111. depepanbHaa paboyas nporpamma no y4yeOGHOMy npeameTy
"MaTtemaTtuka" (6a30BbI YPOBEHb).

111.1. ®enepanpHast pabouass mporpamMma Mo ydeOHoMy mpeamery '"Maremaruka'
(6azoBeIli  ypoBeHb) (mpeaMmeTHas oOnacte "Maremarnka u  uHdopmaruka') (maiee
COOTBETCTBEHHO - IIPOrpamMmMa Mo MareMaTruke, MaTeMaTHKa) BKIIIOUAET MOSCHUTEILHYIO 3aITUCKY,
cojiep)kaHue 00yUYeHHS, TUIAHUPYEMBbIC PE3yJIbTaThl OCBOCHHS ITPOTPAMMBI 110 MaTeMaTHKe.

111.2. TosicauTenpHAS 3aMKUCKa OTPaKaeT OOIIMe LETN W 3a/1aud M3yYCHHsS] MaTeMaTHKH,
XapaKTEPUCTHKY TCUXOJOTHYECKUX MPEANOCHIIOK K €€ M3YYCHHIO OOYy4aloIMMHCS, MECTO B
CTPYKType YYeOHOro IUTaHA, a TaKXKe IMOIXOIbl K OTOOpY COAEpIKaHHs, K OIPEACTICHUIO
TJIAHUPYEMBIX PE3YJIBTATOB.

111.3. Conepxanue 0OOy4eHHUS PpACKPBIBACT COACP)KATEIbHBIC JIMHHM, KOTOpBIE
npeaIaraloTes JUis 00s3aTeNbHOr0 M3y4YeHUsI B KaXKIOM KJIacce Ha ypOBHE CPEIHEro OOIIero
00pa3zoBaHuUsl.

111.4. Tlnanupyembie pe3yibTaTbl OCBOCHHUS IMPOrPaMMbl [0 MAaTEMaTHKe BKJIFOYAIOT
JUYHOCTHBIC, METalpPeIMETHBIC Pe3yJbTaThl 3a BECh INMEpHoOa OOydeHHS Ha ypPOBHE CPEIIHETro
oOmiero oOpa3oBaHUs, a TAKXKE IMPEIMETHBIC JOCTH)KCHHS OOYdYaromIerocs 3a KaKAbIH ToJ
0o0yueHus.

111.5. NMNosscHUTeNnbHasA 3anucka.

111.5.1. Ilporpamma 1o MareMaTHMKe Ha YpPOBHE CpeIHEero oO0Iero ooOpa3oBaHUs
pazpaborana Ha ocHoBe PI'OC COO c¢ y4yeToM COBPEMEHHBIX MHPOBBIX TpeOOBaHUIA,
OpeAbABIsEMbIX K MaTeMaTHUeCKOMY O0Opa30oBaHUIO, U TPAJUIMHA POCCHUICKOrO 00pa3oBaHUS.
Peanmaum[ mporpaMmaIl 110 MaTr€MaTukKe oOecrieunBaeT OBJIaJICHUC KIIFOYEBBIMU
KOMIETEHIUSAMH, COCTAaBIISIOLIMMHU OCHOBY Ul CAMOPA3BUTUS U HENPEPHIBHOTO 0Opa30BaHMS,
[EIOCTHOCTh  OOMIEKYJIBTYPHOTO, JMYHOCTHOTO W TO3HABATENBHOTO pPAa3BUTHS JHYHOCTH
00yJaromnuxcsl.

111.5.2. B nporpamMmMe 1o MareMaTHKe YUYTEHBI UJIEU U IMOJIOKEHUS KOHLIETLUU Pa3BUTHUS
Maremarudeckoro oOpaszoBanus B Poccuiickoit ®denepaunu. B cooTBeTCTBMM ¢ Ha3BaHHEM
KOHIIETILIMM MaTeMaTU4ecKoe O0pa3oBaHUE JOJKHO, B YAaCTHOCTH, MPEJOCTABIATh KaXKIOMY
o0y4aronemMycsi BO3MOXKHOCTb JOCTH)KEHHMsI YPOBHS MaTeMaTHYeCKUX 3HaHWUH, HEO0OXOIMMOro
JUISL TajbHEHIIel ycrnemH o »ku3Hu B oOuiecTBe. VIMEHHO Ha peleHue 3TOoH 3ajau HallelieHa
nporpaMma 1o MareMaTiuke 6a30BOTr0 YpOBHSL.

111.5.3. Maremaruka - ONOpPHBIA NpPEIMET I U3Y4YEHHS CMEKHBIX IUCLHHILINH, 4YTO
Jenaet 6a30ByI0 MaTeMaTHYECKYIO MOJATOTOBKY HEOOXOIMMOH.

111.5.4. [IpakThueckass ~ TMOJNE3HOCTb  MaTeMaTUKU  OOyCJIOBJIEHA  HAJIUYUEM
IOPOCTPAHCTBEHHBIX  (OPM, KOJIMYECTBEHHBIX  OTHOIIEHWH, DSKOHOMHUYECKHX PpacyeToB;
HEOOXOJMMOCTBIO MAaTeMaTUYEeCKUX 3HAHUM B TMOHUMAaHMM MPHUHIMIIOB YCTPOICTBa U
UCITIOJIb30BaHMUsI COBPEMEHHON TEXHUKH, BOCHPHUATUS M HHTEpHpeTalus pa3zHooOpa3HOH
COLIMANIBHOM, HSKOHOMHMYECKOM MH(OpPMALMK; MPAKTUUYECKHX MPUEMOB T'€OMETPUUYECKUX
U3MEPEHUI U OCTPOEHUH, UTeHUs HH(pOpMAIMY, TPEICTABICHHON B BUJIE TaONHUIl, JUarpaMM U
rpaduKoB.

111.5.5. IlpuMeHeHHue MaTeMaTUyecKOoro CTHJIS MBIIUIEHUS, MPOSBISAIOLIEIOCS B
OTIpEICJICHHBIX YMCTBEHHBIX HaBBIKAaX, MPUEMaxX M METOIaX MBIILICHUS YEJIOBEKa, MpoIeccax
0000IIeHNsT W KOHKpPETH3allMi, aHalnu3a W CHHTe3a, KIacCH(UKAUA U CHCTeMaTH3alluH,
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abCcTparupoBaHMs U aHAJIOTHI Kak (POPMHUPOBAHUHU AIITOPUTMHYECKON KOMITOHEHTHI MBIIIUICHUS U
BOCITUTAHUU YMEHUM  JI€MCTBOBATH o 3aJaHHBIM aJrOpUTMaM, IO3BOJISIONIEH
COBEpIIICHCTBOBAaTh HW3BECTHBIE M KOHCTPYHpOBaTh HOBBIC. OOBEKTHI MaTEMaTHUYECKUX
YMO3aKJIIOUYEHUH, TpaBWiIa WX KOHCTPYHPOBAHHUS PACKPHIBAIOT MEXaHU3M JIOTMUECKHUX
MOCTPOEHUH, CIIOCOOCTBYIOT BBIpAOOTKE YMEHUN (POPMYIHPOBATH, 0OOCHOBBIBATH M JOKA3hIBATH
CY)KJIEHUS, TEM CaMbIM Pa3BUBAIOT JIOTHYECKOE MBIIUICHHE.

111.5.6. OGydenue MareMaTHKe KaK BO3MOXXHOCTb Pa3BUTHS Yy OOYHYAIOLIMXCS TOYHOM,
panMoHAIFHON M MH(OPMATHBHOM pedd, yMEHUs OTOMparh HauOoiee MOAXOISINUE S3BIKOBEIE,
CHUMBOJINYECKHE, TpaduuecKue CpeAcTBa /s BBIPAKCHHS CYXICHUH M HaDIATHOTO HX
Ipe/ICTaBICHUS.

111.5.7. O61iee 3HAKOMCTBO ¢ METOJIaMU MMO3HAHUS JICUCTBUTEIBHOCTH, MPEACTABICHUE O
npeaMeTe W METOJE MAaTeMaTHUKH, €ro OTIWYUS OT METOJOB €CTECTBCHHBIX M T'YMaHHTaPHBIX
HayK, 00 0COOEHHOCTAX MNPUMCHCHUSA MATCMATUKU JJId PCIICHWA HAYYHBIX W IMPUKIAAHBIX 3a1a4
KaK HEOOXOIMMBIN KOMIIOHEHT OOIIEH KYJIbTYPHI.

111.5.8. M3yueHue maremMaTukyd CHOCOOCTBYET ACTETUYECKOMY BOCIHUTAHHUIO YEJIOBEKa,
MOHMMAHUIO  KpPacoThl M  M3ALIECTBA MaTeMaTHUYECKHX  PACCYXACHUU, BOCIPHUITHIO
reOMETPUUYECKHUX (OPM, YCBOCHHIO HJICU CUMMETPHH.

111.5.9. [IpuoputernpiMu 1ensiMu oOydeHus: marematuke B 10 - 11 kmaccax Ha 6a30BoM
YPOBHE SIBJISIFOTCS:

bopMHpOBaHUE  I[EHTPAJbHBIX  MAaTEMAaTHYCCKMX  TMOHATHHA  (YMCIIO,  BEIWYMHA,
reomeTpuyeckas (Qurypa, TIepeMeHHas, BEPOSTHOCTh, (YHKIUSA), O0O0CCIICUMBAOIINX
MIPEEMCTBEHHOCTH M MEPCIIEKTUBHOCTh MAaTEMAaTHUYECKOTO 00pa30BaHus 00yJarOIINXCs;

IIOJABCACHUC 06yan01111/1x051 Ha OOCTYIIHOM IJId HHUX YPOBHEC K OCO3HAHHIO B3aWMOCBA3U
MAaTEMAaTUKU U OKPYXKAKOUICTO MHUpA, NTOHHUMAHUC MATCMATHKU KaK YaCTU O6IJ.I€I7I KYJIBTYPBI
YCI0BCUYCCTBA,

pa3BUTHC HHTCJUICKTYAJIbHBIX 151 TBOPUYCCKUX CIIOCOOHOCTEH 06yqa}01unxcs[,
IMO3HaBaTeIbHOU AKTUBHOCTH, UCCICIOBATCIIbCKUX yMGHHfI, KPUTHUYHOCTHU MBIIIJICHUSA, UHTCPECA
K U3YUYCHUIO MATCMAaTHUKU;

(dbopmupoBaHue (yHKIMOHAIBHON MareMaTHYeCKON IpaMOTHOCTH: YMEHHS pacllo3HaBaTh
MaTe€MaTUYECKUE aCIEKThl B PEAJbHBIX JKU3HECHHBIX CUTYallUSAX M MPU H3YYECHHUH JPYTUX
yueOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEpHOCTEH, (hopMylIHpoBarh UX Ha
A3bIKE MaTeMaTMKM M CO34aBalb MaTeMarTM4eCKUE MOJEIM, IPUMEHATH OCBOCHHBIN
MaTeMaTHYeCKUI arapar sl pelIeHus] TPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4, HHTEPIIPETUPOBATH
U OLICHUBATh I1OJy4EHHBIE PE3YIIbTATHI.

111.5.10. OcHOBHBIMU JIMHUSAMU coaeprkaHus Matemaruku B 10 - 11 kimaccax sBistOTCS:
"Uucna wu Bbluucnenus", "Aunre6pa" ("AnreOpamueckue BblpaxkeHusa", "YpaBHEHUS WU
HepaBeHcTBa"), "Hawana maremarnueckoro ananuza", "I'eomerpus" ("[eomerpuueckue Guryps
u ux cBoicTtBa", "M3mepeHne reomerpuyeckux BenuuuH'"), "BeposTHOCTE M crarucTuka'.
ConeprxarenbHble JTUHUM Pa3BUBAIOTCS MapajuIeNIbHO, KaXKJasi B COOTBETCTBUHM C COOCTBEHHOM
JIOTUKOM, OTHAKO HE HE3aBHCHMO OJIHA OT APYroi, a B TECHOM KOHTAKTE M B3auMoaeucTBuu. Mx
o0benMHsAET JIOTWYeCKas  COCTapisioniasl, TPaJWLMOHHO TMpHUCylIas  MaTreMaTuke |
IPOHM3BIBAIOIIASA BCE MaTeMaTHUECKHUe KypChl U cozepkareibHble TuHuH. CHopMynnpoBaHHOE
B ®I'OC COO TpeboBanue "BrajgeHne METOIAMH J0KA3aTeIbCTB, AITOPUTMAMHK PEIICHUS 3a]1a4,
yMeHue (HOpMyIUpOBaTh OIPEACNICHUs,, aKCUOMbI W TEOPEMBl, MPHUMEHATh HX, MPOBOIUTH
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JIOKa3aTeIbHBIC PACCY)KICHUSI B XOJIE€ PEUICHHS 3a1a4" OTHOCUTCS KO BCEM y4eOHBIM Kypcam, a
(dbopMHpOBaHUE JIOTHUECKUX YMEHHH pacmpeiessieTcs Mo BCeM rofaM OOydYeHHs Ha YPOBHE
cpenHero o01ero 0opa3oBaHusl.

111.5.11. B cootBerctBrm ¢ ®I'OC COO MaremaTHKa SBISCTCS 0053aTeIbHBIM IIPEIMETOM
Ha JIaHHOM YpOBHe oOpaszoBanus. [IporpamMmoili mo maremaruke IperycMarpuBaeTCs U3ydeHUe
ydgeOHOro mpemMera "Maremaruka" B paMKax Tpex Y4eOHBIX KypcoB: "AunreOpa W Havana
maremaruueckoro anaiuza', "[eomerpus”, "BeposTHocThb M crartuctuka'. PopmMUpOBaHUE
JIOTUYECKUX YMEHUH OCYIIECTBISETCS Ha MPOTSHKEHUHU BCEX JIET 0OyueHHUsl Ha YPOBHE CPEIHEro
o0miero oOpa3oBaHus, a AIMEMEHTHI JJOTUKH BKIIFOUAIOTCS B COJCPKAHUE BCEX HA3BAHHBIX BHIIIES
y4eOHBIX KypCOB.

111.5.12. Obuiee yncno 4acoB, PEKOMEHIOBAHHBIX JIJIsl M3Y4EHUSI MaTeMaTHKy - 340 yacos:
B 10 xmacce - 170 gacoB (5 wacoB B Heneno), B 11 kiacce - 170 yacoB (5 yacoB B HEEIIO).

111.6. MNnaHupyemble pe3ynbTaTbl OCBOEHUSI MporpaMmmbl MO MaTemaTuke
6a30BbINM YpOBEeHb Ha YPOBHe cpeaHero obuero obpasoBaHus.

111.6.1. B pe3ynbrare n3yuyeHus MaTeMaTUKU Ha yPOBHE CpelHero ooiero oopa3oBaHus y
oOyuarormerocs OynyT COpMUPOBAHBI CIETYIOIINE JINYHOCTHBIC PE3YIbTaThL:

1) rpak1aHCKOTO BOCIIUTAHHUS:

c(OpPMUPOBAHHOCTh ~ IPaXJAHCKOM MO3UIMH  OOyd4arolierocss Kak aKTUBHOTO U
OTBETCTBEHHOIO 4IEHAa POCCUHCKOro oOIIecTBa, MPEJCTABICHHE O MAaTeMaTHYeCKUX OCHOBAX
(YHKIMOHUPOBAaHUSL Pa3IMYHBIX CTPYKTYp, SBIEHHUH, MNpOLEAYp TIpPa)JAaHCKOro oOIecTBa
(BBIOOPBI, OMPOCHI U JIPyroe), YMEHHE B3aUMOJAEUCTBOBATh C COLMAJIbHBIMH HWHCTHTYTaMHU B
COOTBETCTBHUH C UX PYHKLUHSIMU U HA3HAYECHUEM;

2) MaTpUOTUYCCKOTO BOCIIUTAHUS:

c(OpMUPOBAHHOCTh POCCUNCKON TPa’KJAHCKON MACHTUYHOCTH, YBa)KEHUS K MPOILIOMY U
HACTOSLLEMY POCCUMCKOM MareMaTuKH, LIECHHOCTHOE OTHOLIEHHUE K JOCTHUKEHHUSIM POCCUHUCKUX
MAaTE€MaTUKOB W POCCUHCKOM MaTeéMaTUYECKOW IIKOJbI, MCIOJIb30BaHUE 3THUX JOCTHUKECHHUI B
JIpYTUX HayKaX, TEXHOJOTHUSX, c(hepax SIKOHOMHKHY;

3) TyXOBHO-HPABCTBEHHOTO BOCIIUTAHMUS:

OCO3HAHME  JIYXOBHBIX  IICHHOCTEH  POCCHUICKOTO  Hapoaa, CGHOPMUPOBAHHOCTH
HPABCTBCHHOI'O CO3HAHUWA, STUYCCKOI0 MOBCACHUA, CBA3AHHOTO C NPAKTUYCCKUM IMPUMCEHCHUEM
JTOCTIDKEHUN HAayKH W JESTEIBHOCTHIO YUYEHOTO, OCO3HaHHE IHUYHOTO BKJIA/Ja B IMOCTPOSHHUE
YCTOMYHBOTO OYIyIIETO;

4) 9CTCTUYCCKOI'O BOCIIMTAHUA:

OCTECTUYCCKOEC OTHOIICHUE K MUPY, BKIIOYasA 3CTECTUKY MaTEMAaTUICCKHUX SaKOHOMepHOCTefI,
06’LCKTOB, 3aaad, pe]].[eHHfI, paccymneHI/Iﬁ, BOCHHPUHUMYUBOCTE K MATCMATHUYCCKHM aCIICKTaM
Pa3IMYHBIX BUAOB UCKYCCTBA,

5) ¢bu3nuecKoro BOCIUTaHHUS:

c(OPMHPOBAHHOCTh YMEHHS IPUMEHITh MaTeMaTHYCCKUE 3HAHHS B HHTEPECax 3JI0pPOBOTO
u Oe3omacHOro oOpa3a >XU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0POBBIO (3710pOBOE
nUTaHue, cOaJaHCUPOBAHHBIN PEXKUM 3aHITUH U OTABIXA, peryiaspHas Gu3ndecKas akTHBHOCTD ),
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¢u3nUecKkoe COBEPIICHCTBOBAHUE NIPU 3aHATHSX CIIOPTHBHO-03I0POBUTEIBHOM NESTEIHHOCTHIO;
6) TPYZOBOrO BOCHUTAHUS:

TOTOBHOCTh K TPYIy, OCO3HAHHE IICHHOCTH TPYIOIIOOUS, HHTEPEC K Pa3INdHbIM chepam
npoecCHOHAIILHON N1eATENbHOCTH, CBSI3aHHBIM C MAaTEMAaTUKOM U ee MPHIOKEHUSMHU, YMEHHE
CoBepIIaTh OCO3HAHHBIA BBIOOpP Oynmymeld mpodeccun u peann3oBBIBATH COOCTBEHHBIC
JKU3HEHHBbIE IUIaHbl, TOTOBHOCTb M CIHOCOOHOCTb K MareMarhuyeckoMy oOpa3oBaHHUIO U
caM000pa30BaHUIO HA MPOTSKEHUHU BCEU KM3HU, TOTOBHOCTh K aKTUBHOMY YYacTHIO B PEIICHUN
MPAKTHYECKHX 33]]a4 MaTeMaTH4eCKOM HaIllpaBIEHHOCTH;

7) SKOJIOTMYECKOTO BOCIIUTAHMUS:

c(OpMUPOBAHHOCTh  JKOJIOTUYECKOW KYJABTYpbI, IOHUMAaHHE BIUSHUS COLHUAIBHO-
HSKOHOMMUYECKHX IIPOLECCOB HA COCTOSIHME IPUPOJHOM M COLMAIbHOM CpeAbl, OCO3HaHUE
I00aMbHOTO  XapakTepa  HJKOJIOTMYECKHX  MpoOjeM, OpUEeHTaluss Ha  [pPUMEHEHHE
MaTeMaTHYeCKUX 3HAHUUW Ui pelIeHUs 3a7ad B 00JIACTH OKPYXKAIOIIEH Cpelbl, TUIAHUPOBAHUE
MOCTYIKOB U OLIEHKH MX BO3MOXHBIX IMOCJIEICTBUHN JJIsi OKPYKAIOIIEH Cpebl;

8) IEHHOCTH HAYYHOTO MMO3HAHMUS:

c(OPMHUPOBAHHOCTh ~ MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKd M OOIIECTBEHHON MPAKTHKH, TOHUMAHWE MaTeMaTHYECKOH HayKH Kak C(epsl
YeJIOBEUECKOM IEATENbHOCTH, 3TANOB €€ PAa3BUTUSA U 3HAYUMOCTH JJIS Pa3BUTUS LIMBUIIM3ALUY,
OBJIAJICHHE S3BIKOM MATEMAaTUKH U MaTeMaTHYECKOM KyIbTYpPOW KaK CPEACTBOM ITO3HAHMS MHPA,
TOTOBHOCTb OCYLIECTBIIATH IIPOCKTHYIO U UCCIIEA0BATENBCKYIO ACATEIBHOCTh HHAUBUYAIIBHO U

B IpyTIIIE.

111.6.2. B pe3ynbTrare nu3yuyeHus: MaTeMaTUKU HA YPOBHE CPEIHET0 O0Iero oopa3oBaHus y
oOyuaromierocsi OyayT chopMUpOBaHBI MMO3HABATEIbHBIE YHUBEPCAIbHBIC y4eOHBIC NIEHUCTBUS,
KOMMYHUKaTUBHbIE YHHUBEpCaJbHble Y4eOHbIE JEeHCTBUS, pErYISTHBHBIE YHHUBEpCAJIbHbBIE
yueOHbIe JeMCTBHSI, COBMECTHAS I€ATENBHOCTb.

111.6.2.1. 'V oOyuaromerocst 6ynyT chOpMHpOBaHBI CleAyloIue Oa30BbIE JIOTHYECKHE
JEICTBUS KaK 4acTh [TO3HABATEIbHBIX YHUBEPCAIBHBIX YUEOHBIX IEHCTBUN:

BBISIBIISITh M XapaKTepU30BaTh CYIIECTBEHHbIE IPH3HAKKM MaTeMaTHYeCKUX OOBEKTOB,
MNOHSTUM, OTHOIIEHUH MEeXAYy NOHATUSIMH, (DOpPMYIUpOBaTh OINpENEIeHUs] TOHATHUH,
yCTaHABJIMBATh CYIIECTBEHHBI NpPU3HAK KJIAacCU(UKALMK, OCHOBAaHUS Ui 0000LIeHUS U
CpaBHEHUs, KPUTEPUHU TPOBOAMMOTO aHAJIN3A;

BOCIIpUHUMATD, (pOpMyHI/IpOBaTL )51 Hp606pa30BBIBaTL CYXKACHUA: YTBCPAUTCIIBHBIC U
OTpUIATCIbHBIC, CAUMHUYHBIC, YACTHBIC 1 O6H_[I/Ie, YCJIOBHBIC,

BBISIBIISITh MaT€MaTHYeCKUE 3aKOHOMEPHOCTH, B3aUMOCBA3M U INPOTHBOpeuMs B (pakrax,
JTaHHBIX, HAOMIONEHUSAX W  YTBEPXKACHMSX, TMpeajaratb KpUTEPUH JJI1  BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

ACIaTb BBIBOALI C HCIOJB30BAHUEM 3dKOHOB JIOTUKH, ACAYKTHBHBIX W HWHIAYKTHBHBIX
YMO3aKHIOHCHHﬁ, YMOSaKJIIO‘{CHI/II‘;I 10 aHaJIOTHH,

IIPOBOAMUTH CaMOCTOSITENIBHO JOKA3aTeNIbCTBA MAaTeMaTHUYECKUX YTBEPKICHUH (TpsiMble U
OT IPOTUBHOIO), BBICTpAauBaTh apryMEHTALUIO, INPUBOJUTH IMPUMEPHI M KOHTPIPUMEDHI,
000CHOBBIBaTh COOCTBEHHBIE CYXAECHUS U BHIBOABI;
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BBIOMPATH CIIOCO0 pelIeHus yueOHoil 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHUS,
BBIOMpaTh HanboJIee MOAXOSIIHIA C YUETOM CAaMOCTOSTEIIFHO BBIZICTICHHBIX KPHTEPHUCB).

111.6.2.2. Y  oOyuatromerocss OynyT  chOpMHUpPOBAaHBI  CIEIyrOIIEEe  Oa30BBIC
UCCIIeI0BATE/IbCKUE ACHCTBHS KaK YacTh MO3HABATEIbHBIX YHHUBEPCAIBHBIX YUCOHBIX ICHCTBHIA:

MCIOJIB30BaTh BOIPOCH KaK HCCIEIOBATEIbCKUII MHCTPYMEHT MO3HaHUA, (HOpMYIUpPOBaATh
BOIPOCHI, (PUKCUPYIOLIME IMPOTUBOpEUHE, MpoOJeMy, yCTaHaBIMBaTb MCKOMOE M JAaHHOE,
(dbopMHUpOBaTh THIIOTE3Y, APT'yMEHTHPOBATH CBOIO MO3UIIUIO, MHEHHE;

MPOBOJUTh  CaAMOCTOSATEILHO  CIUIAHUPOBAHHBIM  SKCIIEPUMEHT, HCCJICIOBAaHUE IIO
YCTAHOBJICHUIO OCOOEHHOCTEW MAaTeMaTH4YeCcKOro OObEKTa, SIBJICHUs, MpPOLecca, BBISIBICHHUIO
3aBUCUMOCTEN MEXITy 00BEKTaMHU, SIBJICHUSIMU, TIPOIECCAMH;

CaMOCTOATEIILHO (OPMYIUPOBATh OOOOIIEHHS W BBIBOBI 10 Pe3yibTaraM MPOBEACHHOTO
HAOJIOICHHSI, UCCIICIOBAHUS, OLIECHMBATh JJOCTOBEPHOCTh MOJYYECHHBIX PE3yJIbTaTOB, BHIBOIOB U
000011IEeHHI;

IIPOrHO3UPOBATH BO3MOXKHOC Pa3BUTUC IIPOLCCCA, a4 TAKIKC BBIABUI'ATb ITPCAIIOJIOXKCHUA O
€TI0 Pa3BUTHUHU B HOBLIX YCIIOBHUAX.

111.6.2.3. YV olyuatomierocst Oyayt copmupoBaHbl yMeHHUs paboTarh ¢ HHGopMaIue Kak
4acTh IMO3HABATEIILHBIX YHHBEPCATBHBIX YICOHBIX HCHCTBHIA:

BBIBJIATH Aepuuuthl MHPOpPMALIUY, JAHHBIX, HEOOXOJUMBIX AJISi OTBETAa HA BOMPOC M IS
pELLICHHS 3a/1a4U;

BbIOMpaTh  MH(OpPMAIMIO W3 HUCTOYHUKOB  PA3JIMYHBIX  THUIOB, AaHAJIM3HPOBATH,
CUCTEMATU3UpOBaTh M HUHTEPIPETHPOBaTh HWHGOPMAIMIO pa3MYHBIX BHUJIOB U  (GopM
IIPEICTABIICHHUS,

CTPYKTYpUPOBATh HHPOPMAIIHIO, IPEJCTABIATH €€ B PA3TUYHBIX (OpPMax, WILTIOCTPUPOBATH
rpaduvecky;

OLICHMBAaTh HAJEKHOCTh HH(OpPMAIMM IO CAMOCTOSITEIbBHO  C(HOPMYINPOBAHHBIM
KPUTEPUSIM.

111.6.2.4. V oOyuatomerocst OyayT chopMupoBaHbl yMEHMsI OOIIEHHMSI Kak YacTh
KOMMYHUKATUBHBIX YHUBEPCAIbHBIX YUEOHBIX JIEHCTBUM:

BOCIIpUHUMAThL U CbOpMy.TIHpOBaTB CYXKACHHUSA B COOTBETCTBUU C YCIOBHAMHU U LECISAMU
06H_ICHI/IH, SICHO, TOYHO, I'PAMOTHO BbBIpAXXaTb CBOI TOYKY 3pPCHHUA B YCTHBIX U NHNCbMCHHBIX
TEKCTaXx, AaBaTb MOSACHCHUA 110 XOAY PCIICHUA 3a1a91, KOMMCHTHUPOBATH HOJ'Iy‘-IeHHI)II\/'I PE3YIIbTAT,

B X0Jie OOCYKIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIaeMON TeMbI, TPOOIEMBI,
perraemMoii 3a7a4yu, BbICKA3bIBaTh MJICH, HAIlCJICHHBIE HA TIOWCK PEIICHHs, COMOCTABISATH CBOU
CYXJICHUS C CYXIEHHUSMHU JAPYTrUX YYACTHUKOB JHANIOTa, OOHAPYKMBATh Pa3U4Me U CXOACTBO
MTO3UIINHA, B KOPPEKTHOU (hopMe PopMyaupOBaTh Pa3HOIIACHS, CBOM BO3PAKCHHUS;

NPE/ICTABIATh PE3YAbTaThl PEIICHUs 3aJaqd, SKCIEPUMEHTA, MWCCIESIOBaHHs, IMPOEKTa,
CaMOCTOSATECIBHO BI)I6I/IpaTB CbOpMaT BBICTYIIZICHUA C Y4Y€TOM 3aJa4 MNpEe3CHTaluu U
0COOEHHOCTEH ayTUTOPUH.

111.6.2.5. V obyuatomerocst OynyT copMupoBaHbl YMEHHUS CaMOOPTaHU3allUA KaK 4acTh
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PETYIATUBHBIX YHUBEPCAIBHBIX YUeOHBIX JeHCTBUIA:

COCTAaBIIATh IJIaH, aJTOPUTM pEIIeHHs 3aJadd, BbIOMpPaTh CIOCOO0 pPELICHHsS C Y4EeTOM
MMEIOLIUXCS PECYpCcOB U COOCTBEHHBIX BO3MOXKHOCTEHM, apryMEHTHMPOBaTb U KOPPEKTHPOBATH
BapUaHThI PEIICHUI ¢ y4eTOM HOBOM MH(DOPMAIIHH.

111.6.2.6. YV oOyuatonierocs OyayT c(hOpMHpPOBaHBI YMEHHS CAMOKOHTPOJIS KaK YacTb
PETYISTHBHBIX YHUBEPCAIBHBIX Y4eOHBIX NEHCTBHIA:

BJIAJICTh HaBbIKAMHU MIO3HABATEIHHOMN pe(IeKCHU KaK OCO3HAHUS COBEPILAEMBIX IEHCTBUIN U
MBICIIUTENIBHBIX IPOLIECCOB, UX PE3YIIBTATOB, BIAJETh CIOCOOAMU CAMOIPOBEPKU, CAMOKOHTPOJIS
IIpoLecca U pe3yapTara PeIeHUsl MAaTeMaTHIeCKOM 3a1a4H;

npeaABUACTL TPYAHOCTH, KOTOPBLIC MOI'YT BO3HHUKHYTH IIPpH PCIICHHH 3ada4dyd, BHOCHTH
KOPPCKTHBLI B ACATCIIBHOCTh Ha OCHOBEC HOBBLIX O6CTO$ITCJIBCTB, JaHHBbIX, HaﬁHeHHBIX OIHI/I6OK,
BBIABJICHHBIX pr,Z[HOCTeI;'I;

OLICHHMBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUAM, OOBACHSITH MPUYUHBI JOCTHKEHUS
WIA HEJOCTH)KEHHUS pPEe3YyNbTaToB JAEATENbHOCTH, HAXOIUTh OIIMOKY, JaBaThb OLEHKY
IPUOOPETEHHOMY OIIBITY.

111.6.2.7. Y olyu4aromierocst OynyT chopMUpOBaHbl yMEHHUSI COBMECTHOM 1€ATE€IHHOCTHU:

[IOHUMATh U MCMOJb30BaTh MPEUMYILECTBA KOMAaHIHOW U HMHIAUBUAYaJIbHOW pabOThl IpU
pelieHuy yueOHBIX 3a7ad, NPUHUMATh I1eJb COBMECTHOH JeATeIbHOCTH, I[IJIAaHMPOBATh
OpraHu3alli0 COBMECTHOW Pa0OTHI, paclpeneiiaTh BUABI padoOT, OTrOBapuUBaThCs, OOCYKAATh
npoliecc U pe3ynbTar padoThl, 00001aTh MHEHHS HECKOJIBKHX JIFOZIEH;

y4acTBOBaTb B TIPYHNOBBIX (Qopmax paboThl (0OCYKIeHHS, OOMEH MHEHHUM, "MO3rOBbIE
ITYypMbl" U HHBIE), BBINOJHATH CBOIO 4acTh pabOThl M KOOPAMHHPOBATH CBOU JEHCTBUS C
JpYTMMH 4I€HaMH KOMaH]Ibl, OLIEHMBaThb KAayeCTBO CBOErO BKJIaJa B OOIMIMH MPOAYKT IO
KPUTEPHSIM, CHOPMYITUPOBAHHBIM YUaCTHUKAMHU B3aUMOCHCTBUS.

111.6.3. TlpeameTHble pe3y/IbTaTbl OCBOEHMSI IPOrpaMMbl IO MaTreMaruke Ha 0a30BOM
YPOBHE Ha YPOBHE CpeIHEro 00Iero o0pa3oBaHUs MPeICTaBIEHBI M0 rofaM 00y4eHHs B paMKax
OTJEJIbHBIX YUEOHBIX KypCOB B COOTBETCTBYIOIIMX pa3/iesiax MporpaMmbl IO MaTeMaTUKE.

111.7. PepepanbHaa paboyasa nporpamma y4debHoro kKypca "Anrebpa wm
Ha4yasnia matemaTM4yecKoro aHanumsa".

111.7.1. TlogcuutenpHas 3aIMcka.

111.7.1.1. YuebnbIil kypc "Anredbpa U Hayajla MaTeMaTH4YecKoro aHaiau3a" obecreunBaeT
MHCTPYMEHTAJIbHYIO 0a3zy JUIsi M3Y4YEHMsI BCEX €CTECTBEHHO-HAyYHBIX KypcoB, (Qopmupyer
JIOTHYECKOEe U a0CTPaKTHOE MBIIIJICHHE 00y4YalolIMXCsl Ha YPOBHE, HEOOXOAMMOM JJIsi OCBOCHUS
y4eOHBIX KypcOB MH(POPMATUKHU, 00IIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTH. B pamkax yuyeOHOro
Kypca "AnreOpa ¥ Hayala MareMarM4yeckoro aHanusa" oOydaronmmecs OBIAAEBAIOT
YHHUBEPCAJbHBIM SI3bIKOM COBPEMEHHON Hayku, KOTopass (OpMYyIHpyeT CBOU JOCTHIKEHUS B
MaremMaTuieckoit popme.

111.7.1.2. YueOHBII Kypc anreOpsl W Havajl MaTeMaTHYEeCKOTO aHajin3a 3aKJIaJbIBacT
OCHOBY IUId YCICIIHOIO OBJaJCHHA 3aKOHAMU (1)I/IBI/IKI/I, XUMHHU, 61/IOJIOFI/II/I, IIOHUMAaHMU
OCHOBHBIX TEHJCHIIMI SKOHOMHKH U OOIIECTBEHHOW >KHM3HH, MO3BOJIIET OPUEHTHUPOBATHCS B
COBPCMCHHBIX I.[H(I)pOBI:IX U KOMIBKOTCPHBIX TCXHOJIOTHAX, YBCPCHHO HCIIOJIbB30BATh HUX B
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MOBCEIHEBHOM >ku3HHU. OBIageHNe aOCTPAKTHBIMU M JIOTUYECKU CTPOTUMH MaTeMaTH4eCKHUMH
KOHCTPYKIIMSIMH Pa3BUBAET YMEHHE HAXOOUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HCTHUHHOCTH
YTBEP)KICHHS, HMCIIOIB30BaTh 000OIICHNE W KOHKPETH3aIMio, a0CTparupoBaHUE W aHAJIOTHUIO,
dbopmMupyer KpeaTMBHOE W KpPUTHUECKOe MbllieHHe. B xome u3yueHus anreOpsl W Hayanl
MaTeMaTU4ecKoro aHajaun3a Ha ypOBHE CpelHero odmero oopa3zoBaHusi 00y4aronecs MoayqdaroT
HOBBIA ONBIT PEIICHUS MPUKIAJAHBIX 337a4, CAMOCTOSTEIHLHOTO MOCTPOCHUS MaTEeMaTU4YeCKUX
MOJEJIE peaJbHBbIX CUTyallUd M HMHTEPIPETALNUU IOIYYEHHBIX PELIEHUH, 3HAKOMATCS C
npUMepaMu MaTeMaTHYEeCKUX 3aKOHOMEPHOCTEH B MpUpOJEe, HAyKe M B HCKYCCTBE, C
BBIJIAIOUTUMUCSA MaTEMAaTUYECKUMH OTKPBITUSIMU U UX aBTOPaMH.

111.7.1.3. VYueOHbIi Kypc anreOppl M HadaJ MaTeMaTHYECKOTO aHaimu3a oOJaagaeT
3HAYUTENHHBIM BOCIHTATEIBHBIM IMOTCHIIMAIOM, KOTOPBIH pealin3yeTrcsl Kak 4depe3 ydeOHBII
Marepuas, CHocoOCTByOIMH (OPMUPOBAHUIO HAYYHOTO MHPOBO33pEHUS, TaK M uepe3
cnenupuKky y4eOHOW JeATeNbHOCTH, TpeOyrolmeld CcaMOCTOATEIbHOCTH, aKKypaTHOCTH,
MPOAOJDKUTENIBHON KOHIICHTPAlM BHUMAHUS U OTBETCTBEHHOCTH 32 MOJTYYSHHBIN pe3ybTar.

111.7.1.4. B ocHOBe MeToauKHU OOydeHHs ajireOpe W HadyajgaM MaTeMaTH4yecKOro aHajau3a
JIEKUT eSATETbHOCTHBINA MPUHIMIT 00Y4EHUs.

111.7.1.5. B crpykType mnporpaMmbl IO airedpe W HayajlaM aHajau3a BBIJIEISIFOTCS
CIEeNYIOLUE COepkKaTelbHO-MeTonuYeckue auHuu: "Yucna u BeuucieHus", "OyHKuuu u
rpadukn”, "YpaBHeHus u HepaBeHcTBa', "Hawanma maremarndeckoro ananmsa', "MHoxecTBa u
noruka". Bce 0CHOBHBIE COEPIKATENbHO-METOIMYECKHE JIMHUN U3Y4al0TCs Ha MPOTSHKEHUH IBYX
JeT oOydeHHs Ha YPOBHE CpemaHero oomiero oOpa3oBaHwus. J{aHHBIM Y4eOHBINH Kypc SBISETCS
UHTETPaTUBHbIM, OObEIUHSSI B cebe copep)kaHue HECKOJIbKUX MaTeMaTHMYECKUX JUCLHUIUIMH:
anreOpa, TPUTOHOMETPHS, MATEMAaTHYECKUI aHAIN3, TEOPHsI MHOXKECTB U Apyrue. OOydaromuecs
OBJIA/IEBAIOT IIMPOKUM MaTeMaTWYeCKUM armaparoM, Y HUX MOCIeoBaTeabHO (GopMupyercs u
COBEpIIEHCTBYETCSI YMEHHUE CTPOUTHh MareMaTHUECKYI0 MOJEb pealbHONW CUTYalllH, IPUMEHSATh
3HaHUS, MOJydeHHble B y4yeOHOM Kypce "AunreOpa M Hadajga MaTeMaTH4yecKoro aHaiusa", s
pelIeHHs  CaMOCTOATENbHO  CHOPMYIMPOBAHHOM  MaTeMaTHYEeCKOM  3ajadd, a  3areM
UHTEPIPETUPOBATH MOTyYEHHBIH pe3ybTar.

111.7.1.5.1. CopepxarenbHo-MeTOoANYECKasd JIMHUA "Yucna W BblYMCIEHUS" 3aBepllaeT
(dbopMHUpOBaHUE HABBIKOB HCIOJIb30BAHUS JNEHCTBUTENIBHBIX YHCEN, KOTOpOe ObLIO Hayaro Ha
YpOBHE OCHOBHOTO o0Iero obpazosanus. Ha ypoBHe cpeanero obmiero oOpa3oBanus ocoboe
BHUMaHUE yaesnsercs (pOpMUPOBAHUIO MPOUYHBIX BBIYMCIMTEIBHBIX HABBIKOB, BKIJIIOYAIOLIUX B
ceOst MCTIONIb30BaHNE PA3ITUYHBIX (OPM 3aMUCH JEHCTBUTEIFHOTO YMCIA, YMEHHAE PAllMOHATBHO
BBIMOJIHATh JCWCTBUS C HUMH, Je€JaTh MNPUKHUJIKY, OLEHMBaTh pe3yasrar. OOyuwarommecs
MOJYYalOT HABBIKM TNPHONMKCHHBIX BBIYUCICHHWH, BBITIOJIHEHHUS JEHCTBHIA C YHCIAMH,
3alMCaHHBIMH B CTaHJIAPTHOU (hopMe, UCIOIb30BaHUS MAaTeMaTu4eCKUX KOHCTAHT, OLlEHUBAHUS
YHCIIOBBIX BBIPAKEHUH.

111.7.1.5.2. ConepxarenpHass JMHUSA "YpaBHEHMsI W HEPABEHCTBA"' pealu3yercs Ha
HPOTSKEHUU BCETO OOy4EHUs] Ha YPOBHE CPEIHEro 00Iero o0pa3oBaHusi, HOCKOJIBKY B KaKOM
paszene NporpaMMbl TMPEIYCMOTPEHO pelleHHe COOTBETCTBYIOMIMX 3agad. OOywaromuecs
OBJIQJICBAIOT PA3IMYHBIMU METOaMU pEIIEHUsl UENbIX, PalMOHAIbHBIX, HPPALUOHAIBHBIX,
MIOKA3aTeNIbHBIX, JOTApUPMHUUECKUX W TPUTOHOMETPHUUECKUX YpPAaBHEHM, HEpaBEHCTB U HX
cucreM. [lomydeHHble yMEHHS HCHOJIB3YIOTCS TPU HCCIEAOBAaHUU (YHKIMH C MOMOIIbIO
IPOM3BOJHOM, pEIIeHNH TMPHUKIAIHBIX 3aJad M 3a/Jad Ha HaxoXJAEHUE HauOONbIINX U
HaUMEHbIINX 3HayeHu ¢yHkuuu. JlaHHas cojep)areibHas JTUHHUS BKIIOYAET B ceOs Takke
dopMHupOBaHUE YMEHHMH BBINOJNHATH pacyeTbl MO (GopMmylnaMm, MpeoOpa3oBaHMs LENbIX,
paLMOHANIBHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPHUECKUX BBIPAXKEHUH, a TakkKe BBIPAKCHUIH,
COIepXKaIllUX CTemeHn u Jorapudmel. B xome wu3ydeHus anreOpandeckoro Marepuala
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MPOUCXOMUT JaNbHEWIIee pa3BUTHE AINTOPUTMHUYECKOTO M a0CTPAaKTHOTO  MBIIIICHUS
oOyyaronuxcsi, GOpMHUPYIOTCS HaBBIKH JE€AYKTUBHBIX PACCYXkKIEHUU, pabOThl C CHMBOJIbHBIMU
dbopmamu, mpeACTaBICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BUJC PABEHCTB U HEPABCHCTB.
Anrebpa npeanaraet 3ppexTUBHbIE HHCTPYMEHTBI JIJISl PEIICHUs MPAKTUYECKUX U €CTECTBEHHO-
HAYYHBIX 3a/1a4, HAIJISITHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKA HAYKH.

111.7.1.5.3. ConepkarenbHOo-MeTOANMYEeCKass JHMHUSA "OyHKIMH W rpaduku”’ TECHO
HeperuieTaeTcs ¢ IPYruMHU JIMHUSAMH y4eOHOTo Kypca, MOCKOJIbKY B KaKOM-TO CMBICIIE 3aJaeT
MOCIICZIOBAaTeIbHOCTh ~ M3yYeHUsi  Marepuana. V3ydeHwe  CTENEHHOHM, IOKa3aTeIbHOM,
JOrapu(PMHUUECKON M TPUTOHOMETPUUECKHUX (PYHKIIHA, MX CBOMCTB M rpa)uKOB, UCTIOIHL30BaHHE
byHKUMI U1 pelIeHus 3a/1ad U3 JPYTrux y4eOHbIX MPEeIMETOB U PeaIbHOM JKU3HHU TECHO CBSI3aHO
KaKk ¢ MareMaTu4ecKHUM aHaJIM30M, TaK M C PEIICHHEM ypaBHEHHMH W HepaBeHCTB. [Ipu 3ToM
0osbIIOe BHUMaHHUE yiensercs (pOopMUpPOBAaHHMIO YMEHHUS BbIpaxarb (GopMyaamMHu 3aBUCHMOCTH
MEXy pa3IMYHBIMU BEJIMYMHAMH, UCCIIENOBATH MOJYYCHHBIE (PYHKIMH, CTPOUTHh MX IpaduKu.
Marepuan comepareabHOM JMHUMA HAllelIeH Ha Pa3BUTHE YMEHHH W HABBIKOB, MO3BOJISIOIINX
BBIpOKaTh 3aBUCHMOCTH MEXAYy BEIMYMHAMU B Pa3IWYHON (opMe: aHAIUTUYECKOMH,
rpaduueckoii u cnoBecHol. M3yuenune marepuana criocoOCTBYeT Pa3BUTHUIO aJTOPUTMUYECKOTO
MBIIICHHS], CIOCOOHOCTH K 0000IICHNIO U KOHKPETH3AIMH, UCTIOJIb30BAaHHUIO aHAJIOTHH.

111.7.1.5.4. ConepxarenbHas jguHus "Hauanma maremarudeckoro aHanausa" MO3BOJISET
CYIIIECTBEHHO PACIIMPUTH KPYTr KaK MareMaTUueCKuX, TaK M MPUKIAJHBIX 3aJ]1a4, JTOCTYITHBIX
oOy4aronmmmcsi, y KOTOPBIX TOSBISIETCS BO3MOXKHOCTbH HCCIIEAOBaTh W CTPOUTH TIpaduKu
(GYHKIHA, OTIPECIIATh, UX HANOOJBIINE U HAUMEHBIIINE 3HAYCHUS, BBIYUCIIATH IIomaau Guryp u
00BEeMBI Tell, HAXOAUTh CKOPOCTH U ycKopeHus mporeccoB. CopepikarenbHasi TUHUS OTKPbIBAET
HOBBIC BO3MOXHOCTH TTOCTPOCHHSI MaTEMaTHUYECKUX MOJICNICH pealbHbIX CUTYallUid, HAXOXKICHUS
HAWIYYIEro pEeNIeHUs B MPHUKIAIHBIX, B TOM YHCIE COLMAIbHO-IKOHOMHYECKHX, 3ajadax.
3HAKOMCTBO C OCHOBAMM MaT€MaTHYECKOIO aHajn3a CIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO,
(GbopMaNbHO-JIOTMYECKOTO M KPEaTHBHOTO MBIIUIEHUS, (OPMHUPOBAHUIO YMEHHMH DPaclo3HaBaTh
MIPOSIBIICHUSI 3aKOHOB MaT€MaTHKH B HayKe, TEXHHUKE W HCKyccTBe. OOyuaromiuecs y3HAIOT O
BBIIAIOIINXCS PE3yNbTaTax, MOJyYeHHBIX B XOZ€ Pa3BUTHS MaTeMaTHKU Kak HayKd, U KX aBTOpax.

111.7.1.5.5. ConepxarenbHo-MeTonuueckass auHUS "MHOXecTBa U JIOTHKA" B OCHOBHOM
MOCBAILIEHA DJJIEMEHTaM TEOPUU MHOXKECTB. TEOpEeTUKO-MHOKECTBEHHBIE IPEICTaBICHUS
IIPOHU3BIBAIOT BECh KypC IIKOJBHOW MaTeMaTWKM M TpEeAaraloT Haubosee YHUBEpCallbHBII
S3BbIK, OOBEAMHSAIOMNN BCE pa3/ielbl MAaTEeMAaTHUKU U €€ MPUIOKEHUN, OHU CBS3BIBAIOT Pa3HbIC
MaTeMaTH4eCcKue AUCIUIUIMHBI B €IUHOE Iiesioe. BaxXHO N1aTh BO3MOXKHOCTH OOyYaroniemMycs
MOHUMAaTh TEOPETUKO-MHOKECTBEHHBIHN S3bIK COBPEMEHHON MaTEMaTHKU U UCIIOJIb30BaTh €ro JjIs
BBIPpAXKCHUA CBOUX MEICIIEH.

111.7.1.6. B yuyeOHOM Kkypce "AnreOpa u Hayajla MareMaTH4YeCcKoro aHamuza'"
NPUCYTCTBYIOT TaK)K€ OCHOBBI MaTeMaTHYECKOTO MOJEIUPOBAaHUS, KOTOPBIE TPU3BAHBI
chopMHpOBaTh HaBBIKM TOCTPOEHHsS] MOJAENEeH peajJbHBIX CHTYyalluil, HCCIEeIOBaHUS OSTHUX
MOZIeTIe C TIOMOIIBIO armmapara ainreOpbl W MareMaTH4ecKOro aHallM3a W HHTEPIPEeTaluu
MOJYYEHHBIX PEe3yNbTaTOB. 3aaHUs BKIIOYEHbI B KOK/bIH U3 Pa3/ieloB MPOrpaMMbl, TOCKOJIBKY
BECh Marepuas yueOHOTO Kypca IIMPOKO MCTONB3YeTCs ISl PEIIeHus MPUKIAIHBIX 3amad. [Ipu
pELICHUH pealbHbIX TNPAKTHUECKUX 3ajad OOydarolluecss pa3BUBAIOT HAOIIOAAaTENbHOCTD,
yYMEHHUE HAaXOAWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, UCTOIB30BaTh aHAJIOTHIO, 0000mMars u
KOHKpPETU3UpOBaTh Mpobnemy. JlesTenpHOCTH 1O  (OPMUPOBAHMIO HABBIKOB  pEIICHUS
MPUKIAIHBIX 3a7a4 OpraHU3yeTcsi B Mpolecce U3YYEeHUs BceX TeM yueOHoro Kypca "Anredpa u
Hayajia MaTeMaTU4eCcKoro aHanusa'".

111.7.1.7. OOmiee 4YHWCIO 4YacoB, PEKOMEHJOBAHHBIX JUIA H3YYCHHUS y4eOHOTO Kypca
"AnreOpa u Hayana Maremarndeckoro ananmusza', - 170 yacos: B 10 kiacce - 68 yacoB (2 yaca B
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Henento), B 11 kiacce - 102 yaca (3 yaca B Hezlelo).
111.7.2. Conepxanue o0yuenus B 10 knacce.
111.7.2.1. Yncna v BEIYUCIICHUS.

Panmonansubie yncna. OOBIKHOBEHHbIE U AECATUYHBIE POOM, IMPOLIEHTHI, OECKOHEUHBIE
nepuoanueckue  ApoOu. ApupmMeTHueckue Omnepanud ¢ palHOHAIBHBIMU  YHCIAMH,
npeoOpa3oBaHUsl YUCIOBBIX BblpakeHUil. IIpumeHnenue apoOGel M MPOLIEHTOB JUIsl PELICHUs
IIPUKJIAHBIX 33]1a4 U3 Pa3JIMYHBIX OTPACIEH 3HAHUM U pPEaJbHOM KU3HU.

HeflCTBHTeHBHBIe qucJiia. PaHI/IOHaHBHI)Ie U HUppalMOHAJIBHBIC YHCJIA. ApI/I(i)MCTI/I‘l€CKI/Ie
onecpanuun € I[CI\/JICTBI/ITGJIBHBIMI/I YHCJIaMH. HpI/IGJII/DKeHHBIe BBIYUCJICHUA, IIpaBUJIa OKPYIJICHUA,
IMPpUKKUAKA U OLICHKA pE3yJibTara BBIYHCIICHUH.

Crenenp ¢ nenbiM mokasareneMm. CranmapTHas (opma 3amucy JeHCTBUTENLHOTO YHCTIA.
Hcnonp3oBanue mnoaxoasmed (GopMbl 3amucu  JEHCTBUTENBHBIX YHCEN JJS  pelleHUus
MPaKTUYECKHUX 3a/1a4 U MPEACTABICHUS JaHHBIX.

ApudmeTnuecknii KOpeHb HaTypaidbHOW cTemeHd. JleWicTBus ¢ apudMeTHYeCKUMU
KOPHSIMH HAaTypaJlbHOM CTEIEHHU.

CuHyc, KOCUHYC U TaHTE€HC YMCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC, apKTaHTEHC
YHCJIOBOTO apryMeHTA.

111.7.2.2. YpaBHEeHUs U HEpPABEHCTBA.
ToxxnecTBa U TOXECTBEHHBIE TPE0Opa30OBaHMUSI.

[IpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpakeHUH. OCHOBHBIE TPHUTOHOMETPUYECKHE
(bopMyIbIL.

YpaBHeHHE, KOpeHb ypaBHeHUs. HepaBeHCTBO, pellleHre HepaBeHCTBAa. MeTol HHTEPBAIOB.
Pemenue nensix 1 JpoOHO-pallMOHAIBHBIX YPaBHEHUIN 1 HEPABEHCTB.

Pemenue uppalOHaIbHbIX YPAaBHEHUN U HEPABEHCTB.

Pemenne TpUroHOMeTpUYECKUX YPABHEHU.

IIpuMeHeHHEe ypaBHEHUN UM HEPABEHCTB K PELICHHUIO MAaTeMATUYECKUX 3a4ad M 3ajad U3
pa3IMyYHbIX o0nacTell HayKH U peaibHON KU3HU.

111.7.2.3. ®yHKIIMU U TpadUKH.
OyHkums, cnocoOsl 3aanus GpyHkuuu. ['paduk Gynkuuu. BzanmMuo o6patHbie GyHKIIHMH.

OO6nactp ompeneneHuss 1 MHOXeCTBO 3HaueHui ¢yHkuuu. Hymn ¢ynkuuu. [TpomexyTtku
3HAKOMOCTOSIHCTBA. YeTHBIE 1 HEUETHBIE (PYHKIINU.

CrenenHas QyHKIMs C HaTypaJbHBIM M IIeJbIM ToKa3areneMm. Ee cBoiicTBa U rpaduk.
CgoiicTBa 1 rpadK KOPHS N-Oi CTEMEHHU.

Tpuronomerpudeckas OKpPYXHOCTb, OIPEICICHUE TPUTOHOMETPUUECKHX  (PyHKIMIA
YHCJIOBOTO apryMeEHTa.
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111.7.2.4. Hauasa MareMaru4ecKoro aHaIn3a.

HOCJ’IG,I[OB&TGJ'IBHOCTI/I, CIIOCOOBI 3aJaHusA HOCJ'IeI[OBaTCJ'IBHOCTGI\/’I. MoHOTOHHBIE
noCjacaJ0BaTCIbHOCTH.

Apudmernueckas M reoMeTrpuueckas — mporpeccuu.  beckoHeyHo — yObIBaromas
reomerpuueckas nporpeccus. Cymma OECKOHEYHO YOBIBAIOIIECH T'€OMETPUYECKOH MPOrpecCHH.
®opmynia CIOXKHBIX MPOLEHTOB. Mcronap30BaHHe MPOrpecCUu Uil PELICHUs peajbHBIX 3ajad
NPUKIIQJHOTO XapaKTepa.

111.7.2.5. MHOXX€ecTBa U JIOTHKA.

MHuoxecTBO, omepanuu HaJ MHoxkecTBamu. Jluarpammbl Oinepa-Benna. Ilpumenenue
TEOPETHUKO-MHOKECTBEHHOI'O0 amnmnapara JJisg ONHCaHUsl PEAJbHBIX IPOLIECCOB U SIBJICHUH, NpU
pelIeHUN 3a/1a4 U3 APYruX y4eOHBIX MPEAMETOB.

Omnpenenenne, TeopeMa, CIEICTBUE, JOKA3aTEIbCTBO.

111.7.3. Conepxanue oOy4yenus B 11 kiacce.

111.7.3.1. Yncna u BeIYUCICHUS.

HarypanpHnbie u nenbie yncina. IIpu3Haku 1eIMMOCTH LENBIX YACEIL.
Crenens ¢ paiyoHaIbHBIM NOKa3areneM. CBOMCTBA CTEIICHHU.
Jlorapudm uncna. JlecaTnynbie U HaTypagbHbIE JIOTapU(MBEIL.
111.7.3.2. YpaBHEHUS U HEPABEHCTBA.

[IpeoOpa3oBanue BeIpaXKEHU, COAEpKAIINX JIOTAPHUPMBI.
IIpeoOpa3oBaHue BbIpaXKEHUH, COAEPKALIUX CTETIEHH C PALMOHATIBHBIM ITOKAa3aTesIeM.
[Ipumepbl TPUTOHOMETPUUYECKUX HEPABEHCTB.

IlokazaTenbHble ypaBHEHMsI U HEPABEHCTBA.

JlorapupmMuyeckre ypaBHEHUSI 1 HEPABEHCTBA.

Cucrempl JIMHEHHBIX ypaBHEHMH. PeleHHe NpHUKIagHBIX 3a1a4 C TOMOIIBIO CHCTEMBI
JIMHENHBIX YPABHEHUM.

CucreMsl 1 COBOKYITHOCTH pallMOHAJIBHBIX ypaBHCHI/Iﬁ 1 HCPABCHCTB.

[IpuMeHeHne ypaBHEHM, CUCTEM M HEPABEHCTB K PEIICHMI0 MATEMATHYECKMX 3a1ad U
3a[a4 U3 pa3IMyHbIX 00IacTell HayKu U peabHON JKU3HU.

111.7.3.3. ®yakuun u rpaduk.

Oynkius.  Ilepuognyeckne  GyHKIuH. I[IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
MakcumymMbl 1 MUHUMYMbI GyHKIMH. HaunOomnbliee u HauMeHbllee 3HaueHUE (YHKIUU Ha
IIPOMEXKYTKE.

Tpuronomerpudeckue GyHKIIUU, UX CBOMCTBA U TpaduKH.
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[ToxazarenbHas u JorapupmMuueckast GyHKIUH, UX CBOWCTBA U TpapHKH.
Hcnonb3oBanue rpadukoB GyHKINHN U PELICHNs yPaBHEHUH U IMHEHHBIX CHCTEM.

Hcnonw3oBanue rpadukoB (YHKIUN OIS HCCIEAOBAaHUS TPOIECCOB U 3aBUCUMOCTEH,
KOTOpbI€ BOHUKAIOT MIPH PEIICHUH 3a]1ad U3 APYTrUuX YUeOHBIX IPEIMETOB U PEeaTbHOM KU3HU.

111.7.3.4. Hauana mareMaTU4eCcKOro aHajau3a.
HenpepsiBHble QpyHKIIME. MeToJ HHTEpBaIOB AJIs pEIIEHUs] HEPABEHCTB.
[TpousBonnas pynkuuu. ['eomerpuueckuii 1 GU3NIECKUNA CMBICI TPOU3BOTHOM.

[IpousBoanbie snemMeHTapHbIX (QyHKIUNA. DOpMyabl HAXOXKIECHUS MPOU3BOIHOI CYMMBI,
MIPOU3BENICHUS M YACTHOTO (DyHKITHIA.

[IpumeneHne TpOU3BOAHON K HCCIENOBAaHUIO (YHKIMI Ha MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxxnenue HanOobIIero 1 HAMMEHBIIIETO 3HAUCHUsT (YHKIIMH Ha OTPE3KE.

[TpuMeHeHre TPOM3BOAHON U HAXOXKICHHUS HAMJIYYIIETO PEIICHHS B MPUKIAIHBIX
3aja4ax, JJIsl ONPEIeNICHNs] CKOPOCTH Ipoliecca, 3a1aHHOro (GopMysoi uiu rpagukom.

[TepBooOpaznas. Tabnuiia mepBooOpa3HbIX.

WuTerpan, ero reoMeTpuyecKuil M (QU3MYECKHi CMBICI. BplumciieHMe WHTErpaiza 1o
dbopmyne Herotona-Jleitbnuna.

111.7.4. Ilnanupyemble NpeaMETHBIE pe3yabTaTbl OCBOCHHS (enepaabHON paboueit
nporpaMMbl  yueOHOro kypca "AnreOpa M Hauana MaTeMaTM4YecKOro aHajau3a"' Ha YpOBHE
cpenHero o01Iero 0opa3oBaHusl.

111.7.4.1. TlpenmeTHble pe3yabTaThl MO OTIENBHBIM TeMaM ydeOHOro kypca "Anrebpa u
Hayasa Matremarudeckoro aHanuza". K xoniy 10 kiacca oOydaromuiics HayduTcs:

111.7.4.1.1. Yucaa 1 BLIYUCICHUS:

OIICpHUPOBATL IOHATUAMU: PALMOHAIBHOC M I[GflCTBI/ITCJ'IBHOC qHuCJIo, OOBLIKHOBECHHAS H
JCCATNYHAaA )Ip06]':>, ITPOLICHTHI;

BBIITOJIHATH apI/I(i)MCTI/I'—IeCKI/Ie orcpanru ¢ paliliOHAJIbHBIMU 1 )IeﬁCTBHTeHLHBIMH qucjiaMu,;

BBINOJIHATh TPUOIMKCHHbIE BBIYMCICHUS, MCIONb3Yys NpaBUiIa OKPYIJIEHUS, JeNaTh
IIPUKHJIKY U OLIEHKY PEe3yJIbTaTa BIUYNCICHUN;

ONepUpOBaTh MOHATHSAMHU: CTENEHb C LENbIM IOKa3aTejeM, CTaHaapTHas (opma 3amucu
JNENCTBUTENBHOTO 4YKCIa, KOPEHb HaTypalbHON CTENEHHU, MCIOJIb30BaTh MOIXOAALIYI0 (hopMy
3aIUCHU NEUCTBUTENBHBIX YACEI Ul PELICHUS TPAKTUYECKUX 3a1a4 U NPEJACTaBICHUS JaHHBIX;

OIICPpHUPOBATH MMOHATHUAMU: CHUHYC, KOCHHYC U TaHI'CHC IMPOMU3BOJIBHOT'O yIJid, UCIIOJb30BAaTh
3allUCh ITPOU3BOJILHOTO YIJIa 4€pC3 06paTHBIe TPUTOHOMETPUUICCKUC (bYHKI_II/II/I

111.7.4.1.2. YpaBHEHUS U HEPABEHCTBA:

OINCPHUPOBATL TNOHATUAMU. TOXKIACCTBO, YPABHCHHUC, HCPABCHCTBO, ILCJIOC, PALIMOHAJIBHOC,
UppaIMoOHAIFHOE YPaBHEHNE, HEPABEHCTBO, TPUTOHOMETPHUECKOE YPaBHEHNE;
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BBIMOJIHATh ~ NPEOOpa3oBaHMUS  TPUTOHOMETPUYECKHX  BBIDOKCHMH W peliaTh
TPUTOHOMETPUUYECKHAE YPABHEHUS;

BBINOJIHATh NPe0Opa30BaHMsl IETbIX, PAllMOHAIBHBIX M MPPANUOHAIBHBIX BBIPAKEHUH H
pelaTh OCHOBHBIE TUIIBI LIENbIX, PALIMOHAIBHBIX U UPPALMOHAIIBHBIX YPABHEHUI U HEPABCHCTB;

MPUMEHATh YPAaBHEHUS M HEPABEHCTBA JUJIS PELICHUS MaTeMaTUYeCKUX 33134 U 3ajlad U3
pa3IMyYHbIX o0MacTel HayKH U peanbHON KU3HHU;

MOJICTIUPOBATh peajbHbIE CHUTyalldd Ha S3bIKE aireOpbl, COCTABISATH BBIPAKECHHUS,
yYpaBHEHHUS, HEPAaBEHCTBA IO YCIOBUIO 3a/laud, HCCIENOBAaTh IOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM arlapara ajareopsl.

111.7.4.1.3. ®yHkiuu u rpaduku:

OIIEPUPOBATh MOHITHIMH: (YHKIIHS, CIOCOOBI 3adanus (PYHKITUH, 00JIaCTh ONPEICICHUS 1
MHOKECTBO 3HaYeHMI (PyHKIMU, rpa@uK GYHKIIMH, B3AUMHO 00paTHbIe (DYHKIUH;

OTIEPUPOBATH MOHATHUAMHU: YETHOCTh U HEUYETHOCTh (PYHKINH, HYJIH (QYHKIIUH, TPOMEKYTKH
3HAKOIIOCTOSIHCTBA,;

WCTOJIB30BaTh TpaduKu PYHKIHMHA Ui PELICHUs] ypaBHEHUH;

CTPOUTh M 4HUTaTh TpaduKu JTUHEHHOW (YHKIMM, KBAJPAaTUYHON (PYHKIIMH, CTETIIEHHOM
(YHKIIMU C TETbIM IOKa3aTeieM;

UCIONb30BaTh Ipaduku (QYHKIUH Ui MCCIEeIOBaHUS MPOLIECCOB M 3aBHCUMOCTEH INpHU
pelIeHNnH 3a/a4 U3 APYTUX y4eOHBIX MPEIMETOB U pealbHON KU3HHU, BbIpaxarb (GopmyliaMu
3aBUCHUMOCTHU MEX]ly BETNYMHAMH.

111.7.4.1.4. Hayana MareMaTH4eCKOrO aHAJIN3a;

OTIEpUPOBATh MOHATHAMH: IOCJIEJOBATEILHOCTh, apU(pMETHUECKass U TeoMeTpudecKas
HPOTPECCHH;

OIIepUPOBaTh MOHATHAMU: OECKOHEUHO YObIBarolllas reoMeTpHuecKas Mporpeccus, CymMmma
0OeCKOHEUHO YOBbIBAIOLIEH reOMeTpUUECKO Mporpeccuy;

3aaBaTb NOCJICAOBATCIIBHOCTH PA3JIMYHBIMU CHOC06aMI/I;

HCIONIb30BaTh CBOMCTBA IOCJENIOBaTE€IbHOCTEH W NPOrpeccUuil A peleHUs peajbHBIX
3a]a4 MPUKIATHOTO XapakTepa.

111.7.4.1.5. MHOXecTBa 1 JTOTHKa:
ONepUpPOBATh MOHIATHUAMU: MHOXKECTBO, ONIEPALIMH HAJl MHOXKECTBAMU;

HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN arnapar AJis OMUCaHUs peajJbHbIX MPOLECCOB U
SBJICHUH, IPH PEILICHUHM 3aJ1a4 U3 JPYTUX Y4EOHBIX MPEIMETOB;

OIICPHUPOBATH MMOHATHAMU: ONIPEACIICHUEC, TECOpPEMA, CICACTBUEC, 10KA3aTCIIbCTBO.

111.7.4.2. TlpenmeTHble pe3yabTaThl MO OTAENBHBIM TeMaM y4yeOHOro kypca "Anrebpa u
Hayajia Mmaremarnueckoro ananu3sa". K koniy 11 kimacca oOydarommiicss HayduTCst:
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111.7.4.2.1. Yucnaa 1 BEIYUCICHUS:

OIICpHUPOBATh IIOHATHUAMU. HATypaJdbHOC, MLCJIIOC YHUCI0, HCIIOJIB30BaTh IIPHU3HAKHU
ACIIMMOCTHU LCJIBIX YUCCII, PA3JIOKCHHUEC YU CJIa Ha IPOCTHIC MHOXKHUTCIIN JIS pCUHICHUA 3a1a4,

OIIEpUPOBATh IMOHSATHEM: CTEIIEHb C PAIlMOHAILHBIM MTOKa3aTelNeM;
OTIEPUPOBATH MOHATUSAMU: JIOTAPU(PM YHCTIA, TECATUIHBIC U HATYpPAIbHBIC JIOTaPHU(PMBI.
111.7.4.2.2. YpaBHEeHUSs U HEPABEHCTBA:

NPUMEHSATh CBOMCTBAa CTENEHW JUIsl TNPeoOpa3oBaHUSl BBIPAKEHHHA, ONEPHPOBATH
NOHATUSAMM: IIOKA3areIbHOE ypaBHEHUE U  HEPABCHCTBO, pELIaTh OCHOBHBIE  THIIBI
II0OKA3aTEIbHbIX YPABHECHUN U HEPABEHCTB;

BBIMIOJHATh MPEeoOpa3oBaHUsl BBIPAKEHUH, COAEpXKAIIMX Jorapu@Mmbl, ONEPUPOBATH
MOHITHSMH: JIOTAapU(PMHUUECKOS YpaBHCHHE W HEPABEHCTBO, peEIIaTh OCHOBHBIC THITBI
norapuMUUECKUX ypaBHEHUN 1 HEPABEHCTB;

HaxOAUTh PELICHUs IPOCTEUIINX TPUTOHOMETPUUECKUX HEPABEHCTB;

OIlIEpUPOBaTh MOHATUAMH: CHCTEMa JIMHEWHBIX YPAaBHEHUU U €€ PEIICHUE, MCIIOJIb30BaTh
CUCTEMY JINHEWHBIX YPABHEHMU JUIS PELICHUS IPAKTHYECKUX 3a/a4;

HaXOJMTh PELICHMs MPOCTEHIINX CUCTEM U COBOKYIHOCTEH pallMOHAJIBHBIX YpPaBHEHUH U
HEPABEHCTB;

MOACIUPOBATE PCAJIBHBIC CUTyallUM Ha A3bIKC anre6pLI, COCTAaBJIATh BBIPAKCHMU,
YpaBHCHUA, HCPABCHCTBA U CUCTEMBI IO YCJIIOBHIO 3aJa4M, UCCIICAOBATE IMMOCTPOCHHBIC MOJCIN C
HCIIOJIb30BAHUECM aIllllapara anre6pbl.

111.7.4.2.3. ®yHkiuu u rpaduxu:

ONEepUpOBaTh MOHATUSAMH: TepHoAndeckas (yHKIMA, MPOMEKYTKH MOHOTOHHOCTHU
(GYHKIMM, TOYKHU SKCTpeMyMa (DyHKIMHM, HauOosblllee U HAaUMEHbIIee 3Ha4eHHs] (QYHKIMH Ha
POMEXYTKE, UCIOIB30BaTh UX JUIA UCCIeIOBaHNs (YHKLINH, 3aJaHHON rpadukoM;

ONEepUpOBaTh  MOHATHSAMHM:  TpapUKd  TOKa3aTrelabHOW,  JorapupMUYecKod U
TPUTOHOMETPUYECKUX (YHKIUH, n300pakaTb X Ha KOOPIMHATHOM IMJIOCKOCTU M HCIHOJIb30BaTh
JUISl peILIEHNs] YPABHEHUN U HEPABEHCTB;

1/1306pa>1<aTL Ha KOOpI[HH&THOﬁ INJIOCKOCTH Ppaq)I/IKI/I JIMHEMHBIX ypaBHCHI/Iﬁ X UCIIOJIB30BAaTh
HX IJI1 pCHICHUA CUCTEMBI JIMHEHBIX ypaBHeHI/Iﬁ;

UCTOJIb30BaTh Tpapuku (PyHKIMHA A7 HCCIEAOBAaHHS MPOLECCOB M 3aBUCUMOCTEH U3
JIPYTUX Y4eOHBIX JUCIMILIUH.

111.7.4.2.4. Hayana MareMaTHYe€CKOro aHaJIN3a:

OTIepUpPOBaTh MOHATUSMU: HENpPepbIBHAS (PYHKIUS, TPOU3BOIHASA (DYHKIIUHU, HCIIOIb30BATh
reOMETpHUYECKU U (PU3NIECKUI CMBICIT TPOM3BOTHON JJIS pEIIeHUs 3a/1ayu;

HAXOJIUTh TPOU3BOJHBIE DIEMEHTAPHBIX (GYHKIMI, BBIUUCIATH MPOU3BOIAHBIE CYMMBI,
MIPOU3BEICHUS, YACTHOTO (YHKIIHIA;
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WCIIONB30BaTh IMPOWM3BOJAHYIO [UIsI HCCIENOBaHUS (YHKIIMM HAa MOHOTOHHOCTH U
SKCTPEMYMBI, IPUMEHSATDH PE3YNbTaThl UCCIEA0BAHUS K TOCTPOEHUIO I'padUKOB;

HCIIOJIB30BATh IMPOU3BOJAHYIO IJIA HAXOXACHUA HAWJIYUIICTO PCHICHUA B IPUKIIAJHBIX, B
TOM YHCJIE COIHAJIBPHO-DKOHOMUYCCKHX, 3aJa4ax.,

OIlEpUpPOBaTh IOHATUSAMHU: IEpBOOOpa3sHass M MHTErpaj, MOHUMAaTh I'€OMETPUUYECKUN U
(bu3nUecKuil CMBICI UHTErpaa;

HAXOJIUTh IMEPBOOOPA3HBIC AIEMEHTAPHBIX (YHKIIMHA, BBIYUCIATH MHTETpal 1Mo (opmyme
HrroTona-JleiiOnu1a;

peliaTh MPUKJIAAHBIC 3ada4yd, B TOM YHUCIIC COLUAIIbBHO-DKOHOMHUYCCKOIO U (I)I/I3I/I‘-IGCKOI‘O
Xapaxkrepa, CpeaAcTBaM MaTEMAaTH4YCCKOT'O aHAaJIn3a.

111.8. ®epepanbHas pabo4vas nporpamma y4yebHoro Kypca "leometpusa”.
111.8.1. IlosicHuTenbHAs 3amMUCKa.

111.8.1.1. BaxHocTh y4eOHOro Kypca TE€OMETPUHM HA YPOBHE CpEAHEro OOIIero
oOpa3oBaHMsl 00yCJIOBJIEHA MPAKTUYECKONW 3HAUMMOCTBIO METANPEIMETHBIX M IPEIMETHBIX
pe3ynpTaToB OOy4YeHHs TI'€OMETPUM B HAIpPaBICHUU JIMYHOCTHOIO Pa3BUTHUS OOydaroIIMXCH,
¢dopmupoBaHus (PYHKIIMOHAIEHOW MaTEeMaTHYECKOW T'PAMOTHOCTH, M3YUEHHs IPYTrHUX y4eOHBIX
JUCUMIUIMH. Pa3ButHe y o0Oy4aromuxcs NpaBUWIBHBIX NPEACTABICHUH O CYIIHOCTH U
IIPOUCXOXKIACHUM TE€OMETPUYECKUX AaAOCTPAKIHMI, COOTHOLIEHHUH pEalbHOI0 M HJCAIbHOIO,
XapakTepe OTpaKEHUS MaTeMaTHMYECKON HAayKOW SIBIEHUH U IPOLIECCOB pEaJbHOTO MHUpa, MECTe
reOMETPUU B CUCTEME HAyK U POJIM MareMaTH4eCKOr0 MOJEIMPOBAHUS B HAyYHOM IO3HAHUU U B
IPaKTUKE CIIOCOOCTBYET (OPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHs OOYUaIOLIMXCS, a TaKKe
KaueCTB MBIIIJICHUS, HEOOXOIMMBIX JJIsl aAalTallid B COBPEMEHHOM OOIIIECTBE.

111.8.1.2. Teomerpus siBisieTCss OTHUM U3 0a30BBIX INPEIMETOB HAa YPOBHE CPEIHErO
obmero o0pa3oBaHUs, TaK Kak OOECIeYMBAeT BO3MOXKHOCTh H3yY€HUS KaK JUCIUILIAH
€CTECTBEHHO-HAyYHO! HalpaBlIeHHOCTH, TaK U TYMaHUTAPHOM.

111.8.1.3. Jloruueckoe MbIIIeHHE, (opMUpyeMOe TMpU H3YYEHHH OO0y4YaroUUMUCS
HNOHATUIHBIX OCHOB T'€OMETPUM U IMOCTPOEHUU IIETIOYKU JIOTMYECKUX YTBEPXKICHHUH B XoJe
pelIeHus] TeOMETPUYECKHX 33734, yYMEHHE BBIIBATaTh M ONpPOBEpPraTh  THUIOTE3BI
HEMOCPEJCTBEHHO HCMONb3YIOTCS IPH PELICHUM 3ajad eCTEeCTBEHHO-HAyYHOro LHMKJIA, B
YaCTHOCTH U3 Kypca (QU3HKH.

111.8.1.4. OpueHTanus 4YeioBeKa B MPOCTPAHCTBE - YCIOBHE €r0 COLHUAIBHOTO OBITHS,
dbopmMa OTpakeHHsS OKpYXKAIOUIEr0 MHpa, YCJIOBUE YCHEIIHOTO TO3HAHMS M aKTUBHOTO
npeoOpa3oBaHus  JAeHCTBUTENbHOCTH.  OmepupoBaHHE  INPOCTPAHCTBEHHBIMH  0OpazaMu
o0beMHSAET pa3Hble BHJbl Y4eOHOW U TPYAOBOM HEATENbHOCTH, SBISETCS OJHUM U3
npoeCCUOHAIBHO BAXKHBIX KayecTB, IIOTOMY akTyalbHa 3ajada (OPMHUPOBAHUS Y
00y4aronIuxcsi MPOCTPAHCTBEHHOTO MBILIUICHHUS KaK Pa3sHOBHIHOCTH OOpPa3HOTO MBINUICHUS -
CYLIECTBEHHOTO KOMIIOHEHTAa B IIOJrOTOBKE K TPAKTUYECKOW JEATEIBbHOCTH IO MHOTUM
HaIpaBJICHUSIM.

111.8.1.5. Ilens ocBoeHust mporpaMmMel yueoHoro kypca "['eomerpus” Ha 6a30BOM ypoBHE
oOyueHust - 001meoOpa3oBareIbHOE H  OOMICKYIBTYPHOE PAa3BHTHE OOYYarONIUXCS Yepe3
oOecriedeHHe  BO3MOXKHOCTHM  TNPHOOpPETEHHsST M HCIOJIB30BaHMS  CHCTEMAaTHYECKHX
TFEeOMETPUUECKUX 3HAHUN M JEUCTBUH, CHEHU(PUUHBIX I€OMETPHM, BO3MOKHOCTH YCIHEIIHOTO
OPONOJDKEHUST  O0pa3oBaHMs IO  CHENMAJbHOCTSM, HE CBA3aHHBIM C  [PHUKIAJHBIM
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HCIIOJIb30BAHUCM I'COMCTPUMU.

111.8.1.6. [IpuoputeTHBIMU 3a1a4aMU OCBOEHUS yaeOHOTO Kypca "[eomerpun" Ha 6azoBOM
ypoBHe B 10 - 11 kiaccax sBIsStOTCS:

(dbopMupoBaHue MPEACTABICHUS O TEOMETPUU KaK YaCTH MUPOBOM KYJIBTYphl U OCO3HAHHE
€€ B3aMOCBSI3H C OKPY)KAIOILUM MUPOM;

(dbopMupoBaHue MPEACTABICHUSI O MHOTOTPAHHUKAX M TelaX BPAILEHUS KaK O BaKHEHIINX
MaTeMaTH4YeCKUX MOJENSIX, TMO3BOJISIIONIMX ONUCHIBaTh M M3y4yaThb pa3HbIe  SIBJICHUSA
OKPY’KaIOILIEro MUPa;

dbopMupoBaHHE YMEHHS pAclO3HABaTh HA YEPTEkKaX, MOJCIAX M B PEATbHOM MHPE
MHOTOTPAaHHMKH U TEJIa BPALLCHUS;

OBIIQJICHMEC METOJAaMH  pEIICHHs] 3aJa4 Ha IOCTPOSHUS HA  M300pakKeHUSIX
MPOCTPAHCTBEHHBIX (DUTYD;

(bOpMI/IpOBaHI/Ie YMCHHUA ONICPUPOBATh OCHOBHBIMU MMOHATUAMH O MHOI'OIPAaHHUKAX U TCJIaX
Bpalli€HuA U KX OCHOBHbBIMU CBOP’ICTBaMI/I;

OBJIAACHUC AJIIrOpUTMaMH pPCHICHUA OCHOBHBLIX THIIOB 3aja4, (1)OpMI/IpOBaHI/IC YMCHUA
IMPOBOAUTL HECJIOKHBIC HOKA34aTCIIbHBIC PACCYKACHUA B XOAC PCHICHUSA CTCPECOMCTPUUCCKUX
3ala4 1 3a71a4 C IMPAKTHUYCCKUM COACPIKAHUCM,

Pa3BUTHC HHTCJUICKTYAJIbHBIX n TBOPUYCCKUX CIIOCOOHOCTEM 06yqa}omnxc51,
IMO3HaBaTeIbHOU AKTHUBHOCTH, HCCJICAOBATCIBCKHUX YMCHHﬁ, KPUTHUYHOCTHU MBIIIIJICHUSA,

¢dopMupoBaHUE (QYHKIMOHAIBHOM TI'PaMOTHOCTH, pEJIEBAaHTHON TIe€OMETpUHU: YMEHHE
pacno3HaBaTh MPOSIBIEHUS T'€OMETPUYECKUX MOHSTUH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peaNbHBIX J)KU3HEHHBIX CUTYallUsIX U MPH M3YYEHUHU APYIMX Y4EOHBIX MPEIMETOB, NMPOSBICHUS
3aBUCHUMOCTEH M 3aKOHOMEpPHOCTEH, (OpPMYIMpOBATh HUX Ha SA3bIKE N€OMETPUM U CO3/1aBaTh
TEOMETPUYECKUE MOJIENH, NPUMEHATh OCBOCHHBIM TI€OMETPUYECKHMM ammapar g pelieHus
MIPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4, MHTEPIIPETUPOBATh U OLIEHUBATD [TOJyUEHHBIE PE3YIbTaThI.

111.8.1.7.  OTnuuuTensHOW OCOOEHHOCTBIO TMPOTPAMMBI 0 TE€OMETPUM  SIBISETCS
BKJIIOYEHHE B KypC CTEpPEOMETpUM B Hayaje €ro M3yuyeHHus 3aJad, PElIaeMbIX Ha YpOBHE
UHTYMTHBHOTO TO3HAHUs, U ONpEAEICHHbIM 00pa3oM OpraHuM3oBaHHas paboTa HaJl HUMH, YTO
CIIOCOOCTBYIOT DPAa3BUTHIO JIOTHYECKOTO M TMPOCTPAHCTBEHHOTO MBIIUIEHUS, CTUMYIUPYET
IIPOTEKAaHUE UHTYUTUBHBIX IIPOLIECCOB, MOTUBUPYET K JaJbHENIIEMY U3YUEHHIO IIPEMETA.

111.8.1.8. IlpennoureHue oTAaeTcs HAMISAHO-KOHCTPYKTUBHOMY METONY OOy4YeHHSs, TO
€CThb TEOpPETHUYECKHE 3HaHUS MMEIOT B CBOEH OCHOBE HEMOCPEACTBEHHOE OTHOIIEHHE K
MPEeIMETHO-ITPAKTUUECKON JedaTebHOCTU. Pa3BuUTHE NPOCTPAaHCTBEHHBIX MPEACTABIECHUN Y
00y4JarolMXxcsi B Kypce CTepEeOMETPUH IPOBOIUTCS 3a CUET pEIIeHUs 337a4 Ha CO3/1aHue
IPOCTPAHCTBEHHBIX OOpPa30B M 3ajad Ha ONEpPUPOBAHUE MPOCTPAHCTBEHHBIMH OOpa3aMmu.
Co3nanue o0Opa3za MPOBOIUTCS C MCIOJIB30BAaHUEM HAIISAHOCTH, a OIEepUpOBaHHE 00pa3oM - B
YCIIOBUSIX OTBJICYEHMSI OT HAIVISIAHOCTH, MBICJIEHHOTO U3MEHEHHSI €T0 UCXOHOTO COACPKAHUSI.

111.8.1.9. OcHoBHBIMH coOfiepKaTeNbHBIMU JTUHUAMU yueOHoro Kypca "['eomerpus" B 10 -
11 xmaccax sBusrorca: "MuororpanHuku, "IIpsmbie n miockocTu B mpoctpancTBe", "Tena
BpaileHus", "BekTopel U KoopAMHATHI B MpocTpaHcTBe". DOPMUPOBAHUE JIOTUYECKUX YMEHUN
pacrpenensercst 1Mo COAEp’KaTelIbHBIM JIMHUAM M IO rojaM OOydeHHs Ha YpOBHE CPEIHETro
o011ero o0pazoBaHuUA.
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111.8.1.10. Copnepxanue o00pa3oBaHus, COOTBETCTBYIOIEE MPEAMETHBIM pe3yJabTaTam
OCBOCHUS MTPOTPAMMBI 110 TEOMETPHH, PACTIPENICIICHHBIM T10 TO/IaM 00y4YeHHUsI, CTPYKTYPHPOBAHO
TakuM  00pa3oM, 4YTOObI  OBJIAJICHHE TEOMETPUYECKUMH TOHATUAMH ¥  HaBBIKAMHU
OCYIIECTBISIOCH  MOCJIEIOBAaTEeNbHO ¥ HOCTYNATelbHO, C  COONIONCHHWEM NpUHINIA
IPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKJIIOYAIUCh B OOIIYI0 CHCTEMY Te€OMETPHUYECKHX
Ipe/CTaBICHNI 00YyJalOMUXCs, PacIupss U ynIyomnss ee, oOpa3ys MpOYHbIE MHOKECTBEHHBIC
CBSI3U.

111.8.1.11. OOmiee 4YMCIIO YacOB, PEKOMEHIOBAaHHBIX I HM3y4eHHUs Y4YEOHOro Kypca
"Teometpusa" - 102 yaca: B 10 xiacce - 68 yacos (2 yaca B Hezento), B 11 knacce - 34 yaca (1 yac
B HEJIEIIO).

111.8.2. Coneprxanue oOy4yenus B 10 kiacce.
111.8.2.1. IIpsimMble U MIIOCKOCTH B MMPOCTPAHCTRBE.

OcHoBHbIE MOHATHS cTepeoMeTpuu. Touka, mpsmMas, MJIOCKOCTh, MpocTpaHCcTBO. [loHsATHE
00 aKCMOMaTHYECKOM ITOCTPOEHUN CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHUU U CIIEACTBUS U3 HUX.

B3aumHoe pacroniojkeHue NpsIMbIX B IPOCTPAHCTBE: NEPECEKAIOIINUECs, NapajuleIbHbIe 1
CKpelmuBamomuecs npsaMble. [lapamiensHOCTh MNPSAMBIX W IUIOCKOCTEH B MPOCTPAHCTBE:
napajjyiCJIbHbIC TIPAMBIC B IHPOCTPAHCTBE, MAPAJUICIIBHOCTb TPEX IMPAMBIX, HTapaJlVICIbHOCTb
OpsIMOM M TUIOCKOCTU. YIIbl C COHAIPaBICHHBIMM CTOPOHAMH, YIOJ MEXAY NpPSIMbIMU B
npoctpancTtBe.  [lapajyienbHOCTh  IUIOCKOCTEM:  MapajuleNibHbIE  IUIOCKOCTH,  CBOMCTBA
napajuleNbHbIX TiockocTei. [Ipocreiinre npoctpancTBEHHBIE (GUTYPHI HA TUIOCKOCTU: TETPAdIp,
Ky0, Mmapajuiesenumes, IoCTPOSCHUE CEUCHHI.

[lepneHIUKYIApHOCTE NPAMOM M IUIOCKOCTU:  MEPIEHAMKYISPHBIE IIpsSMbIE B
IIPOCTPAHCTBE, MpsIMBIE MapAJUICNbHBIE W NEPIEHAMKYISIPHBIE K IUIOCKOCTH, IPU3HAK
NEPHEHAUKYIAPHOCTH IPAMOU U INIOCKOCTH, TEOPEMA O NMPAMOU MEPIEHIUKYIAPHON TUIOCKOCTH.
VIl B IPOCTPAHCTBE: YIOJI MEXAY NMPSAMOU U IUIOCKOCTBIO, ABYIPAHHBIA YroOJl, JUHEHHBIN YIoJl
JIBYrpaHHOro ymia. llepnenaukynasp M HaKIOHHBIE: PACCTOSHUE OT TOYKH [0 IIJIOCKOCTH,
paccTosiHuE OT MPSMOM 10 TUNIOCKOCTH, MPOEKIUs PUTYphl Ha MIOCKOCTh. [lepneHanKynsipHOCTh
IJIOCKOCTEW: NPHU3HAK  IIEPIEHAUKYISIPHOCTH ABYX IUIOCKocTe. Teopema o0  Tpex
NEePHEHIUKYIApax.

111.8.2.2. MHOrOrpaHHMKH.

[lonsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JEMEHTbl MHOTOTPAaHHHMKA, BBIMYKIbIE U
HEBBINYKJIbIE MHOTOTPaHHUKH, pa3BepTKa MHOrOrpaHHuka. [Ipu3ma: n-yrosipHas npusma, rpaHu
Y OCHOBAHMSI IPU3MBI, IIPsIMasi ¥ HaKJIOHHAs! TPU3MbI, OOKOBAsI M MOJIHASI IOBEPXHOCTH MPU3MBIL.
[Tapannenenunen, npsMOYrOJbHBIN Napaulelenunex U ero cBoicrea. Ilupamuaa: n-yrompHas
nupaMujia, TPaHU W OCHOBAaHME NHpaMUAbI, OOKOBask M TMOJHAS MMOBEPXHOCTb MHPAMUJBbI,
OpaBWIbHAS M yCEUEHHas NUpaMuaa. OJEMEHThl MNpU3Mbl M nHpamuabl. [lpaBuiibHBIE
MHOTOTPAaHHUKH: TMOHSTHE MPAaBUILHOTO MHOTOIpAaHHUKA, MpaBWIbHAs MpU3Ma U IpaBHIIbHAS
nupamu/a, NpaBUiibHas TPEYroibHas MUpaMHUaa U MPaBUIbHBIN TeTpasap, Kyo. IlpeacraBnenue
O TMpaBUJIBHBIX MHOTOIPAaHHUKAX: OKTadup, Jaojeka’ap M uxocayap. CeyeHHs NpU3MBI U
UPaAMUJIBI.

CummeTpuss B IPOCTPAHCTBE: CHUMMETPHUS OTHOCUTEIBHO TOYKH, MPSIMOW, IJIOCKOCTH.
DneMEeHThl CUMMETPUH B IMpaMuax, apajuleienune1ax, IpaBUIbHbBIX MHOTOTPAHHUKAX.

Brruucnenune 3neMEeHTOB MHOTOTPAHHUKOB: pedpa, AuaroHaiu, ymibl. [lnomans GOKoBOM
IIOBEPXHOCTH U IIOJIHOM IIOBEPXHOCTH IPSAMOM IIPU3MBI, IUIOLIAJb OCHOBAaHHUM, TeOpeMa O
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OOKOBOI TOBEpXHOCTH MNpsAMON mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH M TOBEPXHOCTH
MPaBUJILHON THUPAMHIBI, TEOpeMa O TUIOMIAJAM YyCce4eHHOW mupamuibl. [lonstre o0 obOneme.
O0beM nupaMupl, IPU3MBI.

[TomoOHbIe Tenma B mpocTtpaHcTBe. COOTHOMICHUS MEXKIY IUIOIMAIIMU OBEPXHOCTEH,
o0beMaMu HOAOOHBIX TE.

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

[unuHaapudeckass IMOBEPXHOCTh, OOpa3yroIIUMe UIUHIAPUYESCKOH IMOBEPXHOCTH, OCh
WIMHIPAYECKOM TToBepXHOCTU. [{umuHap: ocHOBaHUS U OOKOBasi IOBEPXHOCTh, 0Opa3yromias u
OCb, TUTOIIAb OOKOBOM M IMOJTHON IMOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3ylolllle€ KOHUYECKOH IOBEPXHOCTH, OCh M BEpILIMHA
KOoHHYeckoil mnosepxHocTu. KoHyc: ocHOBaHMe W BepluinHa, oOpasyromias U OChb, IJIONIA]b
OOKOBOM M TOJHOW MOBEPXHOCTU. YCEUEHHBIH KOHYC: OOpa3ylolIe M BBICOTA, OCHOBAHMS U
OOKOBasi IOBEPXHOCTb.

Cdepa m map: HeHTp, paauyc, AUAMETp, IUIOWIAJb MOBEPXHOCTH cdepbl. Bzanmuoe
pacnonoxeHnue chepsl U MIOCKOCTH, KacaTelbHas TUIOCKOCTh K cdepe, MIomaas chepol.

N306paxenue Ten BpalleHus Ha INIOCKOCTH. Pa3BepTka nuimMHIpa 1 KoHyca.

KoMOuHamuu Ten BpalleHHs M MHOTOTPAaHHHKOB. MHOTOTpaHHUK, OMHCAHHBIA OKOJIO
chepsl, chepa, BircaHHAsE B MHOTOTPAHHUK, UM TEJIO BPAILICHHUS.

[Tonstne 06 oObeme. OcCHOBHBIE CcBOHCTBa 00BEMOB Tel. Teopema 00 oObeMme
IPSIMOYTOJIBHOTO TMapaieNienumneaa u ciaeactsus u3 Hee. OObeM LuIMHIpa, KoHyca. O0bem
mapa ¥ riomaas chepsl.

[TonoOHble Tena B mpocTpaHcTBE. COOTHOLIEHUS MEXIY IUIOMAIIMU IOBEPXHOCTEH,
o0beMaMH NMOJOOHBIX Tell.

Ceuenust 1mwIMHApa (MapajUieIbHO W NEPHEHIUKYISIPHO OCH), CEYEHHUsi KOHyca
(mapasuieabHOE OCHOBAHUIO U MPOXOJISIEe Yepe3 BEPIINHY), CeUeHHs 1apa.

111.8.3.2. BekTopsl U KOOpJAUHATHI B IPOCTPAHCTBE.

BekTop Ha miaockocTH U B poctpaHcTBe. ClI0KEHNE U BBIUNTAHUE BEKTOPOB. YMHOKEHUE
BEKTOpa Ha 4ucio. Pa3iiokeHne BEKTOpa IO TPEM HEKOMIUIAHAPHBIM BekTtopam. lIpaBumio
napajulenenumnesna. Pemenue 3anad, CBI3aHHBIX ¢ IPUMEHEHUEM IIPABUII IEUCTBUI C BEKTOPAMU.
IIpssmMoyronbHast cucrtema KoopauHar B IpocTtpaHcTBe. KoopauHarel BekTopa. IIpocreimmue
3a7aud B KOOpAMHATax. Yroia Mexnay BekropaMu. CKalnsipHOE NPOU3BEIEHUE BEKTOPOB.
Beluncnenne ymioB MeXAQy OPSIMBIMH MU IUIOCKOCTAMH. KOOpAMHATHO-BEKTOPHBIM METOXI NpH
PELICHUU TE€OMETPUUECKUX 3a/1au.

111.8.4. Tlnanupyemble TMpeIMETHbIE pe3yabTaThl OCBOCHUS (QenepanbHON paboueit
nporpamMMbl yueOHoro kypca "Teomerpus" Ha 0a30BOM YpOBHE Ha YpOBHE CpEIHEro OOIIEro
06pa30BaHI/I$I OpPHUECHTHPOBAHbBI Ha JOCTHXCHUEC YPOBHMA MaTeMaTH4eCKOH TpaMOTHOCTH,
H€O6XO,Z[I/IMOFO AJIg YCIICIIHOI'O PCIICHUA 3a/1a41 B peaHLHOﬁ JKHN3HU U CO3JaHUC YCJIOBI/Iﬁ I UX
OOIIEKYIBTYPHOTO Pa3BUTHSI.
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111.8.4.1. TIlpenmeTHbIe pe3ynbTaThl O OTACIBHBIM TeMaM yueOHoro Kypca "l'eomerpus'.
K xonity 10 kacca oOy4aromuiicsi HAy9uTCs:

OIICPHUPOBATH IMOHATHAMU: TOUKA, IIpAMasd, IMIO0CKOCTh,

MPUMEHSTh aKCHOMBI CTEPEOMETPUHN U CIICACTBUSA W3 HHUX IPH PEIICHUH T'€OMETPUUYCCKUX
3a/1a4;

ONEpPUPOBaTh MOHSATHUAMH: TAPAJUICIBHOCTh W MEPHECHAMKYISIPHOCTh TPSMBIX U
IJIIOCKOCTEH;

KJ'IaCCI/I(i)I/IHI/IpOBaTI) B3aMMHOC PACIIOJIOKCHUC IIPAMBIX U IIOCKOCTCH B IIPOCTPAHCTBE;

ONEpPUPOBaTh TMOHATHSAMU: JBYTPAaHHBI yroy, TpaHH JBYIPaHHOTO yriaa, pedpo
JBYTPaHHOTO YIUIa, JIMHEWHBIN YToJl ABYTPAaHHOIO yIJla, FpajyCHasl Mepa JABYTpaHHOIO yIa;

OIICpHUPOBATL ITIOHATUAMU: MHOTOIpAaHHUK, BI)IHYKJII)II;'I u HGBBIHYKHBIﬁ MHOTI'OI'paHHUK,
QJICMCHTBI MHOI'OI'paHHHUKa, HpaBHHLHLIﬁ MHOI'OI'PaHHHUK;

pacro3HaBaTh OCHOBHBIC BHJIbI MHOTOTPAaHHUKOB (ITMpaMmua, MpHU3Ma, MPSMOYTOJILHBIN
napasuienenumnes, Kyo);

KJIaCCI/I(l)I/IIlI/IpOBaTI) MHOI'OI'paHHHKH, BI)I6I/Ipa$[ OCHOBaHUA JJIA Knaccmbuxaunn
(BBIHYKJ'IHG U HCBBIIYKJIBIC MHOI'OT'PAHHUKH, IPAaBUIIbHBIC MHOTOIPAHHUKH, IIPAMbBIC U
HAKJIOHHBIC ITPU3MBI, napannenennnenm);

ONEPUPOBATh NOHATHUAMU: CEKYIIasl IJIOCKOCTh, CEUEHUE MHOTOTPAaHHUKOB;
OOBSCHATH MPUHIIUTIBI TOCTPOEHUS CEYEHUHN, UCTIONB3YSI METO]T CIIE/IOB;

CTPOUTH CEUYEHUS MHOTOI'PAHHHKOB METO/IOM CJIE/IOB, BBINOJHATH (BBIHOCHBIE) IJIOCKHE
YepTeKH U3 PUCYHKOB MPOCTHIX 00bEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y;

peuaTh 3aJa491 Ha HAXO0XKJACHUC I'COMETPUUCCKUX BCIIMYUH I10 06pa3uaM HJIN aJITOpUTMaM,
MNPUMCHAA HU3BCCTHBIC AHAJIUTUYCCKHUEC MCTOAbI IMPU PCHICHUMW CTAHAAPTHBIX MAaTCMATHYCCKUX
3aaa4 Ha BBIYUCIICHHUC paCCTOHHI/Iﬁ MCXKAY ABYMSA TOYKAMH, OT TOYKHU O HpHMOﬁ, OT TOYKH OO0
IMJIOCKOCTHU, MEXKAY CKPCIIUBAIOIIUMUCS IPAMBIMHA

peuaTh 3aJa491 Ha HAXO0XKJACHUC I'COMECTPUUCCKUX BCIIMYUH I10 06pa3uaM HJIK aJITOpUTMAaMm,
MMPUMCHAA HU3BCCTHBIC AHAJIUTUYCCKHUE MCTOABI MpPU PCHICHUH CTAaHAAPTHBIX MATCMAaTHYCCKUX
3alad Ha BBIYHUCIICHHUC YIJIOB MCKAY CKPCHIMBAIOIMIUMUCA MPAMBIMU, MCKIY HpSIMOI\/'I u
IMJIOCKOCTBIO, MCKAY IIIOCKOCTAMU, IBYTPAHHBIX YIJIOB;

BBIUUCIIAT OOBEMBI M IUIOIIAAM MOBEPXHOCTEH MHOTOTPAaHHUKOB (TMPH3Ma, MUpaMHJIA) C
npuMeHeHHeM (OpMys, BBIYHUCIATh COOTHOIICHHMSI MEXAY IUIOIIAAsSIMU IOBEPXHOCTEH,
o0beMaMH NMOJOOHBIX MHOTOT'PAaHHHUKOB,;

OIICpHUPOBATH IMOHATHAMH: CHUMMCETPUA B HPOCTPAHCTBE, LECHTP, OCb W ILIOCKOCTH
CUMMCTPUH, HCHTP, OChb U IIJIOCKOCTH CUMMCTPUU (I)I/Il“ypbl;

U3BJIEKaTh, IPEOOPa30OBbIBaTh M MHTEPIPETUPOBATH WH(OPMALIMIO O MPOCTPAHCTBEHHBIX
reOMETPHUECKUX (PUTypax, MPEeCTABICHHYIO Ha YepTeKaX U pUCYHKAX;

NPUMEHITh TeoMeTpuyeckue (akThl Uil pelIeHUusT CTepEeOMETPUYECKUX — 3ajad,
MPEANOIaralouX HECKOJIbKO IIAroB PEIIeHUs, €CIU YCIOBUS NMPUMEHEHUs 3aJaHbl B SIBHOU
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opme;

IIPHUMCHSATH HpOCTCfIH.IPIC IIporpaMMHBIC CPE€ACTBA MU JJICKTPOHHO-KOMMYHHUKAIIMOHHBIC
CUCTCMBI IIPU pCHICHUN CTCPCOMETPUUCCKUX 3a1da4;

IPUBOJIUTH IPUMEPbl MAaTeMaTHMYECKUX 3aKOHOMEPHOCTEH B IpPUPOAE M KU3HH,
pacro3HaBaTh IPOSBICHNUE 3aKOHOB FEOMETPUU B UCKYCCTBE;

MPUMEHSTh MOJTYYCHHbIE 3HAHUS Ha MPaKTHKE: aHAJIW3UPOBATh pealbHbIE CUTyallMd M
NPUMEHATh  W3Y4YCHHBbIE TOHATHUS B  IMPOLIECCE TOUCKA  pEUICHUS  MaTeMaTHuuecKu
chopMyaMpOBaHHON MPOOJIEMbI, MOJEIUPOBATh pEalIbHbIE CHUTYallUd Ha SI3bIKE T'€OMETpUH,
HCCJIEI0OBAaTh MOCTPOEHHBIE MOJIETH C HMCIOJIb30BAHUEM T'€OMETPUUECKUX IMOHATUA U TEOPEM,
anmnapara ajireOpsbl, peliaTh MpakKTHUECKHe 3a7a4H, CBSI3aHHBIE C HAX0XK/IEHUEM T'€OMETPUUYECKUX
BEJIMYUH.

111.8.4.2. IIpenMeTHBIC pe3ynbTaThl MO OTIACIBHBIM TeMaM ydeOHoro kKypca "l'eomerpus'.
K xoniy 11 kiacca oOy4aromuiics HayqYnuTCs:

OIICPHUPOBATH MOHATHAMU: HHUIMHAPUYICCKAs ITOBEPXHOCTD, O6p33y10].L[I/IC HHHHHI{queCKOﬁ
MMOBCPXHOCTHU, HNUJIMHAP, KOHUYCCKAsA ITOBCPXHOCTD, o6pa3y101u1/1e KOHHYECKOM IMOBCPXHOCTHU,
KOHYC, C(i)epI/I‘IeCKaH IIOBCPXHOCTD,

pacmo3HaBarh Tea BpaieHus (IIIMHIp, KOHYC, cdepa u map);
OOBSICHATH CITIOCOOBI TIOTyUEHHSI TEJ BPAICHHS,
KJ1acCU(UITUPOBATH B3aUMHOE PACTIONIOKEHHE CEPBI U TUIOCKOCTH;

OIIEpUpPOBaTh IMOHATUSAMHU: LIAPOBOM CETMEHT, OCHOBAaHME CETMEHTA, BBICOTA CETMEHTA,
1IapOBOM CJIOM, OCHOBaHUE IIAPOBOTO CJIOS, BBICOTA IAPOBOTO CJIOS, IIAPOBOM CEKTOD;

BBIYUCIIATH OOBEMBI M IUIOMIA/IM TOBEPXHOCTEH TEN BpallleHUs, TEOMETPUUYECKUX Tel C
npuMeHeHueM popmyir;

OTepUPOBaTh TMOHSATHUSAMHU: MHOTOTPAaHHUK, BIUCAaHHBIA B cdepy M OMUCAHHBIA OKOJIO
chepsl, cdepa, BircaHHAS B MHOTOTPAHHUK WJIH TEJIO BPAILICHHUS;

BBIUUCIIATE COOTHOIICHUA MCKAY IIOIAaAAMU HOBCpXHOCTCfI 1 00beMaMHt HO)IO6H]':>IX TCI,

n300paxarb Hu3y4daemble (QUIYpbl OT PYKH M C TNPUMEHEHHEM HPOCTHIX UYEPTEKHBIX
UHCTPYMEHTOB;

BBITIOJHATH (BBIHOCHBIE) MJIOCKUE YEPTEKHU M3 PUCYHKOB IPOCTHIX OOBEMHBIX (PUTYp: BU
CBEpXY, COOKY, CHH3Y, CTPOUTH CEUEHUS TeJl BpaIlleHUs;

U3BIIEKaTh, UHTEPIIPETUPOBATh U MPeoOpa3oBbIBaTh MH(OPMAILUMIO O MPOCTPAHCTBEHHBIX
reoOMeTPHUECKUX (PUrypax, MPeCTaBICHHYIO Ha YepTeKaX U pUCYHKAX;

OIICPHUPOBATH IMOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJHSATH ICUCTBUS CIOKEHUS BEKTOPOB, BEIYUTAHHS BEKTOPOB M YMHOKESHHSI BEKTOpa Ha
YHCII0, O0BACHATH, KAKMMHU CBOMCTBAMM OHHU 00JIafaloT;

IIPUMEHATH [IPABUIIO APAIIICIICIIUIIEA;
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OIEpUpPOBaTh MOHATHUSMHU: JI€KAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOpP, MONYJb
BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpA, YrOJI MEXAY BEKTOPAMH, CKAIIPHOE
IIPOU3BEJIEHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI;

HaxXoAuTb CyMMY BEKTOPOB U IIPOU3BEACHHUE BCKTOpa HA YHUCIIO, YIOJ MEXKAY BEKTOpaMU,
CKaJIIpHOC MMPOU3BCACHUC, PACKIIAAbIBATE BEKTOP MO JABYM HCKOJIJIMHCAPHLIM BEKTOPAM;

3aaaBaTh IJIOCKOCTh YPAaBHCHUEM B ﬂeKapTOBOﬁ CUCTEME KOOpAUHAT,

OPUMEHSATh TeOMETpUYeCKHe (HaKThl sl PELICHHS CTEPEOMETPUYECKHX — 3ajad,
IIPEIIOIArAlOIINX HECKOJIBKO IIarOB PEUICHMsI, €CIIM YCJIOBMs IPUMEHEHHs 3alaHbl B SBHOU

dopme;

peliarh MPOCTEUINEe TeOMETPUUYCCKHE 3a7a4l Ha MPUMEHCHHE BEKTOPHO-KOOPIMHATHOTO
METO/1a;

peuiarb 3aaadd Ha AJO0Ka3aTCJIbCTBO MATCMATHYCCKUX OTHOIIIEHUH U HaxXO0XJICHHUC
TCOMCTPHUYCCKUX BCIWYMH I10 06pa3uaM WKW aJirOpuTMaM, IMpUMCHASA U3BECTHBIC MCTO/ALI ITPHU
PCHICHUH CTAHAAPTHBIX MATCMATHYCCKUX 3a1a4,

IMPHUMCHATH HpOCTGfIIHHG MporpaMMHBIC CpCACTBA U OSJICKTPOHHO-KOMMYHHUKAIIMOHHBIC
CUCTCMBI IIpU PCHICHUN CTCPCOMCTPUICCKHX 3a/1a4;

IIPUBOIUTH IPHUMEpPbl MareMaTHYECKUX 3aKOHOMEPHOCTEH B TMPUPOJLE U IKU3HH,
pacro3HaBarh MPOSABICHUE 3aKOHOB FEOMETPUU B UCKYCCTBE;

MPUMEHATh TOJYYEHHbIC 3HAHUS Ha IPAKTUKE: aHAJU3UPOBAaTh pEajbHbIE CUTyallUd W
IPUMEHATH  WU3YyYCHHBIE TMOHATHS B  IIPOLECCE TMOMUCKA  PELICHHS  MareMaTU4eCcKu
chopmynrpoBaHHON MPOOIEMBbI, MOAEIUPOBATh pEabHBIE CUTyallUM Ha S3bIKE TE€OMETPHH,
HCCIIEI0OBAaTh MOCTPOEHHBIE MOJEIN C HMCIIOJIb30BAHUEM T'€OMETPUUYECKUX INOHATUU U TEOPEM,
ammapara ajJreopbl, pemarb MpakTHIeCKUe 3aa4u, CBI3aHHbIE C HAX0XKJICHHEM T€OMETPUIECKUX
BEJINYVH.

111.9. PepepanbHaa paboyas nporpamma y4ye6Horo Kypca "BepoATHOCTbL m
cTaTucTuka".

111.9.1. IloscuuTenpHAas 3aIIMCKa.

111.9.1.1. Vuebupiii kypc "BeposTHOCTb U cTaTHCTUKA" 0a30BOr0 YpOBHS SBISETCS
IPOJIOJDKEHUEM M Pa3BUTHEM OJHOMMEHHOTO yueOHOro Kypca 0a30BOr0 YpOBHS OCHOBHOTO
oOmiero oOpazoBaHus. Y4eOHBIM Kypc mpeaHasHayeH sl (GopMmupoBaHus y 0OydarouIuxcs
CTaTUCTUYECKOM KYIBTYphl M MOHUMAHMSI POIM TEOPHUH BEPOSATHOCTEW KaK MaTreMaTH4eCKOIo
MHCTPYMEHTA JIi HM3y4eHHUS CIy4dailHbIX COOBITHM, BelIMYMH U mporeccoB. [lpu uzyueHun
y4eObHOro Kypca o00OramaroTcs MpeicTaBIeHUs] OOYyYalolIMXCsl O METoJax HCCIIeI0BaHUs
M3MEHYMBOTO MHUpA, DPa3BUBAETCS IMOHUMAaHHE 3HAYMMOCTH M OOIIHOCTH MaTeMaTU4eCKUX
METOAOB IIO3HAHUS KaK HEOTHEMJIEMOM YacTH COBPEMEHHOTO €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS.

111.9.1.2. Cogpepxanue y4yeOHOrO Kypca HampaBiI€HO Ha 3aKpeIuieHHe 3HaHUui,
MOJTYYCHHBIX TPH W3yYEHHH Kypca Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, U HA pa3BHTHE
NPEACTaBICHUHN O CIIy4alHBIX BEIMYMHAX U B3aUMOCBS3SIX MEX1y HUMH Ha BaXXHBIX MpUMepax,
CIOKETHI KOTOPBIX ITOYEPIHYTHI M3 OKPY)KaIOIIero Mupa. B pesynprare y o0ydaromuxcsi JOIKHO
chopMUpOBaThCS TPEACTABICHWE O HanOojee YHMOTPEOUTENBHBIX M OOMIMX MaTEeMAaTUYECKUX
MOJIENSAX, MCIIOIb3YEMBIX ISl ONHCAHMS AHTPOIIOMETPUYECKUX M AEMOrpadHueCKUX BEIWYHH,


https://login.consultant.ru/link/?req=doc&base=LAW&n=470946&date=20.05.2025&dst=4&field=134
https://login.consultant.ru/link/?req=doc&base=LAW&n=364850&date=20.05.2025&dst=100007&field=134

HOTPEIIHOCTEH B pa3IMYHOTO pOJIa M3MEPEHHsX, AIUTEIBHOCTH O€30TKa3HOH paboThI
TEXHUYECKUX YCTPOUCTB, XapaKTEePUCTUK MACCOBBIX SIBIIEHUH U MPOLIECCOB B OOIIECTBE.

111.9.1.3. B COOTBeTCTBMHM C YKa3aHHBIMH LEISIMH B CTPYKType Yyd4eOHOro Kypca
"BepoATHOCTh U CTaTUCTUKA" AJI YPOBHS CpelHero oouiero oOpa3zoBaHusi Ha 0a30BOM ypOBHE
BBIJICTICHBI  CIIEAYIOIINE OCHOBHBIE colepkarelnbHble auHuH: "CiydaliHble COOBITHS U
BeposTHOCTH", "CiyyaiiHble BEJIMUMHBI M 3aKOH OOJBIIHMX Yucen".

111.9.1.4. BaxHyo 4acTb y4yeOHOro Kypca 3aHMMaeT M3Y4EHHE TI'€OMETPUYECKOIO U
OMHOMMAJIBHOIO paclpelieleHuii M 3HAKOMCTBO C€ MX HENPEpbIBHBIMU aHAJOTaMU -
[I0Ka3aTeJIbHBIM U HOPMaJIbHBIM PacIpeaeIICHUMU.

111.9.1.5. Conepxanune nunuu "CiydaliHble COOBITHS M BEPOSTHOCTH" CIYKHUT OCHOBOM
uisi  OPMUPOBAHUSL TMPEACTABICHUN O pACIpeNeNicHUH BEPOSTHOCTEH MEXIy 3HAUYCHUSIMU
CIIy4aifHbIX BEJIMYMWH, a TaK)Ke 3Ta JIMHUSA HeoOXonuMa Kak 0asa A U3ydeHHs 3aKoHa OOJBbIINX
yrcen - (pyHIAaMEHTaJbHOTO 3aKOHA, JEHCTBYIOIIETO B MPHUPOJAE M OOIIECTBE M HMMEIOIIETO
marematudeckyro  ¢opmammzanuo. CaMm  3akoH  OONBIIMX  YHUCEJI  IpeyaraeTcs B
03HAKOMHUTEJILHON (popMe ¢ MUHUMAIBHBIM HCTIOH30BAHHEM MaTeMaTHIECKOTO (popMalii3Ma.

111.9.1.6. Tembl, cBA3aHHBIE C HENPEPHIBHBIMU CIYYallHBIMM BEIUYMHAMU, aKL[EHTUPYIOT
BHUMaHHE OOYYaIONIMXCSd HA OMUCAHUM W W3YYCHUHM CIy4YalWHBIX SIBJIEHUUA C TOMOIIBIO
HEnpepbIBHBIX (QyHKIUNA. OCHOBHOE BHHUMAaHUE YIEJISeTCs MOKa3areIbHOMY M HOPMAalbHOMY
pacopenesieHusM, MNpU 3TOM IMpeAroiaraeTcsd O3HAKOMUTENbHOE H3ydeHUEe Marepuana 0e3
JI0Ka3aTeIbCTB MPUMEHAEMBIX (DaKTOB.

111.9.1.7. OOGmiee 4YuCIIO YacoB, PEKOMEHJOBAHHBIX I HW3y4eHUs Y4eOHOro Kypca
"BeposiTHOCTB U cTatucTHKa", - 68 yacos: B 10 kiacce - 34 yaca (1 yac B Henemo), B 11 kiacce -
34 gaca (1 gac B Henemo).

111.9.2. Coneprxanue oOydyenus B 10 kiacce.

[IpencraBieHne JaHHBIX C MOMOINIBIO Tabmuil u awarpamm. CpenHee apupMeTHUecKoe,
MeaMaHa, HauOoInblllee W HaWMEHbIIee 3HAYEHUs, pa3Max, JMAHUCIEePCHS U CTaHAapTHOE
OTKJIOHEHHE YMCJIOBBIX HAOOPOB.

CrnyuaiiHble IKCHEPUMEHTHI (OTMBITHI) M CIy4dailHble COOBITHS. DIEeMEHTapHbIE COOBITHS
(ucxonpl). BepoATHOCTh CydyallHOTO COOBITHSI. BIM30CTh YacTOTBI W BEPOATHOCTU COOBITHH.
CrnyuaiiHble OIBITH C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMH COOBITHIMH. BeposTHOCTH COOBITHI
B ONBITaX C PAaBHOBO3MOKHBIMU AJIEMEHTAPHBIMU COOBITUSIMH.

Onepauuu Hajx COOBITHSIMM: TepecedueHue, OObeIUHEHUE, MPOTHBOIOIOKHBIE COOBITHSL.
Jwuarpammsl Oitstepa. opmyrna CII0KEHHS BEPOSTHOCTEN.

VYcinoBHasE BEpOSTHOCTh. YMHOXKEHUE BEpOSATHOCTEH. JlepeBo ciaydyallHOrO 3KCIEPUMEHTA.
®dopmyna mosHON BeposTHOCTU. He3aBrucruMbie COOBITHSI.

KombOunaropHoe npasuiio ymHokeHus. IlepectanoBku u ¢axropuan. Yucno coyeTaHuil.
Tpeyronbuuk Ilackansa. ®opmyna 6unoma HproToHa.

bunapHblii cnyyaiiHbl ONIBIT (MCIIBITAHKE), yCIIeX U Heyaada. HezaBrcHMBIE UCTIBITAHUS.
Cepusi HE3aBUCHUMBIX HCHBITAaHUM A0 mepBoro ycmnexa. Cepusi HE3aBUCHUMBIX MCIBITAaHUN
bepuymu.

Cnyuaiinas BenuuuHa. PacnpeneneHue BeposiTHOCTeW. Jlumarpamma pacnpeneseHus.
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[Tpumepsl pacpeneneHuii, B TOM YUCIIe TEOMETPUIECKOE U OMHOMHAIIBHOE.
111.9.3. Conepxanue obyuenus B 11 kmacce.

YucnoBble XapaKTEPUCTUKU CIIYYaHBbIX BEJIMUMH: MAaTEMAaTUYECKOE 0KUAAHUE, JUCIIEPCUS
U CTaHJApTHOE OTKJIOHEHHE. [IpruMeprl NpUMEHEHNT MaTEMaTHYECKOTO OKHUAAHUS, B TOM 4YHCIIE
B 3aJa4ax M3 IOBCEIHEBHOW KHM3HM. Maremarndeckoe OXujaHue OWHApHOW CiydailHOMN
BEIMYMHBL. Maremarnyeckoe OXHUAAHHE CYMMBl CIy4allHBIX BeJIMYMH. Maremarnueckoe
OXHJIaHUE U AUCTIEPCUS TEOMETPUIECKOTO M OMHOMHAIILHOTO paclpeieIeHU .

3akoH OOJIBIIUX YHCET M €ro pojib B Hayke, Mpupoae U obmectBe. BrIOOpOUHBIN MeETON
HUCCJIEIOBAHUM.

[IpuMepsl HenmpepbIBHBIX CiaydalHbIX BeaW4yuH. [loHATHE O IMJIOTHOCTH paclpeneseHHUs.
3ajmaun, TOPUBOMAIIME K HOPMaJIbHOMY pacnpeneneHuto. [loHstue o0 HOpMalbHOM
pacupeieseHuN.

111.9.4. [IpenmeTHbIe pe3ynbTaTbl OCBOCHUS yueOHOro Kypca "BeposTHOCTb U cTaTHCTUKA"
Ha 0a30BOM ypOBHE Ha YPOBHE Cpe/IHEro o01ero oopa3oBaHus OPUEHTHPOBAHBI Ha TOCTUKEHUE
YPOBHSI MaTeMaTH4YE€CKOM I'pPaMOTHOCTH, HEOOXOAMMOIO /Il YCIELIHOTO pelleHus 3anad u
npo0ieM B peanbHOH KU3HU, U CO3JaHUE YCIOBUH JUIsl UX OOLIEKYJIBTYPHOTO Pa3BUTHUS.

111.9.4.1. [IpenqMeTHBIC pe3yabTATHI IO OTIACIBHBIM TeMaM y4eOHOro Kypca "BeposTHOCTh
u craructuka". K konimy 10 xinacca oOyyarouiuiicss Hay4yuTcCs:

YuUTarb U CTPOUTH Ta6JII/IIIBI " JuarpaMMbl;

OIICPpHUPOBATH MOHATUAMU: CPCAHEC apHQ)MeTqucxoe, MEauaHa, HaI/I6OHBH_IC€, HaMMCHBIICC
3HAQUYCHUC, pasMax MacCBa YUCJIOBBIX TaAHHBIX;

ONEepUPOBaTh MOHATUAMH: CIy4alHBIA OSKCIIEPUMEHT (OIBIT) M CilydalfHOE COOBITHE,
AlIEMEHTapHOE COOBITHE (3JEMEHTAPHBIA MCXOMA) CIy4alHOTO OIbITa, HAXOAUTH BEPOSITHOCTU B
OTBITaX C PaBHOBO3MOXXHBIMH CIIy4aifHBIMU COOBITHSIMHM, HAXOAUTh U CPaBHUBATH BEPOSATHOCTH
COOBITHUI B U3YYEHHBIX CIIy4alHbIX SKCIIEPUMEHTAX;

HaXoAUTh U (OPMYIHPOBATH COOBITHS: NepecedeHne U OObeAMHEHHE TaHHBIX COOBITHH,
coObITHE, TPOTHBOIIOJIOKHOE JIaHHOMY COOBITHIO, IIOJIb30BaThCsl JAMarpaMMamu Oijepa u
(bopMyIoit ClIoKeHHs BEPOSITHOCTEN NIPU PELICHUH 3a/1a4;

OIICPpHUPOBATH IMOHATHAMHU: YCIIOBHAsA BEPOATHOCTb, HE3aBHCHMBIC CO6I)ITI/I$I, HaXoauTh
BCPOATHOCTHU C IOMOIIBIO ITPpaBUJIa YMHOXKCHUSA, C IIOMOIIBIO ACPECBa CJ'Iy‘-I&fIHOl"O OIIbITAa,

MPUMEHSTh KOMOMHATOPHOE IIPABUIIO YMHOXKEHHUS ITPH PELICHUU 3a]1a4;

OICpHUPOBATL TMOHATHUAMHA: HCIIBITAHUC, HC3aBUCUMBIC MUCIIBITAHUA, CCPUSA PICHLIT&HPIIZ,
yCex W HEydada, HaXOAUTh BCEPOATHOCTHU COOBITUH B CCPUHU HE3aBHCHUMBIX HUCIIBITAaHUH J0
MEPpBOI0 yCrcxa, HaXOAUTh BEPOATHOCTU COOBITHII B cepun HUCITBITAaHUH BepHy'J'IJ'II/I;

ONEpUpPOBaTh TMOHATHAMH: CIydalHas BEJIMYMHA, pPACHpENElICHUE BEpPOSATHOCTEW,
JyarpaMma pacIpeieiieHus.

111.9.4.2. TIpenmeTHBIE pe3yNIbTaThI IO OTAEIBHBIM TeMaM y4eOHOTO Kypca "BeposaTHoCTh
u craructuka". K xoHiy 11 knacca oOyvaroniuiics HayduTcs:
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CPAaBHUBAThb BEPOSATHOCTU 3HAYCHWM CIIy4allHOM BEJIMYUHBI II0 PACHPENCICHUIO WU C
IIOMOILIBIO THArpaMM;

ONEepUpOBaTh TMOHITHEM MAaTEeMaTUueCKOro OXXUJAHUS, TMPUBOAUTH MPUMEPHI, Kak
MPUMEHSIETCI MaTeMaTH4eCKOe OXHJaHWE CIy4alHON BENWYHMHBI, HAXOIUTh MaTeMaTHYecKoe
OKUJAHME 10 JAaHHOMY pacIpe/esICHUIO;

HUMCETHh NIPEACTABIICHUEC O 3aKOHE OONBIINX YHUCCII,
HUMCTH NPCACTABJICHUC O HOPMAJIbHOM PACHIPCACIICHHUU.

111.10. B denepabHBIX M PErHOHAIBHBIX MPOIEAYpPax OICHKH KadecTBa OOpa3OBaHUS
UCIIONB3YeTCs TepedeHb (KOOU(UKATOp) paclpeleNieHHBIX IO KjaccaM  IPOBEPSEMBIX
TpeOOBaHUIl K pe3yiabTaTaM OCBOEHHS OCHOBHOM 00pa30BaTelbHOM MPOrpaMMbl CPEIHEro
00111ero 00pa3oBaHMs U 3JIEMEHTOB COACPKAHUS 110 MAaTEMaTHKE.

Tabnuua 11
[TpoBepsiembie TPeOOBaHUS K pE3yIbTaTaM OCBOSHHSI OCHOBHOM
oOpazoBarenbHOM mporpamMmsl (10 kiacc)
Kon [IpoBepsiemblie peAMETHBIE PE3YIBTATHI OCBOCHHSI OCHOBHOU
MIPOBEPSIEMOTO 00pa3oBareIbHON MPOrpaMMBbI CPEIHETO O0IIer0 00pa30BaHUs
pe3yibrara
1 Yucna v BIYUCICHUS
11 OnepupoBarh MNOHATUSMHU: PALUOHAIBHOE W JIEWCTBUTEIBHOE YHCIO,
) OOBIKHOBEHHASI U JIECATUYHAS JPOOb, MPOLIEHTHI
12 BreimonusaTe  apudMeTHUeckue  Omepanud ¢ PalUOHAIBHBIMH U
’ JEHCTBUTENLHBIMU YU CIIAMU
13 BoimonHsATe  mpUONMKEHHBIE — BBIYMCIEHUS,  MCIONB3YS  MpaBuia
) OKpYIIIEHUS, J€JaTh TPUKUAKY U OLICHKY PE3YJIbTaTa BHIYUCICHUN
OnepupoBarh NOHATHUSAMU: CTENEHb C LIEJIBIM IMOKa3aTeleM, CTaHJapTHas
1.4 dbopma 3amucu AEWCTBUTENBHOTO YHCIA, KOPEHb HATypaJbHOW CTEIEeHHU;

MCIOJIb30BaTh MOAXOASAIIYI0 (OpMY 3alHCH JIEHCTBUTENBHBIX YHCEN IS
pelIeHus IPaKTUYECKUX 3a/1a4 U NIPEACTaBICHUS JAHHBIX

OnepupoBarh MOHATUSMHU: CHUHYC, KOCMHYC W TaHI€HC IPOU3BOJIBHOIO
1.5 yIJia; HWCHOJb30BaTh 3allCh IPOU3BOJIBHOIO yIila uepe3 oOpaTHbIe
TPUTOHOMETpUYEeCKHe (PyHKIIUU

2 ypaBHCHI/I}I 1 HCPABCHCTBA

OnepupoBarh MOHATHIAMM: TOXKJIECTBO, YpaBHEHHE, HEPABEHCTBO, LIEJIOE,
2.1 panroHaIbHOE, MPPALMOHAIBHOE yYpaBHEHUE, HEPaBEHCTBO,
TPUTOHOMETPHUUECKOE YPAaBHEHUE

BrimonusaTe npeoOpa3oBaHus TPUTOHOMETPHUECKUX BBIPAKCHUN U peraTh
TPUTOHOMETPUYECKHUE YPABHECHHUS

2.2
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BoimonHATe mpeoOpa3oBaHus LEIbIX, PAMOHAIBHBIX U UPPALMOHAIBHBIX
BBIDQXKEHUM W pellaTh OCHOBHBIE THIMBI ILENbIX, PAlUOHAIBHBIX U
UppalMOHANILHBIX YPaBHEHUI U HEPABEHCTB

24

IIpuMeHATh ypaBHEHHMS M HEPAaBEHCTBA Ul PELICHHMS MaTreMaTHYeCKHX
3a]1a4d ¥ 3a7a4 U3 pa3InyHbIX 00JacTel HayKu U peajJbHOU KU3HU

2.5

MogenupoBaTh pealbHBIE CHUTYyallUd Ha S3BIKE anreOphl, COCTaBIATH
BBIPAKEHHUsI, YPABHEHUsI, HEPABEHCTBA I10 YCJIIOBUIO 3aJa4M, HUCCIIEI0BATh
MOCTPOEHHBIE MOJIEIH C MCIIOJIb30BAaHUEM armapara ajareopsl

OyHKIIMU U Tpaduku

3.1

OmnepupoBars NOHATUAME: (QyHKIUS, cIOCOOBI 3aaHus QyHKINHU, 00IacTb
OTIpEeNIeNICHUs] W MHOXKECTBO 3HAYCHHWH (YHKIUH, TpapuK QyHKIHIH,
B3aMMHO oOpaTHble PyHKIIUU

3.2

OnepupoBarh MOHATUAMHU: YETHOCTb W HEYETHOCTb (YHKLUH, HYIU
(bYHKIMY, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA

3.3

Hcnonb3oBarh rpaduku GyHKIHHA I PEIICHUsT ypaBHEHUH

3.4

Ctpoutb u unTarh rpaduKu JIMHEHHOHN (QyHKIIMK, KBAAPATUIHON (PyHKIIMH,
CTENEHHOW (YHKIMU C LEIIBIM MTOKa3aTeIeM

3.5

Hcnonw3oBarh rpaguku (yHKIUN A7 UCCIENOBAHUS MPOIECCOB U
3aBUCUMOCTEH TPU PEIICHUH 3a7ad W3 APYrUX Y4eOHBIX MNPEIMETOB U
peanbHOM  KM3HH, BbIpaXKaThb (QOpPMYIIaMHU  3aBHCHUMOCTH  MEXKIY
BEJIMYMHAMU

Hagana mareMaTH4eCcKOro aHaim3a

4.1

OHepI/IpOBaTB HNOHATHUAMU. TIIOCICAOBATCIbHOCTD, apI/I(l)MeTI/IIIGCKaSI u
reoMeTpru4CCKasd rmporpeccuun

4.2

OnepupoBarh MOHATHSAMM: OECKOHEYHO YOBIBaIOIIAs TeoMeTpUyecKas
mporpeccus, cymMmMa  O€CKOHEUHO  yOBIBaloLIeH  reoMeTpuuecKoi
IIPOrpeCCUn

43

3amaBarh MOCIEA0BATEILHOCTH PA3ITUIHBIMU CIIOCOOAMHU

4.4

Hcnonp30oBaTh CBOWCTBA TMOCJEAOBATEIBHOCTEM M MPOrPECCUid s
pelIeHus: peabHbIX 3a]a4 MPUKIIATHOTO XapaKkTepa

MHOXeCTBa U JIOTHKA

5.1

OHepI/IpOBaTB MOHATUAMU: MHOKECTBO, OIICpallii HAA MHOXKXCCTBaAaMU

52

Hcnonbs30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapar Juisl  ONHCAHMS
peasbHBIX MPOLIECCOB U SBJICHUH, IPH PEILICHUN 33J]1a4 U3 IPYTUX YUeOHbBIX
MIPEAMETOB

53

OnepupoBarh  TOHATHUAMHU:  ONpEIEIIEHHWE, TEOpeMa,  CIIEACTBHE,
JI0Ka3aTeIbCTBO

Teopust BEPOATHOCTEN U CTATUCTUKA
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6.1

UuTarh ¥ CTPOUTH TAOJIUIIBI M THATPAMMBI

6.2

OnepupoBarh  MOHATHSIMH:  cpefHee  apudMeTHdyecKkoe, MeAHaHa,
HauOoJbIlIee, HAMMEHbIIIEE 3HAUYCHUE, pa3MaX MAaCCUBA YMCIOBBIX JTaHHBIX

6.3

OnepupoBarh NOHATUSAMU: CIIyHYalHbIN SKCIIEPUMEHT (OIIBIT) U CilydaiiHoe
coOBbITHE, 3JIEMEHTAPHOE COOBITHE (AIEMEHTApHBIA HCXOM) CIIy4ailHOTO
OIBITA; HAXOIUTh BEPOATHOCTH B OMNBITaX C PABHOBO3MOXKHBIMHU
CIIy4aiiHBIMH COOBITHSIMHU, HaXOJIUTh U CPAaBHUBATh BEPOSTHOCTU COOBITUN
B U3YUYCHHBIX CIIy4ailHBIX SKCIIEPUMEHTAX

6.4

Haxomute ¥ (QopMyIHpOBaTh COOBITHS: IEepeceucHUe W OOBEAMHCHHE
JTAHHBIX COOBITUH, COOBITHE, MPOTUBOMOIOKHOE JaHHOMY COOBITHIO;
MOJIb30BaThCsl  aUarpaMmamMu  Dijiepa W QOPMYIOH  CIOXKECHHS
BEPOSATHOCTEH MPH PEIICHUH 3314

6.5

OnepupoBarh  TMOHATHUSAMH: YCJIOBHAsi BEPOSITHOCTh, HE3aBHCHMbIC
COOBITHS; HAXOAUTH BEPOATHOCTH C TMOMOIIBIO IMpaBUIa YMHOXCHHS, C
IIOMOIIBIO JIEpeBa CIy4allHOTO OMbITa

6.6

[IpumeHsI T KOMOMHATOPHOE IPABUIIO YMHOXKEHHUS IIPU PELIEHUU 3a]1a4

6.7

OnepupoBarh MOHSATUSMU: UCTIBITAHUE, HE3aBUCUMBIC MCTIBITAHUS, CEPUS
UCIBITAHUHN, YCTIEX U HEyla4ya; HAXOJUTh BEPOSTHOCTH COOBITUN B CEpUU
HE3aBUCHUMBIX HUCIIBITAHUN [0 TIEPBOTO YyCIEeXa, HAXOAUTh BEPOSATHOCTU
COOBITUI B cepuH UcCTIbITaHul bepHymnmu

6.8

OnepupoBarh MOHATUSAMH: CiIydailHass BeJIMYMHA, paclpeneleHue
BEPOSITHOCTEH, IMarpaMma paciupeencHus

I'eomerpus

7.1

OHepI/IpOBaTI) IMOHATHUAMU: TOYKA, ITpsAMasd, MMIOCKOCTb

7.2

HpI/IMCH}ITB AKCUOMBI CTCPCOMECTPHUH U CIICACTBUA U3 HUX IPHU PCHICHUU
reOMCTPHUYCCKUX 3aaaqd

7.3

OHepI/IpOBaTI) NOHATUAMU: NAPAJUICIABHOCTD W HNCPHCHIAUKYIAPHOCTDH
MpsAMBIX U IIOCKOCTEM

7.4

KnaccuguiupoBars B3aMHOE PACIONIOKEHUE MPSIMBIX M IUIOCKOCTEH B
MIPOCTPAHCTBE

7.5

OnepupoBarh MOHATHSAMH: JBYIPAaHHBIM Yroi, rpaHH JABYTPaHHOIO YIJa,
peOpo IBYrpaHHOIO yIva, JUHEWHBIH Yol ABYTPaHHOIO YIVa, IpagycHas
Mepa JIByTPaHHOTO yIva

7.6

OHepI/IpOBaTB MOHATHUSAMU: MHOTOI'paHHUK, BBIHYKHBIﬁ n HeBBIHyKJIBIfI
MHOT'OI'paHHHUK, 3JICMCHTBI MHOT'OI'PaHHUKA, HpaBI/IHBHHﬁ MHOTOI'paHHHK

7.7

Pacrio3naBarh OCHOBHBIE BHJIbI MHOTOTPAHHUKOB (TUpaMuia, MpHU3Ma,
MIPSIMOYTOJIBHBIN MMapasuiesienuIe, Ky0)

7.8

KnaccugunupoBare ~ MHOTOTpaHHUKM,  BbIOMpas ~ OCHOBaHMS UL
KJ1accu(UKauy (BBITYKJIbIE M HEBBITYKJIbIE MHOTOTPAHHUKH, TIPABUIIbHBIC
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MHOTOTPaHHUKH, MIPSIMbIE U HAKIIOHHBIE TPU3MbI, TapaJuIeIeIUIIE IbI)

7.9 OHepI/IpOBaTB IMMOHATHUAMU: CCKYyILasd IMIOCKOCTh, CCHCHHE MHOT'OI'PaHHUKOB

OOBICHATE IIPUHOUIIBI IIOCTPOCHHUA CeUeHHI MHOI'OI'PpaHHHUKOB, UCIIOJIb3YA
METOA CIICAOB

7.10

Crpoutb ceyeHHs] MHOTOTPAHHMKOB METOJIOM CJI€[OB, BBIIOJIHATH
7.11 (BBIHOCHBIC) TUIOCKHE YEPTEIKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (uryp:
BU/I CBEPXY, COOKY, CHU3Y

Penrare 3ala4 Ha HAXOXIACHUC I'COMCTPHUYCCKHUX BEJIMYHH I10 06pazuaM
WK aJIropuTtMaM, IMPUMCHASA HU3BCCTHBIC AHAJIUTHUYCCKUC MCETOABI IIPU
7.12 pe€lICHUKU  CTaHAJAPTHBIX  MAareMaTW4YE€CKUX 3aJa4 Ha  BBIYHUCICHUC
paCCTOSIHI/If/'I MCKAY ABYMA TOYKAMH, OT TOYKHU OO HpﬂMOfI, OT TOYKH A0
IIOCKOCTH, MCIKAY CKPCIIMBAOIUMUCS ITPAMBIMU

Pemiarps 3agaun Ha HaxOXJAE€HUE IFEOMETPHUUECKUX BEIMUYUH 110 oOpas3iam
WY alropuTMaM, IPUMEHSS W3BECTHBIC AHAIUTUYECKUE METOIbl IIPH
7.13 pEeLICHUU CTAHJAPTHBIX MAaTeMaTUYECKUX 3aJad Ha BBIYUCICHHUE YIVIOB
MEXIYy CKPEIIMBAIOIUMUCA NPAMBIMH, MEXKIY MPSIMOM M IUIOCKOCTHIO,
MEXIY ILIOCKOCTSMU, ABYI'PAHHBIX YITIOB

Bbruuciate 00beMBbl U IJIOIAIM TOBEPXHOCTEH MHOTOTPAHHUKOB (TpU3Ma,
7.14 NUpaMyu/ia) ¢ IpUMEHEHHEM (QOpMYJ, BBIUUCIATH COOTHOIICHHS MEXITY
IUIOIIASIMU [TOBEPXHOCTEN, 00beMaMH MO0OHBIX MHOTOTPAHHUKOB

OHepI/IpOBaTB MNOHATHAMU: CUMMCTPpHUA B IHIPOCTPAHCTBE, LCHTP, OCb U

7.15
IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U TUNIOCKOCTh CUMMETPUH (PUTYpBI

W3Bnekarb, npeoOpa3oBbIBATE W HHTEPHPETHUPOBaTh HMHPOPMALUIO O
7.16 IIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpeICTaBICHHYIO Ha
YepTeKax U pUCyHKax

[IpumensTh reoMerpuueckue (GaxkTbl A PELIEHUS CTEPEOMETPUUYECKHUX
7.17 3a1a4, MPEANOIararoluX HECKOJIbKO IIAaroB pELICHUs, €CIU YCIOBHUS
MIPUMEHEHHUSI 3a/1aHbl B ABHOU (hopMme

HpI/IMeH}ITB HpOCTGfIH.IPIC nporpaMMHbBIC CPEACTBA U  BJICKTPOHHO-
KOMMYHHUKAIIMOHHBIC CUCTEMBI ITPU PECIICHUN CTECPECOMETPUUCCKUX 3a1a4

7.18

[IpuBOonNTE NpUMEpPHl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B IPHUPOAE H
’KU3HH, PAaCIIO3HABATh IIPOSIBJICHUE 3aKOHOB FEOMETPUU B UCKYCCTBE

7.19

[IpuMeHATH NOJIydEHHBIE 3HAHUS HA MPAKTUKE: aHAJIU3UPOBAaTh pPeajbHbIE
CUTYyalluy U IPUMEHSATh U3YUYCHHBIE MTOHATHS B IPOLIECCE MOUCKA PEIICHUS
MaTeMaTH4ecku cHopMyITupOBaHHON POOIEMBI, MOIETHPOBATh peaabHbIe
7.20 CHATyallUl Ha S3bIKE TEOMETPHH, HCCIEIOBATh MOCTPOCHHBIE MOJAEIU C
WCIONF30BAaHUEM T€OMETPUUECKUX TIOHATUN U TEOpEeM, ammapara aiareopsl,
pemars  MNpPaKTUYECKWE  3aJayd,  CBS3aHHbIE C  HAXOXICHUEM
FEOMETPUYECKUX BEIUYUH

Ta6muna 11.1
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IIpoBepsiemble aneMeHTsl coneprkanus (10 kiiacc)

Kon [IpoBepsiemMblil 2JIEMEHT COJIEPAKAHUS
1 Uucna v BBIYUCICHUS
Panmonanshpie uncna. OOBIKHOBEHHbIE U JECSATUYHBIC JpOOU, IPOLEHTHI,
OCCKOHEUHBIE MEpUOJMUYEcKUue JapodHu. Apudmernueckue omnepanud ¢
1.1 pallMOHAIBHBIMU ~ YHUCJIAaMH,  [IPe0Opa30BaHUS  YUCIOBBIX  BBIPAKCHMH.
[Ipumenenne apoGeli W NPOLEHTOB JUIS pEIICHUS NPUKIAIHBIX 33734 U3
Pa3IMYHBIX OTpacieil 3HaHUW U pealibHOM KU3HU
JelictBuTenbHble  4ynciia. PanuoHalibHbIE UM UPPAlMOHAJIBHBIE  YHCIIA.
1.2 Apudmerndeckue ornepanud ¢ ACHCTBUTEIBHBIMH uuciaamu. [IpubnmkeHHBIC
BBIUHCIICHUS], IPaBUIIa OKPYIVIEHUS, IPUKUIKA U OLICHKA pe3y/bTaTa BhIUMCICHUN
Crenens ¢ nensiM nokasaresneM. CrangaptHas ¢popMma 3alUCH JI€HCTBUTEIBHOIO
1.3 yucia. Vicnonb3oBanue noaxosieit Gopmbl 3aucu ASHCTBUTEIbHBIX YUCEN IS
pelIeHns MPaKTUUECKUX 3aJa4 U MPEeICTaBICHUS TaHHBIX
1.4 Apudmernaeckuit KOPEHb HaTypaJbHOU CTEIICHU. JenictBus c
' apu(pMEeTHYECKUMH KOPHSAMH HaTypaibHOH cTeNeHU
15 CuHyc, KOCMHYC W TaHI'€HC YHCIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHI€HC YMCJIOBOTO apryMeHTa
2 YpaBHEHHUsI 1 HEPABEHCTBA
2.1 ToxnecTBa u TOXK/IECTBEHHbIE TPEe0Opa30BaHUS
29 [IpeoGpa3zoBanue TPUTOHOMETPUYECKUX BBIPa)KCHUI. OcHoOBHbIE
' TPUTOHOMETpUYECKHE (POPMYITBI
23 VYpaBHeHue, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHue HepaBeHCTBa. MeTon
' HMHTEpBaJIOB
24 Permenue nenbIx U 1poOHO-pallMOHAIBHBIX YPaBHEHHUH U HEPaBEeHCTB
2.5 Pemenne nppalinoHalbHBIX ypaBHEHUI U HEPABEHCTB
2.6 Pemenne TpUroHOMETPUYECKUX YPABHEHUM
27 [IpumeHeHne ypaBHEHHH M HEPABEHCTB K PELIECHUI0 MAaTEMATUYECKUX 3ahad U
’ 3aJlad U3 pa3IMuHbIX 00JIaCTe HayKH U peasibHOM KU3HU
3 OyHKIMH U TpaduKu
31 Oynkius, cnocoOsl 3aganua ¢yHkiuu. ['paduk ynkumuu. Bzaumao obparHbie
) byHKIIAN
32 Obnactb ompezneneHUss U MHOXKECTBO 3HadeHMM ¢yHkuuu. Hymu QyHkumu.
' ITpomeXyTKH 3HAKOIIOCTOSIHCTBA. UeTHbIE M HeUeTHbIE (PYHKIUH
33 Crenennas (yHKIMS C HaTypadbHBIM M IIeNBIM IOKa3areneM. Ee cBoiicTBa u

rpaduk. CBoiicTBa 1 rpadK KOPHS N-OM CTENEHU
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34

Tpuronomerpuueckast ~ OKpYXHOCTb,  ONpENEICHHE  TPUTOHOMETPHUYECKHX
(GYHKIMH YUCIIOBOTO apryMeHTa

Hagana mareMaTH4eCKOIro aHaIm3a

4.1

IlocnenoBarenbHOCTH, CIIOCOOBI 3adaHMs IIOCIEIOBATCIbHOCTEH. MOHOTOHHBIC
MOCJIEA0BATEIBHOCTH

4.2

Apudmerndeckass U TeOMETpUYECKas MPOrpeccud. beckoHeyHO yObIBaromias
reoMmerpuueckas nporpeccus. Cymma 6€CKOHEUHO yOBIBAIOIIEH reOMETpUUYECKON
nporpeccun. @opMmyina CIOXKHBIX IPOLEHTOB. VMcnonab3oBaHue MPOrpeccuu uis
peLeHMs] peallbHBIX 3a]1ady IPUKIAJHOIO XapakTepa

MHoKecTBa U JIOTHKA

5.1

MHoxecTBO, omnepaluu Haja MHoxecTBaMu. Jlmarpammbl Oilsiepa - Benna.
[IpumeHeHne TeOopEeTHUKO-MHOKECTBEHHOIO ammapara i ONKHCAHUs pPeabHbIX
MIPOLIECCOB U SIBIICHUH, MPU PELICHUH 33/1a4 U3 IPYTUX Y4EOHBIX MIPEIMETOB

5.2

OHpe,I[eJ'ICHI/IC, TCOpPEMaA, CIICACTBUEC, 10KA3aTCIbCTBO

TCOPI/IH BepOHTHOCTeﬁ Hn CTaTUCTHKA

6.1

[IpencraBnenrie MaHHBIX C TOMOIIBIO Tabmun wu  guarpamm. CpenHee
apudmernyeckoe, MeauaHa, HawOOJbIIEE M HAaWMEHBINECEC 3HAYCHHS, pa3Max,
JTUCIIEPCHS ¥ CTaHIAAPTHOE OTKJIOHCHHUE YUCIIOBBIX HAOOPOB

6.2

CrnyyaiiHble SKCIEPUMEHTHI (ONBITBI) U CIy4yailHble COOBITHS. DJIeMEHTapHbIE
coObITust (Mcxoael). BeposATHOCTh ciyyailHOTO cOOBITHUS. Biu3ocTh 4acToThl U
BEPOSATHOCTH  coObITMH.  CiydvaiiHble  ONBITBI C  PaBHOBO3MOXKHBIMHU
JJIEMEHTAapHBIMU  COOBITUSAMHU.  BeposTHocTM  coObITMM B OmbITaX ¢
PaBHOBO3MOKHBIMH JIEMEHTAPHBIMH COOBITUSMU

6.3

Onepauuu Haja COOBITUSAMM: IEpeceyeHue, OOBEIMHEHHUE, NMPOTHBOIOJIOKHBIE
coObITHs. [Inarpammsl Ditnepa. @opMyria CI0KEHHs BEpOSTHOCTEH

6.4

VYcinoBHas BEPOATHOCTh. YMHOXKEHUE BEpOSATHOCTEW. JlepeBo ciydallHOro
sKcriepuMenTa. @opMyra moJIHON BepossTHOCTU. He3aBucruMbie COOBITHS

6.5

KomOunaropuoe npasuio ymHoxeHus. [lepectaHoBku u ¢akropuan. Yucio
coueranuii. Tpeyronbuuk [lackans. @opmyna 6uHoma HeroToHa

6.6

bunapHblif cinydaliHblii ONBIT (MCIBITaHUE), ycleX M Heynada. HesaBucumble
ucnbiTanusa. Cepusi HE3aBUCUMBIX HCIBITAHUKA 10 mnepBoro ycmexa. Cepus
HE3aBUCHUMBIX UCIBITAaHUN bepHyiun

6.7

Cnyuaitnas BEJIMYMHA. Pacnpenenenue BEPOATHOCTEH. Juarpamma
pacupenenenud. lIpumepsl pacnpeneneHnid, B TOM YHUCJIE T'€OMETPUYECKOE W
OMHOMHUAJIBHOE

I'eomerpus

7.1

OcHoBHbIE MOHATHS cTepeoMeTpuu. Touka, mpsiMasi, MIIOCKOCTh, MPOCTPAHCTBO.
[lonsiTne 00 AaKCHMOMATHYECKOM MOCTPOEHUM  CTEPEOMETPUU:  AKCHOMBI
CTEPEOMETPHUU U CIEJICTBUS U3 HUX
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B3anMHOe pacmosio)keHHe TpSMBIX B IPOCTPAHCTBE: IEPECEKAIOIIUECS,
napajiefibHble U CKpeuuBaromuecs mnpsmMbie. [lapamienbHOCTh MNPSMBIX U
IJIOCKOCTEH B TPOCTPAHCTBE: TNapajlIebHbIE TMpsSMbIE B IMPOCTPAHCTBE,
MMApaAJIENBbHOCTh TPEX MPSAMBIX, MAPAIIIEIBHOCTh NPSAMONM U IIOCKOCTH. YIJIbI C
COHAMpPABICHHBIMA CTOPOHAMH, Yyrojl MeEXAy TMPsSAMBIMA B TPOCTPAHCTBE.
[TapannensHOCTH IIOCKOCTCH: MapajyieabHble  TUIOCKOCTH, CBOMCTBA
napajuiebHbIX IUIocKocTed. [Ipocrelimue mnpocTpaHCTBEHHBIE (QUTYpHI Ha
IJIOCKOCTH: TeTpadap, KyO, mapauieenurie]], IOCTPOSHUE CCUSCHUI

7.2

[lepneHIUKYASIPHOCT NPSIMOM M IIOCKOCTH: NEPHEHAMKYISpPHBIE HpsSIMbIE B
IIPOCTPAHCTBE, MpsSMble MapajulejbHble U MEPHEHIUKYISPHbIE K IUIOCKOCTH,
[IPU3HAK MEPHEHAUKYASIPHOCTU IMpPSMOW U IIJIOCKOCTH, TEOpEMa O MpsIMOM
NEePIEHAUKYISIPHONH IJIOCKOCTU. YIVIBI B NMPOCTPAHCTBE: Yroj MEXIy NpsAMOH U
7.3 IJIOCKOCTBIO, JBYIPAHHBIA  YIOJI, JIMHEHHBIM Yroa JBYI'PAaHHOIO  yIJIa.
[leprieHAMKy/Isp U HAKJIOHHBIE: PACCTOSHUE OT TOUKHU JI0 IJIOCKOCTH, PacCTOSHUE
OT MNpsAMOM A0  IJIOCKOCTH, HOpoeKuust  (GUrypsl Ha  IJIOCKOCTb.
[leprieHAMKYASIPHOCTh  IJIOCKOCTEH: MPU3HAK MEPHEeHAMKYISIPHOCTH  JBYX
mIockocTei. TeopeMa o Tpex NepHeHIuKyIsIpax

[loHsiTHE MHOrOrpaHHUKA, OCHOBHBIE 3JIEMEHTbl MHOIOTPAaHHHMKA, BBITYKJIbIE U
HEBBINYKJIbIE MHOTOTPAaHHUKH, pa3BepTKa MHororpaHHuka. [Ipusma: n-yrosnpHas
npu3Ma, TPaHu U OCHOBAHWS TMPU3MBI, IPSIMasi ¥ HAKJIOHHAS MPU3MbI, OOKOBast U
[OJIHAasE ~ MOBEpXHOCTh  npusMbl.  [lapamnenenumnesn, — OpsIMOYTOJbHBIN
napajuiesnienunes U ero cpoicrsa. Ilupamuna: n-yronpHas nupamuja, TpaHU U
7.4 OCHOBAHUE MMUPAMUJIbI, OOKOBas U MOJIHASI HOBEPXHOCTh MUPAMU/IbI, IPABUIbHAS
U yCEYeHHas MNupamMyaa. OJEMEHTbl Npu3Mbl U nHpaMuibl. [IpaBuibHbIE
MHOTOTPaHHUKH: TOHATUE MPABUIBHOTO MHOTOTPAHHMKA, IPABUIIbHAS NIpU3Ma U
MpaBWIbHAs MUpaMHJa, MPaBUIbHAS TPEYroibHas NMHUpaMUAA W TPaBUIbHBINA
TeTpadap, KyO. IlpencraBieHue O NpaBUIBHBIX MHOTOIPAaHHMKAX: OKTadIp,
noaexa’ap U ukocad CedeHus MpU3Mbl U TUPaMU/IbI

CI/IMMeTpI/Ifl B TPOCTPAHCTBE: CHMMCETPUA OTHOCHUTCIBHO TOYKH, HpﬂMOﬁ,
7.5 IIJIOCKOCTH. ONEeMEHTHI CUMMCTPUHU B IIHpaMUAAX, MapaJlJICJICIUIICaX,
IMPpaBHUJIbHBIX MHOT'OI'PaHHUKAX

Bbruuciienue »neMeHTOB MHOTOIPaHHMKOB: peOpa, nuaroHanu, yribl. Ilnomanp
OOKOBOW IOBEPXHOCTH M TOJIHOM MOBEPXHOCTH MPAMON HPU3MBI, IUIOIIA]b
OCHOBaHMH, TeopemMa O OOKOBOI MNOBEPXHOCTH MpsiMOM mpu3Mbl. Ilmomans
OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH MPAaBUIBHOM NHUpaMUAbI, TEOpeMa O
MJIomaad ycedeHHoW mnupamuasl. [lorstue o6 oO6beme. OObeM mTUpamMUIbBI,
IIPU3MBI

7.6

[Tomo6upie Tema B mpocTtpancTBe. COOTHOMIEHUS MEXAY TUIOMIAASIMHU

7.7 .
IOBCPXHOCTCH, o0beMamMu HO,Z[06HBIX TCII

Tabmuna 11.2

[IpoBepsiembie TpeOOBaHUS K pe3yJIbTaTaM OCBOCHHS OCHOBHOM
obpazoBarenpHOM mporpamMmsl (11 kmacc)

Kon IIpoBepsiemble peaMETHBIE PE3YJIBTaThl OCBOCHHSI OCHOBHOU
MIPOBEPSIEMOTO 00pa3zoBaTeIbHOM MPOrpaMMbl CPETHETO 00IIEero 0Opa3oBaHUS
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pe3ynbTara

1

Ypcna ¥ BEIUMCIICHUS

1.1

OHepI/IpOBaTB IOHATHUAMU: HATypaJIbHOC, LECI0€ YHNCI0, HCIIOJIb30BaTh
MMPpU3HAKKW ACJIUMOCTH MLCJIbIX YHCCI, Pa3IOKCHHUEC 4YHCIa Ha IPOCTHIC
MHOXUTCIIN OJId PECIICHUA 3a1a4

1.2

OHepI/IpOBaTB MOHATHUCM: CTCIICHDb C pallMOHAJIbHBIM ITOKA3aTCJICM

1.3

OnepupoBarh MOHATUSMU: JIOTapU(M YHCTIa, JECATUIHBIE U HATypaJbHbIC
sorapudmpl

VYpaBHEHHS U HEPABEHCTBA

2.1

[IpumeHsTh CBOMCTBa CTENEHU [UIsi TPeoOpa3oBaHUS  BBIPAKCHHM,
OTEepUPOBATh TMOHATHAMH: IIOKA3aTEJIbHOE YPAaBHEHHE M HEPABEHCTBO;
peliaTh OCHOBHBIE TUIIBI TOKA3aTENIbHBIX YPABHEHUN U HEPABEHCTB

2.2

BreimonHsaTe mpeoOpa3zoBaHUs BBIPAKEHUN, COAEPXKAIIUX JIOTapU(MBL;
OIIEPUPOBATh MOHATHUSMH: JIOTAPHU(PMHUUECKOE YpaBHEHHE U HEPABEHCTBO;
peliaTh OCHOBHBIE TUIIBI JOTapu(PMUUECKUX YPAaBHEHUN U HEPABEHCTB

23

Haxoauth PCUICHUA HpOCTCﬁH.IPIX TPUT'OHOMCTPHUUCCKUX HEPABCHCTB

24

OnepupoBarh MOHATUSAMU: CUCTEMA JIMHEWHBIX YPaBHEHHUI U €€ pellIeHUE;
UCIIOJB30BaThb  CHCTEMY  JIMHEHHBIX  yYpaBHEHUH  JUId  pELICHHUs
MIPAKTUYECKUX 3a7a4

2.5

Haxogute  pemeHns  HOpoOCTEHMIIMX  CHCTEM U COBOKYIHOCTEH
palMOHaIbHBIX YPABHEHUN U HEPABEHCTB

2.6

MOI[GJ'II/IpOBaTL pCaIbHbIC CHUTyallUM Ha A3bIKC anre6pbl, COCTaBJIATH
BBIPAXKCHUA, YPAaBHCHUSA, HCPABCHCTBA M CHUCTEMbI IO YCIOBHIO 3aja4i,
HCCIICA0BATH IMTOCTPOCHHLIC MOACIIN C UCIIOJIB30BAHUECM aIlllapara anre6pbl

OyHKIMH U TpaduKu

3.1

OnepupoBarh MOHATHAMU: THepuoAnYecKass (QYHKIMSA, MPOMEKYTKH
MOHOTOHHOCTH (DYHKLIMH, TOYKH SKCTpeMyMma (QyHKUMH, HauOoibliee U
HauMEHblIee 3HaYeHUs (YHKIUU HA MPOMEXYTKE; MCIIOJIB30BaTh UX IS
rccaenoBanus GyHKITUH, 3aJaHHON TpaduKoM

3.2

OnepupoBarh NOHATUSAMU: TpadUKH MMOKa3aTeNbHOM, JorapugmMuueckon u
TPUTOHOMETPUYECKUX (YHKUUH; H300paxkaTh HMX Ha KOOPAMHATHOM
IIJIOCKOCTH M MCIIOJIb30BaTh I PEIICHUS] YPABHEHU 1 HEPABEHCTB

33

N3006paxarh Ha KOOPJAUHATHOHN MIIOCKOCTU I'padMKK JTUHEHHBIX YpaBHEHUH
U UCIIOJIb30BaTh UX Ul PELICHUS CUCTEMBI JINHEWHBIX YPaBHEHUU

3.4

Ucnonp3oBare Tpaduku QyHKIOUH IS UCCIENOBAHUS TIPOIECCOB H
3aBUCHMOCTEH U3 APYTrUX YUeOHBIX JUCIUTIINH

Hauana mareMaTudeckoro aHajimsa

4.1

OnepupoBarh TMOHATUAMHU: HENpEpbIBHAS  (YyHKIMS, TMPOU3BOAHAS
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(GYHKLUU; HCIONb30BATh TEOMETPUYECKMH U (PU3MYECKUH  CMBICI
IIPOU3BOIHOM JUIsl pELICHUS 3a1a4

Haxogute  mpou3BOAHBIE  DJEMEHTApHBIX  (QPYHKIHHA,  BBIYHCIATH

4.2 .
IIPOU3BOJHBIE CYMMBI, IPOM3BEIEHUS, YACTHOIO (DYHKLIUI
Hcnonb3oBaTh  NPOM3BOAHYK  JUIsL  UCClIEAOBaHMs  (yHKIMH  Ha
4.3 MOHOTOHHOCTb M IKCTPEMYMBbI, IPUMEHATH PE3YAbTaThl UCCIEIOBAHUS K
IIOCTPOEHUIO TpapUKOB
44 Hcnonp30BaTh NPOU3BOIHYIO Ul HAXOXKACHMSI HAWJIy4dlIETo PEUICHHs B
’ IIPUKJIAHBIX, B TOM YUCIIE COLMAIBHO-DKOHOMUYECKUX, 3a/1a49axX
45 OmnepupoBaTh MNOHATUSAMU: IIepBOOOpa3Has M MHTErpajig; I[OHUMATh
' reOMETPUYECKUN U (PU3UYECKUN CMBICT UHTETpajia
46 Haxoauth nepBooOpa3HbIe AIeMEHTAPHBIX (PYHKIIHA, BEIYUCIISATH HHTErpal
’ o gopmyne Herotona - Jleitbnuia
47 Pemarp npukiagHele 3aaud, B TOM YUCIIE COLMAIBHO-3KOHOMUYECKOTO U
' (bu3MIeCcKOro Xapakrepa, CpeCTBaMH MaTeMaTHYECKOTO aHAIIN3a
5 Teopust BEpOATHOCTEN U CTAaTUCTUKA
51 CpaBHHMBaTh  BEpPOSITHOCTH  3HAYEHUW  CIIy4allHOM  BETUYUHBI  TIO
' pacnpenesICHUIO WIK € IOMOILBIO IHarpaMM
OnepupoBarh TMOHATHEM MaTEMaTUYeCKOrO OXHUAAHUSA, MPUBOIUTH
59 MPUMEPBI TOTO, KaK MPUMEHSIETCS] MareMaTHueCKoe OKUJaHUE CIydaiHOM
' BEJIMYMHBI, HAaXOAWTh MAaTEMAaTUYECKOE OXUIAHME 10 JaHHOMY
pacnpeneneHuo
53 Hwmets npescTaBieHne 0 3aKoHe OOJBIINX YUCeT
54 HMeTs nipencTaBiieHne 0 HOPMAJIBHOM PaclpeesICHUN
6 I'eomerpus
OnepupoBarh MOHATUSAMM: IMJIUHIPUUYECKasi TOBEPXHOCTh, 00pa3yrolue
6.1 UMWIMHIPUYECKON TOBEPXHOCTH, LWJIMHIAP, KOHMYECKas IOBEPXHOCTD,
) oOpasyrolue  KOHHYECKOW  TMOBEpXHOCTH, KOHYC,  cepuueckas
MTOBEPXHOCTh
6.2 Pacmo3naBars Tena BpamieHus (IUIHHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CIOCOOBI OTYYEHUS TeJl BpallleHus
6.4 KnaccuguiupoBars B3aUMHOE pacroyiokeHne cepbl U TNIOCKOCTH
OnepupoBarh MNOHATHSIMM: IIAPOBOM CETMEHT, OCHOBAaHUE CErMEHTa,
6.5 BBICOTA CETMEHTA, IIAPOBOM CJOW, OCHOBAaHWE LIAPOBOIO CJOS, BBICOTA
LIapOBOTO CJIOS, IIAPOBOM CEKTOP
6.6 Bbruucnate 00beMBI M IUIOIIAAM  TOBEPXHOCTEH Tel  BpalleHHS,

TreOMETPUYECKUX TeJl C MpUMEHEHHEM QopMyI
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6.7

OnepupoBarh TOHSTHUSAMU: MHOTOTPAaHHMK, BIHMCAHHBIL B cdepy u
OIMCAHHBIN OKOJIO cdepbl, cepa, BUcaHHAsT B MHOTOTPAHHUK WJIH TEJIO
BpalICHUs

6.8

BBIYHCIATE COOTHOMICHHUS MK ILIOMIAIMU TTOBEPXHOCTEH N 00beMaMHu
MOAOOHBIX TEN

6.9

N3o0paxkars u3ydaemble (UTYpbl OT PYKH M C NPUMEHEHHUEM HPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB

6.10

BbinonHATe (BBIHOCHBIE) IUIOCKHE YEPTEXH U3 PUCYHKOB IPOCTHIX
00beMHBIX (UTYp: BUJI CBEpXy, COOKY, CHHU3Y; CTPOUTH CEUEHHS Tel
BpallleHUs

6.11

W3Bnekarp, HWHTEPIPETHPOBATH U MPEeoOpa3oBHIBATE HHPOPMAIUIO O
IIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (Urypax, IpeICTaBICHHYIO Ha
YepTekax U pUCyHKax

6.12

[IpumensTh reoMerpuueckue (axkTbl A PELICHUS CTEPEOMETPUUYECKHUX
3a1a4, IPEANoIararoluX HECKOJIbKO IIAroB pELICHUs, €CIU YCIOBUS
IIPUMEHEHHUSI 3a/1aHbl B ABHOU (hopme

6.13

OnepupoBarh NOHITUEM: BEKTOP B IIPOCTPAHCTBE

6.14

BI)IHOJIH?[TI) HeﬁCTBHﬂ CJIOKCHUA BeKTOpOB, BbIYHUTAHUA BCKTOpOB nu
YMHOXCHHUSI BEKTOpPA HA YHUCIO, OOBSICHATh, KAKUMH CBOWCTBAMH OHH
o0agaroT

6.15

[IpumeHsTH NpaBUiIO Napajuleenuneia Ipyu CI0KEHNN BEKTOPOB

6.16

OHCpI/IpOBaTI) MMOHATUAMU: JCKAPTOBBI KOOPAWMHATBI B TPOCTPAHCTBE,
BCKTOp, MOAYJIb BEKTOpPA, paBEHCTBO BEKTOPOB, KOOPAWHATBI BEKTOPA, YIOJI
MCXKAY BCKTOPAMH, CKAJIAPHOC MPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC U
KOMIIIaHAPHBIC BEKTOPbI

6.17

HaxonuTe cyMMy BEKTOpPOB M TNPOM3BEACHHME BEKTOpa Ha 4YMCIIO, YIOJ
MEXJy BEKTOpaMH, CKaJISPHOE IPOU3BEIEHHUE, pacKialblBaTb BEKTOP IIO
JIBYM HEKOJUTMHEAPHBIM BEKTOpam

6.18

3amaBarb IIOCKOCTh YpaBHCHHEM B }IeKapTOBOfI CUCTEME KOOpAHAT

6.19

Penars HpOCTeI\/’II_HI/Ie rCOMETPUYCCKUEC 3a]a4i Ha MPUMCHCHUC BCKTOPHO-
KOOPpAWHATHOT'O METOHa

6.20

Pemiare 3aga4u Ha J0Ka3arCIbCTBO MATEMATUYCCKHX OTHOIIICHUH H
HaXO0XJACHUC TCOMCTPHUYCCKHUX BCJIIMYHUH I10 06pa3uaM WK aJIrOpuTMaM,
MIPpUMCHAA HU3BCCTHBIC MCTOObI npu pCUHICHUN CTaHJApTHBIX
MaTEeMaTU4YCCKHUX 3aaa4d

6.21

[IpuMeHATh mpoCTEHIIME NPOTPAaMMHBIE CpPEACTBA M IEKTPOHHO-
KOMMYHHKAI{UOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a1a4

6.22

[IpuBonuTH NpUMEpPHl MAaTEMaTUYECKUX 3aKOHOMEPHOCTEH B IIPUPOAE U
YKU3HH, PACIIO3HABATH IIPOSBIIEHUE 3aKOHOB FEOMETPUHU B HCKYCCTBE
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ITpuMeHATh MONydyeHHbIE 3HAHUS Ha MPAKTHKE: aHAJIW3UPOBaTh pealibHbIE
CUTYallMM ¥ IPUMEHATh U3YYEHHBIE MIOHATHUS B MPOLIECCE MOMCKA PEILICHUS
MareMaTu4ecku chopMyIupOBaHHOM MpoOIeMBbl, MOAECINPOBATh pealibHbIE
6.23 CUTyallUH Ha SA3BIKE I'€OMETPHUH, HCCIENO0BATh IIOCTPOCHHBIE MOJEIU C
HCIOJIb30BaHHEM F€OMETPUUECKUX TIOHATHH U TeopeM, armnapara ajareopsl,
pemarth  MpaKkTUYECKUE  3aJaud, CBA3aHHBIE C  HAXOXKJIECHUEM
reOMETPUUYECKUX BETUYNH

Tabmuna 11.3

[IpoBepsiemble aneMeHThI conepkanus (11 kmacc)

Kon IIpoBepsiemMblii 21IEMEHT COAEPIKAHUS
1 Yucna ¥ BEIUMCIICHUS
1.1 HarypanbHhbie u nenblie uncina. [Ipu3Haku 1eIMMOCTH HEIbIX YUCEI
1.2 CreneHb ¢ pallMOHAIBHBIM MOKa3aresieM. CBOMCTBA CTEIICHU
1.3 Jlorapudwm uncna. /lecaTnynbie U HaTypalbHbBIE TOTapU(PMBI
2 VYpaBHEHUs 1 HEPABEHCTBA
2.1 [IpeobOpazoBaHue BeIpaXKCHUH, COACPIKAIITUX JIOTapU(DMBI
29 [Ipeobpa3oBanue BBIpAXKEHHM, CONEPXKAIIMX CTENEHH C  PalMOHAIBHBIM
IOKa3aTeaeM
2.3 [IpuMepsl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [loka3zarenbHble ypaBHEHHS U HEPABEHCTBA
2.5 JlorapupmMuyeckue ypaBHEHUSI 1 HEPABEHCTBA
26 Cucremsl J'II/IH?fIHBIX ypaBHefznﬁ. Pemenne npukiaaHbIx 3a7ad ¢ MOMOIIBIO
CUCTEMBI JINHEWHBIX YpaBHEHUM
2.7 Cuctembl ¥ COBOKYITHOCTH pallMOHATBHBIX YPABHEHUN U HEPABEHCTB
o [IpuMeHeHne ypaBHEHMI, CHCTEM M HEPABEHCTB K PEIICHUIO MaTEeMaTHYECKUX

3ala4 1 3a1a4 U3 pas3JIMYHbIX obmacreit HAayKHU U peaanoﬁ JKHN3HH

3 OyHKIMH U TpaduKu

Oyukuus. [lepuoanueckue ¢yHkiuu. [IpoMexyTkM MOHOTOHHOCTH (DYHKIIHH.
3.1 MaxkcuMyMbl 1 MUHUMYMBI GyHKUMU. HaunOomnblllee W HauMeHbIlee 3HAUYCHHE
(GYHKIIMY Ha TPOMEXKYTKE

3.2 Tpuronomerpuueckue GyHKIMH, UX CBONCTBA U rpapuku

33 [TokazarenbHas u nmorapudmudeckas GyHKIIUHA, UX CBOMCTBA U rpaduKu

Ucnonb3zoBanue rpadukoB (QyHKOME 11 pEIICHWS YpPaBHEHUM W JIMHEHHBIX
CUCTEM

3.4
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3.5

Ucnons3oBanue rpadukoB (QyHKUMNA Ui HCCIEOOBaHMS TMPOLIECCOB U
3aBUCHUMOCTEH, KOTOpPbIE BO3HUKAIOT NPU PELIEHUM 33134 U3 APYTruX Y4eOHBIX
MIPEAMETOB U PeaIbHOM KU3HU

Hagana maremMaTndeckoro aHaimza

4.1

HenpepriBabie pyHkimu. MeTon HHTEpBaIoB [ pELICHUs] HEPAaBEHCTB

4.2

[TpousBoanas pynkuuu. ['eomerpudeckuii  GU3NUECKUN CMBICT TPOU3BOAHOM

4.3

[TpousBoaHble 3meMeHTapHbIX (QyHKIMNA. DOpPMyNIBl HAXOXKACHUS MPOU3BOIHON
CYMMBI, IPOU3BEJCHHS U YACTHOTO (DyHKIIMH

4.4

[IpumeneHne NPOU3BOAHON K HCCIENOBaHUIO (DYHKIUH HA MOHOTOHHOCTH U
sKcTpeMyMmbl. HaxoxaeHne HanboIbIIero 1 HaMMEHBIIET0 3Ha4eHHs QYHKIIUU Ha
OTpe3Ke

4.5

[IpuMeHeHre TNPOW3BOMHOW JUIS HAXOKACHUS HAWIYUYIIETO pEIICHHs B
NPUKIAAHBIX 3ajadax, IS OINpENeNeHUs CKOPOCTH MpoIecca, 3aJaHHOTO
dbopmynoi winu rpadukom

4.6

[TepBooOpa3znas. Tabnuiia mepBooOOpa3HBIX

4.7

Wurerpai, ero reoMeTpuyeckuii U Gusnyeckuii cMbIci. BeruncieHne nHTerpania
no opmyne HerotoHa - JleiiOnuma

TCOPI/IH BepOHTHOCTeﬁ Hn CTaTUCTHKA

5.1

YucnoBble XapaKTEPUCTHKHU CIIyYalHBIX BEJIUYMH: MAaTEMaTUYeCKOE OKHIAHUE,
JUCIepcuss M CTaHAapTHOE  OTkJIOHeHue.  IIpumepsl  npumeHeHUs
MaTeMaTU4YECKOTO OKUAAHUS, B TOM YHCJE B 3aJadax U3 MOBCEIHEBHOM >KU3HMU.
Maremarnueckoe o)xujiaHue OMHApHOU ciydaiiHON BennyuHbl. MaTemarudeckoe
OXKHUJAHUE CYMMBI CIydallHbIX BEJIWYMH. MaremMarnueckoe OXUIAHUE U
JUCTIEPCHS TEOMETPUUECKOTO U OMHOMHAIBHOTO pacipeeeHui

5.2

3akoH OOJBIIUX YHCENT U €r0 PoJib B HAayKe, MpUpojie u odiiecTBe. BriOopouHbIit
METO/, UCCJIEIOBAHUN

53

[Ipumepsl HEMpephIBHBIX CcHy4yailHBIX BenuuuH. [loHSATHE O TUIOTHOCTH
pacnpeneneHus. 3agayd, MPUBOIANINE K HOPMAaJbHOMY pacHpelesICHHUIO.
[lonsiTHe 0 HOpMANIBLHOM pacHpeieICHUN

I'eomerpus

6.1

[unuaapudeckass MOBEPXHOCTh, OOPa3yIONIUe HMUIHMHIPUYIECKON MMOBEPXHOCTH,
OCh IWIMHAPUYECKON moBepXxHOCTH. [lwimmHap: ocHoBaHus ©  OOKoBas
MOBEPXHOCTh, 00pa3ymoias U 0Ch, IIIOIIAb OOKOBOW U MOTHOW MOBEPXHOCTH

6.2

Konnueckass MOBEpPXHOCTh, OOpa3yIOIIME KOHUYECKOW TIOBEPXHOCTH, OCh U
BEpIIMHA KOHWYECKOM TMOBEepXHOCTH. KOHyc: OCHOBaHME U  BeEpIIWHA,
oOpa3yromiasi ¥ OCbh, IUIOMIA/Ib OOKOBOWM W TIOMHOW TMOBEPXHOCTU. YCEUCHHBIN
KOHYC: 00pa3yrolue 1 BbICOTa, OCHOBaHUS U OOKOBask MOBEPXHOCTh

6.3

Chepa wm map: meHTp, paguyc, AMAMETP, IUIONIAJb MOBEPXHOCTH CQEPHI.
Bsaumnoe pacnonoxenue chepsl U MIOCKOCTH, KacaTelbHas IUIOCKOCTH K cdepe,
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mIomass chepol

6.4 N306paxenue Ten BpalleHus Ha INIOCKOCTH. Pa3BepTka MIMHIpA U KOHYCca

KOM6I/IHaI_[I/II/I TEJI Bpall€HHUA W MHOI'OT'paHHHKOB. MHOFOFpaHHI/IK, OITMCAHHBIN

6.5
oKoJ1o cdepsl, cepa, BOUCAHHAS. B MHOTOTPAaHHHK, HITH TEJIO BPAIICHUS

[Tonsatue 06 obveme. OCHOBHBIE CBOMCTBa 00BbEMOB Tell. Teopema 00 oObeMme
6.6 MPSIMOYTOJIBHOTO Tapajieenunena u cieAcTBus u3 Hee. OO0beM IWIMHIPA,
koHyca. O0beM I1apa u Iiomaab chepsl

[TomoO6ubie Tenma B mpocTtpancTBe. COOTHOMIGHHUS MEXAY IUIOMIAIASIMU

6.7 o
MOBEPXHOCTEH, 00beMaMU MOJOOHBIX TeIl
6.8 Ceuenusa mwindHIpa (MapajuieIbHO U MEPIECHIUKYIIPHO OCH), CEUEHHUs KOHyca
' (mapannenbHOEe OCHOBAHHUIO U MIPOXOISIIEE Yepe3 BEPIIMHY), CEUCHHUSI 11apa
BekTop Ha mimockoct U B npocTpaHcTBe. CIIO)KEHHE U BBIYMTAHUE BEKTOPOB.
6.9 YMHOXKEHHE BEKTOpa Ha 4Kcio. Pa3noxeHne BEKTOpa MO TPEM HEKOMILJIaHAPHBIM
) BekTopaMm. llpaBuno mnapamienenunena. Pemienwe 3agad, CBSI3aHHBIX €
IIPUMEHEHHUEM IIPABUII JCMCTBUI C BEKTOPaMHU
[IpsimoyronbpHast cucTeMa KOOpAMHAT B HpocTpaHcTBe. KoopauHarsl BEKTOpA.
6.10 [Ipocreitmue 3amaun B KOOpAMHATAX. Yroil Mexay Bekropamu. CkaisipHOe

IMPOU3BCACHUC BECKTOPOB. Brrunciaenue YIII0B MCXKAY NPAMBIMU U IINIOCKOCTSAMMU.
KOOpHHHaTHO-BCKTOpHLIﬁ MCTOI ITPpH PCHICHHUU I'COMETPHUYCCKUX 3a1a4

111.11. Ins mpoBeAeHUsl €JUMHOIO TOCYJapCTBEHHOIO JK3aMeHa IO MaTeMmaTrHuke (najiee -
EI'D mo maremaruke) HCIONb3yeTCsl MepedyeHb (KoAu(puKaTop) MpOBEpsSEMBbIX TpeOOBaHUM K
pe3ylbTaTaM OCBOEHMs OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMBbl CPEIHET0 00IIero oopa3oBaHus
u neMeHToB conepxkanus. [Ipu nmposenennn EI'D mo maremarnke 6a30BOro ypoBHS U3 TIEPEUHS
(komudukaropa) BIOMpAIOTCS MO3ULUHU, COOTBETCTBYIOIME (eepanbHON paboyeil mporpaMmme
1o Maremaruke (0a30BbIil ypOBEHbD)

Tabmuua 11.4

[Tposepsiembie Ha EI'D mo maremaruke TpeOOBaHUs
K pe3yibTaTtaM OCBOEHHUSI OCHOBHOI 00pa30BaTebHOM MPOrpaMMbl
cpemHero o01ero oopa3oBaHus

Kon [IpoBepsiembie TpeOOBaHUS K IPEAMETHBIM PE3YJIbTaTaM OCBOCHHUS
MIPOBEPSIEMOTO | OCHOBHOI 00pa3oBaTeIbHON MPOrPaMMBI CPETHET0 O0IIeT0 00pa30BaHU
TpeOOBaHUS

1 Bnagenue MeromamMu J0Ka3arenbCTB, alrOPUTMaMU pEIIEHUs 3aad;
yMeHue (GOopMyIUpOBaTh M ONEpUPOBAaTh MOHATUSMHU: OIpEAEIeHHUE,
aKCuoMa, Teopema, CIEJCTBUE, CBOWCTBO, MpPHU3HAK, J0Ka3aTeJIbCTBO,
paBHOCHIIbHBIE (DOPMYIUPOBKH; MPUMEHATh UX; yMEHUE (HOopMynHpoBaTh
o0paTHOE M NPOTHUBOINOJIOKHOE YTBEPXkAECHUE, HMPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPHI, HCIIOJIB30BaTh METOJ, MAaTeMaTHYECKOW HMHJIYKIIHH;
IIPOBOAMTD JI0KAa3aTeIbHbIE PACCYXKIEHUS MPH PELICHUH 3a/1a4, OLICHUBAaTh
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JIOTUYECKYI0O  TPAaBUIBHOCTb  PACCYXACHHI; YMEHHE  OIEepUpPOBaTh
MOHSATUSAMH: MHOXECTBO, IMOJMHOXECTBO, ONEPAIMU HAJl MHO>KECTBAMH;
YMEHHE HCII0JIb30BaTh TEOPETUKO-MHO)KECTBEHHBIH armapar i ONUCaHHs
peanbHbIX MPOLECCOB U SIBJICHUH U MPHU PEIICHUU 337a4, B TOM YHCIIE U3
JIPYTUX Y4eOHBIX IPEIMETOB; YMEHHE OIEepUpOBaTh MOHATUAMHU: Trpad,
CBSI3HBIN Tpad, nepeBo, UK, Tpad Ha IMIOCKOCTH; YMECHHE 3a/1aBaTh U
OMHUCHIBaTh Ipadbl pa3NIUYHBIMU CIOCOOAMHU; HCIONIB30BaTh rpadbl Mpu
pelieHnu 3a1a4

YMeHue omnepupoBaTh MOHSATHUSMHU: HATYypaJbHOE YUCIO, LIEN0E YHCIIO,
CTEIEHb C LEJbIM MOKa3aTejeM, KOPEeHb HAaTypaJIbHON CTENEHU, CTEIIEHb C
palMoOHAIBHBIM TOKA3aTelIeM, CTENEeHb C JEHCTBUTEIbHBIM MOKAa3aTeseM,
jJorapuM dYHCIIa, CHHYC, KOCHHYC W TaHIE€HC IPOU3BOJIBHOTO YHCIA,
OCTaTOK 110 MOAYJII0, PAIlMOHAIBHOE YHCIO, WPPALHOHAIBHOE YHUCIIO,
MHO)XECTBA HATypajlbHBIX, LEJbIX, PalUOHAIbHBIX, JEHCTBUTEIIbHBIX
YHUCeN; YMEHHUE UCIIOIb30BaTh MPU3HAKU JEITMMOCTH, HAUMEHBIITUN OOIIHiIA
JENUTENIb W HaWMEHbIIee oOIee KpaTHoe, aiaroput™m EBkimmma mpu
pelIeHUH 3aJ1a4; 3HAKOMCTBO C Pa3IUYHBIMU MO3UIIMOHHBIMU CHCTEMaMH
CUMCJICHHSI; YMEHUE BBIMOIHSITH BBIYMCICHUE 3HAYCHUN U MTPeoOpa3oBaHus
BBIPOKCHUH CO CTEICHSIMH M Jiorapudmamu, mpeodpazoBaHus JpoOHO-
palMOHAIBHBIX  BBIPAKEHHWI; yMEHHE  ONEpUPOBATh  MOHITHUIMMU:
MOCJIEI0OBATEILHOCTh, apu(MeTUUecKas MPOrpeccus, TIeoMeTpruYecKas
nporpeccus, OECKOHEYHO YOBIBaIOIasi TEeOMETpUYEecKass MpPOrpeccus;
yMEHHUE 3a/1aBaTh IIOCJIEIOBATEIbHOCTH, B TOM YHCJIE C IOMOIIBIO
PEKYpPEHTHBIX (OPMYIN; YMEHHE ONEPUPOBATH MOHSATUSMHU: KOMILIEKCHOE
YUCJIO, COMpPSOKEHHBIE KOMIUIEKCHBIE 4YHCIa, MOAYJAb H apryMEHT
KOMILJIEKCHOTO ~ 4YMcha, (opma  3amMcd  KOMIUIEKCHBIX — YHCEl
(reomeTpuueckasi, TPUTOHOMETPHYECKass | anreOpandeckas); yMETh
MPOU3BOANTh apuMeTudecKkue IeUCTBUS C KOMIUICKCHBIMH UHCIIAMU;
MPUBOIUTH TIPUMEPHI MUCIIOIB30BAHMS KOMIUICKCHBIX YHCEIT; ONEPUpPOBATh
MOHATUAMM: MaTpuma 2 X 2 W 3 X 3, omnpeaenuTelb MaTpullbl,
TEOMETPUYECKHI CMBICIT OTIPEICITUTEIS

VYMmenune ONCpHUPOBATHL IMOHATHUAMU: PpPAOUOHAJIBHBIC, HPPALUOHAJIBHBIC,
ITOKa3aTCJIbHBIC, CTCIICHHEIC, JIOI‘apI/I(I)MI/I‘-ICCKI/Ie, TPUTOHOMETPHUUCCKHUC
YpaBHCHUA W  HCPABCHCTBA, HNX CHCTCMbI; YMCHHC OIICPUPOBATH
HOHATHUAMHU: TOXIACCTBO, TOXICCTBCHHOC npeo6pa3OBaHI/Ie, YpaBHCHHUC,
HCpPaBCHCTBO, CHUCTCMaA ypaBHCHI/Iﬁ U HCEPABCHCTB, PABHOCHIIBHOCTH
ypaBHeHHfI, HCpAaBCHCTB W CHUCTCM; YMCHHC pCIIAaTb YPaBHCHUA,
HCpaBCHCTBA MW CHUCTEMBI C IIOMOINBIO PAa3JIUWYHBIX TIPHUEMOB; PCUIATH
YpaBHCHHA, HCPAaBCHCTBA U CUCTEMbI C MMapaMCTpoOM; MPUMCHATH
YpaBHCHUA, HCPABCHCTBA, UX CHCTCMbI IJId PEIICHHUA MAaTCMAaTHYCCKUX
3ala4 U 3a1a4 U3 pas3JIMIHbIX obnacreit HAYyKH U peanLHoﬁ KHU3HHU

YMeHHe oOmnepupoBaTh MOHATHAMM: (DYHKIHS, 4YETHOCTh (QYHKIHH,
MEPUOTUYHOCTh (DYHKIIMH, OTPAHWYCHHOCTHh (DYHKIIMHA, MOHOTOHHOCTH
GbyHKIMYU, SKCTpeMyM (YHKIMH, HauOoJbllee U HauMEHbIlee 3HAYEHUS
(GYHKIMKM Ha TPOMEXKYTKE, HElpepbIBHAs (YHKLHS, aCUMIOTOTHI Tpaduka
¢byHKIMU, TIepBast U BTOpas MPOM3BOAHAS (PYHKIMHM, T€OMETPUUYECKUN U
(bU3UYEeCKU CMBICII TPOU3BOMIHOM, IEepBOOOpa3Has, OmpeneIeHHbIN
MHTETpaj; yMEHHE HaXOAWUTh AaCUMITOTHI Tpaduka (GYHKIUH, yMEHHE
BBIUUCIIATH IPOU3BOAHBIE CYMMBI, IPOU3BEIEHHS, YACTHOTO U KOMITO3ULIMH
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GyHKIMNA, HAXOAWTh YpaBHEHHWE KacaTredbHOW K Trpaduky GYHKIUU;
YMEHHE HAaxOOUTh TIPOU3BOJIHBIC HIEMEHTApHBIX (YHKUHN; yMEHHE
UCTIONI30BaTh IPOM3BOMHYIO JUISl HCCIEAOBaHMS (YHKIMHA, HaXOIUTh
HauOoNpIINEe W HAMMEHBIIME 3HAYCHHs (YHKIHA; CTPOUTH Trpaduku
MHOTOWJICHOB C HCIIOJBb30BAaHMEM arllapara MaTeMaTH4ecKoro aHajH3a;
OPUMEHSATh TPOU3BOAHYIO ISl HAXOXKJIEHHUS HAWIY4IIero peIieHUs B
NPUKIAJHBIX, B TOM YHCJIE COIMAIBHO-IKOHOMUYECKHX M (PU3NYECKUX
3aja4ax; HaXOAWUTh IUIOMAAW U 00beMbl (UTYp C HOMOIIbI0 MHTErpaa;
NPUBOANUTH TPHMEPHl MaTEMAaTHYECKOTO MOJEIUPOBAHUS C ITOMOUIBIO
muddepeHInaIbHbIX ypaBHEHUN

YMeHue ornepupoBarh MOHATUSAMU: rpaduk GyHKINHU, oOpaTHas QYHKIUS,
KOMIO3HIMsL (YHKIWH, JTUHEWHas QYHKIWS, KBajaparudHas (QyHKIHS,
panmoHanbHas (QYHKIUS, CTENEHHAas (YHKIHS, TPUTOHOMETPUYECKHE
GyHKIIMU, OOpaTHbIE TPUTOHOMETPHYECKUE (QYHKIUH, IMOKa3areibHas W
norapupmuueckas (yHKIUW; yMEHHE CTPOUTh TpauKd H3ydeHHBIX
(GyHKIH, BRITOTHATH IpeoOpa3zoBaHus rpadukoB PyHKIUN, UCTIOIH30BAThH
rpaduKy ISl U3yYSHHsI TPOIIECCOB M 3aBUCUMOCTEH, MPH PEUICHUN 3a/1a4
U3 IPyruxX y4eOHBIX MPEJAMETOB WM 33/1a4 M3 PEajbHOMN KHU3HH; BBIPAXKATh
(dbopMynamMu 3aBUCUMOCTH MEXK]ly BEIMYMHAMU; UCIIOIH30BATh CBOWCTBA U
rpaduKkud QYHKIUN JUIsl pElICHHs] YpaBHEHH, HEPaBEHCTB W 3ajad C
napameTpamMi; H300pakaTh Ha KOOPJMHATHOM IUIOCKOCTH MHOXECTBa
pelleHH ypaBHEHHI, HEPABEHCTB M UX CUCTEM

VYMeHue pelath TEKCTOBbIE 3aJayd pa3HbIX TUIIOB (B TOM 4YHUCIE Ha
MPOLIEHTHI, JOJIM M YacTH, Ha ABW)KEHHE, padOTy, CTOMMOCTb TOBApPOB U
yCIYT, HaJOTH, 33/1aud U3 OOJIACTH YIPABJICHUS JIMYHBIMU M CEMEHHBIMU
(uHaHCaMM); COCTaBJISATh BBIPAXKEHMS, YpPAaBHEHMs, HEpPaBEHCTBA M HX
CUCTEMBI IO YCIIOBUIO 3aJa4M, MCCIECN0BaTb IIOJIy4YEHHOE pELICHUE WU
OLICHUBATh IPaBJONONO0OHOCTh PpE3yIbTaToOB; YMEHUE MOJEIUPOBATh
peanpHbIE CUTyallMM Ha S3bIKE MAaT€MAaTHKHU; COCTABIIATH BBIPAXKCHMUS,
YPaBHEHUs1, HEPABEHCTBA U UX CHCTEMBI 110 YCIIOBHIO 3a/1a49M, UCCIIEI0BATh
IIOCTPOEHHBIE ~ MOJENIM C  HCHOJb30BAaHUEM  ammapara  aiaredpsl,
MHTEPIPETUPOBATH NOJYYECHHBIN PE3YIbTAT

YMeHue onepupoBarh MOHATUSAMU: CpelHee apudmMeThyeckoe, MeauaHa,
HauOospIIee U HaMMEHbIlIee 3HAYCHMS, pa3Max, TUCIEPCHs, CTaHIapTHOE
OTKJIOHEHME YHCIIOBOTO Habopa; yMEHHUE H3BJIEKaThb, MHTEPIPETHPOBATH
nH(pOpMaLUIO, TPEACTABICHHYIO0 B Ta0MuIax, Ha JuarpaMMax, rpaukax,
OTPaXKAOIIYI0 CBOMCTBA pealibHbIX MPOILIECCOB U SIBJICHMIA; TPEICTABIATh
MHPOpPMALIMIO C TOMOINBIO TabJaMIl W  JAWarpamMM; HCCIIel0BaTh
CTaTUCTUYECKUE JlaHHble, B TOM YHCJIE C IPUMEHEHUEM TpapuuecKux
METOJIOB U AIIEKTPOHHBIX CPEJICTB; TpapuuecKu McCIe0BaTh COBMECTHBIE
HaOJI0/IEHN € TIOMOILBIO TUarpaMM paccerBaHus U JIMHEHHON perpeccun

YMeHHne omnepupoBaTh IOHATUSAMM: CIyYaWHBIA ONBIT W CIIy4ailiHOE
COOBITHE, BEPOSATHOCTh CIYYaHOTO COOBITUS; YMEHHME BBIUUCIATH
BEPOSATHOCTh C HCIOJB30BaHUEM TIpaHUuecKuX METOA0B; MPUMEHSThH
(bopMynBl CIIOKEHHS M YMHOXXEHHS BEPOSTHOCTEH, (QOpMYITy IOJIHOM
BEepOSITHOCTH, Gopmyny bepHymin, komOuHaTopHbIe (DAKTHI B (HOPMYIIBI;
OLICHUBATh BEPOSTHOCTH pEAJbHBIX COOBITHH; YMEHHE OIEepPHPOBATH
MOHATUSIMM:  CIy4ailHas BeIMYMHA, paclpeiesieHue BepOATHOCTEH,
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MaTeMaTH4YECKOE OXKHUIAHWE, IUCIEPCUs U CTAaHIAPTHOE OTKIOHEHUE
CIlyyailHOH  BENMYMHBL, (QYHKIUH paclpeleNeHuss W  IUIOTHOCTH
PaBHOMEPHOTO, IIOKA3aTE€JIbHOTO U HOPMAJIBHOIO PACHPENEICHUN; YMEHHE
HCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACHpEACIICHUN Ul peuIeHus 3a1ad;
3HAKOMCTBO C MOHSATHSMM: 3aKOH OOJBIIUX YUCEN, METOAbI BEIOOPOUYHBIX
HCCIIENOBAHNM; YyMEHUE IIPUBOAMTH IPUMEPBI IPOSABICHUSA 3aKOHA
OOJIBIIMX 4YHMCET B MNPUPOJHBIX M OOIIECTBEHHBIX SBJICHUSX; YMEHHE
ONEpUPOBaTh IOHATHUAMM: COYETAHME, NEPECTAHOBKA, YMCIIO COYECTAHUH,
YUCIO  IepecTaHoBOK; OumHOM  HblOTOHa;  yMmMeHHE  NIPUMEHSTH
KOMOHMHATOpHbIE (DaKThl U PACCY)KIEHUS Ul PEIICHUs 3a/1a4; OLCHUBAThH
BEPOSITHOCTH PEAJIbHBIX COOBITUI; COCTaBIATh BEPOSTHOCTHYIO MOJEIb U
MHTEPIPETUPOBATH IIOJyYCHHBIN PE3ybTAT

YMeHue onepupoBarb MOHATHUSAMHU: TOYKA, MpsAMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIyY, BEJIMYMHA YIvla, IJIOCKUNA yroj, AByTPaHHbIN
YIoJl, TPEXTPAaHHBIN YroJl, CKPEUIMBAOIIMECS MPSAMbIC, NapaUIeIbHOCTh U
NEePIEHAUKYIAPHOCTh MNPSIMBIX W IUIOCKOCTEH, Yrojd MEXAYy HpsIMbIMH,
Yroja MEXKIYy MpAMOM U IUIOCKOCTBIO, YroJl MEXAY IUIOCKOCTSIMH,
paccTossHME OT TOYKM JO0 IUIOCKOCTHU, PACCTOSHHUE MEXAY IPSMbIMU,
pacCTOSIHUE MEXAY IUIOCKOCTSMH; YMEHUE HCIOJIb30BaTh MPHU PELICHUH
3a/lau WM3y4eHHbIE (aKThl U TEOPEMbI IUIAHUMETPUHU; YMEHHUE OIICHUBATh
pa3Mepsl OOBEKTOB OKPYXKAIOMIETO MHpPa; CTPOUTH MAaTeMaTHYCCKHE
MOJIESIM C TIOMOULIbIO T'€OMETPUUYECKHX IMOHATUH W BEJIWYMH, pellarb
CBSI3aHHBIE C HUMU MPAKTUYECKHUE 3a1a4U

10

YMeHue omnepupoBaTh MOHATUSAMU: IUIOWAAbL (UTYpBl, 00beM QUIYpHI,
MHOTOTPaHHMK, IPAaBUJIbHBIA MHOTOTPAHHHUK, CEYEHHE MHOIOTPaHHMKA,
KyO, napajuienenumnen, OpusMa, NUpaMuia, (QUrypa U IOBEPXHOCThb
BpallleH!s], LMIMHIpP, KOHYC, Iap, cdepa, Iomanb cepbl, IIOmaib
MOBEPXHOCTU MNHUpaMUAbI, NPU3MBI, KOHYCa, IWIMHIpa, 00beM Kyoda,
MPSIMOYTOJIBHOTO IMapaJUIeNICNIuIeaa, NUPaMUAbl, IPU3MBIL, LUIMHIpA,
KOHYCa, Illapa, pa3BepTKa MOBEPXHOCTH, CEUEHHs KOHyca M LWIMHJIpA,
NapajulesIbHbIE OCH WJIM OCHOBAaHMIO, CEYEHHME I1apa, IUIOCKOCTb,
Kacaromascss cgepbl, LWIMHAPA, KOHYCa; YMEHHE CTPOMTb CEUeHHE
MHOTOIpaHHMKA, M300pa)kaTb MHOTOTPAHHUKH, (PUTYPHI M MOBEPXHOCTH
BpAIllEHUs, UX CEYEHMsS], B TOM YHCIIE C TIOMOILBIO 3IEKTPOHHBIX CPEACTB;
yMEHHUE NPUMEHSTh CBOMCTBA T€OMETPUYECKHX (PUTYp, CAMOCTOSTENHHO
(dbopMynHupoBaTh ONpeeNieHUs] N3y4aeMbIX (UTYp, BbIIBUTaTh TUIIOTE3bI O
CBOMCTBaX M NpPU3HAKaX TeOMETpUYecKHX (uryp, oOOCHOBBIBATH WIIU
OlpoBeprarb MUX; YMEHHE TMPOBOAUTH Kiaccupukauuoo ¢uryp mo
pa3NUYHBIM PU3HAKAM, BBIMOJIHATH HEOOXOIUMBIE JOMOJHUTEIbHbIE
MIOCTPOEHUS

11

VYMmenune OICpHUpOBATH IIOHATUSAMMU: ABHNXKCHUC B IMPOCTPAaHCTBE,
napayieNbHbI MEePeHOC, CUMMETPHS Ha TUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, IMpeoOpazoBaHUe MOA00Us, MOAO0O0HBIE (UTYPBI; yMEHUE
pacrmo3HaBaTh paBHBIE M IMOAOOHBIE (UTYpPHI, B TOM YHCIE B TPUPOJE,
HCKYCCTBE, apXUTEKTYPE; MCIIOJIb30BaTh T€OMETPUYCCKHE OTHOIICHHS TTPH
pElIeHNnH 3a/lady; HAaXOAWTh TEOMETPHUYECKHE BEIWYUHBI (IJIMHA, YTOJ,
IJI01ab, 00BEM) TIPH PEIICHUH 3a7a4d W3 JAPYTrUX y4eOHBIX MPEAMETOB U
nu3 peanLHoﬁ JKHU3HH; YMCHHUC BBIYHUCIATH TI'COMCTPUUCCKUC BCIMYUHLBI
(mmuHa, yron, TUIOMmAAb, OOBEM, IUIOMIAAb IMOBEPXHOCTH), HCIIOIB3YS
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n3ydeHHbIe (OPMYIBI M METOMbI, B TOM YHCIIE: IUIONIAIh MOBEPXHOCTH
MUPaMUIbl, NIPU3MBI, KOHYyCa, LHWIMHJIpA, IUomans cepbl; o0beM Kyoa,
MPSIMOYTOJIPHOTO  TapaJICICUIIeAa, MUPaMUAbI, TPHU3MbI, IHIUHIPA,
KOHYCa, [1apa; YMEHHE HaXOIUTh OTHOIIIEHUE 00bEMOB TIOAOOHBIX (QUTYD

12 YMeHHe onepupoBaTh MOHATUAMU: IPSIMOYIOJIbHAs CUCTEMA KOOPIAWHAT,
BEKTOpP, KOOPIMHATHI TOYKHM, KOOPAMHATBI BEKTOpPA, CymMMa BEKTOPOB,
MIPOU3BEICHUE BEKTOpPa HA YMHCIIO, Pa3JIoKEHUE BEKTOpa Mo 0Oaswucy,
CKaJSIPHOE IPOU3BEICHUE, BEKTOPHOE IIPOU3BEICHHUE, YIOJd MEXKIY
BEKTOpaMU; YMEHHUE HCIIOJIb30BaThb BEKTOPHBIM M KOOPAMHATHBIM METO
IUIsl pEeLIeHUs TeOMeTPUYECKHX 3aa4 U 33134 APYruX y4eOHbIX IPEIMETOB

13 YMeHue BrIOMpaTh MOAXOASAIIMN METOA JUIs PEUIeHUs 3a/1a4H; TOHUMaHHE
3HQYUMOCTH MAaTeMaTHKA B HM3YUYCHUHM TMPUPOIHBIX M OOIIECTBEHHBIX
MPOLIECCOB M SBIICHUI; YMEHHE pAaclo3HaBaTh MPOSBICHHUE 3aKOHOB
MaTeMaTHKU B UCKYCCTBE, YMEHUE MPUBOAUTH MPUMEPHI MAaTe€MaTUYECKUX
OTKPBITHI POCCUICKON U MUPOBOI1 MaTeMaTn4ecKon HayKu

Tabmuna 11.5

[lepeuens 311eMEHTOB copepxKaHusl, poBepsieMbix Ha EI'D
10 MareMaTuke

Kon IIpoBepsieMblii 21IEMEHT COAEPIKAHUS
1 Yucna v BBIYUCTICHUS
1.1 HarypanbHubie u nenpie uncna. [IpuzHaky 1eTMMOCTH LENbIX YUCEI
1.2 Panmonaneupie umcna. OOBIKHOBEHHbIE M JECATHYHBIE JPOOM, MPOLEHTHI,

OCCKOHEUHBIC NEpUOAUICCKUC ,I[pO6I/I

1.3 Apudmernueckuit KOPEHb HaTypaJbHOU CTEIIECHH. HenictBus c
apu(MeTHYeCKUMHU KOPHSAMU HaTypajibHOW CTEIEHH

1.4 Crenenp c uenbiM nokaszareneM. CTENeHb € PalMOHAIBHBIM I10Ka3aTeseM.
CBoiicTBa cTENEeHH

1.5 CuHyC, KOCMHYC W TaHTE€HC YHCIOBOrO apryMeHtra. ApPKCHHYC, apKKOCHUHYC,
apKTaHT€HC YHUCIIOBOTO apryMEeHTa

1.6 Jlorapudm uncna. JlecaTnunble u HaTypajgbHbIE JTOTapU(HMBI

1.7 JlelicTBuTenbHble 4Mcaa. ApudmMeTnueckue onepauuud ¢ JeHCTBUTEIbHBIMU
gyucnamu. [IpuOnrkeHHble BBIYMCICHUS, MpaBWIA OKPYIJIEHUS, MPUKUIKA U
OLIEHKA pe3ynbTaTa BhIYUCIECHNUN

1.8 [Ipeobpa3zoBaHue BeIpaKEHUIA
1.9 KommniekcHbie uncna
2 VYpaBHEHHUsI U HEPABEHCTBA

2.1 Lenbie u 1poOHO-paIOHAIbHBIE YPaBHEHUS
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2.2

WppanmonanbHble ypaBHEHUS

2.3 TpuroHomeTpuyeckue ypaBHEHUS

2.4 [TokazarenbHbIe U JIOTapU(PMUIECKHE YPABHEHUS

2.5 [enbie u TpoOHO-paOHATHHBIC HEPABEHCTBA

2.6 UppanmonanbHble HEpaBEHCTBA

2.7 [TokazarenbHbie U Torapu(MUIECKHE HEPAaBEHCTBA

2.8 TpuUroHomMeTprUYECKHUE HEPABEHCTBA

2.9 CucreMbl U COBOKYITHOCTH YPAaBHEHUIN U HEPABEHCTB

2.10  |YpaBHeHUs, HEPABEHCTBA U CUCTEMBI C TapaMeTpamMu

2.11 Marpuna cuctemMbl JUHEHHBIX ypaBHEeHUN. OnpenenuTenb MaTpuLbl

3 OyHKIMM U TpapUKH

3.1 Oyukuus, cnocods! 3aganus Gpynkuuu. I'paduk ¢ynkuuu. Bzaumuo oOparHbie
¢bynkuuu. YerHsie u HeueTHble GyHkmu. [lepuoanyeckue GyHKunn

3.2 OOnacte ompeneneHuss WU MHOXECTBO 3HaueHWH QyHKuu. Hymm QyHKIum.
IIpomexxyTku 3HaKOmoCTOSHCTBA. IIpOMEXyTKM MOHOTOHHOCTH  (YHKLUH.
MakcumymMbl 1 MUHUMYMBI (yHKimu. HanGombiiee M HauMeHblllee 3HAUEHHE
(GYHKLIMHU Ha TIPOMEXKYTKE

3.3 CrenenHas (yHKIMS C HaTypajJbHBIM M IIeNbIM IoKa3areneM. Ee cBoiicTBa u
rpacduk. CBoiicTBa U rpaguK KOpHS N-0i CTENeHU

34 Tpuronomerpuueckue GyHKIMH, UX CBONCTBA U rpapuku

3.5 [TokazarenbHas u orapupmudeckas GyHKIINU, UX CBOMCTBA U rpadpuku

3.6 Touku paspeiBa. Acumntorsl rpadukoB ¢yHkuuid. CBoicTBa (YyHKUIUH,
HENPEPBIBHBIX HA OTPE3KE

3.7 ITocienoBarenbHOCTH, CIOCOOBI 3aJaHUs OCIEN0BATEILHOCTEH

3.8 Apudmernueckas U reomerpuueckas nporpeccuu. Dopmyna  CIOXKHBIX
IIPOLIEHTOB

4 Hauana maremarndyeckoro aHajinsa

4.1 ITpousBoanas pynkuuu. [Ipons3BonHbIe AIEMEHTAPHBIX QYHKIIUI

4.2 [IpuMeHeHHe NPOU3BOAHOM K HCCIENOBaHUIO (DYHKIMA HAa MOHOTOHHOCTH H
skcTpeMyMbl. HaxokaeHre HanbosbIiero ¥ HauMeHbIIEero 3HaueHus! GQyHKIMK Ha
OTpE3Ke

43 [TepBooOpaznas. MaTerpan

MHoecTBa U JIOTHKa
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5.1

MHokecTBO, ornepalyii HaJ MHOKecTBaMu. Jlnarpammel Ditiiepa - Benna

5.2 Jloruka
6 BeposTHOCTB M cTarucTrka
6.1 OnucarenbHasi CTaTUCTHKA
6.2 BeposatHocTh
6.3 Kombunaropuka
7 I'eomerpus
7.1 @urypsl Ha IIOCKOCTH
7.2 [Ipsimble ¥ TIIOCKOCTH B MMPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEPXHOCTH BpaILIEHUS
7.5 Koopaunarsl ¥ BEKTOPBI
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