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IHHOACHUTEJIBHASA 3AIIMCKA

[IporpamMa 1O MareMaTHKe Ha YpOBHE cpeaHero ooOmiero oOpa3oBaHus padpaboTrana Ha
ocHope @®I'OC COO ¢ y4€TtoM COBPEMEHHBIX MHPOBBIX TPEOOBAHMWM, NPEIBABIIEMBIX K

MaTEMaTUYECKOMY 00pa3oBaHMuIo, u TpaguUuii poccuiickoro  obpa3oBanms.  Peanmmzanus
MpOorpaMMbl [0 MaTeMaTHKe OO0EeCHeYrBAaeT OBJIAJCHHUE KIIFOUEBbIMU KOMIETEHIIUSIMH,
COCTaBJISIOILIUMU OCHOBY JUTSt CaMOpa3BUTHS u

HEMpPEepbIBHOIO  00pa3oBaHus, LEJIOCTHOCTh OOIIEKYJIbTYPHOrO, JUYHOCTHOIO M IO3HABATEIHHOIO
Pa3BUTHS JUYHOCTHU 00Y4aIOIIUXCSL.

B mporpamme mo maremaTHKe y4YTEHbI MJIeM U MOJOkKeHHs KOHIenuuu pa3BUTHS MaTEMATHYECKOTO
obpazoBanusi B Poccuiickoit ®enepanmu. B COOTBETCTBHM C Ha3BaHWEM KOHIICTIMH, MaTeMaTHYECKOE
oOpa3oBaHUE  JIOJDKHO, B  YaCTHOCTH, [MpPEJOCTaBIATh KaXIOMYy oOydaromemycsi BO3MOXHOCTb
JOCTWKECHUS. YPOBHS MAaTEeMAaTUYECKUX 3HAHWW, HEOOXOAMMOTO [UIsl JaJbHEHIIEeH YCIEIHOW XHU3HU B
obmecTBe. VIMEHHO Ha pelleHHe STOW 3a7ayyl HalelieHa [TporpaMMa o MaTeMaTHKe 6a30BOro ypoBHSI.

B »snoxy unudpoBoit Ttpanchopmammm Bcex chep YenOBEUECKOW EATENbHOCTH HEBO3MOXKHO
CTaTh 00pa30BaHHBIM COBPEMEHHBIM UYelIOBEKOM 0e3 0a30BOil MaTeMaTH4eCKOW MOArOTOBKH. YIKE B IIKOJIE
MaTeMaTHKa CIY)KUT ONOPHBIM IPEIAMETOM JJIsi U3YY4EHUS CMEXHBIX JUCLHUIUIMH, a B JKU3HHU
mocie  MIKOJIBl  PeajbHOW HEOOXOAMMOCTHIO CTaHOBUTCS HEIpEephIBHOE OOpa3oBaHME, UYTO Tpedyer
MOJIHOIICHHON 0a30BOM 0011e00pa30oBaTeNIbHOW TIOJIOTOBKH, B TOM YHCJIE W MaTEeMAaTHYECKOW. ITO
o0yclIOBIEGHO ~ T€M, UYTO B HAllM JHU pacTéT 4YHUCIO  CIEUUATbHOCTEH, CBA3AHHBIX C
HENOCPEICTBEHHBIM IIPUMEHEHUEM MATEMATUKU: U B cpepe SKOHOMUKH, U B OM3HECE, U B TEXHOJIOTHYECKUX
obnacTsx, M Jaxe B TyMaHUTapHbIX cdepax. Takum oOpa3oMm, Kpyr oOydarommxcs, i  KOTOPBIX
MaTeMaTHKa CTAaHOBUTCS 3HAYUMBIM IPEIMETOM, CYLIECTBEHHO PaCUIMPSETCS.

[IpakThueckas TMOJE3HOCTh MaTeMaTUKH OOYyCJOBJIEHAa TeM, 4YTO €€ TMpeIMeTOM SBIAIOTCA
(byHIaMEeHTaIBHBIE CTPYKTYPHI HAIIETO MHpPA: MPOCTPAHCTBEHHBIE (POPMBI M KOJTMYECTBEHHBIE OTHOIICHHUS OT
NPOCTEHIIINX, YCBAWBAEMbIX B HEMOCPEICTBEHHOM OIIBITE, JO0 JOCTaTOYHO CJIOXHBIX, HEOOXOIUMBIX ISt
pa3BUTHsSI HAayuHBIX M TEXHOJIOTMYECKMX HAeH. be3 KOHKPETHBIX MaTreMaTH4YeCKHX 3HaHUM 3aTpyJHEHO
ITOHMMaHHE NPUHIIUIIOB YCTPOMCTBA U UCIOJIBb30BAHUS COBPEMEHHOM TEXHUKH, BOCIIPUATHE U UHTEPIIPETALUS
pa3Ho00pa3HO COIMaTbHONW, SKOHOMUYECKOH, MTOJINTUYECKON uHopMalnH, Masio3(exTrBHA
IIOBCEJHEBHAsL IIPAKTHYECKAs JEATENbHOCTh. KakqoMy 4elnoBeKy B CBOEH >KM3HM IPUXOAUTCS BBIIOJIHATH
JIOCTaTOYHO CJIOKHBIE PAcdy€Thl M COCTABIISATH HECIIOXKHBIE aJTOPUTMbI, HAXOAUTh HYKHbIE (POPMYJIbl U
IIPUMEHSTh UX, BJIAAETh MPAKTUUYECKMMU NMPUEMAMU I'E€OMETPUUYECKUX HM3MEPEHUH W IIOCTPOCHWM, YNUTaTh
nH(poOpMaIMIO, TPEACTaBICHHYD B BHUAY TaOmUIl, JuarpaMM M TIpaduKOB, JKUTb B  YCIOBHUSX
HEONpeJeNEéHHOCTH M TOHMMAaTh BEPOATHOCTHBIM XapakTep CaydalHbIX COOBITHH.

OOHOBpEMEHHO C pacHIMpeHueM cdep NPUMEHEHHMs MaTeMaTUKU B COBPEMEHHOM OOIIECTBE BCE
Oonee  BaKHBIM CTAaHOBUTCS ~ MaTeMaTU4YEeCKUI CTHJIb MBIIUICHUSA, TPOSBISAIOLIMNACA B
onpenenéHHbIX YMCTBEHHBIX HaBblkax. B mpoiecce u3yueHuss MaTeMaTHMKd B apceHal NOpuéMOB U
METOZIOB ~ MBILIUICHUS]  YeJOBeKa €CTECTBEHHBIM 00pa3oM BKIIOYAIOTCA MHIYKUUS W JEAYKIHA,
00001IeHNe U KOHKpETH3allKsl, aHaJIu3 U CHHTE3, KiaccupuKalus U cucTeMaTH3alus, abcTparupoBaHue U
aHanorusd. OOBEKTHl MaTEeMaTHYECKUX YMO3aKJIIOUEHUH, IIpaBUiIa ux KOHCTPYHPOBAHHUS
pPacKpbIBAlOT MEXaHU3M JIOTUYECKUX IOCTPOEHUH, CHOCOOCTBYIOT BBIPAOOTKE YMEHHsI (HOPMYIHPOBATh,
O0OCHOBBIBaTh M  JIOKa3blBaTh  CYXKAEHHUS, TEM CaMbIM  DPa3BUBAIOT JIOTMYECKOE MBIIILUICHHE.
Marematuke TpUHAUICKUT Beaylas poib B  (HOPMHPOBAHMHM AITOPUTMHUYECKOH  KOMIIOHEHTBI
MBIIUIEHUS] W BOCHUTAaHMM yMEHUH JI€MCTBOBaTh IO 3aJaHHBIM ajiroOpuTMaM, COBEPLIEHCTBOBATH
U3BECTHBIE U KOHCTpyMpOBaTh HOBble. B mpomecce pemieHus 3agad  —  OCHOBHOM  yueOHOMU
JESATEIIBHOCTH Ha YpOKax MaTeéMaTHMKH — Pa3BUBAIOTCS TBOPUECKAs U IMIPUKIAHAS CTOPOHBI MBIIIJICHHUS.

OOyueHue MareMaTHKe Ta€T BO3MOXKHOCTH pPa3BUBATh Yy OOy4alOUIMXCS TOYHYIO, PAlMOHATIBHYIO U
MHPOPMATUBHYIO pedb, YMEHHE OTOMpaTh Haumboyee MOAXOJIINE S3BIKOBBIE, CHMBOJIMYECKHE,
rpaduyecKkue cpeicTBa MJs BBIPAKEHUS CYXKACHUM U HATJSAHOTO MX MPEICTAaBICHUS.

Heo0xomumMbpIM  KOMITOHEHTOM OOILIEH KyJAbTYpPHl B COBPEMEHHOM TOJKOBAHUU SIBISIETCS OOIEe
3HAKOMCTBO C METOJAMM II03HAHMS JEHUCTBUTENBHOCTH, NPEACTABICHUE O MpeaMeTe U METole
MaTeMaTHKH, €ro OTIMYUS OT METOJOB ECTECTBEHHBIX M F'yMAaHHUTApHBIX HayK, 00 OCOOEHHOCTSIX
NPUMEHEHHUS ~ MaTeMaTUKH [ pelIeHUs HaydyHbIX H TPHUKIAAHBIX 33a7ad. TakuMm  o0pasom,
MareMaThudeckoe o0pa3oBaHre BHOCUT CBOM BKJIaA B (hOPMHUPOBAaHME O0IIEH KYIbTYpPHI YEJIOBEKA.

M3ydeHne MaTeMaTUKH CHOCOOCTBYET OSCTETUYECKOMY BOCIHMTAaHHIO YEJIOBEKAa, IMOHUMAHUIO



KpacoTbl ¥  M3AIIECTBA MaTeMaTHYECKUX  PAaCCyXACHUH, BOCIPHUATHIO TE€OMETPUYECKHX (QopM,
YCBOGHUIO UJIE CHMMETPHH.

[TpuopurerHsiMu LensaMu o0ydeHuss matematuke B 10—11 kmaccax Ha 6a30BOM YpOBHE SIBISIOTCS:

(GOpMHUpOBAaHUE IIEHTPATHHBIX MATEMATHYECKUX MOHATHH (4HMCI0, BEJIHMYUHA, TEOMETPUICCKAs
¢urypa, nepeMeHHas, BEPOSATHOCTb, byHKIUS), o0ecreynBaIUX  IPEeEeMCTBEHHOCTh U
MEPCIEeKTUBHOCTh MATEMAaTUUYECKOI0 00pa30BaHUsI 00 yJaroIIUXCs;

HoJBe/leHNEe OOYydJaloUmIMXCsi Ha JOCTYITHOM JUIsI HHMX YPOBHE K OCO3HAHHUIO B3aUMOCBSI3H
MaTEeMaTHKU U OKPYXAIOUIero MUpa, MOHUMaHHe MaTeMaTHKU KaK 4acTu OOIel KyJIbTYphl YEIOBEYECTBa;

pa3BUTHE HHTEIUICKTYAIbHBIX W TBOPYECKUX CIIOCOOHOCTEH  00ydaromuxcs, Mo3HaBaTeIbHOM
aKTUBHOCTHU, HCCIIEIOBATEIILCKUX YMEHHM, KPUTUUHOCTH MBIIUICHUS, HHTepeca K U3yYeHUIO MaTeMaTUKH;

¢dopmupoBanue  (QYHKIUMOHAIBHOW  MaTeMaTHYeCKOH T'PaMOTHOCTH: YMEHHUS  paclio3HaBaTh
MaTeMaTHYeCKUe acHeKThl B  peallbHBIX O KU3HEHHBIX  CUTYallUsIX U TPH  U3YYCHUH JAPYrHX
y4eOHBIX TPEIMETOB, MPOSBICHUS 3aBUCHUMOCTEH U 3aKOHOMEPHOCTEH, (OpMyITUPOBATH UX Ha
S3bIKE MAaTEMAaTUKHN U CO3/1aBaTh MAaTEeMaTUYECKUE MOJENHU, IPUMEHATh ~ OCBOGHHBIM  MaTeMaTH4YecKui
anmapar JUisl  pelleHUs MPAaKTUKO-OPUEHTHUPOBAHHBIX  3a/ay, HWHTEPIPETHPOBaTb U  OLEHUBATh
MOJTy4YEHHbBIE PE3yIbTAThI.

OcCHOBHBIMU JMHUSAMHU coaepkaHust wmaremaTukd B 10-11 xmaccax sBisrores: «Yucna u
BBIYKMCIICHHSIY, «Ajredpa» («AnreOpanueckue BBIPOKCHUSN», «YpaBHEHHsS W HepaBeHCTBay»), «Hauwama
MareMaTu4eckoro aHaimmzay, «l'eomerpus» («['ecomerpudeckue (GuUrypbl U HX CBOWCTBa», «M3MepeHue
TEOMETPUYECKUX  BEIMYHMHY»), «BeposTHOCT, ©  craThcTHKa».  JlaHHBIE  JMHUM  Pa3BHBAIOTCS
NapajjiesibHO, Kaxaas B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM, OJIHAKO HE HE3aBUCHMO OJIHA OT APYroi,
a B TECHOM KOHTakTe M  B3aumojeictBuu. Kpome »TOoro, uX  OObeOUHSET  JIOTHYECKas
COCTABJISIIOIIAsA, TPAJUIMOHHO NPUCYIIAas MaTeMaTHUKE M MPOHMU3BIBAIOIAS BCE MaTEMaTHUYECKHUE KypChl U
cogepxkarensupie JuHHH. ChopmymupoBanHoe B PI'OC COO tpebGoBaHHe «BIAJCHHE METOAAMHU
JI0Ka3aTeJIbCTB, AJNTOPUTMAMM pELIeHUs 3ajad, yYMEeHUe (OpMyIHpoBaTh ONPENEIECHUS, aKCUOMBI U
TEOpEMBI, IPUMEHATh HX, MPOBOJUTH JIOKA3aTEIbHBIE PACCYKIEHUS B XOAE PELICHMUS 3a7au»
OTHOCHUTCS KO BCEM Yy4eOHBIM KypcaM, a (OpMUPOBAHHME JIOTMYECKHMX YMEHHM pacrpenessiercs o
BCEM TrojaM o0OyueHHs Ha ypOBHE CpeIHEro oO1ero oopa3oBaHusl.

B cootBerctBun ¢ ®I'OC COO wmaremaTuka SIBISETCS O00S3aTE€IbHBIM MPEAMETOM Ha JaHHOM
ypoBHEe oOpazoBanus. [IporpamMMoil mo mareMaTHKe MpedycMaTpHBAETCs U3ydeHHE Y4eOHOro mpeamera
«MartemaTnka» B paMKax TpEX Y4eOHBIX KYpPCOB: «Anredpa M Hayajla MaTeMAaTUYECKOTO aHaIu3ay,
«'eomerpusi», «BeposTHOCTh H cTraTHcTHKa». DOPMUPOBAHME JIOTUYECKUX YMEHHH OCYILECTBIISETCS Ha
NPOTSDKEHUHM BCeX JIeT OOydeHHsl Ha YpPOBHE CpeJHEro oO0Iiero oOpa3oBaHUs, a 3JIEMEHThl JIOTUKU
BKJIIOYAIOTCS B COZIEPIKaHNE BCEX HA3BAHHBIX BBIIIE YUEOHBIX KYPCOB.

OO01ee 4nCIO 9acoB, peKOMEHJIOBAHHBIX I M3ydeHus maremaTnku — 340 wacor: B 10 kiacce —
170 gacoB (5 yacoB B Hememo), B 11 kmacce — 170 gacor (5 wacoB B Heelmo).

Pabovast mporpamma yueOHOro mpenmera «Maremartrka (0a30BbIii YpOBEHB) COCTABIIEHA B COOTBETCTBHH C
paboueit mporpamMMoit BOCITUTAHUSI IITKOJTBL.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 MATEMATHUKE

W3yyeHne mareMaTHKH Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs HANpaBlICHO Ha JIOCTHIKEHUE
O6y’~IaIOHH/IMI/IC$[ JINYHOCTHBIX, MCTANPEAMETHBIX n MPEAMCETHBIX O6pa30BaTeHBHBIX PE3YIbTATOB
OCBOEHUS y4eOHOI0 IIpeaMETa.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbrate u3ydeHus MareMaTHKH Ha YPOBHE CpeIHEro oOIiero oopazoBaHMs y 00 y4aroIierocs
OyayT c(hOopMHUPOBAHBI CIEYIOLUE INYHOCTHBIE PE3YJIbTAThI:

1) rpa:kaaHCKOro BOCIIUTAHMUS:

C(OPMHUPOBAHHOCTh TPAKIAAHCKOM MO3UIMHU OOYy4aroLErocs KaK AaKTHUBHOTO U OTBETCTBEHHOIO
YJieHa POCCHUHCKOro OOIIECTBA, TMPEACTABICHHE O MAaTeMaTUYeCKHX OCHOBaX (YHKIIMOHUPOBAHMS
Pa3IIMYHBIX CTPYKTYP, SIBICHUH, MPOLEAYP TPAXKIAaHCKOTr0 o0miecTBa (BEIOOPHI, OMPOCHI M JIPYroe), YMEHUE
B3aMMO/IEHICTBOBATh C COLIMAJIbHBIMU UHCTUTYTaMH B COOTBETCTBUU C UX (YHKIHUAMHU U HA3HAYCHUEM;

2) NaTPHOTUYECKOT0 BOCITUTAHUS



c(OpPMHUPOBAHHOCTH POCCUICKOMN TPaXKTaHCKOW NICHTUYHOCTH, YBOXKECHUSA K [POLIOMY u
HaCTOSIIIEMY  POCCHMCKOM  MAareMaTWKH, [IEHHOCTHOE OTHOIIEHHE K JOCTHKEHHSIM POCCHUHUCKHUX
MAaTeMaTUKOB M POCCHUHCKOM MaTEMaTHUYECKOM IIKOJbI, MCIOJB30BAHUE 3THUX JOCTHKEHUW B JIPYIHX
HayKax, TEXHOJIOTUAX, chepax IKOHOMUKH;

3) TyXOBHO-HPABCTBEHHOI 0 BOCITUTAHMS:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCHICKOro Hapoaa, c(hOPMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUA,
STUYECKOTO TIOBEJICHMS, CBSA3AHHOIO C  MPAKTUYECKUM [PUMEHEHUEM  JOCTH)KEHUW HAykKu U
NeSITENIbHOCThIO Y4EHOT0, OCO3HaHHE JIMYHOTO BKJIaJa B OCTPOCHHUE YCTOWYUBOTO OyIyILEro;

4) 3cTeTHYeCKOro BOCIIUTAHMSA:

3CTETUYECKOE OTHOUIEHUE K MHpPY, BKIIOYas O3CTETUKY  MaTeMaTHYECKHUX 3aKOHOMEpPHOCTEW,
OOBEKTOB,  3aJay, pELICHUW, PaCCYKIEHHUH, BOCIPUUMYUBOCTHL K MATEMAaTHUYECKUM acleKTaMm
pa3IMYHbIX BUJOB UCKYCCTBA,

5) pu3uUecKoro BOCUTAHMSA:

chOpPMUPOBAHHOCTh yMEHUS MPUMEHSAThH MaTeMaTHYEeCKHEe 3HaHUS B HHTEpecax 3I0pOBOr0 U
0e30macHOro o0pasza J>KH3HH, OTBETCTBEHHOE OTHOIIECHHE K CBOEMY 3/I0pOBbIO (370pOBOE IHMTaHUE,
cOamaHCUPOBAHHBIN PEKUM 3aHATHH U OT/AbIXA, peryinsipHas (u3nyecKass aKTUBHOCTH), (pU3NYECKOe
COBEPLIECHCTBOBAHUE IIPU 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIBLHON JIEATEIBHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYyAYy, OCO3HaHUE IIEHHOCTH TPYAOJMIOOUs, HHTEpEC K pa3IMuHbIM cdepam
npoeccHOHabHON  JESTENbHOCTH, CBSI3aHHBIM C  MaTeMaTHKOM W NPUJIOKEHHUSIMH, YMEHHUE
COoBepLIaTh OCO3HAHHBIM  BBIOOP Oymymiein npoeccCud W pPeaJu30BbIBaTH  COOCTBEHHBIC
KU3HEHHBIE  IUIaHbI,  TOTOBHOCTh M  CIIOCOOHOCTh K MaTeMaTHYeCcKOMy OOpa3oBaHUI0 U
caMo00Opa30BaHMIO Ha TMPOTSHKCHUM BCEH KU3HU, TOTOBHOCTh K AaKTUBHOMY YYacTHIO B pEHICHHU
MPAKTUYECKUX 33/1a4 MaTEeMaTU4YE€CKOW HApPaBIE€HHOCTH;

7) 3K0JIOrHYeCKOro BOCIIUTAHMA:

c(OPMUPOBAHHOCTh  DKOJNOTUYECKOW KYIBTYpHl, TOHUMAHUE BIUSHUS  COLMATHLHO-3KOHOMHYECKHX
MIPOLIECCOB HA COCTOSIHME TPUPOJHOW M COLMAJIbHOM Cpenlbl, OCO3HAHUE TIJI00ATBHOIO  XapakTepa
OKOJIOTHUECKUX TMpoOJeM, OpHUEHTAIMs Ha TMPUMEHEHHE MaTeMaTHYeCKHX 3HAaHUW JIS  pelIeHHs
3alady B 00JIaCTH  OKpYXKaIoIIeH  cpeipl, IMJIAHUPOBAHHE TIOCTYIIKOB W OIEHKM HMX BO3MOXKHBIX
MOCJIEACTBUM ISl OKPYXKAIOLIEN CPEIbL;

8) HeHHOCTH HAYYHOI'0 O3HAHUS:

c(OpPMUPOBAHHOCTh MHPOBO33PEHHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U
OOIIIECTBEHHOMN MPaKTUKH, TOHUMAaHWE MAaTeMaTHUYeCKOW HayKh Kak cepbl 4eIOBEUECKOW ICSTEIbHOCTH,
ATanoB €€ pa3BUTHUS U 3HAYMMOCTH JJI Pa3BUTHS LMBWIM3ALMU, OBJAJCHUE SA3BIKOM MaTeMaTUKU U
MAaTEMaTHYECKOM KYJIbTYpOH KakK CpPEICTBOM IMO3HAHUS MHPA, TOTOBHOCTh OCYIIECTBISATH MPOEKTHYIO M
HCCIEeI0BATENbCKYIO AEATEIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METAIIPEJIMETHBIE PE3YJIBTATDBI

B pe3ynbrare ocBOeHUSI MpOrpaMMbl 0 MaTeMaTHKE Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUS Yy
oOyuyaromierocsi Oynyr cpopMUPOBaHbI METampeIMETHBIE PE3YJbTaThl, XapaKTEePU3YIOIIKUECs OBJIa/IEHUEM
YHUBEPCAJIbHBIMHU T103HABATEIbHBIMU JIEHCTBUSAMH, YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU
NEHCTBUSIMHU U YHUBEPCAIbHBIMU PETryIATHBHBIMU JEHCTBUSIMHU.

ITo3HaBaTeibHbIE YHUBEpPCAJbHbIE YUeOHbIe AeiicTBUA ba3oBble jornyeckue 1eMCTBUA:

. BBISIBIISITH M XapaKTEPU30BaTh CYIIECTBEHHBIE MPHU3HAKU MaTEMaTHUYECKUX OOBEKTOB,
MOHSTUM, OTHOIICHWH MEXIy MOHITUSIMH, (OPMYIHPOBATH OMpEACICHUs MOHATHH, YCTaHABIMBAThH
CYLIECTBEHHBIH  MpHU3HAK  KJIacCU(PUKAIMU, OCHOBaHUS JIsi OOOOIIEHHs W CpaBHEHHUS, KpUTEPUU
MIPOBOJAUMOTI0 aHAJIN3A,;

o BOCIIPUHUMATh, (POPMYINPOBATH U MPe0oOPa30BbIBATH CYKICHUS: YTBEpAUTEIbHbIE U
OTpHIIaTeIbHbIE, EIUHUYHbBIE, YaCTHBIC U 00I1E, YCIOBHBIE,
o BBISIBJISITh ~ MAaTEMaTUYECKUE  3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTUBOpPEYHS B

(axTax, JaHHBIX, HAOJIIOACHUAX U YTBEPKACHUSX, MpelaraTh KPUTEPUHN IS BBISABICHUS 3aKOHOMEPHOCTEH
Y IPOTUBOPEUUH;
° ACJIAaTh BBIBOABI C UCITIOJIb30BAHUCM 3aKOHOB JIOTUKHU, ACAYKTUBHBIX U HHAYKTHBHBIX



YMO3AKJIIOUECHUH, YMO3aKJIKOUYEHHUI 110 aHAJIOTUH;

. MPOBOJUTh CAMOCTOSITEJILHO JIOKA3aTelIbCTBA MATEMAaTHYECKUX YTBEPXKACHUH (TIPSIMBbIC
M OT TMPOTHUBHOIO), BBICTPAMBaTh AapryMEHTAIMIO, [PHUBOAUTH TMPUMEPHl M KOHTPIIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CYKJICHUS U BBIBOJIbI;

° BBIOMpATh CI10c00 perreHus ydeOHol 3amaun (CpaBHMBATh HECKOJBKO BapHAHTOB PEIIECHUS,
BBIOMpATh HauOoNIee MOAXOIAIIMNA ¢ YIETOM CaMOCTOSATECIBLHO BBIICICHHBIX KPUTEPHEB).

Ba3zoBble ucciienoBaTejILCKHe NeHCTBUS .

° MCIIONIb30BaTh BOMPOCHI KaK HCCIEIOBATEIbCKU HHCTPYMEHT TO3HAHUA, (DOPMYIHPOBATH
BONPOCH], (PUKCHpYyIOIIKUE MPOTHUBOpPEUHE, MPOoOJeMy, yCTaHABIMBATh MCKOMOE M JaHHOE, (OPMUPOBATH
THUIIOTE3Y, apryMEHTHUPOBATh CBOIO IMO3HIIMIO, MHEHHUE; MPOBOJIUTH  CAMOCTOATEIHLHO  CIUIAHUPOBAHHBIN
JKCIIEPUMEHT, HCCJICIOBAHHE [0 YCTAHOBJICHHUIO OCOOCHHOCTECH MAaTeMaTH4eCKOro OOBEKTa, SBIICHHS,
Mpoliecca, BBISIBICHUIO 3aBUCHMOCTEN MEXTy 00BEKTaMH, SIBIICHUSIMH, ITPOLIECCAMU;

. CaMOCTOSITeTThHO (hopMyHpoBaTh OOOOIIEHUS W BBIBOJABI IO pe3ylibTaTaM MPOBEAEHHOTO
HaOIIOICHH S, UCCIIEIOBAHNS, OLIEHUBATh IOCTOBEPHOCTD MOJIYUEHHBIX PE3yJIbTaTOB, BHIBOJIOB M 0000IIEHHI];
. MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHUE MPOIECCA, a TAKXKE BBIIBUTATh MPEIIOI0KEHHS O €T0

Pa3BUTHU B HOBLIX YCJIOBUSX.

Padora ¢ ungopmanmeii:

o BBIBJIATH JeUINTHI MH(POPMAIMY, JAHHBIX, HEOOXOAUMBIX I OTBETAa Ha BOIPOC U IS
peLICHUs 3aa4H;

o BbIOMpaTh  MHGOpPMANMIO W3  HCTOYHMKOB  PA3MYHBIX  THUIOB,  aHAIN3UPOBATH,
CHCTEMaTU3MPOBATh U HHTEPIPETUPOBATH HHOOPMAIIHIO PA3IMYHBIX BUIOB U ()OPM IPEACTABICHUS,

o CTPYKTYpUPOBaTh MHPOPMAIIMIO, IPEACTABIATh €€ B pa3MuHbIX (OpMax, WILTFOCTPUPOBATH
rpaduyecky;

o OLIEHWBATh HAIEKHOCTh MH(POPMAIMH TIO CAMOCTOSITEITFHO CPOPMYITUPOBAHHBIM KPUTEPHSIM,

c(OpMyIUPOBaHHBIM CaMOCTOSTEIBHO.

[ ]

KoMMyHuKaTHBHBIE YHHBepcaibHble ydeOHbIe 1elicTBUS:

o BOCIIPpUHUMATL U (i)OpMYHI/IPOBaTI) CY)KACHHUA B COOTBCTCTBHUHM C YCIOBUAMU W LCIIMU
00111eHMs], SICHO, TOYHO, TPAMOTHO BBIPaXAaTh CBOIO TOUYKY 3PEHUs B YCTHBIX U IMUCHbMEHHBIX TEKCTaX, J1aBaTh
IMOACHCHUA 110 XOAYy PCIICHHUA 3aJa4l, KOMMCHTUPOBATDH HOqueHHBIfI PE3YIbTAT,

o B XO0/i€ OOCYXKIEHHUs 3a/laBaThb BONPOCHI IO CYIIECTBY OOCYKIaeMOHl TeMbl, MpoOIeMbl,
pemaeMoi 3ajauu, BBICKa3bIBaTh WJEU, HALIEJICHHBIE Ha IIOUCK PELIEHMs], CONOCTABIATh CBOM CYXACHUS C
CYXJEHUSMHU JIPYTMX YYaCTHUKOB JHajiora, OOHapyKHUBAaTh Pa3iIN4ue€ U CXOJCTBO MO3MIMN, B KOPPEKTHOM
¢dopme hopMyIHPOBATH pa3HOTIACHS, CBOM BO3PAKECHHUS;

° NpEACTABIIATE PE3YJIbTATBI PCIICHUA 3aJadd, OKCICPUMCHTA, HCCICAOBAHHA, IIPOCKTA,
CaMOCTOSITEJIbHO BbIOMpaTh (opMaT BBICTYIUIEHHS € Y4YETOM 3a7ad TNpPEe3eHTAllMM U OCOOEHHOCTEN
ayJUTOPHH.

PerynsitTuBHble yHUBepcaJbHbIe YyueOHbIe AelicTBHsE CaMoopranu3anus:

COCTaBJISITh IUJIaH, AJTOPUTM pEUIeHMs 3aJauyd, BbIOMpATh CIOCOO pemIeHUs ¢ Y4ETOM HMEIOLIUXCS
pPECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh M KOPPEKTHPOBATh BapHaHThl PEIICHUH ¢
y4€TOM HOBOM MH(OPMAIIHH.

CaMOKOHTP0J1b, IMOLHOHAJIbHbIN MHTEJJICKT !

. BJIAJIeTh HABBIKAMH [MO3HABATENIbHOW Pe(PIEKCHM KaK OCO3HAHMs COBEpIIAEMBIX IEHCTBUHN U
MBICJIUTEIIBHBIX MPOLIECCOB, UX PE3YIBTATOB, BIAJETh CIOCO0OAMH CaMOIPOBEPKH, CAMOKOHTPOJIS TIpoLiecca U
pe3yabpTaTa pelIeHusl MaTeMaTH4YEeCKOM 3a1a4y;

. MIPEABUACTh TPYAHOCTH, KOTOpPBIE MOTYT BO3HHMKHYTH IIPH pELICHUM 33a4d, BHOCHUTHb
KOPPEKTUBBI B JIEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEIBbCTB, JAHHBIX, HAWJCHHBIX OIIUOOK, BBIABICHHBIX
TPYAHOCTEM;

. OLIEHMBATh COOTBETCTBUE pE3yJbTaTa LEIH U YCJIOBHIM, OOBACHATh MPUUYHHBI JOCTHIKECHHS
WM HEJIOCTHKEHHSI PE3Y/IbTaTOBICSTEIbHOCTH, HAXOIUTh OLIMOKY, 1aBaTh OLIEHKY MPHUOOPETEHHOMY OTIBITY.



CoBMecTHAs 1eATEIbHOCTD.

° MMOHMMATh M WCIOJb30BATh MPEUMYIIECCTBA KOMAHJIHOW W WHIAMBHIYAJIBLHOW pPAa0OOTHI TpH
pelreHuy y4eOHBIX 3ajad, NPUHUMATh IIeJb COBMECTHOW JCSITEIBHOCTH, IUIAHHUPOBATh OpTaHH3AIHIO
COBMECTHOM pabOThI, paclpeieNsaTh BUIbI paboT, TOTOBapUBATHLCS, 00CYKIATh POIIECC U Pe3yabTaT paboTHl,
0000111aT> MHEHUS HECKOJILKUX JIFOJEH;

o y4acTBOBaTb B TPYNIOBBIX (opmax paboTel (0OCyxaeHus, oOMEH MHEHHUH, «MO3rOBbIC
IITYPMBD) U HHBIE), BHIIOIHATH CBOKO 9acTh PabOTHl M KOOPAWHUPOBATH CBOU JICHCTBHS C APYTUMU YICHAMHU
KOMAaH/Ibl, OIICHMBATh Ka4eCTBO CBOErO BKJaJa B OOIIMHA MPOAYKT IO KPUTEPHUAM, CHOPMYIHPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICHCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTrHble pe3ynbTaThl OCBOCHHS MPOTpaMMbl [0 MaTeMaTHKe Ha 0a30BOM ypOBHE Ha
YPOBHE cpelHero o0miero oOpa3oBaHUs IPEACTABICHBI MO rofaM OOy4eHUs B paMKaxX OTIENIbHBIX
y4eOHBIX KYpPCOB B COOTBETCTBYIOIIMX pa3eiiax IMPOrpaMMbl IO MaTeMaTHKe.

PABOYAA INPOI'PAMMA YYEBHOI'O KYPCA «AJI'EBPA n HAYAJIA
MATEMATHYECKOI'O AHAJIN3A»

IHOACHUTEJIBHAA 3AIIMCKA

Kypc «AnreOpa u Hayajma MaTeMaTH4YeCKOTO aHAJINM3a» SBJISETCA OJHUM U3 Haubosee 3HAUUMBIX B
[IporpaMMe cTapiiel IIKOJbl, IOCKOJIbKY, C OJJHOM CTOPOHBI, OH 00ECIEeUYNBAET UHCTPYMEHTAIbHYIO 0a3y
JUI1 U3YYEHHUS BCEX ECTECTBEHHO-HAYUHBIX KYpPCOB, a C JPYroil CTOpOHBI, (POPMHUPYET JIOTHYECKOE U
a0CTpakTHOE MBINUICHHE YyYalluXcs Ha YpPOBHE, HEOOXOIUMOM JJIsi OCBOSHHS KYpCOB HH(OPMATHKH,
OOIIIECTBO3HAHUS, MCTOPHM, CIIOBECHOCTH. B pamkax JaHHOro Kypca ydalludecs OBJIAJEBalOT
YHHUBEpPCAJIbHBIM  SI3bIKOM COBPEMEHHOM Hayku, KoTopas (OpMyJIuUpyeT CBOM JOCTHXKEHHUS B
MaTeMaTHueckoit popme.

Kypc anredpsl n Hayan MaTeMaTH4eCKOro aHaau3a 3aKJIaAbIBAET OCHOBY /ISl YCIIEHIHOTO OBJIAJCHHUS
3aKOHaMHM (U3UKH, XUMHUH, OMOJOTMH, MOHMMAHUS OCHOBHBIX TEHACHLUI SKOHOMHMKHM M OOILECTBEHHOM
KU3HHU, TI03BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX LUQPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTHSIX,
YBEPEHHO HCII0JIb30BaTh UX B MOBCETHEBHOM JKU3HU. B To)xe BpeMs oBnajieHne aOCTpaKTHBIMHU U JIOTMUYECKH
CTPOTMMH  MAaT€MaTH4YECKUMH KOHCTPYKUUSIMU pa3BUBa€T YMEHHUE HAXOJAUThb 3aKOHOMEpPHOCTH,
00OCHOBBIBAaTh UCTUHHOCTh YTBEP)KJICHMS, UCIIOIb30BaTh 0000IIEHNE U KOHKPETU3AIUI0, a0CTparupoBaHue
U aHajoruio, (GopMUpyeT KpeaTUBHOE M KpPUTHUECKOEe MblluleHHe. B Xxone u3ydeHus anreOpsl U Hayanl
MaTEMaTHYECKOTI0 aHallM3a B CTapIIEH IIKOJE y4Yalluecs MOJIY4aroT HOBBIM ONBIT PELICHUS NPUKIIAJIHBIX
3aJ1a4, CaMOCTOSITEJIbHOTO TOCTPOEHHUSI MaTeMaTHYECKUX MOJIeNIel pealbHbIX CUTyallil U WHTEpIpeTalu
MIOJIYYEHHBIX PEIICHUH, 3HAKOMATCA C IPUMEpaMU MaTEMaTUUECKUX 3aKOHOMEPHOCTEN B IPUPOJIE, HAYKE U
B UCKYCCTBE, C BbIIAIOIIMMHUCS MAaTEMaTUYECKUMU OTKPBITHSIMH U UX aBTOPAMHU.

Kypc obnamaer 3HauMTENBHBIM BOCHHMTATENBLHBIM IMOTEHLMAIOM, KOTOPBIA peau3yercsi Kak uepes
y4eOHBII MaTepHal, criocoOCTBYIOMIMM (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS, TaK U Yepe3 CHeUPUKY
y4eOHOM  JesATeIbHOCTH,  TpeOyrolleld  CcaMOCTOSTEIbHOCTH,  AKKypaTHOCTH,  HPOJOJIKHTEIbHOM
KOHIEHTPAllM BHUMAaHUS U OTBETCTBEHHOCTH 32 MOJyYEHHBIN pe3ysIbTart.

B ocHoBe wMmeronuku oOyueHHs anreOpe MW HayajJaM MaTeMaTHM4YecKOro aHalu3a JIeKHT
NeSITeIbHOCTHBIN MPUHIUI 00yUYEeHHUSI.

CrpykTypa Kypca «Anrebpa W Hayaja MaTeMaTHYECKOrOo aHaju3ay» BKIIOYAEeT CIEAYIOIIHe
coJiepKaTeIbHO-MEeTOANYecKne JTUHUU: «YHucna v BelYUCIeHUS Y, «OYHKIUN U Tpadukny», «YpaBHEHUS U
HepaBeHCTBa», «Hauanma waremarmueckoro ananmusza», «MHoXkecTBa M JOoruka». Bce OCHOBHBIE
COJIEP’KATEIbHO-METOJUUECKUE JIMHUM U3Yy4aroTCsl Ha MPOTSHKEHUU JIBYX JIET OOy4eHHUs B CTaplieil miKoie,
€CTECTBEHHO JONOJIHAS APYT APYra 1 MOCTETIEHHO HACHIIAsACh HOBBIMU TEMaMU U paszenamu. [JaHHblil Kype
ABJISICTCA MHTErPaTUBHBIM, IIOCKOJbKY OOBEIUHSET B ce0e COoJAep:KaHHE HECKOIBKMX MaTeMaTHYEeCKHX
JTMCLUIUIAH: anre0pa, TPUTOHOMETPUS, MaTeMaTUYECKUI aHalIu3, TeOpusi MHOXKecTB U Jip. [1o Mepe Toro kak
yyamuecs: OBJaAeBalOT Bc€ Oosiee MIMPOKMM MAaTEeMAaTHYECKUM AamnmapaToM, Y HHUX IOCIEI0BAaTEIbHO
dbopMHpyeTCsT M COBEPUICHCTBYETCS yMEHHE CTPOUTh MAaTEeMAaTHYECKYI0 MOJENb pPealbHOH CUTyaluw,
IPUMEHATh 3HAHUS, MOJTyYEHHBIE B Kypce «Airedpa M Hayajga MaTeMaTHYECKOrO aHalu3ay, Ui PEeLICHUs



CaMOCTOSITENIFHO CPOPMYIMPOBAHHONW MaTEMaTUYECKOM 3a/laud, a 3aTeM HHTEPIPETUPOBATH IMOJYyYCHHBIH
pe3yJIbTar.

ConepxaTenbHO-MeToAnYecKas TMHUS «HHCIa U BBIYUCICHUS» 3aBepIlacT (pOpMUPOBaHUE HABHIKOB
UCIOJIb30BaHUS JEUCTBUTENbHBIX YHCEN, KOTOpOe ObIO HAayaTo B OCHOBHOW mIKosie. B crapmeil mkosne
oco0oe BHUMaHHE yrenseTcss (OPMUPOBAHHUIO MPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKIIOUYAIOIIUX B e
UCIOJIb30BaHUE DPA3IUYHBIX (DOpPM 3amucu JeHCTBUTENBHOIO YHUCIA, YMEHHE PAlHOHAIBHO BBIOJIHATH
JCUCTBUS C HUMH, JelaTh MPHUKHIKY, OIEHHBAaTh pe3yabTar. OOydaromuecss MOIY4YaloT HaBBIKK
NpUOIMKEHHBIX BBIYMCICHUHN, BBIIOJIHEHUS IEHCTBUH C 4YMCIIaMM, 3allUCAHHBIMU B CTaHAApPTHOH (opme,
HCIIOJIb30BAaHUS MATEMATUYECKUX KOHCTAHT, OLICHUBAHNS YHCIOBBIX BBIPAXKCHUMH.

JIuHus «YpaBHEHUS U HEPABEHCTBA» peallu3yeTcss Ha MPOTSKEHUHM BCEro oOydyeHus B cTapliel
LIKOJIE, TIOCKOJIBKY B Ka)XJIOM paslese IPorpaMMbl IIPEAYCMOTPEHO pELIEHUE COOTBETCTBYIOLIUX 3aJ]ad.
OOyuaromyecs: OBJIaJEBalOT PAa3IMUYHBIMU METOJAMM PEIIEHUsS LEJNbIX, PALUOHAIbHBIX, HPPALIMOHAIBHBIX,
MOKa3aTeIbHBIX, JIOTAPU(PMUYECKHMX M TPUTOHOMETPHUUYECKUX YpPaBHEHHUH, HEPABEHCTB U HMX CHCTEM.
ITomy4yeHHblE yMEHUS MCIIOJB3YIOTCS IPU UCCIENOBAaHMUM (YHKLIMN C MOMOILBIO IPOM3BOJHON, pEIIEHUH
NPUKIAJAHBIX 337a4 M 33]a4 HAa HAXOXKACHHWE HAWOONBIIMX W HAUMMEHBINUX 3HAa4eHWH ¢(yHKuuu. JlanHas
cojiepKaTesibHasl JIMHUS BKIOYaeT B ce0s Takke (OPMHUPOBAHHE YMEHMH BBINOJIHATH PAcyEThl IO
dopmynaMm, mnpeoOpazoBaHHS IENBIX, PALMOHAIBHBIX, HPPANUOHAIGHBIX W TPUTOHOMETPHUYECKUX
BBID@)KEHHUI, a TaKKe BBIPAKECHUH, coJepXkKaluX cTeneHu U Jorapupmel. braromaps u3yyeHHIO
anreOpandeckoro marepuajiga MPOUCXOAUT JalbHEHIIee pPa3BUTHE aJTOPUTMHYECKOTO U aOCTPaKTHOTO
MBILIUIEHHUS y4yalluxcs, (OPMHUPYIOTCS HABBIKM JEIYKTHBHBIX PAacCyXJIEHUI, paboThl C CHUMBOJIBbHBIMU
dbopmamu, mpeaCTaBICHUSI 3aKOHOMEPHOCTEH M 3aBUCHMOCTEW B BHJIE PAaBEHCTB W HEpaBeHCTB. Anredpa
npeiaraeT 3(QQeKTUBHbIE MHCTPYMEHTHI JJIS PELICHUS NPAaKTUYEeCKUX M eCTECTBEHHO-HAy4HBIX 3ajad,
HaIJISIIHO JEMOHCTPUPYET CBOM BO3MOKHOCTH KaK S3bIKa HAYKH.

ConepxarenbHo-MeToandeckas JUHUA «DyHKUMH U TpauKu» TECHO MHEperuieTaercs ¢ JIpYrHMu
JUHUAMM Kypca, IOCKOJIBKY B KaKOM-TO CMBICIE 3aJaéT IOCIIEN0BATEIbHOCTh H3Y4YEHUs Marepuaa.
M3yueHue cTeneHHo, noka3aTenbHON, JJorapu(MUIeckoil 1 TPUTOHOMETPUUECKUX (PYHKIUI, UX CBOMCTB U
rpaduKoB, MCHOJIb30BaHUE (YHKIUN JUIsl pelleHus 3aJad U3 JPYTUX Y4eOHBIX NMPEAMETOB M PeajbHOU
JKU3HU TECHO CBA3aHO KAaK ¢ MaTeMAaTHYECKUM aHAJIU30M, TaK U C PELIEHUEM ypaBHEHUN U HepaBeHCTB. [Ipu
3TOM OO0JIbIlIOE BHUMaHUE yaenseTcss (OpMUPOBAHUIO YMEHUS BbIpakaTh (OpMyJIaMHU 3aBUCUMOCTH MEXIY
Pa3IMYHBIMM BEJIMYMHAMH, HCCIE0BATh MOJIyYeHHbIE (DYHKIMM, CTPOUTh MX rpaduku. Martepuan 3Tol
COJIep KaTeJIbHOW JINHUM HALEJIEH HA Pa3BUTHE YMEHUMN M HaBBIKOB, ITO3BOJIIOIIMX BBIPAXKaTh 3aBUCHMOCTH
MEXJy BEJIMYMHAMHU B pa3IMyHON (opme: aHaTUTHYecKoW, rpaduyeckoit u cinoBecHoil. Ero msyuenue
CIIOCOOCTBYET Pa3BUTHIO aJITOPUTMHUYECKOTO MBINUICHUS, CIIOCOOHOCTH K OOOOIIEHUIO U KOHKPETU3AIIHH,
HCIIOJIb30BaHUIO AaHAJIOT .

CopepxarenpHas nuHus «Hauana maremaTnyeckoro aHajin3a» MO3BOJISET CYHIECTBEHHO PacIIUPHUTh
KpYyr' KaK MaTeMaTU4YecKHX, TaK U MPUKIATHBIX 33j]a4, JOCTYIHbBIX 00yJaromuMCs, Y KOTOPBIX MOSBISAETCS
BO3MOXXHOCTb HCCIIEJIOBaTh M CTPOUTH Ipaduku (yHKIUH, ONpenesTh MX HauOOJbIINE U HaWMEHBIINE
3HA4YEHHUs, BBIYUCIATH IUIOMATUM (QUIYp M OOBEMBI TeN, HAXOAUTh CKOPOCTH M YCKOPEHMS IPOIECCOB.
JlanHast coaeprkarenbHasl IMHUSA OTKPBIBAET HOBBIE BO3MOXXHOCTH IOCTPOEHUS MAaTEMaTHYECKUX MOJEIIECH
peanbHBIX CHUTyalud, HAXOXKIEHUs HAWIY4dIlIEero pEelICHUs B IMPUKIAJHBIX, B TOM YHCJIE COLMAJIBHO-
SKOHOMMYECKHUX, 3a/Jayax. 3HAKOMCTBO C OCHOBaMH MaTEeMaTHMUYECKOI'0 aHallh3a CIOCOOCTBYET Pa3BUTHUIO
a0CTpakTHOro, (HOPMAIBHO-IOTHYECKOTO W KPEaTHBHOTO  MBIIUICHUS, (OPMHUPOBAHUIO  yMEHHIi
pacrno3HaBaTh MPOSBIICHUS 3aKOHOB MaTeMaTHKU B HayKe, TEXHUKE U UcKyccTBe. OOyuaroniyecst y3HalT O
BBIIAIOINXCS PE3yNIbTaTax, MOJYYEHHBIX B XO/J€ pa3BUTHUs MaTEMATUKU KaK HayKH, U UX aBTOpaXx.

ConepxarenpHO-MeTOIUYECKAs! JIMHKUS «MHOXKECTBA U JIOTHKa» B OCHOBHOM ITOCBSIIIEHA 3JIEMEHTAM
TEOPUH MHOXKECTB. TEOpPETUKO-MHOXKECTBEHHBIC IPEACTABICHUS IPOHU3BIBAIOT BECh KYypC IIKOJBHOU
MaTeMaTHKHU M MpeAaraloT Haubojee YHUBEPCAIbHBIN A3bIK, OOBEAUHSIOMNN BCE pa3/ieibl MaTEMaTUKU U
€€ NPUJIOKEHUM, OHU CBSI3BIBAIOT PA3HbIE MATEMATUYECKUE TUCLUILIMHEI B equHOoe Lenoe. [loaromy BaxkHO
JaTh BO3MOXXHOCTb LIKOJBHUKY IIOHUMAaTh TEOPETHKO-MHOXKECTBEHHBIN SI3bIK COBPEMEHHON MAaTEMATHKHU U
HCIIOJIB30BATh €r0 JUUIS BEIPAKEHUSI CBOMX MBICIICH.

B kypce «Anrebpa u Hayana MaTEeMAaTH4YECKOIO aHAJIM3a» IPHUCYTCTBYIOT TaKXKe OCHOBBI
MaTeMaTHYECKOTr0 MOJIEIMPOBAHUS, KOTOpbIE IMpHU3BaHbl C(HOPMUPOBATH HABBIKM IOCTPOCHHS MOJENCi
peanbHBIX CUTYAIMi, UCCIENOBaHMUS ITHX MOJZENCH ¢ MOMOIIBIO ammapara aareOpbl 1 MaTeMaTH4YeCKOro
aHaJIN3a ¥ MHTEPIPETAlMM MOJy4YEHHBIX PE3yJIbTaTOB. Takue 3alaHus BIUIETCHBI B KaXKIbIM W3 Pa3iciioB
IIPOrpaMMBbl, IOCKOJIBKY BECh Marepuai Kypca IIMPOKO UCIOJIb3YETCs I PELICHHs NPUKIAJHBIX 3a1ad.



[Ipu pemieHun peanbHBIX MPAKTHUECKUX 3a/4a4 ydYalldecs pa3BHBAIOT HAOMIONATENbHOCTh, yMEHHE
HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCsl, UCIOIb30BATh aHAJIOTHIO, 0000IaTh U KOHKPETU3UPOBATh
npobnemy. JlesTenbHOCTh MO (OPMHUPOBAHUIO HABBIKOB PELICHMS MNPHKIAAHBIX 3a/a4 OpraHu3yeTcs B
Ipolecce U3y4eHus BcexX TeM Kypea «Anredpa U Hadana MaTeMaTHYECKOro aHAJIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B yueGHOM miiaHe Ha m3yuyeHHe Kypca anreOpbl M Hayal MaTEeMAaTHYEeCKOIo aHajau3a Ha 0a30BOM YpOBHE
oTBoAUTCs 2 yaca B Hexemo B 10 kiacce u 3 yaca B Henento B 11 kiacce, Bcero 3a JiBa roga oOy4eHUsl —
170 gacos.

COJAEPKAHUE YYEBHOI'O KYPCA
10 KJTACC

Yuciia ¥ BbIYUCICHUSA

Pammonanbheie  uncna. OOBIKHOBEHHBIE M JCCATHYHBIE JApPOOH, MPOLEHTHI, OECKOHEUHBIC
nepuopuyeckue ApoOu. Apudmernyeckue oOmnepanuy C palMoOHAJbHBIMU YHCIAMHU, HpeoOpa3oBaHUs
YHCJIOBBIX BblpaxeHUH. [Ipumenenne qpobeil u MpoLeHTOB AJIs PeLeHUs] IPUKIAJHBIX 3a/]a4 U3 pa3Iu4HbIX
oTpaciieil 3HaHUW U PEaTbHOM KU3HU.

JlelicTBUTENbHBIC YKCTa. PaninoHambHBIE M UPpAlMOHATBHBIE YHCTa. APH(PMETHYECKHAE OTEepaIiu C
NelcTBUTENbHBIMU uuciaMu. [IpuOnnkEHHbIE BBIYMCICHMS, NpPaBUIa OKPYIJIEHUS, NMPHUKHUIKA U OLEHKa
pe3yJibTaTa BEIYUCIEHUMN.

Crenenp ¢ nenslM 1nokazateneMm. CrangapTHas ¢opMa 3amucu  JeMCTBUTENBHOTO — YHCIIA.
Hcnonp3oBanue noaxoaaueil (opMbl 3arnucu JeHCTBUTENBHBIX YUCEN Ul PELIEHHs IPAaKTUUECKUX 3a]a4 U
IIPEICTABICHUS] JAHHBIX.

ApudpmeTnueckuii KOpeHb HaTypajdbHOW cTeneHu. JlefcTBus ¢ apuMeTUYECKUMH KOPHSIMHU
HaTypaJIbHOM CTEIIECHHU.

CuHyC, KOCUHYC U TaHT'€HC YHCJIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHT€HC YHCIIOBOTO
apryMeHTa.

YpaBHeHHsI M HEPABEHCTBA

ToxnecTBa u TOXKIECTBEHHbIE TPEOOPa30BAHUS.

[IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX BbIpaskeHUH. OCHOBHBIE TPUTOHOMETPHUYECKHUE (DOPMYIIBI.

YpaBHeHHe, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHne HepaBeHCTBa. MeTo MHTEpBAJIOB.

Pemenue nensix 1 [poOHO-PAllMOHAIIBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenne nppannoHaabHbIX ypaBHEHUN 1 HEPABEHCTB.

Pemrenne TpuroHOMeTpUUECKNX YPAaBHEHHM.

IIpuMeHeHre ypaBHEHHM U HEPABEHCTB K PEIICHUI0 MaTEMAaTHYECKUX 3a7ad YU 3a7a4 U3 pa3/IMYHbIX
o0yactell HAyKH U peabHOM KU3HU.

DOYyHKUMH U TPaPuKU

OyHkuus, crocoos! 3aganus pyHkuuu. ['paduk pynkuuu. Bzanmuo o6patHbie pyHKINU.

OO6nacte ompeneneHuss W MHOXeCTBO 3HaueHUM @yHkuun. Hymu ¢ynkuuun. IlpomexyTku
3HAKONOCTOAHCTBA. YETHBIE 1 HEUETHBIE (PYHKITHH.

CrenenHas QpyHKIUS ¢ HaTypaJbHBIM U IIeJbIM NoKa3ateneM. E€ cpoiictBa u rpaduk. CpoiicTBa n
rpaduk KopHsS N-0if cTeneHu.

Tpuronomerpuueckass OKpPYKHOCTb, OIpeJe/ieHHe TPUTOHOMETPUYECKHX (YHKIMH YHCIOBOTO
apryMeHTa.

Havyana maTeMaTH4ecKoOro aHajamusa

ITocnenoBarenbHOCTH, CIOCOOBI 33aHUs TIOCIE0BaTEIbHOCTEH. MOHOTOHHBIE NTOCIIEA0BATEILHOCTH.

Apudmernueckass U TeOMETpHUYEcKas TMporpeccuu. beckoHeYyHO yObIBaolasi TreOMeTpHUYECKast
nporpeccusi. Cymma OeckOHEYHO YOBIBaIOled TeoMeTpudeckor mporpeccuu. Dopmyna CI0XKHBIX
poLeHTOB. Vcnonp30Banye NpOrpeccuu Ui peleHus peayIbHbIX 3a1a4 IPUKIAJHOIO XapaKTepa.

MHoxkecTBa M JTOTHKA



MHosecTBO, onepauuy HaJ MHokecTBaMu. J(narpammbl Oiinepa—Benna. [Ipumenenue teopeTuko-
MHO>KECTBEHHOT0 alapara Jiisl ONCAaHUs PEATBHBIX IPOLECCOB U SIBICHUM, TPH PELICHUH 3a/1a4 U3 APYTUX
y4eOHBIX IPEMETOB.

Omnpenenenue, Teopema, CIeICTBUE, T0KAa3aTEIbCTBO.

11 KJTACC

Yuciia 1 BbIYMCTICHUS

HarypanbHble u nensie yncina. [Ipu3Haku qenMMOoCTH HEbIX YUCElL.

Crenens ¢ panuoHanbHbIM NOKa3aTesneM. CBONCTBA CTEIICHHU.

Jlorapudm uncna. JlecATUUHBIE U HATYypaJIbHbIE JIOTapU(PMBI.

YpaBHeHHsI M HEPABEHCTBA

[IpeoOpa3oBanue BEIpaXKEHUN, COACPIKAIINX JIOTAPU (MBI

[IpeoOpa3oBaHue BbIpaXEHUH, COAECPIKAIINX CTENEHU C PAl[MIOHAIBHBIM [IOKA3aTEJIEeM.

[IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckie ypaBHEHHs 1 HEPAaBEHCTBA.

Cucrempl NMHEWHBIX ypaBHEHUH. PelleHue NpukiajHbIX 3aJad € IOMOILBIO CHCTEMBI JIMHEWHBIX
YpPaBHEHUU.

CurcreMpl 1 COBOKYITHOCTH PallMOHAJIbHBIX YPAaBHEHHUI U HEPABEHCTB.

[IpuMeHeHHE ypaBHEHHMM, CHCTEM M HEPABEHCTB K PEIICHUIO MAaTeMAaTHMYECKUX 33Jad M 3a1ad U3
pa3nuYHbIX 001acTe HAYKU U pealbHOM KU3HHU.

DOyHKIUH U rpaGuKu

Oynkuus. [lepuoanueckue ¢ynkuuu. IIpomMexyTkM MOHOTOHHOCTH (QYHKUMH. MakCUMyMbl U
MUHUMYMBI pyHKIHMK. Hanbonpmee 1 HanMeHblee 3HaueHHe (PYHKIIMHA Ha TPOMEXKYTKE.

Tpuronomerpuueckre GyHKIUH, UX CBOMCTBA U rpaUKH.

[TokazarenbHas u norapudmuueckas GyHKIUU, X CBOMCTBA U TPapUKHU.

Hcnonb3oBanue rpadukoB GyHKIUN 1711 pellieH sl ypaBHEHUH U IMHEWHBIX CHCTEM.

Ucnons3zoBanne rpadukoB (YHKIHMN IS HCCIEIOBAHUS TPOIECCOB W 3aBUCUMOCTEH, KOTOpPHIC
BO3HUKAIOT MPH PEeILICHUU 33Ja4 U3 APYTUX YUeOHBIX MIPEIMETOB U peabHON JKU3HU.

Hayana maTreMaTH4ecKoOro aHajm3a

HenpepsiBable pyHKIIMN. METOA HHTEPBAIOB /s peIlIeHUs] HEPABEHCTB.

[IpousBonnas ¢pynkuu. ['eomerpuueckuii 1 GU3NUECKUN CMBICI IPOU3BOIHOM.

[Ipou3BonHble  37eMeHTapHBIX  (QyHKIMHA. DPoOpMynbl  HaXOXICHHS TMPOU3BOJHONM  CYMMBI,
MIPOM3BEICHUS U YaCTHOTO (PYHKIIMH.

[IpumeHeHHe TNPOMU3BOJHOM K HCCIEAOBAaHMIO (YHKIMH HAa MOHOTOHHOCTb M 3JKCTPEMYMBI.
Haxoxaenne HauboIb111ero 1 HaMMEHbIIEro 3Ha4eH!s PYHKIIUK Ha OTPE3Ke.

[IpumeHeHne NPOU3BOAHOM AJI HAaXOXKIACHWS HAWIIYUIIEro PEUICHHs B NPHUKIAJHBIX 3ajadax, IS
oTpesieNIeHUs] CKOPOCTH IpolLiecca, 3a1aHHOT0 GOopMYJIOi UTH rpapuKoOM.

IlepBooOpaznas. Tabnuia nepBooOpa3HbIX.

Wuterpan, ero reomerpuyeckuii W (PU3NYECKH CMBICI. Bprancinenue wuHTErpana mo Qopmyne
Herorona—IJleiibHuna.

IINIAHUPYEMBIE PE3YJIbTATBI

OcBoenne yueOHOro mnpeamera «MaremaTHka» IOJDKHO OOecHeuuBaTh JOCTH)KEHHE Ha YpPOBHE
cpenHero oOmiero o0pa3oBaHHSA — CIENYIOIIMX JIMYHOCTHBIX, METAlpeIMETHBIX U  TMPEIMETHBIX
00pa3oBaTeNbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIBTATBI
JIMYHOCTHBIE  pe3yNbTaThl  OCBOCHHMsS  IporpamMmbl  ydyeObHoro mpeamera  «MaremaTHKa

XapaKTEPHU3YIOTCS:
I'paxxmanckoe BocUTaHUE:



c(hOPMHUPOBAHHOCTHIO TPAKIAHCKOW MO3UIUN OOYYAIOIIErocs KaK aKTHMBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUHCKOro oOIIecTBa, MpeACTaBICHUEM O MaTEeMaTHUYECKHX OCHOBax (DYHKIIMOHMPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBJICHUH, MPOILEIYp TPAKIAHCKOTO 00IIecTBa (BBIOOPHI, OMPOCHI U Tp.), YMECHHEM
B3aUMOJICHCTBOBATh C COIIMAIIBHBIMUA HHCTUTYTaMHU B COOTBETCTBUU C MX (DYHKIIUSIMH U Ha3HAYCHHUEM.

[TarpuoTryeckoe BOCIUTaHUE:

c(hOPMHUPOBAHHOCTBIO POCCUUCKOW TPakTaHCKOW HMACHTHYHOCTH, YBAKCHHsS K TMPOILIOMY U
HACTOSIIEMY POCCHUMCKOM MAaTeMaTUKH, LEHHOCTHBIM OTHOIIEHUEM K JIOCTH)KCHUSM POCCUHCKUX
MaTeMaTUKOB M POCCHUHCKOM MaTEMaTHYE€CKOW WIKOJbI, K HCIOJb30BAHUIO ITHUX IOCTHKEHUH B IPYruUx
HayKaX, TEXHOJIOTHSIX, Cepax IKOHOMUKH.

JIyXOBHO-HPABCTBEHHOI'O BOCITUTAHMUS:

OCO3HAHHMEM J[yXOBHBIX IIEHHOCTEH POCCHICKOT0 Hapoaa; CHOPMUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHUA, ITUYECKOrO IOBEACHUS, CBA3aHHOTO C MPAKTUYECKUM IMPUMEHEHUEM JOCTHMXKCHHH HAyKu U
JeSTeNIbHOCTBIO YIEHOT0; OCO3HAHUEM JIMYHOTO BKJIAa B MOCTPOCHHUE YCTOWYHBOTO Oy TyIIEro.

OcTeTHYeCcKOe BOCITUTAHHUE:

ACTETHYECKUM OTHOILICHHEM K MHpPY, BKIIOYas ICTETUKY MATEMAaTHUYECKUX 3aKOHOMEPHOCTEH,
O00BEKTOB, 3aa4, PEUICHUH, pACCYXJACHUN; BOCIPUUMUYUBOCTHIO K MaTeMaTHUYECKUM acClleKTaM pa3iIM4HbIX
BHUJIOB UCKYCCTBA.

dusnyeckoe BOCIIMTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHHS MPUMCHITh MaTeMAaTHYECKHUE 3HAHWS B HMHTEpPEcax 3I0pPOBOTO H
6e3omacHoro obpa3a >KM3HHM, OTBETCTBEHHOTO OTHOILIEHHUS K CBOEMY 3J0pPOBBIO (3I0pOBOE MHTAHUE,
cOamaHCUpPOBAaHHBIA PEXHUM 3aHATUH W OTHbIXa, peryispHas (U3HUecKas aKTUBHOCTH), (PU3UICCKOTO
COBEpUICHCTBOBAHMUS, IIPU 3aHIATHUSAX CIIOPTUBHO-0310POBUTEIIBHON 1€SATEILHOCTHIO.

TpynoBoe BocniuTaHue:

TOTOBHOCTBIO K TpPYAY, OCO3HaHHEM IEHHOCTU TPYIOJIOOUS; MHTEPECOM K pPa3IMYHbIM cdepam
poecCHOHATLHOM JESITETFHOCTH, CBI3aHHBIM C MATEMATHKON U €€ MPHIIOKEHUSIMH, YMEHHEM COBEpIIATh
OCO3HaHHBIM BbIOOp Oyaymied mnpodeccuu U peaTnu30BBIBATH COOCTBEHHBIC JKU3HEHHBIC IIJIaHbI;
TOTOBHOCTBIO U CITOCOOHOCTBIO K MAaTeMaTHUYE€CKOMY OOpa30BaHHMIO M CAMOOOpPa30BaHUIO HA MPOTSHKEHUU
BCEM JKM3HU; TOTOBHOCTBHIO K AKTHBHOMY YYaCTHIO B PELICHUM IPAKTUYECKUX 3a1a4 MaTEMATHUYECKOU
HAMpPaBIECHHOCTH.

DKOJIOrMYECKOE BOCIINTAHHE:

c(hOpPMUPOBAHHOCTHIO IKOJIOTUUECKON KYIbTYPhI, TOHUMAHUEM BIUSHUS COIUATHHO-2KOHOMHYECKUX
MPOLIECCOB HAa COCTOSIHME TPUPOJHOW U COIMAbHOM Cpebl, OCO3HAHHWEM TJI00ANBFHOTO XapakTepa
9KOJIOTUYECKUX TPOOJIEM; OpUEHTAIlMel Ha MPUMEHEHHE MaTeMaTWYeCKMX 3HAHWM JUIs pelIeHUs 3ajad B
o0JacTu OKpYy)Karollel Cpepl, TUIAHWPOBAHUS TMOCTYIKOB M OIICHKM HMX BO3MOKHBIX TOCIEICTBUN IS
OKpY>KaloIleu Cpeibl.

[lerHOCTM Hay4HOrO NTO3HAHUA:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
U OOIIECTBEHHOW TMPAaKTUKH, TIOHUMAaHUEM MaTEeMAaTHMUECKONM HayKu Kak cdepbl YeIOBEYECKOU
JEATENIbHOCTH, ATaloB €€ Pa3BUTHS W 3HAYUMOCTH JUISl PA3BUTHS LMBUIW3AIMU; OBJIAJACHUEM SI3BIKOM
MAaTeMaTUKU U MaTeMaTUYECKOW KYJIbTYpPOU KakK CPEICTBOM IIO3HAHHS MHUPA; TOTOBHOCTBIO OCYIIECTBIISATh
MPOEKTHYIO U UCCIIEIOBATENBCKYIO IETEIbHOCTh MHANBUIYAIbHO U B TPYIIIE.

METANPEAMETHBIE PE3YJIbTATbBI

MeramnpeaMeTHbIe  pe3yiabTaThl OCBOCHHMSI MpPOrpaMMbl  ydeOHOro mpeamera «MaTeMaTHKa
XapaKTePU3YIOTCS OBJIAJICHUEM YHUBEPCAIbHBIMU HO3HABAMETbHbIMU OCUCMBUAMU, YHUBEPCATbHBIMU
KOMMYHUKAMUBHBIMU OCUCMBUSMU, YHUBEPCATIbHBIMU PeYISIMUGHLIMU OUCMEUSIMU.

1) Vuueepcanvuvie noznasamenvHvle Oeciicmsus, obecneuusarom @Gopmuposarue 6a306bix
KOZHUMUBHBIX NPOYECCo8 00YYaromuxcs (0c0eHue Memooo8 NOZHAHUSL OKPYICAIOWEe20 MUpd, NpUMeHeHue
JI02UHECKUX, UCCTeA08AMENbCKUX onepayuil, ymeHuil pabomams ¢ uHgopmayuet).

ba3oBrle Jornueckue nelcTBU:

® BBISIBIISATH U XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKH MAaTEMATUYCCKHX OOBEKTOB, MOHSTHH,

OTHOIICHUA MEXIY TMOHATHSAMH, (HOPMYJIMPOBATh OIPEICICHUS TOHITHH; YCTaHABIMBATb
CYIIECTBEHHBII MPU3HAK KJIacCH(UKAIMUA, OCHOBAHUS Ul O0OOIICHUS M CPaBHEHUS, KPUTCPUH
MIPOBOJIUMOTO aHAJTN3a,;



BOCIIPUHUMATh, (OPMYIHUPOBaTH U  NpeoOpa3oBHIBATh  CYKICHHS: YTBEpOUTEIbHBIE U
OTpHILIATENIbHBIC, €TUHIUYHBIC, YACTHBIEC U O0IUE; YCIOBHBIE,

BBISIBJIATh MaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3HM U MPOTHBOpEUHs B (akTax, JAHHBIX,
HAOJMIOACHUAX M YTBEP)KICHUAX; Ipe/UlaraTb KpUTEpUHU IS BBIABICHHUS 3aKOHOMEpPHOCTEH U
IIPOTUBOPEYU;

JIeJIaTh  BBIBOJBI C MHCIIOJNIB30BAHMEM 3aKOHOB JIOTMKM, JEAYKTUBHBIX W HWHIYKTHBHBIX
YMO3aKI4YCHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

IIPOBOJAUTH CAMOCTOSITEJIBHO J0Ka3aTeIbCTBA MAaTEMaTHUUECKUX YTBEP)KICHUM (TpsMble M OT
IPOTUBHOI0), BBICTpaMBaTh apPryMEHTAllUI0, HPUBOAUTH IPUMEpPbl U  KOHTPIPUMEDHI;
000CHOBBIBAaTh COOCTBEHHBIE CYXKICHUS U BHIBOJIBI,

BbIOMpATh crnoco0 pemieHus y4eOHOW 3ajjauu (CpaBHMBATh HECKOJIBKO BapHAHTOB pEILEHMUS,
BbIOMpPATh HauboJIee MOIXOASIIMMN ¢ Y4ETOM CaMOCTOSITEIbHO BBIIAECICHHBIX KPUTEPUEB).

bazoBrie ncciaenoBaTeabCKUe ACHCTBUS:

UCIIOJIb30BAaTh BOMPOCHI KAk HCCIIEAOBATEIbCKUN HWHCTPYMEHT [O3HAHUS;, (OPMYIHMPOBATH
BOIMPOCHI, (DUKCUPYIOIIHE MPOTUBOpPEUHe, MpoOJieMy, YCTaHABIHMBAaTh HCKOMOE U JIAHHOE,
(bopMHpPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHIO, MHEHHE;

MPOBONUTH CaMOCTOATEIBHO CIIAHUPOBAHHBIA 3KCIIEPUMEHT, MCCIICJOBAHUE 10 YCTAHOBJICHHUIO
0COOCHHOCTEH MaTeMaTH4eCKOro 00beKTa, SIBJICHHUS, MPOIIECCa, BBIABICHUIO 3aBUCUMOCTEN MEX Ty
00BEKTaMHU, SIBJICHUSIMH, TIPOIIECCAMH,

CaMOCTOSATEIILHO (OPMYIMPOBaTh O00OOINEHHS W BBIBOABI IO pPE3yJbTaTaM MPOBEAEHHOTO
HAOJTIO/ICHUS, UCCIICIOBAHUS, OLCHUBATh JOCTOBEPHOCTh MOJYYCHHBIX PE3YJIbTATOB, BHIBOJOB U
00001IeHMIT;

IIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE IPOIECCA, a TAKKE BBIABHIaTh IPEINOIOXKEHHS O €ro
Pa3BUTHH B HOBBIX YCJIOBHSIX.

Pabota ¢ uadpopmanmeii:

BBISIBJISATH 1€(PUIIUTH MH()OPMAINH, JAHHBIX, HEOOXOAUMBIX JIJIsl OTBETA Ha BOIPOC U JIJIS pEIICHUS
3ajauuy;

BbIOMpPATh MH(POPMAIIUIO U3 UCTOYHUKOB Pa3JIMYHbIX THIIOB, aHAIU3UPOBATh, CUCTEMAaTU3UPOBATh
Y UHTEPIIPETUPOBATh MH(OPMAIIMIO pa3IMYHBIX BUJOB U (JOPM Ipe/ICTaBICHHUS;

CTPYKTYpUpPOBaTh HH(POpPMAIUIO, IMPEACTABIATh €€ B pa3iauuHbIX (opMax, HILIIOCTPUPOBATH
rpaduyecku;

OLIEHUBATh HaIEKHOCTh HH(POPMAIIMU IO CAMOCTOSTENEHO COPMYITUPOBAHHBIM KPUTEPHSIM.

2) Vuusepcanvnbie KOMMYHUKAMUHbLE 0elicmaust, 06eCneyusarom cqhropMupo8aHHOCMb COYUATbHBIX
HABBIKOB 0OYUAIOUUXCSL.
Oo1enue:

BOCIPUHUMATh U (HOPMYIHPOBATh CYXKJIEHUS B COOTBETCTBHM C YCIOBUSMHU U LEISIMH OOIICHUS;
SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U NMHUCbMEHHBIX TEKCTaX, JaBaTh
MIOSICHEHMSI 110 XO/1y PELIEHMS 3a1a4i, KOMMEHTHPOBATH MTOJIyYE€HHBIN pE3yJIbTaT;

B X0/ie OOCYXIeHHMsI 3a]1aBaTh BOIIPOCHI IO CYIIECTBY 00CYkK/1aeMOil TeMbl, MPOOIEMBI, perIaeMoit
3aJlauM, BBICKA3bIBaTh HJIE€U, HAIlEJICHHbIE HA TIOWUCK PEIICHHUS; COMOCTABISATh CBOU CYXACHHS C
CYXJIEHUSMH JPYTHUX YYaCTHUKOB JHMAajora, OOHApYyXHBaTh paziIMuMe U CXOJICTBO TO3UIMUH; B
KOPPEKTHOI (opMe GopMyIUupOBATh Pa3HOTIACHS, CBOM BO3PAXKEHHUS;

MIPEACTABIATh  PE3YJAbTaThl pPELIEHWS 3aJayd, OKCIEPUMEHTa, MHCCIEN0BaHUA, IPOEKTa,
CaMOCTOSITENIbHO BBIOMPATh (hOpMaT BHICTYIJICHUS C YYETOM 3a]ay MPE3eHTAlUd U OCOOCHHOCTEH
ayJTUTOPHUH.

CoTpyaHUYECTBO:

MMOHUMATh M MCIIOJIb30BaTh PEUMYIIECTBA KOMAHTHOW W WHAMBHIYaTbHON PaOOTHI IPH PEIICHUN
yu4eOHBIX 3a7ad; MPUHUMATh IEIb COBMECTHOW JeATEIhHOCTH, IUTAHUPOBATH OPraHU3aIUIO
COBMECTHOM paboOThI, pacrpeaciiaTh BUIbI paldOT, JOrOBapHUBAThCSA, OOCYXIaTh MPOILECC H
pe3yabTaT paboThl; 0000IIaTh MHEHUSI HECKOJIBKHX JIIOJICH;

Y4acTBOBATh B TPYNIOBBIX (hopmax paboThI (00Cy ACHUS, OOMEH MHEHUMN, «MO3TOBBIE IITYPMbI»
Y WHBIC); BBIOJIHATH CBOIO YacTh pabOThl M KOOPIAWHUPOBATH CBOM JCUCTBHS C IPYTHMHU YICHAMH
KOMaH/pl; OIIGHWBAaTh KayeCTBO CBOETO BKJIaga B OOMIMI MPOAYKT IO KPUTEPHSIM,
cOpMyYITUPOBaHHBIM YYaCTHUKAMH B3aMOCHCTBHSL.



3) Vuusepcanvnvie pezynamuenvie Oeiicmeus, obecneuusarom @GOpMUpoOSaAHUE  CMBICIOBbIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTIU.

Camoopranuzanus:

COCTaBJIATh ILJIaH, aJlTOPUTM pEILEHHs 3aJaud, BHIOMPATh CIIOCOO PEUIeHHs C y4ETOM HMEIOLIMXCS
pEeCypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBAThb W KOPPEKTUPOBATh BAPUAHTHI PELICHHHA C
y4€TOM HOBOH MH(OpMAaLUH.

CaMOKOHTpOJIb:

e BJAJEThb HAaBbIKAMM II03HABATENBHOM peQIIeKCMM Kak OCO3HAHMs COBEpILAEMbIX JEHCTBUH U
MBICJIMTENbHBIX IPOLIECCOB, UX PE3Y/IbTAaTOB; BIA/JETh CIIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJIS
IpoLecca U pe3yJibTaTa pelIeHUsl MaTeMaTH4eCKON 3a/1auH;

® [IPEIBUAETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTb IIPH PEILICHUH 3a7a4l, BHOCUTh KOPPEKTUBbI
B JIEATEIIBHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBbCTB, JAHHBIX, HalJIEHHBIX OLIMOOK, BBISIBIEHHBIX
TPYIHOCTEN;

® OILIEHUBaTb COOTBETCTBUE PE3yibTaTa LEJIU U YCIOBUAM, OOBSICHATH NMPUUUHBI JOCTHUKEHUS WIIH
HEIOCTHXKEHUS PE3yJIbTaTOB AEATENIbHOCTH, HAXOAUTh OUIMOKY, AaBaTh OLEHKY NPHOOPETEHHOMY
OTIBITY.

HNPEAMETHBIE PE3YJBTATHBI

OcBoeHue y4eOHOro Kypca «Anredpa M Hayajla MaTeMaTHYSCKOTO aHAlM3a» Ha YPOBHE CPEIHErO
o01rero oOpa3oBaHMs JODKHO O0ECHEUMBATh JIOCTHIKCHUE CIEAYIOIIUX IMPEIMETHBIX 00pa30BaTeIbHBIX
pe3yIbTaTOB:

10 KJIACC

Yucsia 1 BBIYHCIEHUS

OnepupoBaTh NOHATUSAMM: PALMOHATIBHOE U JEHCTBUTENBHOE YHMCIO, OOBIKHOBEHHAs M JeCATUYHAs
IpOoOk, IPOIIEHTHI.

BeinonHaATe apupmMeTryeckue onepamnnun ¢ paliioHaIbHBIMU U J€HCTBUTEbHBIMU YHCIIAMH.

BeimonHATe npuOMMKEHHBIE BBIYUCICHHS, WCIONB3Yys NpaBWiIa OKPYTJCHHS, IeNaTh NMPUKUAKY U
OLIEHKY pe3yJbTaTa BIYUCICHUH.

OnepupoBaTh TOHATHUSMH: CTEIIEHb C [EJNbIM [OKa3aTeleM; CTaHmaptHas Qopma 3amucu
JeUCTBUTENLHOIO 4YHCIA, KOPEHb HATypajJbHOM CTENEHH; MCIOIb30BaTh MOAXOAALIYI0 (OpMY 3aIlUCH
JEeWCTBUTENBFHBIX YMCEN IS PEIICHNUS TPAKTUIECKHUX 3a/1a4 U TIPEJICTaBICHNS JaHHBIX.

OnepupoBaTh NOHATHUSAMM: CHHYC, KOCUHYC M TaHT'€HC MPOU3BOJIBHOIO YIja; MCIHOJIb30BATH 3alHCh
MIPOU3BOJILHOTO yIJIa Yepe3 0OpaTHBIE TPUTOHOMETPHUYECKHE ()YHKITHH.

YpaBHeHHs U HEPABEHCTBA

OnepupoBaTh TOHATHUSIMH: TOXKAECTBO, ypaBHEHHWE, HEPABEHCTBO;, IEJOE, pPAalHOHAIBHOE,
UppalnoHaIbHOE YPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YpaBHEHUE;

BeimonHATE 1peoOpa3oBaHus TPHUTOHOMETPHUECKUX BBIPAKCHHNW M pelIaTh TPUTOHOMETPUYECKHE
ypaBHEHHUS.

BeimonHATE TIpeoOpa3oBaHusl IENbIX, PAllMOHATBHBIX M HPPAIMOHAIBHBIX BBIPAKEHUH W peliaTh
OCHOBHBIE TUIIBI IIEJIBIX, PALIMOHATIBHBIX U UPPALMOHATIBHBIX YPABHEHUH U HEPAaBEHCTB.

[TpuMeHsATh ypaBHEHHS M HEPABEHCTBA JUISl PEIICHUS] MAaTeMaTHYECKUX 3a7ad M 3a7ad U3 Pa3InIHbBIX
obJacTeil HayKH U pealbHOW KHU3HH.

MopaenmupoBaTh peajbHBIE CUTYAllMHM Ha S3BIKE alnreOpbl, COCTABIIATH BBIPAKCHHS, YpPaBHEHUS,
HEpaBEHCTBA [0 YCIOBHMIO 3a/layM, HCCIEN0BaTh IMOCTPOSHHBIE MOJEIM C HCIOJb30BAaHUEM arlmapara
anreopsl.

DOYyHKUMH U TPaPUKU

OnepupoBarh TOHATUSAMU: (GYHKIHS, CHOCOOBI 3amaHus (QYHKIMH, OO0JIACTh OMpEeIeIeHUs U
MHOYECTBO 3HauUeHUH QyHKIMH, TpapuK QYHKIIUH, B3aUMHO 00paTHbIEC (GYyHKINH.

OnepupoBaTh NOHATHUAMM: YETHOCTh M HEUYETHOCTh (QYHKLIMH, HYIU (QYHKIOUHM, TPOMEXYTKU
3HAKOIOCTOSIHCTBA.

Hcnons3oBark rpaduku QyHKIUN A1 pEIICHUS] YPAaBHEHH.



Ctpoutp M 4uuTaTh rpaduKu JUHEHHON (DYHKIMM, KBaAPAaTUIHON (DYHKIMH, CTENEHHON (YHKUIHHU C
L[EJIBIM TIOKA3aTEJIEM.

Ucnonbs3oBark rpaduku (GYHKIUN OIS HCCIENOBAHUS MPOIECCOB U 3aBUCHUMOCTEH MpPU pPEUICHUH
3aja4 U3 JPYrUx y4eOHBIX MPEIMETOB M PeajbHOMN JKU3HU; BbIpaXaTb (OpMyJIaMH 3aBUCUMOCTH MEXKIY
BEJIMYHMHAMHU.

Havajia MmaTeMaTH4eCKOIo aHaJIN3a

OnepupoBaTh MOHATUSMHE: ITOCIEI0BATEIBLHOCTD, apU()METHUECKAs U TEOMETPUYUECKasi IIPOTPECCHH.

OnepupoBaTh NOHATHAMM: OECKOHEUHO YyObIBalolash IeOMETpUYecKas Iporpeccusi, CcyMma
0eCKOHEYHO yOBIBAIOIIECH reOMETPUUECKOM MTPOTPECCHHU.

3agaBaTh [0CIIEI0BATEIbHOCTH PA3IMYHBIMU CIIOCOOAMU.

Hcnons30Barh CBOWCTBA IOCIEAOBATEIBHOCTEH M IIPOTPECCUM I PELICHUS PEANbHBIX 3a7ad
IIPUKJIAHOTO XapaKTepa.

MHo:xecTBa H JIOTHKA

OnepupoBarh NOHATUAMH: MHOXKECTBO, OII€pAllMK HaJl MHOXKECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIN alapar sl ONUCAaHUs pealbHbIX IPOLIECCOB U SIBJICHUH,
IIPU PELICHUH 33/1a4 U3 JPYTUX y4eOHBIX IPEAMETOB.

OnepupoBarh NOHATUAMU: OIIPEEICHHE, TEOPEMA, CIIEICTBUE, 10Ka3aTEIbCTBO.

11 KJIACC

Yuciia 1 BbIYUCICHUA

OnepupoBaTh NOHATUAMHU: HATYPaJIbHOE, LIEJIO€ YUCIIO; UCIOIb30BaTh MPU3HAKU IEIMMOCTH LIEIBIX
YU Cell, Pa3JI0KEHHUE YMCiIa Ha POCThIE MHOXKUTEM IS PEILICHMS 3a1a4.

OnepupoBarh NOHATHEM: CTEIIEHD C PALMOHAIBLHBIM ITOKA3aTEIIEM.

OmnepupoBaTh MOHATUSMHE: JIOTAPU(PM YUCIIA, TECITUIHBIE U HATYPAIbHbIEC JTOTapU(PMBI.

YpaBHeHHS U HEPABEHCTBA

[IpumeHsTh CBOWCTBAa CTENEHW MJi1 MPeoOpa3oBaHMsI BBIPAKEHUN; OMNEPUPOBATH IMOHATHSIMMU:
MIOKA3aTeIbHOE YPAaBHEHUWE M HEPABEHCTBO; pEIIAaTh OCHOBHBIE THIIBI II0KA3aTEIbHBIX YpPaBHEHUN H
HEPaBEHCTB.

BeimonHATe 1peoOpa3oBaHUs BBIPAKEHHH, coJepXkKaluX JOorapu(Mmbl; ONEpPUPOBATH MOHATHIMM:
Jorapu(MUUecKoe ypaBHEHHE M HEPABEHCTBO; pelllaTh OCHOBHBIE THUIIbI JOTApU(PMHUUECKUX YpPaBHEHUH U
HEPABEHCTB.

Haxonuts pemenust mpocTeUInX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSAMHU: CUCTEMA JIMHEHHBIX YPAaBHEHHWM M €€ PEIICHUE; HUCIIOJIB30BATh CUCTEMY
JIMHEWHBIX YPABHEHUN JUIsl pEIICHUS TPAKTUYECKUX 3a4a4.

HaxomuTte pemieHuss NpoCTEHIIMX CUCTEM M COBOKYNHOCTEM pAlMOHAIBHBIX YpPaBHEHUH W
HEPABEHCTB.

MogenupoBaTh peajbHbIE CUTYyallMM Ha S3bIKE aireOphl, COCTABIATH BBIPAKEHUS, YpaBHEHUS,
HEPABEHCTBA M CHUCTEMBI 0 YCIOBHIO 33]1a4, MCCIIEI0BATh IOCTPOCHHBIE MOJEIN C HCIOJIb30BAaHUEM
arrmapara anreopsbl.

DyHKIUHN U TPaQUKH

OmnepupoBaTh MOHATUAMU: TEpUOJHUECKas (PYHKINS, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIUH, TOUKU
sKcTpeMyMa (pyHKIHMU, HanOoJbIlIee U HaMeHbIlee 3HaUeHUs! (PYHKIIUN Ha MPOMEKYTKE; UCIIOJIb30BATh MX
U1 MccieoBaHus (QYHKIIMH, 33JaHHON TpapUKOM.

OnepupoBaTh MOHATHAMH: TpaUKU TMOKa3aTeNbHOM, JOrapu@MUYECKOM U TPUTOHOMETPUUYECKUX
¢byHkuui; M300paXkaTb WX HAa KOOPJIMHATHOM IUIOCKOCTHM M HCIOJB30BAaTh JJISl PELICHUS YpaBHEHUH H
HEPABEHCTB.

N300pakaTh Ha KOOPIAUHATHON IUIOCKOCTH Ipa)MKU JIMHEHHBIX YPaBHEHUH M UCIOJIB30BATh UX IS
pELIECHHS] CUCTEMbI TMHEWUHBIX YpaBHEHUH.

Hcnonb3oBare rpadukd (QyHKIUE A8 HCCIEAOBAaHUS NPOIECCOB M 3aBUCHUMOCTEH M3 JpPYrux
y4eOHBIX JUCLUIUINH.

Havyana maTteMaTH4ecKoro aHajamusa

OmnepupoBaTh MOHATUSAMH: HeNpepbiBHAs (DYHKIMS, TNPOU3BOAHAS (DYHKIMH;, HCIIOIB30BaTh
TEOMETPUUYECKUIA U (PU3NUECKUI CMBICI MPOU3BOIHOMN TSI pEIIeHUs 3a/1a4.



HaxoauTh mpou3BOHBIC ATIEMEHTAPHBIX (DYHKIUH, BEIYUCIISTH MPOU3BOJIHBIE CYMMBI, TIPOU3BEICHUS,
4aCTHOTO (hyHKITHH.

Hcnonb30BaTh TPOU3BOAHYIO MJIsi HUCCIENOBaHWsS (DYHKIMM HAa MOHOTOHHOCTH U JKCTPEMYMBI,
MPUMEHSTH PE3YJIbTAThI UCCIICAOBAHMS K IIOCTPOCHUIO TPa(HKOB.

Hcnonb30BaTh MPOU3BOIHYIO /ISl HAXOXKACHHUS HAUTYYIIETO PEHICHHS B MPHKIAHBIX, B TOM YHCIC
COIMAIEHO-9)KOHOMHYECKHUX, 3a7a4ax.

OnepupoBarh MOHATHSIMH: MIEPBOOOpA3HAS U MHTErPai;, MOHUMATh FCOMETPUYCCKUA U (PU3NICCKUI
CMBICII MHTETpaa.

HaxomuTh mepBooOpa3Hbie 3JIeMEHTApHBIX (PYHKIIMIA, BRIYUCIATH HHTErpal mo ¢opmyne HproToHa—
JletiGHuma.

Pemarp npuknagaplie 3a7a4d, B TOM YUCIIE COIUATBHO-DKOHOMUYECKOTO W (PU3UYECKOTO XapaKTepa,
CpeACTBaMU MaTEMaTHYECKOTO aHaJIH3a.

TEMATHYECKOE IINTAHUPOBAHHUE
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[ToBTOpEHHE, 0000IIEHUE, CUCTEMATHU3 A
3HAHUH

®I'MC Mos mkoiia
https://lib.myschool.edu.
ru/market?filters=%22su
bjectlds%22%3A%5B%
22516%22%2C+%?2294
%22%5D%2C%22schoo
IClasslds%22%3A%221
0%22

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68 4 0

11 KUIIACC

Ne

n
/

I

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

KoaunuecTBo yacoB

Konr
poJb
HbIE
pabo
TBI

IIpak
THYE
cKHe
pabo
ThI

Bcer
0

DJIeKTPOHHbIE
(undpossbie)
o0pa3oBaTte/ibHbIE

pecypchl

CrerneHsp ¢ pallMOHATIBHBIM [TOKA3aTEIEM.
[Toka3zarenbHas ¢pyHkuus. IlokasarenbHble
YPaBHEHUS U HEPABEHCTBA
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Jlorapudmuueckas GyHKIHUS.
Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA

Tpuronomerpuueckre GyHKIUU U UX
rpaduxu. TpuroHomerpruueckue HepaBeHCTBA
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https://lib.myschool.edu
ru/market?filters=%22s
ubjectlds%22%3A%5B
%22516%22%2C+%22
94%22%5D%2C%?22sc
hoolClasslds%22%3A
%2211%22

®OI'IC Mos mkoia
https://lib.myschool.edu
ru/market?filters=%22s
ubjectlds%22%3A%5B
%22516%22%2C+%22
94%22%5D%2C%?22sc
hoolClasslds%22%3A
%2211%22




4 [IpousBoanas. [Ipumenenue nporu3BOIHON
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7 Harypanbnsle u niensie yucna
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3HAHUU

18

®OI'NC Mos mikoma
https://lib.myschool.edu
ru/market?filters=%22s
ubjectlds%22%3A%5B
%22516%22%2C+%22
94%22%5D%2C%?22sc
hoolClasslds%22%3A
%2211%22

®DI'MC Mos mkoia
https://lib.myschool.edu
ru/market?filters=%22s
ubjectlds%22%3A%5B
%22516%22%2C+%22
94%22%5D%2C%?22sc
hoolClasslds%22%3A
%2211%22

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

102

PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA «I'EOMETPUS»

IHOACHUTEJIBHAA 3AIIMCKA

BaxHoCcTh yueOHOro Kypca reOMETpUH Ha YpPOBHE CpPEAHEro oO0IIero oOpazoBaHHs 0O0ycIOBIEHA
MPAKTUYECKOM 3HAYMMOCTBIO METAlpeAMETHBIX M NPEAMETHBIX PEe3yJbTaTOB OOydYeHHs T€OMETPUU B
HaNpaBJICHUU JUYHOCTHOTO Pa3BUTHA oOydaromuxcs, GopMupoBaHus (yHKIMOHATBHON MaTeMaTHUECKOH
IPaMOTHOCTH, HW3YY€HHUs JPYrHX Y4eOHBIX JUCLHUIUIMH.
MPEJCTABICHUN O CYIIHOCTH U MPOUCXOXKICHUN I'€OMETPUIECKUX a0CTPaKIMi{, COOTHOLICHUN PEaIbHOTO U
UJCAIBHOTO, XapaKTepe OTPaKEHMsI MATEMaTU4YEeCKOW HAyKOW SIBIEHHH W IPOLECCOB PEAJbHOTO0 MHpA,

PazButne y oOyuaronmxcs MNpaBUIIbHBIX




MECTE F€OMETPUHM B CHUCTEME HAayK M POJIM MAaTEMaTH4YECKOIO0 MOJEIMPOBAHUS B Hay4HOM IIO3HAHUU U B
IPAaKTUKE CHOCOOCTBYET (POPMUPOBAHHMIO HAYYHOTO MHPOBO33PEHUS Yy4alllUXCs, a TaKXKe KauecTB
MBILUICHUS, HEOOXOAUMBIX JUISl aJalTallii B COBPEMEHHOM OOIIECTBE.

I'eomerpust sBiIsIeTCA OAHUM M3 0a30BBIX IPEIMETOB HA YPOBHE CPEAHEro o0Iero oopa3zoBaHus, TakK
Kak 00ecreynBaeT BO3MOKHOCTh U3YYCHHS KaK JUCLUUIUINH €CTECTBEHHO-HAYYHON HANpPaBICHHOCTH, TaK U
T'YMaHUTAPHOM.

Jlornyeckoe MbIUIeHHE, (OPMUPYEMOE MPH H3yYeHUH OOYy4aroIMMUCS TOHATUIHBIX OCHOB
IeOMETPUM U MOCTPOECHUM LIENOYKHU JIOTHUECKUX YTBEP)KIACHUH B XOJ€ PELICHMs I'€OMETPUUYECKUX 3ajad,
YMEHHME BBIBUIaTb WU OIPOBEPraTh TMIIOTE3bl HENOCPEIACTBEHHO HCIOJB3YIOTCS IpPHU pELICHUH 3anad
€CTECTBEHHO-HAyYHOI0 IIUKJIA, B YACTHOCTH U3 Kypca (pU3MKH.

YMeHHe OpUEHTHPOBATHCS B MPOCTPAHCTBE HIPaeT CYIIECTBEHHYIO pOJIb BO BCeX OO0IacTIX
JesTeNbHOCTH YenoBeka. OpueHTanus 4eI0BeKa BO BpEMEHHU U POCTPAHCTBE — HEOOXOAUMOE yCIOBUE €ro
COILIMANIBHOTO OBITHS, (hOpMa OTPAKEHHS OKPYKAIOIIEr0 MUPA, YCIOBHE YCIIEUTHOTO MO3HAHUS U aKTHBHOTO
npeoOpa3oBaHus JeicTBuTenpHOCTH. OnepupoBaHue MPOCTPAHCTBEHHBIMU 00pa3aMu OOBEAMHSAET pa3HbIe
BUJbl y4eOHOM M TPYAOBOH JEATEIBHOCTH, SIBISETCS OJHUM M3 NPOPECCHOHAIBHO BAXKHBIX KAdyeCTB,
MIO3TOMY aKkTyajbHa 3ajaya (OpMUPOBaHUS Yy OOYYalOIIMXCS IPOCTPAHCTBEHHOIO MBIIUICHUS Kak
Pa3HOBUAHOCTH OOpPA3HOTO MBIIUIEHHUS] — CYIIECTBEHHOI'O KOMIIOHEHTAa B IOJATOTOBKE K MPAKTUYECKOU
JesTeIbHOCTH [0 MHOT'MM HalpaBJICHUSAM.

Lens ocBoenust mporpammbl ydeOHOro Kypca «l'eomerpusi» Ha 0a30BOM ypOBHE OOYy4YECHHS —
o01eo0pa3oBaTelibHOE U OOIIEKYJIBTYpHOE pPa3BUTHE OOydaroluxcs yepe3 oOecledeHHe BO3MOXKHOCTH
NpUOOPETEHUSI U HUCIOJIB30BAHUS CUCTEMATUYECKAX T'€OMETPHUECKUX 3HAHWW M JIEHCTBHIA, CrCIM(PUIHBIX
reOMETPHH, BO3MOKHOCTH YCIIEIIHOr0 MPOJOJDKEHUsT 00pa30BaHUs MO CIIEHUATBHOCTSAM, HE CBSI3aHHBIM C
MIPUKJIAIHBIM UCIIOJIb30BAHUEM IT'€OMETPHUH.

IIporpamma no reomMeTpur Ha 6a30BOM ypOBHE MpeAHa3HadyeHa JUIsl 00y4aroUXCsl CPEIHEN IIKOIIbI,
HE HCIBITHIBABIIMX 3HAYMTEIbHBIX 3aTPYJHEHUII Ha ypOBHE OCHOBHOIO o001iero ooOpasoBaHusa. Takum
o0pa3om, oOyuaromyecs Ha 6a30BOM YpOBHE JIOJIKHBI OCBOUTH OOIIME MaTeMaTUUECKUEe YMEHHUS, CBSI3aHHbIE
co crenu(puKol reoMeTpun U HeoOXOOUMBIE JUIsl JKU3HM B COBpEeMEHHOM oOiiectBe. Kpome 3Toro, onu
MMEIOT BO3MOXKHOCTb U3yYUTh '€OMETpUI0 OoJjiee r1yOoKo, €Clii B AajJbHEHIIeM BOZHUKHET HEOOXOMMOCTb
B F€OMETPUYECKUX 3HAHUIX B MPO(ecCHOHATBHOMN e TeIbHOCTH.

JIoCTH)KEHHE 1LIeTTM OCBOEHMs MPOrpaMMbl 00ECNEUMBAETCS PEIIEHHEM COOTBETCTBYIOLIUX 3a/ad.
[IproputeTHbIMH 3aadyaMu ocBoeHusi Kypca «l'eomerpum» Ha 0azoBom ypoBHe B 10—11 kiaccax
SABJIIOTCSL:

e (opmupoBaHUE MNpEACTABICHUS O T'€OMETPUU KaK 4aCTH MHUPOBOM KyNbTYpbl M OCO3HaHHE €&

B3aMMOCBSI3U C OKPY’KAIOLUM MUPOM;

e (opMHUpOBaHME TMPEJCTABIEHUS O MHOTOTPAaHHUKAaX M TeJax BpalleHHs Kak O BaKHEHIINX
MaTEMaTHYECKUX MOJEIAX, NO3BOJISIOIINX ONUCHIBAaTh U U3y4aTh Pa3HbIC SIBJICHMS OKPY>KAIOIIErO
MUDA;

e (opMHUpOBaHME YMEHHUS paclO3HaBaTh Ha 4YepTeXkaX, MOJENAX M B pPEaIbHOM MHpE
MHOTOTPaHHUKU U TeJla BPALICHUS;

e OBJaJ€HUE METOJlaMHU pEeIIeHHUs 3a/Jad Ha MOCTPOEHHUS Ha H300paKEHUSX MPOCTPAHCTBEHHBIX
uryp;

e (opMHUpOBaHME YMEHHS ONEPUPOBATH OCHOBHBIMHM MOHSATHSAMU O MHOTOIpaHHMKAax W Tesax
BpAILIEHUS U UX OCHOBHBIMH CBOWCTBaMU;

e OBJAJICHUE AITOPUTMAaMHU PEIIEHHs] OCHOBHBIX TUIIOB 3a/ad; (JOPMHUpPOBAHHE YMEHHUS NMPOBOJIUTH
HECJIOXKHBIE JI0Ka3aTEIbHbIE PACCYKIEHUS B XOJ€ PELICHUS CTEPEOMETPUUECKUX 3a7ad U 3a/1ad C
MIPaKTUYECKUM COACpPKAHUEM;

® Da3BUTHE HHTEIUIEKTYaJbHBIX U TBOPYECKHUX CIIOCOOHOCTEH OO0yYarouuxcs, M03HaBaTeIbHON
aKTUBHOCTH, UCCIIEOBATEIbCKUX YMEHUMN, KpUTUYHOCTU MBILLUICHHUS;

e (opMupoBaHHE (YHKIMOHAIBHON I'PaMOTHOCTH, PEI€BAHTHON F€OMETPUU: YMEHUE Paclo3HaBaTh
IIPOSIBIICHUS] TEOMETPUYECKUX MOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B peabHBIX >KU3HEHHBIX
CUTyallUsX M TPU U3YYCHUHM JPYTUX Y4EeOHBIX TPEAMETOB, MPOSBICHUS 3aBUCUMOCTEH H
3aKOHOMEpHOCTEH, (OpMYIMPOBATH HX Ha S3bIKE I€OMETPUM U CO3/1aBaThb I'€OMETPUUYECKHE
MOJIETIM, TPUMEHATh OCBOEHHBIM TIE€OMETPUYECKHM amnmapaT MJid pEIIeHUus IPaKTUKO-
OPHEHTUPOBAHHBIX 3aJjau, UHTEPIIPETUPOBATh U OLIEHUBATh MIOJYyYEHHBIE PE3YIIbTATHI.



OTIUYUTENbHON OCOOEHHOCTHIO TIPOTPAMMBI SIBIISIETCS BKJIIOYEHHE B KypC CTEPEOMETPHH B Hadaje
€ro M3yueHHus 3aJay, pellaeMblX Ha YPOBHE HWHTYUTHBHOIO IO3HAHHS, U OMNPENEIEHHBIM 00pazoM
OpraHu3oBaHHas paboTa HaJg HUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO M MPOCTPAHCTBEHHOTO
MBIIUICHHS], CTUMYJIUPYET MPOTEKaHUE MHTYUTUBHBIX MPOILIECCOB, MOTUBUPYET K JaJbHEHIIEMY H3y4EHUIO
npeamera.

[Ipenmnourenue oTAaércs HArasSAHO-KOHCTPYKTUBHOMY METOAY OOY4YEeHHs, TO €CTh TEOPETUYECKHE
3HaHUS UMEIOT B CBOEW OCHOBE YYBCTBEHHOCTHb MPEIMETHO-IPAKTUYECKON esITeIbHOCTU. Pa3zButne
MIPOCTPAHCTBEHHBIX MPEACTABICHUN y y4allUXCs B Kypce CTEPEOMETPHM MPOBOAUTCS 32 CUET pEIICHUS
3aJ1a4 Ha CO3[JaHUE MPOCTPAHCTBEHHBIX 00pa30B U 3ajau Ha ONIEpUPOBAHNE ITPOCTPAHCTBEHHBIMHU 00pa3aMH.
Coznanue oOpaza HPOBOAMTCA C OMOPOMl Ha HArJISAHOCTh, a ONEPHUPOBAHUE 00pa3oM — B YCIOBUSX
OTBJICUEHHUS OT HATJIAITHOCTH, MBICIEHHOTO U3BMEHEHHS €r0 UCXOJIHOTO COJIepP KaHUsI.

OcHoBHBIE coaepxkaTenabHble JUHUU Kypca «I'eomerpum» B 10-11 kmaccax: «MHOrorpaHHUKHY,
«IIpsiMble ¥ TIOCKOCTHU B MPOCTpaHCTBeY, «Tena BpameHus», «BeKTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE.
dopMHUpOBaHUE JIOTUYECKUX YMEHUUN pachpelessieTcss He TOJBKO MO COJEPKaTeNbHBIM JIMHUSAM, HO U TIO
rojgam oOy4eHHs Ha YPOBHE CPEHET0 00IIero 00pa3oBaHusl.

Copepxanne 00pa30BaHUS, COOTBETCTBYIOIIEE MPEIMETHBIM pe3ylibTaTaM OCBOCHHUSA paboueit
MIPOrPaMMBI, PacTpeeIEHHBIM 10 TOJaM OOYYCHHUS, CTPYKTYPUPOBAHO TAKUM OOpPa30M, 4TOOBI OBIIAJCHHE
F€OMETPUYECKUMHU TOHSATHUSMU U HABBIKAMHU OCYIIECTBISJIOCH IOCIENOBAaTeIbHO U MOCTYNAaTeNbHO, C
COOJIFOJICHHEM TIPUHIUIIA TPEEMCTBEHHOCTH, 4YTOOBI HOBBIC 3HAHUS BKJIIOYAINCH B OOIIYI0 CHCTEMY
F€OMETPUUYECKUX TMPEACTABICHUN OO0yJarommxcsi, pacmmpsis U yriuyomnss e€, oOpa3ys MpOUHbIe
MHOECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha uzyuenue reomerpun otBoautcs 2 yaca B Henenmo B 10 kiacce u 1 vac B Henenmo B 11 kiiacce,
BCETO 3a J1Ba rojia ooy4yenus - 102 yueOHbIX daca.

COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMble ¥ MIOCKOCTH B IIPOCTPAHCTBE

OcHOBHbIE MOHATHS CcTepeoMeTpuu. Touka, mpsiMas, IUIOCKOCTh, HpocTpaHcTBO. lloHATne 006
AKCHOMAaTHYECKOM ITIOCTPOECHUH CTEPEOMETPUM: AKCUOMBI CTEPEOMETPUHU U CIIEACTBUSA U3 HUX.

B3aumHOE pacnosioKeHHE TPAMBIX B IPOCTPAHCTBE: IIEPECEKAIOUIMECS, NapajuleIbHBIE U
cKkpeuuBaromrecs mnpsMble. [lapauiebHOCTE NPSAMBIX M IUIOCKOCTEH B IPOCTPAHCTBE: IMApaUICIIbHBIE
MPSIMBIE B MPOCTPAHCTBE; MAPALIETBHOCTh TPEX MPSMBIX; MMAPATUIETBHOCTh MPSAMOM U INIOCKOCTH. YTIIBI C
COHAIPABJICHHBIMUA CTOPOHAMU; YroJI MEXIYy IpsAMBIMU B IIpocTpaHCTBE. IlapauieabHOCTh IUIOCKOCTEH:
MapajuleNIbHbIE IUIOCKOCTH; CBOMCTBA MNapajUIENBHBIX IIOCKOcTed. lIpocredmme mpoCTpaHCTBEHHBIE
(burypsl Ha MIOCKOCTU: TETpa’Ip, KyO, mapajuiesenure]; IoCTPOSHUE CeUeHUH.

[lepneHUKyYISAPHOCTD MPSAMOM M IUIOCKOCTHU: NMEPHEHIUKYISIPHBIE TIPSIMBbIE B MIPOCTPAHCTBE, MPSMbIE
NapajuleJIbHbIE U MEPIECHAUKYISPHBIE K IIJIOCKOCTH, MPU3HAK MEPIEHIUKYISIPHOCTH NPSAMOU U IJIOCKOCTH,
TeopemMa O MpsSMOM MNEePHEHIUKYISIPHOW IUIOCKOCTH. YTIbl B IPOCTPAHCTBE: YIrOJd MEXAYy MpsSMOM M
IJIOCKOCTBIO; JBYIPAHHBIM YrOJl, JIMHEWHBIA YroJl ABYTPaHHOro yria. IlepneHaukynsp M HakIOHHBIE:
paccTosiHue OT TOYKH JI0 IJIOCKOCTH, PAaccTOSHUE OT MPSAMOM 1O IUIOCKOCTH, HpoeKuus (GUrypbl Ha
IJIOCKOCTB. IleprenauKyISpHOCTD INIOCKOCTEN: NIPU3HAK MIEPIIEHIUKYIIIPHOCTH IBYX IUIOCKOCTeN. Teopema
0 TPEX MEPIEHAUKYIAPaXx.

MHOrorpaHHUKHU

IloHsiTME MHOTOTPAHHMKA, OCHOBHBIC JJIEMEHTBI MHOTOTDAHHMKA, BBIIYKJIBIE W HEBBITYKIIBIC
MHOI'OIPaHHUKH; pa3BEPTKa MHOrOrpaHHuka. [Ipusma: N-yroiapHas mpus3Ma; TpaHU U OCHOBAHUS IIPU3MBI;
npsMas M HaKJIOHHAas IpHU3Mbl; OOKOBask M IOJHAs IOBEPXHOCTh mpu3Mbl. [lapamnenenunern,
IIPSIMOYTOJIBHBIN NapaJlIeNIeNUIe ] U ero cBoiicTBa. [IupamMuaa: N-yrojabHas nupaMua, rpaHd U OCHOBaHUE
NUpaMUIbl; OOKOBast M MOJIHAS TIOBEPXHOCTh NMUPAMHUJIBL; MPABHIIbHAS U yCeUEHHAS MHUpaMHIa. DJIEMEHTHI
IpU3MBbl U iMpamuzbl. [IpaBuabHBIE MHOTOTPAHHUKH: ITOHATHE NTPAaBUJIBHOIO MHOIOTPAHHUKA; NTPABUIIbHAS
npu3Ma M MpaBUIbHAs NMUpPAaMUIA; MPaBWIbHAS TPEYrojibHas MUpaMuia U TMPaBHIBHBIA TETpa’ap; KyoO.



IIpencraBieHre 0 MpaBUIBHBIX MHOTOTPaHHMKAX: OKTa’Ap, AOoAEKa’ap M ukocadap. CedeHMs] NMPUBMBI U
MIUPAMHUIBI.

CuMMeTpusi B IPOCTPAHCTBE: CUMMETPUS OTHOCHUTENBHO TOYKH, HMPSIMOW, IIOCKOCTH. DJIEMEHTBI
CUMMETPUU B IUPAMUJAX, NapaUICICIUIEaX, TPAaBUIbHBIX MHOTOIPAaHHUKAX.

Bbruuciienue 3J€MEHTOB MHOTOTPaHHHMKOB: pEOpa, auaroHanw, yriasl. Ilmomans OoxoBoOit
IIOBEPXHOCTU U IIOJHOW IOBEPXHOCTH MNPSIMOM MPU3MBI, IUIOLIAJb OCHOBaHHWM, TeopemMa O OOKOBOIi
MOBEPXHOCTU TpsAMOM mpu3Mbl. [1omans O0KOBON MOBEPXHOCTH M MOBEPXHOCTH MPABUIBHON MUPaMUIbI,
Teopema o IIoImaan yceuéHHol nupamupsl. [lonstue 06 06béMe. O0bEM UpPaMUIbL, TPU3MBI.

[TonoGubie Tema B mpocTpancTBe. COOTHOUICHHS MEXKIY IUIOMAASIMU TOBEPXHOCTEH, 0O0BEMamu
MOIOOHBIX TEIL.

11 KIIACC

Tena Bpamenus

[unmuaapudeckast MOBEPXHOCTh, 00pa3yolye HIHHAPHYECKON MMOBEPXHOCTH, OCh IIMJIMHAPHYECKON
noBepxHocTu. LuauHap: ocHoBaHMA M OOKOBas MOBEPXHOCTh, 0Opa3yrolias U OCh; IUIOIIAAb OOKOBOW U
ITOJIHOM ITOBEPXHOCTH.

Konnueckass moBepXHOCTb, 00pa3yrolie KOHMYECKONW MOBEPXHOCTH, OCh M BEpIIMHA KOHHYECKOH
noBepxHOocTH. KOHYC: OCHOBaHME W BEpIIMHA, OOpa3yrom@as W OCh; IUIOMAAh OOKOBOW W TIOJHOH
MIOBEPXHOCTHU. Y CeUEHHBIN KOHYC: 00pa3ylole U BbICOTa; OCHOBaHUS U OOKOBAas IOBEPXHOCTb.

Cdepa u map: meHTp, paanyc, IMaMeTp; IUIOMAAb TTOBEPXHOCTH cdephl. B3anMHOEe pacnoiioxkeHune
cdepsl U MIIOCKOCTH; KacaTelbHasl IJIOCKOCTh K cdepe; MIomaab chepsl.

N300paskeHue Tes BpameHust Ha MIIOCKOCTH. Pa3BépTka mumHapa 1 KOHyca.

KomOuHanuu Ten BpallleHusl 1 MHOTOTpaHHUKOB. MHOrOrpaHHMK, ONMCaHHbIM 0KoJI0 cdepsl; chepa,
BIIMCAaHHAsl B MHOTOTPAHHUK, UM TEJIO0 BpalllEHUSI.

[Tonatue 06 o6wvéme. OcHOBHBIE CBoOicTBa 00BEMOB Ten. Teopema 00 00bEME MPSAMOYTOIBHOTO
napajuiesienunena u cieacTsus u3 He€. O0bEM HUIMHpa, KoHyca. O0bEM Iapa U MIoIa s CHEpHI.

ITonoGHble Tena B mpocTpaHcTBe. COOTHOLIEHHS MEXAY IUIOMAASMU IOBEpPXHOCTEH, oO0bEéMamu
MOJI00HBIX Tel.

Ceuenuss mwinHApa (MapajuledbHO W NEPHEHIUKYISPHO OCH), CEYEHUsI KOHyca (mapaijielibHoe
OCHOBAHUIO U MPOXO/SIILEE Yepe3 BEPIINHY), CEUCHHUs 11apa.

BekTopbl M KOOPpAUHATHI B IPOCTPAHCTBE

BexTop Ha miockoctu U B npoctpaHcTBe. Cll0KEHHE U BBIYMTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOpa
Ha 4yucio. PasnoxeHue BekTopa IO TpEM HEKOMIUIAHApHBIM BekTopaM. llpaBuio mnapamnenenunena.
Pemenne 3amad, cBA3aHHBIX C NMPUMEHEHHMEM IIpaBUI JACHCTBUN C BeKkTopamu. IIpsMoyronbHas cucrema
KoopauHaT B InpoctpaHcTtBe. Koopanuatel BekTopa. IIpocreiimne 3amaum B KOOpAMHATAX. YTOJI MEXKAY
BekTopamu. CKallipHOE MpPOU3BENEeHHE BEKTOPOB. BhluncieHne yrioB Mexay NPSMBIMH U IUIOCKOCTSIMHU.
KoopanHaTHO-BEKTOPHBIN METO/ TP PELIEHUN T€OMETPUYECKUX 3a/1a4.

IINTAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATBI

JIndHOCTHBIE  pe3ynbTaThl  OCBOEHHUS  MpOrpaMMbl  yueOHoro mpeamera  «MaTemMaTHKa»
XapaKTEPHUIYIOTCS:

I'paxxnanckoe BocnuTaHue:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON TMO3UIMU OOYYAIONMIETOCS KaK aKTUBHOTO W OTBETCTBEHHOTO
4JieHa POCCUICKOTO OO0IIecTBa, MPEACTABICHUEM O MaTEeMaTHYeCKHX OCHOBaX ()YHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBICHHUH, MPOIEAYP TPakJAaHCKOTO OOIIecTBa (BBIOOPHI, OMPOCHI U TP.), YMEHHEM
B3aMMO/ICHICTBOBATH C COIIMATBLHBIMUA HHCTUTYTAMH B COOTBETCTBUHU C MX (DYHKITUSIMU U HA3HAUCHUEM.

ITaTpuoTHYeCKOe BOCIMTAHME:

c(OPMHPOBAHHOCTBIO POCCUHCKOM TpPaKJAHCKOH MICHTUYHOCTH, YBAXKEHUS K IMPOLUIOMY U
HACTOSIIEMY POCCHMCKOM MAaTeMaTUKH, LEHHOCTHBIM OTHOIIEHUEM K JOCTHXKEHUSAM POCCUUCKUX
MAaTeMaTUKOB U POCCHUHCKOM MaTEMaTHMYE€CKOW WIKOJbI, K HCIOJb30BAHUIO 3THUX IOCTHKEHUH B IPYrUX
HayKaX, TEXHOJIOTHSIX, Cepax SIKOHOMUKHU.



JlyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

OCO3HAaHHMEM JyXOBHBIX IEHHOCTEH POCCHUHCKOT0 Hapoza; CGOpPMHPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHMsI, ITHUYECKOTO TOBENCHHUS, CBSI3aHHOTO C TMPAKTHUYECKUM MPUMEHEHHEM JOCTHIKCHUN HAyKu W
JESTeTbHOCTHIO YUEHOT0; OCO3HAHMEM JIMYHOTO BKJIJa B MOCTPOSCHUE YCTOMUUBOTO OYAYIIETO.

cTeTHYECKOE BOCITUTAHNE:

ACTETUYECKUM OTHOIICHHEM K MHUpY, BKJIIOYAsh ASCTETUKY MAaTeMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a7a4, PEUICHUH, PACCYXICHUI; BOCIPHUMYNBOCTHIO K MaTEMAaTHYECKHM aCIIEKTaM Pa3IUYHBIX
BUJIOB UCKYCCTBA.

du3nyeckoe BOCIUTAHHE:

C(OPMHPOBAHHOCTHIO YMEHHS TMPUMEHATh MaTeMaTHYECKHWE 3HaHUS B HMHTEpecax 3JI0pOBOTO U
Oe3omacHoro o0pa3a JKW3HM, OTBETCTBEHHOTO OTHOIICHHMS K CBOEMY 370POBBIO (3I0pOBOE MHUTAHUE,
cOaTaHCUPOBAHHBIN PEXHM 3aHATUH W OTAbIXA, PEryispHas (U3NYecKas aKTUBHOCTB); (HU3UYIECKOTO
COBEPIICHCTBOBAHUS, TIPU 3aHATUSAX CIIOPTHBHO-030POBHTEIBHON JIESATSILHOCTHIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM IIEHHOCTH TPYIOJIOOUS, WHTEPECOM K pPa3IHYHBIM cdepam
npoeCCUOHATILHON JEATEIbHOCTH, CBSI3aHHBIM C MATEMAaTHKOW M €€ MPUIIOKCHUSIMHU, YMEHUEM COBEPIIAThH
OCO3HAaHHBIM BBIOOp Oyaymied npodeccuu ©  Peaanu30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI;
TOTOBHOCTBIO U CIIOCOOHOCTBIO K MaTeMaTH4eCKOMYy OOpa30BaHHIO M CaMOOOPA30BAHMIO HA MPOTSHKEHUH
BCEH KM3HU; TOTOBHOCTHIO K AKTUBHOMY YYaCTHIO B PEIICHHM IMPAKTUYCCKHX 33Ja4 MaTeMaTHYCCKOU
HATIPaBJICHHOCTH.

JIKOJOrHYeCKoe BOCIIUTAHNE:

C(OPMHPOBAHHOCTHIO 3KOJIOTMYECKON KYJIbTYpPhl, TOHUMAHUEM BIIMSHUS COLUATBHO-IKOHOMUYECKUX
MPOIIECCOB HAa COCTOSIHME MPHUPOJHONW M COIMAIbHOM Cpeabl, OCO3HAaHHUEM TIII00AJBHOrO XapakTepa
AKOJIOTUYECKUX TPOOJIeM; OpUCHTAIMEeH HAa TPUMEHEHUE MATeMAaTHUYCCKUX 3HAHWM I pEIIeHHs 3ajad B
00JacTi OKpY)KArOIIeH Cpebl, TUIAHWPOBAHUS TOCTYIIKOB M OIEHKA WX BO3MOXKHBIX TOCIEIACTBHMA IS
OKpY>Karolleu Cpeibl.

IleHHOCTH HAYYHOTO MO3HAHMS

c(hOPMHUPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU
U OOIIECTBEHHOW TPAKTHKH, TIOHUMAaHUEM MAaTEeMAaTHUYECKOH HayKu Kak cdepsl YeIOBEYECKOM
JeSITeIbHOCTH, STanoB €€ Pa3BUTHUS M 3HAYMMOCTH JJS PAa3BUTHUS IUBWIM3AIMHU; OBIAJICHHEM SI3bIKOM
MaTEeMaTHKU U MaTEMaTHYECKON KYJIBTYpOH Kak CPEJCTBOM IO3HAHWS MHPA; TOTOBHOCTHIO OCYIICCTBIIATH
MPOEKTHYIO ¥ HCCIIEA0BATENbCKYIO IEATENbHOCTh HHANBUIYaTIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3ynbTaThl OCBOGHHUS TMpOTrpamMMbl  ydeOHOro mpeamera «MaremMaTHuKa»
XapaKTepU3YIOTCS OBJIAJICHUEM YHUBEPCATBHBIMH HO3HABAMENbHBIMU OCUCMBUAMU, YHUBEPCATbHbIMU
KOMMYHUKAMUBHBIMU OClICTNEUAMU, YHUBEPCATbHBIMU Pe2YAMUEHLIMU OeUCMBUAMU.
1) Vuueepcanvuvie nosnasamenvmvie Oeiicmsus, obecneuusarom @Gopmuposanue 0OA306bix
KOCHUMUBHBIX NPOYECCO8 00VUaAOWUXcs (0c8oeHue Memo008 NOZHAHUSL OKPYHCAIOWE20 MUpa,; npumeHeHue
JI02UYeCKUX, UCCe008amenbCKUX onepayuil, ymeHuu pabomams ¢ ungopmayueti).
basoBble Jlornyeckue 1eMcTBUA:
® BBIBISITH M XapaKTEPHU30BaTh CYIICCTBCHHBIC MPH3HAKA MAaTEMaTHYECKUX OOBEKTOB, TOHSATHH,
OTHOIICHUH MEXIy TOHATUAMA;, (DOPMYJIHPOBATh OMNpPEICICHHUS TIOHSATHH, YCTaHABJIMBATH
CYIIECTBEHHBIH MPHU3HAK KIacCCH(PHUKAIIUU, OCHOBAHUS ISl OOOOIICHUS U CPABHEHUS, KPUTEPUU
MIPOBOIMIMOTO aHAJTH3a;
® BOCIOPHHHMATH, (QOPMYJIHPOBATH U MpeoOpa3oBBIBATh CYXACHHS: yTBEpAUTEIbHbIE U
OTpUIaTeNbHBIC, EIMHUYHBIC, YACTHBIC U OOIIIHE; YCIOBHBIC,

® BBIBISTH MaTEMaTHYECKHUE 3aKOHOMEPHOCTH, B3aWMOCBSI3H M MPOTUBOpEUUs B (akTax, JNaHHBIX,
HaOJIO/IEHUSAX W YTBEP)KICHUSX; Mpeajaratb KPUTEPUHM JUIsl BBISBICHHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUI;

e JenaTh BBIBOABI C HCMHOJb30BAaHUEM 3aKOHOB JIOTWKH, JEAYKTUBHBIX M HMHIYKTHUBHBIX
YMO3aKJIIOUeHU N, YMO3AKIIOUCHUH IO aHAJIOTUH;



IIPOBOAUTH CAMOCTOSITEJIBHO J0Ka3aTeIbCTBA MATEMaTHMUECKUX YTBEPKIACHUM (NpsAMBIE U OT
IIPOTUBHOI'0), BBICTPaWBaTh AapryMEHTAlMIO, IPUBOJUTh MpPUMEPHl U  KOHTPIPHUMEPHI;
000CHOBBIBaTb COOCTBEHHBIE CYKIECHUS U BBIBOJIBI;

BBIOMpATh CHOCO0 pemieHus y4eOHOW 3ajauu (CpaBHMBATh HECKOJBKO BAapHAHTOB pEILCHHUS,
BbIOMpPATh HanOOJIee MOIXOAAIINHA ¢ YIETOM CAMOCTOATEIBHO BBIZICIICHHBIX KPUTEPHUEB).

Ba3oBble ucciaenoBarejhLCcKue AeiicTBHA:

MCIIOJIb30BaTh BOMNPOCHI KaK HMCCIICOBATEIIbCKUNA HMHCTPYMEHT TO3HaHUSA; (HOPMYJIHMPOBAThH
BOMPOCHI, (PUKCHUpYIOIIHE TNPOTUBOpEUHE, IMpoOJIeMy, YCTaHABIMBAaTh HCKOMOE M JIaHHOE,
(OpMHPOBATH TMITOTE3Y, APT'YMEHTUPOBATH CBOKO IMO3UIIUI0, MHEHHE,

MIPOBOJIUTh CAMOCTOSITEJIbHO CIUITAHUPOBAHHBIM 3KCIIEPUMEHT, MCCIICJOBAHUE 110 YCTAHOBJICHHIO
0COOEHHOCTEH MaTEMaTHYECKOr0 00ObEKTa, IBJICHHUS, IIPOLIECCa, BBISIBIICHUIO 3aBUCHMOCTEH MEXKITY
00BEKTaMHU, SIBJICHUSMH, TIPOIIECCAMH;

CaMOCTOSTENLHO (DOPMYJIHpPOBaTh OOOOIMICHHS W BBIBOABI 110 pE3yJIbTaTaM MPOBEAEHHOTO
HAOJIIO/ICHUS, UCCIICIOBAHUS, OLICHUBATh JOCTOBEPHOCTh MOJYYCHHBIX PE3YJIbTATOB, BHIBOJOB U
000011eHMIT;

IIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE IPOIECCA, a TAKKE BBIABHIaTh IPEINOIOXKECHHS O €ro
Pa3BUTHH B HOBBIX YCJIOBHSIX.

Pa6ora ¢ undopmanmueii:

BBISIBJIATH Ie(DUIIUTH HH)OPMAIUH, JaHHBIX, HEOOXOAMMBIX JIJISl OTBETA HA BOIPOC U JIJISl PEIICHUS
3ajauu;

BEIOMpATh MHPOPMAITHIO U3 UCTOYHUKOB PA3IMIHBIX THUIIOB, aHAJTHU3UPOBATh, CHCTEMATU3HPOBATH
Y MHTEPIIPETUPOBATh MH()OPMAIIUIO PA3TUYHBIX BUIOB U (DOPM MPEICTABICHHUS;

CTPYKTYpUpPOBaTh WHQPOPMAIUIO, MPEICTABIATh €€ B pa3iMyHbIX (OpMax, WILIOCTPHUPOBATH
rpaguvecKu;

OIICHUBATh HAAEKHOCTh MH(DOPMAIIMH TT0 CAMOCTOSATEIIBHO CHOPMYITUPOBAHHBIM KPHTEPHUSIM.

2) Vuusepcanvhbie KOMMYHUKAmMuUHbLe 0elicmaust, 06ecneyusarom cqhropMupo8aHHOCMb COYUATbHBIX
HABBIKO8 00YUAIOWUXCAL.
Oo0mienmne:

BOCIIpUHUMATDb U q)OpMy.]'II/IpOBaTI) CY>KACHUA B COOTBECTCTBHUH C YCIIOBUSAMU U LCIIAMU O6IIICHI/I$[;
SICHO, TOYHO, I'PaMOTHO BBIPpAXaTh CBOIO TOYKY 3PCHUA B YCTHBIX U IMMCbMCHHBIX TCKCTAX, JaBaTb
MOSICHEHHUSI 110 XO/1y PEeIIeHHs 3a/1a4i, KOMMEHTHPOBATh MOJYUYEHHBIN pe3ylbTar;

B XOJIe 0OCYXKJIEHHUS 3a]]aBaTh BOMPOCHI MO CYIIECTBY 00CYXIaeMOU TEMBI, TPOOJIEMBI, perraeMoit
3aa4yu, BBICKA3bIBATb HWACHU, HAILCJICHHBIC HAa IMOMCK PCUHICHUA; COIOCTABJIATHL CBOU CYXKICHHA C
CYXACHHUSIMH JPYTMX YYaCTHHKOB JHAllora, OOHApYKHUBATh PAa3IMYUE M CXOJCTBO MO3UILUH; B
KOPPEKTHOH (opMe GopMyTUPOBATH PA3HOTIIACHS, CBOM BO3PAXKCHHS;

MPENCTaBIATh PE3yNbTaThl pEUICHUS 3a/Jayd, OKCIIEPHUMEHTa, HCCIeIOBaHUs, TIPOEKTa,;
CaMOCTOSITENTLHO BBHIOMpATh OpMAT BHICTYIUICHUS C YIETOM 3a/1ad Mpe3eHTAIlNH U 0COOEHHOCTE!
ayTUTOPHH.

CoTpyann4ecTBo:

IIOHUMATh U HUCII0JIB30BaTh NPCUMYIIICCTBA KOMaHHHOﬁ u HH)IHBH}IyaJILHOfI pa6OTI)I IIpH pCIICHUN
y‘-Ie6HBIX 3aaa4; MNOPHUHUMATb LOCJIb COBMECTHOU ACATCIIBHOCTH, IUIAaHUPOBATH OPraHU3aInnuio
COBMECTHON paboOThI, pachpeneNsaTh BHABI padoOT, IOTOBApUBATHCS, OOCYXKAATh MpoOIecC U
pe3yabTaT paboThl; 0000IATh MHEHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBATh B TPYNIOBBIX opmax paboThl (00CYXIeHUSI, 0OMEH MHEHUH, «MO3TOBBIE IITYPMBI»
Y UHBIE); BBIIIOJHATH CBOIO YacTh pabOThl U KOOPAUHUPOBATH CBOU JIEHCTBUS C IPYTMMH YJICHAMH
KOMaHJbl; OLIEHWBAaTh KadecTBO CBOEro0 BKJIaJa B OOWMH MPOAYKT MO KPHUTEPUSM,
cOpMyIHPOBaHHBIM YYaCTHUKAMH B3aUMOACHUCTBHSL.

3) Vuusepcanvhvie pezynsamuenvle Oeiicmus, obecneuusarom —GopmMuposanue  CMbLCIOBbIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCHIU.
Camoopranuszaums:

COCTABIIATH IJIaH, AITOPUTM PELICHUS 33auH, BEIOUPATh CIOCO0 pelIeHus ¢ y4€TOM UMEIOLINXCS
PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPHAHTHI
penieHuit ¢ yaéToM HOBOW MH(OpMaITUH.

CaMOKOHTPOJIb:



e BJaJeTh HaBbIKAMM I[IO3HABATEIBbHON peQIIEKCHH KaK OCO3HAHMS COBEPIIACMBIX ICHCTBUH H
MBICIMTEIBHBIX MPOIECCOB, X PE3yIbTATOB; BIAAETh CIIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJIS
IIpoLecca U pe3yJibTaTa pelIeHUs] MATEMaTHYeCKON 3a/1a4H;

® [PEIBUJAETH TPYAHOCTH, KOTOPBIE MOTYT BOZHMKHYTH IIPH PELICHUH 33/1a4d, BHOCUTHb KOPPEKTHUBBI
B JICATEIILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, TaHHBIX, HAMICHHBIX OIIMOOK, BBISBICHHBIX
TPYAHOCTEH;

® OIICHUMBATh COOTBETCTBUE PE3Yy/bTaTa LI U YCIOBUSAM, OOBSICHATH NMPUUMHBI TOCTUIKCHUS WIIH
HEIOCTHKEHHS PE3YJIbTAaTOB ACATENbHOCTH, HAXOAUTh OMHMOKY, AaBaTh OLEHKY NpUOoOpeTEHHOMY
OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI
10 KJTACC

OnepupoBarh MOHATHAMH: TOUKA, MPSMas, INIOCKOCTb.

[IpuMeHsITh aKCHOMBI CTEPEOMETPUH U CIIEJCTBUS U3 HUX IIPU PEIICHUU T€OMETPUUYECKHUX 3a/1ad.

OnepupoBarh NOHATUSAMU: MAPALIEIBHOCTh U MEPIEHAUKYISIPHOCTD MPSAMBIX U TIOCKOCTEH.

KnaccugunupoBars B3aMMHOE pacioioKEHUE NPSIMBIX U IIJIOCKOCTEHN B IPOCTPAHCTBE.

OnepupoBarh MOHSITUSAMHU: JIBYTPAHHBIN YroJ, TPaHU JBYTPAHHOTO Yria, pedpo ABYTPaHHOIO YIIIa;
JIMHEMHBIN yroJ IBYTPAHHOIO yIia; rpaaycHas Mepa JIBYTPaHHOIO yrija.

OnepupoBarh MOHATUSMU: MHOTOTPAHHMK, BBIMYKJIBIA W HEBBIMYKIbI MHOTOTPAHHUK, SJEMEHTHI
MHOTOTpaHHHKA, TPABUIbHBII MHOTOTPaHHUK.

Pacrio3naBaTe  OCHOBHBIE BHABl MHOTOTPAHHHMKOB (MUpaMHIa; TMPU3MA, HPSIMOYTOJIBHBII
napajuiesienumnen, Kyo).

KrnaccudunupoBare MHOTOTpaHHHKH, BBIOMpAas OCHOBaHMS JJs KiaccU(PUKAUyM (BBIMYKIbIE U
HEBBIMYKIIBIC MHOTOTPAHHUKH, TPABWIGHBIC MHOTOIPAHHUKH, TIPSIMbIE ¥ HAKJIOHHBIC TIPU3MBI,
napaieNenune/ibl).

OnepupoBath NOHATHAMU: CEKYIIas INIOCKOCTh, CEYE€HNE MHOTOTPAaHHHUKOB.

OOBACHATH MPUHIUIBI TOCTPOCHUS CEYEHUH, UCIIOIB3YsI METO]] CIIE/IOB.

Crpouth cedyeHuss MHOTOTPaHHUKOB METOJ/IOM CIIEIOB, BBIIOJIHATH (BBIHOCHBIE) MJIOCKHE YEPTEKH U3
PHUCYHKOB ITPOCTBIX 00BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemarp 3a7aun Ha HaXOX/I€HUE FEOMETPUUECKUX BEJIMYMH MO o0pas3aM WIH aJropuTMaM, NpUMEHsIs
W3BECTHBIE aHATUTUYECKUE METOJbI MPHU PEHICHUH CTaHIAPTHBIX MAaTEMAaTHUECKHUX 3a/1a4 Ha BBIYHCIICHUE
paccTossHUM MeXAYy JBYMs TOUYKaMM, OT TOYKHM JO MpPSIMOHW, OT TOYKH JI0 IUIOCKOCTH, MEXIY
CKPEIIMBAIOIIUMUCS TTPSIMBIMHU.

Pemartp 3a7aun Ha HaXOX/I€HUE TEOMETPUUECKUX BEJIMYMH MO0 o0pas3aM WIH aJropuT™MaM, NpUMEHsIs
W3BECTHHIE aHATMTHUYECKHE METOMbI MPU PEHICHUH CTaHIAPTHBIX MaTEMaTHYECKHX 3a7ad Ha BBIUYHCIICHHE
YIJIOB MEX]Yy CKPEIIMBAIOMIMMUCSA MPSAMBIMU, MEXAY HPSIMOH U IJIOCKOCTBIO, MEXAY IUIOCKOCTSMH,
JIBYTPAHHBIX YTJIOB.

Boruncnsate 00bEMBI M MIIOLIAAM TOBEPXHOCTEH MHOTOTpaHHUKOB (TMpu3Ma, MHpaMuia) C
IpUMEHEHHEM (OPMYI; BBIYUCIATH COOTHOUICHHMS MEXIy IUIOMAAIMU TOBEpPXHOCTEH, 00bEMaMu
MO0I00HBIX MHOTOI'PaHHUKOB.

OnepupoBaTh NOHATUAMHU: CUMMETPHUS B IPOCTPAHCTBE; LIEHTP, OCh U INIOCKOCTh CUMMETPHUU; LIEHTD,
OCb U INIOCKOCTh CHMMETPHH (PUTYPHI.

W3Bnekatrb, TmpeoOpa3oBbIBAaTh M HHTEPIPETUPOBATH WHGOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUYecKuX QUrypax, npeacTaBIeHHYIO Ha YePTEKaxX U PUCYHKaX.

[IpumeHsaTh reomeTpuueckrue (GaxkThl JUIsl PEeIICHHs CTEPEOMETPUYECKHX 3a/ad, MPEeroararomiux
HECKOJIBKO LIaroB pPeUIeHUs], €CIH YCIOBUS MPUMEHEHHUS 3aJJaHbl B IBHOH (opMe.

[TpumeHsTH MpOCTEiiIe TpPOrpaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKAITMOHHBIE CUCTEMBI TIPU
pEIIeHNN CTePEOMETPUUECKHX 3a/1au.

[IpuBOIUTE MpPUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEH B MPUPOAEC U KU3HU, PACIO3HABATH
MPOSIBJIEHUE 3aKOHOB FT€OMETPHUH B UCKYCCTBE.

[IpuMeHsITh MOTYYCHHBIE 3HAHUS HA MPAKTHUKE: aHAIM3HPOBATh PEATbHBIC CHUTYAIlUd M MPUMEHSTH
M3YYCHHBIC MOHATHS B MpOIECCe MMOHMCKA pElIeHUs MaTeMaTU4YecKu CHOpMYIUPOBAHHOM MPOOIIEMBI,
MOJIETIMPOBATh pEAJbHBIE CUTYyallUHM Ha SA3BIKE TIE€OMETPUH, MCCIEAOBATH IIOCTPOCHHBIE MOJEIH C



UCIIOJIb30BAHUEM T€OMETPUUECKUX MOHITUI M TEOpeM, almapaTa ajareOphl; pemarb MpakKTUYecKHe 3aJauu,
CBSI3aHHBIE C HAX0XKJICHHEM T'€OMETPUUECKUX BEIUYHH.

11 KIIACC

OnepupoBarh TOHATHSIMHU: IMJIMHIPUYECKAass TOBEPXHOCTh, OOpasylolIWe IMIUHIAPHYECKON
MOBEPXHOCTH; IWIMHJP, KOHWYECKAash TOBEPXHOCTh, OOpa3ylolIe KOHMYECKON MOBEPXHOCTH, KOHYC;
cepueckast TOBEPXHOCTb.

Pacnio3naBats Tena BpameHus (IIHHAP, KOHYC, cdepa U map).

OOBACHATH CIIOCOOBI MOTYYCHHS TEIT BPALCHHUS.

KnaccudumupoBars B3auMHOE pacnosokKeHHe Cephl U TITOCKOCTH.

OmnepupoBaTh MOHSATUSIMH: IIAPOBOH CErMEHT, OCHOBAaHHME CETMEHTA, BBICOTA CETMEHTA; IapOBOM
CIIOH, OCHOBAHHKE IIAPOBOTO CJIOS, BEICOTA LIAPOBOTO CIIOS; IIAPOBON CEKTOP.

Bbrauciiate 00bEMBI M TUIOMIAAN TOBEPXHOCTEH Tell BPALICHHS, TEOMETPHYECKUX TEJ C MPUMEHEHUEM
dbopmyL.

OnepupoBarh NOHATHSIMH: MHOTOI'PAaHHUK, BIIMCAHHBIA B cepy U ONMMCAHHBIN OKOJIO cdepsl; chepa,
BIIMCaHHAsd B MHOI'OI'PaHHUK WJIA TCJIO BPpAIlICHHA.

BBIUUCIIATE COOTHOIIEHHS MEXKTY TUTOIIASIMK [TOBEPXHOCTEH M 00bEMaMU TOJJOOHBIX TEII.

N306paxkaTs n3y4aembie GUTYPHI OT PYKH U C TPUMEHEHHEM TPOCTHIX YePTEKHBIX HHCTPYMEHTOB.

BBINONHATE (BBIHOCHBIE) TUIOCKHE YEPTEIKH W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI CBEPXY,
cOOKyY, CHH3Y; CTPOUTB CEUCHHS TEJI BPALCHHUS.

W3BnekaTh, WHTEPIPETHPOBATH K  MPEeoOpa3oBbIBaTh HWHQPOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPHUECKUX (PUTYpax, MPEICTABICHHYIO Ha YePTEKaX U PUCYHKAX.

OmnepupoBath MOHATUEM BEKTOpP B IPOCTPAHCTBE.

Brimmonaare HeﬁCTBHﬂ CJIOKCHUA BCKTOPOB, BbIYMTAHWA BCKTOPOB M YMHOXCHHUA BCKTOpA HAa 4YHCJIO,
OOBSICHAITH, KAKUMHU CBOMCTBAMU OHH 00JIaJatoT.

[TpuMeHsITh MpaBUIIO apajuIeIICITHIIC/IA.

OnepupoBarh MOHSATHUSMH: JEKAPTOBBI KOOPAWHATHI B MPOCTPAHCTBE, BEKTOP, MOAYJIh BEKTOPA,
PaB€HCTBO BEKTOPOB, KOOPAWMHATHI BEKTOPA, YIroJl MCKAY BECKTOPAMH, CKAIIPHOC MMPOU3BECACHNEC BEKTOPOB,
KOJUIMHEApHbIE U KOMITJIAHAPHBIE BEKTOPBHI.

HaxomuTh cyMMy BEKTOPOB M MPOU3BECHUE BEKTOPA HA YUCIIO, YTOJI MEXKY BEKTOPAMH, CKAISIPHOE
MIPOU3BEICHUE, PACKIIAABIBATH BEKTOP IO IBYM HEKOJUTMHEAPHBIM BEKTOPAM.

3a/1aBaTh IOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOPIUHAT.

[IpumensaTh reomerpuueckue (HakThl AN PEUICHUS CTEPEOMETPHUYECKHMX 3a7ad, MpPearnoiararoinx
HCECKOJIBKO MIaroB p€lICHUs, €CJIN YCIIOBUA IPUMCHCHUSA 3a/IaHEI B SIBHOU q)opMe.

Pematp npocreiinye reoMeTpruuecKre 3a/1a4i Ha IPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METO/A.

Pemrate 3ala4Y Ha J0Ka3aTCJIbCTBO MATEMATHUYCCKUX OTHOIIIEHUU U HaXO0XIACHUC T'COMCTPUUCCKUX
BEeJIMYMH 1O O0pa3laM WIM aJIropuTMaMm, NMPHUMEHSS W3BECTHbIE METOJbl MPU PEUIEHWH CTaHAAPTHBIX
MaTeMaTHYECKHX 3ajad.

[IpumeHsTHh MpocTeiire MporpaMMHBIE CPEICTBA U DIIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI TPU
pEIIeHNN CTEPEOMETPUICCKIX 3a]1ad.

[IpuBOIMTE MpUMEpPHl MaTEMATHYECKUX 3aKOHOMEPHOCTEW B MPUPOAEC U KU3HU, PACIO3HABATH
IMPOABJICHUEC 3aKOHOB I'€COMETPHUHN B UCKYCCTBE.

[IpuMeHsITh MONTYYeHHBIE 3HAHUS HA TMPAKTHUKE: aHAJTU3UPOBATh pPEallbHbIE CUTYAallUd U MPUMEHSThH
M3YYCHHbIE MOHATHS B IpOLECCe IOMCKA pEIIeHHUs MaTeMaTU4YecKu CHOpPMYIUPOBAHHOW MpPOOIIEMBI,
MOJICTIUPOBATh peadbHbIE CUTyallUd Ha S3bIKE TEOMETPUH, HCCIEAO0BAaTh IMOCTPOSHHBIE MOJETH C
HCIIOJIB30BAHHUEM I'€COMCTPHUICCKUX HOHATHH U TEOpEM, alrrapara anre6pf,1; pe€maTh MPAKTHUYCCKUC 3aJ1avuu,
CBA3aHHLBIC C HAXOXKIACHUCM I'COMCTPHUICCKUX BCIUYHH.

TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC

Ne HaumeHoBaHuUe pa3iesioB H TeM Koan4yecTBO 4acoB JJIeKTPOHHBIE

n/  mporpamMmbl Bcer Konr IIpak (undpossie)

I 0 poJb THYE o0pa3oBaTejibHbIE




BBenenue B crepeoMeTpurio

10

HbIe
pabo
ThI

CKHe
pado
ThI

pecypchl

®I'MC Mos mkoia
https://lib.myschool.edu.
ru/market?filters=%22su
bjectlds%22%3A%5B%
22516%22%2C+%2294
%22%5D%2C%22schoo
IClasslds%22%3A%221
0%22

IIpsiMBIE U TUIOCKOCTU B IPOCTPAHCTBE.
[TapamenpHOCTh IPSIMBIX U IIIOCKOCTEN

12

®I'C Mos mkoia
https://lib.myschool.edu.
ru/market?filters=%22su
bjectlds%22%3A%5B%
22516%22%2C+%?2294
%22%5D%2C%22schoo
IClasslds%22%3A%221
0%22

[lepneHUKyYISIPHOCTD MPSAMBIX U
IJIOCKOCTEN

Vrasr MCKAY NPAMBIMHA U IIJIOCKOCTIAMU

12

10

OI'MC Mos mikoia
https://lib.myschool.edu.
ru/market?filters=%22su
bjectlds%22%3A%5B%
22516%22%2C+%2294
%22%5D%2C%22schoo
IClasslds%22%3A%221
0%22

®DI'MC Mos mkoia
https://lib.myschool.edu.
ru/market?filters=%22su
bjectlds%22%3A%5B%
22516%22%2C+%?2294
%22%5D%2C%22schoo
IClasslds%22%3A%221
0%22

MHororpanHuku

O6BbEMBI MHOTOIPaHHUKOB

11

®OI'YC Mos mikoma
https://lib.myschool.edu.
ru/market?filters=%22su
bjectlds%22%3A%5B%
22516%22%2C+%2294
%22%5D%2C%22schoo
IClasslds%22%3A%221
0%22

®OI'YC Mos mikoma
https://lib.myschool.edu.
ru/market?filters=%22su
bjectlds%22%3A%5B%
22516%22%2C+%2294
%22%5D%2C%22schoo
IClasslds%22%3A%221
0%22

[ToBTOpEHUE: cevueHus, pacCTOSTHUS U
YIJIBI

®I'YC Mos mikona
https://lib.myschool.edu.
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ITPOTPAMME
11 KUIIACC
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Tena BpameHus

68
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ru/market?filters=%22su
bjectlds%22%3A%5B%
22516%22%2C+%2294

%22%5D%2C%?22schoo
IClasslds%22%3A%221
0%22

DJIeKTPOHHbBIE
(uudpossbre)
oOpa3oBaTeJibHbIE

pecypchl

®I'MIC Mos mkoia
https://lib.myschool.edu.
ru/market?filters=%22su
bjectlds%22%3A%5B%
22516%22%2C+%2294
%22%5D%2C%22schoo
IClasslds%22%3A%221
1%22

O0BEMBI TEN

BekTopbl 1 KOOpIMHATHI B
IIPOCTPAHCTBE

[ToBTOpenue, 060061IeHNE,
cUCTEMaTH3aInsI 3HAaHUH

10

OI'NC Mos mikoia
https://lib.myschool.edu.
ru/market?filters=%22su
bjectlds%22%3A%5B%
22516%22%2C+%2294
%22%5D%2C%22schoo
IClasslds%22%3A%221
1%22

®OI'MC Mos mkoia
https://lib.myschool.edu.
ru/market?filters=%22su
bjectlds%22%3A%5B%
22516%22%2C+%2294
%22%5D%2C%22schoo
IClasslds%22%3A%221
1%22

®OI'IC Mos mkoia
https://lib.myschool.edu.
ru/market?filters=%22su
bjectlds%22%3A%5B%
22516%22%2C+%2294
%22%5D%2C%22schoo
IClasslds%22%3A%221
1%22

OBIIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME
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PABOYASAA IIPOI'PAMMA VYYEBHOI'O KYPCA

CTATUCTHUKA»

«BEPOATHOCTbD H




IHHOACHUTEJIBHASA 3AIIMCKA

VYuebublii Kypc «BeposSTHOCTP M CTaTUCTHKA» ©0a30BOT0 YpPOBHS SIBJISETCS TNPOJODKEHHEM U
pa3sBUTHEM OJTHOMMEHHOI0 y4eOHOro Kypca 0a30BOro ypoBHs OCHOBHOM mikoibl. Kypc npenHazHaueH amis
(dbopmupoBaHUs y 00YHAIOIINXCA CTATUCTUYECKON KyIbTYphl M TOHUMAHHSI POJIM TEOPHU BEPOSTHOCTEH Kak
MaTeMaTHYeCKOro HHCTPYMEHTA JUI U3Y4EHUs CIydalHbIX COOBITHH, BeTMUMH U npoueccos. [Tpu nzyuenun
Kypca 000ramaroTcs peACTaBICHUS yJaluxcs 0 METO/IaX MCCIeI0BAHNS U3MEHUYMBOTO MHUpPA, Pa3BUBACTCA
[IOHMMaHUE 3HAYMMOCTH MU OOLIHOCTM MAaTEeMAaTHYECKUX METOJOB IO3HAHUSA KAaK HEOThEMJIEMOW YacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAy4YHOT'O MUPOBO33PEHHUSI.

CopepxaHue Kypca HallpaBJICHO Ha 3aKpEIUICHUWE 3HAHMUM, IIOJYYEHHBIX IIPU M3Y4YCHMHM Kypca
OCHOBHOM LIKOJBI M Ha Pa3BUTHE IPEJICTABICHUN O CIydyalHBIX BEJIMYMHAX U B3aUMOCBS3SAX MEKIY HUMHU
Ha Ba)XXHBIX IIPUMEPAX, CIO’KETHI KOTOPBIX ITOYEPIHYTHI U3 OKPYXKAIOLIET0 MHUpA.

B cooTBeTCTBHM C yKa3aHHBIMHU LIEJISAMHU B CTPYKTYpe y4eOHOro Kypca «BeposiTHOCTb M CTAaTUCTHKA
cpeAHel WIKOJbl Ha 0a30BOM YPOBHE BBIIEIEHBl CIEAYIOIME OCHOBHBIE COJEpIKATENbHbIE JIMHUM:
«Ciy4aiiHbple cOOBITHS U BEPOSITHOCTUY, «CilydyaiiHble BEJIMYMHBI U 3aKOH OOJIBILINX YUCEID».

BaxHylo dacTh Kypca 3aHUMaeT U3ydyeHHE I'€OMETPHUUECKOro M OMHOMHUAIBHOIO paclpelesieHuil u
3HAKOMCTBO C UX HENPEPbIBHBIMU aHAJIOraMH — I10Ka3aTeIbHbIM U HOPMAJIbHBIM paclpeIeICHUSIMH.

Conepxxanue nuHun «CiydaiiHble COOBITUS M BEPOSTHOCTH» CIYXKMT OCHOBOH Ui (POPMHPOBAHUS
IIPEJICTABICHUN O pacHpelesIeHUH BEPOATHOCTEW MEXJy 3HAUEHUSMHU CIIydalHbIX BEJIMYMH, a TaKXKe 3Ta
JUHUA HeoOXonuma Kak 0Oa3za aiusd M3y4yeHUs 3aKOHa OOJibIIMX 4Yucesll — (YHAaMEHTAJIbHOI'O 3aKOHa,
JCWCTBYIOIIETO B TPUPOAE M OOIIECTBE W HMMEIOLIET0 MaTeMaTHuecKyro ¢opmanmsanuio. CaM 3aKoH
OONBIIMX YHCeNl Mpeajaraercs B O3HAKOMHMTENIbHOH (opMe ¢ MHUHMMalIbHBIM HCIOJIb30BaHUEM
MareMaTu4eckoro popmMaanusma.

Tembl, cBsi3aHHBIE C HENPEPBIBHBIMU CIyYalHBIMM BEIUYMHAMHU, AaKLUEHTUPYIOT BHUMaHHUE
IIKOJIbHUKOB Ha OMNMCAHWUM W HW3YYEHUU CIy4YaillHBIX SBICHUM C IOMOULIBIO HENPEPBIBHBIX (YHKIIMM.
OCHOBHOE BHHMaHHUE YIEIAETCS IIOKAa3aTEJIbHOMY M HOPMAJIbHOMY pAaCHpElENICHHUAM, IpH 3ITOM
IpeJoiaraeTcs 03HaKOMUTENIbHOE U3yUeHUE MaTepralia 0e3 10Ka3aTeabCTB IPUMEHIEMbIX (PaKTOB.

MECTO KYPCA B YYEBHOM IIVIAHE

Ha uzyuenue kypca «BepoATHOCTb M CTaTUCTHKa» Ha 0a30BOM ypOBHE OTBOJUTCS 1 4ac B Helemo B
TEYEeHHUE KaKJ0ro rojia o0y4eHus, Bcero 68 yuyeOHBIX 4acoB.

COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

[IpencraBnenue NaHHBIX C MOMOINBIO Tabmui U auarpamm. CpeaHee apudmernyeckoe, MeauaHa,
HauOoJblllee U HAaMEHbIIee 3HAUeHUs, pa3Max, AUCIIEPCHs U CTaHAApTHOE OTKIOHEHUE YHCIOBBIX HAOOPOB.

CrayvaiiHple SKCIIEPUMEHTHI (OTBITHI) M Cly4yailHble COOBITHS. DJeMeHTapHble COOBITHS (HMCXOJBI).
BepositTHOCTB citydaiiHOTO cOObITHS. bin30cTh 4acTOThl U BEPOSITHOCTH COOBITUN. CiyyaliHble ONBITHI C
PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITHAMU. BeposSsTHOCTH COOBITHII B ONBITAX C pAaBHOBO3MOXKHBIMHU
3JIEMEHTapPHBIMU COOBITUSMHU.

Omnepanuu Haja COOBITUSIMU: TEepecedeHne, 00beJMHEHNE, TPOTUBOIOJIOKHBIE COOBITHS. J(narpaMmbl
Ditnepa. opmyiia CIOKEHHUS BEPOSATHOCTEM.

VYcnoBHas BEPOATHOCTb. Y MHOKEHHE BEpOATHOCTEH. JlepeBo ciydaiiHOro skcrnepuMenrta. Gopmyia
MOJTHOU BeposiTHOCTH. He3aBucumpie COOBITHS.

KomOunatopoe mpaBuno ymHOkeHus. IlepectanoBkn wu  dakropuan. Yucio coyeTaHuil.
Tpeyronsuuk Ilackans. ®opmymna 6unoma HeroToHa.

bunapHbIli ciy4alHbBI ONBIT (UCHBITAaHUE), ycrex M Heyaada. HesaBucumble ucneitanus. Cepust
HE3aBUCUMBIX MCIIBITAHUN 10 TiepBOro ycnexa. Cepus HE3aBUCUMBIX UCTIBITAHUN bepHyiu.

CnyuaitHas BenuuuHa. Pacnpenenenue BeposiTHocTeil. [lmarpamma pacnpenenenus. Ilpumepsr
pacripenieieHui, B TOM 4HCiIe, TeOMETPUUYECKOe M OMHOMHUAIIBHOE.

11 KJIACC



UucnoBble XapaKTEPUCTUKH CIyYalHBIX BEIMYMH: MaTEMAaTHYECKOE OXHUJAHHUE, AUCIEpPCUS U
CTaHAapTHOE OTKJIOHEHUE. [IpuMepsl NpUMEHEHUsI MATEMAaTHYEeCKOT0 0XKHMIaHMs, B TOM YHCIIE€ B 3a/1a4ax U3
MMOBCETHEBHON JKM3HU. MareMaTnuueckoe OKHJaHue OWMHApHOW CIy4allHOW BEIWYHMHBL. MartemaThudeckoe
OKHMJIaHUE CYMMBbI CIyYalHBIX BEJIWYUH. MaTeMaThyeckoe OXUIaHUE U JUCIIEPCUs T€OMETPUYECKOro U
OMHOMMAIBHOTO pacIpeIeICHUMN.

3akoH OOJBIIMX YHCEN W €ro poib B Hayke, mpupoae u oOmiectBe. BbpiOopouHbIii MeTON
HUCCIIENOBaHUN.

[Ipumepsl HEnpephIBHBIX CIIy4alHbIX BelIWuYuH. [loHATHE O IUIOTHOCTM pacHpeiesieHus. 3aaauu,
MPUBOJISIIIME K HOPMAJIbHOMY pacripe/ieiieHuto. [IoHaTre 0 HOpMaJIbHOM paclpe/ieICHUN.

IINTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE  pe3yNbTaTbl  OCBOCHMs  IporpamMmbl  yyeOHoro mpeamera  «MaremaTHkay
XapaKTepU3yIOTCS:

I'pazknanckoe BocniMTaHHe:

C(OPMHPOBAHHOCTHIO TPAXKAAHCKOM MO3MIMK OOYUYAIOMIETOCs KaK AaKTHMBHOTO W OTBETCTBEHHOT'O
YjieHa pOoCCHUiickoro oOImiecTBa, MPeICTaBIEHUEM O MaTeMaTHMYeCKHMX OCHOBaX ()YHKIIMOHUPOBAHUS
Pa3NUYHBIX CTPYKTYp, SBICHHH, MPOLEAYp TPaKIAHCKOTO 00mecTBa (BBIOOPHI, ONMPOCHI U TIp.), YMEHUEM
B3aMMO/IEHICTBOBATh C COLMAIIbHBIMUA MHCTUTYTaMH B COOTBETCTBUM € UX (DYHKLUSMHU M Ha3HAUEHUEM.

I[MaTpuoTnyeckoe BoCIUTAHNE:

C(OPMHUPOBAHHOCTBIO POCCUHCKOM TIpakJaHCKOM MISHTUYHOCTH, YBA)KEHUS K IPOLUIOMY U
HACTOSIIIEMY POCCHUHCKOW MAaTeMaTWKH, UEHHOCTHBIM OTHOLICHHEM K JIOCTHIKCHHUSM POCCHUCKHUX
MaTeMaTHUKOB M POCCHUICKOH MaTeMaTW4ecKOM IIKOJIbI, K HCHOJb30BAHUIO 3TUX JOCTHKEHMH B JPYTUX
HayKax, TEXHOJIOTHUSX, chepax IKOHOMHKH.

JlyXOBHO-HPAaBCTBEHHOI0 BOCIIMTAHUS:

OCO3HAHHEM JIyXOBHBIX LIEHHOCTEW POCCHMCKOro Hapoaa; CHOPMUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HaHUS, 3TUYECKOTO MOBEJCHMS, CBA3aHHOIO C IMPAKTHUYECKUM MPUMEHEHUEM JOCTHKEHMH HAyKu H
JeSITENIbHOCTBIO YIEHOT0; OCO3HAHUEM JIMYHOT'O BKJIa/1a B TOCTPOCHHUE YCTOMYMBOIO OYIyIIEro.

JCTeTHYeCKOe BOCIIUTAHHUe:

ACTETUYECKUM OTHOIIEHHEM K MHUPY, BKJIIOYasi SCTETUKY MAaTeMaTHUYECKHUX 3aKOHOMEPHOCTEM,
O00BEKTOB, 33/1a4, PEIICHUH, pacCy AeHUH; BOCIPUUMUYUBOCTbIO K MAaTEMaTHUECKUM aCMEKTaM pa3IMyHbIX
BUJIOB UCKYCCTBA.

PDu3znyecKoe BOCIUTAHHE:

C(OPMHPOBAHHOCTHIO YMEHHS TNPHUMEHATh MaTeMaTHYeCKHWe 3HaHUS B HHTEpecax 3JI0pOBOTO M
6e3omacHoro oOpa3a JKM3HM, OTBETCTBEHHOTO OTHOLIEHHS K CBOEMY 3J0POBBIO (30pPOBOE NHTaHUE,
cOamaHCUpPOBAaHHBIA pEXHUM 3aHATUNH W OTHAbIXa, peryispHas (usuyeckas aKTUBHOCTH); (U3UYECKOTO
COBEPILLICHCTBOBAHMSI, IPU 3aHATHSIX CIIOPTUBHO-0310POBUTEIBHOMN 1EATEILHOCTHIO.

TpynoBoe Bociuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAaHHEM IIEHHOCTU TPYAOIIOOWS; MHTEPECOM K pa3IM4yHbIM chepam
poeCCHOHATTFHON NEeSITeTbHOCTH, CBSI3aHHBIM C MAaTEMAaTHKOW U e€ MPHUIIOKESHUSIMH, YMEHHUEM COBEPIIAThH
OCO3HAHHBIM BBIOOp Oyaymiell mnpodeccun M pealn30BbIBaTH COOCTBEHHbIE JKU3HEHHBIC IUIAHBI;
TOTOBHOCTBIO U CIOCOOHOCTHIO K MaTeMaTH4YEeCKOMY OOpa30BaHUIO U CaMOOOPa30BaHHUIO HA MPOTSKEHUH
BCEHl JKM3HHU; TOTOBHOCTBIO K aKTUBHOMY YYaCTHIO B PELICHUM MPAKTUYECKUX 3a/ad MaTeMaTU4YeCKOMH
HaIpPaBJIEHHOCTH.

JIKOJIOTHYEeCKOe BOCIIUTAHHUE:

C(OPMHUPOBAHHOCTBIO 3KOJIOTMYECKON KYIbTYphl, TOHUMAHUEM BIIUSHHS COLUAIBHO-3KOHOMUYECKUX
IPOIIECCOB HAa COCTOSIHME MPUPOJHOM M COLMAJIBHOM Cpeibl, OCO3HAaHUEM TIJI00aJbHOrO XapakTepa
HKOJIOTUYECKUX MpoOJeM; OpUEHTAleld Ha IMPUMEHEHUE MaTeMaTHYeCKUX 3HAHUM AJIA pelleHHs 3ajad B
00JIaCTH OKpY’KaloUlel Cpeibl, TUIAHUPOBAHHS TMOCTYINKOB M OLIEHKH MX BO3MOXKHBIX ITOCIIEACTBUN JUIS
OKpY>Karollen Cpeibl.

IleHHOCTH HAYYHOI0 O3HAHUS:



c(OPMHPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKU
U OOILIECTBEHHOW TMPAKTUKH, TMOHMMAaHUEM MaTeMaTHMYeCKOM Hayku Kak cdepbl YelIOoBEYECKOM
JESTENIBHOCTH, 3TaloB €€ pa3BUTHUsS M 3HAUMMOCTH ISl PAa3BUTHUS LUBWIM3ALMUH; OBJIAICHUEM SI3BIKOM
MaTEeMaTHKU U MaTEMaTHYeCKON KYJIbTYpOH KaK CPEICTBOM MO3HAHUS MHPA; TOTOBHOCTHIO OCYIIECTBIISTh
IIPOEKTHYIO U MCCIIEA0BATENbCKYIO IEATENbHOCTh UHANBUIYaJIbHO U B TPYIIIE.

METANIPEJMETHBIE PE3YJIbTATBI

MertanpeaMeTHble  pe3yNbTaThl  OCBOCHHUS TMPOTpamMMbl  ydeOHOro mpeamera «MareMaTHKa»
XapaKTepU3YIOTCSl OBJIAJICHUEM YHUBEPCAIBbHBIMU HO3ZHABAMENbHBIMU OCUCMBUAMU, VHUBEPCATbHbIMU
KOMMYHUKAMUBHLIMU OCUCMBUAMU, YHUBEPCANbHLIMU PE2YIAMUBHBIMU OCUCEUSMU.
1) Vuueepcanvuvie nosnasamenvmvie Ociicmsus, obecneuusarom @Gopmuposanue 0OA306bixX
KOCHUMUBHBIX NPOYECCO8 00VUAOWUXCs (0C8OEHUEe MeMOO08 NOZHAHUSL OKPYIHCAIOWE20 MUpA,; NpumMeHeHue
JI02UYeCKUX, UCCLe008amenbCKUX onepayuil, ymeHul pabomams ¢ uHgopmayueti).
Ba3oBble Jjoruyeckue aeiicTBus:
® BBIBISATH U XapaKTEPHU30BaTh CYIIECTBEHHbIC MPHU3HAKM MAaTEMaTHYECKHUX OOBEKTOB, MOHATHUH,
OTHONIICHUNA MEXAy TMOHATUAMU; (DOPMYIUPOBATh OMpPENEICHUS TMOHSATHH, YCTaHABIWBATH
CYIICCTBCHHBIH MPHU3HAK KJIACCH(HUKAIIUU, OCHOBAHUS ISl OOOOIICHUS W CPABHEHHS, KPUTEPUU
MIPOBOJMMOIO aHAIH3A;
e BOCIPHHHMATH, (QOPMYIMPOBATH U MPeoOpa3oOBBIBATh CYXKICHHS: yTBEPIAUTCIBHBIC U
OTpUIATEIIbHBIC, SIMHUYHBIC, YACTHBIC U OOIINE; YCIOBHEIC,

® BBIBISTH MAaTEMAaTHUECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H M MPOTUBOpEUUs B (aKTax, NaHHBIX,
HAONIO/ICHUSAX W YTBEPXKICHUSX; MpelaraTh KpPUTEPUH MJi BBISBICHUS 3aKOHOMEpPHOCTEH H
IIPOTUBOPEYU;

e JenaTh BBIBOJABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX M HMHIYKTHUBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIOUEHHI 110 aHAJIOTUH;

® [IPOBOJUTH CAMOCTOSTEIIHHO JOKA3aTelIbCTBA MAaTEMAaTHYCCKHX YTBEPKICHUH (TpsSMbIE U OT
MPOTUBHOTO), BBICTPAMBAaTh ApPTyMEHTAIUIO, TMPHUBOJUTh TPHUMEPhl M  KOHTPIPHUMEPHI;
000CHOBBIBATh COOCTBCHHBIC CYXICHHSI U BHIBOJIBI;
e BBIOMpaTH CHocoO perieHus y4eOHOU 3amauu (CpaBHHMBATh HECKOJIBKO BapHAaHTOB pEILICHUS,
BBIOMpaTh HanboJiee MOIXOAIINN C Y4ETOM CaMOCTOSTENIbHO BBIJICIEHHBIX KPUTEPUEB).

Ba3oBble nccienoBaTebcKue 1eHCTBUS:

® CIMOJI30BAaTh BOMPOCHl KaK MCCIENAOBATENbCKUIT MHCTPYMEHT TMO3HaHUsS; (QOpMyIHpOBaTh
BOMNPOCHL, (PUKCUpYIOIIHE TPOTUBOpEYHEe, MpoOIeMy, yCTaHAaBIUBAaTh HCKOMOE U JaHHOE,
(hopMHPOBATH THUIIOTE3Y, APTYMEHTHPOBATH CBOIO IMO3HIINI0, MHEHUE;

® MPOBOJUTH CAMOCTOSITENILHO CIUIAHWPOBAHHBIN IKCHEPUMEHT, UCCIIEJOBAHHE MO YCTAHOBJICHHIO
0COOCHHOCTEH MaTeMaTH4ecKoro 0ObeKTa, SIBICHUS, IPOIECCA, BBISIBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMHU, SIBJICHUSIMH, TIPOIECCAMH;

® CaMOCTOSITENbHO (HOPMYIHpPOBaTH OOOOIICHHWS ¥ BBIBOABI IO pe3yJdbTaTaM MPOBEAEHHOTO

HaOIIO/IeHNs], MCCIE0BaHNUs, OLIEHUBATh JOCTOBEPHOCTh IMOJYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U
0000IIIeHMI;

® [POTHO3UPOBATH BO3MOXKHOE Pa3BUTHE TMPOIECCca, a TAKKe BBIIBHTaTh MPEATNOTIOKEHUS O €ro

Pa3BUTHUU B HOBBIX YCIIOBHUSX.

PabGora ¢ undopmanmeii:

®  BBISBIATH JAePUIUTH HHPOPMAIIHH, TAaHHBIX, HEOOXOTUMBIX JJIs OTBETA Ha BOMIPOC U JJIS PEIICHUS

3aJauu;

e BBIOMpATh UHPOPMAIUIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAIM3UPOBATH, CUCTEMATU3UPOBAThH

Y UHTEPIPETUPOBATh NH(OOPMALIUIO PA3TTUYHBIX BUJOB U (OPM MpeACTaBICHUS;

® CTPYKTypUpOBaThb HH(OpMalLMIO, TPEACTaBIATH €€ B pa3IuYHbIX (opMax, HILIIOCTPUPOBATH

rpauvecKu;

® OICHUBATH HAJIEKHOCTH MHPOPMAITUH 110 CAMOCTOSITENEHO CHOPMYITHPOBAHHBIM KPUTEPUSIM.

2) VHueepcanvHvle KOMMYHUKAmMUGHble Oelicmeus,, 00ecneuusarom chopmuposaHHoCcmyb COYUATbHBIX
HABbIKO8 00Y4aAIOUWUXCHL.

Oo0menue:



e BOCIPHUHMMATH U (POPMYJIUPOBATH CY)KACHHS B COOTBETCTBHU C YCJIOBUSMHU M LEISIMH OOILEHUS;
SICHO, TOYHO, TPAMOTHO BbIpakaTh CBOIO TOUKY 3PEHMS B YCTHBIX M NMUCbMEHHBIX TEKCTaX, JaBaTh
MOSICHEHHUS 110 X0y PELIEHUs 3a/1a4i, KOMMEHTHPOBATh NOJYYCHHBIN PE3YIIbTAT;

e B X0JIe 00CYX/IEHUS 33aBaTh BOIIPOCHI IO CYIIECTBY 00CYXIaeMO TEMBI, TPOOIEMBI, perIaeMoi
3aJ1a4uM, BBICKA3bIBAaTh MJIEU, HAIICJICHHbIE HA IIOUCK PEIICHHUS; COMOCTaBIATh CBOU CYXACHMS C
CYXJCHUSIMH JPYTUX YYaCTHHUKOB JHaliora, OOHApY>KMBAaTh pPa3JIMyMe U CXOACTBO MO3UIIMIA; B
KOPPEKTHOH Gopme (HOopMyIHpOBaTh PA3HOTIACHS, CBOU BO3PAKEHUS;

® [PEJICTaBIATh pPE3yNbTaThl PEIICHHUs 3aJadyd, OSKCIEPUMEHTa, WCCIEAOBAHUS, MPOEKTa;
CaMOCTOSITENILHO BHIOMpATh OpMAT BHICTYIUICHUS C YYETOM 3aj/iad Mpe3eHTalli U 0COOEHHOCTE!
ayIUTOPHH.

CoTpyaHunyecTno:

® [IOHMMATh M HCIIOJI30BaTh MPEUMYIIECTBA KOMAHIHON U MHAWBUIYAIBHOW pabOTHI IIPH pEIICHUH
y4eOHBIX 3ajay; MNPUHUMATh 1ElIb COBMECTHOH JAEATEeIbHOCTH, IUIAHUPOBATh OPTraHU3ALUIO
COBMECTHOH paboThl, pacmlpeneisiTb BUIbl PadOT, IOTOBApUBATHCSA, OOCYXIATh IPOLECC HU
pe3ynbTat paboThl; 00001aTh MHEHUS HECKOJIBKUX JTIOCH;

® y4acTBOBAaTh B IPYINIOBBIX (hopmax paboThl (00CYk)aAeHUs, 0OMEH MHEHUH, «MO3TOBbIE HITYPMBI»
Y WHBIE); BBIOJIHATH CBOIO YacTh pabOTHl M KOOPIAWHUPOBATH CBOM JACUCTBHS C IPYTHMHU YICHAMH
KOMaHJbl; OLIEHWBAaTh KAayeCTBO CBOErO0 BKJIaga B OOMIMII MPOAYKT IO KpPUTEPHSIM,
cOpMyYIHPOBaHHBIM YYaCTHUKAMH B3aMMOJCHCTBHSL.

3) Vuusepcanvnvie pezynamuenvle Oeiicméus, 0Oecnevusarom QopMuUposaHue  CMblCLOBbIX

VCMAHOBOK U JHCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranuszaums:

COCTaBJIATh IUIaH, AITOPUTM PELICHMs 3a/1aud, BHIOMPATh CIOCOO pElIeHUs ¢ YYETOM HMEIOLUXCS
pECYypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBAThb M KOPPEKTHPOBATh BAapPHAHTHI PEIICHUH C
y4€TOM HOBOM MH(OpMaIuu.

CaMOKOHTPOJIb:

e BJAJETh HAaBBIKAMU I[103HABATEIbHON pEQIEKCHUM KaK OCO3HAaHUS COBEpUIAeMbIX JEHCTBUH U
MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB; BIAJAETh CIIOCOOAMH CAMOIPOBEPKHU, CAMOKOHTPOJIS
rpoliecca U pe3yibTaTa peleHrs MaTeMaTHIeCcKoM 3a1a4u;

® [peABHUJETh TPYAHOCTH, KOTOPHIE MOT'YT BOZHUKHYTh IIPHU PELIEHUH 33aJja4l, BHOCUTh KOPPEKTUBbI
B JICSTEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAWJEHHBIX OIINOOK, BBISIBICHHBIX
TPYIHOCTEN;

® OIEHUBATh COOTBETCTBUE pE3yNbTaTa LIEIU U YCIOBHSIM, OOBSACHATH MPUUYMHBI TOCTHKEHUS WU
HEJOCTHKEHUSI PE3yJIbTAaTOB JEATEIbHOCTH, HAaXOAUTh OMIMOKY, aBaTh OLEHKY NMPUOOPETEHHOMY
OTIBITY.

INPEAMETHBIE PE3YJIBTATbBI
10 KJIACC

YurtaTh U CTPOUTH TAOJIUIBI U TUATPAMMBI.

OnepupoBaTh MNOHATHSIMM: CpelHee apupMeTHdecKoe, MeauaHa, HauOoJjbllee, HaUMEHbIIee
3Ha4YeHUe, pa3Max MacCcrUBa YHCIOBBIX TaHHBIX.

OnepupoBaTh NOHITUSIMU: CIYHYalHBIN SKCIIEPUMEHT (OIBIT) U CllydailHOEe COOBITHE, DJIEMEHTAPHOE
coObITHE (RJIEMEHTAapHBI HMCXO0J) CIY4aHOrO ONbITa; HAaXOJUTh BEPOATHOCTH B  OMNBITaX C
PaBHOBO3MOXKHBIMU CIIyYallHBIMM COOBITUSIMM, HaXOJWTh M CpPaBHMUBATh BEPOSTHOCTU COOBITUH B
U3YYEHHBIX CIy4YalHbIX dKCIIEPUMEHTAX.

Haxomute u popMynupoBaTh COOBITHSA: MepecedeHUE U OOBEAMHEHUE JAHHBIX COOBITHH, COOBITHE,
MPOTHBOIOJIOXKHOE JAHHOMY COOBITHIO; IOJIb30BaThCs AMarpamMmamu Jiiepa U (QOpMyINIoi CloXKeHUs
BEPOATHOCTEH MPH pEIICHUH 3a]1a4.

OmnepupoBaTh MOHATUAMU: YCIOBHAsI BEPOATHOCTb, HE3aBUCHUMBIE COOBITHS; HAXOIUTh BEPOSITHOCTH C
MTOMOIIBIO TPAaBHJIa YMHOXKEHHUS, C TIOMOIIBIO JIepeBa CIy4ailHOro OmbITa.

[TpuMeHATH KOMOMHATOPHOE MPABUIIO YMHOXKEHUS TP PEIICHUH 3a/1a4.



OnepupoBaTh NOHATUSAMHU: HCIBITAHWE, HE3aBUCUMBIE HCIBITAHUS, CEpUs MCHBITAaHUM, yCHexX H
HeyJaya; HaXxOJIUTh BEPOSTHOCTU COOBITUII B CEpUM HE3aBUCHUMBIX MCIBITAaHUI 10 NEpPBOrO YyCIEXa;
HaXO/IUTh BEPOSITHOCTH COOBITUI B CEpUU UCTIBITAaHUH BepHyIm.

OnepupoBarh MNOHATHAMM: CllydaliHash BEJIMYMHA, pPACIPEICIICHUE BEPOSTHOCTEH,
pacnpeneeHus.

Auarpamma

11 KJIACC

CpaBHUBaTh BEPOSTHOCTU 3HAUYEHUU CIIydallHOM BEIMYMHBI 10 PACHPEICIICHUIO WIM C IOMOIIBIO
Juarpamm.

OnepupoBaTh MOHATHEM MAaTEMaTHYECKOTO OXHJAHUS; MPUBOJIUTH NPUMEpPHI, KaK MPUMEHSETCA
MaTEMaTUYECKOE OKUIAHWE CIy4yallHOW BEIWYMHBI HAXOAWTh MAaTEMaTHYECKOE OXKUAAHHUE II0 JaHHOMY
pacIpeaeIIeHuIO.

Hmetsb npeacTaBiaeHue o0 3aKoHe OOJIBIINX YMCEI.

HmeTp nipeacTaBiieHre 0 HOPMAIbHOM PAaCIpPEACIICHUN.

TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoanuyecTBO 4acos
Ne Kour IIpak  DJIEKTPOHHbIE
11/- HaumeHoBaHue pa3iesioB M TeM Beer  POTB  THUEC (undposbie)
I NporpaMmabl o HbIE KHe oOpa3oBaTe/ibHbIE
pado pabo pecypcsl
ThbI ThbI
®OI'MC Mos mikona
https://lib.myschool.edu.ru
n /market?filters=%22subjec
1 PEICTABIICHHIE JATHbIX H 4 tlds%22%3A%5B%22516
OorucaTeiibHass CTaTUCTHUKA 0$22%2C+%2294%22%5
D%2C%?22schoolClasslds
%22%3A%2210%22
®OI'MC Mos mkona
. . https://lib.myschool.edu.ru
CJ'IyLIaI/IHI:Ie OIIBITBI U CJIYYAUHBIC /market?filters=%228ubj ec
2 COOBITHA, OTIBITEI € 3 1 tlds%22%3A%5B%22516
PaBHOBO3MOKXHBIMU 3JIEMCHTAPHBIMHA %22%2C+%2294%22%5
HEXOAaMH D%2C%22schoolClasslds
%22%3A%2210%22
®I'C Mos mikona
https://lib.myschool.edu.ru
Onepaulm Hazx COOBITHSMH, CIOMXKEHUE /market?fllterSZ%ZZSUbj ec
3 BepoOSTHOCTE: ’ 3 t1ds%22%3A%5B%22516
%22%2C+%2294%22%5
D%2C%22schoolClasslds
%22%3A%2210%22
®I'C Mos mikona
VeIlOBHAS BE https://lib.myschool.edu.ru
. POATHOCTD, IEPEBO . Imarket?filters=%22subjec
4 CJIY4auHOT'O OIIbITA, q)opMyna IIOJITHOU 6 tlds%22%3A%58%22516
BCpOSITHUOCTI/I 1 HE3aBUCUMOCTH %$22%2C+%2294%22%5
cobprHii D%2C%22schoolClasslds
%22%3A%2210%22




DneMeHTbl KOMOMHATOPUKH

®I'C Mos mikona
https://lib.myschool.edu.ru
/market?filters=%22subjec
t1ds%22%3A%5B%22516
%22%2C+%2294%22%5
D%2C%?22schoolClasslds
%22%3A%2210%22

Cepuu nocienoBaTeabHbIX
UCHBITAaHUN

®I'C Mos mikona
https://lib.myschool.edu.ru
/market?filters=%22subjec
t1ds%22%3A%5B%22516
%22%2C+%2294%22%5
D%2C%?22schoolClasslds
%22%3A%2210%22

CrnydaiiHble BETUYUHBI U
pacrpeneneHus

O06001IeHYE ¥ CUCTEMATU3 AL
3HaHUH

OBILIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

11 KUIIACC

34

®OI'MC Mos mikona
https://lib.myschool.edu.ru
/market?filters=%22subjec
t1ds%22%3A%5B%22516
%22%2C+%2294%22%5
D%2C%?22schoolClasslds
%22%3A%2210%22

®OI'MC Mos mikona
https://lib.myschool.edu.ru
/market?filters=%22subjec
t1ds%22%3A%5B%22516
%22%2C+%2294%22%5
D%2C%?22schoolClasslds
%22%3A%2210%22
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DJIeKTPOHHbIE
(uudgposrbie)
o0pa3oBartejibHbIE

pecypcsbl

MareMatuueckoe 0KHIaHHue
CIIy4ailHON BETUYUHBI

®I'YC Mos mikona
https://lib.myschool.edu.ru/
market?filters=%22subjectl
ds%22%3A%5B%22516%
22%2C+%2294%22%5D%
2C%22schoolClasslds%22
%3A%2211%22

Jlucniepcus ¥ CTaHAAPTHOE
OTKJIOHEHHE CIIyYalHOU BEJTMYMHBI

®I'YC Mos mikona
https://lib.myschool.edu.ru/
market?filters=%22subjectl
ds%22%3A%5B%22516%
22%2C+%2294%22%5D%
2C%22schoolClasslds%22
%3A%2211%22




3 3aKkoH 0ONBIIKUX YUCE

®I'YC Mos mikona
https://lib.myschool.edu.ru/
market?filters=%22subjectl
ds%22%3A%5B%22516%
22%2C+%2294%22%5D%
2C%?22schoolClasslds%22
%3A%2211%22

HenpepbiBHbIE CiTydaliHbIE BEIMYUHBI
(pacripeneneHus)

®I'C Mos mikona
https://lib.myschool.edu.ru/
market?filters=%22subjectl
ds%22%3A%5B%22516%
22%2C+%2294%22%5D%
2C%?22schoolClasslds%22
%3A%2211%22

5 HopwmansHoe pacnipenenenust

5 [ToBTOpEeHME, 00600IIIEHNE U
cUCTEeMaTH3aIlus 3HAHUI

OBILIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

19

34

®OI'MC Mos mikona
https://lib.myschool.edu.ru/
market?filters=%22subjectl
ds%22%3A%5B%22516%
22%2C+%2294%22%5D%
2C%?22schoolClasslds%22
%3A%2211%22

®OI'MC Mos mikona
https://lib.myschool.edu.ru/
market?filters=%22subjectl
ds%22%3A%5B%22516%
22%2C+%2294%22%5D%
2C%?22schoolClasslds%22
%3A%2211%22




