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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo MaremaTuke YriayONEHHOTO YpPOBHS sl OOy4aroIlMXCs Ha YpPOBHE CpPEIHETrO
oOmeroo6pazoBanust paspaborana Ha ocHoBe PI'OC COO ¢ y4éToM COBPEMEHHBIX MHUPOBBIX
TpeOOBaHUM, MPEIBABISEMBIX K MaTEeMaTHYECKOMY OOpa30BaHHUIO, M TPATUIHMNA POCCHICKOTO
oOpa3oBaHUsI.

Peanuzanuss nporpaMmbl [0 MaTeMaTHKE  OOECIEUMBACT  OBJAJCHHME  KIIFOUEBBIMU
KOMIETEHIMSIMH, COCTABJISIIOIIMMEI OCHOBY JUISI CAaMOPa3BUTHs U HEMPEPHIBHOTO OOpa30BaHMA,
[EIIOCTHOCTH OOMIEKYIbTYPHOTO, IMYHOCTHOTO M MTO3HABATEIHHOTO PAa3BUTHS TUYHOCTH
00yJaromuxcs.

B nporpamme 1o wmaTemaTtuke Yy4TeHbl HJed U mnosoxeHus «KoHuenuuu pa3BuTHs
MaTemaTHueckoro obpaszoBaHusi B Poccuiickoii @exnepanumn». B cooTBercTBUM ¢ Ha3zBaHHEM
KOHLIEMII[MM MaTeMaTH4ecKoe o0Opa3oBaHue JOKHO, B YACTHOCTH, pelaTh 3a1ady oOecredeHus
HE0OX0IMMOT0 CTpaHe YKclia 00yJarommxcsi, MaTeMaTu4eckas MoAroToBKa KOTOPBIX 10CTaTOYHA
Ui TIPOJIOJDKEHHUS] 00pa3oBaHMs 10 PA3JIMYHBIM HAIpaBJICHUSIM, BKIIIOYas IpernojaBaHUe
MaTeMaTHKH, MaTeMaTUYeCKUE HCCIIeI0BaHus, padoTy B chepe nHHOPMaIMOHHBIX TEXHOJIOTHUN 1
IpYrux , a Takke oOecredeHus Uid KaKIOro o0ydarollerocss BO3MOXHOCTU JOCTHXKEHMS
MaTeMaTH4YeCKOW IMOATOTOBKM B COOTBETCTBHHM C HEOOXOJAWMBIM €My ypoBHeM. MMeHHO Ha
pelIeHre ATUX 3ajjayd HalleJIeHa ITporpaMMa o MaTeMaTHKe yrilyOJlIEHHOTO YPOBHSI.

B smoxy mmudpoBoit Tpancopmaiium Bcex cep 4eT0BEUECKON ASSITEIIPHOCTH HEBO3MOXKHO CTaTh
00pa3oBaHHBIM COBPEMEHHBIM YEJIOBEKOM 0O€3 XOpolleld MaTeMaTHYECKOH MOATOTOBKH. ITO
00yCIIOBJIEHO TEM, YTO B HaIlH TTHU pacTér YHCIO  CHElHaJIbHOCTEH,
CBSI3aHHBIX

C HETIOCPEACTBEHHBIM NPUMEHEHHEM MaTeMaTHKU: U B cdepe SKOHOMHUKH, U B Ou3Hece, U B
TEXHOJIOTHYECKUX O00JacTAX, W Jake B TymaHuUTapHbIX chepax. Takum oOpasom, Kpyr
oOyuaronuxcs, Uisi KOTOPbIX MaTeMaTuKa CTAaHOBHUTCSA 3HAUMMBIM MpeAMETOM, (yHIAMEHTOM
o0pa3oBaHus, CYLIECTBEHHO pacumupsierca. B Hero BXOIIT HE TOJbKO OOydaromuecs,
MJIAHUPYIOIIHNE 3aHUMATHCATBOPUYECKON M UCCIIEA0BATEIILCKOM paboToil B 00J1acTH MaTEMaTHKH,
uHpopMaTuku, GU3NKN, SKOHOMUKH U B IPYTHX 00JIACTAX, HO U T€, KOMY MaTeMaThKa Hy>KHa JJIs
UCIO0JIb30BaHUs B Mpodeccusix, He CBI3aHHBIX HETIOCPEICTBEHHO C HEM.

[lpuknannas 3HAUMMOCTb MaTEeMaTHKU OOYCIOBJIEHa TeM, 4YTO €€ MpPEeAMETOM SBISIOTCA
(GyHIaMeHTalIbHbIE CTPYKTYPHl HAIIETO MUpA: MPOCTPAHCTBEHHBbIE ()OPMBI U KOJIHUYECTBEHHbBIC
OTHOIICHHUS, PYHKIIMOHAIbHBIE 3aBUCUMOCTH U KaTErOpUU HEONPEAETEHHOCTH, OT MPOCTEHIINX,
YCBaMBAaEMBIX B HEMOCPEJICTBEHHOM OIBITE, JO JOCTATOYHO CIIOXKHBIX, HEOOXOIUMBIX IS
pPa3BUTHUS HAYYHBIX W TEXHOJOTHMYECKUX HAeh. be3 KOHKPETHBIX MaTeMaTH4eCKHX 3HaHUU
3aTpyJHEHO TMOHUMAaHHE MPUHIIUIIOB YCTPONCTBA M HCIOJNb30BAHHUS COBPEMEHHOW TEXHUKH,
BOCIIPUSTHE W HHTEpHpEeTaIs pa3HOOOpa3HOW COLMAaIbHOM, SKOHOMHUYECKOH, MOJIUTUYECKOM
unpopmanuu, Manod3ddexTruBHa MOBCEAHEBHAS MTPAKTHYECKas AeSITeIbHOCTh. Bo MHOTHX cdepax
podecCHOHABHON JIeATENBHOCTH TpPeOYIOTCS YMEHHsI BBINOJHITH pacuéThl, COCTABIATH
QITOPUTMBI, MPUMEHATH (POPMYIBI, MPOBOJUTH I'€OMETPHUYECKUE H3MEPEHUS U MOCTPOCHUS,
YuTaTh, 00pabaThIBaTh, MHTEPIPETUPOBATH U MPEICTABIATH HHGOOPMALMIO B BUAEC TaONHII,
ayarpamMm M rpauKoB, MOHUMATh BEPOSITHOCTHBIN XapakTep CIIyYalHbIX COOBITU.
OpHOBpeMEHHO ¢ paciupeHreM cdep MpUMEHEHHs] MaTEMaTHUKU B COBPEMEHHOM OOIIEeCTBE BCE
O0onee BaXHBIM CTAaHOBUTCS MAaTEMaTHUYECKUW CTUJIb MBIIUICHUS, TPOSBISIONIMICI B
oTpeaenéHHBIX YMCTBEHHBIX HaBbIKaX. B mpoliecce n3ydeHnss MaTeMaTUKH B apceHall IpUEMOB U
METO/IOB MBIIIJICHHUS] YEeNIOBEKa E€CTECTBEHHBIM O0pa30M BKJIIOYAIOTCS HHAYKIHUS U JCIYKIUS,
0000IIeHNe W KOHKpETH3allus, aHalu3 H CHHTE3, KIacCH(PHKAIUS U CHCTeMaTU3allus,
abctparupoBanne u aHajorus. OOBEKTHI MaTEeMAaTHUYECKUX YMO3aKIIOUCHHH, MpaBuiIa HX
KOHCTPYHPOBAHUSI PACKPHIBAIOT MEXaHHU3M JIOTHYECKUXITOCTPOEHUH, CIIOCOOCTBYIOT BBIPAOOTKE
yMeHust (popMynHpoBaTh, 0OOCHOBBIBATH U JIOKA3bIBATh CYKICHHS, TeM CaMbiM (OPMHUPYIOT
JOTUYECKUI  CTHIIb MBIIIJICHHUS.



Benymas poas npuHaIeKUT MareMaTuke B (OPMHpPOBAHMM  AJNTOPUTMHUYECKOU
KOMIIOHEHTHI MBIIUICHUS M BOCIHUTAHMM YMEHHMH JEHCTBOBAaTh MO 3aJaHHBIM AJITOPUTMaM,
COBEpILIEHCTBOBATh U3BECTHBIE MKOHCTPYHPOBATh HOBBIE. B mpornecce pemienus 3a1ay — OCHOBBI
JUISL OpraHU3aluy y4eOHOH AeATENIbHOCTH Ha yPOKaX MaTeMaTHKH — Pa3BUBAIOTCS TBOpUYECKas U
NPUKIIAJHAS CTOPOHBI MbIIuleHUs. OOydeHne MartemaTtuke JaéT BO3MOXKHOCTb pPa3BUBATH Y
o0yJaromuxcss TOYHYI0, PAallMOHANIBHYI0O HHH()OPMAaTUBHYIO pedb, YMEHHE OTOMpaTh Hambojee
MOJIXOMSIIUE S3BIKOBBIE, CHMBOJIMYECKUE, TpadUUeCcKie CPEACTBA IS BEIPAKCHUS CYKACHUHN U
HATJISTHOTO UX NIPECTABIICHHUS.

Heo0xoauMbIM KOMIOHEHTOM OOIIEH KyJIbTYphl B COBPEMEHHOM TOJIKOBAaHUH SBIISIETCS 00IIee
3HaKOMCTBO C METOJIaMH TIO3HAHUS JCHCTBUTEILHOCTH, MPEACTABICHNE O TPEAMETE U METOJE
MaTEeMAaTUKH, €T0 OTIMYHSIX OT METO/IOB €CTECTBEHHBIX U TYMaHUTAPHBIX HAayK, 00 0COOEHHOCTSIX
MPUMEHEHHs] MAaTeMaTHKH Ui pEIIeHUs HAyYHBIX M TPUKIATHBIX 3amad. Takum oOpaszom,
MaTeMaTu4eckoe 00pa3oBaHNEe BHOCHT CBOH BKJIaJ B (JOPMHUPOBAHUE OOIIEH KyIbTYpPhI YeTOBEKA.
W3yueHne MaTeMaTWKH CHOCOOCTBYET SCTETUYECKOMY BOCHHUTAHHUIO YeEJIOBEKa, TOHHMMAaHHUIO
KpPacoThl W M3SIIECTBA MATEMAaTHYECKHX PACCYXICHUH, BOCIPHITHIO T€OMETPUUYECKHX (OopM,
YCBOGHUIO MJIEH CHMMETPHUH.

[TpuoputetHpiMu 1ensiMu oOydeHuss Matematnke B 10-11 xiaccax Ha yriryOJIEHHOM ypOBHE
MIPOJIOJDKAIOT OCTaBATHCS:

(bopMHpOBaHUE TIEHTPATHHBIX MAaTEMaTHYECKHX MOHATUH (YHCIIO, BEIMYMHA, T€OMETPHUECKas
¢burypa, mepeMeHHas, BEpPOSTHOCTb, (DYHKIUS, MPOU3BOJAHAs, HHTErpai), o0OecrneyuBaromInX
MIPEEMCTBEHHOCTh U TIEPCIIEKTHBHOCTh MAaTEMAaTHIECKOTO 00pa30BaHUs 00YJarOITIXCS;
MOJIBEJICHWE OOYJalOMMXCsl Ha JOCTYITHOM Ui HHUX YPOBHE K OCO3HAaHUIO B3aMMOCBSI3U
MaTeMaTUKd M OKPYXKAlOIIEero MHpa, MOHUMAHUI0 MaTEeMAaTHKH KaK 4YacTH OOMIel KYIbTYpHI
4eJI0BEUEeCTBA;

pa3sBUTHE MHTEIUIEKTYaJIbHBIX M TBOPYECKMX CIIOCOOHOCTEH OOywarommxcs, MO3HaBaTEIbHOMN
aKTUBHOCTH, HCCIIEOBATEIbCKUX YMEHUH, KPUTUYHOCTH MBILIUIEHUS, UHTEpeca K H3Y4EHHIO
MaTEMAaTUKU;

¢dopmupoBaHue (DYHKIIMOHAIBHOM MAaTeMaTHMYeCKOW TIPaMOTHOCTH: YMEHHUS pAaClO3HaBaTh
MaTeMaTHYECKHE AacleKThl B PEAIbHBIX JKU3HEHHBIX CUTyallMsX U MPH U3YYEHUH APYrUX
y4eOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEpHOCTEH, (GOpPMYJINPOBaTh UX HA
A3bIKE MATEeMAaTUKH M CO3[aBaTh MAaTEMaTHYECKHE  MOJENH, IPUMEHSTh  OCBOEHHBIN
MaTeMaTU4eCKUH anmapar Julsi pelieHHs IPaKTUKO-OPUEHTUPOBAHHBIX 3a]1a4, MHTEPIIPETUPOBATh
Y OLIEHUBATh MOJyYEHHBIE PE3YJIbTATHI.

OcCHOBHBIMU JIUHUAMH cojepkanusi mareMatukun B 10-11 kmaccax yrimyOnéHHOTO YpOBHS
SBIISAIOTCS:

«Yucna u BbIYMCIEHUSA», «Anredbpa» («AnreOpandeckue BbIpaXeHUsS», «YPaBHEHUS W
HepaBeHCTBa»), «Havana MaremMaTHyeCcKOro aHanuzay,

«'eomerpusi» («I'eomerpuueckue Gurypbl MU ux cBoilcTBa», «M3MepeHHe IeoMeTpHYecKUX
BEIIMYUH),

«BeposTHOCTh M craTHCTUKa». JlaHHbIE JIMHMM pa3BUBAIOTCS MapalyieNIbHO, KaxJaas B
COOTBETCTBUU CCOOCTBEHHOH JIOTMKOW, OJJHAKO HE HE3aBUCHUMO OJ[HA OT JPYroi, a B TECHOM
KOHTaKTe M B3aumojeicTBuu. Kpome 3Toro, mx oOBeAMHSET JIOTHYECKas COCTaBISIOLIAL,
TPaJUIIMOHHO NPHUCYIIas MaTeMaTUKe W MPOHM3BIBAIOIIAS BCE MaTeMaTHUECKHE KYpChl H
coJiepKaTeabHbIe JTUHUH.

[Iporpamma no MaremaTHke IpeaycMaTpUBaeT U3yueHue yueOHoro npeaMera «MaTemaTuka» B
paMKax Tpéx y4eOHbIX KypcoB: «Anredpa U Hauala MaTeMaTHYECKOro aHaiuusza», «l'eomerpus»,
«BeposTHOCTh M cTaTUCTHKa». DOpPMHUpPOBAHUE JIOTMUECKMX YMEHHUH OCYIIECTBISIETCS Ha
MPOTSHKEHUH BCeX JIET 00y4eHUsl Ha YpOBHE CpeTHEro o01ero o0pa3oBaHus, a JIEMEHTHI JIOTMKH
BKJIIOYAIOTCSL B COJIEP)KaHUE BCEX HAa3BaHHBIX BBIIIE YUEOHBIX KYPCOB.

OOmiee KOJIMYECTBO YAcOB, HANPABJIEHHBIX HAa M3Y4Y€HHE MAaTEeMaTHKU Ha YriyOJleHHOM
yposHe — 544: B 10 kmacce — 272 yaca (8 yacos B Hezmemo), B 11 kiacce —272 yaca (8 yacoB B
HEJIEIIO).



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBbI
IO MATEMATHUKE HA YPOBHE CPEJJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) IrPa’KAaHCKOr0 BOCIIMTAHMSA:
C(OPMHUPOBAHHOCTH TPAXKIAAHCKOHN TMO3HUIIMU O00YJArOIMIErocsi Kak aKTHBHOTO U OTBETCTBEHHOTO
YJieHa POCCUIHCKOTO OOIIECTBa, MPEACTABICHIE O MATEMATHIECKUX OCHOBAX (DYHKIIMOHUPOBAHHS
Pa3NUYHBIX CTPYKTYp, SBICHHH, MPOLEAYp TpakIaHCKOro ooOmiecTtBa (BBIOOPHI, OMPOCH U
Jpyroe), yMEHUE B3aUMOJEHUCTBOBaTh C COLMAILHBIMM HHCTUTYTaMHU B COOTBETCTBUU C HX
(GYHKIUSIMHE 1 HA3HAUYCHHUEM;

2) NMaTPUOTHYECKOr0 BOCIIUTAHUSA:
c(OPMUPOBAHHOCTh POCCUHCKOM Tpa)kIaHCKONW HICHTHUYHOCTH, YBaXXEHHUS K NPOILIOMY H
HACTOSILIEMY POCCUMCKOM MaTEMAaTHKH, IEHHOCTHOE OTHOILICHHE K JIOCTUKEHHSIM POCCUUCKUX
MAaTEMAaTHUKOB M POCCUMCKONW MATEeMaTUYECKOU IIKOJbI, WCMOJb30BAHUE ITHUX JIOCTH)KEHUH B
JIPYrUX HayKaX, TEXHOJOTUSX, chepax SKOHOMHUKH;

3)  AYXOBHO-HPABCTBEHHOI0 BOCHHTAHMUS:
OCO3HaHUE IYXOBHBIX IIEHHOCTEH POCCHUHCKOro Hapoja, cHOPMHUPOBAHHOCTb HPABCTBEHHOIO
CO3HAHMS, STUYECKOTO MOBEJIEHUS, CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHHEM JOCTH)KEHUMN
HayKH M JESTEeNIbHOCThIO Y4EHOT0, OCO3HAHME JIMYHOIO BKJIaJa B MOCTPOEHUE YCTONYHBOIO
Oyny1iero;

4)  scTerHuecKoro BOCHHTAHHUS:
ACTETUYECKOE OTHOLICHHE K MHpPY, BKJIIOYAs ICTETHMKY MaTeMaTHYECKHX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/a4, PEUICHUH, pacCyXAECHUH, BOCIPUUMUYUBOCTD K MaTEMaTUYECKUM acleKTaMm
pa3IUYHbIX BUJOB UCKYCCTBA;

5)  ¢u3MYecKoro BOCHUTAHHUS:
chOpMHPOBAHHOCTh YMEHHS MPUMEHATH MaTeMaTHHeCKHe 3HAHUS B MHTEPECaX 370pPOBOTO M
6€30MacHOT0 006pa3a KHU3HH, OTBETCTBEHHOE OTHONIEHHE K CBOEMY 370POBBIO (3/0pOBOE MUTAHHE,
cOANaHCHPOBAHHBI DPEKMM 3aHATHH M OTABIXA, peryiApHas (u3MYeckas aKTHBHOCTB),
du3MHecKoe coBEpIIEHCTBOBAHME MPH 3aHATHAX CIOPTHBHO-03/I0POBUTENBHOM AEATeNbHOCTBIO;

6)  TpyaoBoro BocHHTaHuSA:
TOTOBHOCT K TPY/LY, OCO3HAHHE LEHHOCTH TPYJIOTIOOMs, MHTEpec K Pa3IndHbIM cdepam
IpOdeCCHOHANEHON JIeATENHOCTH, CBS3AHHBIM C MaTeMATHKOH M €& NPUIIOKECHHAMH, yMEHHE
COBEpIIATh OCO3HAHHBI BBHIOCOP Oyaymlell NPOpEcCHH M Pealru3oBbIBATH COOCTBEHHBIE
KM3HCHHBIC IUIAHBI, T'OTOBHOCTH M CIIOCOOHOCTH K MAaTEMaTHUECKOMy OOpa30BAHHIO U
caMOOGPA30BAHHIO HA IPOTSHKEHHH BCCH JKU3HH, TOTOBHOCTh K AKTHBHOMY YYACTHIO B PEIICHHH
IIPAKTHYECKMX 337124 MAaTEeMaTHYECKOi HAIPABICHHOCTH;

7)  3KOJIOrHYeCKOro BOCIHHTAHHS:
cOPMHPOBAHHOCTH ~ BKOJOTHYECKOH  KyIbTYphl, IOHHMAHHME BIMAHHMS  COIMAIBHO-
SKOHOMMYECKHX IIPOIIECCOB HA COCTOSIHME HPHPOJHOW M COLMANBbHOH Cpe/bl, OCO3HAHHE
r106aTbHOTO XapaKTepa SKOJIOTHIECKHX TPOOIeM, OpHEHTAINs Ha IPUMEHEHHE MaTeMaTHUeCKHX
3HAHMI IS pelIeHHNs 337124 BOOIACTH OKPYXKAOIIEH CPe/Ibl, TNIAHNPOBAHHE MOCTYITKOB 1 OLIEHKH
MIX BO3MOJKHEIX TOCIIE/ICTBHH [T OKPYKAIOIIEH CpeIbl;

8)  IEHHOCTH HAYYHOTrO MO3HAHHS:
c(OPMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO Pa3BHTHSA
HAayKM ¥ OOIIECTBEHHOH TpAKTHKM, TOHAMAHHE MAaTeMAaTH4YeCKOH HAyKH Kak cgepsl
YeIOBEUECKOH JeATEeNEHOCTH, ITANOB €8 Pa3sBUTHA M 3HAYMMOCTH JISl PA3BUTHS IHBHIIH3AINH,
OBJIaJIeHHE S3BIKOM MaTeMATHKH M MAaTEMaTHUECKOH KyIbTypoif KaK CpPeJICTBOM MO3HAHUA MHMPa,
TOTOBHOCTB OCYIIECTBIISTH MPOEKTHYIO M MCCIIE0BATENECKYIO AEATENBHOCTh HHANBHAYAIEHO U

B I'pyIIIE.



METAINIPEIMETHBIE PE3YJIBTATHBI

B pesynbrare wu3ydeHHss MaTeMaTHKd Ha YPOBHE CpEOHEro ooOmiero oOpa3oBaHHs Y
oOyuatomierocss OyayT chopmMupoBaHBI TO3HABATEIbHBIC YHUBEPCAIbHBIC Y4EOHBIC ICHCTBHS,
KOMMYHUKATHBHBIE yHUBEPCAIbHBIE YUeOHbIC JEHCTBHS, pEryJasTHBHBIE YHUBEPCAIbHBIC
y‘-IeGHBIe HeﬁCTBHﬁ, COBMECTHAas OCATCIbHOCTbD.

Ilo3naBaTenbHbIe yHHBepcalbHble YueOHbIe JelicTBusi ba3oBbie jornyeckue reiicTBuA:
BBISIBJISITh U XapaKTEPU30BaTh CYLIECTBEHHbIE NMPU3HAKM MAaTEMATUYECKHX OOBEKTOB, MMOHATH,
OTHOIICHWA MEXAY MOHATUSAMH, (OPMYIMPOBATh ONPEACICHUS TOHSATHHA, YCTAaHABINBATh
CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIIMH, OCHOBAaHUS JJIs1 000OIIEHNS U CPAaBHEHHSI, KPUTEPUU
IIPOBOJMMOTO aHAJIN3a;

BOCIIPUHUMATh, (OPMYyIUpOBaTb U MPEOOpPa3OBbIBATh CYKJIEHUS: YTBEPIUTENIbHBIE U
OTpULATENIbHbIE, €AMHUYHbIE, YACTHbIE U OOIIHNE, YCIOBHBIE,

BBISIBJISITH MaTEMaTHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3HM U MIPOTUBOpPEUHS B (PaKTax, JaHHBIX,
HaOMIOJICHUSIX U YTBEP)KICHMSIX, NpeJylaraTb KpUTEpUU AJIS BBISABIECHUS 3aKOHOMEpPHOCTEH U
MIPOTUBOPEUNI;

JieNlaTh BBIBOJBI C MHCIIOJIb30BAHWEM 3aKOHOB JIOTMKH, JAECIYKTHBHBIX M HHIYKTHUBHBIX
YMO3aKJIIOYeHUH, YMO3aKIIOUeHUH M0 aHAJIOTHH;

MIPOBOJUTH CAMOCTOSITENIBHO JI0Ka3aTeIbCTBA MAaTeMaTHUYECKUX YTBEPXKJIEHUHN (IpsiMble U OT
MPOTUBHOTO), BBICTPAaWBaTh AapPryMEHTAlUIO, TNPUBOJUTH MPUMEPHI U  KOHTPIPUMEDHI,
000CHOBBIBAaTh COOCTBEHHBIE CYXICHUS U BHIBObI;

BBIOMpATh CHOCOO pelieHus yuyeOHOW 3ajadyu (CpaBHUBATh HECKOJIBKO BapHaHTOB pEIlEHU,
BBIOMpATh HanboJIee MOIXO SN ¢ YIETOM CaMOCTOSITENIBHO BBIJIETICHHBIX KPUTEPHEB).
Ba3oBble ucciienoBarejbcKue 1eHCTBUSA

HCIO0JIb30BATh BOIPOCHI KaK MCCIIEI0BATENbCKUIA HHCTPYMEHT MTO3HaHUs, (OPMYJINPOBAThH
BONPOCHI, (PUKCUpYIOLME MPOTUBOPEYHE, MPOOJIEMy, YCTAHABJIMBAaTh HCKOMOE U JIaHHOE,
(GbopMHUpPOBATh THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIMIO, MHEHHE; IPOBOJUTH CAMOCTOSATEIBLHO
CIUIAHMPOBAHHBIM ~ SKCHEPUMEHT,  HCCIEIOBAaHME 0  YCTAaHOBICHHMIO  OCOOCHHOCTEH
MaTEMaTU4YECKOTO OOBEKTa, SIBJIICHHS], IPOLIECCa, BBISIBICHUIO 3aBUCUMOCTEN MEXAy OOBEKTaMH,
SBJICHUSIMM, TPOLIECCAMM; CAMOCTOSITEIbHO (OPMYIUpPOBaTH OOOOLICHHS U BBIBOJBI IO
pesyiabTataM  MPOBEAEHHOTO  HAOIIOAEHUS, MCCIEJOBAHUSA, OLIEHMBAaThb  JIOCTOBEPHOCTh
IIOJIy4EHHBIX Ppe3yJbTaTOB, BBIBOJOB M OOOOIEHMI; MPOTHO3MPOBATH BO3MOYKHOE pa3BUTHE
IIpoLecca, a TAK)Ke BBIIBUTATh IIPEATIONOKEHHS O €70 Pa3BUTHUB HOBBIX YCIIOBHSX.

Pa6ora ¢ unopmaumeii:

BBISIBIISITH J1e(UIIMTE MH(OPMALIMK, JAaHHBIX, HEOOXOMUMBIX IJi OTBETa HAa BOIPOC U JUIA

pelIeHus3a1auu;

BBIOMpATh MHPOPMAIIHIO U3 HICTOYHUKOB PAa3IMYHBIX TUTIOB, aHATH3UPOBAThH, CHCTEMAaTH3UPOBAThH

WHUHTEPIPETUPOBATH HHGOPMAIUIO PA3IMUHBIX BUIOB U (POPM MpeACTaBICHHUS;

CTPYKTYpPUPOBAThH uHbOpMaIIMIO, TPEICTaBIATh €€ B pa3auuHbIX  (opmax,
WUTIOCTPUPOBATHIPaQUUECKU; OLICHUBATh HAJEKHOCTh HH(POPMALIUK TIO

CaMOCTOSITENILHO CPOPMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHHKaTHUBHBIC YHHBepcaJbHble yueOHbIC NeHCTBHS:

BOCIIPUHUMATh U (GOPMYIUPOBATH CYKICHHS B COOTBETCTBUU C YCIOBHSIMH U IENSAMH

oOmIeHus, SCHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO TOUKY 3PEHHUS B YCTHBIX M NMHUCHMEHHBIX

TEKCTaX, JaBaThIOSICHEHUS 110 X0y PEIICHUS 3aJa4yi, KOMMEHTHUPOBATh MOJIyY€HHBIN Pe3yJIbTarT;

B X0JIe 00CYKJICHHS 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYK/1aeMOM TeMbI, TPOOJIEMBI, peraeMon

3a/1auy, BBICKA3bIBAaTh WJIEW, HAIIEJIEHHbIE HA MOMUCK PEIICHUS, COMOCTABISITh CBOU CYXICHUS C

CYXJCHUSIMH JIPYTUX YYaCTHHUKOB JUANOra, OOHapyXHBaTh pa3lWdyhe U CXOACTBO TO3UIIHMA, B

KOPPEKTHOH dopme hopMyaUpoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;

NPEACTABIATh PE3YyNbTaThl PEIICHUS 3aJadyd, OHKCIIEPUMEHTA, MCCIECOBAaHUsA, IPOEKTA,

CaMOCTOSITENILHO BBIOMPATh (hOpMaT BBHICTYIUICHHS ¢ YIETOM 3aJ1a4 MPe3eHTAIMHU U 0COOEHHOCTE!
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ayJIUTOpUHU.
PeryasiTuBHbIe YyHUBepcaJbHble YueOHble aeiicTBusa CaMoopranu3anms:

COCTABJIATB IJIaH, AITOPUTM pEIICHHs 3a7a4H, BEBIOMPATh CIOCO0 peIIeHus ¢ yu€TOM UMEIOLUXCS
pecypcoB M COOCTBEHHBIX BO3MO>KHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH BAapUAHTHI
peleHuit ¢ y4éToM HOBOM MH(pOpMAIIUH.

CaMOKOHTPOJIb:

BJIAJICTh HABBIKAMH IIO3HABATEIBHON pEQIIEKCHU KaK OCO3HAHMS COBEPIIAEMBIX IEHCTBUU U
MBICJIUTENIbHBIX IIPOLIECCOB, UX PE3YJIBTATOB, BJIAJETh CIOCOOAMU CAMOIIPOBEPKHU, CAMOKOHTPOJIS
IpoLecca 1 pe3ysibTaTa pelieHHs] MaTeMaTUYECKON 3a/1auH;

MPEIBUIETh TPYIHOCTH, KOTOPBIE MOT'YT BOSHUKHYTh IPY PEILICHUH 3312491, BHOCUTH KOPPEKTHBBI
B JICSATEIIbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX, HAMIEHHBIX OLINOOK, BBISBJICHHBIX
TPYIHOCTEN;

OIICHMBATh COOTBETCTBUE pe3yJbTaTa LEIN U YCIOBHSIM, OOBACHATh MPUYUHBI JOCTHIKEHUS WIIN
HE JIOCTH)KEHUS PE3yJIbTaTOB JAEATEIbHOCTH, HAXOUTh OIIMOKY, 1aBaTh OIIEHKY IPHOOPETEHHOMY
OTIBITY.

CoBMecTHasi 1eATEJIbLHOCTD:

MMOHUMATh U UCIIOJIb30BATh IPEUMYIIIECTBA KOMAaHAHON U MHIMBUYaIbHON paOOThI IPU pELIEHUH
y4eOHBIX 3aja4, MPUHUMATh IeJb COBMECTHOM JAeATEIbHOCTH, IUIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM pPabOThI, pacmpenessTh BHUABI pabOT, JOroBapuUBaThCs, OOCYXJaTh IMpolecc U
pe3ynbTaT paboThl, 0000IIaTh MHEHHS HECKOJIBKHUX JIIOJICH;

y4acTBOBAaTh B TPYNIOBBIX ¢opmax paboTel (00CyXJIeHus, 0OOMEH MHEHHUH, «MO3TOBbIE
IITYPMBD» ¥ MHBIE), BBITTOJIHSATH CBOIO YacTh pa0OTHI M KOOPIUHUPOBATH CBOM JACHCTBUS C APYTUMH
YJleHaMUd KOMaHJbl, OIICHMBATh KAayeCTBO CBOETO BKJIaJa B OOIIMN MPOAYKT MO KPUTEPUSIM,
c(OpMyYJIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBHUS.

IIpeameTHble pe3yabTaThl OCBOCHUs QefepaqbHOl paboueld MporpaMMbl O MaTEeMaTHKE
IIPEJCTaBIIEHbI [0 roJjaM 00y4eHHs B paMKax OTJEJbHBIX Y4€OHBIX KYpCOB B COOTBETCTBYIOIIUX
paszenax HacTOSIIEH MPOrpaMMBl.

1. Y4eOHBbIll Kypc «Ajaredpa M Hayaja MAaTeMATHYeCKOr0 AHAJU3a» SBISECTCS OAHUM M3
HamOojiee 3HAYMMBIX B MpOrpamMMme CpefHero oO0IIero o0pa3oBaHHUsA, MOCKOJbKY, C OIHOMN
CTOPOHBI, OH 00ecIeYynBaeT HHCTPYMEHTAIbHYIO 0a3y [UIsl U3y4eHHs BCEX €CTECTBEHHO-HAYUHBIX
KYpPCOB, a C IpYroi CTOPOHBI, POPMHUPYET JOTUYECKOE U aOCTPAKTHOE MBIILIICHHE 00 yJaronxcs
HAa YpOBHE, HEOOXOAMMOM [JIsi OCBOCHHMS HWH(GOPMATUKU, OOIIECTBO3HAHUS, HCTOPUH,
CIIOBECHOCTH M JPYrHX JUCHUIUIMH. B paMkax mgaHHOro y4eOHOro Kypca oOydaromiuecs
OBJIAJICBAIOT YHHUBEPCAIBbHBIM SI3HIKOM COBPEMEHHOM HayKd, KOoTopas (OpMyIupyeT CBOHU
JOCTHKEHHS B MaTeMaTU4eckoil popme.

VYueOHblii Kypc anreOpbl M Hayal MaTEeMaTHYECKOTO aHaiM3a 3aKjIabIBa€T OCHOBY IS
YCIIEUTHOTO OBJA/ICHUS 3aKOHAMU (DU3UKH, XUMHUH, OUOJIOTHH, TOHUMAaHUS OCHOBHBIX TEHICHIIUI
pa3BUTHUS SKOHOMUKH U OOIIECTBEHHOH >KM3HHU, MO3BOJISIET OPHUEHTUPOBATHCS B COBPEMEHHBIX
U(POBBIX M KOMIBIOTEPHBIX TEXHOJOTHUSAX, YBEPEHHO HCIOJB30BaTh WX IS JalbHEHIIEro
o0Opa3oBaHUs U B IOBCEIHEBHOM XU3HU. B TO ke BpeMs oBiajieHHue abCTPaKTHBIMU U JIOTUYECKH
CTPOTMMH KOHCTPYKIIUSIMU aJIreOpbl U MAaTEeMAaTUYECKOTO aHajIM3a pa3BUBAeT YMEHHUE HAXOIWTh
3aKOHOMEPHOCTH, 000CHOBBIBATH UCTHHHOCTb, IOKA3bIBaTh YTBEPKACHUS C TOMOIIIBIO HHTYKIIHH
U paccyXJaaTh JeAyKTUBHO, UCIOIb30BaTh 0000IIEHNE 1 KOHKPETHU3AIHI0, a0CTparupoBaHue u
aHaJoruio, GopMHUpyeT KPEaTUBHOE U KPUTHUECKOE MBIIILIICHUE.

B xonme wusydeHus y4yeOHOro Kypca «Anrebpa W Hayala MaTeMaTUYECKOTO aHAIHM3a»
oOyuaronyecss TONy4alOT HOBBIA OMBIT pPEIICHUS NPUKIATHBIX 33734, CaMOCTOSTEIBHOTO
MOCTPOCHUSI MATEMaTUYECKUX MOJENEH pealbHbIX CHUTYyalluid, UHTEPIPETAlUU MOJy4EHHBIX
pelieHui, 3HaKOMATCS C MPUMepaMU MaTEeMaTUYECKUX 3aKOHOMEPHOCTEW B MPHUPOJE, HAYKE U
HCKYCCTBE, C BBIJAIOIIMMHUCS MAaTEMAaTHYECKUMU OTKPBITUSIMU M UX aBTOPaMHU.

VY4eOHbIii Kypc 0071a/1aeT 3HAYUTETbHBIM BOCITUTATEILHBIM TIOTEHIIMATIOM, KOTOPBIHN pean3yeTcs
KakK yepe3 yueOHBI MaTepual, CliocoOCTBYIONMUHN (HOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHHUS, TaK
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u 4depe3 crneuuduky ydeOHOU MesATEIBHOCTH, TPEOYIOIIEH MPOIOJIKUTEILHON KOHIICHTPAIIUU
BHUMAaHUSI, CAMOCTOATEIbHOCTH, aKKYPaTHOCTH U OTBETCTBEHHOCTH 3a MOJYyYEHHBIN pe3ysbTarT.
B ocHOBe MeTomuku O0Oy4eHHs anreOpe M HavajgaM MaTeMaTU4YecKOro aHaimu3a JICKUT
JeSITeIbHOCTHBINA TPUHIIUT OOydISHUSI.

B crpykrype ydeOHOro Kypca «AnreOpa M Hadajga MaTeMaTHYeCKOTO AaHAJINW3a» BBIICIICHBI
CJIEYIOIINE COJAEPKATEIHbHO-METOUYECKUEe JUHUM: «Yucia u BeUHUCICHUSD», «DYyHKIUU U
rpadukm», «YpaBHEHUSI U HEpABEHCTBa», «Hadana MaremaTH4eckoro aHamm3a», «MHOKeCTBa U
norukay. Bce oCHOBHBIE COepKATEIbHO-METOIMYECKUE JTMHUU U3YUal0TCs HAa MIPOTSHKEHUU JIBYX
JetT o0ydeHusl Ha YPOBHE CpeHero oOmiero o0pa3oBaHusi, €CTECTBEHHO JOTOJHSS APYyT Apyra U
MOCTENIEHHO HACHIIIAsCh HOBBIMHU TeMaMH W pasjenamu. JlaHHbBIH ydeOHBIN Kypc SBISICTCS
WHTETPATUBHBIM, TOCKOJBKY OOBEIMHSET B ceOe colep)kaHhue HECKOJIBKUX MaTEeMaTUYECKUX
JTUCIUTUINH, TaKUX Kak aireOpa, TPUTOHOMETPHS, MAaTEMAaTHYECKUN aHau3, TEOPUs] MHOXKECTB,
MaTemaTHueckas Joruka u japyrue. Ilo mepe Toro kak oOydvaromuecs oBiIajeBalOT Bcé Ooiee
HIMPOKUM  MaTEeMaTHYECKUM  allapaTtoM, Yy HHUX TOCJIeI0oBaTeIbHO (QopMuUpyeTcs U
COBEPIIEHCTBYETCS YMEHHE CTPOUTHh MATEMAaTUUYECKYIO MOJIENb pEealbHOM CUTyalluH, TPUMEHSITh
3HaHUS, TMOJYYEHHBbIE TMPU H3yYEHUH Y4eOHOTO Kypca, I pEHICHUS CaMOCTOSITEIIBHO
chopMyIMPOBAaHHON MaTeMaTHYECKOM 3a7a4M, a 3aT€M UHTEPIPETUPOBATH CBOM OTBET.
ConepxarenbHO-MeTOAMYECKass JUHUSA «YMcrma W BBIUMCICHUS» 3aBepinaeT (GopMupoBaHUE
HaBBIKOB HCIIOJIB30BAHMS JEHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO HAYaTO HA YPOBHE OCHOBHOTO
obmero obpazoBanusi. Ha ypoBHe cpemnero obmiero oopazoBanusi 0co00€¢ BHUMAaHHUE YESETCS
(hOpMUPOBAHUIO HABHIKOB PAIlMOHAIBHBIX BBIUYMCICHHUH, BKIIOUYAIOMIUX B C€0S MCTOJb30BaHUE
pasnmuuHbIX (OPM 3alMCH YKCIa, YMEHHUE JeNaTh NPHUKUIKY, BBITIOJTHATh MNPUOIKEHHBIC
BBIYUCIICHUS, OI[EHWBATh YHCJIOBBIE BBIPAXKEHHUS, padOTaTh ¢ MATEMAaTHYCCKUMU KOHCTAHTaMHU.
3HaKoMble 00y4YaIOUIUMCSI MHOKECTBA HATYPAJIbHBIX, LENbIX, PALIHOHATBHBIX U JEHCTBUTEIBHBIX
YUCeN JIOMOJIHSKOTCS MHOYKECTBOM KOMIUIEKCHBIX YHCENl. B KakIOM M3 3TUX MHOXECTB
paccMaTpuBalOTCA CBOMCTBEHHbIE eMy creruuyecKue 3aJadil U Olepaluu: JeJeHre Haleo,
OTIEpUPOBAaHUE OCTAaTKaMU HAa MHOXKECTBE IIENIbIX YHCEJ, 0COOble CBOMCTBA paIlMOHAIBHBIX
MppalMOHANIbHBIX YHCEN, apu(pMeTHYECKUe onepaliy, a TakKe U3BJIeUeHHUE KOPHS HaTypaJIbHON
CTENIEHM Ha MHOYKECTBE KOMIUIEKCHBIX 4Hcell. bmarogapsi mocienoBaTelbHOMY pPacIIMpPEHHIO
Kpyra HCIOJb3YEMBIX YUCEN U 3HAKOMCTBY C BO3MOXHOCTSIMU MX IPUMEHEHUs JUIsl pelIeHUs
Pa3IMyYHbIX 33a/1a4 (popMUpyeTcs MpeaAcTaBiIeHUE O €IMHCTBE MaTeMaTUKU KaK HAYKU U €€ poJiu B
MIOCTPOCHUU MOJIEJIEH peasibHOTO MUPA, IUPOKO UCIOJIB3YIOTCS 00001IeHIEe U KOHKPETH3aIusl.
JIlunus «YpaBHEHUS U HEPABEHCTBA» PEaTU3yeTcsl Ha MPOTSHXKEHUH BCEro 0OydeHHsl Ha YpOBHE
cpenHero oobmiero oOpa3oBaHUs, MOCKOJbKY B KaxaoM paszzene [IporpamMMbl mpeaycMOTpeHO
pellleHre COOTBETCTBYIOIIMX 3anad. B pesynbrare oOydaromuecs OBIAAEBAIOT PAa3IUYHBIMU
METO/IaMU DPEIIEHHS] PAalMOHATIBHBIX, UPPALMOHAIBHBIX, TOKAa3aTeIbHbBIX, JOrapuGMUYECKUX U
TPUTOHOMETPUYECKUX YPABHEHUW, HEPAaBEHCTB M CHCTEM, a TaKKe 3aJad, COAEpIHallux
napameTpsl. llomydeHHbIE yMEHHUS IIMPOKO HCHOJB3YIOTCS MPU HCCIEAOBAHUU (GYHKUIUNA C
MTOMOIIBIO MPOU3BOIHOM, PY PEIICHUU MPUKIAIHBIX 33/1a4 U 33/1a4 HA HAX0XACHUE HanOOIbIINX
Y HaMMEHBIINX 3HaueHu# (yHkuuu. JlaHHas coiep)kartenbHas JUHHS BKIIOYAET B ceOs Takke
(dbopMHpoBaHHE YMEHUH BBIMIOIHATH PacuéThl MO GopMmyiaMm, MpeoOpa3oBaHUs PalMOHATBHBIX,
HUPPALMOHAJIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHHUH, a TAaKXKE BBIPAXKEHHM, COJep Kallnx
cTenmeHn u Jorapudmbel. braromaps u3ydeHuio anreOpanyeckoro matepuana MPOUCXOTUT
JanbHEeWIee pa3BUTHE AITOPUTMHYECKOTO W aOCTPaKTHOTO MBIIUICHHUS OO0yJaroImuxcs,
(dbopMUpYIOTCS HaBBIKA JEAYKTUBHBIX PACCYKJIEHUN, PabOThl C CHUMBOJBHBIMU (hOpMaMHu,
Mpe/ICTaBJICHHs] 3aKOHOMEPHOCTEH M 3aBHUCHMOCTEH B BUJE PaBEHCTB M HEPaBEHCTB. Airedpa
npenaraeT 3hGeKTUBHBIE HHCTPYMEHTHI ISl PEICHUS MPAKTUYECKUX M €CTECTBEHHO-HAaYUHBIX
3a/1a4, HarJIAIHO AEMOHCTPUPYET CBOM BO3ZMOYKHOCTH KakK S3bIKa HAYKH.
CopepxarenbHo-MeToAMYECKast TUHUS « DYHKIIMK U TPaQUKU» TECHO MEPEIUIeTaeTCs ¢ APYTuMU
JTUHUSMHU y4eOHOTO Kypca, TOCKOJIbKY B KAKOM-TO CMBICTIE 33Ja€T MOCIEA0BATENHHOCTh U3YUEHUS
Matepuana. M3ydeHne creneHHol, Moka3aTenbHOU, Jorapu@MUIEcKoil 1 TPUTOHOMETPHUIECKUX
(GyHKIMHA, WX CBOUCTB U rpadMKOB, UCIONB30BaHUE (YHKUIUN A pElIeHHs 3a1ad U3 JIPYTux
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y4eOHBIX MPEIMETOB U PEATbHOM KU3HU TECHO CBSA3aHO KaK C MATEMAaTHYECKUM aHAJIM30M, TaK U
C pelIeHrneM ypaBHEHUH U HepaBeHCTB. [Ipu 3ToM OosbIioe BHUMAaHUE yAeseTcs (opMHUPOBAHUIO
YMEHHS BBIPAKaTh (POpPMYIaMH 3aBUCUMOCTH MEKIY Pa3IMYHBIMH BEIMYMHAMU, UCCICIOBATH
MOJIy4eHHBIE (PYHKIHH, CTPOUTH MX Tpapuku. MaTepual 3TOl cofepKaTeabHON JIMHUH HalLleIeH
Ha pa3BUTUE YMEHUN M HABBIKOB, MO3BOJISIIOLIMX BBIPAXKATH 3aBUCUMOCTH MEXIY BEJIMUMHAMH B
pa3nuMYHON (QopMe: aHATMTUYECKOU, Tpadudeckoil U cioBecHOU. Ero m3ydeHue crocoOCTByeT
Pa3BUTHIO AJTOPUTMUYECKOTO MBIIIUICHUS, CIIOCOOHOCTH K OOOOIIEHUIO M KOHKPETH3AIIHH,
HCIIOJIb30BAHNUIO aHAJIOTUH.
CopepxarenpHass juHMs «Hayama MareMaTHdeckoro aHajim3a» IO3BOJIIET CYILECTBEHHO
pacIIPUTh KPYT KaK MAaTEMATHYECKUX, TaK U MIPUKIIATHBIX 33]1a4, TOCTYITHBIX 00yJarOIUMCsI, TaK
KaK y HHUX IOSBIISETCS BO3MOXKHOCTH CTPOHUTH TPapUKH CIOKHBIX (DYHKIUH, OMpPEAeNsaTh HX
HauOOJIBIIINE W HAMMEHBIINE 3HAUCHUS, BBIYUCIIATH TUIOMATH (GUTYp U OOBEMBI TEJ, HAXOIUTh
CKOPOCTHM U YCKOpPEHHs IpoleccoB. JlaHHas copaep)kaTreinbHas JMHHUS OTKPHIBAET HOBBIE
BO3MOYHOCTH ITOCTPOEHUSI MaTEMaTHUYECKUX MOJIeNIEH pealbHbIX CUTYaI[Uil, T03BOJISIET HAXOAUTh
HawIydlllee pelIeHWe B NPUKIAAHBIX, B TOM YHUCIE COLMAIbHO-3KOHOMUYECKHUX, 3aJayax.
3HaKOMCTBO C OCHOBaMH MaTeMaTMUYECKOTO aHalMu3a CHOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO,
(OpMaIbHO-JIOTMYECKOTO U KPEaTUBHOTO MBIIIJICHUS, (POPMUPOBAHUIO YMEHHMM paclio3HaBaTh
MPOSIBJIEHUSI 3aKOHOB MaTeMaTHKU B HayKe, TEXHUKE U HcKyccTBe. OOyuaromiuecss y3HAIOT O
BBIJIAIONIUXCST PE3yJIbTaTaX, MOJYYCHHBIX B XOJ€ PAa3BUTHUS MaTEeMaTHKH Kak HayKW, U 00 MX
aBTOpax.
CopepxarenpHo-MeToAuueckas JMHUSA «MHOXeCTBa M JIOTMKa» BKJIIOYAaeT B ceOs JIeMEHTHI
TEOPUU MHOXKECTB M MAaTEMaTUYECKOW JIOTHKH. |e0pEeTHKO-MHOXKECTBEHHBIC MPEICTABICHUS
MIPOHHU3BIBAIOT BECh KYpPC IIKOJIBHOM MaTeMaTUKH U MpeAiaraloT Haubosee yHUBEPCATbHBIH S3bIK,
o0BeAMHSIOMMNI BCE pa3felibl MaTeMaTUKH WU €€ NPWIOKEHUM, OHHM CBS3bIBAIOT pa3HbIE
MaTeMaTH4eCKUe AWCHUUIUIMHBI U HUX MPWIOKEHUs B efauHoe uenoe. [losTromy BakHO naTh
BO3MOXHOCTh OOy4YaromeMmycsi MOHUMaTh TEOPETUKO-MHOKECTBEHHBIM SI3bIK COBpPEMEHHOMU
MaTeMaTHKU U UCIIOJIb30BaTh €0 Ul BBIPAXKEHHs] CBOMX MbICNIEH. [[pyruM BakKHBIM NMPU3HAKOM
MaTeMaTHKH KaK HAayKH CJIEIyeT NIPHU3HATh CBOMCTBEHHYIO €H CTPOTOCTh OOOCHOBaHHWH U
clieJOBaHUe OMPEeIEHHBIM MIPaBUIaM MOCTPOCHHUS J0Ka3aTeNIbCTB. 3HAKOMCTBO C AJIEMEHTaMU
MaTeMaTH4YeCKOW JIOTUKH CHOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIUICHUS OOYyJaromuxcs,
MO3BOJISIET UM CTPOUTH CBOM PACCYKJEHHUS HAa OCHOBE JIOTMYECKUX MPaBHII, POPMHUPYET HABBIKH
KPUTHYECKOTO MBIIIJICHHSL.
B yuebHOM Kypce «Aunrebpa um Hayajga MaTeMaTHYeCKOrO aHAIM3a» MPUCYTCTBYIOT OCHOBBI
MaTeMaTH4YeCKOr0 MOJETUPOBAaHUSA, KOTOpBIE MPHU3BAaHbI CHOCOOCTBOBATH (POPMHPOBAHHIO
HABBIKOB IOCTPOEHUS MOJIETICH peallbHbIX CUTYAllMi, UCCIEIOBAHMS ITUX MOJENEH ¢ OMOIIbIO
anmaparta anreOpbl U MaTeMaTUYeCKOro aHalW3a, MHTEPIPETAlUU TMOJy4YEHHBIX PE3yNIbTaTOB.
Takue 3amaHusl BIUIETEHBI B KaXAbId M3 pa3felioB MPOTPaMMbI, MOCKOJBKY BECh MaTepual
y4eOHOro Kypca IIMPOKO HCIIONB3YeTCs Ui PEIIeHUs NPUKIAAHBIX 3anad. [Ipu pemienun
peaNIbHBIX MPAKTUYECKHUX 3a/1a4 00ydJaroluecs pa3BuBaoT HAOII0aTeTbHOCTh, YMEHHE HAXOAUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCs, UCIOIb30BaTh aHANOTHIO, 0000IIAaTh 1 KOHKPETU3UPOBAThH
npobnemy. JlearenpHOCTh 1O (OPMHUPOBAHUIO HABBIKOB pEIICHHUS MPUKIAJAHBIX 3a7ad
OpraHm3yeTcsi B TMIpollecce H3Yy4eHHUs BceX TeM YydyeOHOro Kkypca «Anrebpa u Hadana
MaTEeMaTHYECKOTO aHAJIN3a.
Ha u3yuenue yueOHOTO Kypca «Anredpa W Hadajga MaTeMaTHYeCKOTO aHAIM3a» OTBOIUTCS 272
gaca: B 10 xmacce — 136 gacoB (4 uaca B Hezeno), B 11 kmacce — 136 yacoB (4 yaca B HEZAETIO).
INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA YUEBHOI'O KVYPCA «AJI'EBPA U
HAYAJTIA MATEMATHYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIM VYPOBEHL) HA
YPOBHE CPEJHEI'O OBIIEI'O OBPAZOBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa’aaHcKOro BOCIMTAHMS:



c(hOPMUPOBAHHOCTH TPAXKTAHCKON MO3HMIIUN OO0YJArOIIErocs] KaK aKTUBHOTO U OTBETCTBEHHOTO
YJIeHa POCCUICKOTO 00IIECTBa, MPEACTABICHNE O MATEMATHIECKIX OCHOBAX (DYHKITMOHUPOBAHUS
pPa3NUYHBIX CTPYKTYp, SBICHUH, MPOIEAYp TPakIAHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHl U
JPYroe), yMEHHE B3aMMOJIEUCTBOBATh C COLMAJIbHBIMH HMHCTUTYTaMH B COOTBETCTBHUHU C HX
(GYHKIUSIMU ¥ HA3HAYCHUEM;

2) NaTPHOTHYECKOT0 BOCTIMTAHMS:

C(OPMHUPOBAHHOCTh POCCHUUCKOW T'PaXXTaHCKOW HISHTHYHOCTH, YBAXCHUS K MPONUIOMY H
HACTOSIIEMY POCCHUIMCKONW MAaTEMaTHKH, LIEHHOCTHOE OTHOUIEHUE K JIOCTHKEHHSM POCCUUCKUX
MAaTEMAaTUKOB M POCCUMCKOM MATEMaTUYECKON IIKOJbI, WCMHOJb30BAHUE ITHUX JIOCTHKEHUU B
JIPYTUX HAYKax, TEXHOJOTHUAX, chepax IKOHOMHUKH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHHE JTYXOBHBIX IIEHHOCTEH pPOCCHIICKOro Hapoja, cHOPMUPOBAHHOCTH HPABCTBEHHOI'O
CO3HAHHUS, dTUYECKOTO TMOBEJCHMS, CBSI3aHHOTO C TMPAKTHYECKUM MPUMEHEHHUEM JOCTHKEHUMN
HayKd U JESTEIBHOCTHIO YU4EHOTO, OCO3HAHHE JIMYHOTO BKJIAJa B TMOCTPOEHHE YCTOWYMBOTO
Oynyuiero;

4) 3cTeTHYEeCKOr0 BOCTIMTAHUSA:

ACTETUYECKOE OTHONIICHHE K MHpPY, BKIIOYAs SCTETUKY MaTEMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a7ad, PEIICHUH, PaCCyXICHUH, BOCHPHUMYHBOCTh K MATEMAaTHYECKUM AaCIIEKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA,

5) pusnveckoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHSI MPHUMEHSIThH MaTeMaTHYEeCKHUE 3HAHUS B WHTEpEcax 370pOBOTO H
0e30macHOTO 00pa3a KU3HH, OTBETCTBEHHOE OTHOIIIEHHE K CBOEMY 3JI0POBBIO (37I0pPOBOE TUTAHUE,
cOalaHCUPOBAHHBIA PEKUM 3aHITHH H OTHABIXA, pETysipHas Qu3nUecKkas aKTUBHOCTB),
(buznyecKoe COBEPIICHCTBOBAHUE MPH 3aHATUSIX CIOPTUBHO-03/I0POBUTEIBHOMN AEATEIHHOCTHIO;
6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TpPYyAy, OCO3HAaHUE IEHHOCTH TPYIOJNIOOWs, HUHTEpPeC K pPa3IUYHBIM chepam
podeccuoHabHON NEesTeIbHOCTH, CBSI3aHHBIM C MAaTeMAaTUKOW M €€ MPHIOKEHUSIMH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymiel mnpodeccun ©W peaaTu30BBIBATH COOCTBEHHBIE
KU3HEHHBbIE IUIaHBl, TOTOBHOCTb M CIIOCOOHOCTH K MaTeMaTH4YeCKOMY OOpa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEUICHUH
MPAKTUYECKUX 33]1a4 MaTEMaTUYECKOM HaIlPaBJIECHHOCTH;

7) 3KO0JIOTHYeCKOr0 BOCIIMTAHUA:

cOpPMUPOBAHHOCTh ~ JKOJIOTHYECKOM  KYJIbTYpbl, MOHMMAaHHE  BIHUSHHUS  COLMAIBHO-
SKOHOMHYECKHX IIPOLIECCOB HA COCTOSHUE IPUPOJHOM M COLMAIBHON Cpelbl, OCO3HAHUE
rJ1006aTFHOTO XapaKkTepa SKOJOTUYECKUX MPoOIIeM, OpueHTAIIHsI Ha TPUMEHEHNE MaTeMaTHYeCKUX
3HAHMI 7S pElIeHU 3a7a4 B 00J1aCTH OKpY>KaroIel cpeibl, JIaHUPOBAHUE MOCTYIKOB U OLEHKU
MX BO3MOYHBIX MOCJIEICTBUM 17151 OKPYXKAIOLIEH CPEbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUS:

c(OpPMUPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HAyKH U OOILECTBEHHOW TMPAKTUKH, TOHUMaHHE MaTeMaTHUYeCcKON Hayku Kak cdepbl
YEJIOBEUYECKOU AESITENIbHOCTH, STANOB €€ Pa3BUTHs M 3HAYMMOCTH Ul Pa3BUTUS LIMBUIN3ALINH,
OBJIJICHHUE S3bIKOM MATEMAaTHUKU U MaTEMaTHYECKOM KyJIbTYpOU KaK CPEICTBOM MO3HAHUS MHUPA,
TOTOBHOCTH OCYIIECTBIISITh MPOEKTHYIO U MCCIIEIOBATENBCKYIO AEATEIbHOCTh UHAUBUIYabHO U

B IpyIIIE.

METAIIPEIMETHBIE PE3YJIbTATHI

Ilo3naBaTebHBIE YHMBeEpPCAJbHbIE YUeOHbIE 1eHCTBUS

ba3oBble Joruueckue qeMcTBHUA:

BBISIBIISITH U XapaKTEPHU30BaTh CYIIECTBEHHbBIE MPU3HAKKM MaTEMaTHUYECKUX OOBEKTOB, TOHSATHUH,
OTHOIICHUA MEXIy NOHATUSIMH, (OPMYIHPOBATH OIpENeNCHUs] TOHSATHH, YCTaHABIMBAThH



CYIIECTBEHHBIN MPU3HAK KIACCU(PHUKAIIMKA, OCHOBAHUS JUIsI 0000IICHUS U CPaBHEHUS, KpUTEPUHU
IIPOBOJMMOTO aHAJIM3a;

BOCIPUHUMATh, (QOPMYIHpPOBaTH W NPeOOpa3OBBIBATH CYKICHHUS: YTBEPAUTEIbHBIE U
OTpHILIATENIbHBIC, €IMHIUYHBIC, YACTHBIE U 00IIUE, YCIOBHEIC,

BBISIBJIATH MAaTEMAaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEUHS B (paKTax, TaHHBIX,
HAOJMIONEHUSAX M YTBEPXKACHUSX, TpeaaraTb KPUTEPUH ISl BBISBICHHS 3aKOHOMEPHOCTEH U
IIPOTUBOPEUNL;

JIeNlaTh  BBIBOJBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JAEAYKTUBHBIX M WHJIYKTHBHBIX
YMO3aKIOYEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

IIPOBOJUTH CAMOCTOSITENIBHO JI0KA3aTEIbCTBA MAaT€MaTUYECKUX YTBEPKIACHUH (MpsAMBIE U OT
IIPOTUBHOI0), BBICTPAaWBaTh AapryMEHTAlUIO, NPUBOJUTH IPUMEPHl U  KOHTPHPUMEDSI,
000CHOBBIBAaTh COOCTBEHHBIE CYX/IEHUS U BBIBOJIBI;

BBIOMpATh CHOCOO pelieHusi yueOHOW 3ajau (CpaBHUBATh HECKOJIBKO BapHaHTOB pEIIEHUS,
BbIOMpaTh HanOoJIee MOAXOASIMINN ¢ YIETOM CaMOCTOSITENIBHO BBIJICIEHHBIX KPUTEPUEB).
Ba3oBble uccienoBare/bCKkue 1elCTBUA:

WCI0JIb30BAaTh BOIPOCHI KaK HCCIEIOBATENIbCKMA MHCTPYMEHT IO3HaHMs, (POPMYIHpOBaTh
BOIIPOCHI, (PUKCUpYIOIIKE MPOTUBOpEUUE, NpoOIEMy, yCTaHABIMBAaTh HCKOMOE M JIAaHHOE,
(bopMHpOBaTh TUNOTE3Y, APT'YMEHTUPOBAThH CBOIO MMO3ULINIO0, MHEHHE;

MIPOBOJUTH CAMOCTOSITENbHO CIJIAHWPOBAHHBIN SKCIIEPUMEHT, UCCIIEJOBAHHUE MO0 YCTaHOBJICHHUIO
O0COOEHHOCTEl MaTeMaTu4ecKoro oOBEKTa, SIBJICHHS, IPOIECCa, BBISIBICHUIO 3aBUCHUMOCTEN
MeXay 00beKTaMH, SIBICHUAMH, TIPOIIECCAMH;

CaMOCTOSITENIbHO (OpPMYIUPOBaTh OOOOLIEHUS M BBIBOABI IO pe3yibTaTaM IPOBEAEHHOTO
HaOJI0IEHUS], UCCIIeI0OBAaHUs, OLIEHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJOB U
0000I11IeHMI;

IIPOrHO3UPOBATh BO3MOYKHOE Pa3BUTHE IPOLECCA, a TAKXKE BBIIBUTATh MPEAIOJIOKEHUS O €ro
Pa3BUTHH B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undpopmanmeii:

BBISBJIATE JeQUUUTH MH(OpMAIMM, JaHHBIX, HEOOXOOUMBIX JUIsI OTBETAa Ha BOIPOC U AN
peleHus 3a1a4u;

BbIOMPATh MH(POPMALMIO U3 UCTOYHUKOB Pa3IMYHbIX THIIOB, aHAIM3UPOBATh, CUCTEMAaTU3UPOBATh
U MHTEPIPETUPOBATh MH(POPMALMIO pa3IMYHbIX BUAOB U (GOPM IPEJCTABICHHUS;
CTPYKTYpUpPOBaTh MH(POPMALMIO, NPEACTABIATh €€ B pasIMyYHbIX (popMax, HMIUIIOCTPUPOBATH
rpaguvecKu;

OLIEHUBATh HAAEKHOCTh HH(OPMALIMH IO CAMOCTOSTENBHO CHOPMYITMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTUBHBIC YHUBEPCAJIbHbIEC YUeOHbIE 1eiiCTBUS

Oo0menne:

BOCIPUHUMATh U (POPMYIUPOBATh CYKAECHUS B COOTBETCTBUM C YCIOBHUAMHU U LIETISIMU OOLIEHUS,
SICHO, TOYHO, FPAMOTHO BBIP@)XaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX M IUCbMEHHBIX TEKCTaX, 1aBaTh
MOSICHEHUS 110 X0y PELIeHHUs 3a]jaui, KOMMEHTUPOBATh MOJIydEHHBIH pe3ysbTaT;

B X0/1€ 00CYKJIEHHUS 331aBaTh BOIIPOCHI 10 CYIIECTBY 00CYX/1aeMO TeMbI, IPOOIEMBI, peraeMon
3aJ1a4uM, BBICKA3bIBATh MJEH, HALIEJICHHbIE HA NIOUCK PEIICHHs, CONIOCTABIATh CBOM CYKICHHS C
CYXJIEHUSIMH JIPYTUX YYaCTHUKOB Juayiora, oOHapyKMBaTh pa3iM4yle M CXOJCTBO MO3UIMI, B
KOPpEKTHOH opme (HhopMyIHpOBaTh pa3HOITIACHsI, CBOU BO3PAKECHHUS;

IIPEACTABIIATh PE3YIbTATHl PEIICHUS 3aJaud, DOKCIEPUMEHTA, MCCIENOBAaHUA, IIPOEKTa,
CaMOCTOSITEJILHO BBIOMPATh (POpPMAT BBICTYIICHHSI C YUETOM 3aa4 MPEe3eHTALMH U 0COOCHHOCTEN
ayIUTOpHUH.

PeryasitTuBHbIe YHHBepCaJIbHbIC y4eOHbIe AeficTBUS
Camoopranmsanms:
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COCTABJIATB ILJIaH, AITOPUTM PELICHHS 33a4H, BEIOHPATh CIOCO0 peIeHus ¢ yu€TOM UMEIOIIIXCS
pecypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTb W KOPPEKTHPOBATH BApUAHTHI
peleHuit ¢ yaéToM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb, JMOLMOHAJIbHBIH HHTEJVIEKT:

BIIQJICTh HABBIKAMHU TO3HABATEIBHON pe(dIeKCUM KaK OCO3HAHHS COBEPIIAEMBIX ACUCTBHHA WU
MBICTMTEIBHBIX MPOIIECCOB, MX PE3YAbTATOB, BIAIETh CIIOCOOAMU CAMOTIPOBEPKH, CAMOKOHTPOJIS
IpoLecca 1 pe3ysibTaTa pelieHsl MaTeMaTHYeCKON 3a/1auH;

MIPEBUJIETh TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTD IIPU PEILIEHUH 3a/1a41, BHOCUTh KOPPEKTHUBbI
B JICITEIIbBHOCTh HA OCHOBE HOBBIX OOCTOSTENbCTB, TAHHBIX, HAWJEHHBIX OIIMOOK, BBISBJIEHHBIX
TPYIHOCTEN;

OLICHMBATh COOTBETCTBUE PE3yJbTaTa LEIHU U YCIOBUSIM, OOBSICHATh PUUYUHBI JOCTUKEHUS WU
HEJOCTUKEHUSI PE3YIbTATOB JESITENIbHOCTH, HAXOAUTh OIIMOKY, 1aBaTh OLEHKY IPHOOPETEHHOMY
OTIBITY.

CoBMecTHasi 1eATEJILHOCTD:

MIOHUMATh U UCIIOJIB30BaTh IPEUMYIIIECTBA KOMaH/IHOM U MHIUBUAYaIbHON paObOThI P pelIeHuN
y4eOHBIX 3aja4, MPUHUMATh IeJb COBMECTHOM JAEATEIbHOCTH, IUIAHUPOBATH OpPTaHU3ALUIO
COBMECTHOM pPabOThI, pacupelensaTh BHAbI padOT, JOTOBapUBAaThCS, OOCYXKJIaTh MpPOLECC U
pe3ynbTaT paboThl, 00001IaTh MHEHUST HECKOJIBKHX JIFO/ICH;

y4acTBOBATh B IPYNIIOBBIX opMax paboThl (00CyxkAeHNs, 0OOMEH MHEHHI, «MO3TOBbIE IITYPMBbD»
Y MHbIE), BBIMOJIHITH CBOIO YaCTh paOOThI U KOOPAUHUPOBATH CBOM JEMCTBUS C IPYTUMH YICHAMHU
KOMaH/Ibl, OLIEHMBAaTh KauyeCTBO CBOEr0 BKJIaJa B OOWUH MPOAYKT IO KPUTEPUSM,
c(OpMyIUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

HNPEIMETHBIE PE3YJIBTATbBI

K koniy oOyuenus B 10 kjiacce oOydaronIuiicss MOJydUT CICIYIONIUE MPEIMETHBIE PE3yJIbTaThl
10 OTAETBHBIM TemMaM pabouell mporpamMmbl  ydeOHOro Kypca «Anredpa ©W Havania
MaTeMaTHYECKOTO aHAIH3a»:

Yucia 1 BBIYUCICHUS:

CBOOOJHO OTEpUPOBATH MOHATHUAMU: PAlMOHAIBHOE YKCII0, OECKOHEYHAs epuoIndeckast 1poob,
MPOLIEHTHI, HPPAIMOHAIBHOE YHCIIO, MHOXECTBA PALIMOHANBHBIX M JCMCTBUTEIBHBIX YHCET,
MOJYJIb JECTBUTEIHLHOTO YHCIA,

MPUMEHSTH APOOU U MPOIIEHTHI U1 peLICHHS MPUKIIAHBIX 33a/1a4 U3 Pa3IM4YHbIX OTpaciell 3SHaHu!
U peaJibHOM JKU3HU,

MIPUMEHSTH NPUOIMKEHHBIE BBIYMCIICHUS, IPABUIIa OKPYIJICHUS, TPUKUIKY U OLIEHKY pe3yabTaTa
BBIYHCIICHUM,

CBOOOJHO OMEPUPOBATH MOHITHEM: CTEIIEHb C IIENBIM IMOKa3aTeleM, UCIIO0Ib30BaTh MOAX0IAIYIO
dbopMy 3amucH JIEHCTBUTENBHBIX YHMCEN AJS PEUIeHHs] MPAKTUYECKUX 3aad U MPe/ICTaBICHUS
JTAHHBIX;

CBOOOHO OTEpUPOBATH MOHATHEM: apUPMETHUECKUI KOPEHb HATYPalbHOM CTETEHU;

CBOOOJHO OTIEPUPOBATH MOHATHEM: CTETIEHb C PALIMOHAIBHBIM ITOKA3aTeNeM;

CBOOOHO ONEPUPOBATH MOHATUSAMU: JIOTapU(PM YUCIa, IECATUUHBIE U HATYpaJbHbIE JOrapu(MBbI;
CBOOOJHO OMEPUPOBATH OHATUSMU: CHHYC, KOCUHYC, TAHT€HC, KOTAHT€HC YHCIOBOTO apTyMEHTa;
OTIEpUPOBATH OHATUSIMU: APKCUHYC, APKKOCHHYC M apKTAHT€HC YUCIOBOTO apryMEHTa.
YpaBHeHHUS H HEPABEHCTBA:

CBOOOZHO OMNEPUPOBATH TOHATUSMHU: TOXJIECTBO, YpPaBHEHHE, HEPABEHCTBO, PAaBHOCHIIbHBIE
ypaBHEHUS U ypaBHEHHI-CIIEACTBHS, PABHOCUIILHBIE HEPABEHCTBA;

MIPUMEHSTH Pa3IMYHbIe METO/IbI PEIICHUS PAIIHOHANBHBIX U APOOHO-pAllMOHANBHBIX YPaBHEHHUI,
MIPUMEHSITh METO/I HHTEPBAJIOB JIJIsl pEIICHHUSI HEPABEHCTB;

CBOOOJHO OMEPUPOBATH MOHATUSMU: MHOTOUYIEH OT OJHOM MEepeMEHHOM, MHOTOUJIEH C IeIbIMU
Kod(huIMeHTaMi, KOPHH MHOTOUYIEHa, NMPUMEHSATh JEJICHHEe MHOTOYJeHa Ha MHOTOWIEH C
ocTtaTkoM, TeopeMy be3y u Teopemy Buera st pemenus 3aaay;
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cBOOOJTHO OMEpUPOBATh MOHATUSMH: CHCTEMa JIMHEHHBIX ypaBHEHUH, MaTpHUIla, ONpPEICTUTEIh
MaTpulbl 2 X 2 U €ro FeOMETPUYECKUI CMBICI, UCIIOJIb30BaTh CBOMCTBA ONPEAEIIUTENS 2 X 2 s
BBIYMCIICHUS! €r0 3HAYEHUs, NPUMEHITh OIPENCIUTENN JJIs PELIECHUS CUCTEMbI JIMHEHHBIX
YPaBHEHUH, MOJEIMPOBATH PEaIbHbIE CUTYallUU C MOMOIIBIO CUCTEMBI JIMHEHHBIX YpaBHEHUH,
HCCIIEI0BATh IOCTPOEHHBIE MOJIENIN C MIOMOIBIO MAaTPUILL U OINPEAEIUTENEH, UHTEPIIPETUPOBATD
IIOJIY4CHHBIN pe3ysbTar;

MCIOJIb30BAaTh CBOWCTBA JICHCTBUI C KOPHIMH JJIS TPe0Opa30BaHMs BRIPAKEHUI,

BBIIIOJIHATH MPEe0Opa30BaHUS YHCIIOBBIX BBIPAXKEHHH, COAEPIKALIUX CTEHNEHH C palMOHAIbHBIM
[I0Ka3aTeseM;

MCIIOJIb30BATh CBOKWCTBA JIOTapU(PMOB IS IPeoOpa3oBaHUs JOrapu(MUIECKUX BHIPAKEHHIA;
cBOOOJTHO OMEpUPOBATH MOHATUSAMH: HppaIOHAIBHBIC, MMOKa3aTeNbHbIE U JorapudMuieckue
YpaBHEHHUS, HaXOJUTh UX PEIICHUs C MOMOULIBI0 PAaBHOCHIIBHBIX MEPEXOJ0B WM OCYIIECTBIISISA
IIPOBEPKY KOPHEH;

MPUMEHSTh OCHOBHBIE TPUTOHOMETPHUUECKUE (hopMyIbl IE npeoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAKEHUI;

CBOOOJHO ONEpPUPOBATH NOHITUEM: TPUTOHOMETPUUECKOE YpaBHEHHE, IPUMEHITh HEOOXOAUMbIE
(bopMyIIBl TSl pelIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUUECKUX YpaBHEHUII;

MOJENTUPOBATh pealibHble CUTyallUM Ha SI3bIKE alreOphl, COCTABIATH BBIPAKEHUS, ypaBHEHUS,
HEpaBeHCTBAa M0 YCJIOBHIO 3aJaud, HUCCIIEOBaTh IMOCTPOCHHBIE MOJEIU C HCIOJb30BaHUEM
amnmapara ajreopsl.

DyHKIUHN U TPaQUKH:

CBOOOJTHO OTIEPUPOBATH MOHITHUAMU: (PYHKITUS, CIIOCOOBI 3a1aHus (DYHKIIMH, B3aUMHO 0OpaTHBIE
GyHKIMY, KOMIO3UIMS QYHKIMH, Tpaduk GYHKIINU, BBIIOJIHATD 3JIEMEHTapHbIe IpeoOpa3oBaHus
rpaduKoB PyHKIIHII;

CcBOOOJIHO ONEPHPOBATH MOHATUSAMU: 00JIACTh ONPEAETICHUS U MHOKECTBO 3HAYeHUH (DYHKIUH,
HYIH (PYHKIMH, IPOMEKYTKU 3HAKOIIOCTOSHCTBA;

CcBOOOJIHO ONEPUPOBATH MOHATHSIMHU: YETHBIE M HEUETHBIE (QYHKIUH, TEpUOANYECKHE (DYHKIIUH,
IIPOMEXYTKM MOHOTOHHOCTH (DyHKLIMH, MAaKCUMyMbl U MUHMUMYMbl (DYHKIMH, HauOoJiblliee U
HauMeEHblIIee 3HaYeHNne QYHKIMH Ha IIPOMEXYTKE;

cBOOOJIHO OIIEpUPOBATh MOHATHIMMU: CTENICHHAs (PYHKIUS C HATYpaJIbHBIM U LIEJIbIM IIOKa3aTeNEM,
rpaduK CTENEHHOW (QyHKIIMU ¢ HaTYpaJIbHBIM U LIEJIBIM IT0Ka3aTesieM, T'paguK KOpHs N-0if cTeneHu
Kak (DyHKIIMM OOpaTHOMN CTENEHU C HaTypalbHbIM [T0Ka3aTelleM;

ONEepPUPOBAThH MOHATUAMU: JIMHEWHas, KBaJ{paTU4Has U APOOHO-IMHENHHas: (PyHKINHU, BHIIOJIHATh
3JIEMEHTAapHOE UCCIIEJOBAHNUE U IOCTPOEHHE UX I'pa(UKOB;

cBOOOJTHO OIIEpUPOBATh MOHATUSAMU: NTOKA3aTeJIbHAs U JJorapudmuueckas GyHKLINHU, UX CBOMCTBa
U TpaUKH, UCTIOIb30BaTh UX IPa(UKU 11 PEIICHUS YpaBHEHMUIA;

CBOOOJITHO ~ ONEpPUPOBATH MOHATHSMHU: TPUTOHOMETPUYECKAs OKPYXKHOCTb, OIpe/AeiIeHue
TPUTOHOMETPUUECKUX (PYHKLUH YHUCIOBOTO apryMEHTa;

UCIOJb30BaTh Irpauku (GyHKIMHA JUIsS MCCaeI0BaHUs NIPOLECCOB U 3aBUCUMOCTEH IpU pPEeLICHUH
3aJa4y U3 APYrux y4eOHbIX MPEAMETOB U PealbHOM JKU3HHU, BBIpaXkaTh (JOPMYJIaMU 3aBUCUMOCTH
MEXy BEJIMUNHAMU;

Havaja maTeMaTH4eCKOro aHaJIM3a:

CBOOOJTHO ONEepUpOBaTh MOHATHAMHU: apudMeTHUecKass U TeoMeTpHuYecKas Mporpeccus,
0eCcKOHEeUHO yOBIBaIOIIasi FeOMETPHUUECKasi MPOrPecchs, JIMHEHHBIN U SKCIIOHEHIIMAIBHBIN POCT,
(bopMmyIna CI0KHBIX IPOLIEHTOB, UMETh MIPEJCTABICHNE O KOHCTAHTE;

HCII0JIb30BATh IIPOIPECCUU JIJIsl PELICHMSI PEalIbHbIX 3aJad IPUKIATHOTO XapaKTepa;

cBOOOTHO OIIEpUpPOBAThH HOHSTHSIMHU: IIOCJIEZI0BATEIBHOCTD, crnocoObl  3aJaHus
IIOCJIENOBATEIBLHOCTENH, MOHOTOHHBIE U OTPAHUUYEHHBIE [TOCIIE0BATENBHOCTH, TIOHUMATh OCHOBBI
3apOXIEHUS MaTEeMaTUYECKOT0 aHaJIM3a KaK aHannu3a 0ECKOHEYHO MaJlbIX;

cBOOOJTHO ONIepUpPOBATh HOHATHIMU: HEMIPEPBIBHBIE (PYHKIIMH, TOUKH pa3pbiBa rpaduka GyHKINH,
aCUMIITOTHI rpaduka GyHKIUY;
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cBOOOJTHO OMEpUPOBATh MOHATHEM: (YHKIIHS, HETIPEphIBHAS HA OTpPE3Ke, MPUMEHSITh CBOWCTBA
HETPEepbIBHBIX (QYHKIMN IS pelIeHUs 3a/ay;

cBOOOJTHO OTIEpUPOBATH MOHATUSMU: NEPBasi U BTOpask MPOU3BOJHBIC (DYHKLUH, KacaTelbHas K
rpaduKy QyHKIHH;

BBIUUCIIATH IPOU3BOIHBIE CYMMBI, IPOU3BEACHUS, YACTHOTO ¥ KOMIIO3HUIIMHU JBYX (DYHKLNH, 3HATH
IIPOU3BO/IHBIE IEMEHTAPHBIX (PYHKLUIA;

MCIIOJIb30BATh TEOMETPUUYECKHUIA U (PU3UIECKUI CMBICT IIPOU3BOJHOM /ISl pEIICHHS 3a1a4.
MHoKecTBa M JIOTHKA:

cBOOOJTHO OTIEPHPOBATH MOHATHSIMH: MHOXKECTBO, OTIEPAIIMU HAJl MHOYKECTBAMH,

HCII0JIb30BAaTh TEOPETUKO-MHOKECTBEHHBINM ammapaTr Uis ONMCAaHUS peajbHbIX IPOLECCOB U
SIBIICHU, TIPY PEIICHUH 3a/1a4 U3 JPYruX y4eOHBIX MPEIMETOB;

CBOOOJHO OIEPUPOBATh MOHATHSAMH: ONpPEICIIEHNE, TEOPEMA, YpaBHEHHUE-CIEACTBHE, CBOMCTBO
MaTeMaTH4eCKOro 00bEKTa, 10Ka3aTeIbCTBO, PABHOCUIILHBIE YPABHEHHS U HEPABEHCTBA.

K xoniy o6y4yenus B 11 kJjacce oOy4daroUuiics MOTYYUT CIAEAYIOLIUE NPEAMETHbIE PE3YIbTAThI
[0 OTAENbHBIM TeMaM pabouell mnporpammbl y4eOHOro Kypca «Anredpa u Hayana
MaTeMaTHYECKOI0 aHAJIN3ay:

Yncna u BbIYUCICHUS:

CBOOOJHO ONEpPUPOBATH MOHATUSIMHU: HATypaJlbHOE U II€JI0€ YUCIIO, MHOXKECTBA HATYypaIbHBIX U
LIEJIBIX YUCEJl, UCMOJIb30BaTh MpU3HaKU aeauMocth nenbix yucen, HOJ nu HOK natypanbHbIX
qucen AJIs peleHus 3aja4d, IpUMEeHATh anroput™ EBkinna;

CBOOOJHO OINEpPUPOBATh MOHATHEM OCTaTKa MO0 MOJIYNIO, 3alKChIBaTh HaTypajbHbIE YHCIa B
Pa3IMYHBIX MO3UIIMOHHBIX CUCTEMAX CUMCIICHHUS;

CBOOOJHO OMNEPUPOBATh MOHITUSIMH: KOMIUIEKCHOE YHCIO MU MHOXKECTBO KOMIUIEKCHBIX YHCEN,
IPEJCTaBIATh KOMIUIEKCHBIE 4YHCIAa B anreOpauuyeckol M TpUTOHOMETpHuYeckod ¢dopme,
BBITNOJIHATE apu(METHUUECKHE OTIEpallii ¢ HUMHU U N300paXkaTh Ha KOOPIUHATHON INIOCKOCTH.
YpaBHeHUs] M HEPABEHCTBA:

cBOOOJIHO OMNEpUPOBATh MOHATUSAMH: HppalMOHAIbHBIE, MTOKa3aTeJIbHbIE U JIorapudmMuueckue
HEPABEHCTBA, HAXOJUTh UX PELICHHs C TOMOLIBIO PABHOCUIIBHBIX IIEPEXOIOB;

OCYIIECTBIIATh OTOOP KOPHEH MpH pelIeHMH TPUTOHOMETPUYECKOTO YPaBHEHMS,

CBOOOJHO  ONEpHpOBaTh  IOHATHEM  TPUIOHOMETPUYECKOE  HEPaBEHCTBO, IPUMEHATh
Heo0XxoAuMble (OPMYIIbI I PELICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKHX HEPABEHCTB;
CcBOOOJIHO ONEpUPOBATh MHOHATUSAMHU: CHCTEMAa U COBOKYIIHOCTb YpPaBHEHHMH U HEpPaBEHCTB,
PaBHOCHJIBHBIE CUCTEMBI M CUCTEMBI-CIIEICTBUS, HAXOAUTD PEIICHHUs CUCTEMbI M1 COBOKYITHOCTEN
palMOHANBHBIX, HPPALMOHAIBHBIX, IIOKA3aTEJbHBIX M JIOTApU(PMHUUYECKMX ypaBHEHUH U
HEPABCHCTB;

pemaTb ~ palMOHaNbHbIE,  HUppallMOHAJbHBIE,  IOKa3aTelbHblE,  JIOTapuPMUUYECKHE U
TPUTOHOMETPUYECKHUE YPABHEHUS U HEPABEHCTBA, COACPKAILNE MOIYJIU U ITapaMeTphl;
IPUMEHATH Ipaduyeckre MeToIbl I PELICHUs YpaBHEHMH W HEpaBEHCTB, a TaKKe 3ajgau C
napaMeTpamy;

MOJIEIUPOBATh PEAJIbHbIE CUTYAllMM Ha SI3bIKE alreOpbl, COCTABIATH BBIPAXKEHMsI, YPaBHEHMUS,
HEPABEHCTBA M HMX CHCTEMBI II0 YCJIOBHMIO 3aJa4d, MCCIEN0BATH IIOCTPOCHHBIE MOJEIH C
HCIOJIb30BAHUEM arliapara ajareOpbl, THTEPIPETUPOBATH MOTYYSHHBIH pe3ysbTar.

DOyHKUUH U TPauKU:

CTPOUTH I'paMKU KOMIO3ULIUHU (QYHKIUI C TOMOIIBIO 3JIEMEHTAPHOTO MCCIIEeI0OBAHUS U CBOMCTB
KOMIIO3MLIMH JIBYX (PYHKLUH;

CTPOMTB reoMeTpHuUeckre 00pa3bl ypaBHEHUH 1 HEPAaBEHCTB Ha KOOPIUHATHON IIOCKOCTH;
cBOOOJTHO ONEPUPOBATH MOHATHAMHU: TPAPUKH TPUTOHOMETPUUECKUX (PYHKIIHII;

NPUMEHATh PYHKIMM JUI MOJICIIMPOBAHUS U UCCIIEIOBAHUS PEATbHBIX MTPOLIECCOB.

Havyajna maTeMaTH4eCKOro aHaJIM3a:

UCIOJb30BATh MPOU3BOIHYIO ISl HCCIE0BaHUS (YHKIIMU HA MOHOTOHHOCTh U SKCTPEMYMBI;
HaXO0/IUTh HanOOJIbIlIee ¥ HAaUMEHbIlIee 3HaUeHUs (PYHKIIUU HENPEPhIBHON HA OTPE3KE;
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WCIOJb30BaTh MPOU3BOJHYIO Ul HAXOXJIEHHUS HAWIYYIIETO0 PEHICHHsS B NPHUKIAJHBIX, B TOM
YHCIIe COLUANTBHO-9KOHOMUYECKHUX, 3a/1a4ax, sl OTPE/ICICHUsI CKOPOCTH U YCKOPEHUs IpolLecca,
3aJJaHHOTO (POPMYJION UK IpaduKOM;

cBOOOJTHO OIEpPUPOBATH MOHATUSAMHU: IEPBOOOpa3HAsA, ONpPEACNEHHBIH WHTErpaj, HaXOJUTh
nepBooOpa3Hble NMEMEHTAPHBIX (YHKUMH W BBIYHCIATH HMHTErpan mo ¢opmyne Hproorona-
Jleitbuumna;

HAXOJUTh TUIOUIA/IU TUIOCKUX (PUTYp U 00BEMBI TENI C TIOMOIIBIO HHTETPAIa;

UMETh TMPEJCTaBICHHE O MaTeMaTH4ecKOM MOJCITUPOBAHUM Ha TMPHMEPE COCTaBJICHUS
muddepeHIInaTbHBIX YPABHCHHIA,

pemaTh MPHUKIAAHBIE 3aJadd, B TOM YHCJIE COIHMAJIbHO-3KOHOMUYECKOTO M (DU3UIECKOTO
XapakTepa, CpeICTBAMHA MAaTEMaTHYECKOTO aHAIIN3A.

COJAEP/KAHUE OBYYEHUA
10 KJIACC

Yucaa v BbIYMCICHUS

Pammmonaneupie uyncna. OOBIKHOBEHHBIC W JICCATHYHBIC APOOH, TMPOICHTHI, OECKOHEYHBIC
nepuoandeckue apoou. [Ipumenenne npobe 1 MPOIEHTOB AJIs PEIICHUS MPUKIAIHBIX 3a7a4 U3
Pa3IMYHBIX OTpaciell 3HaHUW 1 peaJTbHOU KU3HU.

JleiicTBuTenpHbIe yncia. ParpionanbHble U HppalMOHaIbHbIe yncia. ApudmMernyeckue onepamnun
C JCHUCTBUTEIBHBIMH YHCIAaMU. Moaynb JEWCTBUTEIIBHOTO 4YHCIAa W €ro CBOMCTBA.
[Ipubmmx€HHbIe  BBIUMCICHUS, TpPaBWJIa OKPYIJICHUs, TPHUKUIKA H OIIEHKAa pe3yibTaTa
BBIYMCIICHU .

Cremniens ¢ menbiM nokaszareneM. buaom Herotona. Mcnons3oBanue noaxoasmieid Gopmel 3anucu
JNEHUCTBUTENBHBIX YMCEN IS PEIICHHS IPAKTUYECKUX 3a/1a4 U IIPEACTABICHUS JAHHBIX.
ApubdMeTnuecKknii KOpeHb HATYPAIHbHOM CTETICHH U €T0 CBOMCTRBA.

CreneHb ¢ panMOHAIBHBIM IIOKAa3aTeleM U €€ CBOWCTBA, CTENEHb C JEHCTBUTEJIbHBIM
MOKa3aTeseM.

Jlorapudm yucna. CoiictBa siorapudma. JlecsTuunble U HaTypalibHbIE TOTapU(pMBI.

CuHyCc, KOCHHYC, TaHI€HC, KOTAHIE€HC YHCIOBOIO aprymMeHTa. ApPKCHHYC, apKKOCHHYC U
ApPKTaHI'€HC YHMCIIOBOTO apryMEHTA.

YpaBHeHUs] M HEPABEHCTBA

ToxnecTBa u TOKIECTBEHHbIE IpeoOpa3oBaHusl. YpaBHEHUE, KOPEHb YpaBHEeHUs. PaBHOCHIIbHbBIE
YpaBHEHUs U ypaBHEHUs-CeACTBUA. HepaBeHCTBO, pellleHne HEpAaBEHCTBA.

OcHOBHBIE METOJIBI PEIHICHUS LEJIbIX M JAPOOHO-PALMOHANBHBIX YpPaBHEHUH M HEPaBEHCTB.
MHorouseHsl OT OJHOM IepeMeHHOM. /leneHne MHOrojieHa Ha MHOTOYJIEH ¢ ocTaTkoM. Teopema
besy. MHorounens! ¢ nensiMu koddpdurnuentamu. Teopema Buera.

[IpeoOpa3oBanus YUCIOBBIX BBIPAKEHHM, COIEPKAIINX CTETIEHU U KOPHU.

Wppannonanbusie ypaBHeHUs. OCHOBHBIE METO/Ibl PELICHUSI UPPALIMOHATILHBIX YPABHEHUH.
[TokazarenbHbie ypaBHeHUsA. OCHOBHBIE METO/IbI PELICHUS [T0KA3aTEIbHBIX YPABHEHUM.
[IpeoOpaszoBanue BEIpaKEHUH, COIEPKALIUX JOTapU(DMBEI.

Jlorapudmuueckue ypaBHeHUs1. OCHOBHBIE METO/IbI PEIICHUS Jorapu(PMUUECKUX YpaBHEHUI.
OcHoBHble  TpuroHomerpuueckue  (opmynsl.  IIpeoOpazoBaHrne  TPUTOHOMETPUUECKUX
BbIpakKeHUil. Pernienne TpuroHoMeTpuyecKux ypaBHEHUM.

Pemrenne cucreM JMHEHMHBIX ypaBHEHUH. Marpuia CUCTEMBl JIMHEHHBIX YpaBHEHUM.
Onpenenurens MaTpullbl 2X2, €ro r€OMETPUYECKUM CMBICI U CBOWMCTBA, BBIUMCIEHUE €ro
3HAYEHUs, IPUMEHEHUE ONPENCIUTEIS ISl PEIICHUS] CUCTEMbI JIMHENHBIX YpaBHEHUM. Pemienne
MPUKIAJHBIX 337a4 C TOMOLIBIO CUCTEMBI JIMHEMHBIX YpaBHEHUM. MccnenoBanne nocTpoeHHOU
MOJIEJIN € MIOMOLIBIO MAaTPUIL U ONPEAETUTENEH.
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ITocTpoeHre MaTeMaTUYeCKUX MOJEIEH pealbHOM CUTyallMM C IIOMOLIBIO YPaBHEHHMU U
HepaBeHCTB. [IpuMeHeHne ypaBHEHUI 1 HEPABEHCTB K PEIICHHUI0O MaTeMaTHUECKUX 3a7a4 U 33134
13 pa3Iuy4HbIX 00JacTel HAyKU U peallbHOM JKU3HU.

DyHKUUH U TPAaPUKHU

OynKIys, crnocooOsl 3amanus GyHKuH. B3anmuo obpatabie Qynkimuu. Kommnosunus ¢QyHKuuii.
I'padux GyHKIMH. DIeMeHTapHbIe TpeoOpa3oBaHus rpaguKoB GyHKIUH.

OO6nacte ompeneneHus W MHOXKeCTBO 3HadeHWd ¢GyHkuumu. Hymn ¢yaxmun. IIpomexyrku
3HakonocTostHcTBA. UETHBIe M HeuéTHhle QyHKIUH. [lepuogmueckue QyHKiuu. IIpomexyTku
MOHOTOHHOCTH (D)yHKIHMH. MakCuMyMbl 1 MUHUMYMBI QyHKIH. Haunbosplnee n HanMeHbIee
3Ha4YeHUs (QYHKIIUH HA IPOMEKYTKE.

JluHelHast, KBaJpaTHYHAs W JPOOHO-TMHECHHAs (QYHKIMU. DIEMEHTapHOE WCCIEAOBaHUE U
MMOCTPOCHUE UX TPaUKOB.

CrenenHas pyHKIHS ¢ HATYpaJIbHBIM U LIeIbIM NIOKa3aTeneM. E€ cBoiicTBa u rpaduk. CBoiicTBa u
rpaduk KopHs N-0¥ cTeneHu Kak GyHKIUU 0OpaTHOM CTENEHU C HATypalbHBIM [TOKA3aTEIEeM.
[lokazarenpHass u sorapupmuyeckas (yHKIMHM, MX CBOMcTBa M rpaduku. McnomapzoBaHue
rpadukoB pYHKUUN 1JIs pelIeHUs] ypaBHEHHH.

Tpuronomerpuyeckasi OKpyXHOCTb, OIpPE/IEICHUE TPUTOHOMETPUUECKUX (DYHKIUN YUCIOBOTO
apryMeHTa.

OyHKIMOHAIbHBIE 3aBUCUMOCTH B DPEAJbHBIX Ipolieccax M sBIEHUsAX. ['paduku peasbHBIX
3aBUCHMOCTEH.

Hauyana maTemaTu4eckoro anajimnsa

IlocimeqoBaTenbHOCTH, CIIOCOOBLI 3aJaHMs MOCIEemOBaTeIbHOCTEN. MeTon MaTeMaTHYECKOH
UHAYKIUA. MOHOTOHHBIE M OTpaHHWYEHHBbIE MOCIEA0BAaTeNbHOCTU. VcToprus BO3HHMKHOBEHUS
MaTEMaTUYECKOT0 aHaIN3a KaK aHaJIn3a OECKOHEUYHO MaJIbIX.

Apugmernueckas U reoMeTpuueckas nporpeccu. beckoHeuHO yObIBaromiasi reoMeTpuyecKas
nporpeccusi. Cymma OECKOHEYHO YOBIBAIOIICH T€OMETpUYECKOW Mporpeccuu. JIMHEHHBIH u
AKCHOHEHIMAIBHBIN pocT. Yncio e. DopMyiia c0kKHBIX MPOIEHTOB. Mcroab30BaHue TPOTPECCUH
JUIA PEIICHUS PEANIbHBIX 3a7a4 IPUKJIAJHOTO XapaKTepa.

HemnpepsiBHbie pyHKIIMM W uX cBoicTBa. TOYKM paspbiBa. ACUMITOTHI TpaduKOB (GYHKITUH.
CpoiicTBa (hyHKIMH HENpPEpbIBHBIX HAa OTpe3Ke. MeToJ MHTEpBaJIOB JUlsl pEellIeHUs] HEPABEHCTB.
IIpuMeHeHue CBOWCTB HENPEPHIBHBIX (YHKIUH JUIsl peIlIeHHs 3a/1ay.

IlepBas u BTOpas npon3BoaHble PyHKIMU. Omnpenenenue, reoMeTpuuecKiil U Gru3nyecKuii CMbICI
IIPOM3BOIHOM. YpaBHEHHE KacaTeabHOHN K TpapuKy QyHKLUH.

IIponsBosaHble 31eMeHTapHbIX GyHKUu. IlpousBomHas cCymMMBbl, NPOU3BEAEHUS, YAaCTHOIO U
KOMIO3ULIUU (PYHKIIHH.

MHokecTBa M JIOTHKA

MHoxecTBO, onepauuy HaJ MHOMKECTBaMHM M UX CBoMcTBa. Jlmarpammel Oiinepa—Benna.
[IpuMeHeHNEe TEOPETUKO-MHOKECTBEHHOIO ammapara Ul ONHCAaHUS PEANbHBIX IPOLECCOB U
SIBJICHUH, TIPU PEIICHUH 3a]1ad U3 APYruX y4eOHBIX MIPEIMETOB.

Omnpenenenue, Teopema, CBOWCTBO MaTeMaTHUECKOro OOBEKTa, CIEJICTBHE, J0Ka3aTelbCTBO,
PaBHOCHJIbHBIE yPaBHEHUS.

11 KJIACC

Yucsa v BBIYHCTICHUSA

Hatypanbubie u nensie uncna. [IpumeHeHne nNpru3HakoB AETUMOCTHU LETbIX YHCEN, HAauOOIbIINN
obumii nenmurens (nanee — HOJl) u nHanmensiee obmee kpatHoe (nanee — HOK), ocratkoB no
MOJYII0, anropuT™Ma EBKIuaa uist perieHus 3a/1a4 B EeTbIX Ynciax.

KowmmnekcHsie uncna. Anrebpandeckas 1 TPUTOHOMETpUYECKast GOPMBI 3aMUCH KOMIUIEKCHOTO
grcna. ApudMeTHIEeCKHE OMepalui ¢ KOMIUIEKCHBIMU 4yuciaMu. M300pakeHue KOMITJIEKCHBIX
qrceNl Ha KOOpAUHATHOH Tuiockoctu. Gopmyna Myaspa. KopHu N-0ii cTeneHn U3 KOMIUIEKCHOTO
grcna. [[puMeHeHne KOMIIEKCHBIX YHCET sl PEelIeHHs] PU3NIECKIX U TeOMETPUUIECKUX 3a/1a4.
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YpaBHeHusI 1 HEPAaBEHCTBA

Cucrema M COBOKYNHOCTb YPAaBHEHUN W HEpAaBEHCTB. PaBHOCWIIbHBIE CHUCTEMBI U CHCTEMBbI-
cieCTBUS. PaBHOCHUIIbHBIE HEPABEHCTBA.

OTbop KOpHEH TPUTOHOMETPUYECKHMX YPAaBHEHHUW C TIOMOIIBIO TPUTOHOMETPHUUYECKOU
OKpPY>KHOCTH. PellieHne TpuroHoMeTpu4ecKux HEPaBeHCTB.

OCHOBHBIEC METO/IbI PEIICHHSI TOKA3aTEIbHBIX U JIOTApU(YMUIECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELLICHUS UPPALIMOHATIbHBIX HEPABEHCTB.

OcCHOBHBIE METOJBl PEIICHUS] CUCTEM U COBOKYIHOCTEH palUOHAJIbHBIX, UPPALUOHAIBHBIX,
[I0Ka3aTeIbHbIX U JOrapu(pMUUECKUX YpaBHEHUH.

VYpaBHEHMSI, HEPABEHCTBA U CUCTEMBI C ITapaMeTPaMHU.

[IpumeHeHne ypaBHEHH, CUCTEM M HEPABEHCTB K PEILIEHUI0 MaTEMATUYECKUX 3a7a4 U 33734 U3
pa3aMYHbIX 00J1aCTe HAYKU U peasIbHOM JKU3HM, MHTEPIIPETALINS MTOJTyYEHHBIX PE3y/IbTaTOB.
DyHKUUHN U TPa@UKH

I'paduk xommnosunuu ¢yHkumidl. ['eomerpuueckue oOpa3bl ypaBHEHHH M HEPAaBEHCTB Ha
KOOPJIMHATHOM MJIOCKOCTH.

Tpuronomerpruueckue GyHKIMH, UX CBOWCTBA U TPAPUKH.

I'pacdmueckue meTo bl pelieHUs ypaBHEHUH U HepaBeHCTB. | paduyeckue MeTo bl pereHus 3a1a4
C mapaMeTpaMH.

Ucnonws3oBanne rpadukoB GYHKIHN IS UCCIENOBAHMS TIPOLIECCOB U 3aBHCHUMOCTEH, KOTOPHIE
BO3ZHUKAIOT MPU PELICHUH 3a/1a4 U3 APYTHX YU4EOHBIX MPEAMETOB U peaabHON KU3HU.

Hayana maTteMaTH4ecKoro aHajaim3a

[IpumeHeHre MPOM3BOTHONW K HCCIENOBAaHUIO (DYHKIMNH HAa MOHOTOHHOCTh U 3KCTPEMYMBI.
Haxosxenne HanOoIbIIero ¥ HAMMEHBIIIETO 3HAUYCHUH HETIPEPHIBHON (DYHKITUU HA OTPE3KE.
[IpuMeHeHne MpoU3BOIHON ISl HAXO0KICHUS HAWTYUIIEero PEIEHNs B TPUKIAAHBIX 3a7a4ax, s
oTpeJieNIeHUs] CKOPOCTH U YCKOPEHHS Mpoliecca, 3aJaHHOTO (popMyIioi miu rpaduxkoM.
ITepBooOpa3Hasi, OCHOBHOE CBOWMCTBO TiepBOOOpa3HbIX. [lepBooOpazHbIe AIIEMEHTApHBIX
¢dbynaknuii. [IpaBuiia HaXOXKIEHUS TEPBOOOPAZHBIX.

HNuterpan. 'eomerpuyeckuii cMbIC WMHTErpajia. BeluucieHue onpenenéHHOro WHTerpaisa Io
dhopmyne Hetotona-JleliGuuna.

[Ipumenenne wuHTErpasia A HAXOXKICHHUS IUIoH[aJed IUIOCKUX Quryp u 00BEMOB
F€OMETPUYECKHUX TeJ.

[Ipumepsl pemenuid auddepeHnuanbHbIX ypaBHeHMH. MareMartnyeckoe MOAEITUPOBAHUE
peaNIbHBIX MPOLIECCOB C MOMOLIBIO AUPPepeHIuANbHBIX YPAaBHEHUH.

2. 'eomeTpus sBiIsIeTCs OHUM U3 0a30BbIX KYpPCOB Ha YPOBHE Cpe/iHEro ooOriero oopazoBaHus,
TaKk Kak o00ecrneuyMBaeT BO3MOXHOCTb H3YyY€HHMs JUCLUIUIMH  €CTECTBEHHO-HAayYHOMH
HaNpaBJICHHOCTH U NPEAMETOB T'yMaHUTApHOro IUKIa. [I0CKONbKY JIOTMYecKoe MbIILIEHHE,
dopmupyeMoe Npu  HU3y4EHUU OOYyYAarOIMMUCS TOHSATHMHBIX OCHOB TIE€OMETpUH, IpU
JI0Ka3aTelbCTBE TEOPEM M IOCTPOCHUHM LEMNOYKU JIOTMUECKUX YTBEP)KICHUN IPU peleHUH
reOMETPUYECKUX 3a/lady, YMEHHE BBIJIBUraThb W OINPOBEPraTh THUIIOTE3bl HENOCPEACTBEHHO
UCIOJb3YIOTCS MPHU PEIICHUH 3a/lad e€CTECTBEHHO-HAy4YHOI'O LIMKJA, B YACTHOCTH (PU3UYECKUX
3az1ad.

Iesnb ocBOEHMS TporpamMmbl yueOHOTo Kypca «['eomMeTpus» Ha yriiyOJéHHOM YpOBHE — pa3BUTHE
MHAMBUIYAJIbHBIX CIOCOOHOCTEH 00yJaromuxcs Npu U3y4eHUH T€OMETPHUH, KaK COCTaBJISIOIIEH
npeaMeTHoil oOmactn «Matematuka M HH(pOpMaTHKa» dYepe3 oOecledeHne BO3MOXKHOCTU
NpUOOpPETEeHUs] W HCIOJb30BaHUA OoJiee TIYOOKMX TI'€OMETPUYECKUX 3HAHMM M JAEHCTBHIA,
crieln(pUYHBIX TEOMETPUH, U HEOOXOIUMBIX JUISl YCHENHOTO NMpodeccuoHalIbHOro 00pa3oBaHus,
CBSI3aHHOT'O C MCMOJIb30BAaHUEM MAaTEMAaTUKH.

[IpuopuTeTHBIMM 3aJjayaMH Kypca T€OMETPUM Ha YriyOJEHHOM YpPOBHE, PaCIIMpPSIONIMMHU H
YCUJIMBAIOLTUMH Kypc 0a30BOT0 YPOBHS, SBISIOTCS:

pacuIupeHue MpeACTaBICHUs O TE€OMETPUHM KaK 4acTH MMPOBOM KyJbTypbl U (opMUpOBaHHE
OCO3HAHUS B3aMMOCBSI3M T€OMETPUH C OKPYKAIOILIUM MHUPOM;
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dbopMupoBaHHE TPEACTABICHUA O MPOCTPAHCTBEHHBIX (Urypax KaKk O BaXXHEUIIMX
MaTeMaTHYECKUX MOJIEIISAX, IO3BOJISAIOLIMX ONKUCHIBATH U M3Y4aTh Pa3HbIE SABJICHUS OKPYXKAIOIIETO
MUpa, 3HAHKUE TIOHATUWHOTO ammapara 1o pasaeny «CrepeoMeTpusy ydeOHOTo Kypca reOMeTpuH;
(dbopmMupoBaHHe yMEHUS BJIAJICTh OCHOBHBIMH MOHATUSMHU O MPOCTPAHCTBEHHBIX (UTypax U UX
OCHOBHBIMH CBOMCTBaMH, 3HAaHHE TEOPEM, (POPMYIT U YMEHUE UX IPUMEHSATh, yMEHHSI JOKa3bIBATh
TEOPEMBI U HaXOJUTh HECTAHAAPTHBIE CIIOCOOBI PELICHUS 3a/1a4;

dbopmMupoBaHHEe yMEHHS paclO3HAaBaTh HAa 4YepTekKaxX, MOJENAX M B peaJbHOM MHpe
MHOTOTPAaHHUKU U T€JIa BPALLEHUs, KOHCTPYHPOBATh F€OMETPUUECKUE MOEIIH;

(dbopmMupoBaHHE MOHUMAHHS BO3MOYXHOCTH AaKCHOMATHYECKOTO MOCTPOCHUS MaTeMaTUYECKUX
Teopuii, GopMUpOBaHHE TOHUMAHHS POJIM AKCHOMATHKH TIPH MTPOBEACHNUHN PACCYKICHUN;
(dbopMupoBaHHE YMEHUS BIIAJIETh METOJIAMH JI0KA3aTEIbCTB M AITOPUTMOB PEUICHHS, YMEHUS UX
MIPUMEHSTH, MPOBOJUTH JOKA3aTElIbHbIE PACCYXIEHHS B XOJI€ PELIEHUS CTEPEOMETPHUYECKHUX
3aJ1a4 ¥ 3a/1a4 ¢ MPAKTUYECKUM coJepKaHueM, POPMUPOBAHUE MTPEICTABICHHS 0 HEOOX0IMMOCTH
JI0Ka3aTeNIbCTB NMPU OOOCHOBAaHMM MAaTEMaTHYECKUX YTBEP)KJIEHUH M pPOJIM aKCHOMAaTHKU B
IIPOBEJICHUH I€YKTUBHBIX PACCYyXICHUI;

pa3BUTHE M  COBEPIICHCTBOBAHWE HWHTEIJIEKTYyaJbHBIX W  TBOPYECKHX CIOCOOHOCTEH
oOyuarouiuxcs, I03HABAaTEIbHOW aKTUBHOCTH, HCCIIEIOBATENIbCKUX YMEHUH, KPUTUYHOCTH
MBIIILJIEHHS], UHTEpeca K U3YUYE€HUIO T€OMETPHH;

¢dbopmupoBaHue  (PyHKIMOHAIBHOM  TIpaMOTHOCTH, PpEJIEBAHTHOM  TIEOMETPUM:  YMEHHS
pacrno3HaBaTh IPOSBICHUS T€OMETPUUYECKUX MTOHATUH, 00BEKTOB U 3aKOHOMEPHOCTEH B peasibHbIX
KU3HEHHBIX CHUTYaIlUsX W TPH HW3YYCHUH JPYrUX YUEOHBIX TMPEAMETOB, MPOSBICHUS
3aBUCHUMOCTEH U 3aKOHOMEpPHOCTEW, MOJETUPOBAHUS pEAIbHBIX CUTYyallUH, HCCIEeTOBAHUS
MTOCTPOEHHBIX MOJIETICH, UHTEPIPETAI[UH MTOTYYEHHbIX PE3YIbTaTOB.

OCHOBHBIMH COJIEp)KAaTEeIbHBIMU JIUHUAMU Yy4deOHoro kypca «I'eomerpus» B 10-11 kimaccax
aBisioTes: «[IpsiMble UM TIOCKOCTH B MpocTpaHcTBe», «MHororpaHHukn», «Tena BpameHus»,
«BekTopbl 1 KOOpAUHATHI B IPOCTPAHCTBEY, «/[BIKEHUS B TPOCTPAHCTBEY.

CdopmymupoBannoe Bo DPI'OC COO TtpeboBaHHE «yMETh OIMEPUPOBATH TOHSATHIMUY,
peleBaHTHBIMU TE€OMETPUH Ha yrayonéHHOM ypoBHe oOy4deHus B 10—11 kiaccax, OTHOCHUTCS KO
BCEM COJIEpKATEIbHBIM JIMHHUSAM Yy4eOHOro Kypca, a (OpMHUpOBAaHUE JIOTUYECKHX YMEHUU
pacnpezensercsi He TOJIbKO IO COJIepKaTeIbHBIM JIMHUSM, HO U 10 rojiam ooyuenus. Conepxkanue
o0pa3oBaHUs, COOTBETCTBYIOIEE MPEAMETHBIM pe3yibTataM ocBoeHus denepanbHOi paboueit
MIPOrpaMMBI, pacrpeaeaEHHBIM 110 ToaM 00y4eHHsl, CTPYKTYPUPOBAHO TAKUM 00pa3oM, 4TOObI KO
BCEM OCHOBHBIM, IPUHIUITHAIBHBIM BOIIpOcaM oOydaromuecs oOpaliaiiuch HeOJHOKPaTHO. DTO
MO3BOJISIET ~ OPraHM30BaTh  OBJIAJICHHE TEOMETPUYECKUMHU  TMOHATUSMU UM HaBbIKaMU
MOCJIEIOBATENIFHO U MOCTYNATeNbHO, C COONIOJICHUEM MPHUHIIMIIA MPEEeMCTBEHHOCTH, a HOBBIE
3HAHUS BKIIOYATh B OOIIYIO CHCTEMY F'€OMETPUUECKUX MPEICTABICHUN 00yJatoNIuXCsl, paciupsis
u yriyonsis e€, o0pasyst IpoyHble MHOKECTBEHHBIE CBS3H.

[lepexon Kk U3y4EHUIO TE€OMETPUU HA YIITYyOJIEHHOM YPOBHE MO3BOJISIET:

co3gatb ycioBus ans  guddepeHuHanud  00ydeHMs, TOCTPOEHUS  HHIUBUIYaIbHBIX
o0pa3oBaTeNbHBIX MpOTpaMM, OOECHeUYUTh YrIyONEHHOE M3YYeHHE TEeOMETPHHM  Kak
COCTaBIIsAONIEH yueOHOTO TpeaMeTa «MareMaTHuKay;

MOJATOTOBUTH 00YUAIOIMIUXCS K IPOJA0JDKEHHUIO U3yUSHHS MaTEeMaTHKH ¢ yu€ToM BbIOOpa Oyayieit
npodeccun, obecnedyrBas MPEEMCTBEHHOCTh MEXIY OOMUM M Mpo¢ecCHOHATbHBIM
oOpa3oBaHUEM.

Ha u3ydyenue yuebHoro kypca «l'eomerpus» Ha yriayoaéHHOM ypoBHe oTBoauTcs 204 yaca: B 10
knacce — 102 ygaca (3 gaca B Hezento), B 11 kiacce — 102 vaca (3 gaca B HeemIo).

COJAEPKAHUE OBYYEHUA

10 KJIACC
IIpsimble U JIOCKOCTH B IPOCTPAHCTBE
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OcHOBHBIC TIOHATUSI cTepeoMeTpuu. Touka, mpsimMasi, TIOCKOCTh, MpocTpaHcTBO. [lonsaTue o6
AKCHOMAaTHYECKOM IIOCTPOCHUH CTEPEOMETPHUM: AKCUOMBI CTEPEOMETPHUHU U CIEACTBUS U3 HUX.
B3auMHOEe pacronokeHue MNpsAMbIX B IIPOCTPAHCTBE: IIEPECEKAIOIIUECS, I1apauICIIbHbIE U
CKpeuuBaromuecs npsMele. [IpusHaku ckpemuBarommxces npsameix. [lapamienbHOCTh NpAMBIX U
IJIOCKOCTEN B IIPOCTPAHCTBE: MapaUICNIbHBIE IPSIMbIE B IIPOCTPAHCTBE, MAPaJUICIbHOCTh TPEX
NpSAMBIX, [ApaJUIEIBHOCTh HOPSIMOM M INIOCKOCTH. [lapamiensHoe W LEHTpalbHOE
MIPOEKTUpOBaHKE, n300paxkenue Guryp. OCHOBHBIE CBOMCTBA MAapaUIEIBHOTO MPOCKTUPOBAHMSL.
N3ob6pakenue puryp B mapajuielbHON MPOEKIMH. YTIIBI C COHANPABICHHBIMH CTOPOHAMH, YTOJI
MEXKy IPSMBIMM B IPOCTpaHCTBE. IlapajuieabHOCTB IIJIOCKOCTEN: IapajuleibHbIE IUIOCKOCTH,
CBOMCTBA MapajuIeNbHBIX TIocKocTel. [IpocTeiie mpocTpancTBEHHBIE QUTYPHI HA MIOCKOCTH:
TeTpa’ap, NapajuIeIenune, IOCTPOCHUE CEYECHUN.

[lepneHMKYISPHOCTh TPSIMOM M IUIOCKOCTH: NEPIEHIMKYISPHBIE NPSAMBbIE B IMPOCTPAHCTBE,
MpsIMBIE TIApAJIENbHBIE W INEPHEHIUKYIAPHBIE K IIJIOCKOCTH, NMPHU3HAK NMEPHEHIUKYJIPHOCTH
NpsIMOM M TUIOCKOCTH, T€OpeMa O NpSIMON MEepHeHIUKYISIpHOW IMmiIockocTu. OpToroHajabHOE
npoektupoBanue. [leprneHauKyIssp ¥ HAaKJIOHHBIE: PACCTOSHHE OT TOYKH JO IUIOCKOCTH,
paccTosiHUE OT MPSIMOM JI0 TUIOCKOCTH, MPOEKIUs (PUrypsl Ha IIIOCKOCTh. [leprnenauKynspHOCTh
IJIOCKOCTEN: NPHU3HAK IEpPIEHIUMKYISIPHOCTH JBYX InIockocTted. Teopema o  Tpéx
MEePIEHIUKYIIAPAX.

VYriael B IpOCTPAHCTBE: Yo MEXKIY MPSMON U INIOCKOCTBIO, IBYTPAHHBIA YroJjl, TUHEWHBIA YTroJI
JNBYTPAaHHOIO yrja. TpéXrpaHHsld M MHOrorpaHHsle yriael. CBOWCTBa IUIOCKHX YIJIOB
MHOTOrpaHHoro yria. CBOMCTBa IJIOCKMX M JIBYIPAHHBIX YIJIOB TPEXTPAHHOTO yria. Teopemsl
KOCHHYCOB M CHHYCOB JUISl TPEXTPAHHOTO YIJIA.

MHOrorpaHHUKHU

Buel MHOrOrpaHHUKOB, pa3BEPTKa MHOrorpaHHuka. lIpusma: Nn-yronbHas mpusMma, npsMas u
HaKJIOHHAas Mpu3Mbl, OOKOBass W IOJIHAs MOBEPXHOCTh mpusMbl. [lapamnenenunen,
NPAMOYTOJIbHBIN MapajyieJienune]; U ero cBoiicTBa. Kparwaiiiine MyTd Ha TOBEPXHOCTH
MHororpanHuka. Teopema Diinepa. IlpocrpanctBennas teopema Iludaropa. IMupamumma: n-
yroJibHasi MUpaMuja, NpaBuiIbHas U yceu€HHas nupamuabl. CBoiicTBa pédep U OOKOBBIX TpaHen
IIpaBWIBHOM nupaMuiel. IIpaBuiabHBIE MHOTOIpDaHHUKHU: NpaBHIbHAs IpHU3Ma W IPABHIIbHAS
UpaMua, paBUIbHAas TPEYroJibHas MUpaMuaa U IpaBUIbHbIN TeTpasp, kyo. Ilpeacrasnenue o
IIPaBUWJIBHBIX MHOTOTPaHHUKAX: OKTadp, NOACKAAP U UKOCAIP.

Bbluncienue 31€MEHTOB MHOTOI'pDaHHUKOB: péOpa, amaroHanu, yriasl. Iliomans OGokoBoi
IIOBEPXHOCTHU U MOJHON MOBEPXHOCTHU MPSIMOM IPU3MBI, I1JI0111a/Ib OCHOBAHUH, TEOpEMa 0 OOKOBOM
MOBEPXHOCTU NpsIMOM mpu3Mbl. Iliomaas OOKOBOM MOBEPXHOCTH M MOBEPXHOCTU NMPaBHIbLHOU
IIUPaMHIbl, TEOPEMA O IUIOIMIAAN YCEYEHHON TUPaMUIBI.

CuMMeTpHs B IPOCTPAHCTBE. DJIEMEHTBHI CAMMETPHUH ITPABUIIBHBIX MHOTOI'PaHHUKOB. CUMMeETpUs
B NIPAaBUJIBHOM MHOTOTPaHHMKE: CUMMETPUS NapauIeIECIUIIE1a, CAUMMETPHUS TPaBUIIbHBIX NIPU3M,
CUMMETPHUS IPAaBUIIBHON MUPAMUIBIL.

BekTopbl 1 KOOpAUHATHI B IPOCTPAHCTBE

[lonsTHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOP, JUIMHA HEHYJIEBOIO BEKTOPA, BEKTOPBI
KOJUIMHEApHbIE, COHAIPABJICHHBIE U IPOTUBOIIOJIOXHO HaIlpaBJICHHbIE BEKTOphL. PaBeHCTBO
BEKTOPOB. [IeHCTBHUA C BEKTOpPAMH: CJIOXEHUE M BBIYMTAHHE BEKTOPOB, CyMMa HECKOJBKHUX
BEKTOPOB, YMHOXXEHHE BEKTOpa Ha 4ncio. CBOMCTBA CI0KEHUS BEKTOPOB. CBOMCTBA YMHOKEHUS
BEKTOPA Ha yucilo. [loHsATHE KOMIUTaHApHBIE BEKTOPHBI. IIpH3HaK KOMILTAaHAPHOCTH TPEX BEKTOPOB.
IIpaBuno mnapamnenenunena. Teopema O pPa3jIOKEHHH BEKTOpa IO TPEM HEKOMIUIAHAPHBIM
BekTopam. [IpsmoyrosnpHas cucrema KoopauHaT B npoctpaHcTBe. KoopauHaTtel BekTopa. CBs3b
MEXAYy KOOpAMHAaTaMH BEKTOpa M KOOpAMHATAMM TOYEK. YTOJ Mexay Bekropamu. CkanspHoe
IIPOU3BEICHUE BEKTOPOB.

11 KJIACC

Tesna Bpamenus

[ToHsTHS: TMIMHAPUYECKAS TOBEPXHOCTh, KOHMYECKas TOBEPXHOCTh, ChepruuecKasi MOBEPXHOCTb,
oOpasytomue nosepxHocteil. Tena BpamieHus: UIMHAP, KOHYC, YCeUEHHBIN KOHYC, cepa, map.
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B3anmMHoe pacnonoxenue cepsl U MIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe. M3o0paxkenue
TEJI BpallleHUs Ha IJIOCKOCTU. Pa3BépTka munmmHapa u konyca. Cummerpus cdepsl 1 mapa.
O06béM. OcHoBHblE cBoicTBa 00BEMOB Ten. Teopema 00 00bEME MNPAMOYrOJIHHOTO
napajenenunena u ciaeactsus u3 He€. OObEM NPSAMON M HAKIOHHOM NPHU3MBI, IHIUHAPA,
nupamuibl 1 konyca. O0bEM 11apa U apoBOro CETMEHTA.

KomOunanum Ten BpamieHuss ¥ MHOTOTPaHHUKOB. [Ipu3mMa, BmcaHHas B IMJIMHIP, OMUCAHHAS
okojo mminuHIpa. llepeceuenne cdepsl W mapa ¢ 1ockocThio. Kacanme mapa u chepsl
IUIOCKOCThIO. [lOHSATHE MHOTOrpaHHHMKA, OMHMCAHHOTO OKOJIO cdepsl, cQepbl, BIHCAHHOW B
MHOTOTPaHHUK WJIN TEJIO BpallEHUSI.

[Inomane MOBEPXHOCTH WMIMHApA, KOHYyca, Iuiomanb chepbl u e€ yacred. [lomobue B
npoctpanctBe. OTHOmEeHHME O00BEMOB, IUIOMAACH MMOBEPXHOCTEH TOHOOHBIX  (uryp.
[IpeoGpa3oBanue mnomobus, romoTeTus. PemieHue 3amad Ha IUIOCKOCTH C HCIOJIb30BaHUEM
CTEpEOMETPUUYECKIX METOJIOB.

[TocTpoeHue ceueHUt MHOTOTPAHHUKOB W TE€J BPALLEHUS: CEYEHMs LMIMHJpPA (MapajljielIbHO U
MEPIEeHIUKYIIIPHO OCH), CEUeHUs KOHyca (IapajulelibHble OCHOBAHHIO M MPOXOJAIIUE uepe3
BEpIIMHY), CEUEHUS 1Iapa, METOJbl TOCTPOEHUS CEYEHUI: METOJ CJEe/I0B, METOJ BHYTPEHHETO
MIPOEKTUPOBAHMSI, METO/1 IEPEHOCA CEKYIIIEH MIOCKOCTH.

BekTopbl 1 KOOpPAUHATHI B IPOCTPAHCTBE

Bekrtopsl B mpocrtpancTBe. Ormnepanuy HaJl BEKTOpaMH. BEKTOpHOE YMHOXKEHUE BEKTOPOB.
CBoiicTBa BEKTOPHOrO yMHOXEHHWs. l[IpsMoyronpHas cucremMa KOOpAMHAT B IPOCTPAHCTBE.
Koopaunats! BekTopa. Pa3noxxenue Bekropa no 6asucy. KoopanHaTHO-BEKTOPHBIM METOA MpHU
pELIeHUH T€OMETPUUECKUX 3aa4.

J{BM:KeHHS B IPOCTPAHCTBE

JIBmwxenusi mpoctpancTtBa. OrtobOpaxenus. J[BrwkeHuss u paBeHCTBO ¢uryp. OOmme cBoiCTBa
JBWO>KEHUW. BuIbpl ABUMKEHMI: MapaulebHbII NMEPEHOC, IEHTpadbHas CUMMETPHS, 3€pKaibHas
CUMMETpHS, TIOBOPOT BOKPYT mpsimoii. [IpeoOpazoBanus mogoous. [1psmas u cepa Ditnepa.

INTAHUPYEMBIE PE3YJIbTATbI OCBOEHHSI YYEBHOI'O KYPCA «'EOMETPHS»
(YI'JIYBJIEHHBIN YPOBEHDB) HA YPOBHE CPEJHET'O OBIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHBI

1) rpa:xxnanckoe BoClIMTaHHE:

c(OpPMUPOBAHHOCTh T'PAXKIAAHCKON MO3ULIHUUA O0YYaroIIerocsi Kak akKTUBHOTO U OTBETCTBEHHOI'O
YJIeHa POCCUIICKOro 00111eCTBa, MPEACTABICHIE O MATEMAaTHYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBJIEHUH, MPOLEAYp TIpa’kJaHCKOTO oOmiecTBa (BBHIOOPHI, OMPOCHl U
Ipyroe), yMEHHE B3aMMOJCHCTBOBATh C COLHUAIBHBIMU WHCTHUTYTaMHU B COOTBETCTBUU C HX
GYHKIHUSIMHE ¥ Ha3HAUYCHUEM;

2) naTpuoOTHYECKOE BOCIIUTAHME:

c(OpPMUPOBAHHOCTh POCCUKUCKON TIPaKJAHCKOM HIACHTUYHOCTH, YBAXKEHHsSI K MPOLUIOMY H
HACTOSIIIIEMY POCCUHCKON MaTeMaTUKH, IIEHHOCTHOE OTHOIIEHHE K JOCTHKEHHSIM POCCUHUCKHUX
MaTEeMaTHUKOB M POCCUHCKOW MaTeMaTUYECKOW IIKOJbI, MCIOJb30BAHUE ITHX JOCTHKCHUN B
JPYTUX HayKax, TEXHOJOTHUAX, chepax IKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHHE TYXOBHBIX IIEHHOCTEH POCCHIICKOTO Hapoja, cChOPMUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHHUS, STUYECKOTO TMOBEACHHMS, CBSI3aHHOTO C IMPAKTHYECKUM IMPUMEHEHUEM IOCTHKEHUU
HayKd U JESTENbHOCTHIO YYEHOTO, OCO3HAHUE JIMYHOTO BKJIaJa B IMOCTPOEHUE YCTOMYMBOTO
Oynyero;

4) 3cTeTH4YeCKOe BOCIIUTAHHE:

ACTETUYECKOE OTHOIIEHHME K MHUpPY, BKIIOYAs ICTETUKY MATEeMaTHYECKUX 3aKOHOMEPHOCTEW,
00BEKTOB, 3a/1a4, PENICHUU, PACCYXIACHHM, BOCHPUUMYUBOCTh K MaTEMaTHYECKUM acleKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) ¢pusnueckoe BocniuTanue:
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c(OPMHUPOBAHHOCTh YMCHHS MPUMEHATh MaTEeMAaTUYECKUE 3HAHHS B MHTEpEcax 370pPOBOTO U
0e30macHOT0 00pa3a JKU3HHU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 37I0POBBIO (3I0pPOBOE MTUTAHHUE,
cOamaHCHPOBAHHBI PEKUM 3aHATHH W OTAbIXa, peryispHas ¢U3NYecKas aKTHBHOCTB),
(u3HYECKOEe COBEPIICHCTBOBAHUE MPH 3aHATUSIX CIIOPTUBHO-03I0POBUTEIHHOM JEATEIHHOCTHIO;
6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TPYydy, OCO3HAaHUE IICHHOCTH TPYIOJIOOWs, WHTEpPEC K pa3jIMdHbIM cdepam
podecCHOHANIBHON JEATEIIbHOCTH, CBSI3aHHBIM C MAaTEMAaTHKOW W €€ MPWIOKCHHUSIMH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymield mnpodeccurn W PEaTU30BBIBATH COOCTBEHHBIC
KU3HCHHBIC IUIAHBI, TOTOBHOCTh M CIIOCOOHOCTHP K MAaTeMaTH4YeCKOMY OOpa3oBaHUIO U
caM000pa30BaHUIO HA MIPOTSDKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYACTHIO B PEIICHHUH
MPAKTUYECKUX 33]1a4 MaTEeMaTUYECKOW HANPaBJICHHOCTH;

7) 3K0JI0THYecKoe BOCIIMTAHME:

chOpMUPOBAHHOCTh  JKOJOTUYECKOW  KYJbTYphl, TOHUMAaHUE  BJIHUSHUSA  COIHAJIBHO-
SKOHOMUYECKUX TIPOILIECCOB HA COCTOSSHUE TMPUPOJHOW W COIHMAIBHOW Cpelbl, OCO3HAHHE
JI00aBHOTO XapaKTepa YKOJIOTHIECKUX MTPoOIeM, OpUEHTAIIMS HAa TPUMEHEHHE MaTEMaTUYECKUX
3HAHUU JUIS pelieHus 3a7a49 B 007IaCTH OKPYXKAIOIIEH CPe/ibl, ITTAHUPOBAHUE MOCTYIKOB U OILICHKU
WX BO3MOYHBIX TIOCJICJICTBUI JIJIsl OKPYXKAIOIIEH CPEJIbl;

8) HeHHOCTH HAYYHOI 0 NO3HAHUS:

c(hOpMUPOBAaHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd ¥ OOIIECTBEHHOW TMPAKTUKH, TTOHWUMAaHUE MaTEMaTUYeCKOW Haykhn Kak cdepbl
YEJIOBEYECKOU JESITEIIbHOCTH, ITANOB €€ Pa3BUTHS M 3HAYMMOCTH IS PAa3BUTHS ITUBUIIU3AIINH,
OBJIAJICHHE S3BIKOM MAaTEMAaTHKU U MAaTEeMaTHYECKOW KYJIbTYPOU Kak CPEICTBOM MO3HAHUS MHUPA,
TOTOBHOCTH OCYIIECTBIISITH MPOSKTHYIO U MCCIIEIOBATEILCKYIO ACATEIHPHOCTh HHINBUIYAIBHO U

B IpyIIie.

METAIIPEIMETHBIE PE3YJIbTATbBI

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YdeOHbIE el CTBHS

ba3oBble Jjoruyeckue aeiicTBUSA:

BBISIBIISITh U XapaKTEpHU30BaTh CYIIECTBEHHbIE MPU3HAKU MaTEMaTHUYECKUX OOBEKTOB, MOHATHUH,
OTHOIICHUNH MEXJy MOHATUSIMH, (OPMYIUPOBATH OIpEAETCHHUs MOHSITHI, YCTaHABJIUBATbH
CYLIECTBEHHBI NMPU3HAK KiIaccu(UKaIMU, OCHOBAHUA Ui1 0000IEeHUsI U CPaBHEHUS], KPUTEPUU
MIPOBOIMMOT0 AHAJIN3A;

BOCIIPUHUMATh, (OPMYIUPOBaTh U MPEOOPa3OBbIBATh CYKIEHUS: YTBEPIUTENIbHBIE U
OTpuULaTeNIbHbIE, EJMHIYHBIC, YACTHbIC U OOLIUE, YCIOBHBIE;

BBISIBIISITh MATEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MIPOTUBOPEUUs B (PaKkTax, JaHHBIX,
HAOMIOJICHUSX U YTBEPXKACHUSIX, MpEAsiaraTb KPUTEPUU ISl BBISBICHHS 3aKOHOMEPHOCTEH U
MPOTUBOPEUHIL;

JIeNaTh BBIBOABl C HCIOJb30BAHMEM 33aKOHOB JIOTMKHM, JCAYKTUBHBIX W WHIYKTUBHBIX
YMO3aKJIFOU€HHUI, YMO3aKIIFOUEHU 110 aHAJIOTUH;

MPOBOJHUTH CAMOCTOSITETIFHO JI0Ka3aTeIbCTBA MATEMAaTUUYECKUX YTBEPKIEHUH (TpsMble U OT
MPOTUBHOTO), BBICTpPAaWBaTh AapPTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U  KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYXICHHUS U BHIBO/JIBI,

BBIOMpATh CHOCOO pelieHus yueOHOW 3ajadyu (CpaBHUBATh HECKOJIBKO BapHAHTOB pEICHUS,
BBIOMpATh HanboJiee MOIXOASIMINUN ¢ Y4ETOM CaMOCTOSTENBHO BBIJICTICHHBIX KPUTEPUEB).
ba3zoBble uccienoBare/ibCKue AeMCTBUA:

WCIOJIb30BAaTh BOMPOCHI KaK HCCIEIOBATENbCKUNA HMHCTPYMEHT TO3HaHHs, (GOpMYIUpOBaATh
BOMPOCHL, (PUKCUpYIOIIHE MPOTUBOpEUYHE, MpoOIeMy, yCTaHABIMBATH HCKOMOE M JIaHHOE,
(hopMHUPOBATh TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MMO3UIINIO, MHEHUE;

MPOBOJIUTH CAMOCTOSITEIBHO CIUIAHWPOBAHHBIN 3KCIEPUMEHT, UCCIEAOBAHUE IO YCTAHOBJICHUIO
OCOOCHHOCTE MaTeMaTH4ecKoro OOBEKTa, SBICHHS, TMPOIECCa, BBISBICHUIO 3aBHCHMOCTEH
MEXIy 00BEKTaMHU, SIBICHUSAMU, TIPOIIECCAMH;
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caMoCTOATENbHO (hopMynHpoBaTh OOOOIIEHUS M BBIBOJBI IO pe3yiabTaTaM IPOBEIEHHOTO
HaOJIOIEHUS, UCCIIEI0OBAHUS, OLIEHUBATD JIOCTOBEPHOCTD IMOJIy4EHHBIX PE3yJIbTaTOB, BHIBOJIOB U
0000IIIEeHHI;

IIPOrHO3UPOBATh BO3MOYKHOE pa3BUTHE IMPOIECCA, a TAKXKE BBLABUIaTh MPEIINOJIOXKEHUS O €ro
Pa3BUTUHU B HOBBIX YCIIOBUSIX.

Pa6ora ¢ unpopmanmeii:

BBISBIISAITh JeUIUTHl MH(DOpPMAIIMK, NAHHBIX, HECOOXOAMMBIX JIi OTBETa HA BOIPOC W JUISA
pelIeHus 3a/1a4H;

BBIOMpATh HH(POPMAIIHIO U3 HCTOYHUKOB PA3JIMIHBIX THUIIOB, aHAIU3UPOBATH, CHCTEMATH3UPOBAThH
Y UHTEPIPETHPOBATH HH(POPMAIMIO PA3TUIHBIX BUIOB ¥ (OPM MPEACTABICHUS;
CTPYKTYPUPOBaTh HH(POPMALIMIO, MPEACTABIATh €€ B PA3IUYHBIX (HOopMax, HILTIOCTPUPOBATH
rpaduuecku;

OIIEHUBATH HAJEKHOCTh MHPOPMAIIMH 110 CAMOCTOATENHEHO CHOPMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE yYeOHbIE el CTBUS

Oo0uienne:

BOCIIPpUHUMATH U q)OpMYJ'II/IpOBaTB CYXXACHHA B COOTBCTCTBHU C YCIIOBUAMU U LETAMU O6HICHI/I$[,
SICHO, TOYHO, 'PAaMOTHO BBIPAXKaTb CBOIO TOYKY 3pPCHHA B YCTHBIX U MIMCbMCHHBIX TCKCTAX, 1aBaTh
MTOSICHEHHUSI 110 X0y pEUIEHUs 3a/1a4¥, KOMMEHTHPOBATh NOJIYYEHHBIN PE3yJIbTaT;

B X0J1€ OOCYK/IEHHUS 33/1aBaTh BOMPOCHI TIO CYIIECTBY 0OCYK/1aeMOU TEMBI, TPOOIEMBI, PeIIaeMoin
3aaa4M, BBICKA3bIBATh WACHU, HAICJICHHBIC Ha IMOUCK PCHICHUA, COIIOCTABIIATL CBOU CYXXICHUA C
CYXKACHHUAMU JPYIrux y4aCTHUKOB AuaJiora, O6H3py>KI/IBaTB pas3inyue u CXOJACTBO HO3I/IHI/II71, B
KOPPEKTHOH (hopMe GOopMyTUPOBATH Pa3HOTIIACHS, CBOU BO3PAKEHHUS;

MPEICTaBIATh PE3yAbTaThl PEHICHUS 3aJa4yd, OKCICPUMEHTa, WCCICIOBaHMS, TPOCKTa,
CaMOCTOSITEIIEHO BEIOMPATh (POpPMAT BBICTYIUICHHS C YUETOM 3334 MMPE3CHTAIIMH U 0COOCHHOCTEH
ayJIUTOPHH.

PeryasiTuBHbIe YHUBepPcaJbHbIe YUeOHbIe 1eCTBUSA

Camoopranuszanms:

COCTaBJIIATS ILJIaH, JITOPUTM PEICHUS 33]]a4H, BBIOMPATh CIOCO0 pelieH s ¢ yu€TOM UMEIOIUXCS
pecypcoB H COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBaTh U KOPPEKTUPOBATh BapUaHTHI
penieHuit ¢ ya€ToM HOBOM HH(OPMAITUH.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT !

BJIQJIETh HaBBIKAMHU MO3HABATEJIBbHON pedeKCuu KakK OCO3HAHMS COBEPIIAEMBbIX ACUCTBUN U
MBICIIUTEIbHBIX IPOLIECCOB, UX PE3YJABTATOB, BIAJAETh CIOCOOAMH CaMOTIPOBEPKH, CAMOKOHTPOJIS
mpolecca 1 pe3ysibTaTa pelieHusl MaTeMaTHYecKon 3a/1auu;

MIPEIBUIETh TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTH IPHU PEIICHUH 33/1a41, BHOCUTH KOPPEKTHUBBI
B JICSITEIILHOCTh HA OCHOBE HOBBIX OOCTOSTENBbCTB, NAHHBIX, HAWJCHHBIX OIMIMOOK, BBISIBICHHBIX
TPYAHOCTEN;

OIICHUBATh COOTBETCTBUE PE3yJbTaTa LEIHU U YCIOBUSIM, OOBSICHATh MPUUUHBI JOCTUKEHHS WU
HEJOCTUKEHHSI PE3yIbTaTOB JEATEIILHOCTH, HAXOAUTh OIINOKY, TaBaTh OLEHKY MPHOOPETEHHOMY
OTIBITY.

CoBMecTHas1 1eSITeJILHOCTD:

MMOHUMATh U UCMIOTIB30BATh IPEUMYIIIECTBA KOMAH/IHON U MHIUBUAYAIbHON paObOThI P pEIIeHUN
yueOHBIX 3a7ay, NMPUHUMATH 11€Jb COBMECTHOW [eATENbHOCTH, IUIAHUPOBATH OPTraHHU3AINI0
COBMECTHOM pPalOThI, pacmpenensaTh BHAbI padOT, JOTOBApHBATHCS, OOCYXKIATh MPOIECC H
pe3ynbTaT paboThl, 0000MaTh MHEHUS HECKOIBKUX JTFOJICH;

y4acTBOBATh B IPYMHIOBBIX (popmax paboThl (00CykAeHUs, 0OMEH MHEHUMN, «MO3TOBBIE IITYPMBD»
Y MHBIE), BBITIOJIHITH CBOIO YaCTh pa0OTHI M KOOPANHUPOBATH CBOM JEHCTBUS C IPYTUMH YICHAMU
KOMaHJIbl, OIIEHWBAaTh KadyeCTBO CBOETO BKJIaJa B OOMMH TPOAYKT 1O KPHUTEPUSM,
chOpMyTUPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBUSI.
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HNPEAMETHBIE PE3YJIbTATDBI
K koniy 10 kjaacca oOydaronuiicss HayIuTCs:

cBOOOTHO ONEPUPOBATh OCHOBHBIMU MOHSATHIMU CTEPEOMETPHH MPH PEIICHUH 33734 U
IIPOBEJICHUY MaTEMAaTUYECKUX PACCYKICHUM;

IPUMEHATh AaKCHUOMBl CTEPEOMETPUM M  CIEACTBUA U3 HUX I[pPU  PEIICHUU
r€OMETPUUECKUX 33/1a4;

KJIaccu(UIMPOBATh B3aMMHOE PACIIONIOKEHUE TPSMBIX B MPOCTPAHCTBE, TNIOCKOCTEH B
MIPOCTPAHCTBE, NPSIMBIX U IJIOCKOCTEN B MPOCTPAHCTBE;

cBOOOJTHO OMEPUPOBATHh MOHATHSIMH, CBSI3aHHBIMU C YTJIAMH B MPOCTPAHCTBE: MEXIY
MPSIMBIMU B IIPOCTPAHCTBE, MEXKTY IIPSIMOM U IJIIOCKOCTBIO;

CBOOOHO ONEpPUPOBATH MOHATUSAMH, CBI3aHHBIMHU C MHOTOTPaHHUKAMH;

CBOOOJHO paclo3HaBaTh OCHOBHBIE BHJbl MHOIOTPaHHUKOB (IIpU3Ma, MNHpaMUAA,
MPSIMOYTOJIbHBIN Napasuienenunen, Kyo);

KJIacCU(HUITMPOBATH MHOTOTPAHHUKH, BRIOWpasi OCHOBAHUS IS KJIacCU(DHUKAINN;
CBOOOJHO ONEPUPOBATH TOHATUSMHU, CBS3AHHBIMH C CEYEHHEM MHOTOTPAaHHUKOB
IJIOCKOCTBIO;

BBITIOJIHATH MapauIeNIbHOE, LIEHTPAJIbHOE U OPTOTOHAJIBLHOE MPOEKTHpOBaHUE (HUTYp Ha
IJI0CKOCTb, BBITIOJIHATH N300pakeHUs PUryp Ha MIOCKOCTH;

CTPOUTH CEYEHHsS] MHOTOIPAHHUKOB Pa3IMYHBIMU METO/AaMHU, BBIIOJHATH (BBIHOCHBIEC)
IJIOCKHE YePTEe U U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y;
BBIYMCIATh  IUIOIIAAM TOBEPXHOCTEW MHOTOIPAHHUKOB (TpuU3Ma, MHUpaMuia),
reOMETPUUECKUX TeJl C MPUMEHEHHEM (popMyII;

CBOOOJIHO ONEpUpOBaTh MOHATUAMU: CUMMETPHS B IPOCTPAHCTBE, LEHTP, OCb U
IUIOCKOCTh CUMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (QUTYPBI;

cBOOOJIHO ONEPUPOBATh MOHATUSAMH, COOTBETCTBYIOIIMMH BEKTOpaM U KOOpJMHATaM B
IIPOCTPAHCTBE;

BBITOJIHATH ACHCTBUS HaJl BEKTOpaMH;

pelmaTh 3aJa4d Ha J0Ka3aTeIbCTBO MATEMATUYECKUX OTHOLIEHUH M HaxXO0XKJIEHHE
Ir€OMETPUYECKUX  BEIMYMH, IPUMEHSS M3BECTHBIE METOAbl IPU  PELICHUU
MaTeMaTUYECKUX 3a]ja4 HOBBIIIEHHOTO U BBICOKOI'O YPOBHS CJIOKHOCTH;

IPUMEHATH NIPOCTEHIINE TPOrPaMMHBIE CPEJCTBA U JIEKTPOHHO-KOMMYHUKAIMOHHBIE
CHCTEMBI IIPU PELICHUU CTEPEOMETPHUECKUX 3aaY;

U3BJIEKaTh, IPEOOPA30BBIBATH M HHTEPIIPETUPOBATH HHPOPMALIUIO O IPOCTPAHCTBEHHBIX
reoMeTpUYecKuX (PUrypax, mpeacTaBICHHYIO Ha YepTeKaxX U pUCYHKAX;

IPUMEHSATH [OJyYSHHbIE 3HAHUS Ha IIPAKTUKE: CPAaBHUBATh U aHAIM3UPOBAThH pealibHbIE
CUTyallud, TPUMEHATh W3YYEHHbIE TMOHATHS B MPOLIECCe IIOHUCKA pEIIeHUs
MaTeMaTu4ecku cHopMyaupoBaHHON MPOOIEMbI, MOJIEINPOBATh PealbHbIE CUTyalluU
Ha S3bIK€ TEOMETPUHU, HCCIEeNOBaTh IOCTPOEHHbIE MOJEIH C MCIOJb30BaHUEM
reOMETPUYECKUX MTOHATHI U TeOpeM, arlnapara ajre0psbl, pelarh MpakKTHYECKHe 3a/1auu,
CBSI3aHHBIE C HAX0XKJICHUEM I'€OMETPUUYECKUX BEJIMYMH;

UMETb MPEJCTaBICHHUS 00 OCHOBHBIX 3TallaX pa3BUTUs T€OMETPUM KaK COCTaBHON 4acTu
(GbyHaMeHTa pa3BUTHUS TEXHOJIOTUH.

K koniy 11 kinacca oOyyaromuiicss HayqYuTCs:

cBOOOJIHO OTEpPUPOBATh MOHATUSAMH, CBA3aHHBIMU C IMJIMHIPUYECKON, KOHUYECKON U
cepuueckoil MOBEPXHOCTIMU, OOBACHATH CIIOCOOBI MOJTyYEHHUS

ONEePHPOBATh MOHATHIMHU, CBSI3aHHBIMHU C TeJlaMHM BpAIllEHHs: LWIMHIPOM, KOHYCOM,
cdepoii u mapom;

pacrio3HaBaTh Tella BpaleHus (LWIMHIP, KOHYC, cdepa U map) U 0ObACHATh CIOCOOBI
MOJTy4YEHHUs TeJl BPALICHUS;

KJ1accu(UIMPOBATh B3aUMHOE PACIIOJIOKEHHE Cephl U TIIOCKOCTH;
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BBIUMCIIATH BEJIMYMHBI JJIEMEHTOB MHOTOTPAaHHMKOB M TeJ BpamleHus, o0BbEMBI U
IJIOLIAM MMOBEPXHOCTEH MHOTOTPAaHHUKOB M TE€J BPALIEHUS, T€OMETPUUYECKUX TENl C
pUMEHEHHEM (POPMYIT;

cBOOOJTHO OTIEpUPOBATH MOHITUSMH, CBSI3aHHBIMH C KOMOWHAIMSIMUA TEJI BPAILICHUS H
MHOTOT'PaHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIN B c(epy M OMHCAHHBIA OKOJIO C(ephl,
cdepa, BMCaHHAsi B MHOTOTPAaHHUK WJIH TEJIO BPAIICHUS;

BBIUMCIIATH COOTHOIIEHHSI MEXKIY IUIOUIAIIMHU TIOBEPXHOCTEH U 00bEMaMH 1M0T0OHBIX
TEI,

n300pakaTh H3ydaemble (DUTYpBI, BBIOJHATH (BBIHOCHBIC) IUIOCKHE YEPTEKH U3
PUCYHKOB ITPOCTBHIX 00BbEMHBIX (PUTYp: BUJI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHHUS TeI
BpaIllCHHUS;

U3BJIEKaTh, MHTEPIPETUPOBATH U ITPE0OPa30BbIBATh MH(OPMALIUIO O IPOCTPAHCTBEHHBIX
reOMETPUUECKUX QUrypax, MPeACTaBICHHYIO Ha YEPTEKAX U PUCYHKAX;

CBOOOHO ONEpUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH OTI€paIMy HaJl BEKTOPaMU;

3a/1aBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKapTOBOM CHCTEME KOOp/MHAT;

pelmaTth TEeOMETPUYECKHE 3a/Jaddl Ha BBIYHCICHHE YIVIOB MEXAy NpSIMBIMU H
IUIOCKOCTSIMHU, BBIYMCIIEHUE PACCTOSHUM OT TOYKH JI0 IUIOCKOCTH, B II€JIOM, Ha
MIPUMEHEHHE BEKTOPHO-KOOPMHATHOTO METO/Ia MPH pElICHUH;

CBOOOHO ONIEPUPOBATH MOHATUSIMU, CBSI3aHHBIMU C IBUKEHHEM B IIPOCTPAHCTBE, 3HATh
CBOICTBA JIBMOKEHUN;

BBITIOJIHATh M300pakKeHHs] MHOTOTPAHHUKOB W TeNl BpalleHHs MpH MapaieIbHOM
nepeHoce, HeHTPaIbHON CUMMETPUH, 3epKaJbHOW CUMMETPHUH, NPU MOBOPOTE BOKPYT
psSIMOM, TIpeoOpa3zoBaHuUsI MOJ00HS;

CTPOUTH CEYEHHUSI MHOTOI'PAaHHUKOB U TEJl BPALICHUSI: CEUEHUS LIMITMHAPA (TTapayljiesIbHO
U TIEPIEHANKYISIPHO OCH), CEUEHUS KOHYyca (IapauieIbHble OCHOBAHUIO U MPOXOISIINE
yepes BepUINHY), CEYeHHs 1apa;

WCIOJIb30BaTh METOJbl TMOCTPOCHHUSI CEUEHUH: METOJ CJIEA0B, METOJ BHYTPEHHEIrO
MIPOEKTUPOBAHMS, METO/I IEPEHOCA CEKYIIIEH MI0CKOCTH;

JOKa3bIBaTh FT€OMETPHUUECKHUE YTBEPKIACHMUS,

MPUMEHATh TreoMeTpuueckue (akThl JUIsl pelIeHHs CTePEeoOMETPUYECKHX 3ajad,
MIPEIOIAraloMX HECKOIbKO IIAaroB PEIIeHUs, €ClId YCIOBUS MPUMEHEHUS 33/1aHbl B
SIBHOUM M HESIBHOH (hopme;

pemarh 3aJa4d Ha JI0Ka3aTeIbCTBO MAaTEMaTHYEeCKUX OTHOUICHHH M HaXOXICHHE
reOMETPUYECKUX BEJINYMH;

MIPUMEHSTH MPOTPAMMHBIE CPEICTBA U JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI MIPH
PELICHUH CTEPEOMETPUUYECKUX 33/1aY;

MPUMEHSITh TOJYYCHHbIE 3HAHWS Ha TMPaKTUKE: CpaBHUBATh, AHATU3UPOBATH U
OIICHUBATh PeajbHbIe CUTYallUU, IPUMEHATh U3YUYCHHBIE MTOHITH, TEOPEMbI, CBONCTBA
B TMpollecce TMOMCKAa pEIIeHUs MaTeMaTH4eCKu CQHOPMYIHUPOBAHHON MPOOIEMBI,
MOJEIIMPOBATh PEaJbHbIE CUTYyallMH HA S3BIKE FEOMETPHUH, UCCIIEI0BATh MOCTPOECHHBIE
MOJIEIM C UCIOJIb30BAHUEM T'€OMETPUUYECKHX MOHATUH M TeopeM, ammapara aireopsl,
pelaTh NpaKTU4YECKUE 3a/1a4M, CBA3aHHbIE C HAXOKICHUEM F€OMETPUUECKUX BEJIINYNH;
UMETb MPECTaBICHHUs 00 OCHOBHBIX 3TallaX pa3BUTHS T€OMETPUU KaK COCTABHOM YacTu
(GbyHaMeHTa pa3BUTHUS TEXHOJIOTHUH.

3. YueOHblii Kypc «BeposiTHOCTH M CTATHCTHKA» YIrIyOIEHHOTO YpPOBHS SBISETCA
MPOJIOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOT0 y4yeOHOTO Kypca YriyOIEHHOTO YpOBHS Ha YpOBHE
cpeaHero oomero oOpa3oBaHus. YueOHBIM Kypc mpenHasHaueH i (OPMUPOBaHUA Y
oOyJaromuxcss CTaTUCTUYECKON KyNbTypbl M IMOHMMAHHUS POJM TEOPUU BEPOSTHOCTEH Kak
MaTeMaTH4YeCKOTO MHCTPYMEHTA JUTSl U3YYSHUS CITyJailHbIX COOBITHIA, BETMUUH U mporieccoB. [1pu
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M3yYEHHH Kypca OO0OTaIaloTcsl MPEACTaBICHUS OOYUYaIOIIMXCS O METOAaX HCCIICAOBaHUS
M3MEHYHMBOTO MHpA, pa3BUBACTCA IOHUMAHHWE 3HAYUMOCTH W OOIIHOCTH MaTeMaTHYECKUX
METO/I0OB TIO3HaHHUS KAaK HEOThEMJIEMOM 4YacTH COBPEMEHHOIO €CTECTBEHHO-HAYy4HOI'O
MHPOBO33PEHHUS.

Copneprxanue yueOHOTO Kypca HalpaBJIEHO Ha 3aKpeIICHUE 3HAHHMA, TIOTy4EeHHBIX MTPH U3YUYECHHH
Kypca Ha ypOBHE OCHOBHOTO 00111ero 00pa30BaHusl, U Ha pa3BUTHE MIPEJICTABICHUN O CIIydailHbIX
BEJIMYMHAX W B3aUMOCBSI3AX MEXI1Y HUIMHU Ha BOXHBIX IPUMEPAX, CIOKETHI KOTOPHIX MOYEPITHYTHI
U3 OKpyXKaromero wMupa. B pesyaprare y oOy4aromuxcs IODKHO —C(HOPMHPOBATHCS
MPEJICTaBICHHE O HauboJiee YHNOTPEOWTENBHBIX M OOIMMX MAaTeMaTHYEeCKHX MOJICIIAX,
UCTIONB3YyEMBIX JIISl  ONHMCAHWSI AHTPONOMETPUYECKUX H  JeMOrpauyecKux BeIWYHH,
MOTPEIIHOCTEN B pa3jiMyHblE pOJAAa U3MEPEHMSX, JUIMTEIBHOCTH 0€30TKa3HOM paboThl
TEXHUYECKUX YCTPOUCTB, XapaKTEPUCTUK MACCOBBIX SBJICHHUH U MPOIECCOB B OOIIECTBE. Y YCOHBIN
Kypc siBisieTcss 0a30i A1 OCBOEHMSI BEPOATHOCTHO-CTATHUCTUYECKUX METOJIOB, HEOOXOANMBIX
CHelHaluCTaM HE TOJbKO HWHXEHEPHBIX CIEHUAIbHOCTEH, HO TakXe COIHAIbHBIX H
MICUXOJIOTMYECKHUX, MOCKOJIbKY COBPEMEHHbIE OOIIECTBEHHbIE HAYKH B 3HAYUTENILHON Mepe
MCIOJIb3YIOT almnapar aHajin3a 00JIbIINX JaHHbIX. LleHTpalibHyI0 yacTh yueOHOI0 Kypca 3aHHUMaeT
00CyX/IeHHe 3aKoHa OOJBIINX YhCeNl — (PYHIAMEHTaJbHOTO 3aKOHA MPHUPOJBI, HMEIOIIETO
MaTeMaTHYeCKYyI0 (GopMan3aIuio.

B cooTBercTBHMM € yKa3zaHHBIMHM II€JIIMH B CTPYKType ydeOHOro Kkypca «BepositHocTh u
CTaTUCTUKa» Ha YIrIyOJ€HHOM YpPOBHE BBIJIEJICHBl OCHOBHBIE COJIEpKATEJbHbIE JIMHUU:
«Crnydaiinple COOBITUS M BEPOATHOCTU» U «CllydaiiHble BEIMYMHBI U 3aKOH OOJIBLIUX YHCEID.
[ToMrMO OCHOBHBIX JIMHHH B y4EOHBIM KypC BKJIFOYCHBI AJIEMEHTHI TEOPHHU TpadoB W TEOpUH
MHO>KECTB, HEOOXOAUMBbIE I MOJHOLIEHHOTO OCBOCHMS MaTepuasa JaHHOTO y4eOHOro Kypca U
CMEXHBIX MAaTEMaTUYECKIX y4EOHBIX KYpPCOB.

Conepxannie ymHUH «CiydaifHble COOBITHST W BEPOSTHOCTH» CIY)KUT OCHOBOW ISt
(dbopMHpOBaHMS TPEICTABICHUN O pacTpeieICHIHN BEPOATHOCTEN MEKTy 3HAUCHUSIMU CITyYalHBIX
BETUYMH. BaykHyI0 4acTh B 3TOH coaepKaTeNIbHOM IMHUU 3aHUMAET U3y4yeHUE T€OMETPUUYECKOTO
u OMHOMHUANBHOTO paclpeAesieHui H 3HAKOMCTBO C HUX HENPEpPhIBHBIMU aHAJIOTaMH —
MOKa3aTeJIbHbIM U HOPMAJIbHBIM paclpeleICHUSIMH.

Tembl, cBs3aHHBIE C HENPEPHIBHBIMU CIyYalHBIMU BEIMYMHAMU U paclpeieiieHUs MU,
aKUEHTUPYIOT BHHMaHHE OOy4yaloUuXcs Ha OMHCAHMM U W3YYCHUU CIIy4alHBIX SIBJICHUU C
MOMOIIBI0 HENpepbIBHBIX (QyHKIUI. OCHOBHOE BHHUMAaHHE YIeseTcs I[OKa3aTeIbHOMY H
HOPMaJIbHOMY pacIpeIeICHUSIM.

B yuebGHOM Kypce mpeaycMaTpUBaeTCs 03HAKOMHUTEIbHOE U3YUYEHHE CBSI3U MEXY CIydailHbIMU
BEIMYMHAMHU M OINHCAaHUE JTOW CBS3U C TIOMOILIBIO KOIPQPHUIMEHTa KOPPENSILUUd U €ro
BBIOOPOYHOTO aHajiora. OTH DJJIEMEHTBhl COAEpKaHMsI pPa3BUBAIOT TeMmy «JluarpaMMebl
pacceuBaHus», U3YYCHHYIO Ha YPOBHE OCHOBHOIO 00I11eTr0 00pa30BaHus, U BO MHOTOM OMHPAIOTCS
Ha CBEICHUS U3 KypPCOB alreOpbl U T€OMETPHUH.

Emé onuu siaemMeHT cojepkaHus, KOTOpBIA Mpeisiaraercs Ha O3HAKOMUTEIBHOM YpPOBHE —
MOCJIEIOBATENIbHOCTD CIYyYaliHbIX HE3aBUCUMBIX COOBITUN, HACTYNAIOMIMX B €IHHHILY BPEMEHH.
O3HakOMJIEHHE C pachpelesieHUEeM BEpOSITHOCTEH KOJIMYECTBAa TaKUX COOBITHMM HOCHUT
Pa3BHUBAIONINI XapaKTep U SIBIACTCSA aKTyaJbHBIM JUIsl OyayIUX aOUTYypHUEHTOB, MOCTYMAIOIINX
Ha Yyd4eOHbIe CIEIUATbHOCTH, CBSI3aHHBIE C OOIECTBEHHBIMH HAyKaMH, TICUXOJOTHEeH U
yIpaBJICHUEM.

Ha u3yuyenue yueOHOTO Kypca «BeposTHOCTh U CTaTUCTHKA» Ha YTITyOJI€HHOM YPOBHE OTBOJIUTCS
68 yacoB: B 10 kmacce — 34 gaca (1 gac B Hezento), B 11 kimacce — 34 yaca (1 yac B Hezenio).

COJAEPKAHUE OBYYEHMUSA

10 KJIACC

I'pad, cBszHbI rpad, mytu B rpade: kbl ¥ nenu. CteneHs (BaleHTHOCTh) BepIIMHBL [ padb
Ha IUIOCKOCTH. JlepeBbs.
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CrnygaitHble SKCTIEPUMEHTHI (OTIBITHI) U CITy4aiiHbIe COOBITHS. DIeMEHTAPHBIC COOBITUS (MCXOIBI).
BepositHOCTh ciydaiiHOro coObITHA. bin30cTh 4acTOThl U BEPOSTHOCTH coObITHHA. CitydaliHble
OTIBITHI C PABHOBO3MOYKHBIMH 3JIEMEHTAPHBIMU COOBITHUSMHU.

Onepanu Hajx COOBITHSIMU: TIepeceYeHHe, OOBbEAMHEHHUE, MPOTHBOIOJIOKHBIE COOBITHS.
Huarpammsl Diinepa. @opmyiia ClI0KEHUS BEPOATHOCTEN.

VYcnoBHas BEpPOATHOCTb. YMHOKEHHE BEpPOSTHOCTEH. JlepeBO CllydallHOIO SKCIIEpUMEHTA.
®opmyina noaHoi BeposaTHocTu. Dopmyna baiteca. HezaBucumeblie coObITHs.

bunaphblii ciryyaiiHblil ONBIT (MCHIBITaHUE), yernex U Heyaada. HezaBucumble ucnbitanus. Cepust
HE3aBUCUMBIX HCIIBITaHUH 10 nepBoro ycnexa. [lepectanoBku u daxTopuan. Yucno codeTaHHid.
Tpeyronbuuk [Tackansa. @opmyna 6uHoma HeroToHa.

Cepust He3aBUCUMBIX UcTIbITaHui bepryimu. CirydaitHblii BBIOOp W3 KOHEUYHOW COBOKYITHOCTH.
Cnyuvaitnas BenuuuHa. Pacnipenenenue BeposiTHocTed. Jluarpamma pacnpenenenus. Onepanuu
HaJl CllydallHBIMH Benu4yvHamu. buHapHas cinydaliHas BenwuuHa. [Ipumeps! pacnipenenenuii, B
TOM YHCJIE TEOMETPUYECKOE U OMHOMHAIIBHOE.

11 KJIACC

CoBmecTHOE pacmpeiesieHre ABYX CydalHbIX BeIMurH. He3aBucuMele cirydaiiHble BETMYUHBI.
Maremaruueckoe OXKUAAHHUE CIy4allHOW BenuuuHBI (pacnpezeneHusi). [Ipumepsl npuMeHeHuUs
MaTeMaTHYeCKOTO OXHUAAHUS (CTpaxoBaHHe, JoTepes). MareMaTnueckoe OKHuJIaHue OMHApHOU
CIIy4ailHOM  BeNWYMHBL. MaremMaTH4ecKkoe OXWJAaHWE CYMMBbl  CIy4allHbIX  BEJIMYUH.
Marematuueckoe OXUAaHHE TEOMETPUUECKOT0 1 ONHOMHAIILHOTO pacipeIesIeHU.

Jlucniepcusi U CTaHJAapTHOE OTKJIOHEHHE CIIYy4aifHOW BenW4WHBI (pacmpeaenenus). Jucnepcus
OuHapHOU ciyyaiiHOM BenWuyuHBL. MaTtemaTuyeckoe OXKUAAHWE TMPOU3BEACHUS M JUCIEPCUs
CyMMBbl HE3aBHCHUMBIX CIy4allHbIX BeIWYWH. Jlucmepcuss W CTaHAAPTHOE OTKJIOHEHHE
OMHOMMAJIBHOTO paclpeneneHus. Jucnepcuss M cTaHAApTHOE OTKIOHEHHE T€OMETPUYECKOro
pacrpeneseHusl.

HepaBenctBo UeOwbrméBa. Teopema UeOwrmépa. Teopema bepuymnu. 3akoH OOJBITUX YHCEIL.
Bri6opounsiii MeTo uccinenoBanuii. Beibopounsie xapakTepucTuku. O1ieHUBaHUE BEPOSTHOCTH
cOOBITUS 1O BBIOOPOYHBIM AaHHBIM. [IpoBepka MPOCTEHIIMX T'MIIOTE3 C MOMOILBIO M3Y4YEHHBIX
pacnpeneneHuii.

HenpepeiBHble citydaiiHple  BenuuuHbl. [IpuMepsl. @DyHKOUSA IUIOTHOCTH  BEPOSITHOCTH
pacnpenenenus. PaBHOMepHOEe paclpeneiacHue M €ro CBOWCTBA. 3aladyd, NPUBOASIIME K
[I0KA3aTeJIbHOMY PpACIpPENEICHHI0. 3aJaud, NPUBOAAIIME K HOPMAJIBHOMY pPaclpeiesICHUIO.
@OyHKIUSA IUIOTHOCTH BEPOATHOCTH I0KA3aTENBHOIO paclpeAeneHus, (QYHKUUS IUIOTHOCTH
BEPOSITHOCTH HOPMAJIBLHOrO pacnpezeineHus. OyHKIUSA IUIOTHOCTH M CBOMCTBA HOPMAJIBHOTO
pacnpeneseHusl.

[locnenoBarenbHOCTh  OAMHOYHBIX HE3aBUCUMBIX COOBITMH. 3ajaud, MNpUBOJAIIME K
pacnpenenenuto ITyaccona.

KoBapuanus 1Byx ciaydaiHbelx BenuuuH. Koapduuuent nunelHoi xoppensiuu. CoBMecTHbIE
HaOroeHUsT JBYX BeIMuYuH. BbiOopounblii KO3p@uUMEHT Koppensuuu. Paznuuue mexny
JUHEHHOW CBA3bI0 M IPUYMHHO-CICICTBEHHOW CBA3bI0. JIMHENHas perpeccus, METOJ
HaMMEHBIINX KBaIPaTOB.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHMUA YYEBHOI'O KYPCA
«BEPOSITHOCTh U CTATUCTUKA» (YIJIYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa’aaHCcKOro BOCIUTAHMS:

c(hOPMUPOBAHHOCTh TPAXKAAHCKOW TMO3HUIIUU OO0YJArOIIEerocsl Kak akKTUBHOTO U OTBETCTBEHHOTO
YJieHa POCCUIICKOTO 00IIECTBa, MPEACTABICHNE O MATEMAaTHIECKIX OCHOBAX (DYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBICHUH, MPOLEAYp TpakIaHCKOTO oOIecTBa (BBIOOPHI, OMPOCHI U
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JIpYroe), yMEHHE B3aMMOJIEUCTBOBATh C COLMAJIBHBIMHU WHCTUTYTaMH B COOTBETCTBHUM C HX
(GYHKIUSIMU ¥ HA3HAYCHUEM;

2) NaTPHOTHYECKOT0 BOCTIMTAHUS:

c(OPMHUPOBAHHOCTh POCCUHCKOW T'paTaHCKOW HISHTHYHOCTH, YBAXCHUS K MPOIUIOMY H
HACTOSIIEMY POCCUMCKOW MAaTEMAaTUKH, LIEHHOCTHOE OTHOUIEHUE K JIOCTMKEHHSAM POCCUUCKUX
MAaTEMAaTUKOB M POCCUMCKONW MATEMAaTUYECKOM IIKOJbI, MCMHOJb30BAHUE ITHUX JIOCTHKECHUU B
JIPYTUX HaYKax, TEXHOJOTHUAX, chepax IKOHOMHUKH;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAHHE JTYXOBHBIX IIEHHOCTEH pPOCCHICKOro Hapoja, cHOpMHUPOBAHHOCTb HPABCTBEHHOI'O
CO3HAHUS, STUYECKOTO TMOBEJCHMS, CBSI3aHHOTO C IMPAKTHYECKUM MPUMEHEHUEM JIOCTHUKEHUMN
HayKd U JCSTEIBHOCTHIO YYEHOTO, OCO3HAHHE JIMYHOTO BKJIAJa B TMOCTPOCHHUE YCTOWYMBOTO
Oynymuiero;

4) 3cTeTHYEeCKOr0 BOCTIMTAHUSA:

ACTETUYECKOE OTHOIICHHUE K MHpPY, BKJIIOYAsi SCTETUKY MaTEeMaTHYECKUX 3aKOHOMEPHOCTEM,
00BEKTOB, 3a7ay, PEIICHUM, PacCyXIEHUN, BOCHPHUUMYHBOCTh K MATEMAaTUYECKUM AaCIEKTaM
pa3IUYHBIX BUJIOB UCKYCCTBA;

5) pusnveckoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHSI MPHUMEHSIThH MAaTEeMaTHYECKHE 3HAHUS B WHTEPECax 3J0POBOTO H
0e30macHOTO 00pa3a )KU3HH, OTBETCTBEHHOE OTHOIIIEHHE K CBOEMY 3JI0POBBIO (37J0pPOBOE TUTAHUE,
cOalaHCUPOBAHHBIA PEKUM 3aHITHH H OTHABIXA, pETYysipHas Qu3nuecKkass aKTUBHOCTB),
(hM3UYIECKOE COBEPIICHCTBOBAHNUE MPHU 3aHATHIX CIIOPTHBHO-030POBUTEIHLHON EATETHHOCTHIO;
6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYIy, OCO3HaHUE IIEHHOCTH TPYIOJIOOUs, WHTEpPEC K pasIndHbIM chepam
npodeccuoHabHON JEesTeNIbHOCTH, CBSI3aHHBIM C MAaTeMAaTUKOW M €€ MPHIOKEHUSIMH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymeld mnpodeccun H  peaTn30BBIBATH COOCTBEHHBIC
KU3HEHHBIC IUIaHbl, TOTOBHOCTb M CIIOCOOHOCTH K MaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYacTHIO B PEUICHUH
MPAKTUYECKUX 33]1a4 MaTEMaTUYECKOW HAIIPaBJIECHHOCTH;

7) 3K0JIOTHYeCKOr0 BOCIIMTAHUA:

cOpPMUPOBAHHOCTh ~ SKOJIOTHYECKOM  KYJIbTYpbl, TOHMMAaHHUE  BIMAHHUS  COLMAIBHO-
SKOHOMHUYECKHX IIPOLIECCOB HA COCTOSHUE IPUPOJHOM M COLMAIBHON Cpelbl, OCO3HAHUE
rJ1006aTbHOTO XapaKTepa SKOJOTUYECKUX MPoOIIeM, OpUeHTAIIMsI Ha TPUMEHEHNE MaTeMaTHYeCKUX
3HAHMM 1715 pelIeHUs 3a7a4 B 00J1aCTH OKpYKaloIlel cpeibl, IJIaHUPOBAHUE MOCTYIKOB U OLEHKU
MX BO3MOYHBIX MTOCJIEICTBUM JIJIs1 OKPYXKAIOLIEN CPEbl;

8) HeHHOCTH HAYYHOI0 NO3HAHUS:

chOpPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHUS
HAyKH U OOIIECTBEHHOW MPAKTUKH, TOHUMaHUE MaTeMaTHMYeCKONW Hayku Kak cdepbl
YEJIOBEUYECKOUN AESITENIbHOCTH, 3TANOB €€ Pa3BUTHs M 3HAUMMOCTH Ul Pa3BUTHS LIMBUIN3ALINN,
OBJIJICHHUE S3bIKOM MATEMAaTUKU U MaTEMaTUYECKOM KYJIbTYpOil KaK CPeICTBOM MO3HAHUS MUPA,
TFOTOBHOCTb OCYILECTBIISITh POEKTHYIO U MCCIIEOBATEIbCKYIO ACATEIbHOCTh UHIMBUAYAIIBHO U

B IpyIIIE.

METAIIPEIMETHBIE PE3YJIbTATHI

Ilo3naBaTenbHBIE YHMBeEpPCAJbHbIE YUeOHbIE 1eHCTBUS

ba3zoBble Joruueckue aeMcTBUA:

BBISIBIISITh U XapaKTEPHU30BaTh CYIIECTBEHHBIE MPU3HAKA MATEMaTHYE€CKUX OOBEKTOB, MOHSITHIA,
OTHOIICHUH MEXIy TOHITHSIMH, (OPMYIUPOBATH OINpPEACTCHHs TMOHSATHA, YCTaHABIUBATH
CYIIIECTBEHHBIN MPU3HAK KJIaccu(PUKAIMKN, OCHOBAHUS Ui 0000IIEHNsI U CpaBHEHUS, KPUTEPUHU
IIPOBOJIMMOI0 aHaJIU3a;

BOCIIPUHMMATh, (OPMYTUPOBaTh U MPEOOPA3OBHIBATH CYXKJACHUS: YTBEPIUTENbHBIE U
OTpUIaTeNbHbIE, JMHIUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC,
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BBISIBJIATH MAaTEMAaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEUHS B (paKTax, TaHHBIX,
HAOJIONEHUSAX M YTBEPXKACHUAX, MpeAiaraTh KPUTEPHH JJIsl BBISBICHUS 3aKOHOMEPHOCTEH H
IIPOTUBOPEUNL;

JIeNIaTh BBIBOJBI C MHCIIOJIb30BAHMEM 3aKOHOB JIOTMKH, JAEOYKTHBHBIX M HHJIYKTHBHBIX
YMO3aK/IIOUYE€HUH, yMO3aKIIIOUEHHUH 110 aHAJIOTHH;

IIPOBOJUTH CAMOCTOSITEIIBHO JI0KA3aTEIbCTBA MAaT€MaTUYECKUX YTBEPKIACHUH (MpsSMbIE U OT
IIPOTUBHOI0), BBICTPAUBATh APryMEHTALMIO0, NPUBOJUTH MPUMEPHl M  KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYXKACHUS M BHIBOJIBL;

BBIOMpATh CHOCOO pemieHus y4eOHOW 3amauM (CpaBHHMBATh HECKOJIBKO BapUaHTOB DPELICHHS,
BBIOMpATh HaHOOJIEe MOIXOAAIINHI ¢ YIETOM CaMOCTOSITETIHHO BBIZCTICHHBIX KPUTEPHUEB).
Ba3oBble nuccienoBare/ibCKkue 1eHCTBUA:

WCI0JIb30BAaTh BOIPOCHI KaK HCCIEIOBATENIbCKMA MHCTPYMEHT TO3HaHMs, (POPMYIHpOBaTh
BOIIPOCHI, (PUKCHpYIOIIKE MPOTUBOpEUYHE, MpoOIeMy, yCTaHABIMBAaTh HCKOMOE U JIaHHOE,
(bopMHpOBaTh TUIOTE3Y, APTYMEHTUPOBAThH CBOIO MMO3ULIHIO0, MHEHHE;

MIPOBOJUTH CAMOCTOSATEIBHO CIUIAHWPOBAHHBIN SKCIIEPUMEHT, UCCIIEJOBAHHUE MO0 YCTaHOBJICHUIO
OCOOEHHOCTEl MaTeMaTuyecKoro oOBEKTa, SIBJICHMS, IMpOIEcca, BBISBICHUIO 3aBHCHUMOCTEH
MeXay 00beKTaMH, SBICHUAMHU, TIPOLIECCAMH;

CaMOCTOSITENIbHO (OpPMYIMPOBaTh OOOOLIEHUS M BBIBOABI MO pe3yibTaTaM MpPOBEAEHHOTO
HaOJIOIEHUS], UCCIIEeI0BAaHuUs, OLIEHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJOB U
00001IEeHHI];

MIPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IMPOIECcca, a TAKXKE BBIABUIaTh MPEINOJIOXKEHUS O €ro
Pa3BUTHUU B HOBBIX YCIIOBHUSX.

Patora ¢ undopmanmueii:

BBISABIIATE JeQUUUTH MH(OPMAIMK, JaHHBIX, HEOOXOIUMBIX A OTBETa Ha BONPOC U I
peleHus 3a1a4u;

BBIOMPATh MH(OPMAIMIO U3 UCTOYHUKOB Pa3IMYHbIX TUIIOB, aHATU3UPOBATh, CHCTEMAaTU3UPOBATh
U MHTEPNPETUPOBATh MH(POPMALMIO Pa3IMUHBIX BUAOB U (GOPM IIPEJCTABICHHUS;
CTPYKTYpUpPOBaTh MH(POPMALUIO, MPEACTAaBIATh €€ B pa3iIMuyHBIX (POpMax, WILUIIOCTPUPOBATH
rpapuvecKu;

OLIEHUBATh HAAEKHOCTh HH(OPMAIIMH IO CAMOCTOSTENBHO C(HOPMYINPOBAHHBIM KPUTEPHSIM.

KomMMyHMKaTUBHbIE YHUBeEpPCAJIbHbIE y4eOHble 1eiCTBUSA

Oo0uenne:

BOCIIPUHUMATH U (POPMYIHPOBATEH CY>KJCHHS B COOTBETCTBHH C YCIOBUSIMU U LIETSIMU OOLICHHUS,
SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHHSI B YCTHBIX U MUCbMEHHBIX TEKCTAaX, 1aBaTh
MOSICHEHHUSI 110 X0y PeIeHHs 331a4i, KOMMEHTUPOBAThH MOJyYCHHBIN Pe3yibTar;

B X0/Ie 00CY>KJICHHS 33/1aBaTh BOMPOCHI 110 CYIIECTBY 00CYKIae€MOi1 TeMbI, TPOOJIEMBI, pelacMon
3aJlauM, BBICKA3bIBATh WJICH, HAIICJICHHbIC HAa TMOUCK PEIICHHUs, COTIOCTABISATh CBOU CYXICHHUS C
CYXJCHUAMH JPYTHX YYaCTHUKOB JMAOra, OOHapyKHUBaTh pazlMuude M CXOJICTBO IMO3UIUH, B
KOppeKkTHOH opMe hopMyIHUpOBaTh Pa3HOTIACHS, CBOM BO3PAXKEHHUS;

MPEJCTaBIATh Pe3yiabTaThl PEIICHUS 3a/adyd, OSKCIEPUMEHTa, WCCIEAOBaHUs, IPOEKTa,
CaMOCTOSITENILHO BBIOMPATh (JOpMAaT BBHICTYIUICHHS C YIETOM 3a7a4 MPE3eHTAIMU U OCOOCHHOCTEH
ayJIUTOPHUHU.

PeryasitTuBHbIe YHHBepCcaJIbHbIe y4eOHbIe NelicTBUSA

Camoopranm3anus:

COCTaBJIATS IJIaH, AJITOPUTM pelleHHs 3aauil, BBIOMPaTh CIIOCO0 pelIeHus ¢ yu€TOM UMEIOIUXCS
pecypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTb W KOPPEKTHPOBATH BAapUAHTHI
peleHuit ¢ yaétomM HOBOH MH(POPMALIUH.

CaMOKOHTPOJIb, JMOLMOHAJIbHBII HHTEJVIEKT:
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BIIQJICTh HABBIKAMHU TO3HABATEIBHON pe(ICKCHH KaK OCO3HAHUSI COBEPIIAEMBIX ICHCTBUHN H
MBICTIUTEIBHBIX MPOIIECCOB, MX PE3YAbTATOB, BIAIETh CIIOCOOAMU CAMOTIPOBEPKH, CAMOKOHTPOJIS
IpoLecca 1 pe3ysibTaTa pelieHUs] MaTeEMAaTHYeCKON 3a/1auH;

IIPEBUJIETH TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTB IIPH PELLICHUH 33/1a4l, BHOCUTh KOPPEKTHUBbI
B JICSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAWJCHHBIX OIIMOOK, BBISBICHHBIX
TPYIHOCTEN;

OLICHMBATh COOTBETCTBUE PE3yJbTaTa LENHU U YCIOBUSIM, OOBSICHATh MPUUYUHBI JOCTUKEHUS WU
HEJOCTUKEHUSI PE3YIbTATOB JESITEIbHOCTH, HAXOIUTh OIIMOKY, AaBaTh OLIEHKY IPUOOPETEHHOMY
OTIBITY.

CoBMecTHasi 1eATEJIbLHOCTD:

IIOHUMATh U UCIIOJIb30BaTh IPEUMYIIIECTBA KOMAH/IHOM U MHIUBUIYaJIbHON paObOThI P pelIeHUN
y4eOHBIX 3ajay, MPUHUMATh LeJb COBMECTHON JAEATEIbHOCTH, IUIAHWPOBATH OpPTaHU3ALUIO
COBMECTHOM pabOThI, pacmpelensTh BHAbI padOT, J0roBapUBaThCs, OOCYXAAaTh Mpolecc U
pe3ynbTaT paboThl, 0000IIaTh MHEHUST HECKOJIBKHX JIFO/ICH;

y4acTBOBATh B IPYNIIOBBIX opMax paboThl (00CykAeHUs, 0OMEH MHEHMI, «MO3TOBbIE IITYPMBbD»
1 MHbIE), BBITIOJIHITH CBOIO YaCTh padOThl U KOOPAMHUPOBATH CBOU ACUCTBUS C IPYTUMHU YIEHAMU
KOMaH/Ipl, OLIEHMBaTh KadecTBO CBOETO0 BKJIaJa B OOWMHA NPOAYKT MO KPUTEPUSM,
cOpMyIUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

MNPEJIMETHBIE PE3YJIbTATHI

K xonity 10 kiaacca oOydaromuiicss HAyIUTCs:

CBOOOJHO ONEpPUPOBaATh MOHATUSAMU: Tpad, MIOCKUM rpad, CBA3HBIN rpad, nyTh B rpade, 1eb,
IIUKJI, IEPEBO, CTETIEHb BEPIINHBI, JIEPEBO CIyIallHOTO SKCIIEPUMEHTA,

CBOOOJIHO OIEPUPOBATH MOHATHUSIMH: CIy4aWHBIH SKCIIEPUMEHT (OMBIT), CIy4ailHOE COOBITHE,
AJIEMEHTapHOE CclydaiiHOe CcOOBITHE (RJIIEMEHTApHBIM HWCXOJ) CIIY9alHOTO OIbITa, HAXOIUTh
BEPOSITHOCTH COOBITHII B OIBITaX C PABHOBO3MOKHBIMH JIEMEHTAPHBIMU COOBITHUAMU;

HaxoJUTh U (POPMYITHPOBATH COOBITHS: TIEpECEUCHHE, 00BEAMHECHUE JAHHBIX COOBITHI, COOBITHE,
MIPOTUBOIIOJIOKHOE TaHHOMY, MCIOJIb30BaTh AMArpaMMbl Diijiepa, KOOPAUHATHYIO TPSIMYIO IS
pelieHus 3a7ay, MOoJb30BaThCs (POPMYIION CIOXKEHHSI BEPOSITHOCTEH JJIsi BEPOATHOCTEH NBYX U
TpeX CIy4alHBIX COOBITHIA;

OTepUpPOBATh MOHSTUAMU: YCIOBHAS BEPOSTHOCTb, YMHOYXEHHE BEPOSITHOCTEH, HE3aBUCHMBIE
COOBITHSI, JEPEBO CIY4alHOTO SKCIIEPUMEHTA, HAXOJUTh BEPOSATHOCTU COOBITUH C MOMOIIBIO
MIpaBUJIa YMHOKEHHUS], IepeBa CIIy4aifHOTO OIIbITA, HCIIOJIb30BaTh (POPMYITy MOJTHON BEPOSATHOCTH,
dbopmyny baiieca npu pemieHuH 3a1a4, OnpeneisTh HE3aBUCUMOCTh COOBITHII 1O (opMyIie U 1o
OpraHMu3aliy CIy4aifHOTO SKCIIEPUMEHTA;

MPUMEHATh U3YYCHHbIE KOMOMHATOpPHBIE (POPMYIBI Ui MEPEUUCICHUS SJIEMEHTOB MHOKECTB,
AIIEMEHTAPHBIX COOBITUH CITy4aifHOTO OMBITA, PEHICHUS 3a/1a4 110 TEOPHH BEPOSITHOCTEI;
CBOOOJHO ONEPUPOBATH MOHATUSAMU: OWHAPHBINA CIIy4alHBI OMBIT (UCHBITAHUE), YCHEX H
HeyJa4ya, HE3aBHCHMBIC HCIBITAHMS, CEpUS UCIBITAHUN, HAXOIUTh BEPOSITHOCTH COOBITHIl: B
CepUHU UCTBITAHUI O IEPBOTO YCIeXa, B CEpUU UCIBITAHUN BepHyIin, B OMbITE, CBA3aHHOM CO
ClIydailHbIM BBIOOPOM M3 KOHEYHOM COBOKYITHOCTH;

cBOOOJITHO ONepUpOBaTh MOHATHSAMHU: ClydaiiHash BEJIMYMHA, paclpelieieHue BEpOSITHOCTEH,
ayarpamMma pacrpeaeieHus, OuHapHas ciydaiiHasi BeMYMHA, T€OMETPHUECKOoe, OMHOMHAIBLHOE
pacripeiesieHue.

K koniy 11 kinacca oOyyaromuiicss HayduTCs:

OTIEpPHPOBATH MOHATUAMU: COBMECTHOE paclpeieiIeHHe IBYX CIy4aliHbIX BEJTMUNH, UCTIOIb30BaTh
TablIMIly COBMECTHOTO pacHpeleNieHHss JBYX CIy4aWHBIX BENWYHH s BBIJCICHUS
pacmpeseneHus K01 BeJIMUHHBI, OPeIe/IeHNs] HE3aBUCUMOCTH CITYYaiHbIX BEJUYHH,
CcBOOOJTHO OMEpHpOBaTh TMOHATHEM MAaTEeMaTHUYECKOTO OXHMJIAHHUS CIydyailHOW BeIMYMHBI
(pactipenienieHrs), MPUMEHSATh CBOWCTBA MAaTEMaTHYECKOTO OKHUIAHUS TPH PEIIeHUU 3ajad,
BBIUUCIIATH MAaTEMaTHUECKOE OKUIaHue OMHOMHUAILHOTO U T€OMETPUYECKOTO pacIipe/ie/ieHuiH;
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CcBOOOJTHO OTIEPUPOBATH TOHATUSIMHU:

JCTIEpCHS,

CTaHJAPTHOE OTKIOHEHUE CIy4alHOU

BEJIMYMHBI, IPUMEHATh CBOMCTBA IUCIEPCUU CIY4YalHOW BEJIMYMHBI (paclpeaeieHus) Mpu
pelIeHNH 3a/1a4, BBIYMCIATH AMCIEPCUI0 M CTaHAAPTHOE OTKJIOHEHHE T'€OMETPHUYECKOTO H
OMHOMMAJIBHOTO PacTIpe/ICICHUH;
BBIUMCIIATH BHIOOPOYHBIE XapaKTEPUCTHKHU MO JAHHOW BBHIOOPKE M OLIEHUBATh XapaKTEPUCTHUKU

TeHEepPaIbHOH COBOKYITHOCTH JAaHHBIX 110 BBIOOPOYHBIM  XapPaKTEPUCTHUKAM.
BEPOSITHOCTH COOBITUH W MPOBEPATh MPOCTEHIINE CTATUCTUUYECKUE TUIOTE3bl, IOJb3YSACh

HU3YUCHHBIMH PACIpPCACICHUAMUA

TEMATHUHYECKOE IIVIAHUPOBAHUE
(«Anredpa M HayaIa MATEMATHYECKOT0 AHAJIN32))

OreHnBarb

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne | HaumeHnoBaHue
n/ | pa3ienoB u TeM Bceer | Konrpoabn | IIpakTHueck gg;(g:::::;bﬂme
I | NporpamMMmel 0 ple padoTbl | ue padoThl pecypebi
MHOKeCcTBO
NEUCTBUTEILHBIX
YKCel. https://resh.edu.ru/su
MHOrOYJIEHEI. bject/lesson/5100/start/
1 PammmonansHbIe 24 5
YpaBHEHUA U
HEpaBEHCTBA.
Cucremsl
JIMHEHHBIX
YpaBHEHUU
DOYHKIUU | https://resh.edu.ru/su
rpaduKu. bject/lesson/5540/start/
2 Crenennas 12 1
(YHKIHS C LETBIM
okKasaTelieM
ApucMerieckii thps:// resh.edu.ru/su
KopeHb n-oif bject/lesson/5498/sta
3 CTENEHHU 15 1 1/272542/
" ) https://resh.edu.ru/su
PPAHOHAILHLIC bject/lesson/5569/sta
ypaBHEHUS 1/159263/
https://resh.edu.ru/su
ITokazarenpHas bject/lesson/3841/sta
4 byHKIHS. 10 1 rt/225573/
IToka3arenpHbIE https://resh.edu.ru/su
ypaBHEHHS bject/lesson/5627/sta
1t/159321/
https://resh.edu.ru/su
Jlorapupmuueckas bject/lesson/3834/sta
5 byHKIHS. 18 1 rt/198687/
Jlorapugmuueckue https://resh.edu.ru/su
ypaBHEHUS bject/lesson/4732/sta
/198842
6 | Tpuronomerpuuec 22 1 https://resh.edu.ru/su
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https://resh.edu.ru/subject/lesson/5100/start/
https://resh.edu.ru/subject/lesson/5100/start/
https://resh.edu.ru/subject/lesson/5100/start/
https://resh.edu.ru/subject/lesson/5540/start/
https://resh.edu.ru/subject/lesson/5540/start/
https://resh.edu.ru/subject/lesson/5540/start/
https://resh.edu.ru/subject/lesson/5498/start/272542/
https://resh.edu.ru/subject/lesson/5498/start/272542/
https://resh.edu.ru/subject/lesson/5498/start/272542/
https://resh.edu.ru/subject/lesson/5569/start/159263/
https://resh.edu.ru/subject/lesson/5569/start/159263/
https://resh.edu.ru/subject/lesson/5569/start/159263/
https://resh.edu.ru/subject/lesson/3841/start/225573/
https://resh.edu.ru/subject/lesson/3841/start/225573/
https://resh.edu.ru/subject/lesson/3841/start/225573/
https://resh.edu.ru/subject/lesson/5627/start/159321/
https://resh.edu.ru/subject/lesson/5627/start/159321/
https://resh.edu.ru/subject/lesson/5627/start/159321/
https://resh.edu.ru/subject/lesson/3834/start/198687/
https://resh.edu.ru/subject/lesson/3834/start/198687/
https://resh.edu.ru/subject/lesson/3834/start/198687/
https://resh.edu.ru/subject/lesson/4732/start/198842
https://resh.edu.ru/subject/lesson/4732/start/198842
https://resh.edu.ru/subject/lesson/4732/start/198842
https://resh.edu.ru/subject/51/

KUE BBIPKCHUS U bject/51/
ypaBHEHHSI https://resh.edu.ru/su
bject/lesson/6314/sta
rt/199928/
7 ITocnnegoBaTenpHOC 10 1
TH U IPOTPECCUU
https://resh.edu.ru/su
HenpepbiBHbie bject/lesson/6112/start/200
8 | dynkumm. 20 1 949/ https://resh.edu.ru/su
[MpousBoanas bject/lesson/4923/sta
1t/200980/
[ToBTOpEHME,
9 00o01enue, 5 9
cCUcTeMaTni3almusa
3HAHUMN
OBIIEE
KOJIMYECTBO
YJACOB IIO 136 1 0
ITPOI'PAMME
11 KJIACC («AJredpa U Ha4ajia MaTeMaTHYECKOT0 AHAJIN32a»)
Nenn/ HauMeHOBaHH KosmnyecTBo yacoB JJIeKTPOHHbIE
I € pasaejiop Bcer Kontpoanr [Ipaktnuec (WH(PPOBEHIE)
TeM o HBIEe KHe oOpa3oBaTe/ibHbIE
NporpamMmbl padoTbl padoThI pecypchbl
Wccnenosanue https://resh.edu.ru/subject/51/1
1 (GyHKLMI ¢ ToMoIbl0| 22 |1 v/
MPOU3BOJTHOM
2 [lepBooOpa3Has u 12 1 https://uchebnik.mos.ru/catalog
HHTETpa ue?aliases=lesson_template,vid
eo_lesson,video&subject progr
am ids=31937337,32663023&
class level ids=11,10
I'pacpuku https://resh.edu.ru/subject/51/1
TPUTOHOMETPUUECKUX 1/
3 ynxumi. 14 1
TpuroHomerpuueckue
HEpaBEHCTBA
WppanmnoHanbHbie,
4 TMMOKa3aTeIbHBIE U 24 1
norapupmMuIecKue
HEpaBEHCTBA
5 KomrmiexcHbie unciia 10 1
6 HatypanbHble n 10 1
LIC/IBIC YUCTa
Cucrembl https://uchebnik.mos.ru/catalog
paLOHATBHEIX, ue?aliases=lesson template,vid
MPPAIMOHATBHBIX eo_lesson,video&subject progr
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https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/lesson/6314/start/199928/
https://resh.edu.ru/subject/lesson/6314/start/199928/
https://resh.edu.ru/subject/lesson/6314/start/199928/
https://resh.edu.ru/subject/lesson/6112/start/200949/
https://resh.edu.ru/subject/lesson/6112/start/200949/
https://resh.edu.ru/subject/lesson/6112/start/200949/
https://resh.edu.ru/subject/lesson/6112/start/200949/
https://resh.edu.ru/subject/lesson/4923/start/200980/
https://resh.edu.ru/subject/lesson/4923/start/200980/
https://resh.edu.ru/subject/lesson/4923/start/200980/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937337,32663023&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937337,32663023&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937337,32663023&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937337,32663023&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937337,32663023&class_level_ids=11,10
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937337,32663023&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937337,32663023&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937337,32663023&class_level_ids=11,10

7 IM0Ka3aTe/IbHEIX U 12 1 am_ids=31937337,32663023&
norapu(pMUIECKUX class_level ids=11,10
YPaBHEHUI

8 3amauu ¢ 16 11
rapaMeTpamMu
[ToBTOpEHuUeE,

9 000011IeHNE, 16 2
CUCTEMaTH3aIUs
3HAaHUU

OBIIEE KOJIMYECTBO 136 10

YACOB I10 ITPOTPAMME

TEMATHUHYECKOE IIJVIAHUPOBAHME no yuedoHomy Kypcy

«I'eomerpus»
10 KJIACC
HaumenoBanue KonunuecTBo yacos
Ne pa3geloB M TEM KoutponsHele [Ipakti  OVIEKTPOHHBIC
/I IPOrpaMMEI Bcero paboTtsl YecKue (poBsre)
paGorsr  00pa3oBaTeNBHEIC
pecypcsl
Beenenue B https://resh.edu.ru/subje
1 CTEPEOMETPHUIO 23 1 ct/lesso
n/4756/start/203542/
BszanmHoe https://resh.edu.ru/subje
2 [pacIioIoKeHne 6 1 ct/lesso
MPSIMBIX B n/6133/start/272668/
MPOCTPAHCTBE
[MapaniensHOCTh https://resh.edu.ru/subje
3 PSIMBIX U 8 ct/lesso
[IOCKOCTEH B n/6129/start/131672/
MPOCTPAHCTBE
[eprieHAUKYIAPHOCTD https://resh.edu.ru/subje
4 PSIMBIX U 25 ct/lesso
[IOCKOCTEH B n/4724/start/20411/
MPOCTPAHCTBE
https://resh.edu.ru/subje
5 YTIBI U pacCTOSTHHS 16 1 ct/lesso
n/6063/start/21120/
https://resh.edu.ru/subje
6 MHoTOrpaHHHKH 7 1 ct/lesso
n/6018/start/221550/
BekTopsl B https://resh.edu.ru/subje
7 POCTPAHCTBE 12 ct/lesso
n/4758/start/21648/
[ToBTOpEHuUeE,
8 0000111eHNE U 5
cucTeMaTH3aIHs
3HAHUU
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https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937337,32663023&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937337,32663023&class_level_ids=11,10
https://resh.edu.ru/subject/lesson/4756/start/203542/
https://resh.edu.ru/subject/lesson/4756/start/203542/
https://resh.edu.ru/subject/lesson/4756/start/203542/
https://resh.edu.ru/subject/lesson/6133/start/272668/
https://resh.edu.ru/subject/lesson/6133/start/272668/
https://resh.edu.ru/subject/lesson/6133/start/272668/
https://resh.edu.ru/subject/lesson/6129/start/131672/
https://resh.edu.ru/subject/lesson/6129/start/131672/
https://resh.edu.ru/subject/lesson/6129/start/131672/
https://resh.edu.ru/subject/lesson/4724/start/20411/
https://resh.edu.ru/subject/lesson/4724/start/20411/
https://resh.edu.ru/subject/lesson/4724/start/20411/
https://resh.edu.ru/subject/lesson/6063/start/21120/
https://resh.edu.ru/subject/lesson/6063/start/21120/
https://resh.edu.ru/subject/lesson/6063/start/21120/
https://resh.edu.ru/subject/lesson/6018/start/221550/
https://resh.edu.ru/subject/lesson/6018/start/221550/
https://resh.edu.ru/subject/lesson/6018/start/221550/
https://resh.edu.ru/subject/lesson/4758/start/21648/
https://resh.edu.ru/subject/lesson/4758/start/21648/
https://resh.edu.ru/subject/lesson/4758/start/21648/

OBILEE KOJIMYECTBO 102 4
YACOBTIO
[TPOTPAMME
11 KJIACC
HaumenoBanue KoanyecTBo yacoB DJIEeKTPOHHbIE
Ne pa3iejioB U TeEM Kontpoabubie [IIpakTuye (undpossie)
n/n MpOrpaMmblI Bcero pa6oThbl CKHe o0pa3oBaTe/ibH
padoThI blepecypChl
1 AHaTUTHYEeCKas 15
TeOMETPHS
[ToBTOpEHME,
2 00o0rIeHne u 15
CUCTeMAaTH3aIHs
3HAHUI
3 O0BEM 17 https://www.yakla
MHOTOTPaHHUKA ss.ru/p/geometria/
11-
klass/nakhozhdeni
e-obemov-tel-
10440
4 Tena Bpamenus 24 https://resh.edu.ru/s
ubject/lesson/2031/
main/
[To111a 111 MOBEPXHOCTH https://resh.edu.ru/
5 1 00BEMBI KPYTJIBIX TEIT 9 subject/lesson/601
8/conspect/221549
/
6 JIBuKeHus 5)
[ToBTOpEHME,
7 00001eHNE U 17
cUCTeMaTU3aIHs
3HaHUU
OBILEE KOJIMYECTBO 102 0
YACOB IO ITPOT'PAMME
TEMATHYECKOE IINTAHUPOBAHME mno yyed0HOMYy Kypcy
«BeposATHOCTH MCTATHCTHKA)
10 KJIACC
Nen/nt HanmeHnoBanue KonunuecTBo yacos DJIEKTPOHHBIE
[pa3lesioB U TEM Bcero  [Kontposbhsie [[Ipaktuueckue |(U(poOBLIE)
MPOrpaMMBbI paboThI paboThI 00pa3zoBaTeNbH
bIC
€CypcChl
1 DIIEMEHTHI 3
reopuu rpagos
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2  CnyuyaiiHbie 3 https://resh.edu.ru/
OTIBITHI, Su
clydaiiHbIe bject/lesson/4064/
COOBITHS U start/38069/
BEPOSTHOCTH
COOBITHI
3 Omnepariu Ha 5 https://resh.edu.ru/
MHOXECTBAMHU U S_U
COOBITHSIMH. bject/lesson/4064/s
CrnoxeHue u tart/38069/
[YMHOKEHHE https://resh.edu.ru/
BEPOSITHOCTEMN. su
YcnoBHas bject/lesson/4089/s
BEPOSITHOCTb. tart/131703/
He3aBucumere
COOBITHS
4 DIEMEHTHI 4 https://resh.edu.ru/
KOMOWHATOPUKH su
bject/lesson/4028/
start/37167/
5 Cepun 5 1 https://resh.edu.ru/
IOCJIeJOBATEILH su
bIX UCIIBITAHUMN. bject/lesson/4929/
HcneiTanus start/38412/
bepnyu.
CryqaliHbII
BBHIOOD 13
KOHCYHOM
COBOKYITHOCTH
6 Crydaiinpie 14 1
BEJTUYUHBI 1
pacrpeseneHus
OBIIEE 34 1 1
KOJIMYECTBO
JACOB I10
ITPOI'PAMME
11 KJIACC
KoanuecTBo 4acoB DIeKTPOHHBIE
Ne Hamveroparime Kourpoun | Ilpakruuec | (1udposbie)
pa3aeyioB U TeM
n/n Bcero | HbIE KHe oOpa3oBaTte/ibHbIE
NPOrpaMmblI
padoTsI padoThI pecypchl
https://ptlab.mccme.ru/sys
1 3aKoH GobivX 5 1 tem/files/private/11 klass
aucel modul 1 zbch.pdf
https://ptlab.mccme.ru/sys
OIeMEHTHI tem/files/private/11_klass
2 MaTeMaTHIEeCKOMH 6 modul_2_elementy mat
CTATUCTUKH ematicheskoy statistiki.pd

f
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https://resh.edu.ru/subject/lesson/4064/start/38069/
https://resh.edu.ru/subject/lesson/4064/start/38069/
https://resh.edu.ru/subject/lesson/4064/start/38069/
https://resh.edu.ru/subject/lesson/4064/start/38069/
https://resh.edu.ru/subject/lesson/4064/start/38069/
https://resh.edu.ru/subject/lesson/4064/start/38069/
https://resh.edu.ru/subject/lesson/4064/start/38069/
https://resh.edu.ru/subject/lesson/4064/start/38069/
https://resh.edu.ru/subject/lesson/4064/start/38069/
https://resh.edu.ru/subject/lesson/4064/start/38069/
https://resh.edu.ru/subject/lesson/4089/start/131703/
https://resh.edu.ru/subject/lesson/4089/start/131703/
https://resh.edu.ru/subject/lesson/4089/start/131703/
https://resh.edu.ru/subject/lesson/4089/start/131703/
https://resh.edu.ru/subject/lesson/4089/start/131703/
https://resh.edu.ru/subject/lesson/4028/start/37167/
https://resh.edu.ru/subject/lesson/4028/start/37167/
https://resh.edu.ru/subject/lesson/4028/start/37167/
https://resh.edu.ru/subject/lesson/4028/start/37167/
https://resh.edu.ru/subject/lesson/4028/start/37167/
https://resh.edu.ru/subject/lesson/4929/start/38412/
https://resh.edu.ru/subject/lesson/4929/start/38412/
https://resh.edu.ru/subject/lesson/4929/start/38412/
https://resh.edu.ru/subject/lesson/4929/start/38412/
https://resh.edu.ru/subject/lesson/4929/start/38412/
https://ptlab.mccme.ru/system/files/private/11_klass_modul_1_zbch.pdf
https://ptlab.mccme.ru/system/files/private/11_klass_modul_1_zbch.pdf
https://ptlab.mccme.ru/system/files/private/11_klass_modul_1_zbch.pdf
https://ptlab.mccme.ru/system/files/private/11_klass_modul_2_elementy_matematicheskoy_statistiki.pdf
https://ptlab.mccme.ru/system/files/private/11_klass_modul_2_elementy_matematicheskoy_statistiki.pdf
https://ptlab.mccme.ru/system/files/private/11_klass_modul_2_elementy_matematicheskoy_statistiki.pdf
https://ptlab.mccme.ru/system/files/private/11_klass_modul_2_elementy_matematicheskoy_statistiki.pdf
https://ptlab.mccme.ru/system/files/private/11_klass_modul_2_elementy_matematicheskoy_statistiki.pdf

HenpepsiBHbIe
CIly4aliHbIE
BeIMYMHEL https://ptlab.mccme.ru/sys
3 (pacpencicHms) 4 tem/files/private/11 klass
pacipelt ’ modul_3 sluchaynye ve
IOKa3aTeIbHOE U lichiny _2.pdf
HOPMAJILHOE
pacnpeneneHus
4 Pacnipenenenue 5 https://ptlab.mccme.ru/ver
[Tyaccona tical
CBsi3b MEXITY
5 . https://ptlab.mccme.ru/ver
CITydaifHbIMHU 6 tical
BCIIMUYNHAMU -
Ob6o0buenne 1 https://ptlab.mccme.ru/sys
6 CHCTEMATH3ALUS 11 tem/files/private/11 klass
3HaHHUI modul_6_povtorenie.pdf
OBIIEE KOJIMYECTBO
YACOB I10 34
ITPOTPAMME
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https://ptlab.mccme.ru/system/files/private/11_klass_modul_3_sluchaynye_velichiny_2.pdf
https://ptlab.mccme.ru/system/files/private/11_klass_modul_3_sluchaynye_velichiny_2.pdf
https://ptlab.mccme.ru/system/files/private/11_klass_modul_3_sluchaynye_velichiny_2.pdf
https://ptlab.mccme.ru/system/files/private/11_klass_modul_3_sluchaynye_velichiny_2.pdf
https://ptlab.mccme.ru/vertical
https://ptlab.mccme.ru/vertical
https://ptlab.mccme.ru/vertical
https://ptlab.mccme.ru/vertical
https://ptlab.mccme.ru/system/files/private/11_klass_modul_6_povtorenie.pdf
https://ptlab.mccme.ru/system/files/private/11_klass_modul_6_povtorenie.pdf
https://ptlab.mccme.ru/system/files/private/11_klass_modul_6_povtorenie.pdf

YUYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O MIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI J1S1 YYEHUKA
1. Maremaruka: anrebpa U Hadalla MaTEeMaTHYEeCKOTO aHaIn3a, TeoMeTpus. Anredpa
¥ Havajia MatemaTtudeckoro ananusa, 10 knacce/ Komsarun FO.M., TkaueBa M.B., ®enoposa
H.E. u npyrue, AxkuuonepHoe o6uectBo «M3narensctBo «IIpocBemenue», 2023 r.
2. T'eomerpus, 10-11 xnacesl/ Aranacsa JI.C., byry3or B.®., Kagomues C.b. u npyrue, AknuoHepHoe
obmectBo «M3marenbcTBo «IlpocBemenuey», 2022 r.

3. Teopust BeposSTHOCTEH W CTAaTHCTUKA. OKCIEPUMEHTAIbHOE YdeOHOoe mocodue
mis 10 w11 xmaccoB oOmeoOpa3oBarenbHbix  yupexkaenuit / 0. H. Triopus,
A. A. Makapos, W. P. Beicouxmiti, W. B. Amenxo. — M.: MIHMO, 2014. —
248c.

METO/IUYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
https://ptlab.mccme.ru/vertical

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
https://ptlab.mccme.ru/vertical

http://www.fipi.ru/

http://www.ege.edu.ru/

http://resh.edu.ru/

math-ege.sdamgia.ru

https://urok.1c.ru/

http://fcior.edu.ru

I'eomerpuueckuii mopran hitp://www.neive.by.ru/

http://school-collection.edu.ru/
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http://fcior.edu.ru/
http://www.google.com/url?q=http%3A%2F%2Fwww.neive.by.ru%2F&sa=D&sntz=1&usg=AFQjCNFAobwtzqxPBR4q2BjPgDkYFI5AVw
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