YTBepaxIeHa MPUKa30M
ot 29.08.2025 Ne 355-O

22. Paboyast mporpamma 1o yueoHomy npeamery «Martematukay (yriryOa&HHbBIH ypOBEHb).

22.1. Pabouass mporpamMMa 1o YydyeOHOMYy mpeamery «Marematuka» (yriayOnEéHHBIN
ypoBeHB) (mpenmMeTHasi o0nacth «Marematuka W MHPOpPMATHKa») (Haliee COOTBETCTBEHHO —
nporpaMmMa Mo MaTeMaTHKe, MaTeMaTHKa) BKJIIOYAET MOSICHUTEIbHYIO 3allMCKy, COJEpKaHUE
00y4eHus, IUIaHUPYEMBIE PE3YJIbTaThl OCBOEHHUS IIPOIPAMMBI 110 MAaTEMATHUKE.

22.2. [losicuutenpHas 3amUCcKa OTpa)kaeT OOIIME LEeNH W 3aJa4d U3Y4YeHHUS MaTeMaTHKH,
XapaKTePUCTUKY TMCUXOJIOTHUYECKUX MPEANOChUIOK K €€ H3y4yeHHUIO0 OO0y4yaroluMMHCsS, MECTO B
CTPYKType Yy4eOHOro IUIaHa, a TakkKe MOAXOAbl K OTOOpY COIepXaHUs, K OIpeIeiIeHHUI0
IUTAHUPYEMBIX PEe3yJbTAaTOB U K CTPYKTYpE TEMAaTHUECKOT0 TUIAHUPOBAHMUS.

22.3. Conepxanrie  OOy4eHHS  PACKPBIBAET  COJEpKATEIbHBIC  JUHHUH, KOTOPBIE
IpeUIaraloTcst sl 00s3aTeIbHOr0 M3YYEeHUsI B KXKIOM Kjlacce Ha ypOBHE CPEAHEro OOIIero
o0OpazoBaHusl.

22.4. [InanupyemMble pe3ysbTaThbl OCBOEHHUS MPOrpaMMbl IO MaTeMaTHKE BKJIKOYAIOT
JUYHOCTHBIC, METAlpeIMETHBIE PE3yNIbTaThl 32 BeChb NMEPUOJA OOyUEHHs Ha YPOBHE CPEIHEro
olmiero o0pazoBaHus, a TaKXKe MPEIMETHBIE MOCTHKCHHS OOydarolerocs 3a KaXKIbIi ToJ
o0OyueHusl.

22.5. IlosicHuTenbHas 3amucka.

22.5.1. [IporpamMma 1Mo MareMaTuke yriayOJIEHHOTO YPOBHS JJIs OOy4aronIuXcs Ha YPOBHE
cpenHero obmero obpasoBanus papadorana Ha ocHoBe ®I'OC COO ¢ y4éTroM COBpEMEHHBIX
MHUPOBBIX TPEOOBAHUH, MPEIBIBISAEMBIX K MaTEMAaTHYECKOMY OOpa30BaHUIO, W TPAAMLIUN
poccuiickoro oopasoBanusi. Peanuzanus nporpaMMsl 10 MaTeMaTUKE 00ECIIEYMBAET OBJIAJICHUE
KIIFOYEBBIMU KOMIIETCHILIUSAMHU, COCTABISIOIIMMU OCHOBY JUIsI CAMOPAa3BUTHS U HEMPEPHIBHOTO
o0pa3oBaHMs, LEJIOCTHOCTh OOLIEKYIbTYPHOTO, JUYHOCTHOIO U IO3HABATEIHHOTO PAa3BUTHUS
JUYHOCTH 00YYarOIINXCSl.

22.5.2. B mporpaMMe Mo MaTeMaTUKe yYTCHBl MJIEW W TOJIOKEHHUsS KOHIICTIIHUU Pa3BUTUS
MaTteMaTHueckoro oOpasoBaHusi B Poccuiickoit denepanuu. MaremaTnueckoe o0OpazoBaHME
JMIOJDKHO — pemiaTh 3ajady OOecCrledeHHs: HEOOXOIMMOTOo CTpaHe dYHClia OOydYaromIuxcs,
MaTeMaThyecKas MOJAroTOBKa KOTOPBIX Oblia Obl JOCTaTOUHA JJIsl IPOAOKEHNs 00pa30BaHus 1O
pa3IUYHBIM  HANpaBlIEHUSM, BKIOYas MpernojaBaHHE MaTeMaTUKH, MaTeMaTHYeCKHe
uccienoBanus, paboTy B chepe MHPOPMALIMOHHBIX TEXHOJIOTUN U APYTUX, a TaKXkKe 00ecreueHus
JUIS KaXJO0ro O0Yy4Yarolerocs BO3MOXHOCTH JIOCTHXKEHHS MaTeMaTH4YecKOM IOATOTOBKH B
COOTBETCTBUM C HEOOXOAMMBIM eMy ypoBHeM. Ha perieHnue 3Tux 3a1a4 HalelieHa mporpaMmma 1o
MaTeMaTHKe YIiyOJIEHHOTO YPOBHS.

22.5.3. HeobxoauMoOpcTh  MaTeMaTUYecKOW TOATOTOBKM OOYCIIOBIIEHA OOYCIIOBIIEHO
POCTOM UHCIIa CHEUAIbHOCTEN, CBA3aHHBIX C HETIOCPEICTBEHHBIM IPUMEHEHUEM MaTEMAaTHUKH (B
cdepe S5KOHOMUKH, OU3HECe, TEXHOJIOTHYECKUX 001acTaX, T'yMaHUTapHbIX cepax). KonnuectBo
oOydaromuecsi, JUIsi KOTOPbIX MaTeMaThKa CTaHOBHUTCS (yHIaMEHTOM 00pa3oBaHUS,
MJIAHUPYIOIIUX 3aHUMAThCSI TBOPUYECKOM M MICCIIEIOBATEIBCKON Pab0TOM B 00J1aCTH MaTeMaTHKH,
UHPOPMATUKHU, (PU3UKH, SKOHOMUKH U B APYTHX 00JIACTAX, YBETUYUBAETCS, B TOM YHUCJIE C yYETOM
o0yyaromuxcsi, KOMy MaTeMaTHKa HYXHa JUIsl MCIIOJIb30BaHMUs B NMpodeccHsix, He CBSI3aHHBIX
HENOCPEACTBEHHO C HEH.

22.5.4. IlpuknanHasi 3HAUUMOCTh MaT€MaTHKH OOYCIIOBJIEHAa TeM, 4TO €€ MpeIMeTOM
ABIIAIOTCA  (yHJIAMEHTAJIbHBIE CTPYKTYpbl HalIero MuUpa: MPOCTPAHCTBEHHbIE (OPMBI U
KOJIMYECTBEHHbIE OTHOIIECHHUS, (YHKIIMOHATIbHBIE 3aBUCUMOCTH U KaTETOPUU HEOTIPEAEIEHHOCTH,



OT MPOCTEHMIINX, YCBAaMBAaEMbIX B HEMOCPEACTBEHHOM OIBITE, A0 JOCTATOYHO CIOXHBIX,
HEOOXOAUMBIX Uil pa3BUTHS HAYYHBIX M TEXHOJOTMYECKMX uJeH. be3 KOHKpeTHBIX
MaTeMaTHYECKUX 3HAHUW 3aTPYAHEHO MOHUMAHWE NPHUHIHUIIOB YCTPOMCTBA U MCIOJIH30BAHUS
COBPEMEHHOM TEXHUKH, BOCIPUATHE M MHTEpHpETanus pPasHOOOpa3HON COLUAIbHOM,
HKOHOMHYECKOW, MOTUTHYECKON HMH(popMamu, Manod3(deKTuBHa MOBCETHEBHAS MPAKTHUECKas
nesaTenbHOCTb. Bo MHOrux cdepax npodeccuoHalbHOM IeATEIbHOCTH TPEOYITCS YMEHHs
BBIIOJIHATh ~ pacué€Thl, COCTaBIATh  QJITOPUTMBI, IPUMEHATH  (HOPMYJbl, IPOBOAUTH
reOMETPUYECKUE H3MEPEHUs U IOCTPOEHUs, 4uTaTh, 00pabaThlBaTh, UHTEPIPETUPOBATH HU
IpPEeACTaBIATh MH(OPMALUIO B BUJIE TaOJIMLL, JUarpaMM U rpaduKoB, IOHUMATh BEPOSATHOCTHBIN
XapakTep CIIy4alHbIX COOBITHIA.

22.5.5. OnHOBpPEMEHHO C pacHIMpeHueM chep MPUMEHEHUS MAaTeMaTHKU B COBPEMEHHOM
oOrmiecTBe BCE O0s1ee BaXKHBIM CTAHOBUTCS] MAaTEMATUYECKHI CTHIIb MBIIIJICHUS, TPOSIBIISTIOLIHIACS
B OTpeIeIEHHBIX YMCTBEHHBIX HaBbIKaX. B mporecce n3ydeHns MaTeMaTHKU B apCeHal MpUEMOB
U METOJIOB MBIIUIEHUS YEI0BEKa €CTECTBEHHBIM 00pa30oM BKIIIOYAIOTCA MHIYKLIMS U AEAYyKLHS,
o0oO0mIeHne W KOHKPETH3alMsi, aHalu3 M CHHTe3, Kiaccu(ukaluuss W cucTeMaTh3alus,
abctparupoBaHue M aHanorus. OOBEKThl MaTEeMaTHUECKUX YMO3AKIIOYEHUH, MpaBWia HX
KOHCTPYUPOBAHMS PACKPBIBAIOT MEXaHU3M JIOTHUECKUX MOCTPOCHUHM, CIIOCOOCTBYIOT BBIPAOOTKE
yMeHus: (popMyIupoBaTh, 0OOCHOBBIBATh W JIOKA3bIBATH CYKICHHSA, TEM CaMbIM (OPMHPYIOT
JIOTHYECKUI CTUJIb MBIIUICHHUA. Benyrmas poib NpUHAICKAT MareMaTHKe B (HOPMUPOBAHHU
QITOPUTMUYECKOH KOMITOHEHTHI MBIIIJICHHUSI U BOCHUTAHUU YMEHHU JEHCTBOBATH 1O 331aHHBIM
aJIropuTMaM, COBEPLICHCTBOBATh M3BECTHBIE U KOHCTPYUpPOBaTh HOBbIE. B mporecce peuieHus
3aj1a4 — OCHOBBI JJIs1 OpraHU3aLUU y4eOHOM 1eATeIbHOCTH Ha YPOKAaX MaTEeMaTUKU — Pa3BUBAOTCS
TBOpYECKAas U MPUKIIAHAs] CTOPOHBI MBILIUICHUS.

22.5.6. OOyueHne MaTeMaTuKe AaET BO3MOXKHOCTb Pa3BUBAaTh y OOYUYaIOIIMXCS TOUHYIO,
paLMOHATIBHYI0 U MH(GOPMATUBHYIO PeUb, YMEHUE OTOUpPATh Hanbosee MOAXOIAIINE SI3bIKOBBIE,
CUMBOJIMYECKHE, TIpaUuecKue CpelcTBa JUIsl BBIPAKEHUS CYXICHUM W HaMIAJHOIO HX
MIpEJICTaBICHMUS.

22.5.7. HeoO6Xx01MMbIM KOMIIOHEHTOM OOIIed KyJabTyphl B COBPEMEHHOM TOJIKOBaHUH
ABIIeTCS 00Illee 3HAKOMCTBO C METOJIaMU II03HAHUS JEWCTBUTEIBHOCTH, IMPEICTABICHHUE O
npeaMeTe U METOJIe MAaTeMaTHKH, €ro OTIUYUSAX OT METOJOB €CTECTBEHHBIX M T'YMAaHHUTAPHBIX
HayK, 00 0COOEHHOCTSIX MPUMEHEHHsI MaTeMAaTUKHU JJISl PEIIeHUs] HAy4YHbIX U MPUKIATHBIX 3a/]1a4.
MaremaTtnueckoe 00pa3oBaHre BHOCUT CBOM BKJIa/ B (popMUpOBaHUe 001 KyIbTYphl YETOBEKA.

22.5.8. I3yueHne MaTeMaTHKH CIIOCOOCTBYET 3CTETHUECKOMY BOCIHUTAaHHIO YEJIOBEKa,
NOHMMAHMIO KpacoThl W  U3ALIECTBA MaTeMaTHYECKUX  PACCYXJIEHHH, BOCIPHITHIO
reOMEeTPUUECKUX (GOPM, YCBOCHHIO HJIEU CUMMETPHUH.

22.5.9. llpuoputeTHbIMU LIeTIMU 00yueHHst MaTemaTHke B 10—11 kiaccax Ha yriyOnéHHOM
YPOBHE IIPOJOJIKAIOT OCTaBAThCS:

dbopMHEpoBaHWE  MEHTPAIBHBIX  MAaTEeMAaTHYECKHX  IMOHATHH  (YHMCIO,  BEIMYHMHA,
reomeTrpuyueckas (urypa, HepeMeHHasi, BEpPOSTHOCTb, (YHKIHSA, HPOM3BOJHAS, HHTErpai),
o0ecreynBaroIuX MPEeMCTBEHHOCTh W TEPCHEKTHUBHOCTh MaTeMaTHYeCKOro o00pa3oBaHUs
o0yJaromuxcs;

NOJBEe/IeHNE OOYYaIOUIMXCS Ha JIOCTYIIHOM JUI HUX YPOBHE K OCO3HAaHHUIO B3aMMOCBSI3U
MaTeMaTHKH W OKPYXKAIOIIEr0 MHUpa, MOHUMAaHUIO MaTeMaTHKH KaK 9acTH OOmIeld KyJIbTYpbI
YeJI0BEUYECTBA;

pa3BUTHE  UHTEIUIEKTyaJbHBIX M  TBOPYECKMX  CIOCOOHOCTEHl  oOydarommxcs,
MI03HABATEBHOW aKTUBHOCTH, HCCIIEIOBATEILCKUX YMEHHUH, KPUTHYHOCTH MBIIUICHUS, HHTEpeca



K U3Y4YEHHUIO MAaTEMaTHKU;

¢dopmupoBaHre (QYyHKIMOHATHLHON MaTeMaTHYECKOW IPaMOTHOCTH: YMEHHUS PAacHO3HABAThH
MaTeMaTHYECKUE aCTIEKTHI B PEAIbHBIX )KU3HEHHBIX CUTYALUAX U IPH U3YYCHUHU IPYTUX yUEOHBIX
IPEMETOB, IMPOSBICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (OpMyIHMpOBaTh MX Ha S3BIKE
MaTeMaTUKU U CO3JaBaTb MATEMaTHYECKUE MOJENH, PUMEHATh OCBOCHHBIM MaTeMaTUYECKUI
anmapar JUis pelleHUs MPaKTHUKO-OPUEHTUPOBAHHBIX 3a/1ay, WHTEPIPETHUPOBATh U OLIEHHWBATH
MOJTy4YEHHBIE PE3YJIbTATHI.

22.5.10. OCHOBHBIMH JIUHUSAMH COJIepKaHus MaTeMaTuku B 10—11 kiaccax yriryOi€HHOTO
ypOBHSL ABIAIOTCS: «Uucina W BbBIYMCIEHUS», «Anredpa» («Anredpandeckue BBIPAXKCHUS,
«YpaBHeHusT U HepaBeHCTBa»), «Hauanma wmaTemarnueckoro ananuszay, «l'eomeTpus»
(«I'eomerpuyeckne QGuUTypsl U HX CBOHMCTBa», «lI3MepeHHe TE€OMETPHUYECKHX BEITUYMHY),
«BeposTHOCTP M cTaTHCTHKa». JlaHHBIE JMHUM pa3BUBAIOTCS MapajUIEbHO, Kaxaas B
COOTBETCTBUHM C COOCTBEHHOH JIOTMKOH, OJTHAKO HE HE3aBUCHMO OJHA OT APYrod, a B TECHOM
KOHTaKkTe U B3aumojeicTBuu. Kpome 3Toro, mx oOBEAMHSAET JIOTMYECKas COCTaBIISAIOLIAs,
TPaJMLIMOHHO TPHUCYIIas MaTeMaTUKe M MPOHU3BIBAIONIAS BCE MaTeMaTUYeCKHe KypChl U
conepxkarenbuble JuHHH. CdopmynupoBanHoe Bo PI'OC COO tpeboBaHuE «yMEHHE
OTIepUPOBATh TOHATUSAMU: OIpEAeTICHHe, aKCHOMa, Teopema, CIEICTBUE, CBOMCTBO, MpPU3HAK,
JI0Ka3aTeNbCTBO, PAaBHOCUJIbHBIE (QOPMYIMPOBKH, yMeHUE (opMynupoBaTb oOpaTHOE U
IIPOTUBOINOJIOKHOE YTBEPKIEHUE, IPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI, UCIOIb30BaTh METO
MaTeMaTUYeCKON HMHIYKIUHU, MPOBOJAUTH JOKA3aTEJIbHbIE PACCYXJIEHUS NpPHU PEIIEHUHU 3a/ad,
OLICHUBATh JIOTMYECKYIO TPABMIIBHOCTh PACCYKIICHHUI» OTHOCHTCS KO BCEM y4eOHBIM Kypcam, a
dbopMUpOBaHUE JIOTHUECKUX YMEHUH pacIpeneisercss Mo BCEM rojaM OOy4eHHsS Ha YpPOBHE
cpemHero odmiero oopasoBaHus.

22.5.11. B coorBercTBUn ¢ ®I'OC COO MaremaTHka sBiIsSICTCS 0013aTEIbHBIM IIPEIMETOM
Ha JaHHOM ypoBHE oOpa3oBaHus. Hacrosiieil mporpaMmmoii o MaTeMaTHKe MpeycCMaTpUBaETCs
u3ydyeHue yueOHoro mpenmera «MaTemaTHkKa» B pamMKax TPEX y4eOHBIX KypcoB: «Anredpa u
Hayaja MaTeMaTHuecKkoro asammsa», «l'‘eomerpusi», «BeposTHOCTb M  CTaTHCTHUKa».
®opMupoBaHUE JOTMYECKMX YMEHHUI OCYIIECTBISETCS Ha MPOTSKEHUHU BCEX JIET 00ydeHHs Ha
YPOBHE CpeJHEro o0IIero o0pa3oBaHMs, a IEMEHTHI JIOTUKHU BKJIIOYAIOTCS B COZEpXKaHHE BCEX
HA3BAHHBIX BbIIIE YUEOHBIX KYpPCOB.

22.5.12. O0mee 9yrciIo 4acoB It M3y4eHust MateMaThky — 544 yaca: B 10 kiacce — 272 yaca
(8 vacoB B Henenmo) B 11 kmacce — 272 yaca (8 uacoB B Helen0). Bo3MoxHa KOPPEKTHPOBKA
o0I11ero yrcia 4acoB, pEKOMEH/IOBaHHBIX JJIS U3yYSHUS MpeIMeTa, ¢ y4eTOM MHIUBUIYaIbHOTO
1oJixo/ia 00pa3oBaTeNbHBIX OpraHU3aluil K yriayOJeHHOMY HM3YYEHHIO MAaT€MaTHUKH, B paMKax
coOJI0ICHHSI THTUEHUYECKUX HOPMATHBOB K HEZEJIbHOI 00pa3oBaTeIbHON Harpys3Ke.

22.6. [Inanupyemble pe3yibTaTbl OCBOEHHUS MPOrpaMMbl MO MaTeMaTHKE Ha YpPOBHE
CpeaHero o0mniero 0opa3oBaHus.

22.6.1. B pe3ynbTare U3y4eHUsI MaTEMAaTUKU Ha YPOBHE CpPEeIHEro o0IIero o0pa3oBaHUs Yy
oOyuarorierocst Oynyt c(hopMUpPOBaHbI CIEYIOIINE TNYHOCTHBIE PE3YIbTAThI:

1) rpa>k1aHCKOTO BOCTIMTAHMUS:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM mO3UIMKM  OOydaromerocs Kak akTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCUMCKOro OOIIEeCTBa, MPEACTABICHHE O MaTeMaTHMYECKHX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBIEHHUI, MpoIenyp TpakJaHCKOro oOmiecTBa
(BBIOOpBI, OIMPOCHI U JAPYroe), yMEHHE B3aUMOJAEHCTBOBATH C COIMAIbHBIMH WHCTUTYTaMHU B
COOTBETCTBUH € UX (DYHKIMSIMU U Ha3HAUCHUEM;



2) maTpUOTHYECKOTr0 BOCIIUTAHUSA:

c(OPMHPOBAHHOCTh POCCUHUCKOM I'pa)IaHCKOW MIEHTHYHOCTH, YBOXKEHHS K MPOLLIOMY U
HACTOAILLIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOLICHUE K JIOCTUKEHHSM POCCUHUCKUX
MaTeMaTUKOB M POCCUUCKON MAaTeMaTUYECKOW IIKOJbI, MCIOJIb30BAHUE ITUX JOCTHKECHUU B
JIPYTHX HayKax, TEXHOJIOTUAX, cepax SKOHOMHKH;

3) 1yXOBHO-HPAaBCTBEHHOT'O BOCIIUTAHUSI:

OCO3HAHHWE  JYXOBHBIX ILIEHHOCTEH  POCCHUHCKOTO  Hapoaa, cGhHOPMUPOBAHHOCTD
HPaBCTBEHHOI'0 CO3HAHMS, 3THUYECKOT0 MOBEICHMS, CBI3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTH>KEHUI HAyKHM U JESATENbHOCTBIO YYEHOI'O, OCO3HAHME JIMYHOIO BKJaJa B IOCTPOEHUE
YCTOMUYMBOTO OYAYIIEro;

4) 3CTETUYECKOTO BOCIIUTAHUS:

ACTETUYECKOE OTHOLLICHUE K MUPY, BKIIFOYAsl ICTETUKY MAaTEMATHYECKUX 3aKOHOMEPHOCTEM,
00BEKTOB, 3aa4, PEIICHHUM, PacCyKIEHUU, BOCHIPUUMYMBOCTH K MATEMAaTHYECKUM aCIEKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA,

5) du3MyecKOro BOCIIUTAHHUS:

c(hOpMUPOBAHHOCTh YMEHHSI IPUMEHATh MaTeMaTUYECKHE 3HAHUS B MHTEpEcax 30pPOBOTO
u Oe3omacHOro obOpasa >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
MUTaHWe, COATAHCUPOBAHHBIN PEKUM 3aHITHN U OT/ABIXA, PEryJisipHas (PU3MUecKast aKTHBHOCTB),
(bu3HUEecKOe COBEPIIICHCTBOBAHUE MTPH 3aHITHUIX CIIOPTHUBHO-030POBUTEIHHOM JIEATEIbHOCTHIO;

6) TPYJIOBOTO BOCITUTAHUSA:

TOTOBHOCTh K TPYAY, OCO3HAHWE IEHHOCTH TPYIOIIO0US, HHTEPEC K Pa3IuvHBIM chepam
npoecCHOHANBHOM AESTeNbHOCTH, CBSI3aHHBIM C MaTeMaTHKON U €€ MPUIIOKEHUSMHU, YMEHHE
coBeplIaTh OCO3HAHHBIA BBIOOp Oyaymieil mnpodeccur U peanu3oBbIBaTh COOCTBEHHBIE
JKU3HEHHBIE TIJIaHbI, TOTOBHOCTb M CIOCOOHOCTh K MAaT€MaTHYeCKOMY OOpa3oBaHHUIO U
€camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKUX 3a/1a4 MaTEMaTUYECKOM HAIlPaBICHHOCTH;

7) PKOJOTUYECKOTO BOCIIUTAHMUS:

c(hOPpMUPOBAHHOCTh IKOJIOTHYECKON KYyJIbTYpbl, TTOHUMAHUE BIHUSHUS COLUAIBHO-
SKOHOMHMYECKHX IMPOLECCOB HAa COCTOSIHUE MPUPOAHOM M COLMAIBHOM CpEIbl, OCO3HAHUE
100aTBHOTO XapaKTepa YKOJIOTHIYECKUX MPOOIIeM, OpHEHTAITUS Ha TPUMEHEHHE MaTeMaTHUYECKIX
3HAHMM 7S pElIeHU 3a7a4 B 001aCTH OKpY>KaroIIel cpeibl, INTAaHUPOBAHUE MTOCTYIIKOB U OLEHKU
MX BO3MOXKHBIX MTOCIIEICTBUM JIJIs1 OKPYXKAIOILEN CpPebl;

8) LIEHHOCTH HAYYHOTO TIO3HAHHS:

c(OpPMUPOBAHHOCTh ~MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH U OOIIECTBEHHOW MPAKTHUKH, MOHUMAaHHWE MAaTEMaTHYECKONW HAyKH Kak cdepsl
YEJIOBEUECKOM NESITeNIbHOCTH, TANOB €€ Pa3BUTHS W 3HAYUMOCTHU ISl PA3BUTHSI ITUBUITU3AIINH,
OBJIQJICHHE SI3BIKOM MAaTEMAaTHKUA U MaTeMaTHYECKON KyJIbTYypOil KaK CPeICTBOM MO3HAHUS MHPA,
TOTOBHOCTH OCYIIECTBIISITh TPOSKTHYIO U MCCIIEIOBATEILCKYIO AEATEILHOCTh MHAUBUAYATHHO U
B IpYIIIIE.

22.6.2. B pe3ynbTaTe U3y4eHHUs] MAaTEMATHKU HAa YPOBHE CPETHETO 00IIero o0pa3oBaHUs y
oOyudaromierocss OyayT chopmupoBaHbl MO3HABATEIbHBIC YHUBEpCAIbHbIE yueOHbBIE NEHCTBUS,
KOMMYHHUKATHBHBIC YHUBEpCaIbHbIC Y4eOHBIC JEWUCTBHUS, PETYIATUBHBIE YHUBEPCAIbHbBIE
y4eOHbIe ICHCTBHUS, COBMECTHAS JIEATEILHOCTD.

22.6.2.1. Y obyuvaromerocs OyayT chOpMUPOBaHBI ClEIyIONHE 0a30BbIC JIOTHYECKHE
JENCTBUS KaK 4acTh [M03HABATENIbHBIX YHUBEPCATIbHBIX YUEOHBIX JEHCTBHIA:

BBISIBIIAT W XapaKTepU30BaTh CYIICCTBEHHBIE MPU3HAKM MaTEMaTUYECKHX OOBEKTOB,



MOHSATUM, OTHOIIEHUH MEXIy TOHATUSAMH, (QOPMYIUPOBATH OINpEACNeHUs TMOHATUH,
YCTaHABIIMBATh CYIIECTBEHHBIN TpPHU3HAK KIACCU(PUKAIUUA, OCHOBAaHUSA Ui 0000IIeHUs u
CpPaBHEHHUSI, KpUTEPUU TTPOBOJIUMOTO aHAIIN3A;

BOCIIPUHUMATh, (DOPMYIHPOBATH M TPEOOPA3OBHIBATH CYXKICHUS: YTBEPAUTCIbHBIC H
OTpUIIATENIbHBIC, MHUYHBIC, YACTHBIC U OOIIUE, YCIIOBHBIC,

BBISIBJISITH MaTeMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHBOpedrs B (haKTax,
JMaHHBIX, HAOMIONEHUSIX U  YTBEPXKICHHUSX, TMpeasaratb KpPUTEPUU Ui  BBIABICHUS
3aKOHOMEPHOCTEN Y IPOTUBOPEUHIA;

JIeJIaTh BBIBOJBI C KCIOJb30BAaHUEM 3aKOHOB JIOTMKH, NEAYKTUBHBIX W HWHIYKTUBHBIX
YMO3aKTFOYCHUN, YMO3aKIIFOUSHUH 110 aHAJIOTUU;

MIPOBONTH CAMOCTOSITENILHO JOKA3aTeIbCTBA MATEMATUIECKUX YTBEPKIECHUH (TIPSIMBIE U OT
MPOTUBHOTO), BBICTpAaWBaTh AapPryMEHTAIMIO, NPUBOJUTH MPUMEPHI H  KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXKICHHSI U BHIBOJIBI;

BbIOHpATh cr1OCO0 penieHus yueOHoM 3a/1aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PELLICHUS,
BbIOMpaTh HanboJee MOAXOASAIINN C YIETOM CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

22.62.2. ¥V oOyuarorerocs OynyT chopMUpOBaHBI CIIEeIyIOIIHE 0a30BbIE
HCCJIeIOBATENbCKUE ACHCTBHS KaK YacTh [M03HABATEIbHBIX YHUBEPCAIbHBIX YU€OHBIX JCHCTBHIA:

HCIIOJIb30BaTh BOMPOCH KaK MCCIICIOBATEILCKANA MHCTPYMEHT MTO3HAHUS, (DOPMYITHPOBATH
BONIPOCHI, (UKCHPYIOIIHE MPOTUBOpEUUE, MpoOIeMy, YCTaHABIMBATH HCKOMOE H JIAaHHOE,
(GbOopMUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MTO3UIIUI0, MHEHHCE;

MPOBOJNTH  CAMOCTOSITEIBHO  CIUIAHUPOBAHHBIM  JKCIIEPUMEHT, HCCIICOBAHHE IIO
YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTO OOBEKTa, SBICHUS, IPOLIECCa, BBISIBICHUIO
3aBHCUMOCTEH MEXIy 00BEeKTaMu, SIBJICHUSIMH, TTPOIIECCAMH;

CaMOCTOSTENNbHO (OPMYIUPOBATh OOOOIIEHNS U BBIBOJABI MO Pe3ylbTaTaM MPOBEAEHHOTO
HaAOIIOIEHUs, UCCIIEeI0OBAaHUS, OIICHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3yJlbTaTOB, BHIBOJAOB U
000011IeHMI;

MIPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCa, a TaK)Ke BBIIBUTATh MPEIIOIOKEHUS O
€r0 Pa3BUTHH B HOBBIX YCIIOBHSX.

22.6.2.3. Y obyuatomierocs 0ynyt chopMUpOBaHbl YMEHUs padoTaTh ¢ HHMOpMAITUEH Kak
4acTh IMO3HABATEIIHLHBIX YHUBEPCAIBHBIX YICOHBIX ICHCTBUIA:

BBISBJIATH Je(UIIUTHI HHGOPMAIIUH, TaHHBIX, HEOOXOAUMBIX JJI OTBETa Ha BOMPOC U NS
pelleHus 3aa4H;

BbIOMpaTh HMH(OpPMAIMIO W3 HCTOYHUKOB PA3NUYHBIX  THUIOB, aHAIU3HPOBATH,
CUCTEeMAaTU3UpPOBAaTh W HMHTEPHPETUPOBATH MH(POPMAIHMIO pPA3IMYHBIX BHIOB U  (QopM
MIPEJICTaBIICHHUS,

CTPYKTYpHUPOBATh HHPOPMAITUIO, PEACTABIIATE €€ B pa3TUIHBIX (hOpMax, WILTIOCTPUPOBATH
rpaduyecku;

OIICHUBATh HAAEKHOCTh HMHPOPMAIMK TI0 CAMOCTOSATEIBHO  CPOPMYITUPOBAHHBIM
KPUTEPUSIM.

22.6.2.4. Y oOyuatomerocss OynyT chopMHUpOBaHBI YMEHHUS OOIIEHUS KaK YacTh
KOMMYHHUKATHBHBIX YHUBEPCAIBHBIX yUEOHBIX EHCTBUI:

BOCIIPUHUMATh U (HOPMYIHUPOBATH CYKJIEHHUS B COOTBETCTBUM C YCIOBUSMU U LETSIMHU
OOmIeHMs, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B YCTHBIX W MHUCHhMEHHBIX
TEKCTax, JaBaTh MOSCHEHUS 110 X0y PEIICHHS 3a/Ia4i, KOMMEHTHPOBATH MOJTYICHHBIN PE3yIIbTaT;

B XO0JI¢ OOCYXJIEHUS 3aJlaBaTh BONPOCHI IO CYIIECTBY OOCYXJTaeMOW TEMBI, MPOOIIEMEI,
pelraeMoi 3a/1auu, BBICKA3bIBATh WJICH, HAIICJICHHBIC HA IMOWCK PEIICHHsS, COMOCTABISATh CBOU



CYXKICHHS C CY)KIEHUSIMU IPYI'MX YYaCTHHUKOB JMajora, oOHapyXHBaTh pa3jiHuue U CXOJICTBO
MO3HLINH, B KOPPEKTHOU popme (HOpMyTHUpOBaTh Pa3HOTTIACHS, CBOU BO3PAKECHHUS;

IPEJCTaBIISITh PE3YJIbTAaThl PEIICHUs 3aJauM, IKCIEPUMEHTAa, MCCIEAOBaHUSA, IPOEKTa,
CaMOCTOSITENILHO BBIOMPATh (POPMAT BBICTYIUICHHS € YIETOM 3aa4 MPE3CHTALUU U OCOOCHHOCTEN
ayJIMTOPUH.

22.6.2.5. Y obOyuatomerocst Oyayt chOpMHUpOBaHBl YMEHHS CaMOOPTaHHM3allMM KaK 4acTh
PEryJIATUBHBIX YHHUBEPCAIbHBIX Y4EOHBIX JCHCTBHIA:

COCTaBIATh IUIAH, aJTOPUTM pEIICHUs 3a/Jayd, BBIOMPATH CIOCOO pelIeHUs ¢ y4&ToM
UMEIOLINXCSA PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATh U KOPPEKTHUPOBATH
BapUaHTHI pEIICHUH ¢ y4€TOM HOBOM MH(pOPMALIUH.

22.6.2.6. Y oOywaromierocst OyayT CGOpPMHUPOBAHBI YMEHHUS CAaMOKOHTPOJS KaK dYacTh
PETYJISTUBHBIX YHUBEPCAIbHBIX yUEOHBIX IEHCTBHIA:

BJIQ/ICTh HABBIKAMHY MTO3HABATEIBHON pe(ICKCUU KaK OCO3HAHUS COBEPIIAEMbIX JICUCTBUN U
MBICTTUTENIbHBIX TPOLECCOB, UX PE3YIbTATOB, BIaI€Th CIIOCOOaMU CaMOIIPOBEPKH, CAMOKOHTPOJIS
mpolecca U pe3ysibTaTa pelieHrsl MaTeMaTHYeCKON 3a/1auH;

MPEeIBUIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh NpPHU PEUICHHM 33Jayd, BHOCHTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIHCTB, JaHHBIX, HAIJIEHHBIX OIMIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa LIEJIN U YCIOBUAM, OOBSACHATH IPUUUHBI JOCTUKECHUS
WIM HENOCTH)KEHUS pEe3yJbTaTOB JAESATEIbHOCTH, HAaxXOAUTh OLIMOKY, JlaBaTh OLEHKY
IPUOOPETEHHOMY OIIBITY.

22.6.2.7. Y obyuarouierocs 6yayT copMupoBaHbl yMEHUSI COBMECTHOM J€SITEIbHOCTH:

MOHUMATh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U MHIUBUIYaTbHOW pabOTHI MpH
pelieHur y4eOHbIX 3a/Jay, NPUHUMATh IeJlb COBMECTHON JEATEIbHOCTH, IUIaHUPOBAThH
OpraHHU3aII0 COBMECTHOM paboThl, pacmpeienarTh BUABI padoT, TOTOBapHBaThCs, OOCYKIATh
MPOLIECC U PE3YNIbTAT paboThl, 0000IIaTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPYIIOBBIX (popmax paboThl (00CyXIeHUS, OOMEH MHEHHH, «MO3rOBbIE
LITYPMBI» U UHBIE), BBIITOJIHATH CBOIO YaCTh pa00OThI U KOOPIMHUPOBATH CBOU JEHCTBUS C APYTUMU
WIeHaMU KOMaH/]Ibl, OLIEHMBAaTh KAayeCTBO CBOETO BKJIaJa B OOIIMN MPOAYKT IO KPUTEPHSIM,
c(OpMyJIMPOBAHHBIM YYACTHUKAMH B3aUMOJIEHCTBUS.

22.6.3. IlpenmeTHble  pe3ylbTaThl OCBOEHHUS  (enepaabHON  pabouell  MporpaMMel
10 MaTeMaTHKe MPEJCTaBIEeHbl MO ToAaM OOy4YeHHMs B PaMKax OTHAENbHBIX Y4eOHBIX KYypCOB
B COOTBETCTBYIOIMX pa3Jielax HAaCTOSALIEH POrpaMMBl.

22.7. Pabouass mporpaMMa ydeOHOro Kypca «AnreOpa M Hayala MaTeMaTH4ecKOro
aHaJINU3a.

22.7.1. IlosicHuTeNbHAS 3aMKCKa.

22.7.1.1. YueOnbIil kypc «Anredpa u Hayama MaTeMaTHYECKOTO aHAJN3ay SBIISAETCS OJTHUM
13 HamOoJiee 3HAYMMBIX B IMPOTpaMMe CpPeTHEro oOIIero o0pa3oBaHUs, MOCKOJBKY, C OJIHON
CTOPOHBI, OH 00ecIeYnBaeT MHCTPYMEHTAIbHYIO 0a3y JUI U3y4EHHs BCEX eCTECTBEHHO-HAYYHBIX
KYpCOB, a C JPyroil CTOPOHBI, (POPMHUPYET JIOTHYECKOE U AOCTPAKTHOE MBIIUICHHUE 00YJatOIUXCs
Ha YypOBHE, HEOOXOAMMOM JJsi OCBOEHHMS HWH(POPMATUKU, OOLIECTBO3HAHMS, HCTOPHH,
CJIIOBECHOCTH M JAPYrMX IUCIMIUIMH. B paMkax ngaHHOro y4yeOHOro Kypca oOydyaromiuecs
OBJIAJICBAIOT YHHUBEPCAIbHBIM SI3BIKOM COBPEMEHHOM HayKu, KoTopas (opMynHpyeT CBOU
JOCTHKEHUS B MaTeMaTtudeckoit popme.

22.7.1.2. YueOHbIil Kypc areOpbl ¥ Haval MaTeMaTHYEeCKOTO aHAIN3a 3aKJIa/IbIBa€T OCHOBY
JUISL YCHEIIHOTO OBJIAZICHUS] 3aKOHAMH (U3MKH, XUMHH, OUOJIOTMH, TOHHMMAHUS OCHOBHBIX



TEHACHIMA pPa3BUTHS HPKOHOMUKH M OOLIECTBEHHOW >KM3HHU, IMO3BOJISIET OPUEHTHPOBATHCS B
COBPEMEHHBIX IU(POBBIX M KOMITBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO HCIIOJIb30BAaTh WX IS
JanpHeimero o0pa3oBaHus U B MOBCEIHEBHON KU3HU. OBlazieHne abCTPaKTHBIMH H JIOTHYECKU
CTPOTMMH KOHCTPYKLHUSMHU aJIreOpbl 1 MaTEMAaTUYECKOTO aHAJIN3a pPa3BUBAET YMEHUE HAXOJIUTh
3aKOHOMEPHOCTH, 0OOCHOBBIBAaTh HCTHHHOCTb, JIOKA3bIBATh YTBEPKACHUS C TOMOILBIO HHIYKIHH
U paccyXJaTh JeAyKTUBHO, HUCIOIb30BaTh 0000IICHHE U KOHKPETU3AlUI0, a0CTparupoBaHue U
aHAJIOTHIO, POPMUPYET KPEaTUBHOE U KPUTHUECKOE MBILILICHHUE.

22.7.1.3. B xoxe wu3yueHus ydeOHOTO Kypca «Airedpa W Hayajla MaTEMaTHYECKOTO
aHaiu3ay oOydalIliuMecs IOJIy4aloT HOBBIM  ONBIT  pelIeHHs] MNPUKIAAHBIX 33724,
CaMOCTOSITEJIBHOTO ITIOCTPOEHMSI MATEMAaTUUECKHUX MOJIENIEH pealIbHbIX CUTYalUi, THTEpIIpEeTaluu
IIOJIyUEHHBIX DEIIECHUH, 3HAKOMSTCS C MpPUMEpPaMHM MAaTEMaTHYECKMX 3aKOHOMEPHOCTEH B
IIPUPOJIE, HAYKE U UCKYCCTBE, C BBIIAIOIIMMUCS MATEMATUYECKUMU OTKPBITUSMH U UX aBTOPaMH.

22.7.1.4. YuebHsblil Kypc 0071a1aeT BOCIUTATEIBHBIM ITOTEHIIUAIOM, KOTOPBII peann3yercs
KaK yepe3 yueOHbIi MaTepHrall, ClIocOOCTBYIOMUHN (HOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS, TAK
U yepe3 crnenupuKky ydeOHOUM IesTeNbHOCTH, TPEOYIOUIeH MPOJOIKUTENFHON KOHIICHTPAIIUU
BHUMAaHUs1, CAMOCTOSTEIbHOCTH, aKKYPaTHOCTH U OTBETCTBEHHOCTH 32 MOJTY4YE€HHBIN pe3ynbTar.

22.7.1.5. B ocHOBe MeTOAMKU OOy4deHHs anreOpe M HayajlaM MaTeMaTHYeCKOro aHaiu3a
JCKUT NEATETLHOCTHBIN MPHHLIUT 00y4eHUSI.

22.7.1.6. B ctpykType yueOHOTrO Kypca «Ayredpa W Hadaisa MaTeMAaTHYECKOTO aHAIM3a»
BBIJIEJICHBl CIIEIYIOIINE COJEPIKATEIbHO-METOINYECKUE JIMHUU: «Yucia U  BBIYUCIECHUAY,
«DyHkuuu U rpadpuku», «YpaBHEHUsS U HepaBeHCTBay, «Havama mareMaTtndyeckoro aHajiusay,
«MHOXecTBa | JIoTHKay. Bce OCHOBHBIE COAEpPKATEIbHO-METOANYECKHUE JIMHUU U3YYaroTCs Ha
MPOTSKEHUH JBYX JIeT OOydeHHs Ha YpOBHE CpelHero ooiiero oOpa3oBaHUS, €CTECTBEHHO
JOTIONHSSL APYr Apyra W MOCTENEHHO HACHINAsCh HOBBIMH TeMaMHU M pasnenamu. JlaHHBIN
yueOHBI KypC SBJSETCS WHTErPAaTUBHBIM, IOCKOJBKY OOBEAMHSET B cebe colepikaHue
HECKOJIbKUX MaTeMaTUYeCKUX TUCIUIUINH, TAKUX KaK anre0pa, TPUTOHOMETPHS, MaTeMaTUYeCKUI
aHaJIN3, TEOpUs MHOXKECTB, MaTeMaTHuecKas Jloruka u apyrue. [lo mepe Toro kak odydarommuecs
OBJIaJICBAIOT BCE Oosiee MIMPOKMM MAaTeMAaTUYECKHUM arlaparoM, y HHUX IOCJIEeI0BaTEIbHO
dbopMupyeTCsl ¥ COBEPIICHCTBYETCSI yYMEHHE CTPOUTh MaTEeMaTHUECKyI0 MOJENIb pPEabHOU
CUTyalluu, MPUMEHATh 3HAHUS, MOJYYEHHbIE NPU H3YyUYEHUU Y4eOHOro Kypca, IJis pelieHus
CaMOCTOSITENEHO CHOPMYITHPOBAHHONW MaTEeMaTUYECKOM 3a1au, a 3aTeM UHTEPIPETUPOBATH CBOMI
OTBET.

22.7.1.6.1. ConepxxarenbHO-MeTOIUYECKasT JUHUS «Yucna W BBIYMCICHUS 3aBEpPILIAET
dbopMUpOBaHNE HABBIKOB HCIIOIB30BAHUS JEHCTBUTENBHBIX YHCEN, KOTOpOE OBLJIO HAauyaTo Ha
YpOBHE OCHOBHOTO 001iero oopaszoBanusi. Ha ypoBHe cpeanero oOrmero oOpazoBanusi ocodoe
BHHUMaHue yaensercss GOpMHUPOBAHUIO HABBIKOB PAllMOHAJIBHBIX BBIYMCIEHUH, BKIIOYAIOUINX B
ce0sl MCIOJIb30BaHNE PA3IUYHBIX (OPM 3aIUCH YHCIA, YMEHHE AeNaTh NMPUKUIKY, BBIIOIHATH
npUOIKEHHBIE BRIYUCIICHUS, OLIEHUBATh YHCIOBBIE BHIpAYKEHUS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. MHOKECTBa HATypaJIbHbBIX, IIEJIbIX, PAllMOHATIBHBIX U JIEWCTBUTENIbHBIX YHCEIl
JOTIOJIHAIOTCS. MHOXXECTBOM  KOMIUIEKCHBIX uMcel. B KaxIoM M3 3TUX MHOXECTB
paccMaTpUBAIOTCSl CBOMCTBEHHBbIE eMy crenuduyeckre 3aa4dl U OomNepalyu: JAeJeHHe Halelo,
OTIEpUPOBAHUE OCTAaTKaMH Ha MHOKECTBE IIEJTBIX YHCEN, 0COObIe CBOMCTBA pAIlMOHATBHBIX U
MppaLMOHATIBHBIX YHCeN, apu(METHUYECKHIE Ollepaliy, a TAK)Ke U3BJIEUECHHE KOPHS HAaTYpaJlbHOM
CTENEHH Ha MHOXXECTBE KOMIUIEKCHBIX uHcelsl. biaronmapsi mocienoBaTelbHOMY pacIIMPEHUIO
Kpyra UCHOJb3yeMbIX UHCEIT U 3HAKOMCTBY C BO3MOKHOCTSIMM MX HPHUMEHEHUS Ji pelleHus
pa3IMyYHbIX 337a4 (popMHpyeTcs MpeacTaBIeHNe O eAMHCTBE MaTeMaTHUKN KaK HAyKU U €€ poJid B



MOCTPOCHUU MOJIEJIeH pealbHOTO MHpPA, IIUPOKO UCTIOIB3YIOTCS 0000IEHNE U KOHKPETU3alUs.

22.7.1.6.2. JIuaus «YpaBHEHMsI M HEPABEHCTBa» PEAJIU3YETCs HAa MNPOTSHKEHUU BCETO
o0y4yeHHs Ha yPOBHE CpeiHero o0miero o0pazoBaHusl, TOCKOJIBKY B KaK0M paszzene [Iporpammel
NPEIYCMOTPEHO peIIeHHEe COOTBETCTBYIOUIMX 3aad. B pe3ynprare o0y4aromuecs OBIIAJCBAIOT
pa3IMYHBIMM ~ METOJAMHU  PEIICHUS PalUOHAIBHBIX, HWPPALHOHANBHBIX, OKA3aTEIbHbIX,
Jorapu(pMHUUECKUX U TPUTOHOMETPUYECKUX YPaBHEHM, HEPABEHCTB M CHUCTEM, a TaKXKe 3a/ad,
colepkaiux mnapamerpsl. [lomyyeHHbIE yMEHHS HIMPOKO MCIONB3YIOTCS IMPH HCCIEI0BAHUU
GyHKIHMI ¢ TOMOIIBIO TPOU3BOJHOMN, IIPU PEIICHUH NMPUKIIAJAHBIX 33/1a4 U 33]]a4 Ha HaXOXKJCHHE
HauOOJBIINX U HAMMEHbIIUX 3HaYeHUi GyHKuuu. [lanHas comepkareiabHasi JUHUS BKIIOYAET B
ceOs1 Tarke (GOpPMHUPOBAHME YMEHHUH BBINOJHATH Pacu€Thl MO Qopmynam, Mpeodpa3zoBaHUs
palMOHAIBHBIX, UPPAIMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKCHHUH, a TaKk)Ke BBIPAKECHUM,
colepKalmx creneHn M Jorapudmel. braromapst u3yueHuio anreOpandeckoro Marepuala
MPOUCXOIUT JallbHEHIIee pa3BUTHE AITOPUTMHYECKOTO ©  aOCTPAaKTHOTO  MBIIUICHUS
oOyuaromuxcsi, GOpMHUPYIOTCSI HaBBIKUA ACITYKTUBHBIX PACCYKIEHUHM, pabOThl ¢ CUMBOJbHBIMU
dbopMamu, TpeaCcTaBICHUs 3aKOHOMEPHOCTE M 3aBUCUMOCTEH B BHJIE PABEHCTB U HEPABEHCTB.
Anre6pa npeanaraet 3QpGeKTUBHbIE HHCTPYMEHTHI I PEHICHUs] IPAKTHUYECKUX U €CTECTBEHHO-
HAYYHBIX 3a71a4, HArJISAHO IEMOHCTPUPYET CBOM BO3MOXHOCTH KaK sSI3bIKa HAYKH.

22.7.1.6.3. ConepxatenpHo-MeToAn4YecKast JuHUA «DyHKIMH W rpaduKu» TECHO
HeperyieTaeTcs ¢ ApYrUMH JIUHHUSIMH Y4eOHOIro Kypca, MOCKOJIbKY B KaKOM-TO CMBICIE 3a/1aéT
[OCJIEI0BATENbHOCT ~ M3yY€HUsT MaTepuana. V3ydeHue  CTENeHHOM, IOKa3aTelbHOMH,
norapu(MHUECKON U TPUTOHOMETPUUICCKUX (DYHKIUH, UX CBOMCTB U rpauKOB, UCIIOJIL30BAHNE
byHKIMH 1S pereHust 3a/1a4 U3 IpYruxX y4eOHbBIX MPEAMETOB U pealbHON )KMU3HU TECHO CBSI3aHO
KaK C MaTeMaTU4YeCKUM aHaJIM30M, TaK W C PElIEHUEM ypaBHEHWIl M HepaBeHCTB. IIpu sTom
0oJbIIOe BHUMaHHE yremiseTcss (GOpMUpPOBAHUIO YMEHHUS BhIpaxarh (popMmynamMu 3aBUCHMOCTH
MEXy Pa3IMYHBIMU BEJIMYMHAMH, HCCIEA0BAThH MOJYy4YeHHbIE (YHKIUU, CTPOUTh MX TpaduKu.
Matepuan 53TOH coaepKaTenpbHOM JIMHUM HalleJIeH Ha pa3BUTHE YMEHUH U HaBBIKOB,
MO3BOJISIIOIIUX ~ BBIPAXATh 3aBUCHMOCTH MEXAY BeJIMYMHAMH B  Pa3IMuHON  (opmMme:
aHAJTUTUYECKOM, Trpaduyecko U clIoBeCHOM. Ero wu3ydeHwe CcrnocoOCTBYeT pa3BUTHIO
AITOPUTMHUYECKOTO MBIIIJIEHHUS, CTIOCOOHOCTH K 0000IICHUIO M KOHKPETU3AIUH, UCTIOJIb30BaHUIO
AHaJIOTUH.

22.7.1.6.4. ConepxxarenbHas nuHUS «Hadama maremMaTH4eckoro aHaiau3a» IM03BOJISIET
CYIIECTBEHHO PACIIMPUTh KPYI KaK MaTeMaTHYeCKUX, TaK U MPHUKIAJHBIX 3a/1ad, JTOCTYMHBIX
00yJaromuMcs, TaKk KaK y HUX MOSBISETCS BO3MOKHOCTh CTPOUTH TpadUKU CIOKHBIX (DYHKIIUH,
OTIpeIeNIATh UX HAUOONbIINE U HaUMEHBIINE 3HAYEHUS, BBIYUCIATh TUIOMAI QUTYyp U 0ObEMBI
TeJ, HaXOUTh CKOPOCTH U yCKOpeHUs mpolueccoB. JlaHHas copepkaTenbHasi JIUHUS OTKPBIBAET
HOBBIE BO3MOXKHOCTH TIOCTPOCHHSI MaTEMaTHYECKUX MOJIEICH pealbHBIX CHUTYallUi, MO3BOJISET
HaXOJIUTh HaWJIydlllee pelIeHWe B TNPHUKIAJAHBIX, B TOM YHCIIE COIHATHHO-DPKOHOMHYECKHUX,
3aJayax. 3HAKOMCTBO C OCHOBaMH MAaTeMaTHMYeCKOro aHajiu3a CIOCOOCTBYET pAa3BUTHIO
abCcTpakTHOTO, (HOPMATBEHO-TIOTHYECKOTO U KPEaTUBHOTO MBIIUICHUS, (POPMHUPOBAHUIO YMEHUN
pacro3HaBaTh MPOSBICHUS 3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE U UcKyccTBe. OOydaromuecs
Y3HAIOT O BBIJAIOIIUXCS PE3yJIbTaTax, MOJYYEHHBIX B XOJI€ pa3BUTUA MAaTEMATUKH KaK HayKH, U
00 UX aBTOpax.

22.7.1.6.5. ConepxarenbHO-MeTOIMYeCKasd JUHHUS «MHOXKECTBA W JIOTHKa» BKIIOYAET B
ce0sl DJIIEMEHTHI TEOPHH MHOXKECTB M MaTEeMaTHYECKON JIOTHKH. TeOopeTHKO-MHOKECTBEHHBIC
MPEJICTaBICHNs] TPOHU3BIBAIOT BECh KypC LIKOJIBHOM MaTeMaTHKU W IpeajaramT Haubolee
YHUBEPCAITBHBIM SI3BIK, OOBEIUHSIONINI BCE pa3feibl MaTeMaTUKH W €€ TPWIOKEHUH, OHU



CBA3BIBAIOT Pa3HbIE MAaTEMAaTUYECKUE NUCLUUIUIMHBI U UX IPUJIOKEHUS B €IMHOE Iienoe. BaxkHo
JIaTh BO3MOXHOCTH OOYUaloIIeMycsi TOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK COBPEMEHHOM
MaTEMaTUKHU U UCIIOJIb30BATh €T0 I BBIPAXKEHUS CBOMX MbICJIEH. [IpyruM BakKHBIM NIPU3HAKOM
MaTEeMATHKU KaK HAyKH CJEAyeT NPU3HATH CBOWCTBEHHYIO €M CTPOrocTh OOOCHOBAaHUU U
CJIeIOBaHHE ONPECIEHHBIM IIPaBUIIaM ITOCTPOECHUS JOKA3aTEIbCTB. 3HAKOMCTBO C 3JIEMEHTaMU
MaTeMaTHYeCKOM JIOTMKU CHOCOOCTBYET Pa3BUTHIO JIOTMYECKOI'O MBILIUIEHUS OOy4aroIluxcs,
IIO3BOJISIET UM CTPOUTH CBOU PACCYKIEHUS Ha OCHOBE JIOTHUECKUX MpaBuil, (GOPMUPYET HABBIKU
KPUTHUYECKOI'O MBILIICHHUS.

22.7.1.7. B yuebHOM Kypce «Airedpa u Hauajaa MaTeMaTHIEeCKOT0 aHAJIM3a» PUCYTCTBYIOT
OCHOBbl ~ MaTE€MaTH4YE€CKOT0  MOJAEIUPOBAaHUSA, KOTOpbIE  IpPU3BaHbl  CIOCOOCTBOBAThH
(OpMHPOBAHNIO HABBIKOB IOCTPOCHHUS MOJIENEH pEANbHBIX CHTyallUd, HCCIEJOBAHUS ITHUX
MOJIeJIE C TOMOIBIO0 ammapara aiareOpsl M MaTEeMaTHYECKOro aHaliu3a, HWHTEpIpeTaluu
IIOJIyUEHHBIX pE3yJabTaToB. Takue 3aJaHus BIUIETEHbl B KaXAbld W3 pa3JlielioB IPOrpaMMbl,
IIOCKOJIBKY BECh Marepuai yueOHOro Kypca IIUPOKO UCIOJb3YETCs AJS PElIeHUs MPUKIIaJHbIX
3agau. llpum pemeHMM peanbHBIX —MPAKTHUECKUX 3a7ad  OOydarolluecs pa3BUBAIOT
HaOJI0AaTEIbHOCT, YMEHUE HaXOJIUTh 3aKOHOMEPHOCTH, abCTparupoBaThbCs, HCHOIb30BAThH
aHaJIOTHI0, 0000IIaTh M KOHKPETH3MpOBaTh Ipobiemy. JlesaTenbHOCTh MO0 (OPMHUPOBAHUIO
HaBBIKOB PEIICHUs MPUKIIAJHBIX 3a/1a4 OPraHU3yeTCs B MPOIIECCe U3yUEHHs BCEX TeM Yy4eOHOTo
Kypca «AnreOpa 1 Hadajia MaTeMaTHYECKOTO aHATTU3a.

22.7.1.8. Obmiee umcio YacoB Uil HM3Y4YeHHs Y4eOHOro Kypca «AureOpa W Hadana
MaTeMaTH4ecKoro anaausa» — 272 4aca: B 10 kiacce — 136 gacos (4 yaca B Hezen), B 11 kiacce
— 136 4yacoB (4 uaca B Henemo). Bo3MokHa KOPPEKTHPOBKAa OOIIEro 4YHCiIa 4YacoB,
PEKOMEH/IOBAaHHbIX Ul M3y4eHUs Y4eOHOro Kypca, ¢ y4eTOM HHIUBUAYAJIBHOIO MOIX0/a
00pa30oBaTeNbHBIX OpraHU3alui K yri1yOJeHHOMY U3yUEeHHUIO allreOphbl U Hayall MaTeMaTH4eCKOro
aHaJIM3a, B paMKax COOJIIO/ICHUS TMTMEHMYECKMX HOPMAaTHBOB K HEAEIbHOM 00pa3zoBaTesIbHOMN
Harpyske.

22.7.2. Conepxanue ooyuenus B 10 knacce.

22.7.2.1. Uucna v BBIYUCIICHHUS.

Pannonanehele uyncna. OOBIKHOBEHHBIE U JECATUYHBIE APOOH, MPOLEHTHI, OECKOHEUHBIE
nepuojuyeckue apodu. Ilpumenenue apoOeil 1 MPOLEHTOB Ul pellleH s MPUKIaIHbIX 3a/1a4 U3
Pa3IMYHBIX OTPACIIEN 3HAHUN U peallbHOU KU3HHU.

JleiicTBuTenpHble uncia. PannoHanbHble W MppalMOHaNbHble 4Hcaa. ApupMeTHuecKue
ornepanuuu ¢ JEHCTBUTEIBHBIMHU 4YMCIaMH. MOAyib AEMCTBUTEIBLHOIO YMCIAa U €ro CBOMCTBA.
[TpuOn>kE€HHbIE BBIYMCICHUS, IpaBWIa OKPYIJIEHMs, TNPUKHUJIKA U OLEHKa pe3ysbrara
BBIYMCIICHUM.

Crenenb ¢ nenbiM nokaszareneM. bunom Herotona. Mcnons3zoBanue noaxoasieit GpopMbl
3anyucy JEHCTBUTENBHBIX YHUCEN JUIsl pEIICHUs MPAKTUYECKUX 33]1a4 U MIPEJICTaBICHNS JaHHBIX.

Apudmernueckuil KOpeHb HaTypaJIbHON CTEIIEHH U €ro CBOICTRA.

CreneHp ¢ palMOHAIBHBIM IIOKAa3aTeeM U €€ CBOMICTBA, CTENEHb C JEHCTBUTEIILHBIM
IIOKAa3aTENEM.

Jlorapudm umncna. CoiicTBa jgorapudma. JlecaTHuHbIe U HATypalbHbIE JIOTapU(MBI.

CuHyc, KOCHHYC, TaHT€HC, KOTAHT€HC YHCJIOBOIO aprymMeHTa. ApKCHUHYC, apKKOCHUHYC H
apKTaHT€HC YHCIOBOT0 apryMeHTa.

22.7.2.2. YpaBHEHNS U HEPABEHCTBA.

ToxaecTBa ¥ TOXAECTBEHHbIE NpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YypaBHEHHS.



PaBHOCHIIBHBIE YpaBHEHMS U YpaBHEHHUsI-CIIeACTBUs. HepaBeHCTBO, pellleHre HEPaBEHCTBaA.

OCHOBHBIE METO/IbI PELICHHS LENbIX U JPOOHO-pAllMOHATBHBIX YPAaBHEHUN M HEPABEHCTB.
MHoOrouseHsl OT OAHOW NIEPEMEHHOM. [e1eHne MHOrOWwIeHa Ha MHOTOWIEH € OCTaTKOM. Teopema
Bbe3y. MHorounens! ¢ nensiMu ko3 duninentamu. Teopema Buera.

ITpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUM, COJIEPIKALNX CTEIIEHU U KOPHH.

HppauronanbHbie ypaBHeHHs. OCHOBHBIE METO/bI PELICHUS] UPPALMOHAIBHBIX YPAaBHEHUM.

IToka3zaTenbHble ypaBHEHUsA. OCHOBHBIE METO/IbI PEIIEHUS [T0KA3aTEIbHBIX YPABHEHUH.

[Tpeobpa3zoBanue BbIpaKeHH, COIepKalINX Jorapu(MBI.

Jlorapudmuueckue ypaBHeHUA. (OCHOBHbIE METOJBI pEHICHUS JIOTapUPMHUUECKUX
YpaBHEHUM.

OcHoBHBIE TpHroHOMeTpHueckue ¢Gopmynsl. [IpeobpazoBaHne TPUTOHOMETPHUUECKUX
BBIPAKECHUM. PellleHre TPUroHOMETPUYECKUX YPaBHEHHM.

Pemienne cucreM IMHEHHBIX ypaBHEHMH. Marpuiia CHUCTEMbl JIMHEHHBIX YpPaBHEHMM.
Onpenenurens MaTpuipl 2X2, €ro TreOMETPUYECKUMH CMBICI W CBOMCTBA, BBIYUCICHUE
€ro 3Ha4Y€HMs,, NPUMEHEHUE OIpPEACNIUTENsl [Js PEUICHUsS CHUCTEMBbl JIMHEHHBIX YpaBHEHUU.
Pemenne npukiaiHbIX 3a7ady C NOMOILIBIO CHUCTEMbl JIMHEWHBIX ypaBHeHUM. lccienoBanue
MIOCTPOEHHON MOJIENN C MOMOLIBIO MATPULL U ONPEACTUTENIEH.

IlocTpoeHrne MaTeMaTH4eCKUX MOJEIEH PEabHOM CHTyallMd C IIOMOIIBK) YPaBHEHUH U
HepaBeHCTB. [IpuMeHeHre ypaBHEHUI 1 HEPABEHCTB K PEIICHNUI0 MaTeMaTHUECKHX 3a/1a4 U 3a7a4
U3 pa3IMyYHbIX 00JacTel HayKU U peasibHOM JKU3HU.

22.7.2.3. ®yHKIMU ¥ TpaduKy.

Oyuknus, crnocoObl 3amanus ¢GyHkuH. B3anMHo oOpatnbie ¢yHkiuu. Kommosunus
byukuuii. ['padux pynkumun. dnemeHTapHbie mpeodpa3oBanus rpagukoB GyHKIHHN.

Ob6unacTp onpeneneHus 1 MHOXKECTBO 3HaueHu GyHkiuu. Hymu gynkuuu. [Ipomexytku
3HAKOIMOCTOsHCTBA. YETHble M Heu€THble GyHKiuuU. [lepuoanueckue Qynkuuu. [IpomexxyTku
MOHOTOHHOCTH (pyHKUMU. MakcuMyMbl U MUHUMYMBI (yHKIIMU. Hanbomnbiiee U HauMeHblIee
3HaueHusl QYHKIMU Ha IPOMEKYTKE.

Jluneitnasi, kBagpaTuyHasi U JpOOHO-IMHENWHas QYHKIUU. DJIEMEHTapHOE HUCCIeI0BaHUE U
MOCTPOEHNE UX TPadUKOB.

CrenenHasi (yHKIMSA C HATypaJIbHBIM M IIE€JbIM Moka3arenem. EE cBoiicTBa u rpaduk.
CpoiicTBa 1 rpaduk KOpHA n-od CTENeHU Kak (yHKIMH OOpaTHOM CTENEHH C HaTypalbHBIM
IIOKa3aTENEM.

[Toka3zarenbHas u norapupmudeckas (GyHKLIUHU, UX CBOMCcTBA U rpaduku. Mcnons3oBaHue
rpaduKoB QYHKIUH U1 peleHns ypaBHEHUH.

Tpuronomerpuueckass OKPYXHOCTb, OINPEIEIIEHUE TPUTOHOMETPUUYECKUX  (YHKIIHM
YHUCJIOBOTO ApIyMEHTA.

@OYHKIMOHAIbHBIE 3aBUCMOCTH B PEAJIBHBIX Ipolieccax U sBJIEHUSAX. ['papuku peanbHbIX
3aBUCUMOCTEM.

22.7.2.4. Hauana MaTeMaTUYECKOIO aHAIU3a.

[TocnenoBarenbHOCTH, CIIOCOOBI 3aJaHUS TIOCIe0BaTeIbHOCTEH. MeTo MareMaTuyecKon
UHAYKIMA. MOHOTOHHBIE M OTpPaHUYEHHBIE IOCIEN0BATEIBHOCTU. VcTOpHs BO3HMKHOBEHUS
MaTeMaTHYECKOro aHaJIn3a Kak aHaJln3a 0ECKOHEYHO MaJIbIX.

Apudmernueckass U reoMeTpuyeckas — mporpeccud.  beckoHeuHo — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma 6eCKOHEUHO YOBIBArOIIeH reoMeTpHUeCKON MpPOTrpecCHu.
JIMHEeNHBII M SKCHOHEHUHAIbHBIM pocT. Yucno e. @opMmyna CIHOXKHBIX MPOLIEHTOB.
Hcnonp30BaHne IPOrpeccuy JUIsl pelIeHnsl pealibHbIX 3aa4 MPUKIaHOTO XapaKTepa.



HenpepsiBHBIC QYHKIIMH U UX CBOWCTBA. TOUYKHM pa3pbiBa. ACUMIITOTHI TPaprKOB () YHKIIHA.
CaoiicTBa (hyHKIMI HENpPEPHIBHBIX HAa OTpe3Ke. MeToJl MHTEPBAJIOB JJISl PELICHUs HEPaBEHCTB.
[TpuMeHeHne CBOWCTB HETIPEPBIBHBIX (DYHKLUHN IS pEIICHHS 3a1a4.

[TepBasi u Bropas mpou3BoaHbIe GyHKIMH. OnpeneeHne, TeOMETPUISCKUN U (pU3NIecKuii
CMBICJI IPOU3BOIHON. Y paBHEHHE KacaTelbHOH K rpaduky QpyHKINH.

[TpousBoaubie aneMeHTapHbIX (GyHKIMi. [Ipon3BoIHAas CYyMMBI, IPOU3BENECHNUS, YACTHOTO U
KOMIO3UINH (YHKIIUH.

22.7.2.5. MHOXecTBa U JOTHKA.

MHOeCTBO, Olepaly HajJl MHOXECTBaMU M UX CBoWcTBa. Jlmarpammel Dinepa—BeHHa.
[IpuMeHeHrnEe TEeOpEeTUKO-MHOKECTBEHHOIO ammnapara Juis ONMCaHUs peajbHBIX IPOLECCOB U
SIBJICHUM, TIPU PEIICHUH 3314 U3 APYTHX y4eOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MATEMaTHYECKOTO 0OBEKTA, CIIEACTBUE, JOKA3aTEIbCTBO,
PaBHOCUJIbHBIE YPABHEHUS.

22.7.3. Conepxkanne o0yuenus B 11 kiacce.

22.7.3.1. Uucna v BIYUCIICHHUS.

Harypanbuble u nensle uucna. [IpuMeHeHHe MNpPU3HAKOB JEIMMOCTH LEJbIX YHUCEN,
HanOoypmmi o0 nenutens (nanee — HOJl) m mHammensbinee obmiee kpatHoe (nanee -HOK),
OCTaTKOB I10 MOAYJI0, anroputMa EBKiinja s pemenus 3a1a4 B LeIbIX YUciax.

KomniekcHble uumcna. AnreOpavueckas M TPUTOHOMETpUYECKas (OpPMBbI  3alucu
KOMIUIEKCHOTO Yucia. ApupMeTHUECKHE ONepalud ¢ KOMIUIEKCHBIMU unciaMmu. M3o0pakenue
KOMIUIEKCHBIX YHCEJI Ha KOOPIAUHATHOM MtockocTh. Popmysia Myaspa. KopHu n-oii cTenenu u3
KOMIUIEKCHOTO uucia. l[lpuMeHeHHMe KOMILJIEKCHBIX 4YHCEN JJs pemieHus (Uu3ndeckux u
r€OMETPUUYECKHX 3aau.

22.7.3.2. YpaBHEHHS U HEPABEHCTBA.

Cucrema U COBOKYITHOCTh YPABHEHHUI U HEPaBEHCTB. PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
ciencTBus. PaBHOCUIIbHBIE HEPABEHCTBA.

OT6op KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUH C TOMOIIBIO TPUTOHOMETPUUECKOU
OKpPYXHOCTH. Pelienne TpuroHoMeTpu4ecKux HepaBeHCTB.

OcCHOBHBIE METO/IbI PEILIEHUS TOKA3aTENbHBIX U JIOrapu(pMUIECKIX HEPABEHCTB.

OcHOBHBIE METO/IbI PELLIEHUSI UPPALIIOHATILHBIX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUSI CHCTEM M COBOKYITHOCTEH PAllMOHANIbHBIX, UPPALIMOHAIIBHBIX,
MOKAa3aTeNbHBIX U JOTapu(PMHUUECKUX YPaBHEHHI.

VYpaBHEHUsI, HEpAaBEHCTBA U CUCTEMBI C TapaMeTpamH.

[IpuMeHeHre ypaBHEHUW, CUCTEM M HEPABEHCTB K PEHICHUI0 MaTeMaTHYEeCKUX 3aJad U
3ala4 U3 Pa3MYHbIX oO0jacTel HAyKd M peajlbHOW JKWU3HM, HMHTEPHpETAIUs IOJY4YEHHBIX
pe3yabTaToB.

22.7.3.3. ®yukuuu u rpaduk.

I'paduk xommnozunmu ¢yHkiuil. ['eomerpuueckne oOpa3bl ypaBHEHHI M HEPaBEHCTB Ha
KOOpPJMHATHOM INIOCKOCTH.

Tpuronomerpuueckue GyHKIHH, UX CBOWCTBA U TpaUKH.

['padmyeckue METOIbI PEIICHUs] YpaBHEHUI 1 HEPaBEHCTB. [ paduueckue MeTobl pelIeHUs
3a/1a4 ¢ mapamMeTpaMmH.

Hcnonp3oBanne rpagukoB (YHKIHMA I WCCIEJOBAHUS MPOIIECCOB W 3aBHUCHUMOCTEH,
KOTOpBIE BO3HUKAIOT MPHU PELICHUH 3a/1a4 U3 IPYruX yUeOHBIX MPEIMETOB U peaabHON KU3HU.

22.7.3.4. Hayana MmaTeMaTH4YECKOIO aHAIN3A.

[TprMeHeHre NPOU3BOAHOMN K UCCIIEIOBAaHUIO (PYHKIMNA HA MOHOTOHHOCTb U 9KCTPEMYMBI.



Haxosxnenne HanOobIIero 1 HAMMEHBIIIETO 3HAYCHUH HEMPEPhIBHON (YHKIIMHA HA OTPE3KE.

[IpumMeHeHre NTPOU3ZBOAHOM I HAXOXKIACHUS HAWIYYILIEro PEIICHUS B MPUKIATHBIX
3amadax, Ui OIpENEeNIEHUs] CKOPOCTH W YCKOPEHHs Ipolecca, 3aAaHHOro (HopMyiaod WiIn
rpaduKoMm.

[TepBooOpasHasi, OCHOBHOE CBOMCTBO MepBOOOpa3HbIX. llepBooOpasHbie 3yeMEHTApHBIX
byukuuii. [IpaBuna HaxoXA€HUS IEPBOOOPA3HBIX.

Wnterpan. ['eomerpuueckuii cMbIC MHTErpajia. Beuncienue onpenenéHHOro MHTerpaia
o ¢popmyne Herorona—JleiiOnua.

[IpumeneHue wuHTerpaia Mg HAXOXKICHHUS IUIOMIaAed IUIOCKUX GUryp u oO0BEMOB
FEOMETPUUECKUX TEJL.

[Tpumeps! pemennii nuddepeHanbHbIX ypaBHeHUH. MaTeMaTHuecKoe MOICTUPOBaHHE
peabHBIX MPOIECCOB C MOMOIIBIO AU(PepeHINaATbHBIX YPaBHEHUH.

22.7.4. IlnanupyeMble TpPEIMETHBIE pE3yJIbTaThl OCBOCHHUS (enepanbHOH paboueit
porpaMMbl yueOHOro Kypca «Ajiredpa U Hayalla MaTeMaTHYeCKOro aHaIN3a» Ha yriIyOoJIEHHOM
YpOBHE Ha YPOBHE CpEIHEro o0IIero 00pa3oBaHusl.

22.7.4.1. K xonny o0yuenus B 10 kacce 00y4daromuics MoIy4IuT CIeAyOue MpeIMeTHbIE
pe3yNbTaThI 10 OTAETBHBIM TeMaM (eiepalibHOM padoueit mporpaMmbl yaeOHOTo Kypcea «Anredpa
Y Hayaja MaTeMaTH4eCKOro aHaIU3ay:

22.7.4.1.1. Yucna v BEIYUCIICHUS

CBOOOJHO ONEpPUPOBATh MOHITUSIMU: PALMOHATIBHOE YHUCIIO, OECKOHEUHasl MEePUOANYECcKast
IpoOb, TPOIEHTHI, WPPAIMOHAIFHOE YHCIO, MHOXKECTBA PAIlMOHAIBHBIX M JACHCTBUTEIHHBIX
qrcel, MOAYJIb IeHCTBUTEIHHOTO YHCIIA;

MPUMEHSTH IPOOU U MPOLIEHTHI AJIS PEeLISHUs MPUKIAIHBIX 3a/1a4 U3 Pa3INYHbIX OTpacie
3HAHUU U peanbHON KU3HU;

MPUMEHSTh NPUONMKEHHBIE BBIUMCICHUS, NPAaBUJIA OKPYIJICHHS, NPUKHAKY H OICHKY
pe3ynbTaTa BRIYUCICHUN;

CBOOOJHO ONEpUpOBaTh IOHSTHEM: CTENEHb C IIeJIbIM IOKa3aTeleM, MCIOIb30BaTh
NOAXOANIYI0 (OpPMY 3alUCH JIEHCTBUTENBHBIX YHCEN JUIsl PEelIeHUs NPAaKTHUYEeCKUX 3a7ad M
IIPEJICTaBICHUS JaHHbBIX;

CBOOOJHO ONEpPUPOBATH MOHATHEM: apUPMETUUECKUN KOPEHb HATypaJIbHOM CTETIEHU;

CBOOOJTHO ONEPUPOBATH MOHATHEM: CTENEHb C pallMOHAIbHBIM OKA3aTeNEM;

CBOOOAHO OMEpUpPOBATh MOHATUAMU: JIOTapudM dYHCIa, IECITHYHBIE M HaTypallbHbIC
J0rapuQMmsl;

CBOOOJTHO ONEpUpPOBaTh MOHATUAMHU: CHUHYC, KOCHHYC, TaHT€HC, KOTAaHT€HC YHCIOBOIO
apryMeHrTa;

ONepUpPOBATh MOHATUSIMHU: APKCUHYC, ApPKKOCUHYC M apKTaHI€HC YUCIOBOTO apryMEHTa.

22.7.4.1.2. YpaBHEHHUsI U HEPABEHCTBA:

CBOOOJHO OMEpPUPOBATH MOHITUIMHU: TOXKIECTBO, YypaBHEHNE, HEPABEHCTBO, PABHOCHJIbHBIE
YpaBHEHUS U YPAaBHEHUS-CIEACTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHSTh Pa3NUYHBIE METOJbl PEUICHHS] PAIMOHAIBHBIX U JIPOOHO-pallMOHAIBHBIX
YpaBHEHUH, TPUMEHATH METO/I UHTEPBAJIOB ISl pELICHUSI HEPABEHCTB;

CBOOOJTHO OIEPUPOBATH MOHATUSMHU: MHOTOWIEH OT OJHOW NEepeMEHHOW, MHOTOUJIEH C
1eNbIMU K03 puiineHTaMu, KOpHU MHOTOYJIEHA, IPUMEHSTH JIeJICHHEe MHOTOUJIeHa HA MHOTO4JIEH
¢ octaTkoMm, Teopemy besy u reopemy Buera s pemenus 3aaay;

CBOOOZHO OINEpPUpPOBaTh TMOHATHUSIMU: CHCTEMa JIMHEHHBIX YpaBHEHMM, MaTpula,
ONpeAeUTENh MATPUILIBI 2 X2 W €ro TEeOMETPUYECKUH CMBICI, HCIOJIb30BaTh CBOMCTBA



onpeaenuTens 2 X 2 /uid BBIYUCICHUS €r0 3HAYCHUS, MPUMEHSATh OINpPENeIUTENN s pelleHus
CHCTEMBl JHMHEWHBIX YpaBHEHHH, MOJEIMPOBATh pealibHble CUTYallMd C TOMOIIBIO CHCTEMBI
JUHEWHBIX YpaBHEHHH, WCCIENI0BaTh IOCTPOSHHBIE MOAETH C TOMOIIBI0 MATpUll U
OTIpeNieUTeNe!, HHTEPIIPETUPOBATH MOJIyYEHHBIH Pe3yIbTaT;

UCTIOJIb30BaTh CBOMCTBA JCHCTBUI C KOPHAMU JJIs TPE0OPa30BaHUS BBIPAKECHUH;

BBIMOJHATh MpeoOpa3oBaHMsl UYUCIOBBIX  BBIPAXKEHHUH, COAEpKAIUX CTENEHH C
paloHaIbHBIM TIOKa3aTeNeM;

UCIIONIb30BAaTh  CBOMCTBAa  JjorapudmoB g  mpeoOpa3oBaHus — JorapuGMUUECKUX
BBIPAXKEHUI;

CBOOOJHO  OMEpPHpPOBATh  MOHATUSMH:  HMPpPAlMOHANbHBIC,  TOKa3aTeJbHBIE |
JorapupMHUUECKUE YPaBHEHUS, HAXOIUTh MX PEUICHUS C IMOMOIIbIO PAaBHOCWIBHBIX MEPEX00B
WJIN OCYILECTBIISIS IPOBEPKY KOPHEH;

OPUMEHSATh  OCHOBHBIE  TPHUTOHOMETpHUYECKHEe  (GOopMyibl Ui [peoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAKEHUI;

CBOOOZHO OMNEpUPOBATH MOHSATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, MPUMEHSTh
HeoO0XoauMbIe (HOPMYJIIBI AJISl PELICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHUN;

MOJICJIMPOBaTh peallbHble CHUTyalldd Ha S3bIKE alreOpbl, COCTaBISATH BBIPAKEHUS,
yYpaBHEHHs, HEpPABEHCTBA 110 YCIOBHIO 3a/a4M, WCCIEI0BATh IIOCTPOCHHBIE MOJIEIU C
UCTIOJIB30BaHUEM ammapaTa anreOpsl.

22.7.4.1.3. OyHKIMY U TpaduKH:

CBOOOJTHO ONEpUPOBATh MOHSATHAMHU: (PYHKIUS, CIIOCOOBI 3aqaHus (YHKIMH, B3aUMHO
oOpatHble (QYHKIMH, KOMOO3UIMS (DYHKUIUN, rpaduk (QYHKIHMH, BBINONHITH ASJIEMEHTAapHbBIE
npeoOpazoBanus rpadukoB QyHKIINIA;

CBOOOJHO OMEpPUPOBATh MOHATUAMHU: OO0JACTH OMpPENEICHUS M MHOXKECTBO 3HAYCHHM
byHKIMY, HYTU QYHKIUU, TPOMEKYTKH 3HAKOMIOCTOSIHCTBA,

CBOOOJHO OMEpUPOBATH MOHATHSAMH: UYETHBIE U HEYETHbIE (YHKIMH, MEPHUOTUYECKHE
(GYHKINU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAaKCUMyMbl W MHHUMYMBI (YHKIIHH,
HanOoJIbIIIee M HANMEHbIIIee 3HaYCHNE (PYHKIINU Ha IPOMEKYTKE;

CBOOOJTHO OTIEPHPOBATH TMOHATHUSMH: CTETICHHash (YHKIUS C HATypaIbHBIM W IIEIBIM
nokasareseM, rpaduK CTENeHHOH (YHKIWW C HATYpaJbHBIM U IENbIM TOKa3aTeneM, rpaduk
KOPHS N-0i CTENeH! KaK (YHKIIMU OOpaTHOM CTENEHM C HATypaJIbHbIM MTOKa3aTesIeM;

OTepUPOBATh TMOHATUSAMH: JIMHEWHas, KBaJpaTH4Has W JApoOHO-IMHEHHas (yHKIUH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U IIOCTPOCHUE UX IPa(pUKOB;

CBOOOJTHO ONEpUpOBaTh MOHATHUAMU: MOKa3aTeibHas WU Jorapupmuueckas (yHKIHHU, UX
CBOICTBA M TpadUKH, HCIIOIB30BATh UX TPAGUKH JUTS PEIICHHs YPAaBHEHHIA;

CBOOOJTHO OIEPHUPOBATH TMOHITUSMHU: TPHUTOHOMETPHUYECKAs] OKPY)KHOCTb, OIpeesieHHe
TPUTOHOMETPHUYECKUX (DYHKIIUH YHUCIIOBOTO apryMEHTa;

UCTIONB30BaTh Tpaduku (QYHKIUN Ui MCCIECNIOBAHUS TPOIECCOB M 3aBHCUMOCTEH TpH
peLIeHUH 3aJad U3 JPYTruX y4eOHBbIX MPEIMETOB M peabHOW KHU3HM, BbIpaXaTh (opMyIaMu
3aBHCUMOCTH MEX/1y BeTUUYNHAMM;

22.7.4.1.4. Hayana MareMaTH4eCKOro aHaJIN3a:

CBOOOJTHO ONEpHpPOBaTh MOHATHUSAMH: apH(MeTHUecKas U TeoMeTpuyecKasl MpOrpeccus,
OeckOoHEYHO yObIBaroIlasi reOMeTprIecKas porpeccusi, JMHEHHBIA U 3KCIIOHEHIIMAIbHBII POCT,
(dbopMyIa CI0KHBIX TPOIIEHTOB, UMETh IPECTAaBIICHHE O KOHCTAHTE;

UCTIOJTB30BaTh MPOTPECCHH JUTS PEIICHUS PEATBHBIX 33124 MPUKIIAIHOTO XapaKTepa;

CBOOOJHO  ONEPHPOBATH  TMOHATHAMHU:  IIOCIEAOBATELHOCTh,  CIOCOOBI  3aTaHHS



II0CJIEI0BATENBHOCTEN, MOHOTOHHBIE U OIPaHUUYECHHBIE I10CIIEA0BATENbHOCTH, IOHUMATh OCHOBBI
3apOXKICHUS MATEMaTUYECKOT0 aHAJIN3a KaK aHajn3a OECKOHEYHO MaJbIX;

CBOOOJTHO ONEpPUPOBATh MOHATHAMU: HENpPEphIBHBIC (YHKIIMM, TOYKU pa3pbiBa rpaduka
¢GyHKIMH, acUMOTOTH Tpaduka QyHKITNY;

CBOOOJTHO ONEpUPOBATh MOHATHEM: (YHKIHS, HENpephiBHAsS Ha OTpe3Ke, NMPUMEHSATH
CBOWCTBA HEMPEPBIBHBIX (DYHKLUH s peILieHHs 3a1a4;

CBOOOJHO oOmnepupoBaTh TMOHATHSMU: TIepBasi M BTOpas IPOM3BOJHBIE (DYHKIHH,
KacaresibHas K TpaduKy QyHKIUH;

BBIYUCIIATH IPOU3BOIHBIE CYMMBI, IPOU3BEICHHS, YACTHOTO U KOMIIO3HULIMHU IBYX (DYHKIMA,
3HATh MPOU3BOIHBIE SJIEMEHTAPHBIX (PYHKITHIA;

UCIIO0JIb30BaTh T€OMETPUYECKHUNA U (PU3UUECKUI CMBICI MPOU3BOIHOM [T peLICHHS 3a/1au.

22.7.4.1.5. MHOXecCTBa U JIOTHKa:

CBOOOJIHO OTIEPHPOBATH MOHATHIMU: MHOXKECTBO, OTIEPALIUU HaJl MHOXKECTBAMH;

UCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIH aIapart JUlsl ONMCAHUs peallbHbIX MIPOLIECCOB U
SBJICHUH, IIPU pEIIEHUH 33]a4 U3 APYIHX y4eOHBIX NIPEIMETOB;

CBOOOJTHO OIEPUPOBATH IMOHATUSAMHU: OIpEAEIeHHE, TEOopeMa, YpaBHEHHUE-CIIEeICTBUE,
CBOWCTBO MaTeMaTH4YecKOro OOBEKTa, [JOKa3aTelbCTBO, pAaBHOCWIbHBIE ypaBHEHHUS U
HEPaBEHCTBA.

22.7.4.2. K xonny o0ydenus B 11 kinacce oOyyaronuiics Moixy4uT CleAyoue NpeIMeTHbIe
PE3yIABTATHI IO OTICIBHBIM TeMaM (eiepalibHON pabouei mporpaMMel yaeOHOTO Kypca «Anredpa
Y Hayaja MaTeMaTH4eCKOro aHaIU3ay:

22.7.4.2.1. Yncna v BBIYHACIICHUS:

CBOOOJHO OINEpPUPOBATH MOHATHSMHU: HATypalbHOE U IE€JI0€ YHCIO, MHOXKECTBa
HaTypaJbHbIX U LIEJBbIX YHUCEI, UCIIOIb30BaTh Npu3Haku aenumocty nensix yucen, HOJ[ u HOK
HaTypaJbHbIX YHCEI JJIs PELICHUs 3a1a4, IPUMEHATh anroput™ EBkimuaa;

CBOOOJTHO OIIEPUPOBATH MOHATHEM OCTAaTKa [0 MOJIYJIIO, 3alIUChIBATh HATYpPAJIbHBIEC YHCIIA B
Pa3IUYHBIX TO3UIIMOHHBIX CUCTEMAX CUHUCIICHMUS;

CBOOOJHO OINEPUPOBATh MOHATHSAMH: KOMILJIEKCHOE YHMCIO U MHOXECTBO KOMIUIEKCHBIX
YHCell, PEICTaBIsATh KOMIUIEKCHBIE YHCIia B ajire0pandyeckoi U TPUTOHOMETpHUUEcKol (opme,
BBITNOJIHATH apu(METHUECKHE ONIEpaLUK ¢ HUMH U N300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

22.7.4.2.2. YpaBHEHHUs] U HEPABEHCTBA:

CBOOOJHO  ONEpUpOBaTh  MOHATUSAMHU:  HMppallMOHANbHbIE,  IOKa3aTeJIbHbIE U
JorapupMHUECKUEe HEPABEHCTBA, HAXOAUTh MX PEIICHUS C TOMOIIBIO PABHOCHIIBHBIX ITEPEX0/I0B;

OCYILECTBIISATH OTOOP KOPHEH MpH pelIeHNH TPUTOHOMETPUUYECKOTO YPaBHEHHUS;

CBOOOZHO ONEpUPOBATh MOHSITUEM TPUTOHOMETPUYECKOE HEPABEHCTBO, MPUMEHSTH
HeoOxoauMble (POPMYJIbI 1711 pELIEHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: CUCTEMA U COBOKYIHOCTh YPAaBHEHUH M HEPaBEHCTB,
PaBHOCUJIBHBIE CUCTEMBI 1 CUCTEMBbI-CIIEACTBHS, HAXOAUTh PEHICHHUsI CHCTEMBI M COBOKYITHOCTEMN
pallMOHATIBHBIX, HPPALMOHAIBHBIX, IIOKA3aTENBHBIX M JIOTapU(PMUYECKHX ypaBHEHHUH U
HEPABEHCTB;

pelmiath palUoOHAlbHbIE, HPpPALUOHANbHbIC, IIOKa3aTelbHbIE, JOrapugMuyeckue Hu
TPUTOHOMETPUUECKHUE YPABHEHUS U HEPABEHCTBA, COAECPKAIINE MOLYJIA U TTapaMeTphl;

MPUMEHSThH rpaduyecKue METObI 1JIs pEelIeHHs] YpaBHEHUN U HEPABEHCTB, a TaKXkKe 3a/1a4 C
napaMmeTpamy;

MOJIEJIMPOBaTh pealibHble CHUTYyallud Ha S3bIKE aireOpbl, COCTaBISATh BBIPAKEHUS,
ypaBHEHHUS, HEPABEHCTBA U UX CUCTEMBI IO YCIOBHIO 331a4H, UCCIIEI0BaTh MOCTPOSHHbBIE MOEIN



C UCIOJIb30BAaHUEM allllapara airedpbl, UHTEPIPETUPOBATH NOTYyYEHHBIN pe3ysbTar.

22.7.4.2.3. OyHKIMH U TpaduKH:

CTpOUTH TpaduKU KOMITO3UIIUU (YHKIUI C IMOMOIIBI0 3JIEMEHTAPHOTO HCCICIOBAHUS U
CBOMCTB KOMITO3HIIUU ABYX ()YHKIIHIA,

CTPOUTH T€OMETPUIECKIE 00pa3bl YpaBHEHUI 1 HEPABCHCTB HAa KOOPAMHATHOMN TUIOCKOCTH;

CBOOOJHO ONEPUPOBATH MOHATUAMU: IPpaUKH TPUTOHOMETPUUECKUX (YHKIIHIA;

MPUMEHSTh QYHKIUU JJIE MOJICTIMPOBAHUS M HCCIIEI0BAHUS pealbHBIX MPOILIECCOB.

22.7.4.2.4. Hayana MareMaTH4eCcKOro aHaJIn3a:

UCIIOJIb30BaTh TMPOM3BOJHYIO JUISI HCCIEeNOBaHUS (PYHKIMM HAa MOHOTOHHOCTH H
KCTPEMYMBI;

HAXOJUTh HaNOOJbIIIEEe U HAMMCHbIIIECE 3HAYCHHS (DYHKIIMY HEMPEPHIBHON HAa OTPE3KE;

MCII0JIH30BATh MPOU3BOIHYIO JIJISl HAXO0KICHHS HAWTYUIIETr0 PEIICHUs B TPUKIAIHBIX, B TOM
YHCJIE COLMAIbHO-IKOHOMUYECKHUX, 3a1a4ax, JIJIs ONpeIesIeHUsI CKOPOCTH U YCKOPEHUS IIpoliecca,
3alaHHoTO0 (pOopMYITOH MK rpaduKoOM;

CBOOOJHO ONEPUPOBATh MOHATUAMU: TIEpPBOOOpa3Hasi, OMPEAeIEHHBIM UHTETPall, HAXOJIUTh
NepBOOOpa3HbIe AJIEMEHTApHBIX (PYHKIMH U BBIYUCIATH UHTerpan mo ¢opmyne HpioroHa—
Jleiibuuna;

HAXOJWUTh IJIOMIAIH TIOCKUX (QUTYP U 00BEMBI TEJT ¢ TIOMOIIBIO UHTETPAJIA;

MMETh TPEJICTABJICHHE O MaTeMaTHYECKOM MOJCIMPOBAHUM HA IMPUMEPE COCTABICHUS
muddepeHINATEHBIX YPaBHEHUI;

pemath MpUKIATHBIC 33a9d, B TOM YHCJIE COIHAIbHO-DKOHOMUYECKOTO M (PU3UIECKOTro
XapakTepa, CpeICTBAMU MAaTEMaTHYECKOT0 aHalln3a.

22.8. Pabouas nporpamma yueOHoro Kypca «I'eomerpusi».

22.8.1. [losicHuTeNbHASs 3aMKCKA.

22.8.1.1. 'eometpus siBisieTcs OJHUM U3 0a30BBIX KYpCOB Ha YPOBHE CPEIHEro OOIIEeTro
o0pa3oBaHms, TaK Kak 00ecrneunBaeT BO3MOKHOCTh U3YUEHUs JUCIHUILIUH €CTeCTBEHHO-HAYYHON
HaIPaBJIECHHOCTH M MPEIMETOB TYMaHUTAPHOTO IUKIIa. Jlornueckoe MeluieHue, GopMupyeMoe
MIPU U3YYEHUH OOYYaAIOIIUMHUCS MOHATUMHBIX OCHOB T€OMETPHUHU, TP J0KA3aTEIhCTBE TEOPEM U
MOCTPOEHUH IETIOYKH JIOTHUECKUX YTBEPKIACHUHN MPU PEIICHUH T€OMETPUUYECKUX 3a/1a4, YMEHUE
BBIJIBUTaTh M OIPOBEPraTh THUIMOTE3bI HEMOCPEACTBEHHO HCIOIB3YIOTCS IMPU PEIICHUU 3aaad
€CTECTBEHHO-HAYYHOTO [IUKJIA, B YACTHOCTH (PM3MUYECKUX 3a/1a4.

22.8.1.2. llenp ocBOeHHUs IporpaMMbl yueOHoOro kypca «l'eomeTrpusi» Ha yriayOi€HHOM
YPOBHE — pa3BUTHE WHAMBUAYAIbHBIX CIOCOOHOCTEH 00ydaromuxcs Mpu U3Y4YeHUH T€OMETPUH,
KaK COCTaBJISIONICH mpeaMeTHON obnactu «Marematuka U uH(poOpMaTuka» dyepe3 odecreueHue
BO3MOXXHOCTH MPHOOPETEHUs U HUCIOJb30BaHUS 0oJiee IIYOOKMX T€OMETPUYECKMX 3HAHUU U
JNEeUCTBUM, CHeU(UUHBIX T€OMETPUHU, U HEOOXOIUMBIX IS YCIEIIHOTO MPOo(ecCHOHATBEHOTO
00pa3zoBaHus, CBA3aHHOTO C UCIIOJIb30BAaHUEM MaTEMaTHKH.

22.8.1.3. IlpuopuTeTHBIMA 3a7a4aMH  Kypca TEOMETpUM Ha YriayOJE€HHOM YpOBHE,
PaCHIUPSIONIMME U YCUITUBAIOIUMHU Kypc 6a30BOTO YPOBHSI, SIBISTFOTCSI:

pacuMpeHne IpeCTaBICHHs 0 TEOMETPUU KaK YaCTH MUPOBOU KyJIbTYphI U (POPMUPOBAHKE
OCO3HAHUS B3aUMOCBSI3U T€OMETPHUH C OKPYKAIOLUIUM MUPOM;

dbopMUpOBaHUE TPEACTABICHUS O TMPOCTPAHCTBEHHBIX (UTYpax Kak O BaKHEUIINX
MaTEeMaTUYECKUX MOJIEIISIX, TO3BOJISIONINX OMMCHIBATh M M3y4aTh Pa3HbBIC SIBJICHUS OKPY)KAIOIIETO
MHpa, 3HaHWE TOHATHIHHOTO anmapara 1o pasjaeny «CrepeoMeTpus» y4eOHOro Kypca TeOMeTpHH;

dbopMHUpOBaHHE YMEHUS BJIaJIeTh OCHOBHBIMH TOHITHSIMHU O TIPOCTPAHCTBEHHBIX (PHUTypax u
WX OCHOBHBIMH CBOWCTBaMH, 3HaHHE TeopeM, (HOpMyT W YMEHHE WX MPUMEHSTh, YMEHUS



JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHAAPTHBIE CIIOCOOBI PELICHUS 3a/ay;

dopmMHupoBaHHE yMEHHUsS pAclO3HaBaTh Ha YEPTEXkax, MOJACIHSIX W B PEATbHOM MHpE
MHOTOTPaHHUKU U TeJa BPalleHUsI, KOHCTPYHUPOBAaTh FTEOMETPUUECKUE MOJIENH;

¢dbopmupoBanue IOHUMaHUS BO3MOXXHOCTH AKCHOMaTHUYECKOT 0 IIOCTPOEHHUS
MaTeMaTHYECKUX TEOpHil, (HOpMUpOBAHHE MOHUMAHHS POJM AKCHOMATHUKH IPH IPOBEICHUU
pacCyxIeHUi;

dopMHpOBaHHE YMEHHUS BIAJETh METOJaMM JI0Ka3aTeIbCTB M aJIrOPUTMOB pELICHHUS,
YMEHUS MX [PUMEHATb, IPOBOIUTH JOKA3aTElbHbIE PACCYXKAEHUS B XOAE pPELICHUA
CTEpEOMETPUYECKUX 3aJad M 3aJa4 C [PaKTUYECKUM CoJepXaHueM, (opMHpOBaHUE
NpEACTaBICHU O HEOOXOAMMOCTH JI0Ka3aTeIbCTB NpPU OOOCHOBAaHMHM MaTEMaTHYECKHX
YTBEPKACHUN U POJIM aKCUOMATUKU B IPOBEIECHUM JI€AYKTUBHBIX PACCYXACHUI;

pa3sBUTHE W COBEPUICHCTBOBAHWE HMHTEUICKTYalbHBIX M TBOPYECKUX CIIOCOOHOCTEH
oOyyaromuxcs, I03HAaBAaTEIbHONW AaKTUBHOCTH, MWCCIEI0BATEIbCKUX YMEHHUM, KPUTUYHOCTH
MBILIIEHHS], UHTEpEeCca K U3y4EHHUIO T€OMEeTpUH;

dopmupoBaHrne (QYHKIMOHAIBHOW TI'PaMOTHOCTH, PpEJIEBAHTHOM TI'E€OMETpUHU: YMEHHUs
pacrio3HaBaTh POSBICHHUS T€OMETPUYECKUX OHATHH, 00BEKTOB M 3aKOHOMEPHOCTEH B peabHbIX
KU3HEHHBIX CHUTYyallMsIX M TpPU HU3YYEHUM JPYIHX Y4eOHBIX IPEAMETOB, IPOSBICHUS
3aBUCHUMOCTENl U 3aKOHOMEPHOCTEW, MOJAEIMPOBAHUS pEAIbHbIX CHUTyalluid, HCCIEIOBAHUS
IIOCTPOEHHBIX MOJIEJIEH, NHTEPIPETALIH [T0JIyYEHHBIX PE3YJIbTaTOB.

22.8.1.4. OCHOBHBIMHU COJIEpPKATEIbHBIMU JINHUAMU yueOHOTo Kypca «I'eomerpusi» B 10—11
Kiaccax sABILAIOTCA: «IIpsiMble M IUIOCKOCTM B IIPOCTpaHCTBE», «MHoOrorpaHHukm», «Tena
BpaLEHUs», «BEKTOPBI M KOOPJMHATHI B IPOCTPAHCTBEY, «JIBHIKEHUS B IPOCTPAHCTBEY.

22.8.1.5. ChopmymnupoBannoe B DPI'OC COO TpeboBaHHE «YyMETHb ONEPUPOBATH
HOHATUAMMY, PEJIEBAHTHBIX F€OMETPUU Ha YriayOsiéHHOM ypoBHe oOyueHus B 10-11 knaccax,
OTHOCHUTCSI KO BCEM COJEpXKATeIbHbIM JIMHUAM y4eOHOro Kypca, a GOpMUPOBAaHHE JIOTHUECKUX
YMEHUH paclpelesseTcsi He TOJIbKO IO COAepKaTeNbHbIM JIMHUSM, HO U IO rojaM OOydYeHHMs.
CopnepxaHue o00pa3oBaHHs, COOTBETCTBYIOIIEE MPEIAMETHBIM  pe3yjJbTaTaM  OCBOCHHS
®enepasibHON pabouell MporpaMMsbl, paclpeneaéHHbIM M0 TofaM 00y4YeHus, CTPYKTYpPUPOBAHO
TakUM 00pa3oM, 4YTOObI KO BCEM OCHOBHBIM, NPHUHLHUIHUAIBHBIM BOIpOcaM oOydaromuecs
oOpalainuch HEOJHOKPATHO, 4YTO II03BOJISIET OPIraHMU30BAaTh OBJIQJACHHE TE€OMETPUUYECKUMU
MNOHATUSAMHM W HaBBIKAMH I1OCJIEAOBATEIbHO M IOCTYNATENbHO, C COOJIOJEHHEM NpUHIINIIA
NPEEeMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYaTh B OOLIYI0 CHCTEMY TIE€OMETPUYECKHX
npecTaBiIeHni 00yyaroMXcsl, paciupss U yrayounss e€, oOpa3ys MpOYHbIE MHOXKECTBEHHbBIE
CBSI3H.

22.8.1.6. Tlepexona kK U3y4EHHUIO TEOMETPUH Ha YriIyOJIEHHOM YPOBHE TO3BOJISIET:

co3nath ycioBus i auddepeHmanuu  00ydeHus, TOCTPOCHUS WHANBUIYaTbHBIX
oOpa3oBaTeNbHbIX  MporpamMM,  oOOecHedyuTh  YIIYyOJEHHOE  HM3yYe€HHE  TIeOMETPUH
KaK COCTaBJISIFOIIEH yueOHOTO TIpenMeTa «MaTemaTukay;

MOJArOTOBUTh OOYYAIOUIMXCS K MPOJODKEHUIO0 M3YUYEHHUsT MaTeMaTHKH ¢ y4ETOM BbIOOpa
Oyaymeit nmpodeccun, obecrednBas NMPEEMCTBEHHOCTh MEXIY OOLIMM U MpOo(dhecCHOHATBHBIM
o0Opa3oBaHHEM.

22.8.1.7. OOmee uyMcao dYacoB Ui H3ydeHUs ydeOHoro kypca «l'eomerpus» Ha
yriyoneHHom ypoBHe — 204 daca: B 10 xmacce — 102 ygaca (3 gaca B Henento), B 11 kiacce — 102
yaca (3 yaca B HEJIENIO).

22.8.2. Coneprxanue o0yuenus B 10 kiacce.



22.8.2.1. IIpsimMble ¥ TIIOCKOCTH B MPOCTPAHCTRBE.

OcHoBHbIE TIOHATHA cTepeoMeTpun. Touka, psMas, MI0CKOCTh, NpocTpaHCcTBO. [loHsaTHE
00 aKCHOMaTHYECKOM IOCTPOEHUHU CTEPEOMETPUM: aKCHOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3anMHOe pacrionokeHue NpsMbIX B IIPOCTPAHCTBE: IEPECEKAIOLIUECS, MTapaUICIIbHbIE U
cKpeluBaromyecs npsamsele. [IpuzHaku ckpemuBaronmxcs npsameix. [lapamienbHOCTh NPAMBIX U
IJIOCKOCTEM B IPOCTPAHCTBE: MApALIECIbHbBIE NPSIMbIE B IPOCTPAHCTBE, MAPAJLIEIbHOCTh TPEX
NpSIMBIX, MApaJUIeJIbHOCTh NOPSIMOM M IUIOCKOCTH. [lapamnenbHoe W LEHTpaslbHOE
pOoeKTUpOoBaHue, n3o0paxenue ¢puryp. OCHOBHBIE CBOICTBA MapallieIbHOIO MPOEKTUPOBAHUS.
N3ob6paxenue ¢Guryp B napauieabHON MPOEKIUU. YTIIbI C COHAMIPABICHHBIMH CTOPOHAMM, YTOJ
MEXIy NPsAMBIMH B IPOCTpaHCTBE. llapaiienbHOCTh IIIOCKOCTEH: NapajulelbHbIE IIJIOCKOCTH,
CBOICTBA MapaJIeNbHBIX TIocKocTel. [IpocTeiire npocTpaHCTBEeHHbIE (PUTYPHI HA TUIOCKOCTH:
TeTpa’ap, NapalIeNIeUIIE], IOCTPOCHUE CEYEHUN.

[lepneHquKyISIPHOCTD NPSAMOU U IIJIOCKOCTH: NIEPIEHAUKYJIPHBIE IIPSMBIE B IPOCTPAHCTBE,
NpsIMbIE MapajulelIbHble W MEPHEHAUKYISPHbIE K IUIOCKOCTH, MPU3HAK MEPHEHIUKYISIPHOCTU
OpsIMOM U IUIOCKOCTH, TEOpPEMa O MPSIMOM NEPHEHAMKYJISAPHON IIOCKOCTH. OpTOroHalbHOE
npoekTupoBaHue. [lepneHAUKYNslp M HAKIOHHBIE: PACCTOSTHUE OT TOYKU JO0 IUIOCKOCTH,
paccTosiHue OT MPSIMOM 10 TUIOCKOCTH, MPOEKIUs PUTyphl Ha TIOCKOCTh. [leprnenaukynsapHoCcTh
IUIOCKOCTEW: MNPHU3HAK NEPHEHAUKYJISIPHOCTH  JABYX IUlOockocTted. Teopema o0  Tpéx
NEPIEHAUKYIIPAX.

VYTrabl B IPOCTPAHCTBE: YTOJ MEKY MPSAMON U TIIOCKOCTBIO, IBYTPAHHBIN YT OJI, TUHEWHBIN
yrosl JABYrpaHHOro yria. TpéxrpaHHblii MU MHOrorpaHsbie yribl. CBOWCTBa IUIOCKUX YIJIOB
MHOTOrpaHHoro yria. CBOHCTBa IJIOCKUX W JBYI'PAaHHBIX YIJIOB TPEXTPaHHOro yria. Teopembl
KOCHHYCOB M CUHYCOB ISl TPEXTPAHHOTO YIJIa.

22.8.2.2. MHOTOrpaHHUKH.

Buibl MHOTOrpaHHUKOB, pa3BEPTKAa MHOTOrpaHHuKa. [Ipu3ma: n-yronpHas npusma, npsamas
UM HakJIIOHHas TpU3Mbl, OOKOBasi W TOJHAas TIOBEPXHOCTh Mpu3Mel. [lapannenenumnen,
NPSAMOYTOJIBHBIA MapajulelIeNIiNe]l W ero coWcrBa. KparTyaillume oyt Ha IOBEPXHOCTH
MHoOrorpanHuka. Teopema Oiinepa. [IpoctpanctBennas teopema Iludaropa. Ilupamuma: n-
yroJsibHas MUpaMuja, IpaBwibHas U yceu€HHast nupamuibl. CBoiicTBa pédep U OOKOBBIX IpaHel
NIpaBUIBHOM TNpamubl. [IpaBuiibHBIE MHOTOTpaHHHKH: IPAaBHIIbHAs NpPHU3Ma M IpaBUIIbHAs
nupamu/a, NpaBuibHas TpeyrojabHas NUpaMuia U IPaBUIIbHBINA TeTpasp, ky0. Ilpeacrasienue o
[IPaBUJIBHBIX MHOTOTPAHHUKAX: OKTa3p, JOAEKAdAP U UKOCAIP.

Bbruucnenue 31eMeHTOB MHOTOTPaHHUKOB: péOpa, AuaroHand, yrisl. [lnomans 60koBoi
MOBEPXHOCTH U MOJTHON MOBEPXHOCTHU MPSIMOI PU3MBI, IJIOIIA{b OCHOBAaHUMN, TEOpeMa 0 OOKOBOH
MOBEPXHOCTU NpsMOM mpusMmbl. [lnomans 60KOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUIBHON
MApaMUJIbl, TEOpPEMA O IUIOMAAN YCEUYEHHON TUPaMUIBI.

CumMeTpusi B NPOCTPAHCTBE. DJIEMEHTHl CHMMETPUM TNPAaBUIBHBIX MHOTOTPaHHUKOB.
CummeTpuss B IpPaBUIBHOM MHOTOTPAaHHUKE: CHMMETpHUS MapaJUIeNIeNUNeNd, CUMMETPHUS
IIPABWIBHBIX IPU3M, CHMMETPHS IPABUIIbHON TUPAMUIBI.

22.8.2.3. BeKkTopbl 1 KOOPJAMHATHI B TPOCTPAHCTBE.

IToHsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBON BEKTOP, JJIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPbI
KOJUIMHEAPHBIE, COHAIPABIICHHbIE U IIPOTUBOIIOJIOKHO HAIlpaBIEHHBIE BEKTOpbL. PaBeHCTBO
BEKTOpPOB. [I€HCTBHS C BEKTOpAaMH: CIIOKEHUE W BBIUMTAHHE BEKTOPOB, CyMMa HECKOJIbKHMX
BEKTOPOB, YMHOXXEHHE BEKTOpa Ha uncio. CBOMCTBA ClIOXKeHHUsT BEKTOPOB. CBOWCTBA YMHOKCHUS
BEKTOpa Ha ynciio. [ToHsTHE KOMIUTaHAapHBIE BEKTOPHI. [ [pU3HaK KOMITIIAaHAPHOCTH TPEX BEKTOPOB.
IIpaBuno mapamenenunena. TeopemMa O pas3ioKEHWH BEKTOpa MO TPEM HEKOMIUIaHAPHBIM



BekTopaM. [IpsiMoyrosibHas cuctema KoopAuHAT B npoctpancTBe. KoopanHatel BekTopa. CBs3b
MEXy KOOpJUHATaMHM BEKTOpa M KOOpAMHATaMU TOYEK. YTOJI MeX1y Bekropamu. CkanspHOe
IIPOU3BE/IEHNE BEKTOPOB.

22.8.3. Conepxanue o0yuenus B 11 xmacce.

22.8.3.1. Tena BpaieHus.

[ToHATHSA: UMAMHOpPUYECKAas IIOBEPXHOCTb, KOHUYECKAas IOBEPXHOCTb, CQepudeckas
IIOBEPXHOCTh, 00pa3yrolIKe NOBEpXHOCTEN. Tena BpaleHus: IMINHIP, KOHYC, yCe4EHHBINA KOHYC,
cdepa, mwap. B3aumHoe pacrnonoxkeHue chepbl U IMIOCKOCTH, KacaTelabHas IJIOCKOCTb K cdepe.
N300pakeHue Tes BpallleHHUs Ha MII0cKocTH. Pa3BépTka nuunuuapa u konyca. Cummerpus chepbl
U 11apa.

O6bém. OcHoBHBIE cBoOiicTBa 00bEMOB Ten. Teopema 00 00BEME NPAMOYrOIBLHOTO
napajuienenunesna u ciueactsus u3 He€. OOBEM NpsIMONM M HAKJIOHHOM MPU3MBI, LMIMHAPA,
nupamMubl 1 KoHyca. O0bEM mapa 1 apoBOro CerMeHTa.

KomOuHanmu Ten BpalleHuss M MHOIOrpaHHMKOB. IIpu3ma, BhucaHHas B LMJIMHID,
onucaHHas okojio mwiuHapa. [lepeceuenue cdepsl u mapa ¢ miockoctero. Kacanue mapa u
cdepsl II0CKOCThIO. [IoHATHE MHOTOIpaHHKKA, OIIMCAHHOTI'O OKOJIO cepsl, chepsl, BIMCAHHON B
MHOT'OI'PaHHMK MJIM TEJIO BPAIEHUS.

[Tnomane MOBEPXHOCTH IWIMHJIpPA, KOHYyca, miomanb cepsl u e€ yacteil. IlonoOue B
npoctpancTBe. OTHomeHue OOBEMOB, IUIOIIAJEH MOBEPXHOCTEH MOMOOHBIX  uryp.
[IpeoOpazoBanue mnonodus, romorerus. PemieHue 3amad Ha IUIOCKOCTH C HCIOJB30BaHUEM
CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHue ceueHnit MHOTOIPaHHUKOB M TEJI BPALLCHU: CEYeHUs LUIMHpa (HapajlieIbHO
U TNEPIEHIUKYIISIPHO OCH), CeUeHHs] KOHyca (IapajjielIbHOe OCHOBAHUIO M IMPOXOAsIIee depe3
BEpLINHY), CEYEHUs IIapa, METOJbl MOCTPOEHUSI CEUEHHIl: METOA ClIeZIOB, METOJ| BHYTPEHHEI 0
IPOEKTHUPOBAHUS, METOJI IIEPEHOCA CEKYILEH MIIOCKOCTH.

22.8.3.2. BekTopbl U KOOpAUHATHI B POCTPAHCTBE.

BexTops! B pocTpancTBe. Onepanuu HaJl BEKTOpaMu. BekTopHOe yMHOKEHUE BEKTOPOB.
CBolicTBa BEKTOpPHOro yMHOeHHs. [IpsimoyronbHas cucreMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopaunats! BekTopa. Pa3noxenue Bekropa no 6asucy. KoopanHaTHO-BEKTOPHBIA METOA MpHU
pelIeHNH TeOMEeTPUUYECKUX 3a/1a4.

22.8.3.3. JIBuyKeHUs B IPOCTPAHCTBE.

JIBmxenus npoctpanctBa. OtobpaskeHus. J[Buxenus u papeHcTBO Guryp. Oouire cBoiicTa
JBYDKEHUH. BuIbl ABMKEHMI: mapaisienbHbli NepeHoc, LEeHTpalbHas CUMMETpUs, 3epKajbHas
CUMMETpHs, TOBOPOT BOKPYT npsmoil. [IpeoOpa3oBanus nogobus. [psmas u chepa Ditnepa.

22.8.4. IlpenmeTtHble pe3yabTaThl MO OTAENIBbHBIM TeMaM yueOHoro kypca «I'eomerpusi». K
koHIy 10 kiacca oOyJarouuiics HayauTCst:

CBOOOJHO ONEpPUpPOBaTh OCHOBHBIMM TOHSATHUSMU CTEPEOMETPUM NpPU pPELIeHMH 3ajad U
MIPOBEJICHUN MaTEMaTHUYECKUX PACCYKICHUM;

IIPUMEHATh aKCHOMBI CTEPEOMETPUN U CIIEACTBHUS U3 HUX IIPHU PELICHUU T€OMETPUUYECKUX
3aja4;

KJIacCu(UIUPOBaTh B3aWMHOE PACIHOJIOXKEHHE MPSMBIX B IMPOCTPAHCTBE, IUIOCKOCTEH B
IIPOCTPAHCTBE, NPSAMBIX U IUIOCKOCTEHN B IPOCTPAHCTBE;

CBOOOJHO OINEpPUPOBaATh MOHATHSIMH, CBS3aHHBIMH C YIJIaMH B IPOCTPAHCTBE: MEXIY
IPSIMBIMU B IPOCTPAHCTBE, MEXKY MPSIMON U IIIOCKOCTHIO;

CBOOOJHO ONEPUPOBATH MOHATUSMH, CBI3aHHBIMH C MHOTOTPaHHUKAMU;

CBOOOZHO pacro3HaBaTh OCHOBHBIE BHUIbl MHOTOTPAHHUKOB (IpU3Ma, MUPAMUIA,



MPSIMOYTOJIBHBIN TTapayuieenune, Kyo);

KJIaccu(pUIUpPOBaTh MHOTOI'PAaHHHUKH, BEIOUPAsi OCHOBAHUS IS KIACCU(PHUKAIINH;

CBOOOJTHO OINEpPHUPOBATH TOHATHSIMM, CBS3aHHBIMH C CEYCHHMEM MHOTOIPaHHHKOB
IJIOCKOCTBIO;

BBINOJIHATH MApajlIeIbHOE, LEHTPAIbHOE M OPTOTOHAIBHOE MPOEKTHpPOBaHUE (UTYp Ha
IUIOCKOCTb, BBIOJIHATh N300paXkeHUs (PUryp Ha IJIOCKOCTH;

CTPOUTH CEUEHHUs] MHOTOTPAHHUKOB PAa3JIMYHBIMU METO/JAaMH, BBIIOJHATH (BBIHOCHBIC)
IUIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y;

BBIUUCIATh  IUJIOLIAJU  IIOBEPXHOCTEH  MHOTOTPaHHUKOB  (IIpU3Ma, MHpaMUIa),
TeOMETPUYECKUX TeJI C MPUMEHEHUEM (HopMy;

CBOOOJTHO OTIEPUPOBATDH MOHATUAMHU: CHMMETPHUS B IPOCTPAHCTBE, IIEHTP, OCh U IJIOCKOCTh
CUMMETpPHH, IICHTP, OCh U IJIOCKOCTh CAMMETPHH (UTYPHI;

CBOOOJTHO OTNEPHPOBATH MOHATHSIMH, COOTBETCTBYIOUIMMH BEKTOpaM M KOOpAWHATaM B
IPOCTPAHCTBE;

BBINOJIHATH ICHCTBUSI HaJl BEKTOpaMH;

pewiath 3aJa4d Ha JIOKA3aTeJIbCTBO MATEeMATUYECKMX OTHOLIECHUM M HaxXOXJIECHUE
reOMETPUYECKUX BEJIMYUH, IPUMEHSS U3BECTHBIC METO/IbI TP PEIICHUN MaTeMaTUYeCKUX 3a/1a4
MOBBILIEHHOI'O U BHICOKOI'O YPOBHSI CJIOKHOCTH;

NPUMEHSTHh TMPOCTEHIINE TMPOrpaMMHBIE CpPEACTBA U AIIEKTPOHHO-KOMMYHHKAIIMOHHEIE
CUCTEMBI IIPU PELLICHUU CTEPEOMETPUUECKUX 3a/1ay;

U3BJIEKATh, IPEOOPA30BbIBATh U MHTEPIPETUPOBATH MH(POPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux (purypax, npeacTaBICHHYIO Ha YepTeKaX U pUCYHKaX;

IPUMEHSATh MOJYyYCHHbIE 3HAHUS Ha MPAKTHKE: CPABHMBATH M aHAIM3UPOBATh peaibHbIE
CUTyallud, NPUMEHATh M3Y4YECHHBbIE MOHATHS B IpOLECCe IMOMCKA DPELIeHHs MaTeMaTHYeCKU
chopMyIUpPOBaHHOW MPOOIEMBbl, MOAEIMPOBATh pEAIbHbIE CUTyallUd HA S3bIKE I'€OMETPHH,
UCCIIEI0OBaTh MOCTPOEHHBIE MOJENIU C HMCIOJIb30BAHUEM I€OMETPUYECKHUX MOHATHH U TEopem,
anmnapara ajreOpsbl, pelarh MpaKTUYECKHUE 3a/1a4H, CBSI3aHHBIE C HAXO0XJACHUEM F€OMETPHUUECKUX
BEJINYWH;

UMETh TPEACTaBICHUS 00 OCHOBHBIX 3Tamax pa3BUTHS N€OMETPUH KAaK COCTABHOW YacTH
(dbyHIaMeHTa pa3BUTHSI TEXHOJIOTHI.

22.8.5. IlpenMeTHBbIe pe3yiabTaThl MO OTAEIBHBIM TeMaM ydeOHoro kypca «l'eomerpus». K
KoHIy 11 kiacca oOyyaromuiicss HAy4YUTCS:

CBOOOJTHO ONEPUPOBATh MOHATHSAMM, CBS3aHHBIMU C IMIMHJIPUYECKOH, KOHMYECKOW H
cepuieckoil MOBEPXHOCTSIMU, OOBSICHATh CIIOCOOBI MOTY4EHUS;

OTIEPHPOBATH TOHATUSMH, CBS3aHHBIMH C TEJIaMH BPALICHHS: LWIHHIPOM, KOHYCOM,
chepoil u mapowm;

pacrno3HaBaTh Tejla BpallleHus (UWIMHJIpP, KOHYC, cepa U map) U OOBACHATH CHOCOOBI
MOJTyYEHUS TeJl BpallleHus;

KJIaccu(UIIUPOBATh B3aUMHOE PACHOJIOXKEHHUE Cephl U TIIOCKOCTH;

BBIYUCIISATh BEIMYMHBI DJIEMEHTOB MHOTOI'PAaHHUKOB U TEJ BpaIleHus, 00bEMBI M TIOLIAAN
MOBEPXHOCTEH MHOTOI'PAaHHUKOB U T€J BPALEHHUS, TEOMETPHUECKUX TeJl C IPUMEHEHHEM (HopMy;

CBOOOJTHO ONEpUPOBATh MOHATUAMH, CBS3aHHBIMH C KOMOWHAIMAMU TeNl BpallCHUs H
MHOTOTPaHHUKOB: MHOTOTPaHHHK, BIHCAaHHBIM B cdepy U ONUCAaHHBIA OKOJO cdepsrl, chepa,
BITMCAaHHAs! B MHOTOTPaHHUK WJIH TEJIO BPAIICHHS,;

BBIUHCIISTH COOTHOIIEHHS MEXY TUIOIIA MU TOBEpXHOCTEN 1 00bEMaMHU MOIOOHBIX TeET,;

n300paxaTh U3yyaemble (PUTyphl, BHITOIHATH (BHIHOCHBIE) IJIOCKHE YEPTEKU U3 PUCYHKOB



IPOCTHIX 00BEMHBIX (PUTYpP: BUJI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHUs TEJ BpallleHMS;

U3BJICKaTh, UHTEPIPETHPOBATH M MPEOOPa30BbIBaTh MH(OPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUYecKuX (pUrypax, npeacTaBIeHHYIO Ha YepTeKaxX U PUCYHKAX;

CBOOOJTHO OTIEPHPOBATH MOHSATHEM BEKTOP B MPOCTPAHCTBE;

BBITOJIHATH OIIEPALMK HaJl BEKTOPaMH;

3aJ]aBaTh INIOCKOCTh YPABHEHUEM B JIEKapTOBOM CUCTEME KOOP/IMHAT;

pelaTbh reOMeTpUYECKHE 3a/1a4i Ha BBIYMCICHUE YIII0B MEXy NPSAMBIMU U IUIOCKOCTSMU,
BBIUUCIICHHE PACCTOSIHUH OT TOYKHM O IUIOCKOCTH, B IIE€JIOM, HAa INPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/1a MIPH PEILCHUH;

CBOOOJTHO ONEPHUPOBATH MOHATHUAMH, CBSA3aHHBIMHU C JBH)KEHHEM B IPOCTPAHCTBE, 3HATH
CBOMCTBA JIBIKCHUIA;

BBITOJIHATH U300payKeHHsI MHOTOTPAHHUKOM U TEJl BpallleHHsI IIPU MapajieIbHOM IIepeHoce,
LEHTPAJIbHOM CUMMETPUH, 3€PKaJIbHOM CHMMETPUH, IIPU IIOBOPOTE BOKPYI IIPSIMOM,
npeoOpa3oBaHusl OI00MS;

CTPOUTBH CEYEHHsI MHOT'OI'PAaHHUKOB M TeJl BPAIlEHUS: CEYEeHUs LMIMHIpPA (apaieIbHO U
HEPHEHIUKYJIIPHO OCH), CEUYEHHUs KOHyca (IapajljielbHOE OCHOBAaHMIO U IPOXOJsIIee uepes
BEpIIMHY), CEUEHHs 11apa;

UCIIOJIb30BaTh METOJbl IIOCTPOCHHUSI CEUEHUM: METOJ CIEJ0B, METOJ BHYTPEHHETO
IIPOEKTUPOBAHUS, METO]] IEPEHOCA CEKYIIEH MI0CKOCTH;

JI0Ka3bIBaTh FT€OMETPUUECKHUE YTBEPKICHHUS;

IPUMEHATh TeOMETpuYeckue (akThl Il pEIIeHUsT CTEPEOMETPUUYECKUX  3a]ad,
IPENOoiaralolliuX HECKOJIBKO I1aroB PELIeHMs, €CJIM YCIOBUS NMPUMEHEHUs 33/aHbl B SIBHOM U
HesiBHOU (opme;

pewiath 3aJa4d Ha JIOKa3aTeJbCTBO MATEMATUYECKMX OTHOLIECHUM M HaxOXJIEHUE
reOMETPUYECKUX BEIHUNH;

OPUMEHSTh MPOrpaMMHBIE CPEJACTBA U 3JIEKTPOHHO-KOMMYHHMKALIMOHHBIE CHUCTEMBI IPH
PELICHUH CTEPEOMETPUYECKHX 3a]1aY;

IPUMEHSTDH MOJIyY€HHbIE 3HAHUS Ha MPAKTUKE: CPaBHUBATh, aHAJIM3UPOBATh U OLICHUBATh
peaybHbIE CUTYyallH, IPUMEHITh U3yUeHHbIE TIOHATHS, TEOPEMBI, CBOWCTBA B IPOLIECCE MOUCKA
pelIeHNs MaTeMaTH4YeCKH CPOPMYITUPOBAHHON MPOOIEMBI, MOJIETUPOBATh PEATIbHBIE CUTYallUH
Ha S3bIKE€ T€OMETPUH, UCCIIE0BATH ITOCTPOEHHBIE MOJIENH C HUCIOJB30BAHUEM I'€OMETPHUUECKUX
NOHATUI M TeopeM, ammaparta anreOphl, pelmarbh MPaKTHUYECKUe 3a/JadyM, CBS3aHHBIE C
HaXO0X/IECHUEM T'€OMETPUUYECKUX BEJINYMH;

UMETh MpeACTaBIeHUsT 00 OCHOBHBIX 3Talax pa3BUTHUS I'€OMETPUU KaK COCTAaBHOW 4yacTH
(dyHIaMeHTa pa3BUTHSI TEXHOJIOTHI.

22.9. Pabouas nporpamma yueOHOro Kypca «BeposTHOCTh U CTaTUCTUKAY.

22.9.1. llosicHuTeNbHAS 3aMKCKAa.

22.9.1.1. Yuebnblii kypc «BeposTHOCTh U CTATUCTHKa» YIIyOJIEHHOTO YpOBHS SIBISETCS
IPOIOJDKEHUEM U Pa3BUTHEM OJTHOMMEHHOTO y4eOHOro Kypca yriyOnE€HHOTo YpOBHS Ha YpOBHE
cpeaHero oomiero oOpa3oBaHMsA. Y4YeOHBIH Kypc MpeaHa3HadeH Uil (opMUpOBaHUS Y
00yYaromuxcst CTaTUCTUYECKOM KyNbTypbl M TOHHMAaHMS POJM TEOPHUH BEPOATHOCTEH Kak
MaTeMaTHYECKOT0 MHCTPYMEHTA JUIsl U3yYeHUs CITy4alHbIX COOBITUIH, BEIMYUH U ITporieccoB. [Ipu
M3YYEHHU Kypca oOoramarTcs IMpeAcTaBiIeHHs] O0yJaroluxcs O MeTOoAaX WCCIeI0BaHUs
W3MEHYMBOTO MHpa, Pa3BUBAETCS MOHMMAHUE 3HAUYMMOCTH M OOIIHOCTH MaTeMaTHYeCKUX
METOJIOB TO3HAHHUA KaK HEOThEMJIEMOM YacTH COBPEMEHHOIO €CTECTBEHHO-HAYYHOI'O
MHUPOBO33PEHUS.



22.9.1.2. Conepxanue yueOHOTO Kypca HalpaBJICHO Ha 3aKpeTyIeHUEe 3HAHUM, TTOTYYEeHHBIX
IpY U3yYEHUH Kypca Ha YpOBHE OCHOBHOT'O 00111er0 00pa30BaHus, U HA pa3BUTHE MPEACTABICHUI
0 CIIy4ailHbIX BEJIMUMHAX U B3aUMOCBS3SX MEKy HUMU Ha BaXKHBIX IPUMEPaX, CEOKEThI KOTOPBIX
MOYEPIHYTHI U3 OKpY’KaloIIero Mupa. B pesynbrate y 00ydaronmxcst J0HKHO CPOPMHUPOBATHCS
OpefCTaBiIeHue O Haubonee YHOTPeOUTENbHBIX UM OONMX MAaTeMaTUYeCKHX MOJAETX,
UCMOJb3YEMBbIX JUJIsl  ONUCAaHMS AHTPONOMETPUYECKUX M JeMOrpaduyeckux BeIUYMH,
HOrPEIIHOCTE B  pPa3jIUYHble poOJa H3MEPEHMAX, MJIUTEIbHOCTH O€30TKa3HOW paboThI
TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTHK MaCCOBBIX SIBJICHUH U IPOLIECCOB B 001IECTBE. Y UeOHBIH
Kypc sBIsieTcs 0a3oil A OCBOCHMS BEPOSITHOCTHO-CTATHUCTUYECKUX METOJI0B, HEOOXOIUMBIX
CHEIMaJIUCTaM HE TOJbKO HWHXEHEPHBIX CIELHMAJIbHOCTEH, HO TaKK€ COLUAIbHBIX U
MICHXOJIOTHYECKUX, TOCKOJIBKY COBPEMEHHBIC OOIIECTBEHHBIE HAyKH B 3HAUUTEILHOW Mepe
UCTIONB3YIOT anmnapaT aHajau3a 00IbIIUX TaHHBIX. L[eHTpabHyt0 4acTh yueOHOTo Kypca 3aHUMAaeT
o0CyX/ieHHue 3aKOHa OOJbIIMX 4YHceld — (YHIAMEHTAIBHOTO 3aKOHA MPUPOABI, HWMEIOIIETO
MaTeMaTHUYEeCKyIo (popMaan3anuio.

22.9.1.3. B COOTBETCTBMM C YKa3aHHbBIMH LEISIMH B CTPYKType Y4eOHOro Kypca
«BepoATHOCTh M CTaTUCTHKA» Ha YIIyOJIEHHOM YPOBHE BbIIEICHBI OCHOBHBIE COJIEpKATEIbHbIE
auHun: «CiydaiiHble COOBITUSI U BEpOSATHOCTU» U «CiydaiiHble BEJIMYMHBI U 3aKOH OOJBIINX
YHUCEI».

22.9.1.4. IloMuMO OCHOBHBIX JINHUH B Y4€OHBIN KypC BKIFOUEHBI DJIEMEHTHI TEOpHUHU TpadoB
¥ TEOPUHU MHOKECTB, HEOOXOAUMBIE /IS TIOJIHOLIEHHOTO OCBOCHHS MaTepHajia JaHHOTO Y9eOHOTro
Kypca U CMEKHBIX MaTeMaTHUYECKUX y4EOHBIX KYypCOB.

22.9.1.5. Coneprxanue nunuu «Ciny4aiiHble COOBITHS K BEPOSATHOCTH CIY>KUT OCHOBOM ISt
(bopMHpOBaHUs IPEJICTABICHUN O paclpeelIeHUH BEPOSITHOCTEH MEX Ty 3HAUCHUSMHU CITy4aifHbIX
BeIMYMH. BaxkHyI0 4acTh B 3TOH copepr)kaTelIbHON JTMHUN 3aHUMAET U3Y4EeHUE TeOMETPUYECKOTr0
U OUMHOMHUAJIBHOIO paclpeleieHuii M 3HAKOMCTBO C HUX HENpPEpbIBHBIMU aHAJIOTaMU —
NOKa3aTeIbHbIM U HOPMAJIbHBIM paclpe/ieICHUsIMHU.

22.9.1.6. Tembl, cBsI3aHHBIE C  HENPEPHIBHBIMM  CIy4ailHBIMH  BEJIMYMHAMU U
pacnpenesneHnusMy, akKUEHTHUPYIOT BHHMaHHME oOOydarloluxcsi Ha ONHMCAaHUU M H3YYEHHH
CIIy4alHbIX SIBJIEHHI C TOMOIIBI0O HEnpepbIBHBIX (yHKIUN. OCHOBHOE BHUMAaHHE YJENSETCS
MO0KAa3aTeIbHOMY U HOPMaJIbHOMY pacrpe/IeICHUsM.

22.9.1.7. B yueOHOM Kypce MpelycMaTpUBaeTCsl 03HAKOMHUTEIbHOE N3YUEHHUE CBSA3H MEXY
CJlydyaifHBIMU BEJIMYMHAMU U OIIMCAHUE 3TOM CBSI3U C OMOILBIO KO PUIIMEHTA KOPPETSALMU U €T0
BBIOOPOYHOTO aHajora. OTH DJEMEHThl COJAEP)KaHUS Ppa3BUBAIOT TeMy «Jlnarpammbl
pacceuBaHMs», U3yYSHHYIO Ha YPOBHE OCHOBHOIO 001IIEr0 00pa3oBaHMsl, U BO MHOTOM OMMPAIOTCS
Ha CBEJIEHUS U3 KYypCOB ajare0pbl 1 reOMETPHH.

22.9.1.8. Emié oIuH 2JIEMEHT COJIepKaHus, KOTOPBIA Mpeasaraercss Ha 03HaKOMHUTEIbHOM
YPOBHE — IOCJIEI0BATENIbHOCTh CIIyYalHBIX HE3aBUCHMBIX COOBITHI, HACTYNAIOIINUX B €AMHUILY
BpeMeHH. O3HaKOMJIEHHE C paclpeelIeHUEM BepOSITHOCTEN KOJIMYEeCTBa TaKUX COOBITUN HOCUT
pa3BUBAIOIIMN XapaKTep U SABISETCSA aKTYaIbHBIM Ul OyAYIIUX aOUTYpHUEHTOB, MOCTYHAIOIIUX
Ha Yy4yeOHbIe CIEUUANTbHOCTH, CBS3aHHbIE C OOIIECTBEHHBIMH HAyKaMH, IICUXOJIOTHEH U
yIpaBJIEHUEM.

22.9.1.9. Obuiee uncio 4acoB i U3y4eHUs1 yueOHOro Kypca «BeposTHOCTb U CTAaTUCTHKA
Ha yriuy0nenHoM ypoBHe — 68 4acoB: B 10 kiacce — 34 daca (1 gac B Henemo), B 11 knacce — 34
yaca (1 gac B Hezeno)

22.9.2. Conepxanue o0yuenus B 10 kiacce.

I'pad, csa3ubIl Tpad, myTu B rpade: mukibl 1 nenu. CTeneHb (BAJICHTHOCTH) BEPITUHEI.



I'padsr Ha TOCKOCTH. [lepeBbsi.

CrnyvaiiHple KCIIEPHUMEHTHI (ONIBITHI) U CIy4aiHble COOBITHS. DJIEMEHTapHBIE COOBITHA
(ucxonpl). BeposiTHOCTH ciydailHOTO COOBITHS. BIM30CTh 9acTOTBI M BEPOSTHOCTH COOBITHH.
Crny4aiiHbIe OTIBITHI C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHIMHU.

Onepanuu Haja COOBITUSMU: TIEpECeUYCHUE, O0ObETUHEHUE, MPOTUBOMOIOKHBIC COOBITHS.
Huarpammsl Ditnepa. @opmysa Ca0XKeHUs BEPOSITHOCTEM.

VYcnoBHas BEpOSATHOCTh. Y MHOXKEHHE BEpOSITHOCTEH. JlepeBo CiiydyallHOro 3KCIEpUMEHTA.
®dopmyna noaHo# BeposaTHocTH. Dopmyia baiieca. HezaBucumeblie coObITHS.

bunapHbIi ciy4yaliHbIil ONMBIT (MCIIBITAHKUE), YCIIEX W Heynada. HezaBuCHUMBbIC MCTIBITAHHMS.
Cepust HE3aBUCUMBIX HCHBITAHUKA 10 mepBoro ycmexa. IlepecranoBku u akropuan. Hucmo
coueranuii. Tpeyronsauk Ilackans. @opmyna 6maoma Herotona.

Cepuss He3aBUCHMBIX ucHbITaHud bepuymmm. CiydailHplii  BBIOOp M3 KOHEYHOM
COBOKYITHOCTH.

CnyuaiiHas BenuuuHa. Pacrnpenenenue BeposTHOcTed. Jluarpamma pacnpeneneHus.
Onepauuu Haj ciaydyaHbIMU BenuuuHamu. buHapHas ciydaitHas BenuuuHa. [Ipumepsl
pacrpezieieHui, B TOM YHCIIe TeOMETPUIECKOe U OMHOMUAIBHOE.

CoBMmecTHOE pacrpeleneHue ABYX CiydallHbIX BenuuuH. Hes3aBucumble ciyyailiHble
BEJIMYMHBI.

MaremaTuueckoe OXUJaHUE ClydailHOM BenuuuHbl (pacnpezaeneHusi). Ilpumepst
IPUMEHEHUS MAaTEMATUYECKOT0 0XKUJIaHUs (CTpaxoBaHUe, JoTepes). MaTemMaTHuecKoe 0XKH1aHnue
OuHapHOM cilydyallHON BenM4MHBI. MaTeMaTuyeckoe OKUJAHUE CYMMbl CIy4YallHbIX BEJIUYMH.
Matematuyeckoe 0KHIaHue TEOMETPUUYECKOTr0 U OMHOMHATILHOTO paclpe/IesIeHUH.

Jucnepcuss u cTaHAApTHOE OTKIOHEHHWE CIY4YalHOW BETUYMHBI (pacrpeleieHus).
Hucnepcusi OuHapHOM ciy4yailHOW BemUYMHBI. MaTemMaTH4ecKoe OXKUIaHHE MPOU3BEACHUS U
JUCIIEPCUsl CYMMbl HE3aBHCUMBIX CIIy4allHbIX BEJIMUYMH. J(Mcrepcus U CTaHIapTHOE OTKIOHEHUE
OMHOMHUATIBHOTO pacmpenenenus. Jucrnepcuss U CTaHAAPTHOE OTKIOHEHHWE TE€OMETPHUYECKOIO
pacnpeneseHusl.

22.9.3. Conepxanue ooyuenus B 11 knacce.

CoBMecTHOE pacmpenesieHne JBYX CIy4alHbIX BeNMWYMH. He3aBucuMmeble crydaifHbie
BEJIMYMHBI.

HenpepriBable ciydaiiHble BenuuuHbL. lIpuMepsl. @yHKIMS IUIOTHOCTH BEPOSTHOCTH
pacnpezneneHus. PaBHOMEpHOE paclpelelleHHe M €ro CBOMCTBA. 3ajaud, NPUBOIALIME K
MIOKA3aTeIbHOMY PpACHpENeICHUI0. 3ajJaud, MPUBOIALIME K HOPMAJIbHOMY pACIpEAEIEHUIO.
@OyHKIUS TIOTHOCTH BEPOATHOCTH I10KA3aTEJILHOTO pachpeseneHus, (yHKIHsS IUIOTHOCTU
BEPOATHOCTH HOpPMaJbHOrO pacrpeaeneHus. OyHKIUS MIOTHOCTH M CBONCTBA HOPMAJIBHOTO
pacnpeneseHus.

[TocnenoBaTeTbHOCTh OJMHOYHBIX HE3aBUCHUMBIX COOBITHH. 3alayu, NPUBOIAIINE K
pacnpenenenuto [lyaccona.

KoBapuanust 1Byx ciay4aiHeIX BenuuuH. KoaduimeHT nuHeHHOM Koppensiun.
CoBMmecTHBIE HAOMIOIEHUS IBYX BeIMUMH. BbiOopouHsblil k0a¢hdurment koppensiuuu. Pasnuune
MEXy JMHEMHON CBS3bI0 M INPUYMHHO-CIEACTBEHHOM CBsI3bl0. JIMHENHass perpeccus, METOJ
HAaMMEHBIIIUX KBaJIPaTOB.

22.9.4. llpenmeTHble pe3yabTaThl IO OTAEIBHBIM TeMaM yueOHOro Kypca «BeposTHOCTD U
cratuctukay. K konmy 10 kiacca o0yuaromuiicss HAyquTCs:

CBOOOJHO ONEpUPOBATh MOHATUSIMHU: Trpad, MIOCKUI rpad, cBs3HbIN rpad, myTs B rpade,
LeNb, [IUKII, IEPEBO, CTENIEHb BEPIINHBI, IEPEBO CIyYailHOTO SIKCIIEPUMEHTA;



CBOOOJIHO ONEPHPOBATh MMOHATUSIMH: CIyYalHBIH OKCIIEPUMEHT (OIBIT), CIydailHOe
COOBITHE, AJIEMEHTAapHOE CIIy4ailHOe COOBITHE (DJIIEMEHTApHBIH WMCXOMA) CIIYYailHOTO OIIBITA,
HAXOJUTh BEPOSITHOCTH COOBITUH B OIBITaX C PABHOBO3MOYKHBIMH JJIEMEHTAPHBIMU COOBITHUSIMU;

HAaXOJUTh U (OPMYIIUPOBATH COOBITHS: MepecedeHre, OObeTUHEHUE TAaHHBIX COOBITHH,
coObITHE, TPOTUBOIIOJIOKHOE JIAHHOMY, HCIIOIb30BAaTh JMarpaMmbl ODiliepa, KOOPIUHATHYIO
OpsIMyI0 JJisi pelIeHHs 3ajad, I0JIb30BaThcsi (OPMYINION CIIOXKEHHsS BEpPOATHOCTEH st
BEPOSTHOCTEH JIBYX M TPEX CIYYAHHBIX COOBITHI;

ONEpPUPOBAaTh  MOHATHSMHU: YCJIOBHAas BEPOSATHOCTb, YMHOXXEHHE BEpOSITHOCTEM,
HE3aBHCHUMBbIE COOBITHSI, AEPEBO CIYYailHOrO SKCIEPUMEHTA, HAXOUTh BEPOSITHOCTH COOBITHI C
MOMOIIBIO MPaBUJIa YMHOXECHHS, JepeBa CIIy4allHOTO OIBITA, HCIIOJIB30BATh (HOPMYIY IMOJHON
BeposTHOCTH, (popmyny baifeca mpu permeHnn 3a1ad, OnpeneisiTh HE3aBUCUMOCTh COOBITHH 110
¢dbopmyIie U o OpraHu3alyy CIIy4aifHOrO KCIIEPUMEHTA;

NPUMEHSTh W3YYEHHBIE KOMOWHATOpPHBIC (DOPMYJIBI JUISI TIEPEUUCIICHUS JIIEMEHTOB
MHOJKECTB, JJIEMEHTapHBIX COOBITUH CIIy4allHOTO OIbITa, pEIIeHUs 3aJady 10 TeOopuu
BEPOSITHOCTEN;

CBOOOJHO OMEpPUPOBATH MOHATHIMH: OWHAPHBIN CIIY4ailHBIN OMBIT (UCIIBITAHUE), YCIEX U
HEeyJa4a, HE3aBUCHUMBIE HCIIBITAHUS, CEpUs UCHBITAHUN, HAXOIUTh BEPOSITHOCTU COOBITHI: B
CepHUH UCTIBITAHUN J0 TIEPBOTO yCIieXa, B CEPUM UCTIBITAHUN BepHYIIH, B ONBITE, CBA3aHHOM CO
CIIy9aifHBIM BBIOOPOM M3 KOHEYHOW COBOKYITHOCTH,

CBOOOJIHO OTIEPUPOBATH MOHATUSAMHU: CIydaiiHasl BEJIMUMHA, paclpeiejICHue BEPOSITHOCTEMH,
auarpamma paclipesiesieHusi, OMHapHas cilydaiiHas BeJIMYMHA, T€OMETPUYECKOoe, OMHOMUAIbHOE
pacnpeneneHue.

22.9.5. llpeameTHbIe pe3yabTaThl MO OTACIBHBIM TeMaM y4eOHOro Kypca «BeposTHOCTh H
cratuctukay. K konimy 11 knacca obyvarommiics Hay4uTCs:

ONEPUPOBATh MOHATUSIMHU: COBMECTHOE paCHpelesieHUe [IBYX CIy4YalHbIX BEJIUYMH,
MCIIOJIb30BaTh TAOJIUILy COBMECTHOTO pPaclpeieNieHUs ABYX CIy4alHbIX BEIHYUH AJIs BBIICTICHUS
pacrpeiesieHust KaX 01 BEIMYUHBI, ONPeIeTICHNS He3aBUCUMOCTH CITy4ailHbIX BEJIMYUH;

CBOOOJIHO OTIEPUPOBATH TOHITHEM MATEMAaTHYECKOTO OKUJIAHUS CITy4YalHOW BETUYHHBI
(pactipeieniennsi), TPUMEHSATH CBOMCTBA MAaTEMaTUYECKOTO OXXKHJIAHMS TPU PEIICHUH 3aj1ad,
BBIYHCIIATh MATEMATHYECKOE OXKUJaHNE OMHOMHAIIBHOTO ¥ TE€OMETPUUECKOTO paCIIpeIeIICHUIT;

CBOOOZHO OMEPUPOBATH MOHATHUSAMU: IHUCIEPCHUS, CTaHIAPTHOE OTKJIOHEHHUE CIydaiHOM
BEJIMYMHBI, TMPUMEHSATh CBOICTBA AMCIEPCUHM CIYYaiiHONM BEIMYMHBI (pacmpeneNieHus) IMpu
pELIEHUH 3a/1ad, BBIYMCIATH JUCHEPCHI0 U CTAHIAPTHOE OTKIOHEHHE T'€OMETPUYECKOTO H
OMHOMHUATBHOTO paclpeaeNeHuil;

BBIYHCIIATh BBHIOOPOUYHBIE XApAKTEPUCTHUKUA IO JIAaHHOW BBIOOpDKE U  OIICHUBATH
XapaKTePUCTUKU TEHEPAIbHOW COBOKYIMHOCTH JaHHBIX IO BBHIOOPOUYHBIM XapaKTEPUCTUKAM.
OneHUBaTh BEPOATHOCTH COOBITUH M TMPOBEPSATH MPOCTEUINNE CTATUCTUYECKUE THIOTE3HI,
MOJTB3YSICh U3YUCHHBIMH PACIIPEACIICHUSIMHU.

TEMATHYECKOE IINTAHUPOBAHMUE 11O AJITEBPE U HAYAJIAM

AHAJIN3A
10 KUIACC
Ne KonuyecrBo yacos DJIeKTPOHHbIE
HanmeHoBaHMe pa3eioB U TeM
n/ Koutpoan | Tpakruyec | (undpossie)
NMPOrpaMMsbl Bcero
n HbIE KHe o0pa3oBaTebH

padoThI padoTbI bI€ pecypchl




MHO€ECTBO IENCTBUTENBHBIX
ypcesl. MHOTOYJIEHEL. http://school-

1 ParmonanbHbie ypaBHEHUS U 24 1 4 collection.edu.ru

HepaBeHcTBa. CHCTEMBI /
JINHEMHBIX YpaBHEHUH
http://school-

2 ®ynicunn u rpaguicn. Crenensas 12 1 3 collection.edu.ru
(GyHKIHUS C LIETBIM ITOKa3aTelleM /
Apudmerndeckuil KOpeHb n-0i http://school-

3 crenenu. VppanuoHaabHbIe 15 1 3 collection.edu.ru
ypaBHEHHSI /

http://school-
IT .

4 OKa3aTEILHAT (yHKIIA 10 1 2 collection.edu.ru
[Toka3zaTenbHble ypaBHEHUS /

http://school-

5 Jlorapugmurccias pynicu. 18 1 3 collection.edu.ru
Jlorapudmuueckrie ypaBHEHHS /

http://school-
T

6 PHTOHOMCETPHHACCKHIE 22 1 3 collection.edu.ru
BBIPQKCHUS ¥ YPABHCHHSI /

http://school-
IT

7 OCIICHOBATEIRHOCTI H 10 1 2 collection.edu.ru
MIPOrPeCcCUuu /

http://school-
H )

8 CHIPEPLIBHEIC QYHKIIHH 20 | 3 collection.edu.ru
[IpousBoanas /

http://school-
IT
9 OBTOpEHHE, 0606meHI:Ie’ 5 2 1 collection.edu.ru
cUCTEMaTU3alUsl 3HAHUI )
OBIIEE KOJIMYECTBO YACOB I1O 136 10 2
ITPOI'PAMME
11 KJIACC
N KosmmuecTBo yacos DJIeKTPOHHbIE
[1]
n/- HaumenoBanue pa3jaesioB Konrpoas | Ilpakru (undposbie)
- H TEM IPOrpamMmmbl Bcero HBIC yecKkue 06pa30BaTeJII>HbIe
padoTbI padoThbI pecypchl
Hccnenoanne GpyHKIMiA C ) 1 3 http://school-
MOMOIIBIO TPOM3BOTHON collection.edu.ru/
http://school-
IT § 12 1 2
CPBOODPASHAL 1 HHTETpal collection.edu.ru/




['paduxu
3 ;p HTH:I;IGTPH%CKHX 14 1 ) http://school-
YHICHHH. collection.edu.ru/
TpuroHomeTpuyecKue
HEPaBEHCTBA
HpparmoHaibHbIe,

4 [I0Ka3aTejIbHbIE U 24 1 3 http://school-
JorapupMuIecKue collection.edu.ru/
HEPaBEHCTBA

5 KomiekcHrsie yncia 10 1 2 it ://S.C hool-

collection.edu.ru/
HatypanbHuble u nenbie http://school-

6 10 1 2 .
qypcia collection.edu.ru/
Cuctembl paluoOHAIbHBIX,

UPPAIUOHATIEHBIX . ]
7 MOKA3aTEIbHBIX U 12 1 2 hit '//S.C hool
collection.edu.ru/
norapuGpMUIeCKux
YpaBHEHUU
http://school-

8 3amauu ¢ mapameTpaMu 16 1 2 M

collection.edu.ru/

9 [ToBTOpEHME, 0000IICHUE, 16 ) 3 http://school-
CUCTEMATH3AaIMs 3HAHUN collection.edu.ru/

OBILIEE KOJIMYECTBO 136 10 21
YACOB I10 [TPOTPAMME

TEMATHYECKOE INTAHUPOBAHMUE 110 TEOMETPUH

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne | HaumeHoBaHue
(uudpossbie)
n/ pa3fiejioB U TeM Bcecer | KonrtpoJbH IIpakTHyeck
o0pa3oBaTe/ibH
n NnporpamMmbl 0 ble padoThI ue padoTsl
ble pecypchl
Brenenue B
1 23 1 2 htts://edsoo.ru
CTEPEOMETPUIO
Bzaumuoe
aCIOJIOKEHUE
2 P 6 1 1 htts://edsoo.ru
MPSIMBIX B
MIPOCTPAHCTBE
[TapamiensHOCTD
MPSIMBIX U
3 P . 8 1 1 htts://edsoo.ru
MJIOCKOCTEH B
MIPOCTPAHCTBE




IlepnenaukynspHoc
Th OPSIMBIX U
IUIOCKOCTEH B
MPOCTPAHCTBE

25

htts://edsoo.ru

VYrael 1 pacCTOSTHUS

16

htts://edsoo.ru

6 MHororpaHHUKu

htts://edsoo.ru

Bekrtopsl B
MIPOCTPAHCTBE

12

htts://edsoo.ru

IToBTOpEHME,
000011IeHE U
CHCTEMAaTH3aLHs
3HAHUMN

htts://edsoo.ru

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOT'PAMME

102

10

11 KJIACC

Ne | HammenoBanme
n/ | pa3uesioB H TeEM
n NMPorpamMmbl

KoaunuecTBo yacoB

Bcer

(1)

KonTpoabu
ble padoThl

IIpakTn4eckun
e padoThI

DJIEeKTPOHHbIE
(undposBbie)
oOpa3oBaTeJibH
ble pecypchl

ABanuTnyeckas
TeOMETpHUS

15

htts://edsoo.ru

IToBTOpEHME,
000011eHNE U
CHCTEMAaTHU3alHs
3HAHUM

15

htts://edsoo.ru

O0BéM

MHOTI'OrpaHHHUKa

17

htts://edsoo.ru

4 Tena Bpamenus

24

htts://edsoo.ru

IImomannu
HIOBEPXHOCTHU H
00BEMBI KPYTJIBIX
TEI

htts://edsoo.ru

6 JIBrkeHUA

htts://edsoo.ru

IToBTOpEHME,
000011IEHE N
CHCTEMAaTHU3allHs
3HAHUMN

17

htts://edsoo.ru

OBUIEE KOJIMYECTBO
YACOBIIO
[TPO'PAMME

102

10

13

TEMATHYECKOE INTAHUPOBAHMUE 110 BEPOATHOCTH U CTATUCTHKE




10 KJIACC

KoaunuecTBO 4acoB DJIeKTPOHHBIE
Ne Haumenosanue pa3aejaoB K()]-[Tpo,]'[[, HpaKanec (HI/I(l)pOBbIe)
n/m | W TeM NPOrpamMMmbl Bcero | HbIe KHe o0pa3oBaTte/ibHbIE
padoTbI padoThbI pecypchbl
[IpencraBienue JaHHBIX U
1 P 4 0 0 edsoo.ru
omnucaTelbHasi CTaTUCTHKA
CiyyaliHbl€ OTBITHI U
CIIy4aifHbIE COOBITHS,
2 OTIBITHI C 3 0 1 edsoo.ru
PaBHOBO3MOXHBIMHU
AJIEMEHTapHBIMU UCXOIAMHU
Ornepanuu HaJ, COOBITUSIMU
3 P o 3 0 0 edsoo.ru
CJIO’)KEHUE BEPOSITHOCTEH
YcioBHast BEPOSTHOCTb,
JIEPEBO CIIY4aiiHOTO OTIbITA,
4 dbopmyra noaHoM 6 1 0 edsoo.ru
BEPOSITHOCTH U
HE3aBHCHUMOCTH COOBITHI
5 DneMeHTbl KOMOMHATOPUKH 4 0 0 edsoo.ru
Cepuu nocienoBaTeIbHbBIX
6 p i 3 0 1 edsoo.ru
UCTIBITAaHUN
CryyaliHpIC BEIMYMHBI 1
7 i 6 0 0 edsoo.ru
pacripeesieHust
O6o061menue u
8 . 5 1 0 edsoo.ru
cHUCTeMaTu3aIus 3HAaHUI
OBILIEE KOJIMYECTBO YACOB 14 ) )
10 ITPOI'PAMME
11 KJIACC
KosmnuecTBo yacos JJIeKTPOHHBIE
Ne HaumenoBanue
(uudposbie)
n/ pa3aejioB U TeEM Kourpouabnbl | IIpakTunuecku
o0pa3oBaTe/bHBI
I nporpamMmMsbl e padoThl e paéoThbl
e pecypchl
MaremaTuuecko
€ OKUJIaHue
1 . 0 0 edsoo.ru
CITyJaitHOM
BEJTUYIHHBI
Hucnepcus u
CTaHJapTHOE
2 P 0 1
OTKJIOHEHHE
CIIy4ailHOM




BCINYHHBI

YHUCCJI

3aKkoH 0ONbINUX

)

HenpepoiBHbIC
Clly4YaiiHbIe

4 BEJIIMYHHBI 2 0 0
(pactipenenenus

HopMmanbsnoe
pacnpezeneHus

[ToBTOpEHME,
0000111eHNE U
CHCTEMAaTH3alHs
3HAHHUH

19 1 0 edsoo.ru

OBILIEE

YACOB I10

KOJIMYECTBO

[TPO'PAMME

34 2 3

22.10. 112.10. [Jns mpoBeAeHUsi €AMHOTO TOCYAApPCTBEHHOTO SK3aMEHA IO MaTeMAaTHKE
(manee - EI'D mo wmaTemaTuke) HCIOJIb3yeTCS NepeyeHb (KOAU(UKATOP) IPOBEPSIEMBIX

TpeOOBaHM K pe3yJibTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM MPOTPaMMBI CPEHETO 00IIETOo

O6paSOBaHI/I$I " 3JICMCHTOB COACPKAHMA.

Tabmuna 12
[Tposepsiembie Ha EI'D o maTemaTuke TpeboBaHus

K pe3y/bTaTaM OCBOEHHUSI OCHOBHOM 00pa30BaTeNbHOM TPOrpaMMbl

cpenHero o0miero oopa3oBaHus

Kon [IpoBepsiembie TpeOOBaHUS K TPEIMETHBIM Pe3yabTaTaM OCBOCHHSI OCHOBHOM
IPOBEPSIEMOTO 00pa3oBaTeNbHOI MPOrpaMMbl CPETHETO OOIIET0 00pa30BaHUS
TpeOOBaHUS
1 Bnagenue metogamu oKa3aTeNbCTB, AJITOPUTMAMH pEIIEHUs 3a7ad; yMEHHe

(GbopMynUpoBaTh U ONEPUPOBATH MOHATHUSMHU: ONpEAETIeHHE, aKCHOMa, Teopema,
CJIEJICTBUE, CBOMCTBO, MPU3HAK, JOKA3aTEIbCTBO, PABHOCUIIbHBIE (DOPMYIHPOBKY;
OPUMEHATh UX; YMEHHE (QOpMyIHpOBaTh OOpaTHOE U IPOTHUBOIOJIOKHOE
YTBEpXKACHHE, NPUBOJUTH MPUMEPbl U KOHTPIPHUMEPHI, HUCIOJIb30BaTh METOJ]
MaTeMaTUYeCKON WHIYKIUHU; TPOBOJUTH JOKa3aTeNIbHbIE pPAaCCYXICHUS NIpU
pEIIEHNN 3a/ay, OLEHMBATh JIOTMYECKYI MPABUIBHOCTb DPACCYKICHUH; yMEHHE
OIepupOBAThH MHO’KECTBO, ornepanuuu  Haj

MHOXECTBAMU; YMCHHC HUCIIOJIB30BATh TeopeTI/IKO-MHO)KCCTBCHHHﬁ arrmapar Iajisd

TTOHSTHSIMHU: MOJIMHO>KECTBO,
OTHMCAHUS PEAIbHBIX MPOLIECCOB U SIBICHUN U MIPH PEIICHUHU 33/1a4, B TOM YHCIIE U3
JIPYTUX y4eOHBIX MPEIMETOB; YMEHHE ONEpPHpPOBATh MOHATUSAMU: Tpad, CBSI3HBIN
rpad, AepeBo, MUK, Tpad Ha TIIOCKOCTH, YMEHHE 33/1aBaTh U OMHUCHIBATH TPadbl
pa3IMYHBIMH CTIOCO0AaMU; UCIOIB30BaTh Tpadbl P PEIICHUN 3314




YMeHue onepupoBaTh MOHATUSIMHU: HATYpaJbHOE YHUCIO, LIEJI0€ YKCIIO, CTENEHb C
LEJIbIM MOKa3aTesieM, KOPEHb HATYpaJIbHOW CTENEHM, CTEIECHb C PallMOHAIbHBIM
MOKa3aTeseM, CTENeHb ¢ JIeHCTBUTEIbHBIM MTOKa3aTeseM, JIorapudM yucia, CUHYC,
KOCHUHYC M TaHI'€HC IMPOU3BOJBHOTO YHUCIA, OCTATOK [0 MOAYIIO, palioHaIbHOE
YHCII0, UPPALMOHATILHOE YHUCII0, MHOXKECTBA HATYPaAJIbHBIX, IIEJIbIX, pallHOHATbHBIX,
NEHCTBUTENBHBIX  YHCEN; YMEHHME HCIIOJIb30BaTh  MPHU3HAKU  JEIUMOCTH,
HAUMEHBIIUN OOIHIA AETUTENIb U HAUMEHBIIIee 00I1Iee KpaTHOe, aNroputM EBkimnaa
IpU pElICHUU 3a/a4; 3HAKOMCTBO C Pa3JIMUHBIMU TO3UIIMOHHBIMU CHUCTEMaMU
CUHCIICHUS; YMEHHE BBINIOTHATh BBIYUCIICHWE 3HAYCHWH M MPeoOpa3oBaHUS
BBIDQOXCHUH CO CTCNCHSIMH | Jiorapumamu, MpeoOpa3oBaHusi JPOOHO-
paroHaIbHBIX BBIPAKEHUM; yYMEHHE OIepupoBaTh HNOHSITUSAMU:
MOCIIeI0BATEIbHOCTh, apu(MeTHUecKast IPOrpeccus, TeoMeTpruieckas porpeccus,
OeckOHeYHO YOBIBalOIas TeoMeTpudeckas Mporpeccus; yYMEHUEe 3a/laBaTh
MOCIIEI0BATEIHLHOCTH, B TOM YHCIIE C MOMOIIBIO PEKYPPEHTHBIX (GOPMYI; yMEHUE
OTIEpPUPOBATH TOHATUSAMH: KOMILJIEKCHOE YHCIJIO, COINPSIKEHHBIE KOMILJIEKCHBIS
Yyuciaa, MOAYJIb M apryMEHT KOMIUIEKCHOTO 4ucia, (hopma 3amucu KOMILJIEKCHBIX
yucen (reoMeTpuueckas, TPUTOHOMETpUYECKass U alreOpanyeckas); yMETb
MIPOU3BOUTH APUPMETHICCKHE JCHCTBHS ¢ KOMIUICKCHBIMU YHCIIaMH; IIPUBOJIHUTH
MpUMEPHl  MCIOJIb30BAHUSI KOMIUICKCHBIX YHCEN, OINEPUPOBATH IOHITHSIMU:
Marpuna 2 X 2 U 3 X 3, ompeAenuTelb MATPUIlbl, T€OMETPUUYECKUNA CMBICI
OTpeAeTUTENS

YMeHue  OomepupoBaTh  MOHATUSAMHU:  pPAlMOHAIBHBIE,  HUPPALMOHAJIBHBIC,
[OKa3aTesbHbIC, CTENICHHBIE, JJorapu(pMUUYecKe, TPUTOHOMETPUYECKHE YpPaBHEHUS
U HEPaBEHCTBA, MX CHUCTEMBI; YMEHHUE OIEPUPOBATH IOHATUSMHU: TOXKIECTBO,
TOKECTBEHHOE NpeoOpazoBaHue, ypaBHEHUE, HEPABEHCTBO, CUCTEMA YPaBHEHUN U
HEPaBEHCTB, PABHOCWIBHOCTh YPABHEHUN, HEPABEHCTB U CUCTEM; YMEHUE PELIaTh
YPAaBHEHUS, HEPABEHCTBA U CUCTEMBI C IIOMOILIBIO PA3JIMYHBIX IPUEMOB; PEIIAThH
YpAaBHEHUs, HEPABEHCTBA U CHUCTEMBI C IapaMETPOM; IPUMEHSATH YPaBHEHHS,
HEPaBEHCTBA, UX CHUCTEMBI I PEIICHHWs MAaTeMAaTHYeCKUX 3aJad M 3a1ad u3
Pa3IUYHBIX 00J1aCTeN HayKu U peabHOM KU3HU

YMeHue onepupoBaTh NOHATUAMU: (PYHKIHS, YETHOCTh (PYHKLINHU, IEPUOJUYHOCTD
(GYHKIIMM, OrpPaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb (DYHKIIHMH, SKCTPEMYM
byHKIIMM, HAWOOJbIIEE W HAaUMEHbIIEe 3HAYeHUs (PYHKIMH HAa TIPOMEKYTKE,
HenpepblBHAsE (QYHKIMS, acUMOTOTHI rpaduka (yHKIUU, MepBas W BTOpas
NpOou3BOJIHAS (DYHKIMHM, T€OMETPUUYECKUN U (U3NYECKUN CMBICT MPOU3BOIHOM,
nepBooOpasHas, OnpeeseHHbI HHTerpall; yMEHUE HaXOUTh aCUMIITOTHI Tpaduka
(GYHKLMYU; YMEHUE BBIYUCIATH MPOU3BOJHBIE CYMMBI, IPOU3BEJCHUS, YACTHOTO U
KOMITO3UIIUHN (YHKIUH, HAXOJUTh YpaBHEHHE KacaTeJbHOW K rpaduky QyHKINH;
YMEHHME HaXOJUTh MMPOU3BOJHBIE AJIEMEHTAPHbBIX (QYHKIUIH; YMEHUE UCIIOIb30BAaTh
MIPOM3BOIHYIO IJISl UCCieI0oBaHUS (DYHKIUHN, HAXOAUTh HAOOJIbIIINE U HAUMEHbBIIINE
3HayeHHs (QYHKIUH; CTPOUTH Ipa)Ki MHOTOWIEHOB C MCIIOJIb30BAHUEM alllapara
MaTeMaTUYeCKOr0 aHalu3a; MPUMEHATh MPOU3BOAHYIO IS  HAXOXKJIEHUs
HAWIY4ILIEro PEelIeHNs B IPUKIAIHBIX, B TOM YHUCIIE COLMAIBHO-DKOHOMHYECKHUX U




duznyecKkux 3amadax; HAXOAWTh IUIOMANM M O00BeMbl (UTYp C TOMOIIBIO
WHTETpaJIa; MPUBOJNUTH MPUMEPHI MATEMATUIECKOTO MOICIUPOBAHUS C ITOMOIIBIO
nuddepeHIATbHBIX YpaBHCHUH

YMeHue omnepupoBaTh MOHATHAMU: rpaduk QyHKIUH, oOpaTHas QyHKUUS,
KoMmo3uius  (pyHKOMA, JuHeWHas ~— QyHKOMS, KBagpaTHuHas — (QyHKIuS,
panuoHanbHas (QYHKIMSA, CTETeHHAs (YHKIHS, TPUTOHOMETpHUYECKHE (YHKIUH,
oOpaTHbIE TPUTOHOMETpHYECKHE (DYHKIMH, MOKa3aTelbHas M JIorapupMUIecKas
(GYHKIMM; yMEHHE CTPOMTh TpauKM HU3YYCHHBIX (YHKIHHA, BBIOJIHATH
npeoOpa3zoBanusi rpadukoB (DYHKIMH, HCIOIB30BaTh TpaduKku IS H3ydEHUS
IPOLIECCOB U 3aBUCHMOCTEH, P PELICHUH 33/1a4 U3 JPYrUX y4eOHBIX IPEIMETOB U
3aJa4 M3 peaJbHOW JKW3HM; BBIpaXaTh (opMynamMu 3aBHCUMOCTH MEXIY
BEJIMYMHAMU; HCIIOJIIb30BaTh CBOMCTBa M rpaduku (QYHKIMHA [ perieHust
yYpaBHEHMIA, HEPABEHCTB M 33/1a4 C MapaMeTpaMu; n300pakaTb Ha KOOPAMHATHON
TUTOCKOCTH MHO>KECTBA PEIICHUH YpaBHEHHIA, HEPABEHCTB U X CHCTEM

YMeHue peraTh TEKCTOBBIE 3a/1a4 Pa3HbIX TUIIOB (B TOM YHUCIIE HA POLIEHTBHI, 10JIH
U 4acTHu, Ha JABW)KEHUE, paboTy, CTOMMOCTb TOBAapOB U YCIIYT, HAJOIH, 33Ja4u U3
00IacTH yNpaBJICHUS JIMYHBIMH W CEMEHHBIMH (PUHAHCAMM); COCTaBISAThH
BBIDAKCHMS, YPaBHEHHMs, HEPABCHCTBA U HUX CHUCTEMBI II0 YCIOBUIO 3aJa4yH,
UCCIIEI0BaTh MOJYYEHHOE PELIeHUE U OLIEHUBATh MPaBI0NOA00HOCTb PE3YIbTaTOB;
YMEHUE MOJCIHMPOBATh pealbHbIE CUTYallUd HA S3bIKE MAaTEMAaTHKH; COCTaBIATH
BBIDAKCHMS, YPaBHEHHMs, HEPABEHCTBA U HUX CHUCTEMBI II0 YCIOBUIO 3a1a4yH,
UCCJIE0BaTh IIOCTPOEHHBIE MOJENM C HCIOJIb30BAaHHEM ammapara anreOpsl,
MHTEPIPETUPOBATH ITOIYYEHHBIN pe3yabTaT

YMeHue onepupoBaTh IMOHATUAMHU: CpelHee apudmeTnueckoe, MeHaHa,
HauOoJplllee M HauMEHblee 3HA4YeHUs, pa3Max, MAUCIEpCUs, CTaHAapTHOE
OTKJIOHEHHE 4YHUCJIIOBOTO Habopa; yMEHHE U3BIEeKaTh, HHTEPIPETUPOBATH
uH(pOpMallMIo, MpEeACTaBICHHYI0 B TalnMIax, Ha JAMarpaMMax, rpadukax,
OTpPaXKaloOIlyl0 CBOWCTBAa peEalbHbIX MPOIECCOB U SBJICHUH; TNPEICTABIATH
MH(pOpPMaLIMIO C TMOMOIIBIO TAaONMIl M JWarpaMM; HCCIIEOBAaTh CTATUCTHYECKUE
JTaHHbIe, B TOM 4YHCJE€ C INPUMEHEHHEM IpaUuyecKUX METOA0B U 3JIEKTPOHHBIX
CpeACTB; TrpadUYecku HCCIE0BaTh COBMECTHbIE HAONIIOJIEHUS C IOMOIIBIO
JyarpaMM pacCEeUBaHUs U JINHEHHOW perpeccuu

YMeHue onepupoBaTh MOHATUSMHU: CIy4YallHBIA ONBIT M ClydallHOE COOBITHE,
BEPOSTHOCTb  CIIyYallHOI'O COOBITHS; yMEHHE BBIUUCIATH BEPOATHOCTh C
UCIIOJIb30BaHUEM TpaUUeCcKUX METOJOB; MNPUMEHATH (OPMYNBI CIOXKEHUS U
YMHOXXEHUS BEpOSITHOCTEH, (POpMyIly MOJIIHOM BeposTHOCTH, popmyny bepHymim,
KOMOUHATOpHBIE (DaKThI U (POPMYIIBL; OLIEHUBATh BEPOSTHOCTH PEATIHHBIX COOBITHIA;
YMEHUE ONEPHUPOBaTh IMOHATHUAMM: ClIydailHas BEIWYMHA, PACIpPEACIICHHUE
BEPOSITHOCTEM, MAaTeMaTHYEeCKOE OXHMJIAHWE, JUCHEPCHS M CTAHJApPTHOE
OTKJIOHEHHE CIIy4alHOM BeNWYMHbI, (DYHKUMUU paCHpeleseHus M IJIOTHOCTU
PaBHOMEPHOTO, ITOKA3aTeIbHOIO W HOPMAJIBHOTO PpACHpPEIEICHUN; yMEHHE
UCIIOJIB30BaTh CBOWMCTBA M3YYECHHBIX pAacCIpeleleHUud Uil peLIeHHs 3azady;




3HAKOMCTBO C TMIOHATUSIMH: 3aKOH OOJIBIIMX YHCEN, METOJbl BBIOOPOUYHBIX
UCCIICIOBaHMIA; YMEHHE IPUBOAUTH IPUMEPHI MPOSBICHHS 3aKOHA OOJIBIINX YHCET
B IPUPOJHBIX U OOILIECTBEHHBIX SBJICHUSX; YMEHUE ONEPUPOBATH IMOHATUSIMMU:
COYeTaHue, IepecTaHOBKAa, YMCJIO COYETaHWH, YHUCIO NEPEeCTaHOBOK; OMHOM
HploTOHA; ymMeHHME NPUMEHATh KOMOMHATOpHbIE (DAKThl M pacCyKIEHHUsS i
pelIeHusl 3a/ad; OLEHMBATh BEPOATHOCTH pEAIbHBIX COOBITUH; COCTaBIATh
BEPOSITHOCTHYIO MOJIEJIb U UHTEPIIPETUPOBATH IIOJYYCHHBIN PE3YNIbTAT

YMeHue onepupoBarh MOHATUSAMU: TOYKA, HpsiMasi, IUIOCKOCTb, IPOCTPAaHCTBO,
OTpE30K, Jy4Y, BEIMYMHA YIJIA, IUIOCKUN YTOJI, JBYTPAHHBINA YroJl, TPEXTPaHHBIN
yroJl, CKpELIMBAIOUIMECS MpsMble, MapaJUICIIbBHOCTh W NEPIECHIUKYISIPHOCTD
IIPSAMBIX U IUIOCKOCTEH, YIOJl MEXKIY IIPSIMBIMM, YTOJI MEXKY ITPSIMOM U INIOCKOCTBIO,
YTOJI MEXAY INIOCKOCTSIMU, PACCTOSIHHE OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHUE MEKIY
IIPSIMBIMH, PACCTOSIHUE MEKy IUIOCKOCTAMM; YMEHHUE UCII0JIb30BATh IIPU PELICHUN
3a/1a4 U3y4yeHHbIe (PaKThl U TEOPEMBI INIAHUMETPUN; YMEHHE OLICHUBATh pa3Mephl
00BEKTOB OKPY)KAIOLIEr0 MHpA; CTPOUTh MAaTEMATUYECKUE MOJEIU C IOMOIIbIO
TFEOMETPUUYECKUX NOHATUN W BEJIWYMH, PEIIATh CBSI3aHHBIE C HUMU IIPAKTHYECKHE
3aJa4n
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YMeHue omepupoBaTh MOHATHSAMH: IUIOHIaAb (QUrypel, 00beM (QUIypHI,
MHOTOTPaHHHK, TPaBUIbHBIA MHOTOIPAHHUK, CEUYEHHWE MHOTOIPaHHUKA, KYO,
napasuieNienune, npu3Ma, nupamuia, Gurypa u moBepXHOCTb BpallleHus, HUIHH]ID,
KOHYC, Iap, cdepa, mionaap chepsl, IIOMIalb MOBEPXHOCTUA MUPAMHUIBI, IPU3MBI,
KOHYca, [WINHAPA, 00beM Ky0a, MpsSMOYIrOJbHOrO Mapajijiesienumneaa, NupaMmuibl,
IPU3MBL, IWINHIPA, KOHYCa, 11apa, pa3BepTKa IMOBEPXHOCTH, CEYEHUsI KOHyca U
HWIMHJpa, NapajuleJbHble OCH WJIM OCHOBAaHUIO, CEUEHHUE IIapa, IUIOCKOCTb,
Kacaromasics chepsl, HUIMHAPA, KOHYCa; yMEHHE CTPOUTH CEYEHNUE MHOTOTpaHHHKa,
n300pakaTh MHOTOTPAHHHUKH, (DUTYpPHI U MOBEPXHOCTH BPAIICHUS, UX CEUYCHHUS, B
TOM YHUCJE C IMOMOIIBI BJEKTPOHHBIX CPEACTB; YMEHHUE MNPHUMEHSTh CBOWCTBA
FEOMETPUUECKUX  (UTYp, CaMOCTOSATENbHO  (HOPMYIHpPOBATh  OIpEICTICHHS
u3ydaeMbiX (UTyp, BBABUTAaTh THUIOTE3bI O CBONCTBAX U  MPHU3HAKaX
reoMeTpUUecKUx (QUryp, 000CHOBBIBATH WIJIM OMPOBEPTraTh UX; YMEHHE MPOBOAUTH
Kiaccuukanuo (Uryp Mo pa3jIudyHbIM TMPU3HAKAM, BBITIOJHITH HEOOXOJAUMBIC
JIOTIOTHUTEIIbHBIE TOCTPOCHHUS

11

YMeHue onepupoBaTh NOHSITHSAMM: JBHIKEHHE B IIPOCTPAHCTBE, NMapaJlICNIbHBIN
IEPEHOC, CUMMETPHSI Ha INIOCKOCTH M B IPOCTPAHCTBE, IOBOPOT, IpeoOpa3oBaHue
1o/100us1, 1o/1I00HbIe (PUTYPBI; YMEHHE PACTIO3HABATH PaBHbBIE U [10100HbBIE (PUTYPHI,
B TOM 4YHCJIE€ B IPUPOJIE, UICKYCCTBE, APXUTEKTYpPE; UCIOIH30BaTh F€OMETPUUECKUE
OTHOUICHMSI IPU PELIEHUH 3a/lad; HaXOJUTh F€OMETPUUECKHUE BEIUYUHBI (JIIMHA,
yTroJl, TUIONIAa1b, 00BEM) MPHU PELICHUHU 3a/1a4 U3 APYTUX YUeOHBIX MPEAMETOB U U3
peasbHON KU3HHM;, YMEHUE BBIYMCIATH T€OMETPUUECKUE BEJIMYMHBI (JUIMHA, yTrod,
II0Iaab, 00bEM, IJIOMIAAb MOBEPXHOCTH), UCHONb3Yysd H3y4eHHbIE (OPMYJbI U
METO/Jbl, B TOM YHCJE: IUIOIIAAb IOBEPXHOCTH NHUpaMHUAbI, NPU3MbI, KOHYcCa,
WIMHApa, TUIomaab cepbl; 00beM Kyba, MPsSMOYroJbHOIO Hapaijienenunesa,
NUPaMUJIbI, MPU3MBL, LWIMHIpA, KOHYyca, Il1apa; YMEHHE HaXOAWTb OTHOIICHHE




00BeMOB MOAOOHBIX QUTYP
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YMeHue onepupoBaTh MOHATUIMU: MPSAMOYTOJIbHAsE CUCTeMa KOOpPJIHUHAT, BEKTOD,
KOOPJIMHATHl TOYKH, KOOPJAMHATHI BEKTOPAa, CyMMa BEKTOPOB, IPOU3BEICHUE
BEKTOpa Ha YHCIIO, Pa3JIOKEHUE BEKTOpa Mo 0a3ucy, CKaIIpHOE IPOHM3BEACHUE,
BEKTOPHOE TMPOU3BEJICHUE, YIrOJ MEXKAY BEKTOpaMH; YMEHHE UCIO0JIb30BaTh
BEKTOPHBIN U KOOPJMHATHBIN METO[ /Ul PEIICHUs TeOMETPUUECKHX 3a/1ad U 3aj1a4
JIPYTUX y4eOHBIX NMPEAMETOB
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YMeHue BbIOWpATh MOAXOMAAIIUN METOJM JJsi peIIeHUs 3aJadyd; [OHUMaHHE
3HAYMMOCTH MATEeMAaTUKH B U3YUYECHUU MPUPOIHBIX U OOIIECTBEHHBIX MPOIECCOB U
SBJICHUH; YMEHHE PAcllO3HaBaTh MPOSBICHHE 3aKOHOB MaTEMaTHKU B HCKYCCTBE,
YMEHHE MPUBOAUTH IPUMEPHI MATEMAaTUYECKUX OTKPBITUH POCCUHUCKON 1 MUPOBOIA
MaTeMaTU4YeCKOil HayKu

Tabmua 12.1
[TepedeHn 2JIEMEHTOB COAEpKaHMsI, MpoBepsieMbIX Ha EI'D
[10 MATEMATUKE

Kon [IpoBepsieMblil JIEMEHT COACPKAHUS
1 Yucna v BIYMCIECHUS
1.1 Harypanbnsle u nensie yucna. [Ipu3Haky 1e1MMOCTH LIEIbIX YUCEI
1.2 Patnmonaneubie uncna. OOBIKHOBEHHBIE U JCCITHYHbBIC APOOH, MPOIEHTHI, 0ECKOHEUHBIE
NepruoIuYECcKue 1podu
1.3 ApudpmeTnueckuii KOpeHb HaTypajdbHOW cTeneHu. J[ledcTBUsS ¢ apupMeTHYECKUMHU
KOPHSIMHM HaTypalbHON CTEIEHU
1.4 Crenenp ¢ nensiM nokaszarteneM. CTENeHb ¢ pallMOHAIBHBIM IOKa3areneM. CBolcTBa
CTETIEHU
1.5 CuHyC, KOCHHYC U TaHT€HC YHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHI€HC
YKCJIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTnuHble U HaTypajabHbIE JOrapu(Mbl
1.7 JleiicTButenpHble yuciaa. ApudMeTndeckue onepanuy ¢ JeHCTBUTEIbHBIMU UYHCIAMH.
[TpuOnkeHHbIE BBHIYMCICHUS, MpaBWIa OKPYIJICHHs, MPUKUAKA U OLEHKa pe3yibTara
BBIYMCIICHUI
1.8 [IpeoOpa3zoBanue BeIpaKEeHUN
1.9 KommuiekcHsle uncna
2 VYpaBHEHMS U HEpaBEHCTBA
2.1 [enbie u 1poOHO-pallMOHATbHBIE YPaBHEHUS




2.2

Hppanuonaibuble ypaBHEHUS

23 TpuroHomerpudecKkue ypaBHEHU

2.4 [TokazaTenpHbIC U JOTapUDMUUECKUE YPABHEHUS

2.5 Llenbie 1 1poOHO-palIMOHATILHBIE HEPABEHCTBA

2.6 WppauronansHbie HEPABEHCTBA

2.7 [TokazaTenbHbIC U JOrapuhMHUUECKIE HEPABCHCTBA

2.8 Tpuronomerpuyeckre HEpaBEHCTBA

2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB

2.10 |YpaBHeHus, HEPABEHCTBA U CHCTEMBI C MTapaMeTpaMu

2.11 Martpuna cucTeMbl IMHEWHBIX YpaBHEHUN. OnpeaenuTenb MaTpuLbl

3 OyHKIUYN 1 TpaduKu

3.1 Oyuk1us, crocoos! 3ananus Gynkun. ['padux GyHkun. Bzanmuo odpatHbie GyHKIHH.
Yernsie u HeUeTHBIE (QyHKIMU. [leproanueckue QyHKIHH

3.2 OO6nacTp onpezaeneHus U MHOKeCTBO 3HaueHu# ¢ynkunu. Hymu gynxmuu. [Ipomexyrku
3HAKOMOCTOSIHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (YHKUMH. MaKCUMyMbl U MUHUMYMBI
¢ynkunu. Hanbonpee n HanMeHbIIee 3HaueHNe (QYHKIIMHA HA TIPOMEKYTKE

33 CrenenHas (yHKLIMS C HaTypaJibHBIM M LieNbIM INoka3aTeneM. Ee cBoiicTBa u rpaduk.
CgoiicTBa u rpaduk KOpHs n-0if cTeneHu

3.4 Tpuronomerpuyeckue GyHKINHU, UX CBONCTBA U rpaduKu

3.5 [ToxazarenbHas u norapudmuueckas GyHKINU, UX CBOMCTBa U rpaduku

3.6 Touku pazpsiBa. AcumMnToThl rpadukoB pyHkuui. CBoCTBa PYHKIIMIA, HENPEPHIBHBIX HA
OTpe3Ke

3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33AaHUS TIOCIIE0OBATEILHOCTEH

3.8 Apudmerndeckas 1 reomeTpudeckas nporpeccuu. @opmysa CiI0KHbBIX TPOLIEHTOB

4 Hayana maremaTndeckoro aHanmnsa

4.1 [TpousBoanas ¢pyHkiuu. [IponsBoiHbIE 371€MEHTAPHBIX (YHKIIHMA

4.2 [TpuMeHeHne MPOU3BOHOM K UCCIIEAOBAHUIO (DYHKIMI HAa MOHOTOHHOCTh U 3KCTPEMYMBI.
Haxoxxnenne HanOobIIero 1 HaMMEHbIIEro 3HaUeHUs (PYHKIIMM Ha OTpe3Ke

4.3 [TepBooOpaznas. Murerpan




MHuoxecTBa 1 10oruKa

5.1 MHoOXxecTBO, oriepanuu HajJ MHOKecTBamu. J(uarpammel Ditiepa - Benna
5.2 Jloruka
6 BepositHOCTB U cTaTUCTHKA
6.1 OnucarenbHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KomMOunaropuka
7 I'eomerpus
7.1 Purypsl Ha INIOCKOCTH
7.2 [IpsiMble ¥ MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena 1 NOBEpXHOCTH BPALICHUS
7.5 Koopaunatsl u BEKTOPBI
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