTB
2.10 | YpaBHeHUs, HEPAaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Martpuua cuctemMsbl TMHEWHBIX ypaBHEHUN. OnpeenTenb MaTpULIbl
3 QOyHKIUHN U TpadUKU
3.1 Oynkuus, crnocoObl 3amanus ¢yHkumu. ['paduk ynkmun. B3ammuo obOpaTHbIE

¢ynkuuu. YetHsle 1 HeueTHble GyHKUMU. [leproanueckue GpyHKIUMN




3.2 OOnactp ompeneneHusi W MHOXKECTBO 3HaueHWW ¢yHkumn. Hymum  yHKImm.
[TpomMexxyTkM  3HAKOMOCTOSHCTBA. IIpOMEXYTKM MOHOTOHHOCTH  (DYHKIUH.
MakcumMyMbl U MHHUMYMBI (QyHKIMH. Hawmbonbliee W HauMeHbIIee 3HAUYCHUE
(GYHKLIHU HAa IPOMEXYTKE

33 CrenenHas pyHKIMS C HATYpalIbHBIM U 1IeJIbIM NTOKa3aTeneM. Ee cBoiicTBa u rpaduk.
CaolicTBa U rpauK KOpHsI N-Oi CTENEeHU

34 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpapuKu

3.5 [TokazaTenpHas u orapudmudeckas PyHKIIUU, ©X CBOUCTBA U rpaduKu

3.6 Toukm paspeiBa. AcuMmnToThl TpadukoB ¢yHkumid. CBolicTBa  (YHKIHH,
HENPEPBIBHBIX HA OTPE3KE

3.7 [TocnenoBaTenbHOCTH, CIOCOOBI 3aJJaHNUS TTOCIIEI0BATEIHHOCTEN

3.8 Apudmerndeckas U reoMmeTpudeckas nporpeccuu. @opmyra CI0KHBIX TPOIICHTOB

4 Hayana maTemaTrueckoro aHajinsa

4.1 [TpousBoaHas ¢pyHkiuu. [IponsBoiHbIe 371€MEHTaPHBIX (PYHKIIHMA

4.2 [IpuMeHeHrne NPOU3BOJHON K MCCIENOBaHMIO (YHKIIMH Ha MOHOTOHHOCTH H
SKCTpeMyMbl. HaxoxxieHre HauboNbIIero 1 HAaMMEHbIIEeTro 3HaueHUs! (PYHKLIUU Ha
OTpe3Ke

4.3 [TepBooOpasnas. MuaTerpan

5 MHoxecTBa U JIOTHKa
5.1 MHoecTBO, Onepaluy HaJ MHOXKecTBaMHU. Jluarpammsl Oiiepa - Benna
5.2 Jloruka

6 BeposTHOCTE M cTaTucTHKA

6.1 OnucarenbHas CTaTUCTUKA

6.2 BepositHoCTh

6.3 Komb6unaropuxka

7 I'eomerpus

7.1 ®urypsl Ha MIOCKOCTH

7.2 [IpsiMBbIE M TNIOCKOCTH B MTPOCTPAHCTBE

7.3 MHOrorpaHHuKu

7.4 Tena 1 MOBEpXHOCTH BpalllCHUS

7.5 Koopaunatsl 1 BEKTOPBI
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