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Егор Беседин


OBIIASA XAPAKTEPUCTHUKA YYEBHOTI'O ITIPEJIMETA <MATEMATHUKA» HA
YIJIYBJIEHHOM YPOBHE. 10 - 11 KJIACCBI

Pabouas mporpamma mo yueOHOMY mpeamery «MaremaTHka» yriyOJEHHOTO YpOBHS IS
obyuaromuxcs 10—11 kmaccoB paspaborana Ha ocHoBe DenepaibHOTO TOCYJApPCTBEHHOTO 00-
pa30BaTENIbHOTO CTaHJApTa CpeaHero oOmero oOpa3oBaHMs, C y4ETOM COBPEMEHHBIX MHPOBBIX
TpeOOBaHUH, IPEABABIAEMBIX K MAaTEMAaTHIECKOMY 00pa30BaHUIO, U TPAJUIUNA poCCUiickoro obpa-
30BaHMs. Peanmsanusi mporpaMMbl 00€CHEUMBACT OBJIAJCHHE KIIIOUYEBBIMH KOMIETECHIUSIMH,
COCTABJIIIOLIMMHM OCHOBY Ul CaMOpPa3BUTHUA W HENPEPHIBHOTO OOpa30BaHMA, IEIOCTHOCTh
OOIIEKYJIbTYpHOTO, IMYHOCTHOTO U TIO3HABATEIILHOTO Pa3BUTHS JTMYHOCTH 00YYaOLTHXCS.

B paboueii mporpamMmmMe yuTeHsbl UeH U oyioskeHus « KoHIenuu pa3BUTHI MaTeMaTHIeCKOTro
obOpazoBanust B Poccuiickoii @enmepanum». B COOTBETCTBHMM ¢ Ha3BaHMEM KOHIICTIIUU
MaTeMaTH4ecKoe 00pa3oBaHMe JTOJHKHO, B YaCTHOCTH, peIlaTh 3aady oOecredueHus: Heo0X0IMMOoro
CTpaHe 4Hcia BBITYCKHUKOB, MaTeMaTHUECKask TIOArOTOBKA KOTOPBIX I0CTaTOYHA ISl TIPOIOJIKESHUS
o0pa3oBaHMsl IO  pPa3JIMYHBIM  HANpABJICHUSAM, BKJIIOYas  IPENojaBaHUE  MaTeMAaTHKH,
MaTeMaTHYeCKUEe UCCIIeAOBaHMs, paboTy B cdepe MHPOPMALMOHHBIX TEXHOJOTUH U JAp., a TaKxKe
obecrieyeHHus Uil KaXJIOro OOydaromerocs BO3MOXHOCTH JOCTIDKEHUS MaTeMaTHYecKOu
MOJTOTOBKH B COOTBETCTBHM C HEOOXOAMMBIM €My YpOBHEM. MIMEHHO Ha pelleHHe STHX 3ajay
HaleneHa paboyas nporpamma yriayOoiEHHOTO YPOBHSIL.

B snoxy uudpoBoii Tpanchopmanuu Beex chep 4eToBeYeCKON NeSTeNbHOCTH HEBO3MOXKHO
CTaTh 0Opa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0€3 XOpoIlleil MareMaTHu4ecKoi MOATOTOBKU. DTO
o0yCJOBJICHO TE€M, 4YTO B HAlM JHA PACTET YUCIO CIEUUAIBHOCTEH, CBS3aHHBIX C
HETOCPE/ICTBEHHBIM IPHUMEHEHHEM MaTeMaTUKU: U B cdepe SKOHOMHUKH, M B Ou3Hece, U B
TEXHOJIOTUYECKUX 00JIaCTsIX, ¥ 1aXKe B TYMaHUTapHBIX cepax. Takum o0pazom, Kpyr 00ydaroniuxcs,
JUIE KOTOPBIX MaTeMaTWKa CTAaHOBUTCA 3HAUYMMBIM TNPeAMETOM, (YHIAMEHTOM OO0pa3oBaHMI,
CYIIECTBEHHO paciupsercs. B Hero BXoasaT He TOJIBKO 00yYaromuecs, IaHUuPYOIUe 3aHUMAThCs
TBOPYECKOM M HCCIEeNOBAaTEIbCKOH paboToi B 00NacTH MaTeMaTUKW, WH(POPMATUKH, (PHU3UKH,
SKOHOMHMKH WU B JPYTHMX OOJIaCTsIX, HO M T€, KOMy MaTeMaTHKa HY)KHa JJIs HCIIOJIB30BaHHS B
npodeccusx, He CBSI3aHHBIX HEMOCPECTBEHHO C HEM.

[TpuknanHas 3HAUMMOCTh MaTEMAaTUKU OOYCJOBJEHA TEM, YTO €€ MPEIMETOM SBISIOTCS
(dyHIaMEHTaIbHBIE CTPYKTYpPbhl HAIllero MHUpa: MPOCTPAHCTBEHHBIE (DOPMBI M KOJIMYECTBEHHBIC
OTHOIICHUSA, (YHKIIMOHAJIbHBIE 3aBUCUMOCTH M KAaTErOPUU HEONPENeNIEHHOCTH, OT MPOCTEHIINX,
YCBAaWBaEMBIX B HETIOCPEICTBEHHOM OIIBITE, 10 IOCTATOYHO CIIOKHBIX, HEOOXOAMMBIX JJISl Pa3BUTHUS
Hay4YHbIX M TEXHOJIOTMYECKUX HJeH. be3 KOHKpPETHBIX MaTEMaTU4YECKUX 3HAHUU 3aTPYIHEHO
[IOHUMAHUE IPHUHIUIIOB YCTPOMCTBA U MCIOJIb30BAHUS COBPEMEHHOM TEXHHUKH, BOCIPUATHE U
WHTEpIIpETas. Pa3HOOOpa3HONW COLMATbHOW, SKOHOMHUYECKOW, MOJIUTHYECKON wuHpopmammu,
Manod(p(eKTUBHA  TMOBCEIHEBHAs  MpaKTHYecKas  JesITeIbHOCTh. Bo  MHormx  cdepax
npoeCCUOHATBHON  JEATENBHOCTH TPEOYIOTCS YMEHHS BBINOJHATH PACUYEThI, COCTaBIAThH
QJITOPUTMBIL, IPUMEHSATH (POPMYJIIBI, TPOBOIUTH TEOMETPUUECKUE U3MEPEHUS U IIOCTPOCHUS, YUTATH,
o0pabaTbIBaTh, UHTEPIPETUPOBATh M MPEACTABIATh MHAOOPMAIMIO B BHAEC TaONHI, JUArpaMM MU
rpauKoB, MOHUMATh BEPOATHOCTHBIN XapaKTep CIyYalHbIX COOBITHA.

OnHOBpEMEHHO ¢ pacuIpeHreM chep IPUMEHEHUsI MaTeMaTUKU B COBPEMEHHOM OO0IIecTBE
Bcé Oojee BaXHBIM CTAaHOBUTCS MaTeMaTHUECKUH CTHIb MBIIUICHHS, TPOSBISIOMIMNACT B
ONpele€HHBIX YMCTBEHHBIX HaBbIKaX. B mpolecce u3yd4eHus MaTeMaTUKU B apCEeHAll IPUEMOB U
METOZIOB MBIIIJICHUS YEJIOBEKAa ECTECTBEHHBIM 00pa3oM BKJIIOYAIOTCS MHIAYKLIUS M JCTyKIHS,
0000IIeHne M KOHKPETH3alMsl, aHalu3 MW CHHTE3, KJIacCUpHUKAIMA U CHCTeMaTH3alus,
abctparupoBanne u aHanorus. OOBEKTHl MaTEeMAaTUYECKMX YMO3AKJIIOYCHHH, TpaBWiIa HX
KOHCTPYUPOBAHHS PACKPBIBAIOT MEXAHM3M JIOTMYECKHX IOCTPOEHHUH, CIOCOOCTBYIOT BBIPaOOTKE
yMeHusi (opMyJIHpoBaTh, OOOCHOBBIBATH M JOKA3bIBaTh CYXICHHSA, TEM CaMbIM (OPMUPYIOT
JIOTHYECKUI CTWIIb MbIIUIEHUS. Benymias poib MpHHAIICKUT MaTeMaTHKe B (HOpMUpOBaHHH
QITOPUTMHUYECKOM KOMIIOHEHTH! MBILIUICHUS W BOCIUTAHUM YMEHHMM JEHUCTBOBATH IO 3aJaHHBIM
aJIropuTMaM, COBEpLICHCTBOBATh U3BECTHBIE U KOHCTPYHUPOBATh HOBBIE. B Iipoliecce perenys 3agad
— OCHOBBI JUIsI OpraHu3alMyd y4eOHOH AEATENbHOCTH Ha ypOKax MAaTeMaTHUKH — Pa3BUBAIOTCA



TBOPYCCKAsd U NMpUKJIaaHass CTOPOHBI MBIIJICHHA.

OO0yuenue MareMaTHKe TAaET BO3MOXKHOCTh Pa3BUBATh Y YUaIlUXCsl TOUYHYIO, PALIMOHATIBHYIO
¥ MH(OPMATHBHYIO pedb, YMEHHE OTOMpaTh HanOojiee MOIXOMAALINE S3bIKOBBIC, CUMBOJIMYECKHE,
rpaduuecKre CpeicTBa sl BRIPAXKECHUS CYXKACHUIN U HATJISITHOTO UX MPEICTABICHHUS.

Heo0XxonuMbpIM KOMIIOHEHTOM OOIIEH KyJIbTYpbl B COBPEMEHHOM TOJKOBAHUU SIBIISETCS
o0111ee 3HaKOMCTBO C METOJJaMH TTO3HAHUS ICHCTBUTEIBHOCTH, MIPEJICTABICHHUE O IPEIMETE U METO/IE
MaTeMaTHKH, €r0 OTIUYUAX OT METOJIOB €CTECTBEHHBIX M TYMAaHHUTApHBIX HAyK, 00 0COOEHHOCTSIX
NPUMEHEHUS MaTeMAaTHUKW JJIsl pEIleHUs HAayYHBIX M NPUKIAAHBIX 3a7ad. Takum oOpasom,
MaTeMaTH4ecKkoe 00pa3oBaHNEe BHOCUT CBOM BKJIaJ B (hopMupoBaHHe 001l KyJIbTYphl YeJIOBEKa.

N3yueHnne MaTeMaTUKU CIIOCOOCTBYET ICTETUUECKOMY BOCHHUTAHUIO YEIOBEKa, TOHUMAaHUIO
KpacoThl M U3AIIECTBA MAaTEMaTHUECKUX PACCYXICHHH, BOCIPHATHIO T'€OMETPUYECKUX (POpM,
YCBOCHUIO UJIEU CUMMETPUHU.

HEJIM 1 OCOBEHHOCTH YYEBHOT O ITPEJIMETA <MATEMATHUKA» HA
YIJIYBJIEHHOM YPOBHE. 10 - 11 KJIACCBI

[TpuoputeTHBIMU LETSIMH 00yueHHs MaTeMaTrke B 10—11 kiaccax Ha yrimyOnEéHHOM ypoBHE
IIPOJOJDKAIOT OCTaBaThCSL:

e ¢dopMUpOBaHHWE IIEHTPAIBHBIX MATEMAaTUYECKUX TOHATUNA  (YUCIIO, BEJIMYMHA,
reomMeTpuueckas (urypa, mNepeMeHHas, BEpOATHOCTb, (YHKUUS, NPOU3BOJHAS, WHTErpai),
OGGCHG‘{I/IBHIOH_II/IX NpECMCTBCHHOCT U  NCPCIHCKTUBHOCTL MATCMATUUYCCKOI'O 06pa3OBaHI/I$I
o0yJaronuxcs;

® IIOJBEACHUE YYalUXCSA HA JOCTYIIHOM I HUX YPOBHE K OCO3HAaHUIO B3aUMOCBS3HU
MaTeMaTUKH M OKPYXKAIOIIEro MHpa, MOHMMAHHIO MaTEeMaTHKM KaK 4acTh OOIIeHd KyJbTYphI
YEJI0BEUECTBA;

® pa3BUTHE WHTEIUIEKTYaJIbHBIX U TBOPUECKUX CHOCOOHOCTEH ydaluxcsi, MO3HABATEIbHOM
AKTUBHOCTH, HCCIEOBATCIILCKUX YMEHHMM, KPUTUYHOCTU MBIIUICHUs, HUHTEpEca K H3YUYEHUIO
MaTE€MAaTHUKU;

¢ (opmupoBanue PyHKIIMOHAIBHOM MAaTEMAaTHUECKOM IPaMOTHOCTH: YMEHHS Paclio3HaBaTh
MaTeMaTHYECKUE aCTIEKThl B PEATbHBIX JKU3HEHHBIX CUTYAIMSX U MPH U3YYEHUH JPYTUX yueOHBIX
NPEMETOB, MPOSBICHUS 3aBHCUMOCTEH M 3aKOHOMEpPHOCTEH, (OpPMyIHMpOBaTH HMX Ha SA3BIKE
MAaTE€MaTUKU U CO3[aBaThb MAaTEMaTUYECKUE MOJECIIH, IPUMEHATh OCBOCHHBI MaTeMAaTUYECKUH all-
napar JJid pelIeHUs IPaKTUKO-OPUEHTUPOBAHHBIX 3a/ady, WHTEPIPETUPOBAaTH U OLEHUBATH
IIOJIyYEHHBIE PE3yJIbTaThI.

OcHOBHBIE TUHUU COZIep>KaHus Kypca MateMaTuku B 10—11 kiaccax yriay0n€éHHOTo ypoBHS:
«Yucna u BBIMUCICHHUS», «AnreOpa» («AnreOpandeckue BbIpaXEHUs», «YPaBHEHUS M HeEpa-
BEHCTBa»), «Hauana maremaTnueckoro aHanuzay, «l'eometpus» («I'eomerpuueckue GUrypsl u ux
CBOMCTBa», «/3MepeHne reoMeTpUUecKUX BEINUUHY), «BeposaTHoCTh U cTatucTuka». [laHHbIE K-
HUHM DPa3BUBAIOTCA MapayljIeNbHO, KaXKAas B COOTBETCTBUU C COOCTBEHHOW JIOTMKOM, OJHAKO HE
HE3aBUCHMO OJIHA OT JPYTOM, a B TECHOM KOHTaKTe M B3auMozeicTBuu. Kpome 3toro, ux o0beuHsIET
JIOTHYECKasi COCTAaBJIAIONIAs, TPAJUIMOHHO TPHUCYIIas MaTeMaTHKe W TPOHHU3bIBAIOINAs BCE
MaTeMaTH4eCKue Kypchl U cosepkaTtenbable muHun. ChopmynupoBanHoe B DenepaabHOM rocyaap-
CTBEHHOM OOpa30BaTEeIbHOM CTaHAApPTE CPEAHEro odmiero oOpa3oBaHHs TpeOOBaHUE «yMEHHE
ONEPUPOBATH MOHATUSAMH: OIpENEICHUE, aKCHOMa, TeopeMa, CIEJCTBHE, CBOMCTBO, NPHU3HAK,
JI0Ka3aTeNbCTBO, PABHOCWIIBHBIE (OPMYIHMPOBKM; yMeHHE (OopMyIupoBaTh oOOpaTHOE U
MIPOTHBOIOJIOXKHOE YTBEP)KIACHUE, MPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI, MCIIOJIB30BaTh METOJ
MaTeMaTUYeCKOM WHIYKIMH; MPOBOAMTH JlOKa3aTeNbHBIC PACCYKICHHUS INPH pPELICHUH 3a/ad,
OLIEHUBATh JIOTMYECKYIO MPAaBUIBHOCTh PACCYXKICHMI» OTHOCHTCA KO BCEM Kypcam, a
(dbopMHpOBaHKE JTOTHYECKUX YMEHHN pacTpeiessieTcs 10 BCEM TolaM 00y4eHUs Ha yPOBHE CPETHET0
o01iero o0pa3oBaHMUsL.
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IInanupyemble pe3yibTaTbl OCBOCHHS Kypca

OcBoenue yuebHOro mnpeamera «MaremaTuka» IOJDKHO OOecreduBaTh TOCTHIKEHHE Ha
YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs CIEAYIOMIUX JHUYHOCTHBIX, METalpeJIMEeTHBIX U
MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JInuyHOCTHBIE pe3yJIbTaThI

JIMYHOCTHBIE pE3yNbTaThl OCBOCHMS IpOrpaMMbl y4yeOHOro mnpenmera «MaremaTHKa»
XapaKTEePU3yIOTCA:

I'paxxnanckoe BocnuTanue:

c(OPMHUPOBAHHOCTBIO TPAKAAHCKOM MNO3MLMK  OOydaromierocs Kak aKTUBHOTO U
OTBETCTBEHHOT'0 YJEHAa POCCHICKOro oOIIecTBa, MPEACTABICHHEM O MaTEMaTHYECKHX OCHOBaX
(YHKIMOHUPOBAHUS PA3IMYHBIX CTPYKTYP, SBJICHUH, IPOLEAYP I'PakJaHCKOTO 00IecTBa (BBIOOPHI,
OIIPOCHI U TIp.), YMEHHEM B3aUMOJAECHCTBOBATH C COLIMAILHBIMU MHCTUTYTaMH B COOTBETCTBUM C MX
(GYHKIMSAMU ¥ Ha3HAYEHUEM.

IIarpuoTHyeckoe BOCIMTAHUE:

c(OpPMHPOBAHHOCTHIO POCCUHCKOM TPa’kJaHCKON WICHTUYHOCTH, YBRKEHUS K MPOILJIOMY U
HACTOSIIEMY POCCUMCKOW MAaTEMATHUKH, LIEHHOCTHBIM OTHOLIEHHEM K JOCTHKEHUSIM POCCHMCKHX
MAaTEMAaTUKOB U POCCUMCKOM MAaTEMATHYECKOW IIKOJIbI, K HCIIOJb30BAHHUIO ATUX JOCTHKEHUU B
IPYTUX HayKax, TEXHOJOTHUSX, chepax YKOHOMUKH.

JlyXOBHO-HPAaBCTBEHHOE BOCIINTAHME:

OCO3HAHMEM JYXOBHBIX IIGHHOCTEH poccuiickoro Hapoaa; chop- MHUPOBAHHOCTHIO
HPAaBCTBCHHOI'O CO3HAaHHA, 3TUYCCKOTO INOBCACHHUA, CBA3AHHOI'O0 C MNPAKTHYCCKUM NPHUMCHCHUCM
,Z[OCTI/DKCHI/Iﬁ HayKH U ACATCIIbHOCTBHIO y‘-IéHOI‘O; OCO3HAHUCM JIMYHOI'O BKJIala B IMOCTPOCHUC
YCTOHYHBOTO Oy IyIIEro.

JcTeTHYEeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLIEHUEM K MUPY, BKJIKOYAs 3CTETUKY MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3ajlay, PELICHUH, pacCyXI€HUI; BOCIPUUMYHBOCTHIO K MATEMAaTUYECKUM aCIEKTaM pa3-
JIMYHBIX BHJIOB HCKYCCTBA.

duznueckoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHUS MTPUMEHATh MaTeMaTHUECKUE 3HAHUS B MHTEpEcax 3[0pOBOTO
u 6e3omacHoro o0pasa >KM3HH, OTBETCTBEHHOT'O OTHOLICHHUS K CBOEMY 310POBBIO (37I0pOBOE MMUTAHHE,
cOaaHCUPOBAHHBIN PEKUM 3aHATHH U OTIBIXA, pETyIsipHas PU3HMUECKasi aKTUBHOCTB); (PU3NIECKOTO
COBEPILICHCTBOBAHUS IIPU 3aHATUAX CIIOPTUBHO-03J0POBUTEIBLHOM ACSATEIBHOCTHIO.

TpyaoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYyJy, OCO3HAHHWEM IIEHHOCTH TPYIOJIOOUS;, MHTEPECOM K Pa3IUYHBIM
chepam mpodecCHOHATHHON NEATEIBHOCTH, CBS3aHHBIM C MAaTEMAaTUKOW U €€ MPHIOKCHUSIMH,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BhIOOp Oymymiel mpodeccuu U peain30BBIBATH COOCTBEHHBIC
KU3HEHHBIC TUIAHBI; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MAaTeMaTHYeCKOMY OOpa30BaHHIO H
camMo00pa30BaHUIO Ha MPOTHKEHUU BCEH KU3HU; TOTOBHOCTBHIO K AaKTUBHOMY YYacCTHIO B PEIICHUU
MPAKTUYECKUX 33124 MaTEMaTUYECKOW HAIIPaBJIECHHOCTH.

IKOJOrn4ecKoe BOCIUTAHUE:

c(hOpPMUPOBAHHOCTHIO JKOJOTUYECKONW KYIbTYphl, MMOHUMAHHUEM BIUSHUS COIHAIBHO-
SKOHOMHMYECKMX IMPOLECCOB HA COCTOSHUE NPUPOJHOM M COLMAIBHOW CpEIbl, OCO3HAHUEM
rI100aTBFHOTO XapaKTepa IKOJIOTUIECKUX MPoOIeM; OpUeHTAIuEH Ha TPUMEHEHHE MaTeMaTHIECKUX
3HAHUU JJIsl pelIeHHs 3a/1a4 B 00J1aCTH OKPYKAIOIIECH Cpe/ibl, INIAHUPOBAHUS TIOCTYIKOB U OLIEHKH
HX BO3MOXHBIX IMOCIIEICTBUI JUIsl OKPYKAIOLLIEH CpEIbl.

HeHHOCTH HAYYHOI'O IMTO3HAHUA:

c(OPMHPOBAHHOCTBIO MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
Pa3BUTH HAyKHd M OOILECTBEHHOM NPaKTHKH, MOHMMaHUEM MaTeMaTHYeCKOW HAyKH Kak cCgepsl
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YEJIOBEUECKOU JEATENIbHOCTH, JTAllOB €€ PAa3sBUTHUS M 3HAYUMOCTH JUIS Pa3sBUTUS LUBUIIU3ALNMY;
OBJIAJICHUEM SI3bIKOM MAaTEMaTUKU U MAaTeMAaTHUYECKOW KYJbTypPOW KAaK CPEICTBOM ITO3HAHMS MUPA;
TOTOBHOCTBIO OCYLIECTBIIATH IIPOCKTHYIO U UCCIIENOBATENIBCKYIO AEATEIbHOCTh HHANBUAYAILHO U B
rpymIe.

MetanpeameTHble pe3yJIbTaThl

MertanpeaMeTHbIe pe3ysibTaThl OCBOCHHS MPOrpaMMbl yUeOHOTO mpeamera «MaremaThkay
XapaKTePU3YIOTCSI OBJIAJICHHEM VHUBEPCANbHBIMU no3naeamenvHbIMuU oeticmeusimiu,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHOIMU — OCUCMBUIMY,  YHUBEPCANbHBIMU — PeZYIiMUGHbIMU
oeticmeusimu.

1) YHuBepcanbHble MO3HABAaTeJbHbIE JeHCTBUS, oOecrieunBaloT (hopMupoBaHue 0a30BBIX
KOTHUTHBHBIX IPOLIECCOB 00y4aroIMXcsi (0OCBOCHUE METO/IOB IMO3HAHHSI OKPYIKAIOIIEr0 MUPA; TPH-
MEHEHHUE JIOTHYECKUX, UCCIIC0BATENILCKUX ONepauid, yMeHuii paboraTh ¢ HHPOpManueil).

Bba3oBbie Jornyeckue aeiicTBud:

® BBISBIATh M XapaKTEPH30BaTh CYIIECTBEHHBIC NMPH3HAKHM MaTEMaTHUYECKUX OOBEKTOB,
MOHATHUH, OTHOIIEHUH MEXIy NOHATUAMH; (OPMYIUPOBATH ONPEEICHUS IOHATHI; YCTaHABINBATD
CYIIECTBEHHBIN MPHU3HAK KacCU(UKAIIMK, OCHOBAHUS Ui OOOOIIEHHS M CPaBHEHUs, KPUTEPUU
IIPOBOJUMOI0 aHAJIN3A;

® BOCHpPUHHUMATbH, (hOpMyIUpoBaTh M MpPeoOPa3OBHIBATH CYXICHUS: YTBEPAUTEIbHBIE H
OTpHLIATENIbHBIC, €TUHUYHBIC, YACTHBIEC U O0IIUE; YCIOBHBIC,

® BBISBJIATH MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpEUUs B (PaKTax,
JAHHBIX, HAOIIOICHHUSIX ¥ YTBEPKACHUSAX; MpeIaraTb KpUTEPUH JUIs BHISIBJICHUSI 3aKOHOMEPHOCTEH
U IIPOTUBOPEYUL;

e JIeJaTh BBIBOABI C MCIOJIB30BAHUEM 3aKOHOB JIOTHKH, NEAYKTHUBHBIX M WHIYKTHBHBIX
YMO3AKJIOUYEHUH, YMO3aKIOUYEHHI 110 aHAJIOTUH;

® IPOBOJUTH CAMOCTOATEIBHO 10KA3aTEIbCTBA MAaTEMAaTUUECKUX YTBEPKIAECHUH (TIpAMBIE U
OT IPOTHBHOTO), BEICTPAUBATh apryMEHTALMIO, IPUBOIUTH PUMEPHI U KOHTPIPUMEPHI; 000CHOBBI-
BaTh COOCTBEHHBIE CY)KJICHHS U BHIBOJIBI;

e BBIOMpaTh CMOCOO perieHus ydeOHOH 3amauM (CpaBHHMBATh HECKOJIBKO BapHaHTOB
pelieHust, BEIOUpaTh Hanbosee NOIXOAAIINHA ¢ YIETOM CaMOCTOSTEIbHO BBIACICHHBIX KPUTEPHUEB).

Ba3oBbie ncciiegoBaTejhLcKue 1eHCTBUA:

® CIIOJIb30BaTh BONPOCHI KAaK HCCIEI0BATEIbCKUI HHCTPYMEHT IMO3HAHUS; (HOPMYITHUPOBATh
BOIPOCHI, (PUKCUPYIOIINE TPOTUBOPEUHE, TPoOIeMy, YCTaHABIMBATh HCKOMOE U JJaHHOE, (HOPMUPO-
BaTh TUIOTE3Y, ApPTYMEHTHPOBATH CBOIO MO3HIINIO, MHEHHUE;

® IPOBOJUTH CAMOCTOSITEJIbHO CIUIAHUPOBAHHBIA JKCIEPUMEHT, HCCIECIOBAHUE IO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOro OOBEKTa, SBJICHHS, IPOLECCa, BBISIBICHHUIO
3aBUCHMOCTEN MKy 00bEeKTaMu, IBJICHUSIMHE, ITPOIIECCaAMU;

® CaMOCTOSITENEHO (OPMYIHUPOBATH 0OOOIICHUS U BHIBOABI IO Pe3yIbTaTaM MPOBEAEHHOTO

HaGHIOIICHI/ISI, HUCCICOOBaHUsA, OLICHUBATh I[OCTOBepHOCTB HOHy‘-IeHHI:IX pe?)y.]'H:TaTOB, BBIBOJIOB U
0000IIeHMIT;

¢ TIPOTHO3UPOBATH BO3MOKHOC PAa3BUTUC ITPOLICCCA, a TAKKC BbIABUTATh MPCAIIOJIOKCHUSA O
€T'0 Pa3BUTUHN B HOBLIX YCJIIOBUAX.

Padorta ¢ unopmanmeii:

® BBISIBJIATH Ne(UIUTHI HH(pOpPMAIIHH, TaHHBIX, HEOOXOAUMBIX ISl OTBETA HA BOIPOC U JIJIs
pELIEHHUs 3a/1a4u;

e BbIOMpaTh HMH(POPMAIIMI0 W3 HMCTOYHUKOB pA3IUYHBIX THUIOB, aHAJIW3UPOBATH,
CHCTEMaTH3HPOBATh U MHTEPIPETUPOBATH HH(OPMAIIHIO PA3TUYHBIX BUIOB U (HOPM MpeicTaBICHUS;

® CTPYKTypUpOBaTb HHPOPMALMIO, TMPEICTaBIATh €€ B  pa3iM4HbIX  (Qopmax,
WTIOCTPUPOBATH I'pauuecKH;
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® OICHMBATh HaA&KHOCTh WHGPOPMALMKM TIO CAMOCTOSATENBHO C(HOPMYIMPOBAHHBIM
KPUTEPUSIM.

2) YHuBepcaibHble KOMMYHHKATHBHbIE JCHCTBHs, O0ECIEYMBAIOT CPOPMHPOBAHHOCTH
COLIMAJIBHBIX HAaBBIKOB 00YYaIOLTHXCSI.

Oomenmne:

® BOCHPUHUMATH U (OPMYIHUPOBATH CYKICHHS B COOTBETCTBUU C YCIOBHSAMU U LEISIMH
O0IIeHUS; ICHO, TOYHO, IPAaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MUCHbMEHHBIX TEKCTAaX,
JIaBaTh MOSICHEHHUs 110 X0y PELICHUs 3a/1a4i, KOMMEHTHPOBATh NIOJIy4YCHHBIA PE3yiIbTaT;

e B X0/€ 00CYXICHHS 33a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIAaeMON TEMbI, IPOOIEMBI,
pemaeMoi 3a7auu, BBICKA3bIBaTh HJIEH, HALCJICHHBbIE HA TIOUCK PEIICHHS; CONOCTAaBJIATH CBOH
CYXJEHHUS C CYXJCHUSMH IPYTUX YYaCTHUKOB JMAJOra, OOHApYy>KUBaTh pa3indMe U CXOJCTBO
MO3ULIMI; B KOPPEKTHOH (hopMe POpMyIHpOBaTh pa3HOTIIACHUS, CBOM BO3PAKEHHUS,;

® IMPCIACTABIIATL PE3yIbTATHI PCIICHUSA 3a74aydM, DKCIICPUMCHTA, HMCCICIOBAHMS, IPOCKTA,
CaMOCTOSITENIbHO BBIOMpaTh (hOpMaT BBICTYIUICHHUS C YYETOM 3a/a4 MPE3CHTALUU U OCOOCHHOCTEH
ay TUTOPHH.

CoTpyaHnuecTBo:

® [IOHMMATh M UCIOJIb30BaTh MPEUMYILIECTBA KOMaHIHOW M WHAMBUIYAIbHON pabOTHI MpH
peleHnH y4eOHBIX 3aa4; MPUHUMATh 111 COBMECTHOH JesITeIbHOCTH, INIAHUPOBATH OPraHU3alINI0
COBMECTHOH pabOoThI, pacipeeNsiTh BUIbI paboT, JOrOBapUBATHCS, 00CYkKIATh MPOLECC U PE3YIIbTAT
paboThI; 06001IaTF MHEHHSI HECKOJIBKUX JIFOJIEH;

® y4acTBOBATh B IPYMIOBBIX (popmax paboTsl (00CyXaeHNU, 0OMEH MHEHUSIMH, «MO3TOBbIC
IITYPMBI» | T.I1.); BBIIIOJHATH CBOIO YacTh pabOTHI U KOOPAMHUPOBATH CBOM JCHCTBUS C IPYTHMMHU
YJieHAaMM KOMAaH[bl; OLIEHMBATh KAaueCTBO CBOEr0 BKJaJa B OOWIMI MPOIYKT MO KPUTEPHSIM,
c(OpMyITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

3) YHuBepcaibHble peryJasiTUBHbIE JICHCTBHSA, 00eCTIeYrBaOT (HOPMUPOBAHHE CMBICIOBBIX
YCTQHOBOK U JKU3HEHHBIX HABBIKOB JINYHOCTH.

Camoopranuzanus:

® COCTaBIATH IUIAH, AJTOPUTM PELICHHS 33Ja4H, BHIOMpATh CIIOCOO PEUICHUS C YYETOM
UMEIOIINXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBaTb U KOPPEKTHPOBATH
BapHaHThI PELICHUH ¢ y4€TOM HOBOM HH(pOpMAIIHH.

CaMOKOHTPOJIb:

® BIIAJETh HABBIKAMU ITO3HABATEIbHON pe(IeKCHH KaK OCO3HAHUS COBEPILIAEMBIX JIEHCTBHIMA
Y MBICIMTENBHBIX MPOIECCOB, UX PE3YIbTATOB; BIAJETh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS
rpolecca U pe3yjbTaTa peleHNs MaTeMaTU4eCKOU 3a1a4y;

® IIPEABUACTb TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPH DPCILICHUM 3a1a4d, BHOCHUTH
KOPPEKTHBBI B JCATEIHHOCTb Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAWJIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

® OICHMBATh COOTBETCTBHE pe3yJbTaTa LEIW U YCIOBHSIM, OOBACHATH IPUUYHUHBI
JOCTIDKEHHSI WM HEAOCTIDKEHHS PE3yJIbTaTOB JIEATENIbHOCTH, HAXOIUTh OLIMOKY, AaBaTh OICHKY
pUOOPETEHHOMY OTIBITY.

IIpenmeTHbIe pe3yJIbTaThI

OcBoenue yueOHOro Kypca «Anrebpa M Hayajla MaTEeMaTHYEeCKOTO aHAIN3a» Ha YPOBHE
cpeanero oOmiero oOpa30BaHUS JOJDKHO OOECIEeYMBATh JOCTHXKEHHE CIEIYIOIUX IMPEeIMETHBIX
00pa3oBaTeNbHBIX PE3YyIbTATOB:

10 kiaace

Yuciia 1 BLIYUCJICHUA
CBOOOIHO OMEPUPOBATH MOHATHUSIMHU: PANMOHAIBHOE YMCIIO, OECKOHEYHAs MEPUOANYSCKas
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IpoOb, IPOIEHTHI; HPPALMOHATBHOE YHCIIO; MHOYKECTBA PAIIMOHAIBHBIX U ACHCTBUTEIBHBIX YUCEIT;
MOZYJIb JEHUCTBUTEIBLHOIO YHCIIA.

[TpuMeHsATH ApOoOM U MPOLEHTHI AJs PelICHHs MPUKIIAJAHBIX 3a/1a4 U3 Pa3IUYHBIX OTpaciieit
3HaHUH U PEAIIbHON KU3HU.

[TpumeHsATh TPUOMKEHHBIC BBIYUCICHHS, IpaBHUia OKPYIJICHUS, NPUKUAKY U OLEHKY
pe3yiabTaTa BEIYUCICHUN.

CBoOOHO omepupoBaTh IOHATHEM: CTENEHb C IIeNbIM II0Ka3aTeJeM; HCIOIb30BaTh
NOIXOAAITYI0 (OopMy 3amucH JEHCTBUTENBHBIX YHWCEN Ui PEIICHHs MPaKTHYECKUX 3a1ad U
IIPEACTABJICHUS JAHHBIX.

CB000OIHO ONIEpUPOBATH MOHATUEM: APUPMETUUECKUN KOPEHb HATYpPaIbHOW CTETICHH.
CB000IHO ONIEepUPOBATH MOHATUEM: CTENICHb C PAIlMOHAIBHBIM [TOKAa3aTEIeM.

CBoOOHO omepupoBaTh MOHATUSAMH: JOrapudM 4YHUCIA; JAECATHYHBIE M HATypaJbHbBIC
JorapuMBsl.

CB0oOOHO omepupoBaTh MOHATUSMHU: CHHYC, KOCHHYC, TAHT€HC, KOTAHTE€HC YHCIIOBOTO
apryMeHra.

OnepupoBaTh NOHATUAMU: aPKCUHYC, APKKOCHHYC U apKTAaHT€HC YHCIOBOIO apryMEHTA.
YpaBHeHHUS M HEPABEHCTBA

CB00OHO OMEpPUPOBATH MOHATHIMU: TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO, PABHOCUIILHBIE
YPAaBHEHUS U yPaBHEHUSA-CIIEICTBYS; PABHOCWIBHBIC HEPABEHCTBA.

[TpuMeHATh pa3nuYHbBIE METOJbl PEIICHHUS pPALMOHAJIBHBIX U JAPOOHO-pAIlMOHAIBHBIX
YPAaBHEHUH; IPUMEHATH METOJ UHTEPBAJIOB ISl PELLIEHUs HEPABEHCTB.

CB0OOHO OmNEpUpOBaTH MOHATHAMU: MHOTOWIEH OT OJHOH NEpEeMEHHOH; MHOTOUWIEH C
LEJBIMUA KO3 PUIMEHTaMH, KOPHA MHOTOWIEHA; IPUMEHATD JIe/IeHHEe MHOTOWIEHA HA MHOTOYJICH C
OCTaTKOM, Teopemy besy u TeopeMy Buera 11 pemienus 3aaau.

CBoOOHO OmEepUpOBaTh TMOHATHSAMM: CHCTEMa JIMHEWHBIX YpaBHEHUH, MaTpHIa,
OIIPEAEIUTENb MATPULIBI 2 X 2 U €70 FEOMETPUUECKHUM CMBICIT; UCII0Ib30BaTh CBOMCTBA ONPEAETUTENSA
2 X 2 il BBIYMCIICHUS €r0 3HaYEHUS], IPUMEHSATH ONPEAETUTENN )i PEIICHUS] CUCTEMBI TMHEUHBIX
YPaBHEHUH; MOJAECIUPOBATh PEAJIBHBIE CUTYALMH C ITOMOILBI CUCTEMBI JIMHEWHBIX YPABHEHUN, UC-
CJIEI0BAaTh IIOCTPOCHHBIE MOJEIN C IOMOIIBIO MATPULl U OIPEHEIUTENICH, HHTEPIPETUPOBATH
IIOJIyYEHHBIN pe3yJIbTar.

Hcnonb30BaTh CBOMCTBA JEMCTBUI C KOPHAMU JJIs IPeoOpa30BaHUs BEIPAKEHUI.

BeimonHATe  mpeoOpa3oBaHMs — YUCIOBBIX — BBIPAKEHHUH, COAEPIKAIIMX  CTENEHH C
palMOHAIBLHBIM ITOKA3aTeNIEM.

Hcnonb30BaTh CBOMCTBA JOrapupMOB i IpeoOpa30BaHus Jorapu(MUIECKUX BHIPAKECHUH.

CBobomHO  omepupoBaTh  MOHATUSIMH:  HMppAllMOHAIbHBIC,  IOKa3aTelbHBIE U
norapupMHUUECKUE YPaBHEHHUS; HAXOAUTh UX PEIICHUS C MOMOIIBIO PaBHOCHIIBHBIX MEPEXO0A0B WIH
OCYLLECTBIISAS IPOBEPKY KOPHEM.

[IpuMeHATH  OCHOBHBIE  TPUTOHOMETpHUYECKHE  (GOpMynbl  aius  IpeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAKECHUI.

CBoOOHO omepupoBaTh MOHATHUEM: TPUTOHOMETPUYECKOE YpaBHEHUE; TPUMEHATH
HE00X01uMBbIe (POPMYJIBI TSl pEIICHHUs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHUH.

MozenupoBaTh peabHbIe CUTYallMH Ha S3bIKE aJIreOpbl, COCTABIISATH BEIPAXKEHUS, yPaBHEHUS,
HEPaBEHCTBA M0 YCJIOBUIO 33]1a4H, UCCIIC0BATh TOCTPOSHHBIE MOEIH C HCIIOJIb30BAaHHEM ariapara
anreOpsl.

DyHKUMH U TPaPUKH

CB0oOOHO oOmepupoBaTh MOHATUAMHU: (YHKLHUSA, CIIOCOOBI 3aJaHusl (YHKLUUHU; B3aUMHO
oOpaTtHble (YyHKIMH, KOMIO3UIMA (YHKUIMH; rpaduK (QYHKIUH; BBIIOIHAT YJIEMEHTapHbIE MPE0d-
pa3oBaHus TpapuKOB (QyHKIMHA.

CBOOOIHO OMEpUPOBATh TMOHATUSMHU: O0JACTh ONPENEICHUS W MHOXKECTBO 3HAYCHHIA
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¢byHKUMHU, HYJIU QYHKLINHU, TPOMEXYTKH 3HAKOITOCTOSIHCTBA.

CBoOOHO oOmepHpOBaTh MOHATHAMHU: UYETHBIE W HEYETHBIE (PYHKUIUH, TNEPUOJUUECKUE
(GyHKIMH, TPOMEXKYTKM MOHOTOHHOCTHM (YHKIMM, MAaKCUMYMbl M MHHHUMYMBI (YHKIIHH,
HauOoJIbIIIee M HaUMEHbIIee 3HaYeHHE (DYHKIIMU Ha MTPOMEXYTKE.

CB0oOOHO ONEpHpOBATh MOHATHUAMU: CTENEHHAs (YHKIUS C HATYpaJbHBIM U LEJIBIM
nokasaresuem, rpaduk CTeneHHON (YyHKIIMK ¢ HaTypaJIbHBIM U LIEJIBIM MTOoKa3aTeeM; TpapuK KOpHs
n-0# CTeNeHN KakK (yHKIIMU OOpaTHON CTENIEHH C HATypalIbHbBIM ITOKa3aTeNIeM.

OnepupoBaTh TOHSATHSAMM: JIMHEHHas, KBaJIpaTW4Has U JIpOOHONMHEHHAs (QYHKUUY;
BBINOJIHATH 3JIEMEHTAPHOE UCCIIC0BAHUE U TIOCTPOCHUE UX IPa(UKOB.

CB0oOOHO oOmepupoBaTh MOHATHUSAMH: IOKa3aTelbHass W JiorapudmMuueckas (yHKIHH, UX
CBOWCTBA U TpaMKH; HCIIOIB30BaTh UX IPpaUKHU IS pEIICHUS] YPAaBHEHUIA.

CB0OOHO ONEpHPOBATH TMOHATUSMHU: TPUTOHOMETPUYECKAs] OKPYKHOCTB, OIpENeIeHUE
TPUTOHOMETPUUYECKUX (PYHKIHUN YUCIOBOTO apryMEeHTa.

Hcnons3oBath rpaduku (GyHKIUN Ui WCCIEAOBAHUS IMPOIECCOB W 3aBHUCHUMOCTEH TpH
pelleHnr 3aJad W3 JAPYTruX Yy4eOHBIX NPEIMETOB M PEallbHOW >KM3HH; BBIpaXaTh (HopMynamu
3aBUCUMOCTH MEK]ly BEJIMUMHAMMU.

Hayana MaTeMaTH4eCKOr0 aHAJIH3a

CB0OOHO oOMepUpOBaTh MOHATHAMH: apuMETHYECKass U TeoMeTpUyecKas Mporpeccus,
0eCKOHEeUHO YOBIBAIOIIass TeOMeTpUYecKas Mporpeccus; JTUHEWHBIH M 3KCIIOHEHLMAIbHBIA POCT,
(dopMyIa CI0KHBIX MPOLIEHTOB; UMETh ITPECTABICHUE O KOHCTAHTE e.

Hcrnons30BaTh NpOrpeccuu i pelieHus peallbHbIX 3aad IPUKIIAIHOTO XapaKTepa.

CBOOOIHO  OmepuUpoBaTh  MOHITHSIMH:  IOCJIEIOBATENBLHOCTh,  CIOCOOBI  3aJaHUA
MOCIIeI0BATEIbHOCTEH, MOHOTOHHBIE W OTPAaHUYCHHBIC TOCIEIOBATEIHPHOCTH; MOHUMATh OCHOBBI
3apOKJICHUS MAaTEeMaTUIECKOTO aHaIn3a Kak aHajan3a 0ECKOHEYHO MaJIbIX.

CB00OHO OmepupoBaTh MOHATUSMH: HENpPEpHIBHBIC (YHKLIMHU; TOYKH pa3pbiBa rpaduka
(byHKIMU; acCUMIITOTHI rpaduKa GyHKINH.

CBoOoHO omepupoBaTh MNOHATHEM: (YHKIMS, HENpepbhlBHAs HAa OTpe3Ke; NPUMEHATh
CBOWCTBA HEMPEPBIBHBIX (PYHKLUH IS pelIeHHUs 3a1au.

CB0060IHO OTMEpUPOBATH MOHATHIMMU: TIepBasi K BTOpasi MPOU3BOIHBIEC (PYHKIINH, KacaTellbHas
K rpaduKy QyHKIHH.

BbIuucnaTe npou3BOIHBIE CYMMBI, TPOM3BEACHNUS, YACTHOTO M KOMITO3UIIMU JABYX (YHKLUH;
3HATh MPOU3BOHBIC SJTEMEHTAPHBIX (PYHKITHIA.

M cnonb30BaTh reOMETPUYECKHA U (PU3UUECKUI CMBICIT IIPOU3BOIHOM ISl peILICHHS 3aad.
MHoxecTBa M JTOTHKA
CB0060HO ONIEpUPOBATH MOHATUAMHU: MHOXKECTBO, ONEPALIMU HAJ] MHOKECTBAMH.

Hcnonbs30BaTh TEOPETUKO-MHOKECTBEHHBIN alnapar i ONUCAaHUs PEAJIBHBIX MIPOLIECCOB U
SIBJICHUI, TIPU PEIICHUH 3a]1a4 U3 APYTUX YUEOHBIX MPEIMETOB.

CB0oOOHO ONEpHpPOBATh MOHATHUAMHU: OINpEAETICHUE, TEOpeMa, YpaBHEHHE-CIIEICTBHUE,
CBOWCTBO MaTeMaTHYECKOT0 00BEKTA, JOKA3aTeIbCTBO, PABHOCHIIbHBIC YPAaBHEHUSI U HEPABEHCTBA.

11 kiaace

Yuciia 1 BLIYUCJICHUA

CB0OOOTHO OTIEPUPOBATH MOHATUSAMU: HATYPATHHOE U IIEJI0€ YHCIIO0, MHOXKECTBA HATYPAIbHBIX
U LENbIX YMCEN; UCMOJb30BaTh npu3Haku Aenumoctu nensix uucen, HOJl m HOK HarypanbHbIx
YuCell JUIs pelIeHus 3a1a4, IPUMEHATh alNropuT™ EBKina.

CB00OIHO OTIEpPUPOBATH MOHATHEM OCTATKa M0 MOJIYJIIO; 3aITUCHIBATh HATYPAIbHBIE YHCTIA B
Pa3IMYHBIX MO3ULIMOHHBIX CUCTEMAaX CUUCIICHUS.

CBOOOIHO OIEpPUPOBATH MOHITHSIMH: KOMIUIEKCHOE YHCIO M MHOXECTBO KOMIUIEKCHBIX
qHcell; MPEICTABISITh KOMILICKCHBIC YHCIIa B aireOpanveckoll W TPUTOHOMETpUYECKoi (opme,
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BBINOJIHATH apU(METUYECKHE ONepalii C HUMHU U N300pakaTh Ha KOOPIUHATHOM IIOCKOCTH.
YpaBHeHUS M HEPaABEHCTBA

CB060,Z[HO OIICPHUPOBATH IIOHATUAMU: HppaluOHAJILHBIC, IIOKa3aTCJIbHBIC u
JIOFapI/I(l)MI/I‘-IeCKI/IC HCPABCHCTBA, HAXOJUTH UX PCHICHUS C TIOMOIIBIO PABHOCHUJIBHBIX IMICPCXOJ0B.

OcymiecTBiIsATh 0TOOP KOPHEW NMPU PELICHUH TPUTOHOMETPHUECKOT0 YPaBHEHHS.

CB0oOOHO oOmepUpOBaTh TMOHSATHEM TPUTOHOMETPUYECKOE HEPAaBEHCTBO; INPUMEHATH
Heo0XouMBbIe (POPMYJIBI TSl pEIICHHUs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKHX HEPABEHCTB.

CB00OHO ONEpHUPOBATH MOHATUSAMH: CHCTEMa M COBOKYITHOCTh YPAaBHEHHMH W HEPABEHCTB;
PABHOCHUIIBHBIE CUCTEMBI U CUCTEMBI- CIIEICTBUS; HAXOAUTh PELICHUS CUCTEMBI U COBOKYITHOCTEH pa-
IIUOHAIBHBIX, UPPALIMOHAIBHBIX, TOKA3aTENbHBIX U JIOTApU(PMUIECKUX YPABHEHUI U HEPABEHCTB.

Pemate panmoHanpHBlE, UppalMOHAIbHBIC, [OKa3aTeJbHBIC, JIOTapH(PMHUUYECKHE U
TPUTOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA, COACPIKALIME MOLYJIM U ITApAMETPBL.

[TpumensTh rpaduyeckrie METOIbI I PeIICHHs YPaBHEHUI 1 HEPABEHCTB, a TAKKe 3aj]1a4 ¢
rapamMeTpamu.

MozenupoBaTh peabHbIe CUTYallMH Ha S3bIKE aJIreOpbl, COCTABIISATH BEIPAXKEHUS, yPaBHEHUS,
HEPABEHCTBA U MX CUCTEMBI II0 YCIOBHUIO 3a/layd, MCCIEA0BATh IOCTPOCHHBIE MOJEIU C UCIIONb-
30BaHMEM ammapara anreOpbl, HHTEPIPETUPOBATH MOTyYCHHBIN pe3ybTar.

DyHKUMH U TPaPUKH
Crpouthb Tpapuki KOMIO3UIUK (YHKIHUNA C TOMOIIBIO AJIEMEHTAPHOTO HCCIICAOBAHUS U
CBOWCTB KOMITO3UIIMH ABYX (DYHKITHIA.

Crpouth reomeTpudeckre 00pasbl ypaBHEHUH U HEPABEHCTB Ha KOOPMHATHON TIOCKOCTH.
CB0060HO OnIepUpPOBATh MOHATUAMU: TPAGUKH TPUTOHOMETPUUYECKUX (PYHKLIUH.

[TpumeHATs QYHKIMM 111 MOJCTUPOBAHHS U MCCIIEIOBAHUS PEATbHBIX MPOLIECCOB.

Hayana MaTeMaTH4eCKOro aHAJIN3a

M cnonb30BaTh MPOU3BOIHYIO ISl UCCIIETOBAaHHS (YHKIIMU HA MOHOTOHHOCTbD M 3KCTPEMYMBI.
HaxonuTh Hanbonblee 1 HaMMEHbIIee 3HaueHUs (PYHKIIUN HENPEPBIBHOW Ha OTpPE3Ke.

Hcnonb30BaTh MPOU3BOAHYIO ISl HAXO0XKJICHHS HAMITYUIIeTO PELICHUs B IPUKIATHBIX, B TOM
YHCIe COIMAIbHO-DKOHOMUYECKHX, 3a/1a4ax, JJIs ONpeaesieHUs] CKOPOCTH M YCKOPEHHs Ipolecca,
3aJJaHHOTO (POPMYJION MK TPaPUKOM.

CB06OHO ONEpUpPOBaTh MOHATHAMU: MEPBOOOpPA3HAsI, ONMPEACIEHHBI HHTErPall; HAXOAUTh
NEPBOOOPA3HbIE AJIEMEHTAPHBIX (YHKIMH M BBIUMCIATH HMHTerpan mo ¢opmyne HproToHa —
JleiiOHuna.

HaxonuTs mionany miockux Guryp u 00bEMBI TeJ ¢ TOMOIIBIO0 HHTErpaa.

Hmetb mpencTaBieHHE O MaTeMaTHYeCKOM MOJEIMPOBAHMU Ha NPUMEPE COCTAaBIICHUS
muddepeHInanbHbIX ypaBHEHUH.

Pemate mpukiagHble 3aa4d, B TOM YHCIE COLMAIbHO-3KOHOMHUYECKOTO U (PU3NYECKOTO
XapakTepa, CpeJICTBAMH MaTeMaTHYECKOTO aHAJIN3A.

OcBoeHnue yuebHoro kypca «l eoMeTpus» Ha ypOBHE CpelHEro 00I1Iero 00pa30BaHUs T0JIKHO
obecreunBaTh JOCTIKEHHE CIEIYIONINX MPEAMETHBIX 00pa30BaTeNbHbIX Pe3yIbTaTOB:

10 xixacc

CB0o60OHO OmnepupoBaTh OCHOBHBIMU TMOHSATHSAMU CTEPEOMETPUU MPH PEIICHUH 3a1ad U
IIPOBEACHUN MAaTEMAaTUYECKUX PACCYKICHUN.

HpI/IMeHHTB AKCHUOMBI CTGpGOMeTpI/II/I " CJICACTBUA U3 HUX HpI/I pemeHI/m FCOMeTpI/I‘-IGCKI/IX
3a11ad4.

KnaccudunmpoBaTs B3aUMHOE PACIIOIOKEHHE TMPSMBIX B MPOCTPAHCTBE, IUIOCKOCTEH B
MIPOCTPAHCTBE; MPAMBIX U MJIOCKOCTEN B IPOCTPAHCTRE.
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CB0oOOHO oOmepupoBaTh IMOHATHUSMH, CBS3aHHBIMH C YIJIAMH B IIPOCTPAHCTBE: MEXIY
NPSMBIMH B IPOCTPAHCTBE; MEKIY IPSIMOM U TIIOCKOCTBIO.

CB0060HO ONIEpUPOBATH MOHATUSAMH, CBA3aHHBIMU C MHOTOTPAHHUKAMH.

CB0OOHO pacmo3HaBaTh OCHOBHBIE BHUABI MHOTOIPAaHHHMKOB (IIpU3Ma, NHUpaMUja,
NpSMOYTOJIBbHBIN Mapasuienenunesn, Kyo).

KnaccugunmpoBars MHOTOTpaHHHUKH, BEIOMpPAasi OCHOBAHHUS IS KITACCU(PHUKAIHIH.

CBoOOHO oOmepHpoBaTh TMOHATHSAMHU, CBA3aHHBIMH C CEUEHHEM MHOTOTPAaHHUKOB
TUIOCKOCTBIO.

BeimonHATe mapaniensHoe, IEHTpPaJbHOE U OPTOrOHAIBHOE MPOCKTHpOBaHWE (GUTYp Ha
IUIOCKOCTB; BBIITOJHATH U300pakeHus! GUryp Ha IIIOCKOCTH.

CTpouTh Cce4eHUS MHOTOTPAHHUKOB pPa3IMYHBIMH METOJAMHM, BBIOIHATH (BBIHOCHBIC)
IUIOCKUE YEPTEKU U3 PUCYHKOB IPOCTHIX 00bEMHBIX (PUTYp: BH]I CBEpXY, COOKY, CHU3Y.

Bbluucnare  muomiand  MOBEPXHOCTEH — MHOTOTPAaHHUKOB — (IpU3Ma,  MHUpaMuza),
reOMETPUUECKUX TEJI C MPUMEHEHUEM (hopMyI.

CB00OHO ONEPHPOBATH MOHATHAMHU: CUMMETPUS B TIPOCTPAHCTBE; LIEHTP, OCh M TNIOCKOCTh
CUMMETpPHUH; IIEHTP, OCh U INIOCKOCTh CUMMETPHUH (DUTYPBHI.

CB0OOIHO ONEpHpPOBATH TMOHATUAMH, COOTBETCTBYIOIIMMH BEKTOpaM W KOOpAMHATaM B
MIPOCTPAHCTBE.

BbINONMHATE AEUCTBUS HAJl BEKTOPaMU.

Pemate 3amaum Ha 1OKa3aTENbCTBO MATEMaTHYECKHUX OTHOIICGHUH U HAaXOXKICHUE
TeOMETPUUECKUX BEIWYHMH, TPUMEHSSI U3BECTHBIE METOJbI MPU PEIICHUH MAaTeMaTHYECKUX 3ajad
MOBBIIIEHHOTO ¥ BHICOKOTO YPOBHS CIIOKHOCTH.

[TpuMeHATH MpOCTEHIINe MPOrpaMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHCTEMBI IIPU PEIICHUU CTEPEOMETPHUECKUX 3aj1au.

W3BnekaTh, MpeoOpa3oBbIBaTh M HUHTEPIPETHPOBATH MH(OPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUeCKuX (PUTypax, MPeACTaBICHHYIO Ha YepTeKaX U PUCYHKAX.

[IpuMeHATHh MONYyYEHHBIE 3HAHUS HA IMPAKTUKE: CPAaBHUBATh U AHAIM3UPOBATH PEaIbHbIC
CUTyallU, TPUMEHATh H3YUYECHHBIE TOHATHA B IPOLECCE IOHUCKA PELIEHUS MaTEMAaTHYECKU
chOpMyJIUPOBAHHON MPOOIEMBI, MOAETUPOBATH pEalTbHBIE CHUTyallMH Ha S3BIKE T'€OMETPHH,
HCCIIEIOBATh ITOCTPOCHHBIE MOJENU C HCIIOJIb30BAHUEM T'€OMETPUUYECKUX TMOHATUA U TEOPEM,
anmaparta anreOpbl; peraTh MPaKTHYECKHE 3aadd, CBS3aHHBIC C HAXOXKIECHUEM T€OMETPHUYECKHX
BEJIMYMH.

Hmets mpenctaBieHuss 00 OCHOBHBIX 3Talax pa3BUTHS T'€OMETPUU KaK COCTAaBHOW 4acTH
(dbyHIaMeHTa pa3BUTHUS TEXHOJIOTHH.

11 knace

CB0oOOHO OmepupoBaTh MOHATHUAMH, CBSI3aHHBIMH C IMJIMHAPHYECKOW, KOHMYECKOH U
ceprueckoil MOBEpPXHOCTIMHU; OOBSICHATH CIIOCOOBI TIOTYUYEHUSI.

OnepupoBaTh MOHATHIMHE, CBI3aHHBIMU C TEJIAMU BPAIIEHUS: IIITUHAPOM, KOHYCOM, chepoii
U IapOM.

Pacrnio3HaBaTh Tena BpamieHus (UMWJIMHAP, KOHYC, cepa M map) U OOBSICHATH CIIOCOOBI
TIOJTyYSHHUS TeJl BPALICHUSI.

KnaccugunupoBars B3auMHOE PacHoIokKeHHe CPephl U MITOCKOCTH.

BbIUnCIIATE BETMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TeJl BpaIlleHus; 00bEMBI U IJIOIIA TN
MOBEPXHOCTEH MHOTOTPAHHUKOB M TEJI BPAILLICHUS, TEOMETPUUYECKUX TeJl C IPUMEHEHHEM (HOpMYI.

CB0OOHO OmMEepUpPOBaTh MOHATHSAMH, CBSI3aHHBIMH C KOMOMHALMSAMHU TN BpaLCHUS U
MHOTOT'PaHHHKOB: MHOTOTPAaHHMK, BIIMCAaHHBIM B cdepy U ommcaHHBIH OKkoyo cdepsl; chepa,
BITMCAHHAsl B MHOTOTPaHHUK WJIM TEJIO BPAILICHHS.

BbIUUCIIATE COOTHOMIEHHS MEXTy TUIOIIASIMH [TOBEPXHOCTEH M 00bEMaMH TOJOOHBIX TEII.
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N300paxkaTh n3ydaemble (PUTyphl; BHITOTHATH (BBIHOCHBIC) IJIOCKUE YEPTEKH U3 PUCYHKOB
MPOCTHIX 00BEMHBIX (UTYp: BUJ CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHHS TEJl BPALICHHUS.

W3BnekaTh, MHTEPIPETUPOBATh U MPEOOPa30OBBIBATE MH()OPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUECKUX (PUTypax, MPeACTaBICHHYIO Ha YepTeKaxX U PUCYHKAX.

CB0060IHO ONIEepUPOBATH MMOHATHEM BEKTOP B IPOCTPAHCTBE.
BbINONHATE onepanuy HaJl BEKTOPaMHU.
3azaBath IUIOCKOCTh YPaBHEHUEM B JIEKAPTOBON CUCTEME KOOPAUHAT.

Pemarn reoOMCTPpHUICCKUC 3aJladr HAa BBIYHUCIICHHUC YTJIOB MCKAY IMPSIMBIMH U ITJIIOCKOCTAMU,
BBIYMCIICHUC paCCTOSIHI/Iﬁ OT TOYKH 0 IUNIOCKOCTH; B LICIIOM, HAa IPUMCHCHUC BCKTOPHO-KOOPANHAT-
HOIr'o MCTOZa NpH PCIICHUU.

CBOOOIHO OTEepPUPOBATH MOHITHSIMHE, CBS3aHHBIMH C JIBIDKEHHEM B TPOCTPAHCTBE; 3HATH
CBOMCTBA JIBM)KEHUIA.

BrImonHaTe n300paxeHrss MHOTOIPaHHUKOM H T BpallleHHs IIPH MapajieIbHOM MEPEHOCE,
LEHTPAJILHOW CUMMETPHH, 3epKaTbHON CUMMETPUH, IIPH TIOBOPOTE BOKPYT MPSMOM; TpeoOpa3zoBaHus
noaoous.

Crpouthb ceyeHHs MHOTOTPAHHUKOB M TE€Jl BpAlllEHUs: CEYEHMsI LWINHApa (IapajuleIbHO U
NEPIEHIUKYIISIPHO OCH), CEUEHUs] KOHYca (IIapajuleIbHOE OCHOBAHMIO U MPOXOASILEE YEPE3 BEPLIU-
HY), CEUEHHs 11apa.

Hcnonp30BaTh METOABl IIOCTPOEHUS CEUYEHUMH: METOJ CJIEA0B, METOJ BHYTPEHHEIrO
IIPOEKTUPOBAHMSI, METOJI IEPEHOCA CEKYIIEH MIIOCKOCTH.

JloKa3bIBaTh r€OMETPUUECKUE YTBEPIKICHHUS.

[IpumensaTe reoMeTpudeckue (akThl UIs  PEIIeHHs CTEPEOMETPHUYECKUX — 3ajad,
npeanojJararomux HECKOJIBKO IMIaroB pCHICHHA, €CJIU YCJIIOBUA NMPUMCHCHUA 3aaHbl B SIBHOU U
HEesIBHOU (opme.

Pemarn 3aJa4dd Ha J0Ka3aTCIbCTBO MATCMAaTHUYCCKUX OTHOIICHUM W HaXO0XJICHUC
reoOMCTPpUICCKUX BCIIMYHH.

IIpuMeHATH HpPOrpaMMHBIE CPEICTBA U AIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI IIpU
pEeLICHUU CTEPEOMETPUYECKUX 3a1ay.

IIpuMeHATh MOJIyYEHHBIE 3HAHUSA HA NPAKTUKE: CPaBHUBATh, aHAJIM3UPOBATh U OLICHUBATH
peanbHble CUTYallMH; IPUMEHATh U3YYCHHBIEC IIOHATHUS, TEOPEMBI, CBOMCTBA B IIPOLIECCE IIOUCKA pe-
IICHUS MaTeMaTU4ecKu cHOpMyTUPOBAHHON MpoOIEeMbl, MOAEIHPOBATh pealbHble CUTYallMH Ha
SA3bIKE TEOMETPHUM, MCCIENOBaTh IIOCTPOCHHBIE MOJECIU C HCIOIb30BAHMEM TI'€OMETPUYECKUX
MIOHATHUH U TeopeM, anmnapara areOpbl; peaTb NpakKTHYECKUE 3a/1a4H, CBA3aHHBIE C HAX0XKICHUEM
F€OMETPUYECKHUX BEIIUYHUH.

Wmetsb npencrapieHns 00 OCHOBHBIX 3TallaxX Pa3BUTHS T€OMETPHH KaK COCTaBHOW 4aCTH
(dbyHIaMeHTa pa3BUTHUS TEXHOJIOTUH.

OcBoenue yueObHOro kypca «BeposSTHOCTb M CTaTUCTHKa» Ha YPOBHE CPEIHEro OOIIero
0o0pa3oBaHMs JOJDKHO OOecreuuBaTh JOCTHKEHHE CIEIYIOIUMX IPEeIMETHBIX 00pa3oBaTeIbHbIX
pe3yIbTaToB:

10 kaace

CB0OOHO OnepHpOBaTH MOHATUSAMU: Tpad, TUIOCKHH rpad, cBsI3HBIN rpad, myTh B rpade,
eTb, ITUKI, IEPEBO, CTENICHb BEPIINHBI, IEPEBO CIYYaHOTO SKCIIEPUMEHTA.

CBOOOTHO OTIEPUPOBATH MOHATUAMU: CIYUYaHBINA SKCTIEPUMEHT (OIIBIT), CTy4aitHOE COOBITHE,
JJIEMEHTapHOE CIy4yailHoe cOObITHE (TIEMEHTAPHBIM UCXO/) CIYyYailHOTO OMBITA; HAXOAUTH BEPOSIT-
HOCTH COOBITHIA B OIIBITaX C PABHOBO3MOXXHBIMHU AJIEMEHTAPHBIMU COOBITHUSIMHU.

Haxonute u (opMynupoBaTh cOOBITHA: TepecedyeHue, oObeIWHEHHE NaHHBIX COOBITHH,
COOBITHE, TPOTUBOIIOIOKHOE JAHHOMY; HCIIOJIB30BATh JUarpaMMsbl Ditiepa, KOOPAUHATHYIO IPSIMYIO
JUISL pelieH st 3a1a4; MoJIb30BaThcs (POPMYIIOH CIIOKEHUS] BEPOSTHOCTEN JUIsl BEPOSITHOCTEN IBYX U
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TPEX CIy4YalHbBIX COOBITHIA.

OnepupoBaTh NOHATUSMU: YCIOBHASI BEPOSITHOCTh, YMHOKCHHE BEPOSTHOCTEH, HE3aBUCUMBIC
COOBITHS, JEPEBO CIYYANHOTO SKCIIEPUMEHTA; HAXOIUTh BEPOSATHOCTH COOBITUI C TIOMOIIBIO TIpa-
BUJIa YMHOXCHHS, JepeBa CIy4yallHOTO OIBITAa, HCIONH30BaTh ()OPMYIYy IOJIHON BEPOSTHOCTH,
dbopmyny Baiieca mpu pemieHuu 3amad; ONPEAeNsTh HE3aBUCUMOCTh COOBITUN TIO (OpMyJie U IO
OpraHM3aINH CIYyYaitHOTO HKCIIEPUMEHTA.

[TpuMeHSATH H3y4YeHHbIE KOMOWMHATOpHBIE (OPMYJBI IS TEPEUYUCICHUS DIIEMEHTOB
MHOYECTB, JIEMEHTAPHBIX COOBITHH CITy4aifHOTO OTIBITA, PEIICHHUS 33/1a4 110 TEOPUH BEPOATHOCTEH.

CB06OHO OmEepHpPOBATh MOHATHAMU: OWHAPHBIA CIy4YalHBIM ONBIT (MCHBITAHHE), yCIEX U
HeyJlaua, He3aBUCHMBbIEC UCTIBITAHUS, CEPUSl UCIIBITAaHUI; HAXOIUTh BEPOSTHOCTH COOBITHIA: B CEpUU
HCIIBITaHUH J10 NIEPBOrO YCIIEXa; B CEPUU UCIIBITAHUM bepHYyIUIN; B OIBITE, CBI3aHHOM CO CIIy4alHbIM
BBIOOPOM M3 KOHEYHON COBOKYITHOCTH.

CB000OHO OMEpUPOBATh MOHATHAMHU: CIIydaiiHasi BeJIMUMHA, PAacIpeiesiCHHE BEPOSTHOCTEH,
JrarpaMma pacrpeieieHus, OnHapHas ciaydaiiHasi BeIM4MHa, FTeOMETpUIecKoe, OMHOMHAILHOE pac-
[IpECIICHNE

11 kiaace

OnepupoBaTh MOHATHSMHU: COBMECTHOE pAaclpeiesieHUEe JBYyX CIy4dallHbIX BEJIMYMH;
UCTIOJIb30BaTh TAOJIUILy COBMECTHOTO PACIpEeNeHHs ABYX CIy4ailHBIX BEJIWYHMH JJISl BBIICICHUS
pacrpenesieHus KaX 101 BEJIMYUHBI, OIIPEIEIICHUs HE3aBUCUMOCTH CIIyYalHbIX BEJIMYUH.

CB0OOHO OmNEpUPOBATH IMOHATUEM MAaTEMAaTHUECKOTO OXHIAHHS CIydyailHOH BeIMYMHBI
(pacnpeneneHys); NPUMEHATh CBOMCTBA MAaTEMaTHYECKOIO OXHUAAHWUA IIPU pEHICHUH 3aj4ady;
BBIUUCIIATH MATEMaTHYECKOE OKUIaHuEe OMHOMHUAIILHOTO U T€OMETPUYECKOTO pacpeeICHHA.

CB0OOHO ONEpHPOBATH MOHATHUAMU: TUCIIEPCHS, CTAHAAPTHOE OTKJIOHEHHE CIydailHOH
BEJIMYMHBI; IPUMEHATH CBOWCTBA AUCIIEPCUU CIy4allHOM BETMYUHBI (paclpeesieHus) IpU pelIeHUH
3aJa4; BBIYUCIATH TUCIIEPCHIO U CTaHAAPTHOE OTKIOHEHHE T'€OMETPUYECKOro M OMHOMHAIILHOTO
pacIpenciIeHu.

Bbruncnare  BHIOOpPOYHBIE  XapaKTEPUCTUKUM IO JaHHOM BBIOOPKE U OIICHHUBATH
XapaKTepUCTUKH T'E€HEPAIbHOM COBOKYIHOCTH JaHHBIX TII0 BbIOOPOYHBIM XapaKTEPUCTHKAM.
O1eHnBaTh BEPOSATHOCTH COOBITHI M IPOBEPATH MPOCTEHUIITNE CTATUCTUYECKHIE TUIIOTE3bI, MTOJIb3YSCh
U3Y4YEHHBIMU PACIPEACICHUSIMU.

Copepxanue Kypca

COILEPKAHUE YYEBHOI'O KYPCA «AJITEBPA U HAYAJIA
MATEMATHUHYECKOI'O AHAJIU3A» (1o roxam o0y4eHust)

10 kaace

Yucjaa 1 BBIYUCTIEHUS

Panmonansupie yncna. OOBIKHOBEHHBIC M JIECATUYHBIE JIPOOH, MPOIEHTHI, OCCKOHEUHBIC
nepuoandeckue apodbu. [IpumeneHune apodeil U MPOLEHTOB sl PEIICHUs MPUKIAIHBIX 331a4 U3
Pa3JIMYHBIX OTpACIEH 3HAHUM U PEaIbHOMN KU3HU.

JeiicTBuTenpHble uncna. PanuoHanmbHBIE M UppalMOHATIBHBIE YHUCIA. ApHpMETHYEeCKHe
Onepauvyd C JECWCTBUTEIBHBIMU 4YUCIaMHU. MOIyib AEHCTBUTEIBHOIO YHCIA U €r0 CBOMCTBA.
[TpubnmkEHHBIC BRIYUCIICHUS, TIPABUIIA OKPYTIICHHS, TPUKUIKA U OIEHKA PEe3yJIbTaTa BHIYMCICHUH.

Cremnenb ¢ mensiM mokasareneMm. bunom Herotona. Mcmonbp3oBanue moaxonasiieit GopMbl
3alMCH IEUCTBUTEIIbHBIX YUCEI U1l PEILICHUS MPAKTUYECKUX 3a]1a4 U IIPEACTABIICHUS JaHHbIX.

Apudmernueckuii KOpeHb HaTYpaJIbHON CTENIEHH U €ro CBOMCTBA.

CreneHb C palMOHAJIBHBIM TOKa3aTeleM U €€ CBOMCTBA; CTENEHb C JEHCTBUTEIbHBIM
OKa3aTeJIEM.
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Jlorapugm uyucna. CoiicTa jorapudma. JlecaTHUHbIE U HATYpaAIbHBIE JOTapU(MBI.

CuHyC, KOCHHYC, TaHI€HC, KOTAHI'€HC YHCIIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC H
apKTaHI€HC YHCJIOBOIO apryMeHTa.

YpaBHeHUS M HEPaABEHCTBA

ToxnecTBa ¥ TOXICCTBEHHBIE MpeoOpa3oBaHus. YpaBHEHHE, KOpPEHb YpaBHEHHUS.
PaBHOCUIIBHBIE YpaBHEHUS U ypaBHEHUs-ClIeACTBUS. HepaBeHCTBO, pellieHre HEpaBEeHCTBaA.

OCHOBHBIE METOJIbI PEUICHHUs LEJBIX U JPOOHO-PAMOHATBHBIX YPABHEHUH W HEPABEHCTB.
MHoOrouneHs! 0T OJHOM IepeMEHHON. JleleHrne MHOro4jaeHa Ha MHOTOWIEH C OCTaTKOM. Teopema
besy. Muorounensl ¢ nensiMu kod¢ppurnmenramu. Teopema Buera.

[TpeoOpa3oBaHus YUCIOBBIX BHIPAKEHUN, COACPIKAIIMX CTEICHH U KOPHH.
HppaunonansHble ypaBHeHUs. OCHOBHbBIE METO/IbI PELICHUSI UPPALMOHATIBHBIX YPaBHEHUH.
[Toka3zarenbHble ypaBHeHUs. OCHOBHBIE METOBI PEIICHUS TOKA3aTEIbHBIX YPABHEHUI.
[TpeoOpa3oBanue BBIpAXKEHUN, COAEPIKAIINX JIOTAPU(PMBI.

Jlorapugmuueckue ypaBHeHUs1. OCHOBHBIE METO/IbI PEIICHUS JIOTapHU(PMUUECKIX YPaBHEHHH.

OcHoBHBIE TpuUroHomerpuyeckue (opmyinel. [Ipeobpa3zoBaHne TPUTOHOMETPUUECKUX
BBIpaKCHU. Pelienre TpuroHoOMeTpu4eCKUX ypaBHEHUM.

PemeHne cucreM JMHEHHBIX YpaBHEHHMW. MarTpuua CUCTEMBI JIMHEMHBIX YPaBHEHUU.
Onpenenurens MaTpULbl 2 X 2, €r0 FTEOMETPUUECKUN CMBICI M CBOMCTBA; BBIYMCIEHUE €r0 3HAUCHHUS,
IIPUMEHEHHUE ONPEEIUTEIIS Ul PELICHUST CUCTEMBI JIMHEMHBIX YpaBHEHM. Pelenue npukinaaHbix
3a7a4 C IOMOIIBID CHCTEMBI JIMHEWHBIX YpaBHEHUW. lccrnenoBaHWe IOCTPOEHHOM MOJENU C
IIOMOILIBIO MATPUL] U ONIPEACIIUTEIIEH.

IlocTpoeHHe MaTeMaTHMYEeCKUX MOJENIECH peaJbHOM CUTyallMu C IIOMOLIbIO YPABHEHUU U
HepaBeHCTB. [IpuMeHeHre ypaBHEHUI U HEPABEHCTB K PEIICHUIO0 MaTEMaTUYECKUX 3a/1a4 U 3a1a4 U3
pa3NUYHBIX 001aCTE HAYKH U PEaTbHOM KU3HHU.

DyHKUMH U TPaPUKH

@Oyukims, crnocodbl 3amaHus ¢GyHKuMU. BzaumHOo oOpatnbele ¢yHkimu. Kommosuims
¢byukuuit. I'paduk pyHkmu. SnemeHTapHbIe TpeodpazoBaHus rpauKoB QyHKIUI.

Ob6nactp ompeneneHuss ¥ MHOXecTBO 3HaueHHi ¢yHkuuu. Hymn ¢ynkumu. I[IpomexyTku
3HAaKOMOCTOSIHCTBA. UETHble W HeuéTHble ¢yHkuuu. llepmogmueckue ¢yHkuuu. IIpomexyTku
MOHOTOHHOCTH (YHKUMH. MakcuMyMbl M MHHUMYMbI ¢GyHKuuu. HaunOombiee M HauMeHbIIee
3Ha4YeHUs PYHKINUU Ha IPOMEXKYTKE.

Jlunelinasi, KBaJpaTUYHast U APOOHO-TMHEHHAs (QyHKIMH. DIeMEeHTapHOe HCCIel0OBaHuEe U
MOCTPOCHHE UX TPaPUKOB.

CrenenHass (yHKIMS C HaTypajJbHBIM M IeJbIM TOKa3areneM. EE cBoiictBa u rpaduk.
CpoiictBa M rpaduk KOpHS #n-OM CTENeHH Kak (PyHKIMH OOpaTHOW CTEMEHHM C HaTypalbHBIM
IIOKA3aTEeJIEM.

[Toka3zarenbHas U jorapudmuueckas QyHKIMH, UX cBoiicTBa M rpaduku. Vcnonbp3oBanue
rpaduKoB (pyHKIUH U1 pelieHns ypaBHeHUH.

TpuroHomerpuueckas OKpPY>KHOCTb, OIpENEICHUE TPUTOHOMETPUUYECKUX  (QYHKUUH
YHCIIOBOTO apTyMEHTA.

@OyHKIIMOHAIBHBIE 3aBUCUMOCTH B pealIbHBIX Tpoleccax U ABICHHUAX. I'paduku peanbHbIX
3aBUCUMOCTEH.

Hayana MaTeMaTH4eCKOro aHAJIN3a

IMocnegoBaTeIbHOCTH, CIIOCOOBI 3amaHus IIOCIEIOBATEILHOCTEH. METOI MaTeMaTHYECKON

HWHAYKIAH. MoOHOTOHHBIE U OrpaHUYCHHBIC TTOCICAOBATCIBHOCTH. HCTOpI/ISI BO3HUKHOBCHUA
MaTeMaTUYECKOr0 aHAIM3a KaK aHaIn3a OECKOHEUYHO MajbIX.

Apudmernueckass M reoMeTpuyeckas — mporpeccud.  beckoHeuHo — yObIBaromas
reomeTrpuueckas mporpeccus. Cymma OecKOHEYHO YOBbIBAaroOIIEeH TeOMETPUYECKOH INPOrPEeCcCHH.
JIMHENHBIN U 3KCIIOHEHIUAIbHBIN pocT. Yucno e. @opMyria CI0KHBIX IIPOLEHTOB. Mcnonb3oBanue
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IIPOrPECCUU ISl PELIEHUS pealbHbIX 3a/1a4 PUKIIAJHOIO XapakTepa.

HenpepbiBHble (yHKIMK U UX CBOMCTBA. TOUKHM pa3ppiBa. ACUMNOTOTHI I'paUKOB (YHKIIUH.
CBoiicTBa (QyHKUUMI HENpepbIBHBIX Ha OTpe3Ke. MeToa HMHTEpBaJOB JJS PELICHHS HEpPaBEHCTB.
[TpuMeHeHne CBOWCTB HETIPEPBHIBHBIX (DYHKLUH ISl peIICHHs 3a1a4.

[TepBast u BTOpast npousBoAHble QpyHKIUN. OnpeneneHne, reOMeTpUIECKuil 1 pU3NUECKuit
CMBICJI IPOU3BOTHON. YpaBHEHUE KacaTelbHOM K rpaduky QyHKIIUH.

[Tpou3BoHbIE 37eMeHTapHBIX (QyHKIMA. [Ipon3BoaHAs CyMMBI, IPOU3BEICHHUS, YACTHOTO U
KOMITO3UIIUH (PYHKITHI.

MHo:kecTBa | JIOTHKA

MHoecTBO, onepalyy HaJl MHOXECTBAMHU U UX cBoicTBa. [luarpammsl Oiinepa — Benna.
IIpuMeHeHHEe TEOPETUKO-MHOKECTBEHHOIO amnmnapara s OIMCaHUs peajbHBIX IPOLIECCOB U
SBJICHUI, TIPU PEIICHUH 3a]1a4 U3 APYTUX YUEOHBIX MPEIMETOB.

Omnpenenenue, TeopemMa, CBOICTBO MaTEMAaTHUYECKOTO 00BEKTA, CIEICTBHUE, 10KAa3aTEIbCTBO,
PaBHOCHUJILHBIE YPAaBHEHUSL.

11 kiaace

Yuciia 1 BLIYUCJIECHUA

Hatypanbnble u nensle uncina. IlpuMenenne npusHakoB aeaumoctu nensix uucesn, HO u
HOK, octatkoB 1o mozaymto, anroputma EBxinja nis pemenus 3aaad B LENbIX YUCax.

KommnekcHsle 4ymcna. AnreOpaumdeckas W TpUTOHOMETpHYecKas (OpPMBI  3alucH
KOMIUIEKCHOTO YHcia. ApudmMernueckue omnepanud ¢ KOMIUIEKCHBIMH 4YuciaMu. M3o0paxeHue
KOMIUIEKCHBIX YHMCEJI Ha KoopauHaTHOU muiockocTH. @opmyna Myaspa. KopHu n-oil ctenenu u3
KOMIUIEKCHOTO 4Hcia. [IpuMeHeHHe KOMIUIEKCHBIX YHCeN Uil pemeHus (QU3HUECKuX U
T€OMETPUYECKUX 3a/1a4.

YpaBHeHUS M HEPaBEHCTBA

Cucrema u COBOKYITHOCTBH ypaBHCHI/Iﬁ 1 HCPABCHCTB. PaBHOCHIBHBIE CHCTEMBI M CUCTEMBI-
CIICACTBUA. PaBHOCHIIBHBIC HCpPaBCHCTBA.

OT00op KOpHEH TPUTOHOMETPUUYECKUX YPAaBHEHHH C IOMOIIBIO TPUTOHOMETPUUECKOM
OKPY’KHOCTH. Pernienue TpuroHoMeTpuyeCcKuX HEpaBEeHCTB.

OCHOBHBIE METO/IbI PEIICHUS TOKA3aTEbHBIX U JIOTapHU(PMUIECKIX HEPABEHCTB.
OcHOBHBIE METO/IBI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OcCHOBHBIE METO/IBI PELIEHUSI CUCTEM U COBOKYITHOCTEH PALlMOHAJIBHBIX, UPPAL[MOHAIbHBIX,
MoKa3aTeIbHBIX U JIOTapU(PMUUECKUX YPAaBHEHUI.

YpaBHEHYs1, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMHu.

IIpuMeHeHne ypaBHEHUM, CUCTEM U HEPABEHCTB K PELICHHUIO MATEMAaTUYECKUX 3a1ad U 3a/1a4
U3 PA3IUYHBIX 00JIACTEeH HAYKU U peallbHOW KU3HH, HHTEPIPETALUS MTOIYYEHHBIX PE3yIbTaTOB.

DyHKUMH U TPaPUKH

I'padux xomnosuumu ¢yHkuuii. ['eomerpuueckue oOpa3bl ypaBHEHHH M HEpaBEHCTB Ha
KOOPAMHATHOH IJIOCKOCTH.

Tpuronomerpudeckue QyHKINU, X CBOHCTBA U TPAPUKH.

['paduueckue MeTOAbI pelIeHUs] ypaBHEHUI U HEPAaBEHCTB. I'paduyeckre MeTOIbl pereHus
3a/1a4 ¢ IapaMeTPaMH.

Hcnons3oBanue rpagukoB (QyHKIMIA A7 HCCIEAOBAaHUS TPOIECCOB M 3aBHUCHMOCTEH,
KOTOPBIC BOSHUKAIOT NP PEUICHUH 33/1a4 U3 APYTUX YICOHBIX IPEIMETOB U PEabHOM KU3HU.

Hayana maTreMaTH4eCKOro aHAJIM3a

[TpuMeHeHHEe MPOU3BOAHOM K MCCIEIOBAHHIO (YHKIUH HA MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxnenne HauboIbIIero 1 HAMMEHBINETO 3HAYSCHUI HeTIPEPBIBHOW (DYHKIIUK HA OTPE3Ke.

IIpuMeHeHne TPOU3BOAHOM IJI HAXOXKICHUS HAWIYYILEero PELICHUs B IPUKIIAHBIX 3aa4ax,
IS OTIPEICJIEHUS] CKOPOCTH U YCKOPEHHS MpoLiecca, 3aaHHOT0 (HhOpMyIIoii Wil TpapuKOM.
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[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO NepBOOOpa3HbIX. IlepBooOpasHbie 37IeMEHTapHBIX
¢yukuuit. [IpaBuia HaX0XKAEHUS TIEPBOOOPA3HBIX.

Wurerpai. I'eomerpuyeckuii cMbICI UHTErpajia. BeraucieHye onpenenéHHoro MHTerpaia 1mno
¢dopmyne Hetorona — JleitOnuna.

[IpumeHeHne wuHTErpajga Ui HaXOXKICHHUS IUIomanedl IUIOCKuX ¢Guryp u o0BEMOB
T€OMETPUUYECKUX TEIL.

[Tpumepsl pemeHnit auddepeHranbHbIX ypaBHeHUH. MaTeMaTuyeckoe MOJEIMPOBAHUE
peanbHBIX MPOIECCOB C MOMOIIBIO U] PepeHInaTbHBIX YPaBHEHUH.

COILEPKAHUE YYEBHOI'O KYPCA «'EOMETPHUS» (10 rogam o0yueHus )

10 kaace

IIpsiMmble ¥ MJI0CKOCTH B MPOCTPAHCTBE

OcHOBHBIE IOHATHUS cTepeoMeTpHrr. Touka, mpsiMas, TNIOCKOCTh, MPOCTPaHCTBO. [ToHsATHE 00
AKCMOMAaTU4Y€CKOM ITIOCTPOCHUH CTEPEOMETPHUM: AKCUOMBI CTEPEOMETPUHM U CIIEACTBUS U3 HUX.

B3auMHoe pacmonokeHue NpsSMBIX B MPOCTPAHCTBE: MEpECceKaroIuecs, MapaulebHble U
CKpeluBaromuecs: npsimpie. [Ipu3Haku cKpemuBaromuxcs npsambeix. [lapamienbHOCTh MpsIMBIX U
IUIOCKOCTEl B TMPOCTPAHCTBE: MapajUielibHbIe TNPsIMbIE B TPOCTPAHCTBE; MAPaUICNbHOCTD TPEX
NPSMBIX; MapaJUIeTbHOCTh MPSIMOI U MIIocKOCTH. [lapaienbHoe U IIeHTpalbHOE MPOESKTUPOBAHHE,
n3zobpaxxenue Guryp. OCHOBHBIE CBOWMCTBA MapajICIbHOTO MPOEKTUpOBaHUs. M300paxenue ¢puryp
B MapaJyIeNbHONW MPOEKUMU. YTIBl C COHAINPABICHHBIMH CTOPOHAMHM; YroJl MEXAY IMpSIMBIMH B
npoctpancTBe. [lapamienbHOCTh MIIOCKOCTE!: MapajulebHbIe TUIOCKOCTH; CBOMCTBA MapasuIeIbHbIX
iockocteil. [IpocTeifiie npocTpaHCTBeHHbIE (PUTYPBI HA MIIOCKOCTH: TETPAdIp, MapajuieIenune;
MOCTPOEHUE CEUCHHUI.

[lepneHqUKyYIAPHOCTD IPSAMOU U IJIOCKOCTH: NEPIEHAUKYIISIPHBIE IIPSMBIE B IIPOCTPAHCTBE,
IIPSIMBIE NTapaJUICIbHBIEC U IIEPIICHIUKYJIIIPHBIE K INIOCKOCTH, IPU3HAK IIEPIICHIUKYIIIPHOCTH IIPSIMOM
U IIJIOCKOCTH, TEOPEMA O IPSIMOM NMEPIEHAUKYIISIPHOM MII0CKOCTU. OPTOroHaNbHOE IPOEKTUPOBAHUE.
[lepnieHuKysIp U HAKJIOHHBIC: PACCTOSHUE OT TOYKHU O IUIOCKOCTH, PACCTOSIHHUE OT IPSIMOM 110
IUIOCKOCTH, TNPOEKIUs (Urypsl Ha TUIOCKOCTh. [lepneHauKyJsIpHOCTh IUIOCKOCTEH: MpU3HAK
MEPIEHIUKYIISIPHOCTH ABYX IIIOCKOCTEN. Teopema o TpéxX nmeprneHuKysapax.

VYrisl B IPOCTPAHCTBE: YOI MEKAY NMPSMOM U INIOCKOCTBIO; IBYIPAHHBINA YIOJI, IMHEHHBIN
yroJl ABYTpaHHOrO yria. TpéXrpaHHbli M MHOrorpaHHble yribl. CBOMCTBAa IJIOCKMX YIJIOB
MHOrorpaHHoro yria. CBOWHCTBa IUIOCKUX U JABYTPAHHBIX YIJIOB TPEXIPAHHOrO yria. Teopemsl
KOCHHYCOB U CUHYCOB JUJIsl TPEXTPAHHOIO YIJIA.

MHoOrorpaHHuKHU

Bunbl MHOTOTpaHHUKOB; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: n-yronpHas npusma; npsmas
Y HAaKJIOHHAs! IPU3MbI; O0OKOBast ¥ OJIHAsI TOBEPXHOCTH MpU3MbI. [lapanenenumnes, mpsMoyTroIbHbINH
napajuleJienunes U ero coiicrBa. Kparuaiinmue myTd Ha NOBEPXHOCTH MHOIOrpaHHuKa. TeopeMa
Oitnepa. [IpoctpanctBennas treopema [Iudaropa. Ilupamuna: n-yroapHas nupaMuaa; MpaBUiIbHas U
yceuéHHas nupamuasl. CBoiicTBa pédep U OOKOBBIX IpaHel MpaBHIbHON mupamMusl. [IpaBuiibHbIC
MHOTOIDAaHHUKH: IIPaBWJIbHAs IpHU3Ma W IpaBUiIbHAs IUpaMuia; IpaBUIbHAs TPEYrOJIbHAS
NUpaMy/Ia v IPaBUIILHBIN TeTpadp; KyO. [IpencTaBienue o mpaBUIbHBIX MHOTOTPAHHUKAX: OKTadIp,
JNOJEKadAp U UKOCABP.

Bbrunciienue 371eMEHTOB MHOTOTPAHHUKOB: p&Opa, nauaroHanu, yrisl. [lnomans OoxoBoit
MOBEPXHOCTHU U TIOJHOM MOBEPXHOCTHU MPSIMOM MPHU3MBI, IUIOIIAh OCHOBaHMIA, TeopeMa 0 OOKOBOH
MOBEPXHOCTU TpsAMOM mpu3Mbl. [lmomans OGOKOBOW MOBEPXHOCTH M TOBEPXHOCTH IPaBHIBHOU
MApaMU/bl, TEOpEMa O IUIOMAAN YCEUEHHON TUPAMUIBL.

CuMMeTpusi B IPOCTPAHCTBE. OJIEMEHTbl CHUMMETPUU IPaBUIIBHBIX MHOTOTPAaHHHUKOB.
CuMMeTpust B TIPaBWJIBHOM MHOIOTPaHHHMKE: CHMMETPHUS Mapajulesieluneaa, CUMMETpUs
MIPaBUJIBHBIX [IPU3M, CHMMETPHS IPABUIIBHON TUPaMUIBL.

BekTopbl M KOOPANHATHI B IPOCTPAHCTBE



16

IloHsATHA: BEKTOP B NPOCTPAHCTBE; HYJIEBON BEKTOP, IJIMHA HEHYJIEBOIO BEKTOPA; BEKTOPHI
KOJUIMHEApHbIE, COHAIPABJICHHBIE M IIPOTHUBOIIOJIOKHO HAIIPABIECHHBIE BEKTOpPBL. PaBeHCTBO
BEKTOPOB. /[eliCTBYS C BEKTOPAMMU: CII0KEHHUE U BHIYUTAHUE BEKTOPOB; CYMMa HECKOJIBKUX BEKTOPOB;
YMHOXEHHE BEKTOpa Ha uucio. CBOWCTBA CI0KEHHs BEKTOpOoB. CBOICTBA yMHOXKEHHUS BEKTOpa Ha
yucno. Ilonsatue koMmIuiaHapHbele BeKTOpBL. [Ipu3Hak KOMIUIAHApHOCTH TPEX BEKTOpOB. IIpaBuio
napajurenenunena. Teopema O paslIoKEHUU BEKTOpa IO TPEM HEKOMIUIAHAPHBIM BEKTOPaM.
[IpssmoyronbHast cuctema KoopAMHAaT B mpocTpaHcTBe. KoopaumnaTtel BekTopa. CBs3b MEXIY
KOOpJMHATaMM BEKTOpa M KOOpAMHATaMM TOYEK. YTroia Mexay BekTopamu. CkaispHoe
IIPOU3BEICHUE BEKTOPOB.

11 kiaace

Teja BpalmeHus

[ToHsiTHS: IUIMHAPUYECKAsT MOBEPXHOCTh, KOHWYECKAash TMOBEPXHOCTh, Cdeprueckas
MOBEPXHOCTh, 00pasyromue noBepxHocTei. Tena BpalieHus: UIUHIP, KOHYC, YCEUEHHBIH KOHYC,
chepa, map. BzaumHoe pacmonoxeHne cepbl U MIOCKOCTH; KacaTelabHas IUIOCKOCTh K cdepe.
N300paxkenne Ten BpalieHus Ha MI0CKOCTH. PasBéprka munuuapa u kornyca. CuMmmerpus chepsl u
mapa.

O6béMm. OcHOBHBIE cBoWcTBa 00BEMOB Ten. Teopema 00 00BEME MPSIMOYTOJIHLHOTO
napajuieNienuneaa u cieAcTBus u3 He€. O0bEM NPSIMOI U HAKIIOHHOW MTPU3MBI, IIUITUHAPA, TUPAMUTBI
1 koHyca. OOBEM 11apa U MapoBOTO CETMEHTA.

KomOuHnanmu ten BparieHus: 1 MHOrorpanHuKoB. [Ipu3ma, BivcaHHas B IUITUHIP, ONIHCAHHAs
okoJo nuuaapa. [lepeceuenue cdeps u mapa ¢ miockocTsio. Kacanue mapa u cepsl M10CKOCTHIO.
[ToHATHE MHOTOTpaHHHKA, OITICAHHOTO OKOJIO Chephl, Chepbl, BHUCAHHONW B MHOTOTPAHHUK UJTH TEJIO
BpaLICHUS.

[Tnomaas MOBEpXHOCTH LIJIMH/PA, KOHYCA; IJIOHIa b cephl U €€ JacTeil.

[Tonobue B mpoctpanctBe. OTHOIIEHHE OO0BEMOB, IUIOMAACH TMOBEPXHOCTEH MOIOOHBIX
¢uryp. IlpeoOpa3oBanue nomodus, romoTeTus. Pemenue 3a1a4 Ha TIOCKOCTH C MCIIOIB30BaHUEM
CTEPEOMETPUUECKUX METO/IOB.

[TocTpoeHne ceueHnit MHOTOIPaHHUKOB U TeJl BPAILICHHs: CEYSHUs MIUHApPA (TTapauieaIbHO
U IEPIICHINKYJIIPHO OCH), CEYeHHS KOHYca (TapajielskHOe OCHOBAHHIO M MPOXO/IIIEe Yepe3 BEPIIH-
Hy), CEUCHHs IIapa; METOJbl MOCTPOCHHS CEYCHHMH: METOJ CIEA0B, METOJ] BHYTPEHHETO
MPOEKTHUPOBAHMUS, METOJI IEPEHOCA CEKYIIEeH TNIOCKOCTH.

BeKkTopbl M KOOPAMHATHI B MPOCTPAHCTBE

Bekropsl B npoctpancTtBe. Onepauuu Haj, BEeKTOpaMH. BekTopHOE YMHOXEHHE BEKTOPOB.
CBoiicTBa BEKTOPHOTO YMHOXEHHUs. [IpsMOyronmpHass cUCTeMa KOOPJMHAT B IPOCTPAHCTBE.
Koopnunatsl BekTopa. Pasnoxenue BekTopa mo 6asucy. KoopauHaTHO-BEKTOPHBIH METOX THpHU
peILICHIH T€OMETPHUECKUX 3a/au.

JIBH2KEeHHS B IPOCTPAHCTBE

JBmxenus npocrpanctBa. OroOpaxkeHus. [[Bmkenus u paBeHcTBO duryp. Oouire cBoiicTa
JIBIDKEHUN. Bunbl NBHKCHUHN: NapajljieNbHBIA IIEPEHOC, LIEHTpajdbHas CUMMETpUs, 3€pKaJIbHAs
CUMMETpUs, TOBOPOT BOKpPYT npsmoii. [IpeoOpasoBanus mogobus. [psmas u chepa Ditnepa.

COJAEPKAHUE YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA» (o
rogam o0y4eHmus)

10 kaace

I'pad, cszHbIi rpad, mytu B rpade: muknbsl U nend. CteneHb (BaJCHTHOCTh) BEPILUHBI.
I'padsl Ha mIocKOCTH. [lepeBbs.

CrnyyaiiHble SKCIIEPHUMEHTHI (OMBITHI) U CIy4alHbIE COOBITHA. DIIEMEHTapHbIE COOBITHS
(ucxonpl). BeposSTHOCTH CilydailHOro cOOBITHS. BiM30CTh 4acTOTBI W BEPOSTHOCTH COOBITHIA.
Ciy4aiiHble OTIBITHI C PABHOBO3MOKHBIMH JIEMEHTAPHBIMHU COOBITUAMU.
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Omneparuu HaJ COOBITUSMH: IEpecedeHue, OObEIUHEHHE, MPOTHBOIOIOXKHBIE COOBITHS.
Huarpammsl Diinepa. @opmyra c0KeHUS BEPOATHOCTEN.

VYcnoBHas BEPOSATHOCTb. YMHOXKEHHE BEPOSITHOCTEH. J[epeBO CIydyallHOTO 3KCIIEPHMEHTA.
®opmyia nonHoi BeposatHocTH. Popmyina baiieca. HezaBucumblie coObITHS.

buHapHbIll cily4aliHbIIl ONBIT (MCHBITAHUE), yCIleX U Heynada. HezaBucuMBblE HCIIBITaHMS.
Cepuss HE3aBUCHUMBIX HCHBITaHUH A0 mepBoro ycmexa. IlepectanoBku u ¢akropuan. Ywucio
coueranuil. Tpeyronsauk [lackans. @opmyna 6unoma HeioToHa.

Cepust He3aBUCHMBIX HcnbiTaHuil  bepuymmm. CryuyaiiHblii  BBIOOp U3 KOHEYHOM
COBOKYITHOCTH.

Cnyuaiinas BenuuuHa. Pacnpenenenue BeposiTHocTed. [lmarpamma pacrpeneieHusl.
Onepauun Hajg ciay4yailHBIMH BeIWYMHAMM. buHapHas ciydaiiHas BenunduHa. [Ipumepst
pacripesielieHui, B TOM YHCJIe TeOMETPUIEcKOe U OMHOMHATIBHOE.

11 kiaace

CoBMecTHOE paclpeneseHue JByX CIy4alHbIX BelnWuuH. He3aBucumble ciiydailiHble
BEJINYUHBI.

Marematuueckoe OXXHJAHUE CilIy4daiiHOM BenuuuHbl (pacnpezneneHus). Ilpumepsl
IIPUMEHEHHS MaTEMaTHYECKOr0 OXKUAAHMS (CTpaxoBaHME, JIoTepes). MaremaTHuecKoe OXKUAAHUE
OuHapHOM cnyyailHON BenW4YMHBIL. MaTeMaTH4yeckoe OXHJAHHUE CYMMBl CIy4YalHBIX BEJIUYHH.
MareMaTHueCKO€e 0’KUAAHNE T€OMETPUIECKOT0 M OMHOMHUAILHOTO PACIpeIeICHHIA.

Jucnepcus u cTaHIapTHOE OTKIOHEHUE CiIy4yailHON BeIMYMHbI (pacnpeaeneHus). Jucnepcus
OMHApHOM ciy4aifHOM BenmuunHbBL. MaTeMaTHueCKoe OKUAaHNE TPOU3BEACHUS U TUCTIEPCHUS CYMMBI
HE3aBUCHMBIX CIIy4ailHBIX BeIMYMH. JlUcmiepcuss M CTaHIApPTHOE OTKJIOHEHHWE OMHOMHAIILHOTO
pactpeaenenus. [{ucnepcus U CTaHAApPTHOE OTKIOHEHUE IT€OMETPUUECKOT0 PaCIIpECIICHMUS.

Hepasenctso Yeobniméra. Teopema YebniméBa. Teopema beprymmm. 3akoH O0NMBIINX YUCEI.
Bribopounsiii MeTon uccienoBanuil. Beibopounsie xapaktepucTuku. OleHUBaHHE BEPOSITHOCTU
COOBITHSI TI0 BBIOOPOYHBIM TaHHBIM. IIpoBepka MPOCTEUIIMX TUIMOTE3 C TOMOIIBIO H3YYCHHBIX
pacIpenciIeHU.

HenpepsiBHble ciydaiiHple BenuduHbl. lIpumepbl. DyHKIMS IIIOTHOCTH BEPOATHOCTH
pacnpeneneHus. PaBHOMepHOE pacnpeieleHue M €ro CBOMcTBa. 3ajadyd, HPHUBOJAIIME K
[I0KA3aTeIbHOMY paclpeAesieHUuI0. 3ajaud, NPUBOJAIIME K HOPMAJIBHOMY pacHpeleIeHHUIO.
@OyHKIUSA IJIOTHOCTH BEPOSITHOCTH TIOKA3aTENbHOTO paclpesieieHus, (QYHKUIUS IUIOTHOCTU
BEPOSATHOCTH HOPMAJIBHOIO pacnpenencHus. OyHKIUs IUIOTHOCTH U CBOMCTBA HOPMaJIbHOIO pac-
MIPEACIICHHUS.

[TocnenoBaTenbHOCTh OJUHOYHBIX HE3aBHCUMBIX COOBITHH. 3ajaud, NPUBOIAIINE K
pactpenenenuro Ilyaccona.

KoBapuamust nByx chy4aiiHpix BenmuuuH. KoadduiumeHnt nuHEHHONH Koppessuuu.
CoBMmecTHBIE HAONIOACHHS JABYX BeNWYHMH. BbIOOpouHbId K03(duument xoppemsiuu. Pasnuune
MEXKIy JIMHEWHOW CBSA3bI0 M IIPUYMHHO-CIICIACTBEHHOW CBA3bIO. JIMHENHas perpeccusi, MeTox
HAaMMEHBIINX KBAJIPaTOB.

TemaTH4eckoe NJIAHHPOBaHHE Kypca
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TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA «AJITEBPA U

HAYAJTA MATEMATHYECKOI'O AHAJIU3A>» (1o ronam o0y4eHmust)

10 kaace (136 )
HasBanmue pa3aena DJIeKTPOHHbIE
OcHoBHOE OcHoBHbBIE BHBI
(TembI) (uu¢posBbie)
coJep:KaHue AesiTeJIbHOCTH
(KOJIMYeCTBO o0pa3oBaTte/ibHbIE
pasaesa (TemMbl) o0yyarommxcst
4acoB) pecypcsl
MHo0kecTBO MHo%ecCTRO, HUcnoab3oBaTh «JlomaiiHue
AeHCTBUTEJbHBIX | ONEpaluu HaJl | TEOPETUKO- 3aganus. CpenHee
yuceJ. MHOXECTBAMU M UX | MHOXXECTBEHHBIN oOrmiee
CBOMCTBA. ammapar Ais OnucaHus | oOpa3oBaHHE.
MHoro4/ieHbl. .
Juarpammsl  Oinepa | xona pemenust | Anre6pa», 10-11
PanmonanbHbIE
— Benna. | maremaTudeckux 3ajad, | Kjacc, AO
YPABHEHUS U
IIpumeHeHue a Takke  peanbHbIX | M3marenbcTBO
HepaBeHCTBA. .
TEOPETUKO- MPOLIECCOB U SIBJICHUM. «IIpocBemienue»
Cucrembl
MHOKECTBEHHOT'O
MARCHALIX OnepupoBartp
aftiapata B monsrsivu:
ypaBHeHHii (26 1) pelenns 3a/1a4. ’ « cmam EID.
palKoOHANbHOE  YHUCIIO,
Cpennee  oOmiee
PaumonansHbie OeckoHEeUHas
5 oOpa3oBaHHe.
qHCIa. nepuoanyecKas 00b .
PHOAL APOOP, | yryeoubIit MOZYJIb
OOBIKHOBEHHBIE U | TPOLEHTHI; UppaLmo-
no peLIeHUI0
JIEeCATUYHBIE JApoOu, | HaJIbHOE u .
8 TPYIHBIX 3aJaHUI
MPOLICHTHI, JNEUCTBUTENILHOE YHCIIO;
N o yueOHOMY
OeCKOHEUYHBIC MOAYJIb JeUCTBU-
peaAMETY
NEePUOIUYECKUE TEJIBLHOTO YHCIIa;
«MareMaTuka
npobu. IlpuMeHeHue | MCMOJIb30BATH 3THU .
Seii (yrmyOGsieHHBIH
o0eil W MPOLEHTOB | MOHATHUS  NpU  TIPO-
AP pol p E) ypoBeHb)». 10-11
st CIICHUS] | BEIACHUU PACCYKICHUU U
A p A paccysi KJIACCHD) AO
MPUKJIAIHBIX 33]1a4. OKa3aTeJIbCTB
P A A A ’ H3narenscTBO
. NPUMEeHATh Jpodu U
JlelicTBUTEIIbLHBIE «IIpocsemienue

yuciia. PanmoHanbHbIe
U HppaluOHAIbHbBIC
YHCa.
Apudmernueckue
onepauuu c
JEUCTBUTCIILHBIMU
YHCJIaMHU. Monaynb
JIEUCTBUTEIBLHOTO
YHCJia U €r0 CBOMCTBA.
[pubmmxEénnpie
BBIYHMCIICHUS], TPaBUIIA
OKpYTJICHUS,
NpUKUJKA U OICHKa
pe3yabTaTa
BBIUMCIICHHI.

OcHOBHEBIE METObI

IIPOLICHTHI I pELICHUS
NPUKIAAHBIX 3a1ad W3
pa3IUYHBIX oTpacien
3HAaHUH U PEaJbHOU
JKU3HHU.

Hcnoab3oBath
npuOIMKEHHBIC
BBIYMCIICHHS],  TpaBUiia
OKPYTJICHUS, IPUKUJKY U
OLICHKY pe3yibTaTa
BBIUMCIICHHI.

IlpumeHATH pa3IUYHbIC
METOJIbI peuieHus
palroHaIbHBIX U APOOHO-
panMoOHAIBHBIX
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pelIeHUsT LENbIX H
JIpOOHO-
palMOHaNIBHBIX
ypaBHEHUN u
HEPABEHCTB. MHo-
ro4jJeHsl OT OJHOH

nepeMeHHou. Jlenenue
MHOIo4Ji€Ha Ha MHO-
FOWIEH C OCTaTKOM.

Teopema besy.
MHorouneHbl c
HEIBIMU
KOX(PPUITUECHTAMH.

Teopema Buera.

Pewenue cucrem
JIMHEHHBIX YPABHEHUM.
Marpuua cucteMsl
JIMHEHHBIX YPABHEHUM.
Onpenenurens
MaTpHULbI 2X2, €r0 reo-
METPUYECKUN CMBICI U
CBOMCTBA,;
BBIYHCIICHHUE €TI0
3HAUEHUS;
IIPUMEHEHUE
OIPEIEIUTEINS IS
pELICHUS CUCTEMBI
JIMHEHHBIX YPABHEHUM.
Pewenne npukiiagueix
3a/1a4 ¢ IOMOILBIO CH-
CTEMBbI JIMHEUHBIX
ypaBHEHUN

YpPaBHEHUM; a TaKXe Me-
TOJA  UHTEPBAJIOB  JJIA
pELLICHUS HEPABEHCTB.

Onepuposats

NOHATHSAMH MHOTOYJICH
OT OJHOH IEPEMEHHOM,
€ro KOpHHU; NPHUMEHSTh
JICJICHHE MHOTOYJIEHA Ha
MHOTOYJIEH C OCTaTKOM,
TeopeMmy besy u teopemy

Buera g pemenus
3a7a4.
OnepupoBarb

MOHATHAMU: CUCTEMA
JIMHEUHBIX YPAaBHEHUH,
MaTpuLa, ONPECIIUTEIb
MaTpULBI.

Hcnoybn30BaTh CBOMCTBA
ompenenuTenss 2x2 s

BBIYUCIICHUA €ro
3Ha4YCHUA, NPpUMEHATD
OMpCaACIINTCIN JUIA
PCIICHUA CHUCTCMbI

JIMHEHHBIX YPABHEHUM.

MopeanpoBarh
pealIbHbIE CUTYyalUH C
MOMOUIBIO CUCTEMBI
JIMHEUHBIX YPABHEHUH,
HCCJIeI0BATH
IIOCTPOEHHBIE MOJEIIH C
MIOMOUIBbIO MaTPHULL U
OIpEIEeIUTENICH, HHTEeP-
NpeTHPOBATh
MIOJTyYEHHBIN pe3ysIbTaT

DYyHKUUH U
rpaguxu.
Crenennas
(pyHk1UA ¢ HeabIM
nokasareJsem (12

)

OyHKIHS, CIIOCOOBI
3aaHus (QYHKIHH.
B3anmuo obpatHbie
byHKIMN.
Komnozumus GpyHk-
muit. ['padux
¢byHkuuu. Dre-
MEHTapHbIE
npeoOpa3oBaHus
rpaduKoB QyHKIHIA.

Ob6nacte ompexneneHus

OnepupoBarnb
NOHATUAMU: DYHKITHS,
CIIOCOOBI 3a7JaHUS
(GYHKIIUY; B3aUMHO
oOpaTHbIe PYHKINH,
KOMIIO3UIIUS (PYHKIUH,
rpaduk QyHKIHH,
00J1acTh OnpeAeIeHUs U
MHOYECTBO 3HaYCHUN
byHKIUY, HYH QYHKINH,
MIPOMEKYTKH
3HAKOTIOCTOSIHCTBA,

«JlomaiiHue
3aganus. CpenHee
oOree
oOpa3oBaHHe.
Anrebpay,
KJ1acc,
N3narenscTBO
«IIpocsemienue

10-11
AO

«  cmam EID.
Cpennee  oOmiee
oOpa3oBaHmUe.




20

Hu MHOJKECTBO | JIMHEWHAs!, KBaJpaTu4dHasi, | Y4eOHbII MOIyIb
3HaueHHil  QYHKIMH. | qpoOHO-TMHEHHAS 1 1o PEILLIEHHIO
Hymu GYHKIUY. | crenennas GyHKIMN. TPYAHBIX 3aJaHUI
IIpoMexyTku  3HaKo- o yueOHOMY
.. BbInoJHATH
IIOCTOSIHCTBA. YETHBIE peaIMeETy
i 3JIEMEHTapHbIE
U Heu€THbIE (DYHKIUH. «MaremaTtuka
npeoOpa3oBaHus .
Ilepuognueckue o " . (yrmyOneHHbIH
rpa@ukoB QyHKIIHI.
byHKIMN. p YHEH ypoBeHb)». 10-11
IIpomexyTku 3HaTh U YMeTb | KJIacChD» AO
MOHOTOHHOCTH JMOKa3bIBATh  YETHOCTH | M37aTENIBCTBO
¢byHKuMU. MakcUMyMBbl | HIIH HEeYETHOCTH | «[IpocBemeHney
" MHMHUMYMBbI | QYHKIIUH, HEPHOTUUYHOCTH
byHKIMN. ¢byHKIUY, HAXOAUTH
HauGonbiiee U | IPOMEXYTKH
Ha¥MeEHbIIee 3HaYeHUue | MOHOTOHHOCTH (DyHKLUH,
byHKIIIN Ha | MAKCUMYMBbI 1 MUHUMYMBI
IIPOMEXKYTKE. ¢byHkuuu, Haubosbllee U
. HauMEHbIIEE  3HAYCHHE
JIluneiinas,
(GYHKIMN Ha IPOMEKYTKE.
KBaJIpaTHYHAs u
IpOoOHO-JIMHEHHAs ®opMyJIMPOBATH /|
byHKIHH. WLIIOCTPHPOBATH
DneMeHTapHoe rpajpuyeckn  cBolCTBa
HCCIICIOBAHUE U | IMHEWHOM,
HOCTpOeHHe TpaMKOB | KBaJIPAaTHYHOM, JIpOOHO-
3TUX QYHKIUI. JUHENHON U CTENEeHHON
HKLUH.
Crenenb C  IEJNBIM yn
mokaszarteneMm. bunoMm | Belpaxkars ¢gopmyiaamu
Hrrortona. 3aBUCHUMOCTH MEXITY
BEJIMYMHAMU.
Crenennast GyHKIUSA C
HaTypaJlbHbIM U 3HaTh onpeaeneHne U
1EJIBIM [TOKa3aTeaeM. | CBOMCTBA CTEIICHHU C
Eé€ croiicTBa u rpaduk | LEIBIM ITOKa3aTeseM,;
MOIXOAAIIYI0 (hopMy
3aMUCU AEUCTBUTEIbHBIX
quCcell AJIs PeLICHUS
MPaKTUYECKUX 3a/1a4 U
MpeACTaBICHUS JaHHBIX
Apupmernueckuii ApndmeTnueckHit DopMyJIHPOBATH, «JlomaiHue
KOpeHb N-0ii KOpeHb HaTypaibHoii | 33MHCHIBATH B | 3aganus. CpenHee
CTeNeHu. CTENeHH M ero croii- | CHMBOJIMYECKOH ¢opme | obuiee
U UCIIOJIb30BaTh CBOMCTBA | 0Opa3oBaHue.
HppaunonajbHbie | CTBa. .
ypaguewuust (18 u) KOpHSL n-oi ctemeHu st | Anrebpay», 10-11
[Ipeobpasosarus npeoOpazoBaHus KJ1acc, AO
HCIIOBBIX BBIPAKCHUIA. U3naTenscTBO
BBIPAKECHU,
«IIpocsemienue
conepkaiux crenenn | HAXOMMTL  pelienus
UPPALMOHATBHBIX

Y KOpHHU.

YPaBHEHUN C IIOMOLIBIO
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HppaunoHanbHbIe PaBHOCUIBHBIX «  cmam EID.
ypaBHEeHHsA. OCHOBHBIE | NIEPEXO/I0B wi | Cpennee  obuiee
METO/BI PEIICHUs] Hp- | OCYIIECTBIISAI TMPOBEPKY | oOpa3zoBaHue.
paLvOHAIbHBIX KOpHEH. Y4eOHBI MOy
AQBHCHMUI. o CLICHUIO
yp Crpours rpaduk p N
. | TPYOHBIX 3alaHui
PaBHOCHMIIBHBIE (GyHKIMHM  KOpHSA  N-Oi pya A
. | o yueOHOMY
Hepexo/bl B PEIICHUH | CTETIEHH Kak OOpaTHOMN
peIMETy
MPpaLMOHATIbHBIX Ui (QYHKUUHU CTETEeHU C
o «MaremaTtuka
YpaBHEHUH. HaTypaJIbHbIM  IIOKa3a- .
(yrmyOGsieHHBIH
Croii TEJNEM
BOWCTBA M rpaduk ypoBeHb)». 10-11
KOPHS N-OH CTEICHH KIIACCBI» AO
KakK yHKIIH H3narenscTBO
oOpaTHOH cTeneHu ¢ «IIpocBeleHIe»
HaTypaJIbHbIM  IIOKa-
3arenemM
Iloka3aTenbHast Crenens ¢ DopMyJIHPOBATH «JlomaiHue
¢pyHKnus. panMoHaJIbHBIM [IOKa- | ONpeaeieHue cTeneHu ¢ | 3agaHusa. CpenHee
3areneM U eé aIMOHAJIEHBIM o0riee
Iloxka3aTenbHbIE ” patt 6m
CBOICTBA. IIOKA3aTEJIEM. oOpa3oBaHHue.
ypaBHenus (10 1) p
Anrebpa», 10-11
ITokasarenbHas Brimonnate
. . KJacc, AO
¢yHKuus, e€ cBoiicTBa | mpeoOpa3oBaHUs
o N3narenscTBO
u rpaduk. Mcnonb30- | 4UCIOBBIX BBIPAKEHHIA,
«IIpocsewmenue»
BaHUe rpaduka COJIEprKallX CTENEHH C
byHKIMN 1715 palOHAIbHBIM
CLICHUS yPaBHCHUM. [IOKA3aTEeJIEM.
P yp «I  cmam EID.
Hcnouab3oBarb
[TokazarenbHbIC Cpennee  oOmiee
ngposbie pecypcsl UL
ypaBHeHHs. OCHOBHBIE uupp PECypebL 1 oOpa3oBaHue.
NOCTpOeHUS TpaduKa .
METO/Ibl PEILICHUS 8 Y4eOHBI MOy
NOKa3aTe’abHON QyHKINH
IIOKa3aTeJbHbIX . . o pELICHUIO
. Y U3y4eHus €€ CBOMCTB. .
YpaBHEHUH TPYIAHBIX 3aJaHui
Haxoauts pemenns o yueOHOMY
IIOKa3aTeJbHbIX peIMETy
ypaBHEHUN «MaremaTtuka
(yrmyOGyieHHBIH
ypoBeHb)». 10-11
KJIACChI» AO
N3narenscTBo
«IIpocsewmenue»
Jlorapugmuue- Jlorapugm yucna. JdaBaTh onpeaejienue «JlomaiHue
ckast QyHKIHUSA. CgoiicTBa norapudma. | norapudma yucia; 3ananus. Cpennee
Jlorapugmuue- JecsaTruHble U HAaTY- JECATUYHOTO U oOree

CKHe YPaBHeHHUs
(16 v)

paJibHBIE JIOTapU(PMBI.
[IpeobpazoBanue
BBIPAKECHUM, COLECPIKa-
IIUX JIOTapU(MBIL.

HATYpaJbHOTO
Jorapudma.

Hcnoybn30BaTh CBOIICTBA
J0rapuQMoB A

oOpa3oBaHHe.
Anrebpay,
KJ1acc,
N3narenscTBO

10-11
AO
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Jlorapugmuueckas npeoOpa3oBaHus «IIpocBemenne»
¢yHKkuus, e€ cBoiicTBa | JorapupMuUIecKux
u rpaduk. Mcrnonb30- | BeIpakeHUi.
BaHue rpauKa C «I  cmam EID.
TPOUTH rpaduk Cpemiee  obmee
GYHKIUY 1S o pen 11
. JorapupMUIECKON 6
peleHus ypaBHEHU . . 0bpa3oBaHuC.
(GyHKIMU KaK 00paTHOH K VueGHB MOTYTH
Jlorapudmmueckue MOKa3aTeIbHON 1
. o PEILICHHIO
ypaBHeHHs. OCHOBHBIE | MCIOJIb30BATH CBOMCTBA o
g TPYAHBIX 3a/JaHUIN
METO/BI PEIICHUs JIO- | JOrapupMHUUECKON
o yueOHOMY
rapupMHUECKUX (GYHKUIMU 1715 peIieHust
. peaMeTy
YpaBHEHHHH. 3ajad. «MaTeMaTHKa
PaBHOCWIIBHBIE .
HaxonuThb pemieHus (yrmyOGieHHBIH
Nepexobl B pEIICHUH
PEXOZBL B p JOTapuUPMHUECKUX ypoBeHp)». 10-11
JOTapuPMHUECKUX .
. YPAaBHEHUH C TIOMOIIBIO KJIACChI» AO
aBHEHMI
M PaBHOCHIIBHBIX WznarenscTBO
HIePEeX0/10B HITH «IIpocBenieHue»
OCYILIECTBIISISE IPOBEPKY
KOpHEHN
Tpuronomerpuue- JaBarb  omnpeaejeHus | «/lomamHue
CKHe BbIpaKeHus CHHYcCa, KocHuHyca, | 3amanus. CpenHee
Cunyc, KOCUHYC, | taprenca w KoTaHreHca | oomiee

U ypaBHeHHd (22

) TaHICHC M KOTAHICHC | yycnogoro aprymenra; a | oOpasoBaHme.
HHCIIOBOTO apryMCHTA. | rapsie apkcuHyca, | Anrebpa», 10-11
APpKCHHYC, apKKOCHHYCa v | Kiacc, AO
dpKKOCHHYC M ap- | apyranreHca umcia. N3 narenscTBo
KTaHT'€HC  YHCIIOBOTO - «TIpocBeIeH e
apryMenTa. PHMEHSAITh  OCHOBHBIC
TpuroHomeTpuseckas | TPHITOHOMETPHIECKHE
OKpPYHOCTb, (bopmybi B sl cmam EID.
ompeeenHe npeoOpa3oBaHus Cpemsee  oGmee
TpuroHomMerpudeckux | TPHTOHOMCTPHHCCKUX o6pazoBaHue.
dynkimii  wucnoporo | BPIPAKCHHH. VueOHBIE MOAYIIb
apryMeHTa. [pumensate  Qopmyssl | 1o pELIEHUI0
OCHOBHEIC TPUTOHOMETPUU JUIsl | TPYAHBIX 3aJaHUi
TpHroHOMeTpHdeckue | PEIICHHS OCHOBHBIX | IIO yueOHOMY
(bopMyJIBL. THIIOB IpEeIMETY
TPUTOHOMETPUYECKHX «Maremaruka
ITpeobpasonanne YpaBHEHUH (yrmyOGsieHHBIH
TPUTOHOMETPUYECKHX yposens)y. 10-11
BbIpaXKeHUH. PernieHue KIIACCEI» AO
TPUTOHOMETPUYECKHX M31aTenbeTBO
ypaBHEHHUH «IIpocsemnieHne»
IocnenoBarenb- [locnenoBarensHocTH, | OnepupoBaTh «JlomaiHue
HOCTH U CIIOCOOBI 3aJaHUS NOHATUSIMU: 3aganus. CpenHee
nporpeccuu (10 4) | mocnen0BaTENBHOCTEN. | MOCIEI0BATENBHOCTD, o0ree
Meron CIIOCOOBI 3agaHus | oOpa3oBaHUeE.
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MaTeMaTH4eCKOi MOCJIEIOBAaTEIbHOCTEH; Anrebpa», 10-11
WHIYKLUH. MOHOTOHHEIE " | Kjacc, AO
OHOTOHHBIC U OrpaHUYCHHBIC 3/1aTeIHCTBO
M nu
OrpaHUYCHHBIC MOCJIeI0BATENbHOCTH; «IIpocBemienue»
MOCJIEIOBATEILHOCTH. | MCCJAEA0BATh mo-
Ncropus ananuza CJIEIOBATEILHOCTH Ha
OECKOHEYHO MaJIbIX. MOHOTOHHOCTh u| <l cmam EIO.
OrPaHUYECHHOCTb. Cpennee  obmiee
Apudmernueckas U
oOpa3oBaHHe.
reoMeTpuyecKas IMoayuyaTs .
Y4eOHBI MOy
MIPOTPECCHHU. npeacTaBJjieHne 00
no pELIeHUI0
beckoneuno OCHOBHBIX HJIESX aHaIH3a .
TPYIOHBIX 3aJaHui
yObIBatomass  reomMe- | OECKOHEUHO MaIbIX.
o yueOHOMY
TpHUYeCcKas
JdaBaTrb  ompeaejeHue | IpeaIMeTy
nporpeccusi.  Cymma N
apudmeTnyecKoit u | «MaremaTtuka
0ECKOHEUHO . .
g r€OMETPUUYECKOU (yrmyOneHHbIN
yObIBaromieii  reome-
N IIPOrPECCUMU. ypoBeHp)». 10-11
TPUUECKOI
. KJIACChI» AO
nporpeccun.  Jlumeii- | /A0Ka3bIBaTh  CBOKCTBA
o N3narenscTBo
HELH u | apupmernueckoi u
. o «IIpocsewmenue»
SKCIMOHEHIIMAJIbHBIN IFCOMETPUICCKON
pocr. Yucio e. MPOrPecCUu,  HAXOJIUTh
CyMMY 4YJIEHOB Mporpec-
dopMyiia CII0KHBIX
CUM, a TaKke CyMMY
MIPOLICHTOB.
YJICHOB 0ECKOHEUHO
Hcnonb3oBanue o
yObIBaromeit
MIPOTPECCUU IJIS .
r€OMETPUUYECKOU
pElIeHUs peabHBIX
MIPOTPECCHUHU.
3a/1a4 MPUKIAJTHOTO
Xapakrepa Hcnoan3oBarn
MIPOTPECCUU AJI pEUICHUS
3amaq MIPUKIIATHOTO
Xapakrep.
Ipumenste  popmyiy
CJIOKHBIX TPOICHTOB IS
peuieHus 3a1aq u3
peanbHON MPAKTUKH
HenpepbiBHBIE HenpepsiBHbIE OnepupoBaTh «/lomarmaue
pyHkuuu. GYHKIIUY U UX MOHSITHSIMHU: QyHKIus | 3a37aHUS. Cpennee

IIponssonnas (20

)

cBorcrBa. Touka
pa3pbiBa. ACUMIITOTHI
rpaduKoB QyHKITHI.
CaoiicTBa GpyHKIMH
HENPEPBIBHBIX Ha
oTpe3ke. Merox
MHTEPBAJIOB JJIs
pELIEHNs HEPABEHCTB.
IIpuMeHeHnEe CBOWCTB
HENPEPBIBHBIX
(byHKUMN 1715 perieHust

HETpepbIBHAsE HA OTpPE3Ke,
TOUYKa pa3pbiBa (YHKIIUH,

acUMITOTa rpaduka
byHKIMM.
IIpumeHsaTs CBOMCTBA

HETPEPbIBHBIX  (DyHKITHIA
JUIsl peILleHUs 3a1a4.

OnepupoBatnb
NOHATUSIMU: TiepBasi U
BTOpas IIPOU3BOAHEIE

ob1ee
oOpa3oBaHHe.
Anrebpay,
KJ1acc,
N3narenscTBO
«IIpocsewmenue»

10-11
AO

«  cmam EID.
Cpennee  oOmiee
oOpa3oBaHmUe.




24

IMoBTOpEHUE,
00001IEHHE,
CHCTeMAaTH3aAUMSs
3HAHMH (2 1)

3aj1ad. byHKUIMY; NOHUMATh | Y4eOHBIH MOIYJb
¢buznueckuit U | 10 PELIEHUIO
IlepBas u BTOpas . N
TE€OMETPUYECKUN  CMBICHI | TPYAHBIX 3aJaHUI
MIPOU3BOJIHBIC .
MIPOU3BOTHOM; o yueOHOMY
byHKIMN.
3aIUCHIBATh AQBHEHME | MPEIMET
Onpenenenue, . yp PEAMETY
. KacaTeJIbHOM. «Matemaruka
reOMETPUUECKUH U g
. (yrmyOGsieHHBIH
¢bu3nveckuit CMbICI Boruucasts
. ypoBeHb)». 10-11
NIPOU3BOIHON. YpaBHe- | IPOU3BOIHBIC CYMMBI,
o KJIACChI» AO
HHUE KacaTeJIbHOU K MPOU3BEACHUS, YaCTHOTO
. HsparenscTBO
rpaduKy QyHKIHH. U CIIOKHOU (pYHKLIUH.
«IIpocsemienue
[IpousBogHsble HN3yyate npouU3BOIHBIC
3JIEMEHTAPHBIX 3JIEMEHTAPHBIX (YHKIMHA.
HKIIU.
yn Hcnoan3oBarb
IIpousBoaHas CyMMBlI, .
reOMETPUUCCKUI U
NIPOU3BECHNS, .
buznueckuit CMBICI
YacTHOTO U o
_ | mpousBoaHO# TUIst
KOMITO3UIINH (PYHKIIHIA
peleHus 3a1a4
OcHoBHble  moHsATHS | IIpuMeHATH  OCHOBHBIE | «/lomamiHue
Kypca anreOpsl UM | MOHATHUS Kypca anreOpbl u | 3amanus. CpenHee

Haval
MaTeMaTHYECKOro
amammza 10 kiacca,
000011IeHHE u
CHCTEMAaTH3alHs
3HAHUH

HayaJl MaTeMaTU4eCKOIo
aHanu3a Uil pelieHus
3a/1a4 U3 PEAIbHOM JKU3HU
U JIpyrux
IIpEAMETOB

HIIKOJBbHBIX

o0ree
oOpa3oBaHHe.
Anrebpay,
KJ1acc,
N3narenscTBo
«IIpocsewienue

10-11
AO

« cmam EID.
Cpennee  oOmiee
oOpa3oBaHHe.
Y4eOHbIl  MOIyIb
no pELIeHUI0
TPYIHBIX 3aJaHUI
o yueOHOMY
peaAMETY
«MaremaTtuka
(yrmyOGyieHHBIH
ypoBeHb)». 10-11
KJIACCHD) AO
N3narenscTBo
«IIpocsewienue»

11 kaacc (136 yacos)

Ha3Banue pasaena
(TembI)
(KOIMYeCcTBO

OcHoBHOe
coaep:KaHue
pa3aeJia (TemMbl)

OcHOBHBIEC BH/IbI
JeATeJIbHOCTH
o0yyarommxcst

DJIEeKTPOHHBIE

(uudposbie)
o0pa3oBaTte/ibHbIE
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4acoB) pecypcsl
Hccaenosanue IIpumeHeHue Crpourtnb rpaduk | «/lomamnHue
pyuxkumii ¢ MPOU3BOJHOM K HC- | KoMno3uiu (yHkuuid c | 3aganms. CpenHee
OMOIIIbIO CIIEJOBAHUIO IIOMOILILIO o01ee
HpOH3B0)IHOﬁ (22 (byHK]_II/Iﬁ Ha | 3JICMCHTApHOTO O6pa30BaHHe.
) MOHOTOHHOCTb U | UCCeIOBaHUS U CBOMCTB | Anrebpa», 10-11
JKCTPEMYMBI. komnosuiuu.  Crtpouts | Kiacc, AO
Haxoxnenue reomeTpuueckue o6pasel | M3naTenscTBO
HanOOJIBIIETO U | ypaBHeHUH U HepaBeHCTB | «IIpocsemienue»
HAaUMEHBIIETO Ha KOOpAMHATHOMN
3HAYEHUS IIJIOCKOCTH.
. « cmam EID.
HENPEPBIBHOMN Hcnoan3oBarh
Cpennee  oOmiee
HKIIMU Ha OTPE3KE. | IPOU3BOJHYIO s
(bynxu P p Ay A o0Opa3oBaHHe.
UCCIIEIOBaHUS HKLIAU .
IIpumeHeHue A (pynku Y4eOHBI MOy
. Ha  MOHOTOHHOCTb U
IIPOU3BOHON JUIS o PELIEHUIO
9KCTPEMYMBI; HaXOAUTh .
HaXO0XIECHUs TPYIAHBIX 3aJaHui
HanOosbIIee U
HAWITYYIIero PEeLIeHus o yueOHOMY
HauMEHbIIIEE  3HAYCHUS
B MIPUKJIAIHBIX _ | mpenmery
HKLIUM  HENpPEepbIBHON
3aja4ax, s bynkn pep «MaremaTuka
Ha OTpEe3KE; CTPOUTH .
OIIpeEICHUS v (yrmyOGsieHHBIH
rpauxu HKIMA Ha
CKOPOCTH u|'P ¢ pynkn . ypoBeHp)». 10-11
OCHOBAHUU IIPOBEJEHHOTO
YCKOpEHHs Mpoliecca, KJIACCHD) AO
.. | UCCIIEOBAHMSI.
3aJJaHHOTO (hOopMyJIOH W3narenscTBO
1SN0 rpa¢ukom. | Mcnosib30BaTh «IIpocsewmenue»
Komnozunus IIPOU3BOIHYIO JUISL
(byHKIMHA. I'eome- | HAXO0XKACHUSA HAUITYUILEro
Tpuyeckue  00pa3bl | pelieHUs B MPUKIIAIHBIX,
ypaBHEHUN U | B TOM YHCJIE COLUAIBHO-
HEPABEHCTB Ha | DKOHOMHUYECKHUX, 3a]a4ax,
KOOpJAMHATHOM TUISL OIIpeEICHUS
IJIOCKOCTH CKOPOCTM M YCKOPEHHS
mpotecca, 3a/1aHHOTO
dopmynoit  umm  Tpa-
buxom.
IHonyyars
npeacTaBJIeHHe 0
IIPUMEHEHNUU
MIPOU3BOAHOMN B
pa3IMYHbIX oTpaciiax
3HAHUU
IlepBooGpa3nasi m | [lepBooOpa3Has, OnepupoBatb «Jlomaninue
uHTerpa (12 u) OCHOBHOE CBOMCTBO MOHATUAMMU: 3aganus. CpenHee
MepPBOOOPA3HBIX. nepBooOpasHas u onpeje- | oodriee
[TepBooOpa3Hbie JNEHHBIN UHTETpAJL. oOpa3oBaHue.
3JIEMEHTaPHBIX Haxomaurs Anrebpa», 10-11
¢yukuuid. [IpaBuna NepBOOOpPA3HbIE AIEMEH- | KJacc, AO
HaXO0XKICHUS TapHBIX QYHKUIUH U HsparenscTBO
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NePBOOOPA3HBIX. BBIUUCIIATH HHTErPaJI IO «IIpocBemieHue»
Vurerpan ¢dopmyne HeroTona —
I'eomerpuyecknii Tleitormua.
p «I  cmam EID.
HaxoauTts miomanu
CMBICJI HHTETpaa. Cpennee  oOmiee
IUIOCKUX QUTyp U
Brruucnenue - (puryp oOpa3oBaHue.
.. 00BEMEI TEN C IIOMOILBIO .
onpeeaEHHOTO N Y4eOHbIl  MOIyIb
OIpEeAEIEHHOTO
MHTETrpaja 1o o pELIEHUIO
MHTErpaa. o
¢dopmyne HeroTona — TPYAHBIX 3a/JaHUIN
Jleiibnuma. 3HAKOMHTBCS C no yaeOHOMY
IpuneHeHHe MaTeMaTHYECKUM peaMeTy
HETeTpana s Ha MOJICIMPOBAaHUEM Ha «Matemaruka
. | mpumepe (yrmyOGieHHBIH
XOKJICHHSI TUIOIIAeH
MI0CKHX bHTYD H mddepeHranbHbIX ypoBeHp)». 10-11
n YPaBHEHHUHU. KJIACCBD» AO
00BEMOB reoMeTpuye-
N3narenscTBo
CKHX T€IL IHonyyars I
«IIpocBenieHue»
. npejcTaBJIeHHE O
[Ipumepsl perieHuit pea
3HAYCHUU BBEICHUS
mddepeHranbHbIX
. MOHSATHUS MHTETpasa B
ypaBHeHul. Marema-
THYECKOE Pa3BUTHH MAaTEeMaTUKU
MOJICIIUPOBAaHUE pe-
QJIBHBIX TPOLIECCOB C
IIOMOUIBIO
mddepeHIranbHbIX
YpaBHEHUH
I'pa¢uxu Tpuro- Tpuronomerpuueckue | Ucnoib3oBaTrh «JlomaiHue

HOMETPHYEeCKHX
¢pyuxuuii. Tpuro-
HOMeTpPHYeCKHe
HepaBeHcTBa (16 1)

GbyHKIIUYU, UX
CBOWCTBA U IpauKu.

OT10op KOpHEH
TPUTOHOMETPUYECKUX
YPaBHEHHUU C
MOMOILBIO
TPUTOHOMETPUYECKOMN
OKPY’KHOCTH.

Pemenue
TPUTOHOMETPUYECKUX
HEPABEHCTB

nu(dpoBeIe pecypesl s
MOCTPOCHUS TpaUKOB
TPUTOHOMETPUUECKHUX
(GYHKIMU ¥ U3YUECHHUS UX
CBONCTB.

Pemartnb
TPUTOHOMETPUUECKHE
YpaBHEHUS U
OCYILECTBIISATH OTOOP
KOpHEH C IIOMOLIBIO
TPUTOHOMETPUYECKOMN
OKPYKHOCTH.

IpumensiTe GopMyisl
TPUTOHOMETPHH ISt
peleHs] OCHOBHBIX
TUIIOB
TPUTOHOMETPUUYECKUX
HEPaBEHCTB.

HUcnoan3oBarb
nM(ppoBEIe pecypesl s
IIOCTPOEHHUS U

3aganus. CpenHee
ob1iee
oOpa3oBaHHe.
Anrebpay,
KJacc,
N3narenscTBO
«IIpocsemienue

10-11
AO

« cmam EID.
Cpennee  oOmiee
oOpa3oBaHHe.
Y4eOHBI MOy
1o PEIICHUIO
TPYAHBIX 3aJaHUI
o yueOHOMY
peIMETy
«MaremaTtuka
(yrmyOGsieHHBIH
ypoBeHb)». 10-11
KJIACCBD) AO
N3narenscTBo
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uccnenoBanus rpagpukoB | «lIpocsenienne»
byHKIMI
HNppanuonaiabubie, | OCHOBHBIE METOABI IIpuMeHATH CBOMCTBA «JloMaiHue
NMOKa3aTeJbHbIe H | PELICHUS I10- II0Ka3aTeIbHON 1 3ananus. Cpennee
Jorapupmmuyeckue | KasaTeIbHBIX U norapupMUUECKOM oOree
HepaBeHCcTBa (24 norapupMHUUECKUX (GYHKIMH K PELICHUIO oOpa3oBaHue.
q) HEPaBEHCTB. [I0Ka3aTEeNbHBIX U Anrebpa», 10-11
norapupMUUECKUX KJ1acc, AO
OcHOBHBIE METO/BI
HEpPABECHCTB. HsparenscTBO
pelieHus up- I
«IIpocBemenne»
paLMOHAIBHBIX Oo0ocHOBATHL p m
HEPABEHCTB. PaBHOCHIILHOCTD
NIEPEXOJI0B.
I'padpuueckue PEXoa «  cmam EID.
METOIbI PeIICHUs Pemats Cpennee  oOmiee
UppaLMOHAIIBHBIX, UppaLMOHAIIbHBIE U oOpa3oBaHue.
MI0Ka3aTeIbHbIX U KOMOWHUPOBaHHbIE Y4eOHBI MOy
norapupMHUUECKUX HEPABEHCTBA, C o PELIEHUIO
YPaBHEHUN U IIOMOLIBIO TPYIHBIX 3aJaHUI
HEPABEHCTB PaBHOCHJIBHBIX o yueOHOMY
MIEPEXOJI0B. peIMETy
«MaremaTtuka
HUcnoan3oBarb .
(yrmyOGsieHHBIH
rpaduuecKrue METOIbI U
. ypoBeHb)». 10-11
CBOMCTBA BXOJAIIMUX B
KJIACChI» AO
ypaBHEHUE WIN
o N3narenscTBo
HEPaBEHCTBO (PYHKLUI
«IIpocsewmenue»
JUIS pELIEHUs 3a1a4U
Kommnuexcusbie KommnekcHsie Onepuposatnb «JlomaiHue
yncaa (10 u) gucna. Anrebpa- MOHATUAMMU: 3aganus. CpenHee
n4eckas u KOMILIEKCHOE YHCIIO U ob1ee
TPUTOHOMETPUUYECKAsE | MHOKECTBO oOpa3oBaHue.
¢dbopmbI 3ancu KOMILJIEKCHBIX YHCE. Anrebpa», 10-11
KOMILJIEKCHOTO KJ1acc AO
[peacraBiasaTs ’
qucia. HsparenscTBO
KOMIUIEKCHBIE YHCIia B I
. «IIpocBemenne»
Apudmernueckue anreOpandecKkoi u p m
oleparyu ¢ TPUTOHOMETPUUECKOMN
KOMIUIEKCHBIMU opMe. BeInotHATH
bop «I  cmam EID.
YHCIIaMHU. apupMeTHIECKUEe
Cpennee  oOmiee
olepanyu ¢ HUMHU.
N3obpakenue pant oOpa3oBaHue.
KOMIUIEKCHBIX uncen | M3o0paxath Y4eOHBI MOy
Ha KOOPAMHATHOU KOMIUIEKCHBIE YHCIIa Ha o PELIEHUIO
mockoctu. dopmysia | KOOPAMHATHOM TPYIHBIX 3aJaHUI
Myaspa. Kopnu 1r- IIJIOCKOCTH. o yueOHOMY
O CTEIICHU U3 npeaMer
Ipumenste Gopmyiy PEAMETY
KOMIUIEKCHOTO YHC- «MaremaTuka
Myagpa u nosry4arb .
na. (yrmyOGyieHHBIH
IIPEJICTAaBICHUE O KOPHAX
ypoBeHb)». 10-11

IIpumenenue

/7-0M CTEIEHU U3
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KOMILIEKCHBIX YHCEI KOMILIEKCHOT'O YHCIIA. KJIaCCHI» AO
TSI pelIeHus N3narenscTBO
AL P 3HAKOMUTLCA C A
(bu3HUYECKUX U «IIpocBemienue»
puMepamMu IpUMEHEHUs
F€OMETPUUECKHUX
KOMIUIEKCHBIX YHCEN UL
3aja4
peuieHus
F€OMETPUUYECKUX U
(buznUuecKuX 3a1a4
HarypanbHble u | HatypanbHbie u «JloMaiHue

neJbie yucaa (10 1)

LIEJIbIEC YNCIIA.
IIpumeHeHue

3aganus. CpenHee
oOmiee

IPU3HAKOB JE/IH- OnepupoBathb obpa3oBaHue.
MOCTH LEBIX YUCEN, | [oHSITHSIMU: Anre6pay, 10-11
HOJl n HOK, HaTypaJbHOe U 1ejnoe | KJIACC, AO
OCTaTKOB I10 YHCIIO, MHOKecTBo | YI34aTE€NBbCTBO
MOJIyJIIO, QITOPUTMA | parypansubix u uenpix | «IIpocBemieHuer
EBximupna mis qucel.
peleHus 3a1a4 B -
CI0JIb30BATh
LEJIBIX YUCTaX «1  cmam EID.
NPU3HAKH  JICIUMOCTH | Cpegmee — o0uiee
LEJIBIX YUCEIT; OCTATKU IO | oGpa3oBaHHe.
mozymo; HOMl m HOK | yyeGupit momyis
HaTypaJlbHbIX 4HCEIL; | o PELICHHUIO
anroput™m EBxinpma s TPY/HBIX 3a1aHHit
peleHus 3a1au. o y4eGHOMY
3anuceiBaTh HIPEAMETY
HaTypanpHple uucna B | «Marematuka
pa3IMYHBIX nosu- | (YrmyOneHHbIit
LIUOHHBIX cucremax | YPoBeHb)». 10-11
CUHCIICHHUS KJIACChI» AO
N3narenscTBO
«IIpocsewmenue»
Cucrembr panuo- | Cucrema 51 «JlomaiHue
pan Onepuposatnb A C
HAJIbHBIX, HPPa- | COBOKYIHOCTb YpaB- 3aJaHMs. eHee
’ pp Vy yp TMOHATHAMM: CHCTEMA U ! pea
UOHAJLHBIX II0- | HEHWUIA. o01ee
COBOKYITHOCTb
Ka3aTeJbHBIX " . o0pazoBaHue.
PaBHOCUIIBHBIE ypaBHEHUN u
JorapupmMuyecKux i Anrebpa», 10-11
. CHCTEMBI U CHUCTEMBI- | HEPABEHCTB;  PELICHHE
ypaBHeHuii (12 1) KJIacc, AO
CJICZICTBHS. CHUCTEMBl WJIH  COBO-
. N3narenscTBo
o KYIIHOCTH;
CHOBHBIE ~ METOJbI «IIpocBeleHIe»
PaBHOCHIIBHBIE CHUCTEMBI
pelIeHUs] CHCTEM H
. U CUCTEMBI-CIICICTBUSL.
COBOKYITHOCTEH
palMOHANIbHBIX, Haxonurts pemenusa |« cmam  EID.
UppaLMOHAIIBHBIX, cucteM U coBokynHocteil | Cpennee — obuiee
[I0KAa3aTeIbHBIX U | LeJBIX palUOHAIBHBIX, | 00pa3oBaHUE.
norapupMHUUECKUX UpPaLMOHAIIBHBIX, Y4eOHbI MOy
YpaBHEHHUH. NOKa3aTeIbHbIX u | 1o PELIEHHIO
norapupMUUECKUX TPYIAHBIX 3aJaHui

IIpumenenue
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YPAaBHEHUH, CUCTEM U | ypPaBHEHUU U | 10 yueOHOMY
HEPABEHCTB K | HEpaBEHCTB. peaIMeETy
PELLIEHUIO «MaremaTtuka
IIpuMeHATE  CHCTEMBI .
MaTeMaTHYECKHX . (yrmyOGsieHHBIH
YPaBHEHUI K pEIICHUIO
3alad M 3aJa4y U3 ypoBeHb)». 10-11
_ | TEKCTOBBIX  3ajady U3
pa3nUYHBIX o0acTeit . | KJIacCBhI» AO
_ | pa3muuHBIX obnacreit
HAayKl U pealbHOMN . . | WU3narenscTBO
3HAaHUH U peallbHOH
KU3HU,  MHTEpIpe- ) «IIpocsemenne»
KHU3HU;
Talusl  IOJyYEHHBIX
HHTEPNPETHPOBATH
pE3yJIbTaTOB
MIOJIyYE€HHBIE PELICHUS.
Hcnouab3oBarb
M (ppoBEIe pecypcesl
3anaum ¢ PaunonanbHsle, Buioupats criocod «JlomaiHue
napamerpamu (16 HUPPALMOHAIIBHEIE, peuieHus 3ananus. Cpennee
q) [I0Ka3aTeNbHbIE, paloHaIbHbIX, o0riee
norapuMHUUECKUE U | UPpAIMOHAIBHBIX, oOpa3oBaHue.
TPUTOHOMETPHUYE- [I0Ka3aTENbHBIX, Anrebpa», 10-11
CKHE ypaBHEHUS, JorapupMHUECKUX U KJIacc, AO
HEpaBEHCTBA U TPUTOHOMETPUUECKUX W3narenscTBO
CUCTEMBI C YPaBHEHUN U «IIpocsewmenue»
napaMeTpamH. HEPABEHCTB,
coJIeprKalX MOyJId U
ITocTpoenue u Jleprall Ay q EMD
napamMeTphl. « cliam .
HCCIIEIOBaHKE
Cpennee  oOmiee
MaTeMaTHYECKUX IIpumeHsaTH
_ oOpa3oBaHue.
MOJIENEN peanbHbIX rpaguueckue u .
A vp pag Y4eOHbIl MOIyIb
CUTYyaluH C AHAJINTUYECKUE METO/IbI
_ | mo PELICHUIO
MIOMOUIBIO JUIS pELIEHUs] ypaBHEHUN o
. TPYIAHBIX 3aJaHui
YpaBHEHHUH, CUCTEM 1 HEPABEHCTB C
. o yueOHOMY
ypaBHEHUN U napaMeTpamu, a TaKxke
_ | mpenmery
HEPABEHCTB C uccienoBaHue pyHKINUN
P a bynxu «MareMaTuka
napameTpamMu METOJIaMU MaTeMaTH- .
(yrmyOGsieHHBIH
YECKOr'0 aHaJIu3a.
ypoBeHb)». 10-11
Crpours n KJIACChI» AO
HCCJIeI0BATH HsparenscTBO
MatemaTuueckue Mmoaenu | «lIpocsemenue»
peanbHBIX CUTYALUH C
IIOMOILIbIO YPaBHEHUH,
HEPABEHCTB U CUCTEM C
napameTpamMu
IloBTOpEHUE, OcCHOBHBIE IOHATUS MogaeaupoBarb «JlomaiHue
o0o01menue, U METOJBI Kypca, peasIbHbIE CUTYyallMM Ha 3ananus. Cpennee
cUCTeMAaTH3aIUs o0o01eHue u SI3BIKE aNTeOpHl, oOrmiee

3Hanmi (14 4)

CUCTEMATHU3aUA
3HAHUH

COCTABJIATH BBIPAKEHUS,
YPaBHEHUSI, HEPABEHCTBA
U UX CUCTEMBI 110
YCIJIOBHIO 33]1a4H,

oOpa3oBaHHe.
Anrebpay,
KJ1acc,
N3narenscTBO

10-11
AO
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HcCJ1e10BaTh OCTPOCH-
HBIE MOJICIH C
UCTIOJIb30BaHUEM
anmapara anreOpbl, MH-
TepnpeTHPOBATH
MIOJTyYeHHBIH pe3ysbTar.

Ipumenste QyHKIIH
I MOJICTTUPOBAHUS U
MCCIICZIOBAaHHSI pealTbHBIX
IPOLIECCOB.

PemaThb npuxnagseie
3aJ1a4M, B TOM YHUCJIE
COLIMAJIbHO-
SKOHOMHYECKOTO U
(bu3nIecKoro xapakrepa,
CpeAcTBaMU anreOpsl U
MaTeMaTH4ECKOI0
aHaJIn3a

«IIpocseenue»

«1 cmam EID.
Cpennee  oOmiee
oOpa3oBaHHe.
Y4eOHBI MOy
10 pELIeHUIO
TPYAHBIX 3aJaHUI
o yueOHOMY
peaAMETY
«MaremaTuka
(yrmyOGieHHBIH
ypoBeHb)». 10-11
KJIaCChI» AO
N3narenscTBo
«IIpocsemienue

TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA «I'EOMETPUS» (o

roaam o0y4eHmus)

10 kaace (102 4)

CTEPEOMETPUH: TOUKA,
npsiMasi, TNOCKOCTb,
MIPOCTPAHCTBO.
OcHoBHbIE TIpaBUIIA
M300paKeHUs Ha
PHUCYHKE IJIOCKOCTH,
napasuieIbHbIX
MPSIMBIX (OTPE3KOB),
CepeIMHBI OTPE3Ka.

ITonsarus:
MEPECEKAIOIINECS
IIOCKOCTH,
MEPECEKAIOIINECS
npsiMasi ¥ III0CKOCTb;
MOJYTIPOCTPAHCTBO.

HesaTe npocreiimue
JIOTHYeCKHUe BbIBOABI U3
AKCHOMATHUKH TUIOCKOCTH.

IIpuBOAMTHL MPUMeEPBI
peabHBIX 00BEKTOB,
nJeann3anue KOTOpPbIX
SBJISIIOTCS aKCUOMBI T'€OMeE-
TPHH.

H3yyaTs, IpUMEHATH
IIPUHIUIIBI [IOCTPOCHUS Ce-
YEHUH.

Hcnoan30BaTh 11151
IIOCTPOEHHUS CEYEHUN METO
CJIEI0B, METOJ BHYTPEHHETO
IIPOEKTUPOBAHMSI, METO]L

Ha3Baunmue DJIeKTPOHHbIE
OcHoBHOE OcHoBHBIEC BUIbI
pasnena (TemMbl) (uu¢posBbie)
coJepKaHue NAeATeJbHOCTH
(KoTMYeCcTBO o0pa3oBaTte/ibHbIE
pa3aeJia (TemMbl) 00yYyarImmuxcs
4acoB) pecypcel
Beenenue B OcHoBHbIE OnpeneasiTb IIOCKOCTb «JlomaiHue
cTepeoMeTpPHIO IIPOCTPAHCTBEHHBIE Kak (urypy, B KOTOpon 3ananus. Cpennee
(24 v) burypsl. BBIITOJIHSAETCS o0riee
IJIAHUMETPHUSL. a30BaHMUE.
[TonsTus ¢1p o6paso c

I'eomerpus», 10-11
KJacc, AO
N3narenscTBo
«IIpocsewienue»

«S cpam EI'D.
Cpennee oO1ee
oOpa3oBaHmHe.
Y4eOHbIi MOYIIb
10 PEIIEHUIO
TPYAHBIX 3aJaHHUI
110 yueOHOMY
npeamMeTy
«Maremaruka
(yrmyOGuieHHBIH
ypoBeHb)». 10-11
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MHoOrorpaHHukKH,
n300pakeHue

MPOCTEUIIINX
MMPOCTPAHCTBCHHBIX
uryp,
HECYIIECTBYIOLINX
00BEKTOB.

AKCHOMBI
CTEPEOMETPHUU U
MEePBBIE CIIECJICTBUS U3
HUX.

CriocoObl 3agaHus
MPSIMBIX U
IIOCKOCTEH B
MIPOCTPAHCTBE.

O003HaueHUsA
HpﬂMBIX nu
IJIOCKOCTEM.

CeueHusl.
N3o0pakenue
CEYEHUW MUpaMUbI,
Ky0a U pU3MBl,
KOTOPBIE MTPOXOIST
gyepes ux péopa. 1zo-
OpaxeHue
nepecedeHust

MOy YEHHBIX
IIJIOCKOCTEM.
PackpamBanue
MIOCTPOCHHBIX
CEYCHUH pPa3HBIMU
I[BETAMH.

Meton cnenoB i
MOCTPOEHUS CEUECHUM.
CaoiicTBa
[IepECeYCHUN MPSIMBIX
U IJIOCKOCTEH.
[Toctpoenue ceuenuit
B Ipamue, Kyoe 1o
TpEM TOUYKaM Ha
pe€bpax. Coznmanue
BBIHOCHBIX YEPTEKEN
Y 3aMKCh 111aroB
IIOCTPOEHHUH.

IToBTOpeHHnE
IIJIAHUMETPUH.

MEPEHOCA CEKyUIEN
MJIOCKOCTH.

Pemartn
CTEPEOMETPUUYECKHUE
3a7a4M: Ha ONIPEIEIIEHUE
BHUJa CCUCHUS U
HaXO0XXJCHHUE €TI0 TIOIIA H.

AKTyanu3upoBaTh (paxTbl
U METOJbI IUTAHUMETPHH,
pEJIEBaHTHBIE TEME,
IIPOBOAMTDH AHAJIOTHH.
Hcnoab3oBarh npu
pELIeHNN 3aa4 CIeyIOIIHe
TUTAHUMETPUYECKUE (PaKThI
1 MeToabl: TeopeMsl
Qaineca u o
IIPONOPLIUOHANIBHBIX OTPE3-
KaX. AJITOPUTM JI€JICHUS
OTpe3Ka Ha u paBHBIX
yacteil. Teopema Menenas.

PaBHOOeApeHHBII
TPEYrOJIbHUK.
PaBHOCTOpOHHMIA
TPEYrOJIbHUK.
IIpssMOyTONBHBIN
TpeyrojapbHuK. CBOICTBO
CpeaHen JTMHUU
TpeyrojapHuka. CBONCTBO
OUCCEKTPUCHI yTIia
TpeyrojapHuka. CBOHCTBO
Me1aH TPEYroJbHUKA.

[Tpu3naku nmomodbus
TPEYTOJIBLHUKOB.

IosyuyaTs npeacTraBJieHust
00 OCHOBHBIX dTaIax
pa3BUTHUS TEOMETPHH KaK
COCTaBHOM 4acTH
(dbyHIamMeHTa pa3BUTHS
TEXHOJIOTHH

Kkiaces» AO
N3narenscTBO
«IIpocseienue»
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Teopema o
MPOMOPIUOHATBHBIX
orpeskax. [logobue
TPEYTrOJIbHUKOB.
Teopema MeHnenast.
Pacuétel B ceueHusax
Ha BBIHOCHBIX
YepTeKax.

Hcropus passurus
IJIAHUMETPUHU U

CTEpPEOMETPUU
B3aumHoe B3anmuoe Kaaccndunuposarb «JlomaiHue
pacnosioKeHue pacrosoxeHue B3alMHOE PACIIOJIOKEHHE 3ananus. Cpennee
NPSIMBIX B IIPSIMBIX B IPSIMBIX B IPOCTPAHCTBE, o0ree
npocrpancrBe (6 | mpocTpaHCTBE. WUTIOCTPUPYS pUCYHKaMU B | 0Opa3oBaHUeE.
q) CkpenuBaroniyecs IIPUBOJS IIPUMEPHI U3 I'eomerpus», 10-11
npsmele. [Ipusnaku peanbHOM JKU3HU. KJIacc, AO
CKPEILHBAIOIIUXCS HsparenscTBO
pett Hl Joxa3bsIBaTh TEOPEMY O A
MPSMBIX. «IIpocsewmenue»
CYILLECTBOBAHHUHU U €1UH-
[TapamiensHbie CTBEHHOCTH IapaJlJIEIbHOU
IIPSIMBIE B IIPO- IIPSAIMOM, IPOXOIAIIEH Yepe3
p P p > TIPOX O p «A cnam EI'D.
cTpaHcTBe. Teopema 0 | TOUKY IPOCTPAHCTBA U HE
3 N Cpennee oO1iee
CYILLECTBOBAHUHU U Jexalen Ha Jpyrou
ym m APy oOpa3oBaHmHe.

€MHCTBEHHOCTH
IIpsIMOM 1a-
paJlIeNbHON TaHHON
IIPSAMOH, IPOXOSAIIEN
4epe3 TOUKY
IIPOCTPAHCTBA U HE
JIeXalle Ha JaHHOU
IPSIMOM.

JlemMma o
[IepeCeYCHUN
NapajuIeIbHbIX
MIPSAMBIX INIOCKOCTBIO.
[TapamienbHOCTB TPEX
npsMbIX. Teopema o
TPEX MapauIeIIbHBIX
IIPSAMBIX.

Teopema o
CKpCIHINBAIOIINXCA
MPAMBIX.

[TapamensHoe
MIPOEKTUPOBAHHUE.
OCHOBHBIE CBOMCTBa
napayuieIbHOTO
MPOSKTUPOBAHMSI.

IIPSIMOM; JIEMMY O
IIEPECEUEHUH INIOCKOCTH
IBYMsI TapaJljIeIbHBIMU
IIPSAIMBIMU; TEOPEMY O TPEX
NapajuIeIbHBIX IPSIMBbIX.

Joxa3pIBaTh NpU3HAK
CKpCHINBAOIIUXCA MPAMBIX,
TEOPEMY O
CKpCHIUMBAOINUXCA IPAMBIX.

Joka3biBaTh TEOPEMY O
PaBEHCTBE YIJIOB C COHA-
IMMpaBJICHHBIMU CTOPOHAMMU.

OO0BSACHATD, UTO
Ha3bIBAETCS MapaIeTbHBIM
U IIEHTPAJIBHBIM
MPOSKTUPOBAHUEM H KaK
BBIMOJIHSACTCS
NIPOEKTHUpOBaHKE GUTyp Ha
TJIOCKOCTb.

Jloka3bIBaTh CBOICTBA
MApaIIENBHOTO IIPOEKTUPO-
BaHU.

HN300paxats B

Y4eOHbIi MOTYIIb
I10 PEILLIEHUIO
TPYAHBIX 33JaHHUI
1o yueOHOMY
peameTy
«Maremaruka
(yrmyOGuieHHBIH
ypoBeHb)». 10-11
kiacce» AO
WN3narennscTBO
«IIpocsemenue»
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N300pakeHne pa3HbIX

NapaJuIeIbHOMN MPOEKIIUU

¢buryp B pa3Hble FTEOMETPUUECKUE
napajIeIbHOM ¢burypsl.
IIPOCKLIUH.
pockl Pemartnb
LlenTpanpHas CTEPEOMETPUYECKUE 3a1aUn
MIPOCKLHUA. Ha J10Ka3aTeJIbCTBO U
HCCIIE0BaHUE, CBA3AHHBIC C
Yronc
PacroJIOKEHUEM NPSMBIX B
COHaIIpaBJICHHBIMU
IIPOCTPAHCTBE.
CTOpOHAMU. YTOJI
MEXKIY IPSAMBIMH. IIpoBoauTs
J0Ka3aTeJIbHbIE
3aznauu Ha
aCCYXICHHUSI IIPU PELICHUH
JI0Ka3aTesIbCTBO U paccya pup
reOMETPUYECKUX 3a/1aY,
HCCIIE0BaHUE,
CBSI3aHHBIX CO B3aUMHBIM
CBSA3aHHBIC C
PacroJI0KEHUEM NPSIMBIX B
pacIoJIOKEHUEM
IIPOCTPAHCTBE.
IIPSIMBIX B
IIPOCTPAHCTBE CpaBHuUBATD,
AHAJIM3MPOBATH H
OLICHHBATB YTBEPKICHMUS C
LIEJIbIO BBISABIICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX
paccyKIeHHM.
MoaeanpoBaTh peanbHbIC
CUTYalluH, CBSI3aHHBIE CO
B3alMHBIM PACIIOJIOKEHUEM
IIPSIMBIX B IPOCTPAHCTBE, HA
S3bIKE TEOMETPUMU.
HccnenoBarb
IIOCTPOEHHBIE MOJIEIIH C
HCIIOJIb30BAaHUEM
T€OMETPUYECKUX MTOHATUN U
TeopeM, anrmapara ajireopsl,
1U(POBBIX PECYPCOB.
IHapanaeabnocts | [lorATys: IHonyyars npeacrasienue | «JlomamHue
NPSAMBIX U [apajyIeIbHOCTh 0 LICHTPAJIbHOM IIPOEK- 3ananus. Cpennee

IUIOCKOCTEH B
npocrpancrse (8

)

IIPSIMOM U INIOCKOCTHU
B IIPOCTPAHCTBE.

IIpusnax
[apajuIeIbHOCTH
IIPSIMOM U TNIOCKOCTH.
CaoiicTBa napasuieib-
HOCTH IIPSIMOU U
IIJIOCKOCTH.

I'eomerpuueckue

TUPOBAHUU U 00 UCTOPHH
paboT mo Teopuu mep-
CIICKTHUBBI.

Kaaccudunuposarb
B3aUMHOE PACIIOJIOKEHHE
IIPSIMOM U INIOCKOCTU B
IIPOCTPAHCTBE, IPUBOS CO-
OTBETCTBYIOILUE ITPUMEPBI
W3 pEATbHOM KU3HH.

®opmyIMpOBaTh

oOmee
oOpa3oBaHHe.
I'eomerpus», 10-11
KJacc, AO
N3narenscTBO
«IIpocsemienue

«S cpam EI'D.
Cpennee oO1ee
oOpa3oBaHmHe.
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3aJauM Ha BBIYHC-
JICHUE U
JI0Ka3aTeIbCTBO,
CBSI3aHHEBIE C
MapaJyIENbHOCTHIO
MPSIMBIX U
IIOCKOCTEH B
MIPOCTPAHCTBE.

[TocTtpoenue ceuenus,
IIPOXOASILIETO Yepes
JAHHYIO MIPSMYIO Ha
yepTexe U
MapaJlyIEIbHOTO
JIPYrou MPsSIMOM.
Pacuér oTHOLICHMA.
[TapamienbHas
MPOEKIIUA,
MPUMEHEHUE IS
MOCTPOEHUS CEUEHUH
Ky0a u
rapajuieenuIea.

CaoiicTBa
napajuieNienunena u
MIPU3MBL.

[TapamiensHble
mockocty. [Ipusnaku
NapajuIeIbHOCTH ABYX
mockocreil. Teopema
0 MapajljIeIbHOCTH U
€IMHCTBEHHOCTH
IIJIOCKOCTH,
MIPOXOASIIEH uepes
TOUKY, HE MpH-
HaJUICKALLYIO JaHHON
IIJIOCKOCTH U
CJIEICTBUS U3 HEE.

CBolicTBa
napauieIbHbIX
IUIOCKOCTEH: 0
napauieTbHOCTH
MPSIMBIX MEpeCceYCHUs
IIpY [IEPECCUCHU U
JIBYX MapajuieIbHbIX
IIJIOCKOCTEMN TPEThEH;
00 oTpe3kax
napauieIbHbIX
MPSIMBIX,
3aKIIFOYEHHBIX MEKITY

olpezeIeHue
NapajuleIbHbIX PAMOHN U
IIJIOCKOCTH.

Jloxa3bIBaTh NPU3HAK O
[IapaJuIEIbHOCTH NPSAMOU U
ILIOCKOCTH; CBOMCTBA
[IapaJuIEIbHOCTH NPSAMOU U
IIJIOCKOCTH.

Pemartnb
CTEPEOMETPUUECKHE 3a1aUU
BBIYHCIICHUS U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE
C MapaJIENbHOCTBIO
IPSIMBIX U IIJIOCKOCTEH B
IIPOCTPAHCTBE.

Pemares npaktuueckue
3a/1a4d Ha IIOCTPOCHUE Ce-
YEHUH Ha YepTexax
TeTpa’apa u
napajuieJenumnea.

Pemarsp
CTEPEOMETPUUYECKHUE
3aJda4u, CBA3aHHBIC C
MIOCTPOEHUEM CEYEHUN
ITIOCKOCTBIO.

IIpoBoaAMTH JIOTHYECKU
KOPPEKTHBIE JOKa3aTeNb-
HBIE PACCyXIAECHUS MPU
PELIEHUHN T€OMETPUUECKHUX
3a7a4 CBSA3aHHBIX C
MApaAIJIENBHOCTBIO TIJIOCKO-
CTEH.

CpaBHUBATB H
AHATU3HPOBATH PEAIILHBIC
CUTYallVH, CBSI3aHHBIE C
[apaJUIEIbHOCTBIO MIPSIMOM
U IJIOCKOCTH B
IIPOCTPAHCTBE;

MO/ EJIMPOBATh PEAIbHbBIC
CUTYallUH, CBS3aHHBIE C
[apaJUIEIbHOCTBIO MIPSMOM
U IJIOCKOCTH B
IIPOCTPAHCTBE, HA A3BIKE
T€OMETPUHU

Y4eOHbIil MOYIIb
I10 PELIEHUIO
TPYAHBIX 33JaHHUI
1o yueOHOMY
MpeaMETY
«Maremaruka
(yrmyOGuieHHBIH
ypoBeHb)». 10-11
kiacce» AO
WN3narennscTBO
«IIpocsemenue»
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napajajicJIbHbIMA
IIJIOCKOCTSIMU; O
[IEPECCYCHUU IPIMOU
C IByMsI ITa-
paJUICIIbHBIMUA
IIJIOCKOCTSIMU

Ilepnenguxkynsp-
HOCTBb NIPAMBIX H
IUIOCKOCTEH B
NPOCTPAHCTBE
(26 9)

IToBTOpEeHue: TeopeMa
[Tudaropa Ha
IIJIOCKOCTH,
TPUTOHOMETPUS
IIPSAMOYTOJIBHOTO
TPEYTOJIbHUKA.

CaoiicTBa Ky0a u
IIPSIMOYTOJIBHOTO
napajulesenunea.
Brruncnenne ninH
OTpPE3KOB B KyOe U
IPSIMOYTOJIBHOM
napajulesenunese.

[lepneHUKyIIPHOCTD
IIPSIMOM U TNIOCKOCTH.
IIpusnax
MEePIEHIUKYIISIPHOCTH
IIPSIMOM U TNIOCKOCTH.
Teopema o
CyILLIECTBOBAHUU U
€MHCTBEHHOCTH
IIPSAMOH, MPOXOAIIEN
4epe3 TOUKY
IIPOCTPAHCTBA U Iep-
MIEHUKYISIPHOM K
mockoctu. [1mo-
CKOCTHU U
NEPIEHIUKYIISIPHBIC
UM IpsMast B
MHOI'OTPAHHUKAX.

Ilepnenguxymsp u
HAKJIOHHAs.
[Toctpoenue
NEPIEHIUKYIISIpa U3
TOYKH Ha IPSIMYIO.

Teopema o0  Tpéx
NEepIEeHINKYIIIpax
(mpsimast 1 oOpaTHasi).

Yron MEXIY
CKpELIUBAIOIINMUCS
[PSMBIMHU. ITouck

AKTyanu3upoBaTh (aKTbl
U METOJbI IUTAHUMETPHH,
pEJIEBAaHTHBIE TEME,
IIPOBOAMTDH AHAJIOTHH.
®opmyIMpOBaTh
oInpeeIeHHA:
NEPIEHIUKYISPHBIX
IPSIMBIX B IPOCTPAHCTBE;
OIpeleIeHUE IPSIMOH,
MEPIEHIUKYIISIPHON K
IIJIOCKOCTH.

Jdoka3bIiBaTh: JIEMMY O
MEPIEHIUKYIISIPHOCTH JBYX
MapajuIeIbHbIX MPSMBIX K
TpEThEN IIPSIMOM; TEOPEMBI
0 CBSI3U MEXKIY
[apaJUIEIbHOCTBIO MPSMBIX
U UX
MEPIEHIUKYIISIPHOCTBIO K
IIJIOCKOCTH.

Joka3bIBaTh: TEOpEMY,
BBIPAKAIOLIYIO IIPU3HAK
NEPIEHIUKYIISIPHOCTH
IIPSIMOM U TUIOCKOCTH; TEO-
peMy O CyIIECTBOBAaHUU U
€IUHCTBEHHOCTH IIPSIMOW,
MPOXOIALLIEH Yepe3 JaHHYIO
TOYKY U IIEPIICH-
JTUKYJISIPHOW K JaHHOU
IIJIOCKOCTH.

HN300paxaTsb B3aUMHO
MEPIEHINKYIIAPHBIE IPs-
MYIO U IJIOCKOCTb.

DopmyIMpOBATH
CBOMCTBO NEPIECHANKYJIAPA
110 OTHOILIEHUIO K
IIJIOCKOCTH.

IHony4yaTs npeacraB/ieHue
0 3HAYCHUU MEPIICHIN-
KyJsipa Ui JpyTrux
obnacreil HaykH (¢pu3ukKa,

«JlomaiiHue
3aganus. CpenHee
o0ree
oOpa3oBaHHe.
I'eomerpus», 10-11
KJacc, AO
N3narenscTBO
«IIpocsewmenue»

«S cnpam EI'D.
Cpennee oO1ee
oOpa3oBaHmHe.
Y4eOHbIil MOTYIIb
10 PELICHUIO
TPYAHBIX 3aJaHUI
1o yueOHOMY
IIpeIMeETy
«Maremaruka
(yrmyOGuieHHBIH
ypoBeHb)». 10-11
kiacce» AO

N3 narenscTBO
«IIpocsemenue»
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NEPIEHIUKYISPHBIX
IPSMBIX C IOMOLIBIO
NEPIEHIUKYISPHBIX
IIJIOCKOCTEN
OpTtoronaibHoe
IIPOCKTUPOBAHUE.
[Toctpoenue ceuyeHui
Kyo0a, IIPU3MBI,
IIPaBUIILHON
UpaMHUIBl €
MOIIBIO
OPTOrOHAJIBHOM
MIPOCKLUH.
Cummerpus B
IIPOCTPAHCTBE  OTHO-
CUTENIBHO IUIOCKOCTH.
IInockoctn
CUMMETpUH B
MHOTOTpaHHUKAX.
IIpusnax
NEPIEHIUKYISIPHOCTH
IIPSAIMON U IUIOCKOCTH
KaK CJIEICTBUE
CUMMETpPUHU.
IIpaBunbHBIE
MHOTOTpaHHUKHU

I10-

Pacuér paccrosnuii
OT TOYKH J0
w10ckocTU. CriocoOsl
OILyCTHUTb IIep-
NEHAUKYJISPBI:
CUMMETpHUS, CIABUT
TOYKH 110
napajuieIbHON
npsimoid. CaBur no
HelapajuIeIbHON IIpsi-
MO, U3MEHEHHE
paccTosaHu

SHEPIreTHKA, JIA3EpHBIE
TEXHOJIOTHH), B PEAJIbHOU
KU3HU (TEXHUKA,
OKpy’Karomias 00CTaHOBKaA).

Joxa3biBaTh
YTBEPKJICHHUs], CBSI3aHHBIE C
IIPOCKLMEH IIPSIMON Ha
IIJIOCKOCTB,
HEIEPIEHIUKYIISPHYIO K
9TOU NPSAMOM.

Joxa3biBaTh TEOPEMY O
TPEX MEPIECHIUKYIIIpax U
TeopeMy 0OpaTHYIO
TEOpEME O TPEX
NEPIEHIUKYIISIPaX.

Iony4yaTs npeacraBjieHUe
00 OpPTOrOHAJILHOM TIPO-
E€KTHPOBAaHHUH.

Joxa3biBaTh TEOPEMY O
MPOEKINHU TOYKHU Ha MPsi-
MYIO.

Pemate
CTEPEOMETPUYECKHE
3a/1a4u, CBA3aHHBIC C
NIEPIEHAUKYIISIPHOCTBIO
IIPSAIMOM U TNIOCKOCTH.

PemaThb npuxnagseie
3aJa4M, CBI3aHHBIC C Ha-
XOXKJICHUEM
F€OMETPUYECKUX BEITUYHUH.

Pemate
CTEPEOMETPUYECKHE
3a/1a4u, CBA3aHHBIC C
IIPUMEHEHHUEM TEOPEMBI O
TpEX MEPIECHIUKYIIIpax,
HaxO0/JICHUEM PaCCTOSIHUM,
IIOCTPOEHUEM ITPOCKIIUN.

CpaBHUBATB H
aHAJIN3MPOBATH
YTBEPKACHHUSI C LIENTBIO
BBISIBJICHUSI JIOTUYECKHU
KOPPEKTHBIX U HEKOP-
PEKTHBIX pacCy X IACHUMN.

AHAJIM3MPOBATH H
MO/IeJINPOBATh HA S3bIKE
F€OMETPUHU pEAIbHBIE
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CUTYallUH, CBSI3aHHBIE C
NIEPIEHAUKYIISIPHOCTBIO
IIPSIMOM U TUIOCKOCTH;
HCCJIeI0BATH II0OCTPOCHHBIE
MOJIEJIH, B TOM 4HCJIE U C
HCIIOJIb30BAaHUEM allllapara
anreOpbl

Yrabl "
paccrossnus (16

)

IToBTOpEHME: yroiu
MEXKIy NPSMBIMU Ha
IIJIOCKOCTH,
TPUTOHOMETPHS B
IIPOU3BOJILHOM
TpEYroJIbHUKE, TEO-
peMa KOCHHYCOB.

IToBTOpEHME: yroiu
MEXKIYy CKPEILH-
BAIOIIUMUCS
IPSIMBIMU B
IIPOCTPAHCTBE.
I'eomerpuueckue
METO/bI BBIYUCIICHUS
yIila MexIy
IPSIMBIMU B
MHOI'OTPAHHUKAX.

JIByrpaHHBIN yTOJI.
CBOMCTBO TMHENHBIX
YIJI0OB IBYTPAHHOTO
yria.
IlepneHquKkynspHbIC
IIJIOCKOCTH.

CaolicTBa B3aUMHO
NEPIEHIUKYISPHBIX
mockocreit. [Ipusnak
NEPIEHIUKYISIPHOCTH

ILTIOCKOCTEH;

TeopeMa O IpsiMoi
[IEpECEUYCHUS IBYX
IIJIOCKOCTEN
NEPIEHIUKYISPHBIX
TpPEThEH IIIOCKOCTH.

IIpssMOyTOIBHBIM
napajuiesenunesn;
Ky0; U3MepeHus,
CBOMCTBA MIPSIMOY-
TOJIHOTO
napajulesenunea.

AKTyanu3upoBaTh (axTbl
U METOJbI IUTAHUMETPHH,
pEJIEBaHTHBIE TEME,
IIPOBOAMTDH AHAJIOTHH.
®opmyIMpOBaTh
OIIpEEIIEHUE IBYTPAHHOTO
yria. Jloka3eIBaTh
CBOMCTBO PaBEHCTBA BCEX
JIMHEUHBIX YIJIOB
JBYTPaHHOI'O yIJia.

Kaaccudunuposarnb
IBYTpaHHbIE YIJIbI B
3aBUCHUMOCTH OT UX
IPaxyCHON MEPBL.

®opmyIMpOBaTH
OIIpelIEJICHUE B3aUMHO
NEPIEHINKYJISIPHBIX
IIJIOCKOCTEM.

Joka3biBaTh TEOPEMY O
MPU3HAKE NEPICHIUKY-
JIApHOCTHU IBYX
IJIOCKOCTEM.

®opmyIMpOBaTH
ciencTBue (U3 MpHU3HaAKa) O
NEPIEHIUKYISIPHOCTH
IIJIOCKOCTH, KOTOpast
NEePIEHIUKYIISIPHA IPSIMOH,
10 KOTOPOH IEPECEKAIOTCS
JBE IJIOCKOCTH, 3TU
IIJIOCKOCTSIM.

Jloka3bIBaTh YTBEPKICHUS
0 €ro CBOMCTBaX; TEOPEMY
U CJIEICTBUE U3 HEE O
JHaroHaJIsIX MPSIMOY-
T'OJIBHOI'O
napajulesenuneaa.

Pemratn
CTEPEOMETPUUYECKHUE
3aJda4u, CBA3aHHBIC C

«JlomaiiHue
3aganus. CpenHee
oOmee
oOpa3oBaHHe.
I'eomerpus», 10-11
KJacc, AO
N3narenscTBO
«IIpocsewienue

«S cpam EI'D.
Cpennee oO1ee
oOpa3oBaHmHe.
Y4eOHbIil MOYIIb
10 PEILIEHUIO
TPYAHBIX 33JaHHUI
1o yueOHOMY
npeamMeTy
«Maremaruka
(yrmyOGuieHHBIH
ypoBeHb)». 10-11
kiacce» AO
WN3narennscTBO
«IIpocsemenue»
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Teopema o nuaroHaIu
MIPAMOYTOJIBHOI'O
Hapannenennne;[a nu
CIIeACTBHE U3 HEE.

CrepeoMeTrpuueckue
)41 MPUKIIAIHBIC
3aJa4u, CBA3aHHBIC CO
B3aMHBIM
pacroiokeHueM
MPAMBIX U MJIOCKOCTHU.

IToBTOpEHME:
CKpe
MIUBAOIIHUCCA

IIpsSIMBIE,
napasuiesbHbIe
IIJIOCKOCTH B
CTaHJIapPTHBIX
MHOTOTpaHHHUKAX.
[Tapa mnapaienbHbIX
IIJIOCKOCTEN
CKPELIUBAOIIUXCS
IPSIMBIX, PAaCCTOSIHUE
MEXKIY
CKpELIUBAIOIIMMUCS
IPSIMBIMU B TPOCTBIX
CUTyaLUsX.

Ha

Onyckanue
NIEPIEHIUKYIISPOB,
BBIYUCIICHUE
paccTOSIHUM OT TOYKHU
0 TOYKH; NPSMOMU;
IIJIOCKOCTH.
Brruucnenue
pacCTOSHUN  MEXIy
CKpELIUBAIOIIMMUCS
MIPSAIMBIMU C IIOMOLIBIO
NEePIEHAUKYIISIPHON
IIJIOCKOCTH.
Tpéxrpanuslii  yrou,
HEPaBEHCTBA JUIS

TPEXTPAHHBIX YIJIOB.

Teopema [Iudaropa,
TEOpPEMBI KOCHHYCOB
Y CUHYCOB JIJIst
TPEXTPAHHOTO yIJa.
DneMEHTHI

NEePIEHANKYISAPHOCTD
IIPSAMBIX U IIJIOCKOCTEM, HC-
10JIb3YS
TUTAHUMETPUYECKUE (PaKThI
u metoabl. IIpoBoauTs
JIOTUYECKU KOPPEKTHBIE
JI0Ka3aTeJIbHbIE
paccyXJaeHus npu
PELIEHNN T€OMETPUUECKUX
3aj1a4, CBSI3aHHBIX C
NEPIEHIUKYISIPHOCTHIO
IIJIOCKOCTEM.

AHAJIM3MPOBATH H
MO/IeJINPOBATh HA S3bIKE
reOMETPUH pPeAJIbHBIE
CUTYalluH, CBSI3aHHBIE C
NEPIEHIUKYISIPHOCTHIO
IIPSIMBIX U IIJIOCKOCTEM.

HccaenoBarn
MMOCTPOCHHBIE MOJICIH, B
TOM YHUCJIE U C
UCIIOJIb30BaHUEM armapara
anreOpsl.

Pemars npuxnagseie
3aJa4M, CBI3aHHBIC C Ha-
XOXKJICHUEM
F€OMETPUYECKUX BEIUYUH
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cdepuueckoii reo-
METPHH:
re0/IC3UYECKUC THHUU
Ha 3emuie

Mmuororpanankn | Cucremarusanus Padorarth c yueOHUKOM: «JloMaiHue
(6 4) 3HaHuii: MHorO- 3a7aBaTh BOIIPOCHI, J€IaTh 3aganus. CpenHee
I'PaHHUK U €TO 3aMeYaHusl, KOMMEHTapHH. | oOIee
aneMeHThl. [lupamu- oOpa3oBaHue.
P AHaJIM3UPOBATH p
na. Buael nupamu. I'eomerpus», 10-11
pelIeHne 3aJauH.
[TpaBunbHas KJ1acc, AO
MUpaMHJIA. PucoBats BeimyKIIBIC W3narenscTBO
MHOTOIPaHHHUKH C 33JIaHHBI- | ([poCBELCHUE)
IIpusma. Ilpssmas u o i
MU CBOMCTBaMy;
HAKJIOHHAs TPU3MBI. .
BOCCTAHABJIMBATL OO
IIpaBunbHas npusma.
. BUJI BBIITYKJIOTO «5 cpam EI'D.
[Ipssmont
MHOT'OTpaHHMKA 10 ABYM Cpennee oOiiee
napajuleJenumnen,
” €ro MPOEKIUAM. oOpa3oBaHHe.
IIPSIMOYTOJIbHBIN . .
Jloka3pIBaTh CBOMCTBA Y4eOHbIi MOYITh
napajuleJenumnen,
5 BBIITYKJIOTO 10 PELICHUIO
KyO. .
Y MHOrOrpaHHHKa. PucoBaTh | TpynHBIX 3a1aHui
Brinyxibie BBIITYKJIbIE MHOTOTPAHHUKU | TIO y4eOHOMY
MHOTOTPaHHUKHU. C pa3HOU PUIIEPOBOM MpeaMETY
Teopema Ditnepa. XapaKTEPUCTUKOM; «MaremaTtuka
[IpaBusIbHBIC U IOTY- | MCCJAEAO0BATH BOSMOXKHOCTHU | (YTITyOJCHHBIH
IIPaBUJIbHBIE II0JIy4€HUs pe3yJpTaTa Ipu | ypoBeHb)». 10-11
MHOI'OTPaHHUKH BAPBUPOBAHUU JAHHBIX. kiaccs» AO
o N3parenscTBO
Jloka3pIBaTh CBOMCTBA a
«IIpocsemenue»
IIPaBWJIbHBIX MHOTOTpaH-
HUKOB. Ili1anupoBaTh
IIOCTPOEHUE ITPABHIIbHBIX
MHOTOTPaHHUKOB Ha
MIOBEPXHOCTAX PYrUX Ipa-
BUJIbHBIX MHOT'OI'PaHHUKOB
BekTops! B [TonaTue BekTOpa HA | AKTyaJau3upoBaThb GakThl | «JlomamiHue
NPOCTPAHCTBE IJIOCKOCTH U B U METOJbI IUTAHUMETPHH, 3ananus. Cpennee
12 3) MIPOCTPAHCTBE. pEIEBaHTHBIE TEME, oOrmiee

CymMa 1 pa3HOCTb
BEKTOPOB, IIPABUJIO
napajuiesenunenaa,
YMHOXEHHUE BEKTOpa
Ha YUCJIO,
pa3ioXKeHue BEKTopa
o 6a3ucy Tpéx
BEKTOPOB, HE
JIeXKaIKX B OAHOU
IIJIOCKOCTH.

CkansipHoe

IIPOBOAMTDH aHAJIOTHH.
OnepupoBarnb
NMOHSITHSIMH: BEKTOp Ha
IJIOCKOCTH U B
IIPOCTPAHCTBE;
KOMIUIAHAPHBIE BEKTOPBI.
IIpuBOaUTE IPUMEPHI
(U3NIECKUX BEKTOPHBIX
BennuruH. OcBanBaTh
IIpaBUJIa BBIMOJIHEHUS
JNEUCTBUN CIIOKECHUS U
BBIYUTAHUS BEKTOPOB,

oOpa3oBaHHe.
I'eomerpus», 10-11
KJacc, AO
N3narenscTBo
«IIpocsemienue

«S copam EI'D.
Cpennee oO1ee
oOpa3oBaHmue.
Y4eOHbIil MOYIIb
0 PEIICHHIO
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IIPOU3BENICHNE,
BBIYHCIICHUE yITIa
MEX/1y BEKTOpPaMH B
IIPOCTPAHCTBE.

IIpocreimue
3a/1a4 ¢ BEKTOpaMu

YMHOXEHHS BEKTOpa Ha
YHCIIO.

Joxa3bpIBaTh NpU3HAK
KOMILUIAHAPHOCTH TPEX BEK-
TOPOB.

Jdoxa3biBaTh TEOPEMY O

TPYAHBIX 3aJaHHUI
1o yueOHOMY
npeamMeTy
«Maremartuka
(yrmyOGuieHHBIH
ypoBeHb)». 10-11
knaccel» AO

PasIoKEHUH JIF0O0ro BeK- U31aTenbeTBO
TOpa 1O TPEM JNaHHEIM «IIpocsemenue»
HEKOMIUIaHapHBIM BEKTO-
pam.
JBukenust (4 4) | JBwxeHus IIpuMeHsATH NpaBuIIa «JloMaiHue
[IPOCTPAHCTBA. BBINIOJIHEHUS IeHCTBUM cilo- | 3amaHus. CpenHee
OTtobpaxxeHus. KEHUS U BBIYMTAHUSA o0riee

JBuxeHus u
paBeHcTBO (uryp.
OO0murue cBoicTBa
IBWKCHUM. Buabl
JIBYKCHUI:
IapajuIeIbHbII
MepeHoc,
LEHTpaJbHasi CUMMe-
Tpusl, 3epKaJIbHAsI
CUMMETpHUSI, TOBOPOT
BOKpYT

IIPSIMOM.

[TpeobpazoBanus
nopo6us. [psimas u
cdepa Diinepa.

I'eomerpuueckue
3a7a4M Ha IpUMeE-
HEHUE JABUKCHUS

BEKTOPOB, YMHOXEHHUSI BEK-
TOpa Ha YUCJIO IIPH
pelIeHnN 3aay.

HaxoauTh KOOpIMHATHI
BEKTOpa B JaHHOM 0azuce u
CTPOUTDH BEKTOP IO €ro
KOOPJIMHATAM.

BcenomMHuTh onpeneneHue
CKQJISIPHOTO YMHOXEHHUS U
€ro CBOMCTBA. BEIYUCIIITE C
MMOMOLIBIO CKAJISIPHOTO
YMHOKEHHUS JJTUHBI
BEKTOPOB, YTJIbl MEXKIY
HHUMH, YCTaHABIIUBATh
MEPIEHANKYISAPHOCTD BEK-
TOPOB.

AHaJIM3MPOBATH U
MO/IeJINPOBATh HA S3bIKE
F€OMETPUHU pEAIbHBIE
CUTyalluu, CBA3aHHBIC C
(bI/I3I/I‘ICCKI/IMI/I BCKTOPHBIMHA
BEINM4YHNHaAMMU.

Hcnoab3oBath npu
peIIeHNH 3a1a4, CBSI3aHHBIX
C BEKTOpaMu B
MIPOCTPAHCTBE,
TUTAHUMETPUYECKUE (PaKThI
U METOJIBI.

CB0001HO onepupoBaTH
NOHATUSIMHU: OTOOpaKEeHUE
IIPOCTpaHCTBA Ha cebs,
JBMKEHHUE MTPOCTPAHCTBA;
LIEHTpaJIbHAasl, OCeBast U

o0Opa3oBaHHe.
I'eomerpus», 10-11
KJjacc, AO
N3narenscTBo
«IIpocsewienue

«S cpam EI'D.
Cpennee oO1ee
oOpa3oBaHmHe.
Y4eOHbIil MOYIIb
10 PEIIEHHUIO
TPYAHBIX 33JaHHUI
1o yueOHOMY
npeamMeTy
«Maremaruka
(yrmyOGuieHHBIH
ypoBeHb)». 10-11
kiacce» AO
WN3narennscTBO
«IIpocsemeHue»
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3epKajbHasi CHMMETPHH,
NapajuIeIbHbIN IIEPEHOC;
PaBEHCTBO U MO00HE
dburyp.

Jloxa3bIBaTh YTBEPKICHUSA
0 TOM, YTO LIEHTpajbHasl,
0CEeBasl U 3epKajbHast
CUMMETPUH, NapajIeIbHbIN
MIEPEHOC SBIISIFOTCS
IBIKCHUSAMH. BBINOJIHATDH
npeoOpa3oBaHUs MOTOOWS.

OnepupoBatnb
NOHATHAMMU: TIPSIMasi U
cdepa Diinepa.

PemaThb reomerpuueckue
3a7a4M C UCIIOJIb30BAaHUEM
JIBMOKCHUM.

Hcnoab3oBath npu
peuIcHuHU 3a1a4 ABUKCHUA
IIPOCTPAHCTBA U UX
CBOMCTBA.

CpaBHuBaTB U
aHAJIN3MPOBATH
YTBEPKJIECHHUS C LIEIIBIO
BBISIBJICHUSI JIOTUYECKHU
KOPPEKTHBIX U HEKOP-
PEKTHBIX pacCyXIACHUMN.

HccaenoBarhb
HOCTpOCHHBIC MOJICJIN.

Hcnonb3oBars nuppoBbie
pecypcsl

11 kaace (102 4)

HazBaunue DJIeKTPOHHbIE
OcHoBHOE OcHoBHbBIE BHIBI
pasaesa (TemMbl) (uu¢posBbie)
coJepKaHue HAeATEeJbHOCTH
(Ko/1M4eCcTBO o0pa3oBaTe/bHbIC
pasaesa (TemMbl) o0yyarommxcst
4acoB) pecypcbl
Anasmmtndeckas | IloBTopenue: AkTyanuzupoBatb Qaktel | «/lomamiHue
reomerpus (14 4) | KOOpAMHATEI Y METO/bI IUITAHUMETPHH, 3ananus. Cpennee
BEKTOpaA Ha pEJIEeBaHTHBIE TEME, o0riee
IJIOCKOCTH U B IIPOBOAUTDH aHAJIOTHH. oOpa3oBaHue.
IIPOCTPAHCTBE, CBoauThb nelicTBUsA C I'eomerpus», 10-11
CKIIIPHOE BEKTOPAaMHM K aHAJIOTHYHBIM | KJIAccC, AO
[IPOU3BEACHUE JNEUCTBUAM C UX HsparenscTBO
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BEKTOPOB,
BBIYHCIICHHUE yITIa
MEX/1y BEKTOpPaMH B
IIPOCTPAHCTBE.
VYpaBHeHHE NIPSIMOH,
MIPOXOAILEH uepes
JIBE TOYKH.

YpaBHeHue
IJIOCKOCTH,
HOpMaJib, ypaBHCHUE

KOOpJAUHATaMH.

BcenomHuTh onpeneneHue
CKQJISIPHOTO YMHOXEHHUS U
€ro CBOMCTBA. BEIYNCIIITE ¢
MMOMOILIBIO CKAJISIPHOTO
YMHOKEHHUS JJTUHBI
BEKTOPOB, YTJIbl MEXKIY
HHUMHU, YCTaHABIIUBATh
MEPIICHAUKYISPHOCTD BEK-
TOPOB.

«IIpocseenue»

«S copam EI'D.
Cpennee obiee
oOpa3oBaHmHe.
Y4eOHbIi MOYIIb
0 PEIICHUIO
TPYAHBIX 3aJaHUN
1o yueOHOMY

IIpeIMETy
IJIOCKOCTH B
BeiBOoaUTH ypaBHEHHE «MaremaTtuka
oTpe3kax BekropHoe o
IUIOCKOCTH U hopMyny pac- | (yriryOJaeHHBIH
IIPOU3BENICHUE.
J'Ip 9 A CTOSIHUSI OT TOYKH J10 ypoBeHb)». 10-11
UHEHbIE
IIJIOCKOCTH. kiacce» AO
HCpaBCHCTRA, N3narennscTBO
JTHHEHOE TpPO- Pemars 3anauu, coueras
. «IIpocsemenne»
Ananmutudeckue HBIM MCTOIBI.
METOABI pacyeTa IIpoBoAMTBH JIOTUYECKHU
yriia MExXay KOPPEKTHBIE J0KA3aTe/Ib-
HPAMBIMH 1 TIIOCKO- | gple paccyKIeHHUs IIPH
CTAMH B pELICHIH T€OMETPHUUECKUX
MHOTOTpaHHUKaX. 3a/1ay Ha IPUMEHEHUE
Dopmyna BEKTOPHO-KOOPJAUHATHOTO
paccTosiHusA OT MeToJa.
TOUYKH JI0 IIJIOCKOCTH
AHaJIM3MPOBATH U
B KOOpJUHATaXx.
MO/IeJINPOBATh HA S3BIKE
Haxoxnenue re€OMETPHUH peaJIbHBIE
pacCTOSAHUH OT CUTYaIllH, CBSI3aHHbBIC
TOUKH JI0 IIIOCKOCTH | pexropamu 1
B Ky0Oe u KOOpAMHATAMMU.
MPaBUJIbLHOM
HccaenoBarb NOCTPOCHHBIE
UpaMuJIe
MOJIENH, B TOM UHCJIE U C
HCIIOJIb30BaHUEM almmapara
anreOpsbl.
Hcnoab3oBarb
KOMIIBIOTEpPHBIE
IIPOrPaMMBI.
3HAKOMHTBCS C UCTOPHEH
pa3BUTHS MAaTEMAaTHKHU.
IToBTOpEHUE, Ceuenus Crpoursb ceueHusl. «JlomaiHue
o0o0menne u MHOTI'OTPAaHHUKOB: 3ananus. Cpennee
n P Pemartnb A pel
CHCTeMaTH3alUsl | CTaHJapTHHIC CTEpEOMETPHYECKTE 3a1aH o0riee
3Hanmii (14 MHOTOI'PAHHUKH, oOpa3oBaHmHe.
Ha JI0Ka3aTeJIbCTBO
4acoB) METO/ CJIEJIOB, MATEMATHUCCKIX I'eomerpus», 10-11
CTaHJIapTHbIE . KJIacc, AO
OTHOILIEHUH, HAX0XKJIEHUE
IJIOCKOCTH, W3pgatenscTBO
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MepecevycHUs
HpﬂMBIX U IIJIOCKO-
cTen

[TapamiensHbie
IIPSIMBIE U TUIOCKO-
CTU: NIapaJlICIIbHBIC
CEYCHHUS, paCUET
OTHOLLIEHUH, YIJIbI

F€OMETPUUYECKHUX BETUYUH
(nnuH, yTia0B, IIIOMIAIEH,
00BEMOB).

Hcnoab3oBath npu
peleHIH
CTEPEOMETPUYECKUX 3a/1au
TUTAHUMETPUYECKUE (PaKThI
U METOJIBI.

«IIpocseenue»

«S cnam EI'D.
Cpennee obiee
oOpa3oBaHmHe.
Y4eOHbIi MOYIIb
IO PELICHUIO
TPY/HBIX 3aJaHUI

MEXy CKpe-
Ay CKP IIpoBoauTH TOTUYECKH 1o yueOHOMY
[IMBAIOLUMHUCS
KOPPEKTHBIEC JOKa3aTeIbHbIC | MPEeIMETY
MPSIMBIMU
paccyxaeHus npu peuiennn | «MaremaThka
[lepnieHquKynsipHBIC o
CTepeOMETPUIECKUX 3a1ad. | (yriryOJeHHBIH
psIMbIE U
C ypoBeHb)». 10-11
IJIOCKOCTH: PaBHHBATh U
kiaccs» AO
CTAHIapTHBIC Napbl aHAJM3UPOBATH PeajbHbIC
N3narennscTBO
IepICHANKYISPHbIX | CHTYALUH U BBIABIIATE
N . «IIpocsemenne»
MHOT'OT'PaHHUKOB, TCOMCTPHH.
TE€OpEMa O TpEX MoaempoBaTh peaabHy0
HCPHCHIUKYIAPAX, CUTYallMIO Ha S3bIKE
BBIMUCJICHUS JUTMH B | reomeTpun U HCCIe10BATH
MHOTOTPpaHHHKaX. IIOCTPOEHHBIE MOJIENH, B
HosTopenue: TOM YHCJIE U C
IIomann MHOTOy- HCIIOJIb30BaHUEM allllapara
T'OJIbHUKOB, anreGpsL.
bopmyIbl s
o HUcnoan3oBarb
TUIOIIAIeH,
KOMIIBIOTEPHBIE IPOTPAMMBI
COOOpaxeHus
IIPU PEUICHUU 3a/1a4.
no00usl. prp A
[Inomanu ceyenui
MHOTOT'PaHHHUKOB:
TUIOINAAN
IIOBEPXHOCTEH, pas3-
pe3aHus Ha YacTH,
COOOpaxeHus
no00usl.
O0bém O6Bém Tenma. O6béM | CBOGOAHO  omepupoBaTh | «JlomamiHue
MHOTOTPAHHMKA | TPSIMOYTOJBHOTO NOHATHSIMU: 00BEM Teuna, | 3amanus. CpenHee
(16 9) napajuieJenuIea. 00BEM NpPSMOYTOJBHOTO | obmiee
3amaun 00 yABOSHHUH | Mapajiesienue/a. oOpa3oBaHue.
Ky0a, o kBaapatype | ®opMy.aupoBaTh I'eomerpus», 10-11
Ky0a; O TpHUCEKIUH | OCHOBHBIE CBOMCTBa | KJjacc, AO
yria. 00BEMOB. HoxkaspiBath | M3narenscTBo
TEOpeM 00 o0néme | «IIpocBerieHue»
CrepeomeTrpuueckue peMy p m
IPSMOYTOJIBHOTO
3aJ]auu, CBSI3aHHBIE C
N napasieNenunena,
00BEMOM N q EID
CIIEAICTBUS U3 HEE. « Clam :

IIPSIMOYTOJIBHOTO
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napajulesenuneaa. Paspe3ats mHOrorpannuku, | Cpennee oOriee
MEPEKIabIBaTh YaCTH. oOpa3oBaHUe.
[Ipuknaguele 3aga4u, Vet
4eOHbIII  MOIyJb
CBSI3aHHBIE ¢ | Pemiarp Ay
1o PELICHHIO
BBIYHUCIIEHUEM CTEpPEOMETPUUECKHUE 3aJauH, .
) TPYAHBIX  3aJaHUH
00bEMa MPSIMOYTOJIb- | CBSI3aHHBIE C BBIYHUCICHUEM
. o yueOHOMY
HOT'O 00béMa  MPSIMOYTOJIBHOTO
IIpeIMETy
napajulesenunea. napajuiesIenune1a, Ipu3Msl.
«Maremaruka
O0BéM npsimoit | CpaBHUBaTh M | (yroyGuIeHHbIH
IIPU3MBL. aHAJIN3MPOBATH yposerb)y.  10-11
TBEP)KIEHUS  C €JbI0
CrepeomeTrpuueckue YTBEPAIL I KIaCChD? AO
BBISIBJICHUSI JIOTUYECKHU
3aJl1a4yM, CBSI3aHHBIC C N3narenscTBo
K KTHBIX WU HEKOp-
BEIUHCICHHEM oppe ve Op- | «IIpocsemienue»
) . | PEKTHBIX PacCyXICHUM.
00BEMOB IpsSMOit P paccyzi
IIPU3MBL. AHaJIN3MPOBATH U
[IpuknanHele 3ajauy, | MOAEJIHPOBATh Ha S3bIKE
CBSI3aHHBIE C | reoMeTpuu peasibHbIe
00BEMOM IPsIMOM | CUTyalluM, CBA3aHHBIE C
IIPU3MBL. 00BEMOM  MIPSIMOYTOJILHOTO
napajuleJienuIena, Mpu3Msl
Brruncnenue p s, 1p ’
) TUPAMUJIBI.
00BEMOB TEJI ¢ IOMO-
b0 onpenenéHHoro | MeeaenoBars NoCcTpOCHHbIE
uHTerpana. OOBEM | MOAENTH, B TOM YHCIE H C
HAKJIOHHON NpPU3MBI, | MCIIOJIB30BAHMEM almapara
MUPAMUJIBL. anreOpsol.
®opmyna  o0béma | BhIBOAMTH OCHOBHYIO
nupaMuel.  OTHO- | MHTErpajbHYIO bopmyy
LIEHHUE 00BEMOB | Ui BBIYUCICHUS OOBEMOB
nupamMua ¢ OOIIMM | Ted.
TJIOM.
y Joka3piBaTh TEopeMy 00
CrepeoMerpruueckue | 00bEME HAKIOHHOW MPU3MBI
3a/la4M, CBSI3aHHBIE C | HA TPUMEPE TPEYTrOoJbHON
o0bEMaMu opusMbl W I8 IIpo-
HaKJIOHHOM MpPU3MBI, | U3BOJIbHOU PU3MBIL.
UPAMUJIBL.
paMui Jloka3piBaTh Teopemy: 00
[Ipuknaaneie 3amaun | 00bEMe nHUpamMuabl, (op-
no teme «OOBEMBI | MyIHPOBaTH CIEIACTBUA U3
TeT», CBA3aHHBIE C | Hee: O0BEM  yCcedEHHOU
00BEMOM HAKIIOHHOW | MHpPaMUJIBL. BriBoguth
IPU3MBI, TUPaMUABL. | GOPMYIy AJIsi BBIYUCIICHUS
00BEMOB yCeu&HHOMN
IIpumenenue
. TTUPAMHU/TBI
00bEMOB.  Brrumcie- paMui
HUE pacCTOSHUA 10
IJIOCKOCTH
Tena spamenns | [lmimaapudeckas CB0001HO OnepUpOBATH «JlomaiHue

(24 1)

MOBEPXHOCTH, 00-
pasyromniue

NOHATUAMM: TUINHIAPUYIC-
CKas IMOBCPXHOCTD,

3aganus. CpenHee
oOrmiee
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LWIAHAPUYECKOH TO-
BEPXHOCTH.

HMunuuap. [psamon
KpyTrOBOW LIUJIUHIP.
[Tnomans
IIOBEPXHOCTHU LIU-
JIUHAPA.

Konnueckas
IIOBEPXHOCTb,
oOpa3yromue
KOHMYECKOU
MIOBEPXHOCTH.
Konyc. Ceuenue
KOHYCa IJIOCKOCTBIO,
napajuIeIbHON
IJIOCKOCTH OC-
HOBaHMUS.

VY ceu€HHBI KOHYC.
N300pakenue
KOHYCOB U
YCEUEHHBIX KOHYCOB.

[Tnomanp GoxoBOM
IMOBEPXHOCTH U
MOJIHON OBEPXHOCTHU
KOHYCA.

CrepeoMeTrpuueckue
3aJla4M Ha J0-
Ka3aTeJIbCTBO U
BBIYMCIICHUC, I10-
CTPOEHUEM CEUECHUH
LUJINHApPA, KOHYCA.

[Ipuknagneie 3a1auu,
CBSI3aHHELIE C
LWIAHAPOM.

Cdepa u map.

Ilepeceuenue chepol
¥ I1apa ¢ 1mio-
ckocTbto. Kacanue
mapa u cgepsl
IJIOCKOCTHIO. Bua n
n300pakeHue mapa.

VYpaBuenue chepsl.
[Tnomane chepsr u e€
JacTen.

Cummerpus chepsl

muuHIp. 3ydaTh criocoObl
MOJTyYCHUS
LWIAHAPUYECKON
MOBEPXHOCTH, IIIUHAPA.

HN300paxarh HWIMHAD U €T0
CEYEHUS III0CKOCTBIO.
CB0001HO onepupoBaTH
NMOHATUSIMHU: KOHUYECKas
IIOBEPXHOCTh, KOHYC,
yCeuE€HHBbIN KOHYC. M3y4aTh
CTIOCOOBI OTYYCHHUS
KOHHYECKOU ITOBEPXHOCTH,
KOHYca.

N300paxkaTh KOHYC U €70
CEYEHUs IIOCKOCTBIO,
MPOXOJAILEHN Yepe3 OCh, U
IJIOCKOCTBIO, TIEPIIEH M-
KYJISIDHOU K OCH.

BoiBoauTh hopMyIIBI A5
BBIUUCIICHUS] OOKOBOM 1
IIOJIHOW ITOBEPXHOCTEH TEI
BpaIlCHHS.

Pemarnb
CTepEeOMETPUIECKHE 3a/1a4H,
CBSI3aHHBIE C TEJIAMU
BpAIICHUs, HAX0XKICHUEM
[UTIOIAaaY OOKOBOM U ITOJIHOH
MOBEPXHOCTH, TIOCTPOCHUEM
CEUYCHMI.

Hcnoab3oBarh n1pu
pelIeHnH 3a1a4
TUTAaHUMETpUYECKUe (PaKkThl U
MCTOABI.

CpaBHuBaTh U
aHAJIN3MPOBATH
YTBEPKJIECHHUS C LIEIIbIO
BBISIBJICHUSI JIOTUYECKHU
KOPPEKTHBIX U HEKOP-
PEKTHBIX pacCyXIACHUM.

AHaJIM3MPOBATH U
MO/IeJINPOBATh HA S3bIKE
F€OMETPUHU pEAIbHBIE
CUTyalluu, CBA3aHHBIC C
KOHYCOM M MUJIUHAPOM.

HccaenoBarb NOCTPOCHHBIE
MOACIH, B TOM YHCJIC U C

oOpa3oBaHHe.
I'eomerpus», 10-11
KJjacc, AO
N3narenscTBo
«IIpocsewienue

«S cpam EI'D.
Cpennee oO1ee
oOpa3oBaHmHe.
Y4eOHbIil MOYIIb
10 PEIIEHUIO
TPYAHBIX 3aJaHHUI
1o yueOHOMY
npeamMeTy
«Maremaruka
(yrmyOGuieHHBIH
ypoBeHb)». 10-11
kiacce» AO
N3narenscTBO
«IIpocsemenue»
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U 1apa.

Crepeomerpuueckue
3aJla4yu Ha J0-
Ka3aTelbCTBO U
BBIYHCIICHUE, CBSI-
3aHHBIE CO Cepoii u
apowm, 1o-
CTPOCHHEM UX
CEYEHUM IIOCKO-
CTBIO.

[Ipuknagneie 3a1auu,
CBSI3aHHBIE CO
cdepoit u mapom.

IToBTOpEHME:
OKPYKHOCTH Ha IIIO-
CKOCTH, BEIYHCIICHUS
B OKPY>KHOCTH,
CTaHJIaPTHHIE
nono6us. Pasauuneie
KOMOHMHAIINH TET
BpAIICHUS U
MHOTOTPaHHHUKOB.

3agaun mo Teme
«Tena u noBepxHo-
CTH BpalllCHU

UCTIOJIb30BaHUEM allapaTa
anreOpbl

AKTyanu3upoBaTh (axTbl
" MCTOAbI INIAHUMCTPUH,
PCICBAHTHBIC TEMC,
NPOBOAUTH AHAJIOTHH.
CB0001HO onepupoBaTH
noHATUSAMU: chepa u map,
LIEHTP, paguyc, JHaMETP
cdepsl U mapa.

HccnenoBaTh B3aUMHOE
pacriosioskeHue chepsl 1
IUIOCKOCTH.

DopmyIMpOBaTH
ONPEICIICHUE KaCaTEIbHON
TJIOCKOCTH K cdepe.

Joxa3bIBaTh TEOPEMBI O
CBOMCTBE U IIPU3HAKE Ka-
CaTeIbHOU INIOCKOCTH.

BoiBoauTh dhopmyity ams
BBIYHMCJICHUS TUIOIIAIN
cdepsl uepes paauyc chepsl.

Pemarnb
CTepeOMETPUIECKUE 3a1a4H,
CBsI3aHHBIE CO cpepoii U
IIIAPOM, HaXO0XJICHUEM
wiomaau chepsl u eé
4acTeH, IOCTPOCHUEM
ceueHuii cepbl U mapa.

AHaJIM3MPOBATH U
MO/IeJINPOBATh HA S3bIKE
F€OMETPUHU pEAIbHBIE
CUTyalluu, CBA3aHHBIC C
mapom u chepoid.

PemaTs npocteie 3a1aun, B
KOTOPBIX (PUTYPUPYIOT
KOMOMHAIIMH TN BPAIICHUS
1 MHOTOTPAHHHUKOB.

Hcnoab3oBath npu
peuicHuHU 3a/1a4, CBA3aHHBIX
co chepoii u mapom,
TUTAHUMETPUYECKUE (PaKThI U
MCTOABI.

Peniatn
CTEPEOMETPUYECKHUE 3aa4UH,
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CBSI3aHHBIE C TEJIAMU
BpalIeHus1, TOCTPOCHUEM
CEYCHUH TeJl BpalleHus, C
KOMOWHAIIUSIMH TEJT
BpalIEHUsI U MHOTO-
TPAHHUKOB.

IIpoBoAMTH JIOTHYECKHU
KOPPEKTHBIE J10Ka3aTEIbHbIE
paccyXIeHHs IPU PELICHUU
reOMETPUYECKUX 3a]1ad,
CBSI3aHHBIX C
MEPIECHANKYISIPHOCTHIO TJI0-
CKOCTEM.

AHaJIM3MPOBATH U
MO/IeJINPOBATh HA S3bIKE
F€OMETPUHU pEAIbHBIE
CUTyalluu, CBA3aHHBIC C
MHOT'OrpaHHUKaMH.

HccaenoBarb NOCTPOCHHBIE
MOJIENH, B TOM UHCJIE U C
HCIIOJIb30BaHUEM almrapara
anreOpsl.

ILtomanu
MOBEPXHOCTH U
00BEMBI
KpyrJsix Tea (9

)

O0BEM nunuHapa.
Teopema 06 00béMe
IPSIMOTO IIMJIHHAPA.

ITnomnianu 60KOBOI U
MOJHOM OBEPXHOCTHU
UMATUHIPA

Beruucnenue
00BEMOB Te ¢ TIOMO-
LIBIO ONPENEIEHHOTO
uHTerpaia. OosEm
KOHYyca.

ITnomanu 60KOBOI U
MOJHOM OBEPXHOCTHU
KOHYCA.

CrepeoMeTrpuueckue
3a/1a4u, CBA3aHHBIE C
BBEIYHCIIEHHEM
00BEMOB IUITUH/IPA,
KOHYca.

[Ipuknagueie 3a1aun
o TeMe «OO0BEMBI 1
IUIOIIA 1
IIOBEPXHOCTEH TeJl.
O0BeM mapa u

CB0001HO onepupoOBaTH
MOHATHAMM: 00BEM TelIa,
TUIOMIA/Ib TIOBEPXHOCTH.

DopMyJIHPOBATH
OCHOBHBIC CBOMCTBA
00BEMOB.

Jloka3bIBaTh TeOpPeMbI: 00
o0béMe TUITUHIPa; 00
00BEMe KoHyCca. BHIBOINTH
(OpMyIIBI 1715l BEIYMCIICHUS
00bEMa yceu€HHOTO KOHYCa.

HccaenoBarb NOCTPOCHHBIE
MOJIENH, B TOM UHCJIE U C
HCIIOJIb30BaHUEM almrapara
anreOpsl.

3HaTBh BO3MOXXHOCTH
pelIeHns 3a/1a4 Ha IOCTPOe-
HUE LUPKYJIEM U JINHEUKOM,
0 KJIACCUYECKUX He-
pa3pelnMBbIX 3aJa4ax.

CB0001HO onepupoOBaTH
MOHATUSIMH: [IIAPOBOH Cer-
MEHT, IIapOBOM CJIOH,
IIIAPOBOIl CEKTOp, OCHOBAaHUE

«JlomaiiHue
3ananus. Cpennee
o0riee
oOpa3oBaHHe.
I'eomerpus», 10-11
KJacc, AO
N3narenscTBO
«IIpocsemienue

«S cnpam EI'D.
Cpennee oO1ee
oOpa3oBaHue.
Y4eOHbIi MOTYIIb
10 PELICHUIO
TPYAHBIX 3aJaHUI
1o yueOHOMY
IIpeIMETy
«Maremaruka
(yrmyOGuieHHBIH
ypoBeHb)». 10-11
kiacce» AO
WN3narennscTBO
«IIpocseenue»
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IIIAPOBOT'O CEKTOPA.
Teopema 06 00béMe
wapa. [lnomans
cdepsl.

CrepeoMeTrpuueckue
3aJ]auu, CBSI3aHHBIE C
BBIUUCIICHUEM
00BEMOB 11apa,
IIIApPOBOT'0 CETMEHTA,
IIIAPOBOTO CEKTOPA.

[Ipuknagueie 3a1aun
1o TeMe «OOBEMBI
TeID», CBSI3aHHBIE C
00BEMOM 11apa u
TUIOMIAIBIO Cephl.

CooTtHomeHHs
MEX/Ty TUIOIIAIMHU
IMOBEPXHOCTEU U
00BEMaMH TOLOOHBIX
TelL.

ITomoOHBIE TENIA B
MIPOCTPAHCTBE.
W3mMenenue o0bEMa
IpU OO0 H.

CrepeoMeTrpuueckue
3aJ]auu, CBSI3aHHBIE C
BBIUUCIICHUEM
00BEMOB TN U
Iomaaen
IIOBEPXHOCTEH.

U BBICOTA CETMEHTA,
OCHOBAHUE U BBICOTA
L1apOBOTO CJIOSL.

BoiBoauTh GopMyIIBI A5
HAXO0XJICHUS 00bEMOB
IIIApPOBOT'0 CETMEHTA,
IIIApOBOTO CEKTOPA,
Iomanu chepsl.

Jloka3pIBaTh TEOpeMy 00
o0bEMe 1mIapa.

Pemartnb
CTepeOMETPUIECKUE 3a1a4H,
CBsi3aHHBIE ¢ 00BEMOM IIapa,
[IIApOBOT'0 CETMEHTA,
IIIApOBOTO CEKTOPA,
TIOMIAIBIO cephl.

CpaBHuBaTB U
aHAJIN3MPOBATH
YTBEPKJIECHHUS C LIEIIBIO
BBISIBJICHUSI JIOTUYECKHU
KOPPEKTHBIX U HEKOP-
PEKTHBIX pacCyX IACHUMN.

AHaJIM3UPOBATH U
MO/IeJHPOBATH HA SI3bIKE
Te€OMETPHUH peaibHbIe
CUTYallUH, CBSI3aHHBIE C
00BEMOM 11apa, IIapOBOTO
CerMeHTa, IapoOBOTO
CErMEHTa, IUIOLIA/IbI0

cdepsl.

CB0001HO OnepUpoOBaTH
MOHATHEM: ITOJ00HBIE TENIa
B IIPOCTPAHCTBE.

Beruucasarb 00bEMBI TEI C

MIOMOULIBI0  ONPEAECIEHHOTO
MHTErpana.

Pemarsn
CTEPEOMETPUUYECKHE 3aJ1auH,
CBsA3aHHBIC C
COOTHOILICHUSIMHU MCKAY

TUTOIIA/ISIMU TIOBEPXHOCTEH U
00BEMaMU ITOJOOHBIX TEN.

IIpoBoauTs JIOTUYECKU
KOPPEKTHBIE  [10Ka3aTeJIb-
HbIe PpacCy;KIeHMsl IIpU

pPCIICHUU T'COMCTPUUCCKHUX
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3a1ad,
BBIUMCIIEHHEM OOBEMOB TEN
C MOMOLIBIO ONPEAECIEHHOTO
WHTETpalla, HaXOXICHUEM
COOTHOIIICHUS MEXITy
IJIOIIA/SIMU TIOBEPXHOCTEH 1
00BEMaMH TOJOOHBIX TEI.

CBA3aHHBIX C

AHaJIM3MPOBATH U
MOJIeJIUPOBATH Ha A3BIKE
TE€OMETPHUH pEalIbHbIE
CUTYalluH, CBSI3aHHBIE C
o0BEMamMu u
MIOBEPXHOCTSIMHU TEJI, HA
JI0Ka3aTeNIbCTBO U HA
HaXO0X/IEHNE
TE€OMETPUUECKUX BEJINYUH

IHoBTOpEHUE,
o0o0menne u
CHCTEeMAaTH3aALMS
3HaHM# (25 1)

Oo6o061aromiee

[MOBTOPEHHE MOHATUI

U METOJIOB Kypca
reomerpun 10-11
KJIaCCOB,
CUCTEMATH3ALNS
3HaHUM.

Hcropus passurus
CTEPEOMETPUU KaK
HayKHU U €€ poib B
pa3BUTHUU CO-
BPEMEHHBIX
MH)KEHEPHBIX U KOM-
MIBIOTEPHBIX
TEXHOJIOTUI

Pemathb
CTEPEOMETPUYECKUE 3a/1aUn
Ha I0Ka3aTelIbCTBO
MaTeMaTHYECKUX
OTHOIIICHUM, HaX0KJICHHUE
r€OMETPUYECKUX BETUNYNH
(nnuH, yTi0B, IIIOMIAIECH,
00BEMOB).

Hcnoab3oBath npu
peleHun
CTEPEOMETPUYECKUX 3a/1a4
TUTAaHUMETPUUECKUE (PaKThl U
MCTOABI.

IIpoBoAMTH JIOTHYECKHU
KOPPEKTHBIE J10Ka3aTEIbHbIE
paccyXIeHHUs IPU PELICHUU
CTEPEOMETPUUYECKUX U
IJIAHUMETPUYECKUX 3a/1a4.

CpaBHUBATB H
AHAJIN3MPOBATH PEAJIbHBIC
CUTyalluu U BBIABJIATDH
BO3MOKHOCTb €€
MOZCIIMPOBAHUS HA S3BIKC
TFE€OMETPHH.

MoaempoBaTh peanbHyO
CUTYALIUIO Ha S3BIKE I'e0-
METPHUU U UCCIe10BATh
IIOCTPOEHHBIE MOJIEIH, B TOM
YHUCJIE U C UCIIOJIB30BAHUEM
ammapara anreOpsbl.

«JlomaiiHue
3aganus. CpenHee
oOree
oOpa3oBaHHe.
I'eomerpus», 10-11
KJacc, AO
N3narenscTBO
«IIpocsemienue

«S cpam EI'D.
Cpennee oO1ee
oOpa3oBaHmHe.
Y4eOHbIil MOYIIb
10 PELICHUIO
TPYAHBIX 3aJaHUI
10 yueOHOMY
IIpeIMeTy
«Maremaruka
(yrmyGuieHHBIH
ypoBeHb)». 10-11
kiacce» AO
N3narennscTBO
«IIpocsemenue»
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Hcnmoap3oBarhb

IIPU PEILLECHUH 3a/1a4.

ITonyuyaTs npeacraBjieHue
0 I'eOMETPHUH KaK O pas-
BHUBAIOLIEHCS HAyKe,
HCCIIEYIOLIEH
OKPY’KaIOIIHUKA MUD,
CBSI3aHHOM C peaJbHbIMU
00BEKTaMH, IIOMOTAIOIIEH
pELIUTh pealIbHbIE
JKU3HECHHBIEC CUTYaLUHU O
poJIx CTepEeOMETPUU B
Pa3BUTUU COBPEMEHHBIX
WH)XCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

KOMIIBIOTEPHBIE ITPOrPaMMBbI

TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA «BEPOATHOCTb U

CTATUCTUKA» (1o rogam o0y4eHus )

10 kaacc (34 u)
HazBaunue DJIeKTPOHHbIE
OcHoBHOE OcHOBHbBIE BH/IbI
pasaesa (TemMbl) (uu¢posBbie)
coJep:KaHue AeSITeIbHOCTH
(K0JIMYeCTBO o0pa3oBaTe/ibHbIE
pasneia (TemMbl) o0yyarmuxcs
4acoB) pecypcsl
DJIeMeHThbI I'pad, cBs3HbII IIpencraBasTh OOBEKTHI U www.school-

Teopuu rpagos
29

rpad, npenacrasie-
HUE 3a/1a41 C
MOMOIIIBIO Tpada.
Crenenn
(BaJI€HTHOCTD)
BepuuHeL. [IyTh B
rpage. Lenu u
kbl ['padst HA
IJIOCKOCTH. [lepeBo

CBSI3M MEXKIY HUMHU C
MOMOIIIBIO Tpada, HAXOAUTh
MyTH MEXIY BEPIINHAMU
rpada.

BoigeasTs B rpade nenu u
LIMKJIBL.

CtpouTts J1epeBo 1o
OIMCAHUIO CIIyYalHOTI'O OIIbI-
Ta, ONUCHIBATH CIy4yaiiHbIe

collection.ru

«A cnam EI'D.
Cpennee oO1ee
oOpa3oBaHmHe.
Y4eOHbIil MOTYIIb
0 PELICHUIO
TPYAHBIX 3aJaHUI
10 yueOHOMY

CIIy4aitHOT O
YKCIIEpPHMEHTA COOBITHS B TEPMUHAX J€peBa. | MPEAMETY
«MaremaTtuka
Pemats 337241 ¢ TOMOIIBIO N
(yrmyOGuieHHBIH
rpa¢os
ypoBeHb)». 10-11
kiaccs» AO
N3narenscTBO
«IIpocsemenune»
Cayuaiinble Cnyuaiinble BeiaeassTs 1 onucHIBAaTH www.school-
OIBITHI, 9KCIIEPUMEHTHI cityyaiiHble cOOBITHS B collection.ru
clIy4yaHble (ompITHI) 1 CIIy4allHOM OIIBITE.
cOOBITHSA H CIly4aliHbIC
y D®opMyIMPOBATH yCIOBUS
BE€POSTHOCTH COOBITHSL.



www.school-collection.ru
www.school-collection.ru
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coObITHi (3 4)

DnemMeHTapHbIe
COOBITHS (UCXOMBI).
BeposiTHOCTB
CIIy4aliHOr o
COOBITHSL.
BepositHOCTH
COOBITHI B OTIBITAX
C paBHOBO3MOX-
HBIMH
AJIEMEHTaPHBIMU
COOBITUSIMH

IIPOBEACHUS CIIy4allHOTO
OIIBITA.

HaxoauThs BEposSTHOCTH
COOBLITHH B OIBITAX C
PAaBHOBO3MO>KHBIMU
3JI€eMEHTapPHBIMU UCXO0IaAMU

«A cnam EI'D.
Cpennee oO1ee
oOpa3oBaHmHe.
Y4eOHbIil MOTYIIb
10 PELICHUIO
TPYAHBIX 3aJaHUI
1o yueOHOMY
IIpeIMETy
«Maremaruka
(yrmyGuieHHBIH
ypoBeHb)». 10-11
kiaccs» AO
N3narenscTBO
«IIpocsemenue»

Onepanun Hax
MHOKeCTBAMH U
COOBLITHAMH.
Canoxenue u
YMHO:KEeHUe
BEpPOATHOCTEI.
YciaoBHas
BEPOSITHOCTD.
He3aBucumsble
coObITHs (5 )

[Tepeceuenue,
o0BeTMHEHNE MHO-
’KECTB U COOBITHIA,
MIPOTUBOIIOJIOKHbIE
coObITHsI. PopmyIna
CJIOKEHUS
BEPOATHOCTEMN
YcnoBHas BEposT-
HOCTb. Y MHOKEHUE
BEPOSITHOCTEH.

®opMya yCcia0BHOU

Hcnouab3oBarh quarpaMMsl
Ditnepa u BepOanpHOE
OIMCaHue COOBITHI MpH
BBITOJIHEHUH OTIepaluii Hal
COOBITHUSIMHU.

OueHuBaTh U3MEHEHUE
BEPOSITHOCTEH COOBITHII 11O
Mepe HaCTYIUICHUS IPYTUX
COOBITHI B CITy4aifHOM OTIBITE.

PemaThb 3a1a4u, B TOM 4HCIIE

www.school-
collection.ru

«A cnam EI'D.
Cpennee oO1ee
oOpa3oBaHmHe.
Y4eOHbIil MOYIIb
0 PELICHUIO
TPYAHBIX 3aJaHUI
1o yueOHOMY

BEPOATHOCTH. C UCIIOJIb30BAHUEM JIEPEBA peaMeTy

dopMyJIa TTOIHOI CIIy4aifHOTO OIBITa, (hOPMYIT «Maremaruka

BEPOSATHOCTH. CIIOKEHUSA U YMHOXEHUSA (yriryOneHHBIN

®opmyia Baiieca. | BEPOATHOCTEH ypoBeHb)». 10-11

HesaBucumsle kiaccs» AO

COOBITHSA W3narenscTBO

«IIpocsemenue»

JIeMeHTBbI Kombunatopaoe ®opMyJIMpoOBaTh U www.school-
KOMOMHATOPMKHU | TIPAaBWJIO YMHOXe- | JJOKa3bIBaTh KoMOMHaTopHBIE | collection.ru
By Hus. [lepectanoBku | (pakTsbl.

u QaxTopua.
Uucno coueTaHui.
TpeyrosbHuk
[Tackans. ®opmyia
6unoma HeroTona

Hcnoab3oBaTh IpaBuiio
YMHOKECHUS, U3y4YCHHBIE
KOMOUHATOpHBIE (hOPMYJIBI
JUISL TIEPEUYUCIICHUS JIEMEHTOB
Pa3IMYHBIX MHOKECTB, B TOM
YUCJIE DJIEMEHTApPHBIX
COOBITHI B CITy4alfHOM OTIBITE.

Ioab3oBaThest GopMysIoi U
TpeyrosibHUKOM [lackans st
OIPCACIICHUS YUCIia
COYETaHUM.

«A cnam EI'D.
Cpennee oO1ee
oOpa3oBaHmue.
Y4eOHbIil MOTYIIb
10 PELICHUIO
TPYAHBIX 3aJaHUI
1o yueOHOMY
peIMeTy
«Maremaruka
(yrmyOGuieHHBIH
ypoBeHb)». 10-11
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Ipumenste Gopmyiry
ounomMa Herorona s
peoOpa3oBaHUs BRIPAKEHUH

Kkiaces» AO
N3narenscTBO
«IIpocsemenue»

Cepuu
nocJea0oBa-
TeJIbHbIX
MCHBITAHMIA.
HcnbiTanusa
bepnyiin.

CayvaitHbli
BBIOOp M3
KOHEYHOM
COBOKYNHOCTH (5

)

bunapusb1it
CJIy4alHBIH OIBIT
(ucnpiTanue),
yCIex U Heyzaua.
HesaBucumsle
ucneltanus. Cepust
HE3aBHCHUMBIX
HCTIBITAHUH 10
IIEPBOIO ycCIexa.
Cepus
HE3aBHCHUMBIX
WCTIBITAHUI
bepuymn.
Cayyaiinelii BEIOOp
13 KOHEYHOU
COBOKYITHOCTH.

IIpaxTrueckas
paboTa ¢ UCIoIb30-
BaHUEM

Pa3ouBaTh Ci10XHBIE
AKCIEPUMEHTBI Ha OT/IETbHbIE
UCTIBITAHUS.

Pemare 3a1a4u Ha IOUCK
BEPOSITHOCTEH COOBITHIA B
CepUH UCIIBITAaHHUH 710 IEPBOTO
ycIiexa U B CepHsIX HCIIBITaHUH
bepHymn, a Takke B OIBITaX
CO CIIy4ailHbIM BBIOOpOM M3
KOHEYHOHN COBOKYITHOCTH C
UCTIOJIb30BaHUEM
KOMOWHATOPHBIX (PaKTOB U
(dbopMyI1, B TOM YHCIIE B X0
MPAaKTUYECKON pabOTHI C
IPUMEHEHHEM CTaHIapTHBIX
byHKIMI

www.school-
collection.ru

«S copam EI'D.
Cpennee oO1ee
oOpa3oBaHmHe.
Y4eOHbIil MOYIIb
10 PELICHUIO
TPYAHBIX 3aJaHUI
1o yueOHOMY
IpeIMeTy
«Maremaruka
(yrmyOGuieHHBIH
ypoBeHb)». 10-11
kiacce» AO

N3 narenscTBO
«IIpocsemenue»

AJIEKTPOHHBIX
TaOJIAILL
Cayuaiinble Cnyuaiinas OcBauBaTh NOHSTHS: www.school-
BeJIMYHHBI U BEJIMYMHA. clly4aiiHas BEIM4YMHA, pac- collection.ru
pacnpeneienusi | Pacnpenenenue npeneneHue, Tadnuna
(16 9) BEPOSITHOCTEM. pacnpeeneHus, iMarpaMma
Huarpamma  pac- | pacnpezesieHusl. « cnam EI'D.
MpEeCICHHUS. Cpenree oOee
HaxoauTh 3Ha4YCHHS CyMMBI 6
Oneparuu HaJ 9 o0Opa3oBaHue.
. Y TIPOU3BENICHUS CIyYaiHbIX SHbiii
CITydJaifHBIMK Y4eOHbIl MOAYJIIb
BEJIMYUH.
BEJIMYMHAMHU. 11O pCIICHUIO
TIpumMepsl pac- | CTpouTDH OuHapHBIE TPYAHBIX 33aHUH
TIpE/ICIICHHiA. pacripesieieHus 10 OMUCAHUIO | TI0 yueOHOMY
BunapHast COOBITHI B CITy4aliHBIX [peaMeETy
ciydaitHast OIIBITAX. «Maremaruka
BCIMIHHA. CTpouThb U pacro3HaBaTh (yrny6neHH11>1(;/I "
oBeHb)». 10-
I'eomerpuyeckoe reomMeTpuuecKoe u Ou- M )AO
KJIaCChI»
pacIpeaACICHHAE. HOMUAJILHOE PACIIPECIICHHUS.
BrHOMHAIBHOE N3parenscTBO
pacrpe/enenue. Pemats 3a1aum Ha «IIpocBereHue»
BBIUUCIIEHHE MAaTEeMaTH4ECKO-
Maremarnueckoe
IO OXKHJIAHUSL.
OXKHUJIaHUE
CIIy4alHOM Crpourtnb COBMECTHBIE
BEJIMYUHBI. pacripenieneHusl.
CoBmMmecTHOE .
HN3yuarsp CBOMCTBa
pacripenieneHue

MATEMATHYCCKOT'O OXHIAAHHA.
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IBYX  CIly4alHBIX
BEJIMYHH.
HesaBucumslie
CIly4aliHbIC
BEJIMYMHBI.
CTBa
MaTEMaTHYECKOI0
OKUJAHMSL.
Maremarnueckoe
oXujaHue OuHap-
HOH CIly4alHON
BEJIMYMHBL.  Mare-
MaTHU4ECKOE
OKUJaHUE
reOMETPUUYECKOTO U
OMHOMMAIBLHOTO
pacIpenciIeHU.
Jucnepcus 51
CTaHJIapTHOE
OTKJIOHEHHE.
Jucnepcus
OuHapHOM
CIIy4alHOM
BEJINYMHBI.
CaoiicTBa
TUCTIEPCUMU.
Maremarnueckoe
OKUJaHUE
IIPOU3BENEHUA U
JUCTEPCUsl CyMMBI
HE3aBHCHUMBIX
CIIy4alHBIX
BEJIMYHH.
Jucnepcus
OMHOMMATIBLHOTO
pacnpeeseHusl.

CBoii-

IIpaxTrueckas
paboTa ¢ UCIoIb30-
BaHUEM

Pemrath 3agaun ¢ OMOIIBIO

u3ydeHHbIX  cBoucTB.  Ilo
U3Y4YEHHBIM bopmynam
HAXOMTh  MaTeMaTHYECKHE
OXXHIIaHUSI CIIy4aHBIX
BEJIMYMH, MUMEIOLINX
reOMETPUUECKOE u
OMHOMUATBHOE pacrpe-
JeJIeHUs

OcBauBatsb MTOHATUSA:
aucnepcus, CTaHapTHOE
OTKJIOHEHHE CIIy4alHOM1
BEJINYMHBI.

HaxoauTh gucrepcuro 1o
pacIpenesIeHHUIO.

H3yuyars CBOMCTBA

JTUCTIEPCUH.

[To nzyuenusiM popmynam
HAXOAUTH JHCIIEPCUIO
OMHOMMATIBLHOTO
pacripesieieHusi, B TOM YHCIe
B X0/I€ IPAaKTUYECKOM paboThI

DJIEKTPOHHBIX
TaOJIAILL
11 kaacc (34 u)
Ha3Banue DJIeKTPOHHbIE
OcHoBHOE OcHOBHBIE BU/IbI
pasneia (TemMbl) (uu¢posBbIe)
coaepxaHue AeATeIbHOCTH
(KOIMYeCTBO o0pa3oBaTe/ibHbIE
pa3aeJa (TemMbl) 00y4yarImmuxcs
4acoB) pecypcel
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3aK0H 00JbIINX

HepasenctBo

Pa3ouparnb

www.school-

yuce (6 4) YeoOniméBa. Teopema | g0Ka3aTenbCcTBA TEOPEM. collection.ru
YeoOniméBa. Teopema .
p OcBanBaTh BEIOOPOYHBII
bepnymnu. 3akoH .
METOJ UCCIIE/IOBAHUM, B q EID
OOJIBIINUX YUCE. «l1 clam .
8 TOM YHCJIE B XO/I€ C 5
Br16opouHsIii MeTOT o peaHee ooLIce
. MPAKTUYECKON pabOThI 6
HCCIIE0BaHUM. O0bGpa3oBaHHC.
Y4eOHbIil MOYIIb
IIpakTnueckas
0 PELICHUIO
paboTa ¢ UCIoIb30- .
TPYAHBIX 331aHUHN
BaHUEM
1o yueOHOMY
AJIEKTPOHHBIX
5 peaMeTy
Tabu
H «MaremaTtuka
(yrmyOGueHHbIH
ypoBeHb)». 10-11
kiaccs» AO
N3narennscTBO
«IIpocsemenue»
DJIeMeHTBbI I'enepanbHas OcBauBaTh NOHATHS: www.school-
MATeMaTHYeCKO#l | COBOKYIHOCTH U CIy- | T'€HEepalbHasi COBOKYTI- collection.ru

CTATHCTHKH (5 1)

qaifHasi BBIOOpKa.
3HAKOMCTBO C BBbI-
OOpOYHBIMU
XapaKTePUCTHKAMH.
OneHka cpeHero u
JMCTIEPCUU Te-
HEpaJIbHOU
COBOKYITHOCTH C
MIOMOIIIBIO
BBIOOPOYHBIX
XapaKTEPUCTHK.
OnenuBanue
BEPOSITHOCTEH COOBI-
THUH O BBIOOPKE.

Craructuueckas
runoresa. [Iposepka
IIPOCTEUINX TUIIOTE3
C IIOMOIIBIO CBOWCTB
H3y4YECHHBIX
pacrpencieHui.

IIpakTrueckas
paboTa ¢ UCIoIB30-
BaHUEM

HOCTb, BEIOOPKA,
BBIOOPOYHOE CpeaHee U
BBIOOpOYHAs TUCTIEPCHSL.

Bbruncasite BEIOOpOUYHBIE
XapaKTePUCTHKH U Ha UX
OCHOBE OIICHHUBATh
XapaKTepUCTUKH T'eHe-
paIbHOM COBOKYITHOCTH.

OcBauBaThb NOHATHS:
CTaTUCTUYECKAs TUIIOTE3A.
OueHuBaTh BepOSATHOCTH
COOBITHI U IPOBEPATH
MPOCTEUILNE TUIIOTE3bI HA
OCHOBE BBIOOPOUHBIX
JAHHBIX, B TOM YHCJIE B
XO0I€ IPAKTUYECKON pabOThI

«S copam EI'D.
Cpennee obiee
oOpa3oBaHue.
Y4eOHbIi MOYIIb
10 PEILIEHUIO
TPYAHBIX 3aJaHUN
1o yueOHOMY
npeamMeTy
«Maremaruka
(yrmyOGueHHbIH
ypoBeHb)». 10-11
kiacce» AO
WN3narennscTBO
«IIpocsemeHne»

ANEKTPOHHBIX

TaOJIHII.
HenpepbiBHBIE IIpumepsr 3HaKOMHTBCS www.school-
cay4daiiHble HENPEPBIBHBIX NOHATUSIMU: HenpepbiBHas | collection.ru
BEJIHYHHDI CIIy4alHBIX BEJIMYUH. | CllydaiiHas BEJIU4MHA,
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(pacnpenesienus), | OyHKIMS MIOTHOCTH | HEMPEPBIBHOE pacmlpeiene-
NMOKa3aTeJIbHOE U | BEPOSITHOCTH. HUe, QYHKIHS IUIOTHOCTH « caam ETD
HOpPMAaJIbHOE PaBHOMEpHOE pac- BEPOSITHOCTH. Cpensee obmee
acrpeeJeHUst npesieeHue.
pacrpen pel HaxoauThb BeposiTHOCTH o0pa3oBaHHUe.
@) Hpumeper 3anad, COOBITHI 11O TAHHOM Y4eOHbIi MOYIIb
MIPUBOSALINX K
(YHKIMHU TIOTHOCTH. 10 PELICHUIO
MoKa3aTeIbHOMY U K e —
HOPMAJIbHOMY 3HaKOMHUTBCHA ¢ 5
] 1o yu4eOHOMY
pachpeneIeHusIM. HOHSTHAMHA: mpeaMeTy
®ynknus mioTHocTn | MOKA3aTEIBHOE pac-
npezeeHue, HOpPMaJIbHOE «Maremaruia
BEPOATHOCTH pea » HOD (yroTyGcHHBIH
[10Ka3aTeIbHOIO pacnpeieiIcHue. 10-11
acTpe/IeNIeH st YposeHE). 10-
pacupen . BoiaensTh 110 ONUCaHUIO kimaccedy AO
QYHKIHS IIOTHOCTH | cyryyaiiHbIe BETHIHHBI, U31aTenbeTBO
BEPOATHOCTH PacupeACICHHBIC IO «IIpocsenienune»
HOPMaJIBHOT'O [I0Ka3aTEIIbHOMY 3aKOHY,
pacupeacIiCHuA 10 HOPMAJIbHOMY 3aKOHY.
Pa3oupartpb npumepsl
3aja4, MPUBOIAIINX K I10-
Ka3aTeJIbHOMY
pacIpeneneHuro 1 K
HOPMAaJIbHOMY
pacHpeneIeHuIo
Pacnpenenenne [TocnenoBarenbHOCTh | BblaeasATh MO ONMUCAHUIO www.school-
ITyaccona (2 4) OJIMHOYHBIX CJIy4aifHOTO OIIbITA BE- collection.ru
HE3aBUCUMBIX JMYUHBI, pacTpe/ie]ICHHbIC

coObITHil. [Tpumep
3a7a4u, IPUBOASLIEN
K pacIpeicieHUI0
Ilyaccona.

IIpakTrueckas
paboTa ¢ HCIoIB30-
BaHUEM
ANEKTPOHHBIX
Ta0IUI]

110 3akoHny Ilyaccona.
PemaTp 3a1a4n, B TOM
YHCIIe B X0l MPaKTHye-
CKOM paboOTHI €
IPUMEHEHUEM
CTaHJAPTHBIX (DYHKIHIHA
ANEKTPOHHBIX TAOJIHUIL

«S copam EI'D.
Cpennee obiee
oOpa3oBaHme.
Y4eOHbIil MOYIIb
10 PEILICHUIO
TPYAHBIX 3aJaHUN
1o yueOHOMY
npeamMeTy
«Maremaruka
(yrmyOGueHHbIH
ypoBeHb)». 10-11
kiacce» AO
N3narennscTBO
«IIpocsemeHne»

CBsi3b MeKIY
CIAyYaHHBIMH
BeJMYnHAMHU (6

)

KoBapuanus npyx
CIIy9aifHbIX BEITUYHH.
Koadduument
KOPPEJISIIHH.
CoBMECTHEIC
HAOIIOICHUS ABYX
BEJIUYHH.

OcBauBaTh NOHATHS:
KOBapuamus, KodQpQuIuueHT
KOpPEJIALMHY, INHEHHAs
3aBUCHMOCTb.

OuenuBaTth xapakrep
CBSI3M MEXAY CIIy4aliHBIMU
BEJIMYUHAMU, UCXOS U3

www.school-
collection.ru

«S copam EI'D.
Cpennee obiee
oOpa3oBaHmHe.
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Bri6opounslii k03¢-
buueHT
KOPPEIIAIUH.
Paznuuue mexny

npupoabl JaHHBIX U BbI-
YUCJICHHBIX XapaKTCPUCTHUK.

Hcnouab3oBarh quarpaMMbl
pacccuBaHus IJIsd

Y4eOHbIi MOYIIb
10 PELICHUIO
TPYAHBIX 3aJaHUN
1o yueOHOMY

JINHEMHOM CBSI3bIO U MpeaMETY
M300paXEHUsI COBMECTHOTO
[IPUYUHHO- «MaremaTtuka
. paccenBaHUs TaHHBIX. .

CJICZICTBEHHOU (yrmyOGueHHbIH
cBs3bl0. JInHeiHas Haxoante ko> durmeHTs! ypoBeHb)». 10-11
perpeccusi. OCH InarpamMMel, B TOM kiacce» AO
[TpakTuyeckas THCIIC B XOIC W3natenscTBO
pabota c NPAKTHYECKOI paboTHI ¢ «IIpocBerieHue»
HCIIOJIb30BaHUEM IIPUMCHCHUEM
IICKTPOHHBIX CTaH/JapTHBIX (QYHKIIUH.
TaOIHII.

O0o0menue u [IpencraBnenue IToBTOpPATH H3yUEeHHOE U www.school-

CHCTeMAaTH3 AU
3Hanmi (114)

JAHHBIX C TOMOIIBIO
TaOJIMII U IUarpamm,
ornucateIbHas
CTaTUCTHKA, OTIBITHI C
PaBHOBO3MOYKHBIMHU
3JIEMEHTAPHBIMHU
COOBITHSIMU,
BBIUMCIIEHUE BEPOSAT-
HOCTEl coObITHIA C
IPUMEHEHUEM
bopmyn u
rpadu4ecKux
METOIOB
(koopauHaTHas
npsiMasi, 1I€peBo,
auarpamma Oilepa),
CIIy4aliHbIC
BEJIMYUHBI U
pacrpenenenus,
MaTeMaTH4eCKOe
OXKHUJIaHUE
CIIy4alHOM1
BEJIMYMHBI

BBICTPANBATh CUCTEMY
3HaHUHI

collection.ru

«S copam EI'D.
Cpennee obiee
oOpa3oBaHme.
Y4eOHbIi MOYIIb
10 PEILLICHUIO
TPYAHBIX 3aJaHUN
1o yueOHOMY
npeamMeTy
«Maremaruka
(yrmyOGueHHbIH
ypoBeHb)». 10-11
kiacce» AO
N3narenscTBO
«IIpocsemenue»
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Y4eb6H0-MeTOoAMYECKOE 0OOecnieueHHe 00pa30BaTeJIbHOI0 Mpouecca

O0s3aTeIbHBIC MATEPHAJIBI JIS1 YYCHHKA

1. Marematuka: anredpa 1 Hadaia aHanu3a, reoMeTpus. Anredpa u Havyaja aHanuza. 10 kiacc.
VYuaebHuk 11 00111e00pa3zoBaTeNbHbIX OpraHu3anuii (6a30Belii 1 yriayOneHHblil ypoBHH). B 2 4./ [A.
I'. Mopaxosuu u ap.]; nox peaakuueit A. I'. Mopakosuua. - - M.: MHeMo3uHa.

2. Marematuka: anredpa 1 Hadasia aHanu3a, reomerpus. 'eometpus. 10 - 11 kmacebl: yueOHHUK IS
0011e00pa30BaTEIbHBIX OpraHu3anuii: 6a30Bblii 1 yriayonennsiid yposau. / [JI. C. AtaHnacsH u np.].
- M.: IIpocsemenue.

Indpossie 00pazoBaTenbHbIE pecypchl U pecypebl cetd UHTEepHeT
DJIEKTPOHHBIEe 00pa30BaTe/IbHbIC PeCypChl

1. DnexrpoHHbIii 00pa3oBaTenbHbIN pecypc «lomamnue 3aganus. Cpennee oduiee oOpa3oBaHue.
I'eomerpus», 10-11 knacc, AO U3narensctBo «IIpocBemienue»

2. DneKTpoHHBIH 00pa3oBaTeNbHbIN pecypc «Jlomamrnue 3aganus. Cpennee obuiee oOpa3oBaHue.
Anrebpay, 10-11 kimace, AO M3narenscTBO «IIpocBemeHne»

3. Tpenaxep «O6nako 3HaHmi». Maremaruka. 10 knacc, OO0 «Duzukon Jlad»
4. Tpenaxep «Ob6nako 3nanui». Maremaruka. 11 kimacc, OOO «Duzukon Jlado»

5. DnexTpoHHBI 00pa3zoBaTenbHbIN pecypc «S cnam EI'D. Cpennee obiee oOpa3oBaHue.
VY4eOHbIi MO/IYJIb TIO PELICHUIO TPYAHBIX 33/1aHuil 110 yueOHOMY npeamery «MaremaTnka
(yriyonennsiii ypoBeHb)». 10-11 kmaccb» AO UznatensctBo «IIpocBemenue»

O¢pnunanbHbie CAUTBI

1. OpunmansHbIil caiitT MuHHcTepcTBa 00pazoBanus U Hayku Poccuiickoit deneparu -
http://www.mon.gov.ru;

2. @enepanbublil mopran "Poccuiickoe obpazoBanue"” - http:// www.edu.ru;
3. http://fipi.ru «DenepanbHbIi HHCTUTYT NMEAArOTMYECKUX U3MEPEHUID
Indpossie 00pazoBaTenbHbIE pecypChl

1.Mudpopmanmonnas cucrema "EnnHoe oKHO 10CcTyna K 00pa3oBaTelbHBIM pecypcam’ -
http://window.edu.ru;

2. Odpunmansueiil nopran nogaep:xku EI'D http://ege.edu.ru/ru/index.php

3. Enunas komneknus nudpoBbIX 00pa3oBaTeabHBIX pecypcos -http://school-collection.edu.ru;

4. @enepanbHbIi HEHTP HHPOPMALTMOHHO-00pa30BaTENBbHBIX pecypcoB -http://fcior.edu.ru.

5. DNeKTPOHHBIN apXUB HAyYHO — MOMYJISIPHBIX KypHaIoB http://library.controlchaostech.com/bel/

Crucok caiiToB, peKOMEHIOBAHHBIX ISl HCTIOJIb30BAHMS OOYYAIOIIMMHUCS U TIPETIOAABATEII MU IS
JIOCTYTIa K BBICOKOKaueCTBEHHbIM DOP

http://www.mon.gov.ru/ - MunuctepcTBo 00pa3oBanus u Hayku Poccuiickoii @enepanuun
http://www.uznai-prezidenta.ru/ - [lerckuii caiit IIpesnnenrta Poccuiickoit deneparuu

http://www.ege.edu.ru/ - [Topran undopmannonHoii noanepxkku EI'D
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http://www.eidos.ru/olymp/ - Bcepoccuiickue qUCTaHIIMOHHBIE 3BPUCTUYECKHE OTUMITHAIBI

http://www.rosolymp.ru Beepoccuiickast onummnuaga mkoJIsHUKOB

http://www.en.edu.ru - EctecTBeHHOHaY4YHBII 00pa30BaTeIbHbIN MOpTal

http://ege.edu.ru- Ilopran nuadopmanoHHON NoAAEP)KKKU ENMHOTO TOCy1apCTBEHHOTO SK3aMeHa
http://www.school.edu.ru - Poccuiickuii 001eo0pa3oBaTenbHbIi TOPTAT

http://vschool.km.ru - Bupryansnas mxona Kupumna u Medoaus

www.school-collection.ru - Equnas kosexiust nudpoBeIX 00pa3oBaTeIbHBIX PECYPCOB
http://www.edu.ru - @enepanbublii nmopran «Poccuiickoe o6pazoBaHuey

http://school-collection.edu.ru/collection/matematika/ — marepuansl mo maremaruke B Ennnoit
KOJIJICKIIMH TU(PPOBBIX 00pa30BaTEIbHBIX PECYpPCOB

http://www.uztest.ru — EI'D nmo maremaTuke: moJroToBka K TECTUPOBAHUIO

http://www.maht-on-line.com — 3aHuMaTenpHast MaTeMaTUKa — IIKOJIbHUKAM (OJIMMITUAIbI, UTPHI,
KOHKYPCBI 10 MaTEMATHKE)

http://www.mathkang.ru — MexyHapoJHbII MaTeMaTudeckuii KOHKypc «KeHrypy»

http://http://ege2011.mioo.ru — MOCKOBCKHII HHCTUTYT OTKPBITOTO 00pa3oBaHusl, CUCTEMA
Cratl'pan



