IIpunoxenue
K pazzmeny 2.1 OCHOBHO¥ 00pa30BaTENbHON IIPOTPaMMBI
cpemHero o0riero o0pa3oBaHUs

MATEMATHUKA

(0a30BbINM YPOBEHD)

(mma 10-11 kmaccoB oOpa3oBaTeNbHBIX OPraHU3ALINM)

bop



COJAEPKAHHUE

TTOSICHUTEIIBHAS BATTHCKR .....ueeeeeeeeeteee et esseessse s sseesnassesnaseesnssessnseesnasessnaseesnasessnnsessnneeees 4

Ilnanupyemble pe3yabTaThl 0CBOEHHUS IPOrPAMMBI [0 MaTeMATHKe HA YPOBHE

CPETHET0 OOIIETO OOPABOBAHMS ......cceeiuvvrrreesiitrereesssttteeeesssstreeeessnssreeeesanssseeeesssnneeeessnsnns 7
JIMTTHOCTHBIC PEBYITBTATB ...ttt svveesteeesureesssessssesssseeasssessssessssessssessssesssssessssesssnesssessnsens 7
METaTTPEAMETHBIC PE3YITBTATBL . .....vvveureessteessteessesasseeesssessssessssessssessssesasssessssessssessnsens 8
BT (5501 5 (S 1 A1 13 e = S PSP 10

denepaibHas padoyas nporpaMma y4yeOHOro Kypca «AJjuredpa u HayaJjia

MATEMATHYCCKOTO AHAIIMBAM .......evvvieeesintrieeeesasteeeaesssssseeeesaasrseeessansnseeesssassreeessssnnneeesans 11
TTOSICHUTEIBHAS BATTHICKA .....vvveeeiitteeeeesantteeeeesssteeeeesannbeeeessasnnneeeesannnneeeesannnnneeessnnnneeas 11
CONEPIKAHNIE OOYUCHUS ...vveeneveenreeasreeeneeesineessseesssessneeasneeesnneessneeanesanesesnneennneesnneess 14

0 0 T« PSRRI 14
D 29 v 1o SRS 15
TIPEIIMETHBIC PEBYITBTATBI ..vvveeuvvreessreressreseassseesssssessssseeesssseesssssessssssesssssessssssnsssnneeens 16
TeMaTHUECKOE TTAHUPOBAHME ......ec.vvveesreeenreessreessresaneeasseeessseessnessnnesanessssseessnessnneess 19
0D 20 2 T« PP PPP USRI 19
D 29 1o SRS RRRPPPPRP 24

denepajbHas paéouasi nporpamMma yueoHoro kypca «'eoMeTpus» .............ccocouee.. 29
TTOSCHUTEIBHAS BATTHACKA ....veeeuvveeeireaessseeeassseessnssaesssseaesasseessseeessssseesasneeesannnessnnneeans 29
CONEPIKAHUIE OOYUCHUS +...vveervveeinreesnreeesseeessneessseesssesaneeasseeesnseessneesnesaneeesnneesnneesnneeas 31

L0 KITACC 1ttt ettt ettt ettt ettt etk e ettt e e sttt e e et e a b e e e ab e e e bb e e e e bb e e e nbree s 31
D 19 1o PO PP PPPPPTPPPPRPO 32
TIPEIMETHBIC PEBYITBTATBL ....cc.uvveeisireresnreeesssreeessneessssseeessnneessnseesasnseesanneeesanneeesnnneeens 33
TEeMATUUECKOE TITTAHUPOBAHIIE ......evveeesireeesnreaesnseaessseessssneesassseesasseessassseesasneeesnnneenns 36
0D 20 2 Tt SRR SRR 36
D 19 1o P PP OPPPRPPPRPIPO 48

degepajbHas padoyas mnporpaMmma yueOHoOro kypca « BepositHocts u
CTATHCTHRA) .....vvivtiietietee sttt et e b e e b e ehe e ese e e e b e e s b e e s bt e b e e e e b e e s b e e e b s e e n e e b e e sbe e nnn e nnn s 55

TTOSCHUTEITBHAST BATTHICKA ..vuenerneeneessensesseaesesenssesenssensenseensenssensenssensenssensenaeensenaeenses 55



(003 (507 20 12 (SR VL0 4 (53 1 PO P RS PR PP PP 56

O ¢ 1o PR P RS PRPP 56
I ) € T O TP O TR PPPPPPRPPPI 56
TTPEIIMETHBIC PEBYITBTATDI ...vveeiuvreresssreeesssreessstreesssssessssseesssssessassseesssssessssssesssnssessssseees 57
TEMATHUCCKOE TITTAHUPOBAHIIEC ... vvvveeistreeesstressssssesssssensssssessssssnsssssssssssessssssessssesennes 58
0 ) € 1o P PR TP PPPP PRI 58
LD KITACC 1ttt ettt ettt ettt ettt e ettt e ekt e e ekt e e e ek b e e e e b b e e e ennn e e e anbn e e e anreeeanes 62



Pabouas mporpamma no yue6HOMY mpeameTy «MaremaTuka» (0a30BbIi ypOBEHB)
(npenMetHas obOmactb «MaremMatuka M MH(QOPMATHKa») COCTaBJIE€HA HA OCHOBE
benepanbHOI paboueii MpOrpaMMBbl U BKITIOYAET MOSICHUTEIBHYIO 3aITUCKY, COACPKAHHE
oOy4eHMs, IUIAHUPYEMbIE PE3YJNbTaThl OCBOECHHMS MPOrpaMMbl IO MAaTEMAaTHKE,
TEMAaTUYECKOE TIAaHUPOBAHUE.

[TosicHuTENpHAS 3aIIMCKA OTPAXKAET OOIIME LENH U 33Ja4ld U3YYCHHUS] MATEMAaTHKH,
XapaKTEPUCTUKY TCUXOJIOTUYECKUX MPEANOChUIOK K €€ W3YYEeHHUI0 O0y4arolUuMUCH,
MECTO B CTPYKType y4ueOHOro IUIaHa, a TaKkkKe MOAXOJbl K OTOOpY CoaepKaHus,
K OIPENEIICHUIO IUNIAHUPYEMBIX PE3YyJIbTaTOB.

ConepxxaHue OO0ydeHHsS PpACKPBIBAET COAEpP)KATEIbHbIE JIMHUHM, KOTOpPBIE
npearaloTcs A 00A3aTeIbHOTO U3YYEHHs B KaXKJIOM KJIacce Ha YPOBHE CPEIHEro
o01ero oOpa3oBaHusI.

[InanupyemMble pe3ysbTaTbl OCBOCHHS MPOrpaMMbl IO MaTeMaTHKE BKJIHOYAIOT
JUYHOCTHBIE, METANPEAMETHBIE PE3yJIbTAaThl 3a BECh MEPUOJ OOYYEHHsS Ha YpPOBHE
CpeHEero o0IIero oO0pa3oBaHUs, a TAKXKE MPEIMETHBIE TOCTHXKEHHS O0ydarollerocs
3a KaXIbli IO O0y4eHHsI

HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no MaremMaTHKe Ha YpPOBHE CpeAaHero ooOmero oOpa3oBaHuUs
pa3zpaborana Ha ocHoBe PI'OC COO ¢ yué€TroM COBPEMEHHBIX MHUPOBBIX TPEOOBAHUIA,
NPEABSBISIEMBIX K MaTEMaTHYECKOMY OOpa30BaHUIO, W TPAAMIMI POCCHIICKOTO
oOpazoBanus. Peanusainusi mporpamMmbl MO0 MaTeMaTHKE O0OECHeurBaeT OBJIAJCHUE
KITFOYEBBIMH ~ KOMIETCHIUSAMH, COCTABIAIOIMIMMHA OCHOBY I CaMOpPa3BUTHS
U HENpEepbIBHOIO 00pa30BaHUs, LEIOCTHOCTh OOUIEKYJIbTYPHOTO, JHMYHOCTHOTO U
MO3HABATEJIbHOTO Pa3BUTHS JINYHOCTH O0YUYaIOIIUXCS.

B mporpamme mo mMatemaTHKe y4TEHBI UJeU U ToJokeHus: KoHuenmu pa3BuTus
MaTemaThuieckoro oopasoBanus B Poccuiickoii @eneparyu. B cOOTBETCTBUM ¢ HA3BaHUEM
KOHIIEMIMK, MaTeMaTH4yecKkoe oOpa3oBaHHE JIOJKHO, B YAaCTHOCTH, MPEAOCTaBIATH
KaKIOMY 00y4aronieMycsi BO3MOKHOCTb JOCTH)KEHUS YPOBHSI MaTEMaTHUECKUX 3HAHUM,
HEO0OXOUMOro ISl JaldbHEHIeH yCrenHon Xu3Hu B oOmectse. MiMeHHO Ha perieHue
ATOM 3aJjauM HalleJIeHa IporpaMMa o MaTeMaTHKe 0a30BOro ypoBHSI.

B snoxy mmdposoii Ttpanchopmaruu Bcex chep UETOBEUECKOW IeATETHHOCTU
HEBO3MOXXHO CTaTb 0Opa30BaHHBIM COBPEMEHHBIM 4YeJIOBEKOM 0e3 0a30Boi
MaTeMaTHYECKOM MOATOTOBKH. YKe B IIKOJIE MATEMATHKA CIIYKUT OTIOPHBIM IPEIMETOM
JUIA  M3YyYEHUS CMEXKHBIX JUCHUIUIMH, a B JKU3HM T1IOCJ€ IIKOJbl pealbHON
HEOOXOMMOCTBIO CTAHOBHUTCSI HEMPEPHIBHOE 00pa30oBaHUE, YTO TPEeOyeT MOTHOIICHHON
0a30B0i1 00111€00pa30BATEIILHON MOJATOTOBKH, B TOM YHCIE€ U MAaTEMAaTUYECKOH. DTO
OoOyCJIOBJIEHO T€M, YTO B HAIlM JHU PACTET YHUCIO CIEUUATbHOCTEH, CBA3aHHBIX
C HEMOCPEACTBEHHBIM IPUMEHEHNEM MaTEeMaTHKHU: U B chepe IKOHOMUKHU, U B OU3HECE,
Y B TEXHOJIOTMYECKUX 00JIACTsIX, U AaXKe B TYMaHUTapHbIX cepax. Takum o0pa3oM, KpyT
oOydaromuxcs, [Uisl KOTOPbIX MaTeMaTHKa CTAaHOBHUTCS 3HAUYMMBIM MPEAMETOM,
CYILLIECTBEHHO PaCIIMPAETCS.



[IpakTHyeckasi MOJE3HOCTh MaTEMAaTHKH OOYCJOBIEHA TeM, YTO €€ MpPeAMETOM
ABJISIIOTCS. (DyHIaMEHTaIbHbIE CTPYKTYPhI HAIIETO MHUpA: MPOCTPAHCTBEHHbIE (DOPMBI U
KOJIMYECTBEHHbIE OTHOLIEHUS OT MPOCTEHIINX, YCBAaMBAE€MbIX B HEMOCPEICTBEHHOM
OMBITE, 0 JOCTAaTOYHO CJIOKHBIX, HEOOXOAUMBIX JIsi pa3BUTUS HAYYHBIX W
TEXHOJIOTUYECKUX uJeH. be3 KOHKpEeTHBIX MaTeMaTHYEeCKUX 3HAHUN 3aTpyIHEHO
MMOHUMAHWE TPHUHIIUIIOB YCTPOMCTBA ¥ WCIOJB30BAHHS COBPEMEHHOW TEXHHUKH,
BOCIPUATHE W UHTEPIpETalus pa3HOOOpa3HOW COIMAIBbHOM, SKOHOMHYECKOM,
MOJIMTUYECKOM  uHpopManuu, MajdodpPexkTuBHa TOBCEIHEBHAs  MpaKTUYECKas
AesTeNbHOCTh. KaKoMy 4enoBeKy B CBOEH KU3HU MPUXOAUTCS BBHITIOIHATH TOCTATOYHO
CJIOKHBIE PACUETHI M COCTABJISITH HECIIOKHBIE AITOPUTMbI, HAXOUTh HY>KHbIE (POPMYJIIbI
U TIPUMEHSTHh WX, BIAJCTh MPAKTHUYCCKUMHU MPUEMAMH TE€OMETPUICCKUX M3MEPCHHUHA U
MOCTPOCHUN, YUTATh HMH(OPMAINIO, TPEACTABICHHYIO B BHUAY TaOJHWIl, JUarpamm
U rpaduKoOB, >KUTh B YCJIOBHUSX HEONPENENEHHOCTH W TOHUMATh BEPOSITHOCTHBIN
XapakTep CIydyalHbIX COOBITUM.

OmHOBpPEMEHHO € pacuiupeHreM cep MpUMEHEHHsT MaTeMaTHKH B COBPEMEHHOM
oOmiectBe Bc€ Ooee BaXHBIM CTAHOBUTCS MAaT€MAaTHYECKUH CTWJIb MBIIIJICHHUS,
IPOSBIISIIONINIICS B ONpeNeIEHHBIX YMCTBEHHBIX HaBbIKax. B mporiecce u3ydeHus
MaTEeMaTUKH B apceHald MPUEMOB M METOJIOB MBINUJICHUS YeOBEKa €CTECTBEHHBIM
00pa3oM BKITIOYAIOTCS MHAYKIIHS U JeAYyKIHs, 0000IIeHne 1 KOHKPETH3AIHs, aHAIIN3
CUHTE3, Kiaccudukausi U cucremarusaiusi, abcrparupoBanue U aHanorus. OOBEKThI
MaTEeMaTHUYECKUX yMO3AKIIOUEHWH, TpaBWia UX KOHCTPYHPOBAHMUS PACKPBIBAIOT
MEXaHU3M  JIOTHYECKUX  TOCTPOEHUH,  CIOCOOCTBYIOT  BBIpAOOTKE  yMEHUS
dbopmynrpoBath, 00OCHOBBIBATH M JOKa3bIBaTh CYXKJICHHS, TEM CaMbIM pPa3BUBAIOT
JIOTUYECKOe MBIIUIeHHE. MaTeMaTuke MpUHAIICKUT BeAylas pojb B GOPMUPOBAHUU
AITOPUTMHYECKOM KOMITOHEHThl MBIIUICHUS W BOCIHMTAHUM YMEHHH JEHCTBOBATh
MO 3aJaHHBIM aJTOPUTMaM, COBEPIIICHCTBOBATh M3BECTHBIE U KOHCTPYHUPOBATHh HOBEIE.
B mporecce pemeHust 3amad — OCHOBHOM y4eOHOM JAEATETLHOCTH Ha ypoKax
MaTEeMAaTUKHU — Pa3BUBAIOTCS TBOPYECKAs U MIPUKIIATHAS CTOPOHBI MBIIILICHUS.

OOyuenne maTemMaTnke MAaET BO3MOKHOCTh Pa3BHBATh y OOYUYaIONIMXCSI TOUHYIO,
panMoHaNbHYI0 U WH(POPMATUBHYIO pPeYb, YMEHUE OTOMpPATh HAmMOOJIee MOIXOSAIINE
S3BIKOBBIC, CHMBOJHMYECKHE, TpadUyecKue CpeACTBa MJs BBIPAKCHHUS CYXKICHUH U
HATJISAHOTO UX MPEICTaBICHHUS.

HeoOxoaumbiM KOMIIOHEHTOM OO0IIel KyJIbTypbl B COBPEMEHHOM TOJKOBAaHUU
SBIIIETCS 00IIIee 3HAKOMCTBO C METOIaMU TIO3HAHUSI ICHCTBUTENLHOCTH, TIPECTABICHUE
0 TpeIMETe W METOJE MATeMaTHK{, €r0 OTJIMYUS OT METOJIOB ECTECTBEHHBIX H
T'YMaHUTAPHBIX HayK, 00 OCOOCHHOCTSX MPUMEHEHUS MATeMaTUKU I PEHICHUS
HAY4YHBIX U MPUKIAIHBIX 33a4. Takum o0pa3oM, MaTeMaTHYecKoe 00pa30BaHUe BHOCUT
CBOI1 BKJIaJ B (hopMUpOBaHUE OOLIEH KYJIbTYphl YEIOBEKA.

N3ydyeHnne MareMaTUKU CIOCOOCTBYET AICTETHUECKOMY BOCIUTAHHUIO YelIOBEKa,
NOHUMAaHUIO KpacoThl U M3AIIECTBA MATEMAaTUYECKUX PACCYKICHHUM, BOCIPHUSTHUIO
reOMEeTPUUYECKUX (POPM, YCBOCHHIO HJIEU CUMMETPHUH.



[IpuopurerHpiMu LensiMu o0ydeHus matematuke B 10—11 kimaccax Ha 0GazoBoM
YPOBHE SIBJISIFOTCSI:

(GopMupOBaHHE IIEHTPAIBHBIX MAaTEeMAaTHMYECKUX TMOHATHH (YHMClo, BEIMYWHA,
reoMerpuueckas (Qurypa, mepeMeHHasi, BEpOSTHOCTb, (PYHKIHSA), OOECHEUUBAIOIINX
IPEEMCTBEHHOCTb U NEPCIIEKTUBHOCTh MAaTEMATUYECKOTO 00OPa30BaHUs 00YyUarOIINXCS;

NOJBEJCHUE OOyJaroUMXcsd Ha JOCTYIHOM JJIsi HUX YPOBHE K OCO3HAHMIO
B3aUMOCBSI3M MaTEMAaTUKH U OKPY’KAIOIIEro MUpa, MOHUMAaHWE MAaTEMATUKU KaK 4acTu
o01Iel KyJabTyphl YEIOBEUYECTBA;

pa3BUTHE MHTEJUICEKTYAIbHBIX U TBOPYECKUX CIHOCOOHOCTEH 0O0ydJarommxcs,
MTO3HABATEJIbHOM aKTUBHOCTH, HCCIIEOBATENbCKUX YMEHUN, KPUTUYHOCTA MBILUICHHUS,
MHTEpeca K U3yUYEHUI0 MaTeMaTHKU;

(opmupoBaHre (PYHKIIMOHATBHON MaTEMaTUYECKOM TPaMOTHOCTH: YMEHHUS
pacrno3HaBaTb MaTEMaTUYECKUME AaCHEeKThl B pPEAJbHBIX KU3HEHHBIX CUTYalUsAX
U TpU U3YYEHUU [JpPYrMX Y4eOHBIX MPEAMETOB, IMPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (QOpMYyIMpOBaTh HX Ha A3BIKE MaTeMaTUKM M  CO3/aBaTh
MaTeMaTUYeCKUe MOJEIM, MPUMEHSITb OCBOCHHBII MaTeMaTU4YeCKUH ammapar
JUIA pElIeHUs MPaKTUKO-OPUEHTUPOBAHHBIX 3a/a4, MHTEPIPETUPOBATH U OIICHUBATh
HOJTyYEHHBIE PE3YJIbTAThI.

OcCHOBHBIMU JHHHSIMH cojiepkaHusi MatemaTukd B 10-11 kmaccax sBisrOTCS:
«Hucna u BIYHCICHUD?, «ANredpay («Anredpandeckue BBHIPAKECHUS», «YpaBHEHUS U
HepaBeHCTBa»), «Havana marematuyeckoro ananuzay, «I'eomerpus» («I'eomerpuueckue
Gurypsl u ux cBoiicTBay, «M3mMepeHne reoMeTpUYECKUX BEIUYUHY), «BeposTHOCTh U
CTaTUCTHKa». JlaHHBIE JIMHUM Pa3BUBAIOTCS Mapajlie]bHO, KaKJas B COOTBETCTBUU
¢ cOOCTBEHHOM JIOTUKOM, OJJHAKO HE HE3aBUCHUMO OJIHA OT JPYIrOil, a B TECHOM KOHTAaKTe
u B3aumonenctBuu. Kpome »5Toro, ux o0OBEIMHAET JIOTMYECKas COCTaBISAOIIAs,
TPaJAULIMOHHO MPUCYIIAsi MaTEMATUKE U MPOHU3BIBAIOIIAS BCE MATEMATUUYECKUE KYyPChI U
coaepxkarenbHbie uHUU. ChopmynupoBanHoe B ®I'OC COO TtpeboBaHue «BiajcHUE
METOJaMH JI0KA3aTEJIbCTB, AJNTOPUTMAMU pEIICHHs 3a7ad, yMeHue (OpMyIHpOBaThH
onpeneneHusi, aKCMOMbl U TEOPEMbl, MPUMEHSTh HX, MPOBOJIUTH JIOKA3aTEJbHbIC
paccykJieHus B XOJ€ pEIICHHs] 3aJad» OTHOCUTCS KO BCEM Y4YeOHBIM Kypcam, a
dbopMHpOBaHUE JIOTUYECKHX YMEHUW pachpeienseTcss Mo BceM TrojaMm o0ydyeHus
Ha ypOBHE CpEeIHEro 00111ero 00pa3oBaHuUsl.

B cootBerctBUM ¢ ®PI'OC COO Marematuka siBIsieTCS 0053aTebHBIM MPEIMETOM
Ha JJaHHOM ypoBHE oOpazoBanus. [Iporpammoil mo maremMaTuke NnpeaycMaTpUBaeTCs
u3ydyeHue ydeOHoro mnpeamera «MaTemaTuka» B paMKax TpEX Y4eOHBIX KYypCOB:
«AnreOpa M Hauyajga MaTeMaTU4YecKoro aHamuza», «['eomerpus», «BeposTHOCTH U
cTatTucTukay. OopMHpOBaHUE JIOTUYECKUX YMEHHUI OCYILIECTBISETCS Ha MPOTSHKEHUU
BCEX JIeT OOy4YeHHUs] Ha YpOBHE CpEJHEro o0Iiero oOpa3oBaHUs, a AJIEMEHTHI JIOTUKU
BKJIIOUAIOTCA B COJIEPKaHNE BCEX HAa3BAaHHBIX BBIIIE YUEOHBIX KypCOB.

Ob11ee yuCIo 4YacoB, pEeKOMEHI0BAHHBIX ISl U3y4eHUs MateMaTtuku — 340 yacos:
B 10 xmacce — 170 ugacoB (5 wacoB B Hegemo), B 11 kmacce — 170 gacoB (5 gacoB
B HEJIETIO).



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA NTPOT'PAMMBI
11O MATEMATHUKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

HSY‘-ICHI/IG MAaTCMATUKH Ha YPOBHC OCHOBHOI'O O6HICI‘O 06p3,30BaHI/I$I HaIIPpaBJICHO
Ha AJOCTHIKCHHC 06yan0HlHMHCH JIMYHOCTHBIX, MCTAIIPpCIMCTHBIX H IMIPCAMCTHBIX
O6paBOBaTCJILHI>IX PE3YIIBTATOB OCBOCHUA yqe6H0ro mpeamMeTa.

JIMYHOCTHBIE PE3YJIBTATBI

B pe3ynbrare m3ydeHuss MaTeMaTUKH Ha YPOBHE CpPEAHEro OO0IIero oOpa3oBaHMs
y oOyuaromierocs 0yayT chopMUpOBaHbI CIAETYIONINE TUYHOCTHBIE PE3yJIbTATHI:

1) rpa;kaIaHCKOro BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh TPAXKIAHCKONW MMO3UIIMH OOY4YaOIIeTocsi KaKk aKTUBHOTO H
OTBETCTBEHHOTO WJIEHA POCCHUICKOro O0OIleCTBa, MPEACTABICHUE O MATEMaTHYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYP, SBJICHUM, MPOIEAYP TPAKITAHCKOTO
oO1ecTBa (BBIOOPHI, OMPOCHI U JIPYroe€), YMEHHUE B3aUMOJCHCTBOBATH C COLIUALHBIMU
WHCTUTYTaMH B COOTBETCTBUHU C UX (PYHKIUSIMU U HA3HAUCHUEM,;

2) MATPHOTHYECKOT0 BOCTIMTAHUS:

c(hOPMHUPOBAHHOCTh POCCUIMCKONW TPaXKJAHCKOM HWIEHTUYHOCTHU, YBaXKCHUS
K MPOIUIOMY W HACTOAIIEMY POCCHMCKONM MATEMAaTHUKH, IEHHOCTHOE OTHOIICHUE
K JIOCTUKECHUAM POCCUMCKUX MATEMATUKOB M POCCHUMCKOM MATEMATUYECKOM IIKOJIBI,
UCITOJIb30BaHUE ITUX JIOCTHKEHUM B IPYTUX HAyKaxX, TEXHOJIOTHAX, chepax SKOHOMHUKH,

3) TyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHMS:

OCO3HaHWE JyXOBHBIX ILIEHHOCTEH POCCHUMCKOro Hapoaa, C(HOpMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHHUSA, ATHUYECKOTO TIOBEICHUS, CBA3aHHOTO C MPaKTUYECKUM
MPUMEHEHUEM JOCTUKEHUU HAyKW U JAESTENbHOCTBIO YUYEHOTO, OCO3HAHHUE JUYHOIO
BKJIaJa B IOCTPOEHUE YCTOWYMBOrO OyIyILEro;

4) 3¢TeTHYeCKOro BOCIIUTAHUS

3CTETUYECKOE OTHOILIEHUWE K MHUPY, BKIIOYasd OJCTETUKY MATEMaTUYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a7ay, PEIICHUH, pacCyKIeHUH, BOCHPUUMYUBOCTH
K MaTeMaTUYECKUM aCIleKTaM Pa3jIMYHbIX BUJIOB UCKYCCTBA;

5) puznueckoro BOCUTAHUS:

c(hOpPMHUPOBAHHOCTh YMEHUSI NMPUMEHSATH MAaTEMaTUUECKHWE 3HAHUS B HHTEpecax
310poBOro M 0Oe30macHOro ooOpas3a >KW3HM, OTBETCTBEHHOE OTHOUIEHHUE K CBOEMY
30POBBIO  (3710POBOE MHUTaHUE, COAJTAHCHPOBAHHBIA PEXUM 3aHATUM M OTIbIXA,
peryisipHas gusnyeckas akTUBHOCTb), (PU3NYECKOE COBEPUICHCTBOBAHME MPU 3aHATUSIX
CIIOPTUBHO-03I0POBUTEIIBHOM AEATENBHOCTHIO;

6) TPyA0BOro BOCIUTAHUA:
TOTOBHOCTh K TPYAY, OCO3HAaHUE IICHHOCTH TPYIOIIOOUS, HHTEPEC K pa3InYHbIM
chepam mpodeccnoHATbHON JEATENbHOCTH, CBS3aHHBIM C MaTeMaTUKOW H €



MPWIOKEHUSIMHA, YMEHHE COBEpIIaTh OCO3HAHHBIK BBIOOP Oymymied mpodeccun
U pPEaTU30BbIBATh COOCTBCHHBIC >KM3HCHHBIC IUIAHBI, TOTOBHOCTh M CIIOCOOHOCTH
K MaTeMaTH4YeCKOMY OOpa30BaHHIO W CaMOOOpPa30BaHUIO HA MPOTSHKCHUN BCEH JKH3HH,
TOTOBHOCTh K aKTHBHOMY YYaCTHIO B PEIICHUM NMPAKTHYSCKUX 3a7ad MaTEMaTHUECKON
HaIPaBJICHHOCTH;

7) 3K0JIOTMY€eCKOr0 BOCTIUTAHMSI:

c(hOPMHUPOBAHHOCTH IKOJOTUIECKOW KYIbTYpHl, TOHMMAHHUE BIUSHUS COIMAIBHO-
SKOHOMHYECKHUX MPOIIECCOB Ha COCTOSIHUE TPUPOTHON U COMATBLHON CPeJbl, OCOSHAHHE
r100ampHOTO  XapakTepa HKOJOTHYECKUX MpoOJeM, OpHEHTallMs Ha TpPUMEHEHHE
MaTeMaTHUECKUX 3HAaHWW JUIS pelieHHus 3a7ad B OO0JacTH OKPYXKAIOUIEH Cpensl,
IUTAHUPOBAHKME TIOCTYNKOB M OIEHKH MX BO3MOXHBIX MOCICACTBHHA I OKPY)KaIOMIEH
Cpe/lbl;

8) HeHHOCTH HAYYHOT0 TO3HAHUS:

c()OPMUPOBAHHOCTb MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKU U OOLIECTBEHHOM NPAKTUKH, TOHUMAHHE MATEMAaTHYECKOM HAyKH Kak
cdepbl YeITOBEYECKON AESITEIbHOCTH, 3TAllOB €€ pa3BUTHS U 3HAYUMOCTHU JIJIsl pa3BUTHUSA
OUBWIM3AIMM, OBJIAJCHUE S3BIKOM MaTEeMaTUKd M MaTEeMaTHYeCKOM KyJIbTypoil
KaK  CpEACTBOM IO3HAHHWA MHUpPA, TOTOBHOCTb  OCYHIECTBJISATH  MPOEKTHYIO
1 UCCJIEI0OBATEIBCKYIO NEATEIbHOCTh MHANBUAYAJIBHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

B pesynbTaTte ocBOSHUS IPOrpaMMbl IO MaTeMaTHKE Ha yPOBHE OCHOBHOT'O OOIIIETO
oOpa3zoBaHus y oOy4aroierocsi OyayT copMUpOBaHbl METalpeAMETHBIE PE3ybTaThl,
XapaKTEpU3YyIOIINECs] OBIAJCHUEM YHUBEPCAIbHBIMU TO3HABATEIBHBIMH JCHUCTBUSMU,
VHUBEpPCATbHBIMH  KOMMYHUKATUBHBIMH  JEHCTBUSIMH W YHHBEPCATbHBIMHU
PETYJISTUBHBIMU JACHCTBUSMU.

IMo3HaBaTe/ibHbIe YHHBEPCAJIbHbIC Y4eOHbIE 1eHCTBUSA
ba3oBble Jornyeckue JeicTBus:

BBISIBJISITH M XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKKM MAaTEMaTHYECKHX
00BEKTOB, MOHSATUN, OTHOIIEHUH MEXIy MNOHATUSIMH, (OPMYIUPOBATH OMPEICICHUS
NOHATHH, YCTaHaBIMBATh CYIIECTBEHHbIM MpU3HAK KIAacCU(UKAIMU, OCHOBAHUS
11 000011IEHUSI M CPAaBHEHUS, KPUTEPUH MPOBOUMOTO aHAJIN3a;

BOCIIPUHUMATh, (GOPMYIUPOBATH U MPEOOPA3OBBIBATH CYXKJICHUS: YTBEPAUTEIbHbIC
U OTpULATEIbHbIC, EAMHUYHbIC, YACTHBIE U OOII1E, YCIOBHbIE;

BBIABISITD MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M IPOTHUBOPEYMS
B (QaxTtax, [JaHHBIX, HAOJIOJEHUSAX M YTBEPKACHUAX, IMpenjgaratb KpUTEPUU
JUISl BBISIBJICHUS] 3aKOHOMEPHOCTEN U IPOTUBOPEUN;

JIEJIaTh BBIBOJIBI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, I€YKTUBHBIX U UHIYKTUBHBIX
YMO3AKJIFOUCHUH, YMO3aKJIFOUYEHHUU IO aHAJIOTUU;



MPOBOJIUTH CAMOCTOSITEIFHO JOKAa3aTeIhCTBA MAaTEeMAaTHYECKUX YTBEPKICHUN
(mpsiMble ¥ OT MPOTUBHOIO), BBICTPAWBaTh APTYMCHTAIUIO, MPUBOIUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BHIBOJIHI;

BBIOMpaTh CIIOCO0 perieHus y4eOHOH 3amaun (CpaBHUBATh HECKOJIBKO BapHUaHTOB
perieHus, BRIOUPaTh HAnOOJee MOIXOIAIINN ¢ YIETOM CaMOCTOSITEIHHO BBIICICHHBIX
KpUTEPHUEB).

Ba3oBble uccieaoBaTe/ILCKHeE AeCTBUSA .

WCIOJIb30BaTh  BOMPOCHI KAk HCCIENOBATENbCKHUM  MHCTPYMEHT  ITO3HAHUSA,
bopMyIMpOBaTh BOIMPOCH], (PUKCHUPYIOIIKE MPOTHBOPEUHE, MPOOIEMy, YCTaHABIUBATh
HCKOMOE U JJaHHOE, (POPMUPOBATH THIIOTE3Y, ApTyMEHTHPOBATH CBOIO MTO3UIINIO, MHEHHUE;

MPOBOJUTE CAMOCTOSITENIBHO CIUIAHUPOBAHHBIM ~ SKCIIEPUMEHT, HCCIICIOBAHUE
[0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTUYeCKOTro OOBEKTa, SBJICHMS, IpoIlecca,
BBISIBJICHUIO 3aBUCIMOCTEH MEXKITy 00BEeKTaMU, SBICHUSMHU, ITPOIIECCAMH;

CaMOCTOSITeNIbHO (DOpMyIHpOBaTh O0OOOIIEHUS H BBIBOABI 10 pe3yjbTaTaMm
MPOBEIEHHOTO0 HAOIOJEHUS, UCCIIEIOBaHUs, OLEHUBATh JOCTOBEPHOCThH IMOJYyUECHHBIX
pe3yJbTaTOB, BBIBOJIOB M OO0OIICHUH;

MPOTHO3UPOBATh BO3MOXXHO€ pPa3BUTHE MPOLECCAa, a TAaKXKE BBIIBUTaTh
MPEIMOJIOAKEHUS O €0 PA3BUTHUU B HOBBIX YCIOBHUSIX.

Pabora ¢ undopmanmeii:

BBISIBJISITH 1e(pUIUTHI MH(OPMALIMH, TaHHBIX, HEOOXOJUMBIX JIJIs1 OTBETA Ha BOMPOC
U IS peUIeHus 3a1a4H;

BbIOMpaTh WMH(OPMALIMIO W3 HCTOYHUKOB Pa3JIMYHBIX THUIIOB, aHAJIU3UPOBATH,
CUCTEMAaTU3HPOBATh U UHTEPHPETUPOBATH MH(POPMALMIO PA3IUYHBIX BUAOB U (HopMm
IPEJICTaBJICHHUS;

CTPYKTYpUpOBaTh HWHGOPMALMIO, NPEACTaBIATh €€ B pPa3IUYHBIX (popMmax,
WJUTIOCTPUPOBATH IpapUuecK;

OLICHMBATh HaJA&KHOCTh MH(POPMALMU MO CAMOCTOSITENILHO CPOPMYIUPOBAHHBIM
KPUTEPUSIM, CHOPMYITUPOBAHHBIM CAMOCTOATENBHO.

KoMMmyHuKaTHBHBIE YHUBEpPCAJbHbIE Y4eOHbIE MelCTBUS:

BOCIIPUHUMATh M (QOPMYJIUPOBATH CYXKICHHUS B COOTBETCTBHUM C YCIOBUSIMHU
U LEJSIMU OOILEHUs, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U
NMCbMEHHBIX TEKCTax, JAaBaTh MOSCHEHUS MO XOAYy PELICHHUs 3aJa4l, KOMMEHTHUPOBATh
IIOJIyYEHHBIA Pe3yJIbTaT;

B XO0/A€ OOCYXIEHHMsS 3a/JaBaThb BOMNPOCHl IO CYHIECTBY OOCYKIAaeMOW TEMBI,
npoOeMbl, pelaeMon 3aJlay, BbICKa3bIBaTh WJIEH, HAIICJICHHbIE HA TOMCK PEIICHUS,
CONIOCTAaBIATh CBOM CYXXICHHMS C CYXKICHMSIMH JPYTMX YYaCTHUKOB JHAJIOTra,
oOHapyXHBaTh pa3IMUKUe U CXOJICTBO MO3ULIUN, B KOPPEKTHOU opMe HOopMyInpoBaTh
Pa3HOIUIACHSI, CBOU BO3PAKEHUS;

MIPEACTABIATh PE3YJIbTAaThl PEUIEHUs 3aJadd, DJKCIEPUMEHTA, MCCIEAOBaHUs,
MPOEKTa, CaMOCTOATEIbHO BBHIOMpATh (OpMaT BBICTYIUIGHUS C Y4Y€TOM 3ajad
IPE3EHTALNN U OCOOEHHOCTEN ayIUTOPUH.



PeryjisiTuBHbIe YHUBEpPCAJIbHbIE Y4eOHbIe JIeMCTBUA
Camoopranmzamnus:

COCTaBJISITh TUIAH, AITOPUTM PEIICHUS 3a/1a49H, BRIOMPATh CIIOCO0 PEIICHUs C YIETOM
MMEIOLIUXCS PEeCypcoB U COOCTBEHHBIX BO3MOXHOCTEHM, apryMeHTHUpOBaTh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ y4€TOM HOBOU MH(OpMAITHH.

CaMOKOHTPOJIb, SMOIUOHAIbHBIA HHTEJIEKT:

BJIAZICTh HABBIKAMU ITO3HABATEIILHONH PEQIIEKCHU KaK OCO3HAHHS COBEPIIAEMBIX
JNEUCTBUA M MBICIMTENBHBIX IMPOIIECCOB, WX PE3yJIbTaTOB, BIAJETh CHOCO0aMU
CaMOTIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca M pe3yibTaTa PEHICHUS MaTeMaTHYECKON
3a/1a4u;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTH IIPU PEIICHUH 3a/JauHu,
BHOCUTh KOPPEKTHBBI B JICSATEIBHOCTH HAa OCHOBE HOBBIX OOCTOSITEIBCTB, JIAHHBIX,
HaWJEHHBIX OMMOOK, BEIIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE pe3yJbTaTa IE€JIW M YCIOBUAM, OOBSCHATH MPUYUHBI
JOCTHKEHUSI WM HEJOCTHXKEHUS PE3yJIbTaTOB IESITEIbHOCTH, HAXOIUTh OIIMOKY, TaBaTh
OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAas1 1eATEJIBHOCTD:

MOHUMATh U UCIIOJIH30BATh MPEUMYIIECTBA KOMAHIHOW U MHAUBUAYATHLHON pabOThI
Opy  pelIeHUH Y4YeOHBIX 3a7ad, NPUHUMATh I1€Jb COBMECTHOM JI€ATEeIHLHOCTH,
IJJAHUPOBATh OPTaHU3AIMI0 COBMECTHOM paboOTHI, paclpeAcisTh BHABI PadoT,
JIOTOBApUBATLCA, OOCYXKIaTh MPOIECC M Ppe3yabTaT padboThl, 0000IIaTh MHEHUS
HECKOJIBKHUX JIFOICH;

y4acTBOBaTh B TPYNIOBBIX (opmax paboTel (oOCyXIeHus, OOMEH MHEHHIA,
«MO3TOBBIE IITYPMBI» U UHBIEC), BHITIOIHITH CBOIO YaCTh Pa0OTHI U KOOPJUHUPOBATH CBOU
JEUCTBUS C APYTHMH WICHAMH KOMaH/IbI, OIICHUBATh Ka4€CTBO CBOETO BKJIa/ia B OOIINI
MPOJYKT MO KPUTEPHUM, CHOPMYITUPOBAHHBIM YIYACTHUKAMH B3aUMOJCHCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIC PE3yNbTaTBl OCBOCHMSI MPOTPAMMBI MO MaTEeMaTHKEe Ha 0a30BOM
YpOBHE Ha YPOBHE CpeHEro ol1ero oOpa3oBaHusl MPEACTABICHBI M0 TOJaM O0Oy4EHHUS
B paMKax OTIEIhHBIX YYEOHBIX KYypCOB B COOTBETCTBYIOIIMX paslieiiaXx MpOoTrpaMMBbI
110 MAaTEMAaTHKE.
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OEJEPAJIBHASA PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «AJI'EBPA
N HAYAJIA MATEMATHYECKOI'O AHAJIM3A»

HOACHUTEJIBHASA 3AIIMCKA

VYuebHsblil kypc «Anredpa U Hayaia MaTEMAaTHUYECKOTO aHAIM3ay SIBJISICTCS] OJTHUM
U3 HauOoJyiee 3HAYMMBIX B IporpamMMe CpeaHero oOuiero o0pa3oBaHMs, MOCKOJBKY,
C OAHOW CTOPOHBI, OH O0ECreYrBaeT WHCTPYMEHTAJIbHYIO 0a3zy I M3y4eHHUS BCEX
€CTECTBEHHO-HAYYHBIX KYpCOB, a C JPYrod CTOpPOHBI, (GOPMHUPYET JOTUYECKOE
U a0CTpaKkTHOE MBIIUICHHE O0YYalolMXCsl Ha yYpOBHE, HEOOXOJWMOM JJii OCBOCHHS
y4eOHBIX KypcOB MH()OpPMATUKH, OOIIECTBO3HAHUS, HCTOPUH, CIOBECHOCTU. B pamkax
yuyeOHOro Kypca «AnreOpa M Hadaja MaT€MaTHYECKOro aHalIM3a» OO0ydaroluecs
OBJIA/JIEBAIOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOW HAYKH, KOTOpas (OpMyIHPYET CBOU
JOCTHKEHHS B MaTeMaTU4ecKkoi hopme.

VY4eOHbIil Kypc anreOpbl U Hauaal MaTeEMaTUYECKOTO aHaIM3a 3aKJIa1bIBa€T OCHOBY
JUIA  YCIICIIHOTO OBJAJEHUS 3aKOHAMU (PU3MKH, XUMHH, OHOJOTHH, MOHUMAaHUS
OCHOBHBIX  TEHJEHUUN  HKOHOMHKM M  OOLIECTBEHHOW  HU3HH,  I103BOJIET
OPUEHTHPOBATHCS B COBPEMEHHBIX LHU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTHSX,

YBEPEHHO MCIOJIb30BaTh MX B IMOBCEAHEBHOM XU3HU. B ToXe BpeMms OBIlaJeHUE
a0CTPaKTHBIMU U JIOTUYECKU CTPOTUMHU MAaTEMATUYECKUMH KOHCTPYKIIUSIMH Pa3BUBAET
YMEHHE HAXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HWCTUHHOCTb YTBEPIKICHHUS,
UCIIOJIB30BaTh O0OOOIIEHHE U KOHKPETHU3aIluio, aOCTparMpoBaHWE W aHAJOTHIO,
(bopMHpYET KPEaTUBHOE U KPUTHUECKOE MBbIIITIEHUE. B X01€e n3yuenus anredpbl 1 Havyal
MaTeMaTHYECKOr0 aHalii3a Ha YpOBHE CpeHero oOI1ero oopazoBaHusi 0Oydaromuecs
[OJIyYArOT HOBBIW ONBIT PEIICHMS PUKIIAIHBIX 3a/1a4, CAMOCTOSATEIBHOTO IOCTPOEHUS
MaTEeMaTUYEeCKUX MOJENe peanbHbIX CUTyallMd M WHTEPHPETALHUHU MOJYyYEHHBIX
PELICHMI, 3HAKOMSATCS C MPUMEPaMH MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B NPHUPOJIE,
HayKe U B HICKYCCTBE, C BBIAAIOMIUMUCS MATEMATUYECKUMU OTKPBITUSMU U UX aBTOPAMHU.
VYyeOublii Kypc anreOpbl W Hadyajl MaTEMaTUYeCKOro aHaiau3a o0sagaer
3HAYUTEIBHBIM BOCIUTATENIBHBIM IMOTEHLIMAJIOM, KOTOPBIM peaau3yeTcsi KaKk dYepes
y4eOHBIN MaTepua, ClocoOCTBYIOMINN (HOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS, TaK
u uepe3 cnenuduky ydeOHOM IesTeIbHOCTH, TPeOyIomeld CcaMOoCTOSATEIbHOCTH,
AKKypaTHOCTH, MPOAOJLKATEIIbHOW KOHIIEHTPAallMMd BHUMAHUS M OTBETCTBEHHOCTHU
3a IOJIyYEHHBIN pe3yJIbTar.

B ocHoBe Meroauku oOyueHus anreOpe M HavajaM MaTEeMaTHYECKOTO aHalu3a
JIEKUT NEATeIbHOCTHBIA MPUHIUIT OOyUEeHHUS.

B cTpykType nporpammsl no anreOpe v HauaaaMm aHalIu3a BBIACTSIOTCS CIIEIyIOIINe
coliepKaTebHO-METOAMUECKrEe JUHUM: «Yucna u  BeUMcHeHUs», «DyHKIUU U
rpa@ukn», «YpaBHEHUSI M HepaBeHCTBa», «Hawama mareMaTtnyeckoro aHamauzay,
«MHoOXkecTBa M JIOTMKa». Bce OCHOBHBIE COAEpKATEIbHO-METOUYECKUE JIMHUU
M3YYalOTCsl Ha NPOTSHKEHHHM JBYX JIET OOy4YeHHs Ha YpPOBHE CpPEIHEro ooOIero
o0pa3oBaHUsl, €CTECTBEHHO JOMOJHSS APYT APyra M MOCTEINIEHHO HACHIIIAsICh HOBBIMU
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TeMaMu U pasnenamu. J[aHHBIN yuyeOHBIH KypC SIBIISETCS MHTETPATUBHBIM, MOCKOJIBKY
o0BbeIMHAET B ceOe CoJep)KaHUE HECKOJIbKUX MATEMaTH4ECKUX AMCLMILUIMH: anredpa,
TPUTOHOMETPHSI, MATEMAaTUYECKUI aHaIu3, TEOpUs MHOKECTB U Apyrue. [lo mepe toro
Kak oOydvaroniuecs OBIaJeBAalOT BCE Oosiee MIMPOKUM MaTEeMaTHYECKHM almapaToM,
y HHUX MOCJIeI0BaTeIbHO (OPMUPYETCS U COBEPIICHCTBYETCS YMEHHE CTPOUTH
MaTe€MaTUYECKYI0 MOJENIb pPEAJIbHOM CHTyallud, NPUMEHSTh 3HAaHHS, MOJyYCHHbIE
B yueOHOM Kypce «Anredpa W Hauyajga MaTeMaTHUUECKOTO aHaiu3ay, IS PElIeHUs
CaMOCTOSITENIbHO  COPMYJIMPOBAHHOM  MaTeMaTH4YeCKOW  3aJadyd, a  3aTeM
MHTEPIPETUPOBATH NOJYYECHHBIN PE3YIIbTAT.

ConepxarenpHo-MeTOAMYECKas JIMHAA «YWciia W BBIUKCICHUS» 3aBEPIIACT
(opMHpOBaHHE HABBIKOB HCIIOJIb30BaHUSA JEHCTBUTEIBHBIX YHUCEN, KOTOpOE OBbLIO
HayaTo Ha YpPOBHE OCHOBHOro oOmiero ooOpazoBanus. Ha ypoBHe cpemnero oOiiero
oOpa3oBaHMs 0c000€ BHUMaHUE yensieTcs (GOPMUPOBAHUIO MPOUYHBIX BEIUNCIUTEIbHBIX
HaBBIKOB, BKJIOYAIOIIMX B ce€0d KCHOJB30BAaHHE PA3IMYHBIX (OPM  3alUCU
JNEHUCTBUTEIBLHOTO YMCIIA, YMEHUE PAlMOHAIBHO BBIIOIHATH JACHCTBUSA C HUMH, JIE€JIAaTh
IOPUKHUJIKY, OLEHUBATh pe3ynbrar. OOydaromuecs MOay4yaloT HaBBIKM MPUOIMKEHHBIX
BBIYMCIICHUM, BBITIOJIHEHUS JEHCTBUM C YUCIaMHU, 3allMCAHHBIMU B CTaHAApTHOU (opme,
UCII0JIb30BAaHUS MaTEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YACIIOBBIX BBIPDAKECHUM.

ConepxxarenbHass  JOUHUS  «YPaBHEHHMsT U HEPABEHCTBA»  peaU3yeTcs
Ha TPOTSHKEHUHU BCETO 00yUEHHUS Ha YPOBHE CpeHEro 001ero 0opa3oBaHusi, MOCKOJIbKY
B KaXJOM pa3zelie NporpaMMbl MPETyCMOTPEHO PEIIEHHE COOTBETCTBYIOIIMX 3a1ad.
OOyuaromiyecs OBIaJEBAIOT PA3IMYHBIMU METOJAMHU PEIICHUS LIEJIbIX, PAllMOHAIbHBIX,
UPPaLOHATIBHBIX, IOKA3aTENBbHbIX, JOrapu(MUUECKUX U TPUTOHOMETPUYECKUX YPaBHEHUH,
HEpPaBEHCTB U UX cucTeM. [lomydeHHble yMEHUS! HCIIOIB3YIOTCS IPH UCCIIEA0BAHUN (DYHKIMIA
C TMOMOILBIO TPOU3BOAHOW, PEHICHUH NPUKIAJHBIX 3a]ad W 3aJad Ha HaxO0XKJEHUE
HauOoONbIINX M HAMMEHbIIMX 3HaueHUW (QyHkuuu. [laHHas coneprkaTesnbHas JUHUS
BKJIIOYAET B ce0sl Takke (POPMUPOBAHME YMEHHUW BBINOJHATH PACUETHI MO (popmyiiam,
peoOpa3oBaHus LETbIX, PALUOHAIBHBIX, WPPALMOHAIBHBIX U TPUTOHOMETPUUYECKUX
BBIPAKEHUM, a TaKXe BBIPAXKEHHM, COJAep)KalllUX cTeneHu u Jorapudmsl. braromaps
U3YYEHUIO  aire0panyeckoro Marepuana MpPOUCXOAMT  JaybHellliee pa3BUTHE
AITOPUTMHYECKOTO U a0CTPAKTHOTO MBITIUICHUS] 00YyJaroIuXcsi, GOPMHUPYIOTCS HABBIKA
JNEAYKTUBHBIX PacCyKJI€HUW, pabOoThl C CUMBOJIBHBIMU (OpMaMH, MpPeACTABICHUS
3aKOHOMEPHOCTEH U 3aBUCUMOCTEH B BUJIE PABEHCTB U HEPaBEHCTB. Asredpa npeajiaraer
3 PeKTUBHBIE MHCTPYMEHTHI JUIsl PELICHHUS MPAKTHUECKUX U €CTECTBEHHO-HAYYHBIX 337aY,
HarJIsAHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK SI3bIKa HAYKH.

CopepxarenpHo-MeTonuyeckass JuHUA  «DyHKkumn u  rpaduku»  TECHO
neperieTaeTcs ¢ IPYruMH JIMHUSAMHU y4e0HOro Kypca, MOCKOJIBbKY B KaKOM-TO CMBICIIE
3a1a€T  NOCJIENOBATENIIBHOCTh  M3y4YeHUs  marepuana. [3ydenume  cremneHHOW,
MOKa3aTeIbHOMU, JIOTApU(PMUUECKON U TPUTOHOMETPUYECKUX (DYHKIIHM, UX CBOWCTB U
rpaduKoB, HCHOJb30BaHME (YHKUMN [ peHIeHus 3a7ad U3 JAPYTuX y4ueOHBIX
MIPEAMETOB U PEATBHON KU3HHU TECHO CBA3aHO KaK ¢ MaTEMaTUYECKUM aHAJIM30M, TaK U
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C pELlICHUEM YypaBHEHUU W HepaBeHCTB. [Ipu 3TOM 0oJbllIOe BHUMAHHUE YENSIETCS
(bOpMHUPOBAHUIO YMEHUS BhIpaKaTh (GOPMyIaMHu 3aBUCHUMOCTH MEXIY Pa3InIHBIMH
BEJIMYMHAMU, UCCIICOBATh MOJyYeHHbIE (DYHKIIMH, CTPOUTHh WX Tpaduku. Matepuan
COJICpKaTEJIbHOW JTMHUM HAlleJICH Ha pa3BUTHE YMEHHMU U HABBIKOB, MO3BOJISIOIINX
BBIPQKATh 3aBUCUMOCTH MEXKIy BEITUYMHAMH B Pa3Iu4YHONU (OpMe: aHATUTHICCKOM,
rpaduueckoii u cioBecHoil. Ero uzydenue cnocoocTByeT pa3BUTHIO AITOPUTMHUECKOTO
MBIIICHUS, CIOCOOHOCTH K 0000IIEHHUIO U KOHKPETU3AIHH, UCITOJIH30BAHUIO aHAIOTHIA.
ConepxatenbHas nauHusl «Havama wmaTeMaTnyeckoro aHaiu3a» IMO3BOJISIET
CYIIECTBEHHO PACIHIMPUTH KPYr Kak MaTeMaTHYeCKHX, TaK M MPUKIAJHBIX 3ajady,
JOCTYMHBIX OOYYarOUMMCS, y KOTOPBIX TMOSBISETCS BO3MOXKHOCTh HCCJIEIOBATH U
CTpOUTh Tpaduku (YHKIUN, ONPEACNISITh UX HAUOOJBIINE W HAUMEHBIIUE 3HAUYCHUS,
BBIYUCIIATh IUIOMAAM (QUryp U OOBEMBI TEJ, HAXOAUTh CKOPOCTH W YCKOPEHHUS
nporeccoB. CojneprkaTeNbHasi JMHUS OTKPHIBAET HOBBIE BO3MOXKHOCTH MOCTPOEHUS
MaTeMaTUYECKUX MOJICNIEN peaIbHBIX CHUTYallMil, HaXOXJACHUS HAWIYYIIEro pPEeIICHUs
B TNPUKIAIHBIX, B TOM WYKCJIE€ COIMAIbHO-DKOHOMHUYECKHX, 3aJlayax. 3HAKOMCTBO
C OCHOBaMHM MaTE€MAaTHYECKOIO0 aHajin3a CIOCOOCTBYET pPa3BUTUIO aOCTPaKTHOTIO,
(GbOpMaTbHO-JIOTHYECKOTO M KPEATHUBHOTO MBINLICHUS, (OPMUPOBAHUIO YMEHUMN
pacro3HaBaTh NPOSIBJICHUS 3aKOHOB MAaTEMaTHKUM B HayKe, TEXHHUKE U HCKYCCTBE.
OOyuaroniuecsi y3HaIOT O BBIJIAIOIIMXCS pe3yJbTarax, MOJYUYCHHBIX B XOJI€ Pa3BUTHUS
MaTeMaTUKH KaK HayKW, U UX aBTOpax.

ConepxaTenpbHo-MeToANYECKasT JHHUS «MHOXKECTBA M JIOTMKa» B OCHOBHOM
MOCBSAIIIEHA PJIEMEHTaM TEOPUU MHOKECTB. T€OpPETUKO-MHOKECTBEHHbBIE TTPEACTABIICHUS
NPOHU3BIBAIOT BECh KypC MIKOJBHOW MaTeMaTWKHM U TpeajiaraloT Haubosee
YHUBEPCAIBbHBIN SI3bIK, OOBEAMHSIONIMN BCE pa3/ielbl MATEMATUKH U €€ MPUIOKEHUH,
OHM CBSI3BIBAIOT pa3Hble MATEMATHUYECKHUE AMCHUIUIMHBI B enuHoe 1enoe. lloatomy
BaYKHO JIaTh BO3MOKHOCTh 00y4aroeMycsi IOHUMATh TEOPETUKO-MHOKECTBEHHBIH SI3bIK
COBPEMEHHOW MaTEMATHUKHU U UCIIOJIb30BaTh €0 JIJISl BBIPAKEHUS CBOMX MBICIIEH.

B yue6HOM Kypce «Anrebpa u Hadajna MaTeMaTUYeCKOro aHaJIN3ay MPUCYTCTBYIOT
TaK)K€ OCHOBBI MaTEMaTUYECKOTO MOJCIUPOBAHUS, KOTOPHIE MPU3BAaHBI CPOPMUPOBATH
HABBIKM IIOCTPOCHHSI MOJICJIEN PEAJbHBIX CUTyalldi, HCCICIOBAHUA ITUX MOJEIIEH
C TIOMOIIBIO ammapaTa ajreOpbl W MaTeMaTHYECKOTO aHaiM3a W HHTEPIPETAIluu
MOJTYYEHHBIX pEe3yJbTaToB. TakuWe 3alaHusi BIUIETEHbl B KaXIbId W3 Pa3/IeiioB
MPOTpamMMBbl, TOCKOJBKY BECh MaTepHall y4eOHOro Kypca IIUPOKO WCIOIB3YEeTCs
JUISL pellieHus] MPUKIAIHbIX 3anad. [Ipu pemieHuu peanbHbIX MPAKTUUYECKUX 3a7a4
oOydJaroriecsi pa3BUBAIOT HAOIOAATEILHOCTh, YMEHHUE HAXOAWTh 3aKOHOMEPHOCTH,
a0bCTparupoBaThCsi, MCIOJIb30BaTh aAHAJOTHI0, 0000maTh U  KOHKPETHU3UPOBATh
npobiemy. JlesTenbHOCTh 10 (POPMUPOBAHUIO HABBIKOB PEIICHHS MPUKIIATHBIX 337124
OpraHU3yeTCsl B MPOIECCe M3YUYEHUS BCEX TeM ydeOHOTo Kypca «AiredOpa w Hadaa
MaTeMaTUYECKOr0 aHAIN3ay.

OOb11ee uncao yacoB, pEKOMEHIOBAaHHBIX JJIs1 U3yUEHUsl yueOHOro Kypca «Anredpa
¥ Hauaja MareMaTthdeckoro aHammsa», — 170 gacos: B 10 kiacce — 68 yacoB (2 udaca
B Hezento), B 11 kimacce —102 gaca (3 yaca B HEAEI0).
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COLEPKAHUE OBYUEHMUSA

10 KJIACC
Yucia v BbIYUCTICHUA

Panmonaneupie ymcna. OOBIKHOBEHHBIE U JIECATUYHBIE JpOOM, MPOIEHTHI,
OECKOHEUYHbIE NIEPUOANUYECKUE APOOU. ApUPMETHUECKHUE ONEpAllUU C PAlMOHAIBHBIMU
qHCcliaMu, peoOpa30oBaHus YUCIOBBIX BhlpaxeHuil. [Ipumenenne apodel U MPOLEHTOB
JUISL PELIEHUS TPUKIIAIHBIX 3a/1a4 U3 Pa3JIMYHbIX OTPACIICH 3HAHUU U PEAIbHOU KU3HHU.

JlelicTBUTENbHBIE  4YuMCla. PaluoHambHble W HPPALMOHAIBHBIC  YHCIIA.
ApudpmeTrnueckue omnepauMu C  JCHCTBUTENbHBIMM  uuciaamu. [lpubnmxéHHble
BBIYMCIICHNUS], IPABUJIA OKPYTJIEHNUS, IPUKUIKA U OLIEHKA PE3YJIbTAaTa BIYNCICHHN.

Crenenb ¢ uensiM nokaszateneMm. CranpaptHas (opma 3anucu JAEMCTBUTEIBHOIO
yucna. Hcenonp3oBaHue mnoaxonsuiel (opMbl  3alHMCH  JIEWCTBUTENBHBIX YHCEN
JUISl pELIEHUS TPAKTUYECKUX 3a]a4 U NIPEACTABICHUS JTAHHBIX.

ApudmeTrueckuil KOpeHb HaTypaJbHOU CTeneHu. JelcTBus ¢ apupMeTHIEeCKUMHU
KOPHSAMH HaTypaJIbHOW CTEIIEHHU.

CHHyC, KOCMHYC M TaHIE€HC YMCIIOBOTO apryMmMeHTa. ApPKCHHYC, apKKOCHHYC,
APKTAHI'€HC YHCIIOBOI'O apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxxnecTBa 1 TOXIECTBEHHBIE TIPEOOPA30BAHUSI.

[TpeobpazoBanue TPUTOHOMETPUUECKUX BBIPAKECHU. OcHOBHBIE
TPUTOHOMETPUUECKUE (POPMYIIBI.

VYpaBHeHHE, KOpeHb ypaBHeHUs. HepaBeHCTBO, pemieHne HepaBeHCTBA. Merton
WHTEPBAJIOB.

Pemenue menpbix u IpoOHO-pallMOHATBLHBIX YPABHEHH U HEPABEHCTB.

Pemenne uppanimoHanbHbIX YPABHEHUM U HEPABEHCTB.

Pemienne TpuroHoMeTprUUECKNX ypaBHEHUM.

[IprmeHeHne ypaBHEHHN U HEPABEHCTB K PEIIEHUIO MATEMAaTUYECKUX 3a/1a4 U 33/1a4
U3 Pa3IMYHBIX 00JaCTel HAYKU U peajibHOM KU3HU.

DyHKUUU U rPauKu

OyHkIusa, cnocoos! 3ananus ¢yHknuu. ['paduk dyaknun. Bzaumuo obpatHbie
(byHKITIH.

OOnactp ompeneneHuss U MHOXECTBO 3HadeHud ¢(ynkuuu. Hymun Qynkuuu.
[TpoMexyTku 3HaKOMOCTOSIHCTBA. UETHBIE U HEUETHBIEC (PYHKIINU.

Crenennas GyHKIUS C HATypaldbHBIM M IIENBIM TOKa3aTeneM. EE cBoiicTBa u
rpaduk. CBoiicTBa 1 rpaduK KOPHS N-Oi CTEICHHU.

Tpuronomerpudeckasi OKpy>KHOCTb, ONPEICTICHUE TPUTOHOMETPUYECKUX (PYHKIIMIA
YHUCJIOBOI'O apryMEHTA.

Hauyaja MaTeMaTH4YeCKOI0 aHAJIN3a
ITocnemoBaTeIbHOCTH, CHOCOOBI 3aJaHus ITOCJIEA0BAaTEIbHOCTEH. MOHOTOHHBIE
ITOCJICIOBATEILHOCTH.
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ApudmMernueckass W TeOMETpUYecKas TMporpeccuu. beckoHewHO yObIBaroImas
reomerpudeckas mporpeccus. CyMma OECKOHEUHO YOBIBAIOIIEH T'€OMETPUYECKOM
nporpeccuu. @opMyIia CIIOKHBIX MPOIEHTOB. VICIobp30BaHNEe MPOTPECCHH JIJIST PEIICHUS
pealIbHBIX 33]1a4 MPUKJIAJHOTO XapaKTepa.

MHoxecTBa U JIOTHKA
MHoO)kecTBO, oOlepanuu HaJa MHOXKecTBaMH. Jluarpammsl — Jiiniepa—BenHa.
[IpumeHeHnEe TEOPETHKO-MHOXKECTBEHHOIO —armapara Uil OIHCAHUS  PEalbHBIX
MPOIIECCOB U ABJICHUH, TP PEIICHUM 3a]1a4 U3 IPYTUX YYeOHBIX MTPEAMETOB.
Onpenenenue, Teopema, CIeICTBUE, JOKA3ATEIbCTBO.

11 KJIACC

Yucsia v BbIYUCJICHUSA
HarypanbHble u nenblie uncna. [Ipu3Haku 1eIUMMOCTH LEJIbIX YUCET.
CreneHb ¢ palHOHAIBHBIM TTOKa3zaTenaeM. CBOMCTBA CTEIICHM.
Jlorapudm uucna. /lecaTuuHbie U HATYpaJIbHbBIC JIOTAPUDMBI.

YpaBHeHMs M HEPABEHCTBA

[IpeoOpazoBaHue BbIpaKEHUM, COAEPKALIUX JOrapu(PMBbI.

[IpeoOpa3oBaHre  BBIpAXKEHHWH, COAEpXKAIIMX CTENEHM C  PalUOHAIBHBIM
ITOKA3aTENEM.

[IprMepbl TPUTOHOMETPUYECKNX HEPABEHCTB.

[Toka3aTenbHble YpaBHEHHS U HEPABEHCTBA.

Jlorapudmuyecknue ypaBHEHHUS U HEPABEHCTBA.

Cucrembl JTMHEWHBIX ypaBHEHUU. PellleHWe NpUKIAIHBIX 337a4 C MOMOIIBIO
CHUCTEMBI JIMHEWHBIX YPABHEHUM.

CucTeMbl 1 COBOKYITHOCTH PAllMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

IIpruMmenenue ypaBHEHUN, CUCTEM M HEPABEHCTB K PELICHUI0 MAaTEMATUYECKUX
3a/1a4 ¥ 3a]a4 U3 pa3IMYHbIX 00J1acTell HAYKU U PeAIbHON KU3HU.

DyHKIUMU U TPauKH

Oyukuus. [lepuonnueckue ¢yHkuuu. [IpoMexyTkM MOHOTOHHOCTH (DYHKIIMH.
Makcumymbl 1 MUHUMYMbI (pyHKIIMU. Hanbomnbliee 1 HauMeHblliee 3HaUeHue QyHKIUN
Ha ITPOMEXKYTKE.

Tpuronomerpuyeckue GyHKINH, UX CBOMCTBA U TPAPUKH.

[lokazatenbHass u JjorapudpmMuyeckas (QyHKIUU, HX CBOMCTBA M rpaduKH.

Hcnonb3oBanue rpadmkoB GYHKITHI T peIICHUs] YPaBHEHUN U TMHEWHBIX CUCTEM.

Hcnonp3oBanne rpadukoB (YyHKUMH A0S  HCCIEJOBAHMUS TPOLIECCOB U
3aBHCHUMOCTEH, KOTOpbI€ BO3HHKAIOT MpU pEHICHUH 3a7ad W3 JPYIHX Y4eOHBIX
IIPEAMETOB U PEATIbHOM KU3HHU.

Hauyana MmaTeMaTH4eCKOro aHAJIM3a
HemnpepsiBable QyHKIIMU. MeToa HMHTEPBAIOB MJis pEIICHUS HEPABEHCTB.
[TpousBoanas ¢pynkuuu. ['eomerpudeckuii u GU3NUECKU CMBICI TPOU3BOTHOM.
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[IpousBoaHbIe An1eMEHTAPHBIX (QyHKUIHUNA. DOpMyIIbl HAXO0XKIEHUS TPOU3BOIHOM
CYMMBI, IPOU3BEACHUSI U YACTHOTO (QYHKIHUI.

[IpumeHeHne MPOU3BOAHON K HCCIEIOBAaHUIO (PYHKIMA HAa MOHOTOHHOCTH H
sKcTpeMyMbl. HaxosxieHnre HanOobIero 1 HAMMEHBIIETo 3HaUYeHNs (PYHKIIH Ha OTPE3Ke.

[IpuMeHeHre MPON3BOIHOM I HAX0XKICHHSI HAMTYUIIErO PEIICHHS] B IPUKJIIATHBIX
3aJ1a4ax, Js ONpeNeIeHUs] CKOPOCTU MPOLECCa, 3aaHHOTO (OPMYJIION UITH TPaPUKOM.

[lepBoobOpasnas. Tabnuiia mepBooOpa3HBIX.

WuTerpan, ero reoMmeTpuyeckuil 1 GpuU3n4ecKkuil cmpica. BeruncineHne uHTerpaia
o ¢opmyine Herorona—JleliGuura.

HHPEIMETHBIE PE3YJIbTATBI

K koniry o0yuenus B 10 ki1acce 00y4aromuics MoJyquT CIETYIONINE MPEIMETHBIC
PE3yJIbTaThI:

Yucsia v BHIYUCICHUS:

OTIEPUPOBATH MOHATUAMU: PAIMOHATBHOE U IEUCTBUTEIBHOE YHUCIIO, OOBIKHOBEHHAS
U JIECSITUYHASL IpOOb, TPOLICHTHI;

BBITIOJIHATh apU(PMETHUYECKHUE ONEpallii C PAllMOHAIIBHBIMU U JICHCTBUTEIHHBIMU
YUCIIaMU;

BBITIOJTHSITH TPUOIMKEHHBIE BBIUMCIICHUSI, UCTIONB3YSI PpaBuiia OKPYIJICHUS, Ae/IaTh
IIPUKUIKY U OLICHKY PE3yJIbTaTa BEIYMCIICHUM;

OTIepUPOBaTh MOHSATUSMU: CTEMEHb C LIETBIM TOKa3aTesieM, CTaHaapTHas dopma
3allUCU  JACUCTBUTEIIBHOTO 4YHCIIA, KOPEHb HATYpPAJIbHOM CTEIEHU, HCIOJIb30BATh
MOIXOISIIYI0 POPMY 3aIUCH JEHCTBUTEIBHBIX YHUCET ISl PEIICHUS IPAKTUYECKUX 3a/1a4
Y NIPEJICTABJICHUS JAHHBIX;

ONIEPUPOBATH IOHATUSIMU: CHHYC, KOCHHYC M TAHI€HC NPOU3BOJIBHOIO YIJIA,
UCIIOJIb30BaTh 3allMCh MPOU3BOJILHOTO yIJia 4epe3 OOpaTHble TPUTOHOMETPUUYECKUE

(byHKITIH.

YpaBHeHUS M HEPABEHCTBA:

ONEPUPOBATh IMOHATHUSIMHU: TOXKIECTBO, YpPaBHEHHE, HEPABEHCTBO, LEJIOE,
palMOHAIIBHOE, HMPPALMOHAIBHOE YPABHEHHE, HEPABEHCTBO, TPUTOHOMETPUYECKOE
YpaBHEHHUE;

BBINIOJIHATh MPe0oOpa30BaHUsl TPUTOHOMETPUUECKUX BBIDAKEHUH M pemiarh
TPUTOHOMETPUUECKNE YPABHEHUS;

BBIMOJHATh MPEOOpa3oBaHMsl LEIbIX, pPALUOHAJIBHBIX W HUPPALUOHATIBHBIX
BBIPDQXKCHUN U PEIIATh OCHOBHBIC THUIIBI LIEJBIX, PALMOHAIBHBIX W UPPALMOHAIBHBIX
YPAaBHEHHI U HEPABEHCTB;

IIPUMEHATh YPAaBHEHUS W HEPABEHCTBA [UI PELICHUS MAaTEMAaTUYECKUX 3a7ad U
3a/1ay U3 pa3auvHbIX 001acTel HAyKH U peaNbHOW KU3HH,

MOJIETTUPOBATh pPealIbHbIe CUTYAllMU Ha SI3bIKE aireOpbl, COCTABISATh BBIPAXKEHUS,
YpPaBHEHUsI, HEPABEHCTBA II0 YCJIOBUIO 3aJayd, MCCIEN0BaTh IOCTPOCHHBIE MOJEIU
C MCTIOJIb30BAaHHUEM allfapara aareopsl.
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DOYyHKUMHU U TPaPUKH:

ONEpUpPOBATh MOHATHAMM: (YHKUUSA, CHOCOOBI 3amaHust (QYHKIOUH, 00JacTb
OTIpe/IeNICHUS] U MHOXKECTBO 3HaUeHUI (QyHKIUH, TpaduK PYHKIMH, B3AUMHO OOpaTHbIE
dynxumy;

OTIEpUPOBATH MOHATHUSAMHU: YETHOCTh U HEUETHOCTh (PYHKIMH, HYIH (YHKIUH,
POMEXYTKH 3HAKOIIOCTOSIHCTBA;

MCIOJIb30BaTh TpapuKu (PYHKIIHH U1 pelIeHUs] YpaBHEHUIA;

CTPOUTh M YWUTaTh TpadUKH JWHEHHOW QYHKIMM, KBaJAPATUUYHON (YHKIUH,
CTETIEHHOH (PYHKIIMH C IEJIBIM TOKa3aTeleM;

HCTIONB30BaTh Tpaduku GYHKIMN JJIs1 KCCIIEI0BaHUs MPOIECCOB U 3aBUCUMOCTEMN
IIpU PELIEHUU 33Ja4 U3 JAPYTUX YYEOHBIX MPEIMETOB U PEAJbHOW KU3HU, BBIPAKATH
(opMynamMu 3aBUCUMOCTH MEXKY BEIMYUHAMU.

Havana maTemaTn4yeckoro anajmsa:

OMepUpOBaTh  TMOHATUSIMU: MOCJIEI0BATEILHOCTD, apudmMeTUuecKas u
r€OMETPUYECKAS] IPOTPECCUU;

OTEepUPOBAThH MOHATUAMU: OECKOHEYHO YOBIBAOIIAs T€OMETpUYECKasi Iporpeccus,
cymMMa OE€CKOHEYHO YOBIBAIOIIECH reOMETPUUECKOM MPOrpecCcuu;

3a/1aBaTh MOCJIEIOBATEILHOCTH PA3IMYHBIMU CIIOCOOAMU;

UCIIOJIb30BaTh CBOMCTBA IIOCJIEAOBATEIBHOCTEM W IIPOTPECCUM ISl PELICHUS
peanbHBIX 3324 NPUKIIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA:
OIIEpUPOBATH MOHATHUSIMU: MHOMXKECTBO, OIEPAllMU HAJl MHOKECTBAMMU;
VCTIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIM amnmapar s ONKWCAHUS PEaIbHBIX
IIPOIICCCOB U SIBJICHUH, IIPH PEIICHHUH 3a]1a4 U3 JIPYTUX yIeOHBIX IPEAMETOB;
ONEPUPOBATH MOHSATUSIMHU: OINIPEICIICHUE, TEOPEMA, CIIEACTBUE, I0KA3aTEIBCTBO.

K koHniy oOyuenus B 11 ki1acce 00yyaromuiics MOJTyYUT CIAETYIONINE TPEIMETHBIE
pe3yJIbTATHI:

Yucya 1 BbIYHCIEHUS

ONEPUPOBATH MOHATHUSIMHU: HATYPAIBHOE, LIEJIOE YHUCIIO, UCIOJIb30BaTh MPU3HAKU
JNEITMMOCTH LEIBIX YHCEN, Pa3l0KEHNE YMCIIAa HA MPOCThIE MHOXHUTENIU JJIsi PEUICHUS
3ajad;

OIEpUPOBATH MOHITUEM: CTEIIEHB C PAIMOHAIBLHBIM MTOKA3ATEIIEM;

OTNEepUpOBaTh TMOHATUSIMU: JorapudM 4YHCIa, JECATHUYHBIE U HATypaJIbHbIC
JorapuQmbl.

YpaBHeHUS U HEPABEHCTBA:

MPUMEHSATHh CBOMCTBA CTEMEHU JUIsi MPeoOpa3OBaHMs BBIPAKEHUMN, OMEPUPOBATH
NOHATUSMU: TIOKa3aTEIbHOE YPABHEHHME M HEPABEHCTBO, PEIIATh OCHOBHBIC THIIbI
MOKAa3aTEJIbHbIX YPABHEHUN U HEPABEHCTB;

BBITIOJIHATH NMPE0OpPa30BaHMSI BBIPAXKEHUHN, COJIEpKAIIUX Jorapu(mbl, ONIEpUpPOBATH
HNOHATUSAMU: JIOrapu(PMUUYECKOe ypaBHEHUE U HEPABEHCTBO, PEIIATh OCHOBHBIE THIIbI
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JorapuMUUECKUX YPaBHEHUI 1 HEPABEHCTB;

HaXOJUTh PELICHHUSI IPOCTEUIINX TPUTOHOMETPUUECKUX HEPABEHCTB;

ONEpUpOBATh IOHATUSAMHU: CHCTEMa JIMHEMHBIX YpaBHEHUH U €€ pElICHHUE,
HCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN [l PELICHUS IPAKTUYECKHUX 3a/1a4;

HAaXOAMUTh PEIICHUS NIPOCTEHMIIMX CHCTEM M COBOKYIIHOCTEH pPallMOHAJIBHBIX
YPaBHEHUI U HEPABECHCTB;

MOJIEIMPOBAaTh PEAJIbHBIE CUTYallud Ha SA3BIKE alreOpbl, COCTABIATh BBIPAKEHUS,
YPaBHEHUS, HEPABEHCTBA U CHCTEMBI 10 YCIOBHIO 3aJa4H, UCCIIEIOBATh ITIOCTPOCHHBIE
MOJIEJIH C UCIIOJIb30BAaHUEM almmapaTa ajreOphl.

DOyHKUUM U TpaPuKu:

ONIEpUPOBATH MOHATUAMU: NEepHOANYEcKas QYHKIUSA, IPOMEKYTKH MOHOTOHHOCTH
(YHKIIMM, TOYKM DSKCTpeMyMa (PyHKIMH, HaumOOJblIee M HaUMEHbIIEE 3HAYCHUS
(YHKIIMM Ha NPOMEKYTKE, UCIIOJIb30BaTh UX I UCCIEIOBaHUS (DYHKLIMH, 3aJaHHON
rpadukom;

ONEpUPOBaTh  MOHATHAMHM: TIpadUKM  TOKa3aTeNbHOHM, JOrapuMUUYECKOM
U TPUTOHOMETPUYECKHX (YHKIUH, M300pakaTh MX HAa KOOPAMHATHOM IUIOCKOCTH U
UCIIOJIB30BaTh JJIsl PELICHNUs] YPaBHEHUN U HEPABEHCTB;

M300pakaTb HAa KOOPAMHATHOM IUIOCKOCTH TpaUKy JMHEHHBIX YpaBHEHUH
Y VICIIOJIb30BaTh UX I PELICHUs] CUCTEMBI JIMHENHBIX YPABHEHUM;

UCIOJb30BaTh rpaduKku GYHKIUN 1715 UCCIEA0BAHUS MIPOLECCOB U 3aBUCUMOCTEH
U3 JIPYTUX YYEOHBIX TUCLMIIINH.

Hauajia maTeMaTH4eCKOI0 aHAJIN3A:

OTNEepUpPOBaTh TMOHATUAMU: HENpepbiBHAs (YHKIUSA, TPOU3BOJHAS (PYHKIIHH,
UCIIOJIb30BaTh TEOMETPUUYECKUM U (PU3NYECKUN CMBICT TMPOU3BOIHOM JIS pEIICHUs
3a1aq;

HAXOJUTh TPOU3BOJHBIC JJIEMEHTAPHBIX (PYHKIUN, BBIYUCISATH MPOU3BOIHBIC
CYMMBI, TPOU3BEJICHUS, YACTHOTO (DYHKITUH;

WCIIOJIh30BaTh TMPOW3BOJIHYIO [IJISi HCCIEIOBAaHUS (PYHKIIMM HA MOHOTOHHOCTH
Y DKCTPEMYMBI, TPUMEHSTH PE3YJIBTAThl UCCIICIOBAHUS K TIOCTPOCHUIO TPaPUKOB;

HCMOJIb30BaTh  NPOM3BOJHYK)  JUI  HAXOXICHHS  HAWIYYIIEr0  pelICHUs
B MIPUKJIA/IHBIX, B TOM YHUCJIE COLMAIBHO-DKOHOMUYECKUX, 3a7a4ax;

OTIEpUPOBATH TOHITHSIMU: TIEPBOOOpA3HAS M HHTETPAJI, TOHUMATh T€OMETPHICCKUI
1 (PUBUYECKUN CMBICI MHTETPaa;

HaxOJIUTh TIEPBOOOpPA3HBIC DJIEMEHTAPHBIX (DYHKIUH, BBIYUCIATH WHTETPAI
no ¢opmyine Hetotona—JIenonuna;

pemarhe MNPUKIAAHBIE 3aJa4d, B TOM YHCIE COLHAIBHO-3KOHOMHUYECKOTO H
(¢u3nyecKoro xapakrepa, CpeCTBaMH MaTEMaTHYECKOTO aHAIM3a.
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TEMATHYECKOE INTAHUPOBAHUE

®denepanbHas pabouast nporpamma | Matemaruka. 10—11 kiraccst (6a30BbIH YPOBEHB)

10 KJIACC
HaunmenoBanue paznena  [KonuyecTBo OcHoBHOE coziep>KaHue OcHOBHBIE BU/IBI ICSITEIBHOCTH
(TemnI) Kypca 9JacoB 0o0ydJaronmxcs
MHOkeCTBa pallMOHATBHBIX 14 MHO0XECTBO, OTIepaIiu Hcnoab30BaTh TEOPETUKO-

W JEUCTBUTENBHBIX YNCEIL.
PanmonanbHbIe ypaBHEHHS U
HEPABCHCTBA

HaJl MHOXKECTBaMHU. JluarpaMmsl
Ditnepa—BenHa.

Parnonanpabie uncia. OOBIKHOBEHHBIE
U JIECATUYHbBIC IPOOU, TPOIIECHTHI,
OCCKOHEUHBIC TTEPUOIUICCKHIE IPOOH.
Apudmernueckue onepanuu

C pallMOHAIBHBIMU YUCIAMU,
npeoOpa3oBaHUs YUCIIOBBIX
BbIpakeHuid. [Ipumenenue npobeit u
MPOIICHTOB JIJIsl PEIICHUS IPUKITIATHBIX
3a7]a4 U3 pa3JINYHbIX OTPACIICH 3HAHUN
Y pEaJIbHOW JKU3HM.

JlecTBUTENBHBIC YHCIIA.
PanronanbHbIe U HppallMOHATILHBIC
yucia. Apudmernyeckue onepanuu

C IEeUCTBUTEIHHBIMU YHCIIAMHU.
[TpuGamkEHHBIC BRIYMCIICHUS, TpaBUIa
OKpYTJIEHUS], MPUKUJIKA U OLICHKA
pe3yJiibTaTa BRIYUCICHUI.

MHO>KECTBEHHBIN anmapar

JUIS1 OTIMCAHMS XO/a PEIICHUS
MaTeMaTUYECKUX 3a]ay, a TaKKe
pEAIbHBIX ITPOIIECCOB U SIBJICHUH,

MIPU PEIICHUU 3a/1a4 U3 APYTHUX
y4eOHBIX MPEIMETOB.

OnepupoBaTh NOHATUSAMMU:
palMOHAIBLHOE YUCIIO, ICHCTBUTEIILHOE
YUCJI0, OOBIKHOBEHHAS APOOb,
JeCATUYHAS IPOOh, MPOLICHTHI.
BoinosHsaTe apudmeTndeckue
omnepaluu ¢ palliOHAIBHBIMU U
JIeHCTBUTEIILHBIMH YHCIIAMHU;
MPUOIMHKEHHBIE BEIYUCIICHUS,
WCIIOJIB3YS IIPaBUJia OKPYTJICHUS.
Jes1aTh MPUKHUIKY U OLIEHKY
pe3yabTara BRIYUCICHUIA.
OnepupoBaTh NOHATUSIMM:
TOXJECTBO, YpAaBHEHUE, HEPABEHCTRBO;
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ToxnecTBa 1 TOXKIECTBEHHBIE
npeoOpa3oBaHus. Y paBHEHHUE, KOPEHb
ypaBHeHus1. HepaBeHcTBO, perieHne
HepaBeHCTBa. MeTo1 HHTEpPBaJOB.
Pemienue nensix u 1poOHO-
paIoHaJIbHBIX YPaBHEHUN U
HEPaBEHCTB

1[€JI0€ ¥ pallHOHAIbHOE YPAaBHEHHE,
HEPABEHCTBO.

BoInoJHATH Npeodpa3oBaHUs LEIbIX
Y PAllMOHAJIbHBIX BBIPAKECHUM.
PemiaTe OCHOBHBIE THIIBI LIEIBIX
VppalMOHAIbHBIX YPAaBHEHUN U
HEPABCHCTB.

IIpMeHATH pallMOHAJIBHBIC
YPaBHEHUS U HEPABEHCTBA

JUISl PELIEHUS] MAaTEMaTHYECKHX 3a1a4
¥ 33/1a4 U3 PA3IMYHBIX 00J1aCTEN HAYKU
U peajbHOMN KU3HU

®yukiuu u rpapuku. CTeneHb
C LEJIBIM ITOKa3aTesIeM

OyHK1MSA, cCIOCOObI 3a1aHus (PYHKITUH.
B3aumHo oOpatHbie pynkuuu. ['paduk
(yHKIIH.

OO6nacth onpeeneHus 1 MHOYKECTBO
3HaueHui pyukiuu. Hymm ¢pyHkimn.
[TpoMexyTKH 3HAKOTIOCTOSIHCTRBA.
YETHblie n HEYETHBIE QYHKITUH.
CreneHsb C UeIbIM MT0Ka3aTeNIeM.
CrannmaptHas ¢hopma 3anucu
JICUCTBUTEIBHOTO YHCJIA.
Hcnonb3oBanue noaxoasiieit GopmMbl
3amuCcy JEeUCTBUTEIbHBIX YMCEI

JUISl pELIEHUS] TPAKTUYECKUX 3aa

Y MIPEJICTABIICHUS JaHHBIX.

OnepupoBarhb NOHATHAMU: QPYHKIHS,
cnocoO0bI 3a1aHus PYHKIMHU, B3AUMHO
oOpatHble QyHKIIUU, 00JIACTh
OnpeaeneHus] 1 MHOKECTBO 3HAUYECHUN
bynkunn, rpaguk GyHKIUH; 4ETHOCTh
Y HEUYETHOCTh (PYHKLUU, HYIIH
GYHKITUH, TIPOMEKYTKH
3HAKOIMOCTOSIHCTBA.

BoinosHATH Npeodpa3zoBaHus
CTENEHEH C IIeJIbIM MTOKA3aTeIIEM.
Hcnonb30BaTh cTaHAAPTHYIO (OpMY
3aIlMCH JICUCTBUTEIIBHOTO YHCJIa.
dopmyMpoOBaTh

U WJLJIIOCTPUPOBATH Tpaduuecku
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CrenenHas pyHKIHS C HATypaJIbHBIM
U 11eJIBIM IT0Ka3aTeneM. EE cBolicTBa 1

rpaduk

CBOMCTBA CTETICHHOM (PYHKITHH.
Bbipaxats popmysiamMu 3aBUCUMOCTH
MEK]ly BEIMYNHAMM.

Hcnoab3oBath HM(poBbIe pecypehl
I TIOCTPOCHUS rpauKoB PyHKIUU

Y N3Y4YECHHS UX CBOMCTB

ApudMeTHIecKnii KOpeHb
N—OM CTEIICHH.
HppanuroHaabHble ypaBHEHUS
Y HEPABEHCTBA

18

ApudmeTrnuecknii KOpeHb
HATypaJlbHOU cTeneHu. JlencTBust

¢ apu(pMETUYECKIUMH KOPHAMH N—OH
CTCIICHHU.

Pemenne nppaimoHanbHbIX YPaBHEHUN
Y HEPABEHCTB.

CoiicTBa u rpaduk KOpHs N-0if
CTEIICHU

DopMyJIHUPOBATH, 3ANIUCHIBATH

B CMMBOJINYeCKO# (popMme

1 WIIOCTPUPOBATH IPUMeEPaMH
CBOWCTBA KOPHS N-O CTEIICHHU.
BoimosnsaTh npeoOpazoBaHus
MppalMOHATbHBIX BEIPAXKEHUMN.
PemiaTb OCHOBHBIE THUIIBI
VMppalMOHAIBHBIX YPABHCHUHN

Y HEPABEHCTB.

IIpuMeHATH NJIM pelIeHust
Pa3JIMYHBIX 32124 UPPALMOHATIbHBIE
YPaBHEHHUS U HEPABEHCTRBA.
CTpouthb, YuTATH IpauK KOPHS N-0M
CTCIICHHU.

Hcnoab3oBath nngpoBbie pecypebl
JUTS TOCTpOoeHUsI TpaduKOB (PYHKITUI
Y U3y4YEHHMS UX CBOMCTB
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DopMyJIbl TPUTOHOMETPHUH. 22 Cunyc, KOCUHYC U TAHT€HC YHUCIIOBOTO OnepupoBarhb NOHATUAMU: CUHYC,
TpuroHomerpudeckue aprymeHTa. ApKCUHYC, apKKOCUHYC KOCUHYC U TAHT'€HC IIPOU3BOJILHOTO
YpaBHEHUS Y apKTaHT€HC YUCIOBOIO apTyMEHTA. yIJIa.
Tpuronomerpruueckasi OKpy>KHOCTb, Hcnonb30BaTh 3a1UCH
ONPEAECTICHUE TPUTOHOMETPUUECKUX MIPOU3BOJIBHOTO yTJja yepe3 00paTHbIE
(GYHKIIAN 9UCIIOBOTO apTyMEHTA. TPUTOHOMETPHUIECKUE QYHKITUU.
OCHOBHBIE TPUTOHOMETPUUECKHE BoinosiHATH Ipeodpa3oBaHus
dopmyinsl. [Ipeobpa3zoBanue TPUTOHOMETPUYECKUX BBIPAKECHU M.
TPUTOHOMETPUUECKUX BBIPAKECHUM. PemiaTb OCHOBHBIE THUIIBI
Pemenne TpuroHomMeTpuyecKux TPUTOHOMETPUYECKUX YPABHEHUH
YPaBHECHUI
[TocnenoBarenbHOCTH 5 [TocnenoBarenbHOCTH, CIIOCOOBI OnepupoBatb NOHATHAMU:

Y IIPOTPECCUH

3aJlaHUs TI0CJIeJOBATEIILHOCTEH.
MOHOTOHHBIE NOCIEA0BATEILHOCTH.
Apudmernueckas 1 reomeTpruuecKas
nporpeccuu. beckoneuHo yOpiBaromast
r€OMETPUYECKasl POTPECCUSL.
CyMMa 0ecKOHEUHO yOBIBAIOIIEH
F€OMETPUUECKOU ITPOrPECCUM.
dopMyiia CII0KHBIX ITPOLIEHTOB.
Hcnionp3oBanue nporpeccun

JUISl PEIICHUS] PeaIbHbIX 3374
IPUKJIAJHOTO XapaKTepa

MOCJIEI0BATEIbHOCTD,
apu(pMeTndecKas u reoMeTpuiecKas
MpOrpeccuu; OECKOHEYHO yObIBaroIas
reoOMETPUYECKAs] IPOrPECCUSL, CyMMa
OeCKOHEUHO yObIBarolen
r€OMETPUUECKOU MPOTrPECCHH.
3axaBaTh I10CJIENOBATEILHOCTH
Pa3JIMYHBIMU CTIOCOOAMH.
IIpumeHsaTs POpPMYJIy CIT0KHBIX
NPOLIEHTOB /IJIsl pellleHus 33/1a4

W3 peaJbHOU NPAKTUKH

(C UCTIOJIB30BAHUEM KAJIBKYJISITOPA).
HUcnoab3oBath cBOMCTBA
IIOCJIEA0BATEIBLHOCTEN U IPOTPECCUN
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IJI1 pCIICHUS pCaJIbHBIX 3aaa4
IPUKIIATHOI'O XapaKTCpa

[ToBTOpEeHue, 06001IEeHNE, 3 OcHOBHBIE MOHSTHS Kypca aareopbl IIpyMeHATH OCHOBHBIE MTOHATHUSI Kypca
cucTeMaTu3alus 3HaHUu! Y HavaJl MaTEMaTUYECKOTO aHaln3a anreOpsl ¥ Ha9aJl MATEMATHIECKOTO
10 kiacca, 0060061IeHNE aHanu3a JJis peuieHus 3aaaqy
Y CUCTEMATHU3alNsl 3HAHU U3 pEAIbHOM JKU3HU U APYTHUX
IITKOJTHHBIX JTUCIIATUIAH
OBLIEE KOJIMYECTBO 68
YACOBIIO ITPOI'PAMME
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11 KJIACC
HanmenoBanue pasnena  |[KoiaudecTso OcHOBHOE coJiep/KaHue OCHOBHBIE BU/IBI IESITEIIBHOCTH
(Temel) Kypca 4acoB oOyyJaronmxcs
CreneHb ¢ pallMOHAJIbHBIM 12 CremneHb ¢ palioHaIbHBIM ®opMyJIHpPOBaATH, 3alIUCHIBATH

IOKAa3aTEeJIEM.
[ToxazarenbHast pyHKLHUA.
[loka3aTenbHbIEC YPaBHEHUS
Y HEPABEHCTBA

nokasaresieM. CBOICTBa CTENIEHHU.
[TpeoOpa3oBanue BbIpaKeHUH,

COJIep KaIlUX PAalMOHAJIBHBIE CTEIICHU.
[loka3arenbHbIE YpaBHEHUS

Y HEPABEHCTBA.

[TokazarenbHas pyHKIUSI, €€ CBOMCTBA
U rpaduk

B CUMBOJINYeCKOil popme

Y WIIOCTPUPOBATH IPUMeEPaMu
CBONCTBA CTEIICHH.

IIpuMeHATH CBOMCTBA CTEIICHU

JU1s1 TIpe0Opa30BaHUsI BBIPAKEHUH.
DopMy IHPOBATH

Y WTIOCTPHPOBATH rpauuecKu
CBOMCTBA MOKa3aTeIbHON (DYHKIINU.
PemaTb OCHOBHBIE THIIBI
MOKa3aTEJbHbIX YPABHEHUM

Y HEPABEHCTB.

HUcnoab3oBath uM(ppoBbIE pecypChl
JUTSl TIOCTPOEHUSI TpauKOB (PYHKIUI
Y U3y4YE€HUs UX CBOWCTB

Jlorapudmuueckast pyHKIus.
Jlorapudmuueckne ypaBHEHUS
U HEPABEHCTBA

12

Jlorapudm uuncna. [lecaruunnie
U HATypaJbHBIC JIOTApU(MBI.
[IpeobpazoBaHue BbIpaKEHUH,
coJiep KaIuX JOTapu(MBbI.
Jlorapudmuueckre ypaBHEHHUS
Y HEpaBEHCTBA.

@OopMyJIUPOBATH, 3aNIUCHIBATH

B CUMBOJIMYeCKOi#l popme

Y WTIKOCTPUPOBATH IPUMeEPAMM
CBOMCTBa JiorapudmMa.

BoInosHsTh TpeoOpa3oBaHus
BBIPKECHUI, COJIEPIKAIINUX JIOTAPU(PMBI.
DopMyJIHPOBATH
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Jlorapudmuueckas QpyHkuus, eé
CBOICTBa U TpaduK

U WUJIIOCTPUPOBATH rpaduuecku
CBOICTBa JIOTapu(PMUUECKON (PYHKIINH.
PemiaTtb OCHOBHBIE TUIIBI
JorapuMHUUECKUX YpaBHEHHI

Y HEPABEHCTB.

Hcnoab3oBath HugpoBbie pecypchbl
JUTsl TOCTpoeHusI rpaduKOB PYHKITUI

Y U3YUYECHHUSI UX CBOMCTB.
3HAKOMMTBCS ¢ MCTOPUEH Pa3BUTHUS
MaTeMaTUKU

TpuroHomerpuaeckue
GYHKIIUU ¥ UX TPAPUKH.
TpuroHomeTpuuecKue
HEPaBEHCTBA

Tpuronomerpruyeckue GyHKIUU, UX
CBOMCTBA U TpaduKu.

[Ipumepsl TPUTOHOMETPUUECKUX
HEPABEHCTB

OnepupoBarb

MOHSITHEM IepuoanyecKas QyHKIIHS.
CtpouThb, aHAJIU3UPOBATD,
CpaBHMBATH Ipaduku
TPUTOHOMETPUUECKUX (PYHKIIHI.
®opmyMpoBaTh

Y WJJIIOCTPUPOBATH rparuecKu
CBOWCTBA TPUTOHOMETPUUYECKUX
byHKITH.

Pemares npocrenme
TPUTOHOMETPUUECKNE HEPABEHCTBA.
HUcnoab3oBath rpapuku 11
pELIECHUs TPUTOHOMETPUYECKUX
HEPaBEHCTB.
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Hcnoan3oBath n(ppoBbIe pecypcbl
JUISL TIOCTPOCHMS TpauKOB QyHKIIHI
Y U3y4eHUs UX CBOICTB

[IponsBogHnas. [IpumeHnenue
MTPOU3BOIHOM

24

Henpepoiubie pyHKkimu. Meron

HHTCPBAJIOB IJIA PCIICHHA HCPABCHCTB.

[IpousBoaHas GyHKIIHUU.
['eomerpuyeckuii u GpU3NUECKU
CMBICJI IPOU3BOJHOIA.

[Ipon3BoAHBIE PTIEMEHTAPHBIX
bynkuuii. [IpousBoaHas CyMMBl,
MIPOU3BEICHUS, YACTHOTO (DYHKIIHA.
[IprMeHeHne MPOU3BOAHON

K MCCJICIOBAaHUIO (PYyHKIIHIA

Ha MOHOTOHHOCTh M DKCTPEMYMBI.
Haxoxnenne HanOOJIBIIIETO

Y HAMMEHBIIIETO 3HaYCHUS QYHKIINH
Ha OTpE3Ke.

IIprumeHenune mponu3BOHOM

JUISL HAX 0K JICHUST HAMUTYYIIIETO
pelIeHrs B IPUKIIAIHBIX 3aa4ax,
JUTs OIpENICTIeHUS] CKOPOCTH MPOIECCa,
3a1aHHOTO (hopMyIIoi uiu rpadhuKkom

OnepupoBatb NOHATUSAMM:
HETpepbIBHAS QYHKIINS, TIPOU3BOTHAS
(GyHKIUH.

Hcnoab30BaTh reOMETPUIECKUAN

U (pU3UYECKU CMBICI TPOU3BOTHON
JUISL pELLIeHUs 3a1a4.

Haxoaurts npon3BogHbIE
3JIEMEHTAPHBIX (DYHKIUN, BBIYUCIATH
IIPOU3BOJAHBIE CYMMBI, IPOU3BEACHUS,
YaCTHOTO (PyHKUHUH.

Hcnoab30BaTh NPOU3BOIHYIO

JUTSL ICCIIeTOBaHUs (DYHKIIMH

Ha MOHOTOHHOCTB U 3KCTPEMYMBI,
NMPUMEHATH Pe3yJIbTaThl
HCCJIEAOBAHMS K IIOCTPOEHUIO
rpa¢ukoB. [IpuMeHSATH TPOU3BOTHYIO
JUISL HAXOKJICHUS] HAWJTYUILEero
pelIeHusI B TPUKJIAJAHBIX, B TOM YUCIIE
COLHAIBHO-D)KOHOMUYECKUX, 3a/1a4ax.
3HAKOMHMTBHCH ¢ UCTOPHEH PA3BUTHUS
MaTeMaTHYECKOr0 aHAJIN3a

26



®denepanbHas pabouast nporpamma | Matemaruka. 10—11 kiraccst (6a30BbIH YPOBEHB)

WHTerpan u ero npruMeHEeHUs 9 [IepBooOpa3nas. Tabnuma OnepupoBatb NOHATUAMM:
epBOOOPA3HBIX. nepBooOpa3Has, HHTErpall.
WHTerpan, reoMeTpuyYECKUii HaxoauTs nepsooOpasHbie
Y (PU3UYECKHUI CMBICT HHTErpaJa. AJIEMEHTAPHBIX QYHKIHI; BBIYHCIATD
Brruncnenue unTerpana o gopmyie UHTETpall o popmy.Jie
Herorona—JIenbunna Herorona—Jleibunna.
3HAKOMHUTBCS C HCTOPHUEH Pa3BUTHS
MaTEMaTUYECKOI0 aHaIn3a
Cucremsl ypaBHEHUI 12 CucreMsl JINHEWHBIX YPaBHEHUN. OnepupoBaTh NOHATHAMU: CHCTEMA

Peienue npukiiagHbIx 3a1a4y

C IIOMOIIBIO CUCTEMBI JIMHENHBIX
YpaBHECHUM.

CHCTEMBI M1 COBOKYITHOCTH LIETIBIX,
palMOHAIIBHBIX, UPPALUOHAIIBHBIX,
MOKa3aTeNbHbIX, JOTaPUPMUUECKUX
YPaBHEHUU U HEPABEHCTB.
Hcnonb3zoBanue rpapukoB GyHKIUN
JUISl PELICHUs] YPDABHEHUN U CUCTEM.
IIprumeHenune ypaBHEHUM, CUCTEM

Y HEPABEHCTB K PELICHUIO
MaTeMaTHYECKHX 3a7a4 U 3a]1a4

U3 pa3MYHbIX 00JacTel HayKu

Y pEeaJbHOW KU3HU

JIMHEVHBIX YPABHEHUH U €€ pelleHUE.
Hcnoab3oBaTh CUCTEMY JTMHEUHBIX
YPaBHEHUM ISl PELLICHUS
IIPAKTUYECKUX 3a/1a4.

HaxoauTthb pemeHus mpoCcTenmmx
CHCTEM U COBOKYITHOCTEN
PalMOHAIBHBIX YPaBHEHUN

Y HEPABEHCTB.

Hcnoan3oBathb rpaduku QyHKIuH
IUISl pELLICHUs] YPAaBHEHUM.
MopaeanpoBarb peajibHbIE CUTYAIIUU
Ha SI3bIKE aJIreOpbl, COCTABISATh
BBIPAXXCHUs, YPABHEHUS, HEPABEHCTBA
Y CHCTEMBI 10 YCIIOBHIO 3a7a4H,
HCCJIE0BATH MOCTPOCHHBIE MO
C UCTIOJIb30BAaHUEM arlnapara ajareopbl
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HarypanbsHbie u nenble yncna

HarypansHeie u niensie yncna
B 33/1a4aX U3 PEATbHOM KU3HMU.
[Ipu3HaKyU 1EIMMOCTH LEBIX YUCET

OnepupoBaTb NOHATHSMM:
HaTypaJIbHOE YUCJIO, LIEJI0E YUCIIO.
Hcnonb3oBaTh Npr3HAKY AETUMOCTH
LEJIBIX YHCEJI, Pa3JIOKEHUE YHCTIa

Ha [IPOCThIE MHOKUTEIH JIsl PEILICHUS
3a1a4

[ToBTOpEHuUe, 00001ICHHE,
CHCTEeMaTH3aIs 3HaHUH

18

OCHOBHBIE IMOHATHUS Kypca anreOphbl
Y HavaJl MAaTEMATUIECKOTO aHAJIN3a,
0000IIIEHNE ¥ CUCTEMATU3AIAA 3HAHUI

Pemiatb npuk/iIagHbie 3a1a4mn

U3 pa3IM4HbIX o0JacTel HayKu

Y PEATbHOM JKU3HU C TOMOIIBIO
OCHOBHBIX MOHATHH Kypca ajreopbl
Y Ha4aJl MaTEMaTUYECKOI0 aHAJIU3a.
Bbi0upath ONTUMAaNBHBIE CIIOCOOBI
BBIYMCIICHUN.

Hcnoab3oBaTh A/ pelieHus 3a1a4
YpaBHEHUS, HEPABEHCTBA U CUCTEMBI
ypaBHEHUH, CBOMCTBA QyHKIUNA

U TpauKoB

OBLIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME

102
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OEJAEPAJIBHAS PABOYAS ITPOTPAMMA YYEBHOI'O KYPCA
«T'EOMETPUS»

HOACHUTEJIBHASA 3AIIMCKA

BaxxHocTpyueOHOTrO Kypca TEOMETpPUM Ha YPOBHE CpPEIHEro OOILIero
oOpa3oBaHusi OO0YCJIOBJICHAa MPAKTUYECKOW 3HAUMMOCTHIO METANpEIMETHBIX H
IOPEIMETHBIX pPE3YyJbTaTOB OOYYEHUS TE€OMETPUM B HAMpPaBICHUU JIMYHOCTHOIO
pa3BuTHs oOydarommxcs, (opMupoBaHUS (YHKIMOHAIGHOW  MaTeMaTHYECKOM
IPAMOTHOCTH, M3YYEHUS NPYTrUX y4eOHbIX TUCUUIUIMH. Pa3zButne y oOydarommxcs

OPAaBUWIBHBIX IIPEACTABICHUN O CYIIHOCTH M IPOMCXOXACHUM T'€OMETPUYECKUX
abCTpakuuid, COOTHOILIEHUU pEATbHOIO M WACATBHOI0, XapaKTepe OTPaKEHUS
MaTEMaTUYECKOM HAyKOU SIBJIEHUI U MPOLECCOB PEATILHOTO MUPA, MECTE T€OMETPUN
B CHCTEME HayK M POJY MAaTEMaTHYECKOIO0 MOJEIMPOBAHUSA B HAyYHOM IIO3HAHUU U
B [IPAKTHKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOI'O MUPOBO33PEHHS 00YJAIOINXCS, a
TaK)K€ KaueCTB MBIIICHUS, HEOOXOIUMBIX JUIsl afanTallii B COBPEMEHHOM OOILECTBE.
['eoMeTpus siBIIsI€TCA OAHUM M3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHErO OOIIEro
oOpa3oBaHMsI, TaK Kak oOOecleyrBaeT BO3MOXHOCTh HM3yU€HHUS Kak JUCLUIUIMH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH, TAK U TYMaHUTAPHOM.

Jlormueckoe MbllUieHHE, (HopMHUpyeMOe TMpU H3YYEHHH OOy4YarolUMUCs
HNOHATUMHBIX OCHOB I'€OMETPUM U MOCTPOEHUM LIETIOYKH JIOTUYECKUX YTBEPIKICHHM
B XOJI€ PEIICHUSI TEOMETPUUYECKUX 3a/1a4, yMEHUE BBIJIBUTATh U ONPOBEPraTh I'MIOTE3bI
HENOCPEACTBEHHO MCIOJIB3YIOTCS IPH PELICHUH 33a4 €CTECTBEHHO-HAYYHOT'O [IUKJIA,
B YACTHOCTH U3 Kypca (PU3UKHU.

YMeHHne OpUEeHTHPOBATHCS B IPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX
o0jacTax JAesITeNbHOCTH 4YesoBeka. OpHeHTauus 4YeloBeKa BO BpPEMEHH H
IIPOCTPAHCTBE — HEOOXOAUMOE YCIOBUE €r0 COLMAIBHOIO OBITHA, OpMa OTPAKEHHUS
OKpY>KaIoIllero MHUpa, YCJIOBUE YCIIEIIHOTO MO3HAHUS U aKTUBHOTO MpPeoOpa3oBaHuUs
nerucTBUTenbHOCTH. OnepupoBaHUWE MPOCTPAHCTBEHHBIMU OOpa3zaMu OOBEAUHSIET
pa3Hble BUIbl  Y4EOHOW W  TPYJOBOM  NI€ATENBHOCTH, SBJSIETCS  OJHUM
U3 Mpo(eccroHaIbHO Ba)XKHBIX KaueCTB, MOTOMY aKTyajbHa 3a7ada (JOpMUPOBAHUS
y 0Oy4Yarommxcsi MpOCTPAHCTBEHHOTO MBIIUICHUS KaK Pa3sHOBUAHOCTH OOpPa3HOrO
MBIIUIEHHS. — CYLIECTBEHHOI'O KOMIIOHEHTa B IIOATOTOBKE K NPAKTUYECKOU
JESATEIBHOCTH 110 MHOTUM HaIlPaBJICHUSIM.

[{enb ocBoeHus nporpamMmsl yueOHOro kypcea «I'eomerpusd» Ha 0a30BOM ypOBHE
oOyueHusi — o01eoOpa3oBaTeibHOE M OOUIEKYJIbTYpHOE Pa3BUTHE OOYyYarOLIUXCs
yepe3  oOecliedeHHEe  BO3MOXKHOCTHM  INPUOOPETEHHMs M HCIIOJIb30BAHMS
CUCTEeMAaTUYECKUX T€OMETPUUECKUX 3HAHUN W JEUCTBUMN, CHEIU(PUUYHBIX T€OMETPHH,
BO3MOXXHOCTH YCIICITHOTO MPOAODKEHHUS OOpa30oBaHMS MO CIEHHATBHOCTAM, HE
CBSI3aHHBIM C IIPUKJIAJHBIM HCIIOJIb30BAaHUEM F€OMETPHH.

[IpuoputeTHbIMM  3ajayaMu  OCBOEHHMs ydeOHOoro kypca «l'eomerpun»
Ha 6a30BoM ypoBHe B 10—11 kiaccax sBISIOTCA:
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(dopMupoBaHUE MPEICTABICHHUS O TEOMETPUM KaK YacTH MUPOBOU KYJIBTYPHI U
OCO3HaHHE €€ B3AMMOCBA3U C OKPYKAIOIIUM MUPOM;

(dopMupoBaHUE TPEACTABICHUS O MHOTOTPAaHHHKAX M TElax BpaIICHUS Kak
O BAXHEWIIMX MATEMATHYECKHX MOJENAX, MO3BOJSIOIIMX ONUCHIBATH M H3Yy4yaTh
pa3HbIC SIBJIEHUS OKPYXKAIOIIETO MUPA;

dbopMHpoBaHHE YMEHHUS paclio3HaBaTh Ha YepTekax, MOJEISAX U B pealbHOM
MHpPE MHOTOTPaHHUKH U TeJla BPalCHUS;

OBJIAJICHHE METOJaMHU PEIICHHs 3aJad Ha IOCTPOCHHUS Ha HU300pAKEHUSIX
IPOCTPAHCTBEHHBIX PUTYD;

(dopmupoBaHue YMEHHUS OMEepUpOBaTh OCHOBHBIMH MOHATUAMU
0 MHOTOTpaHHUKAaX M TeJlaX BPAIlleHUsI U UX OCHOBHBIMU CBOMCTBAMH;

OBJIQJICHUE AJITOPUTMAMM PELIEHHs OCHOBHBIX THIOB 3ahad, (OPMHUPOBAHUE
YMEHUS IPOBOJAUTH HECIIOXKHBIE JTOKA3aTEJIbHBIE PACCYXKICHUS B XOJE€ PELICHUS
CTEPEOMETPUUECKHX 3a/1a4 U 3a7a4 C PAKTUYECKUM COJNECPKAHUEM;

pa3BUTHE MHTEJUIEKTYQJIbHBIX M TBOPUYECKHUX CIIOCOOHOCTEH OO0ydJarommxcs,
[M0O3HABATEJIbHOM  AKTHUBHOCTH,  HCCIEAOBATEIIbCKUX  YMEHHUW, KPUTUYHOCTH
MBILLICHMS;

(dopmupoBanne (YHKIMOHAIBHOM TIpPaMOTHOCTH, PEJIEBAHTHOW TI'€OMETPHHU:
YMEHHE pAaclo3HaBaTh IMPOSBICHUS TE€OMETPUYECKUX MOHATHH, OOBEKTOB H
3aKOHOMEPHOCTEN B pEalbHBIX XWU3HEHHBIX CUTYalUsSX W IPU HU3YyYEHUU IPYTUX
y4eOHBIX  TPEIMETOB, MpPOSABICHUS  3aBUCUMOCTEHl M 3aKOHOMEpHOCTEH,
(GopMynupOBaTh UX Ha SI3bIKE T'€OMETPUM U CO3/1aBaTh I'€OMETPUUYECKUE MOJIENH,
OPUMEHATh OCBOCHHBIM TIE€OMETPUYECKMH amnmapar Juisl pEelIeHUs MPaKTHKO-
OpPUEHTHPOBAHHBIX  3aJady, HWHTEPOPETHPOBATH U  OLEHHUBATh  IIOJIYYEHHBIE
pE3yJIBTaTHI.

OTIMYUTENbHOM  OCOOEHHOCTBIO MPOrpaMMbl 0 TEOMETPUHU  SIBISIETCA
BKJIFOUEHHE B KypC CTEPEOMETPUMM B Hayaje€ €ro M3y4eHUs 3a7ad, pEelIacMbIX
Ha ypOBHE HMHTYUTHBHOIO IO3HAHUS, U OINpeneTEHHBIM 00pa3oM OpraHu30BaHHAas
paboTa HaJl HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO U IPOCTPAHCTBEHHOTO
MBIIUICHNS, CTUMYJHMPYET NPOTEKAHUE HWHTYUTHBHBIX IIPOLIECCOB, MOTUBHUPYET
K JJaJbHEHIIEMY U3YUYEHHUIO NTPEIMETA.

[Ipenmnourenue OTHAETCS HATISAHO-KOHCTPYKTUBHOMY METOAY OOy4YeHHs, TO
€CTh TEOPETUYECKHE 3HAHHUS MMEIT B CBOEH OCHOBE YYBCTBEHHOCTHb IPEIMETHO-
MPAKTUYECKOW JEATEIbHOCTU. Pa3BUTHME NPOCTPAHCTBEHHBIX MPEACTABICHUN
y oOydaromuxcsi B Kypce CTEpEOMETPUU MPOBOAMUTCS 3a CYET peuieHus 3ajad
Ha CO3JaHMe TPOCTPAHCTBEHHBIX O0O0pa30oB W 3aJad Ha  ONEpPUpPOBAHHE
MPOCTPAHCTBEHHbIMH  oOpazamu. Co3maHue oOpaza MPOBOAUTCS C  OMOPOH
Ha HaTJITHOCTh, @ OTIEPUPOBAHKE 0OPa30M — B YCIIOBHUSX OTBIICUCHHSI OT HATJISTHOCTH,
MBICJIEHHOT'O U3MEHEHUS €r0 HCXOAHOTO COACP/KAHUS.

OCHOBHBIMHU  COJIEp)KaTEIbHBIMU JIMHUSIMH Yy4eOHOTO Kypca «l'eomeTpus»
B 10-11 «kmaccax sBisttoTcs: «MHororpanHukn», «[Ipsmpie ©u miockocTu
B NpOCTpaHCcTBe», «Tena BpameHus», «BeKTOpbl U KOOpAUHATHI B MPOCTPAHCTBEY.
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dopmMHUpOBaHUE JTOTHUECKUX YMEHHM pacipeiesieTcs He TOJIBKO MO COAepKaTeIbHBIM
JVHUSM, HO | 10 Toj1aM 00ydeHHUs Ha YPOBHE CpPEeTHEro 0011ero oopa3oBaHmsl.

Conepxxanue 00pa3oBaHUs, COOTBETCTBYIOIIEE MPEIMETHBIM PE3YJIbTaTaM
OCBOGHHUSI TPOrPaMMbI TIO TEOMETPHUH, PACHpPEACIEHHBIM IO TrojJaM OOy4eHHS,
CTPYKTYPHUPOBAHO TaKUM 00pa30M, YTOOBI OBJIAJICHNE TE€OMETPHUCCKUMU TTOHSATHSIMHA
¥ HaBBIKAMH OCYIIECTBIISJIOCH MOCIEA0BATEIBHO U MOCTYIATEIBHO, C COOIIOICHIEM
MIPUHITUTIA IPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKIIOUAJINCH B OOIIYIO CHCTEMY
TC€OMETPHUYECKUX MPEACTABICHUN 00YJarOIUXCS, pacupsisa U yriryossis e€, oOpa3ys
MIPOYHBIC MHOYKECTBCHHBIC CBSI3H.

OO6miee YuCIO 4YacoB, PEKOMEHJOBAaHHBIX I H3y4YeHHsS Y4eOHOro Kypca
«I"eometpust» — 102 gaca: B 10 kiacce — 68 yacoB (2 yaca B Henento), B 11 kimacce —
34 yaca (1 gac B Henemio).

COILEPKXAHUE OBYYEHMUA

10 KJIACC

IIpsiMble U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATUSA cTepeoMeTpur. Touka, npsimasi, INIOCKOCTh, IIPOCTPAHCTBO.
[ToHsiTHE 00 AaKCMOMATUYECKOM NOCTPOEHUHU CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUN
Y CIEJCTBHS U3 HUX.

B3anmHOEe pacnonokeHue TMpsAMBIX B MPOCTPAHCTBE: IMEPECEKANOIIUECS,
napajulesIbHbIE M CKpEIIMBAOIIMeCs npsamble. [1apamienbHOCTh MPSAMBIX U INIOCKOCTEN
B IPOCTPAHCTBE: IApaJUICJIbHBIE IPSMBIE B IIPOCTPAHCTBE, IMAPAJUIEIBHOCTh TPEX
MPSMBIX, NApPaJUIEIbHOCTh MPSAMOW M INIOCKOCTH. YTIJBI € COHAIPaBICHHBIMU
CTOPOHAMHM, yroJ MEXIy NpsAMBIMU B IPOCTpaHCTBE. IlapaninenbHOCTh INIOCKOCTEN:
MapaJUIeNIbHbIE TUIOCKOCTH, CBOWCTBA NapalyieNbHbIX IUIockocTeil. IIpocteiimme
IPOCTPaHCTBEHHbIE (UTYphl Ha IUIOCKOCTU: TeTpaj’Ap, KyO, napaiienenunen,
MMOCTPOEHUE CCUCHUU.

[leprieHIUKYISAPHOCTh MPSAMOW M IUIOCKOCTH: MEPIECHIUKYJISIPHBIE MPSMBIE
B [IPOCTPAHCTBE, NPSAMbIE NTapaJUICIIbHBIC U IEPIICHANKYJIAPHBIE K INIOCKOCTH, IPU3HAK
NEPIEHAUKYJIAPHOCTH HPSIMOU U IUNIOCKOCTH, TEOPEMA O NMPAMOMN MEPIEHIAUKYIISIPHON
IJIOCKOCTHU. YTJIbI B POCTPAHCTBE: YOI MEXAY NPAMOU U TUIOCKOCTBIO, IBYTPAHHBIN
YIOJI, INHEMHBIN YIroJI ABYTPAHHOTO yIuia. [leprenauKysp 1 HakJIOHHbBIE: PACCTOSTHUE
OT TOYKHU JI0 TJIOCKOCTH, PACCTOSTHUE OT MPSMOW JI0 MIOCKOCTH, MPOEKIHs (PUTYPBI
Ha IUIOCKOCTh. [lepneHauKyasapHOCTh IUIOCKOCTEM: NMPU3HAK IEPIEHIUKYISIPHOCTH
JBYX ILIOCKOCTEU. Teopema o0 TpEX NEPNEHINKYIAPaXx.

MHOrorpaHHMKHU
[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOTPAHHUKA, BBIMYKJIBIE U
HEBBINTYKJIBIE MHOTOTPAaHHHUKHM, pa3BEPTKA MHOrorpaHHuika. IIpu3sma: n-yronbHas
npu3Ma, rpaHd U OCHOBAHMSI MPHU3MBI, MpsiMas M HAKJIOHHAs MpU3MbI, OOKOBas U
MOJIHAsI TOBEPXHOCTh NpU3MbIL. [lapannenenunesn, npsAMOyroibHbBIN MAPAIUICICIUIIE]T
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U ero cpoiicTBa. [Iupamunaa: n-yroyipHas nupaMua, rpaHd ¥ OCHOBAaHWE NUPAMUIBbI,
OOKOBasi M MOJIHAS NOBEPXHOCTh NMUPAMHU[BI, NIPABWIIbHASA U ycEeu€HHas MUpaMuia.
OneMeHTbl Mpu3Mbl M NHUpaMuibl. IIpaBuiabHBIE MHOTOIDAHHMKHU: IIOHSITHE
MPaBUJIBHOTO MHOTOTPAaHHUKA, NpaBWIbHAs NpHU3Ma M IpaBWIbHAs MHUpaMUAA,
MpaBWJIbHAS TPEYToJibHAsl MUpaMUAa U MPAaBHIbHBIN TeTpadap, Kyo. [IpencraBnenue
O MPABWJIbHBIX MHOTOI'PAaHHUKAX: OKTa3JIp, JOJAEKAa3Ap U uKocasap. CeueHus: mpu3Mbl
Y IUPAMUJIBI.

CummeTpusi B TPOCTPAHCTBE: CUMMETPUS OTHOCUTENBHO TOYKH, MPSMOA,
IJIOCKOCTH. DJIEMEHThI CHMMETPHUH B NMUpamMuAax, rnapauiejenuenax, npaBHuIbHbIX
MHOTOTPaHHHUKAX.

Boruncnenue 31eMEHTOB MHOTOIPaHHUKOB: p&€0pa, nuaroHaiu, yrisl. [Tnomans
OOKOBOW MMOBEPXHOCTM M TIOJHOM TMOBEPXHOCTH MNPAMOW MPU3MBI, IUIOMIA/Ib
OCHOBaHMIi, TeopemMa 0 OOKOBOI MOBEPXHOCTH MPsAMOM Npu3Mebl. [lnomans 00koBOM
MOBEPXHOCTU U TMOBEPXHOCTH NPABWIBHOW MNHPAMHUJIBI, TEOpEMa O IUIOIIAN
yceuénHoi nupamuipl. [lonstre 06 00béMe. OOBEM MHpaMubl, IPU3MBI.

[lonobubie Tena B npocTpaHcTBe. COOTHOLIEHUS MEXAY IUIOMIAIIMU
MOBEPXHOCTEN, 00BEMaMU MOJOOHBIX TEN.

11 KJIACC

TeJsia BpaneHus

[unuaapuyeckas MOBEPXHOCTh, 0Opa3yroIIue MWIMHAPUUESCKON MOBEPXHOCTH,
OCh IUJIUHAPUYECKONU TOBEepXHOCTH. Llunuuap: ocHOBaHUS 1 GOKOBasi TOBEPXHOCTD,
o0OpasyroIas v 0Ch, IJIOIIA b OOKOBOM M MOJHOM MTOBEPXHOCTH.

Konunueckasi moBepxHOCTb, OOpa3yrolre KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIlIMHA KOHUYECKON noBepxHocTH. KoHyc: ocHOBaHME U BeplliiHa, 00pa3yromas u
OCh, IUIONIA> OOKOBOM M IMOJHON MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yroIme 1
BBICOTA, OCHOBaHUS U OOKOBAsi TOBEPXHOCTb.

Chepa u map: meHTp, paguyc, AUAMETP, IUIOMIAAb MOBEPXHOCTH CheEphl.
B3anmHoe pacrnonokenune chepbl M TJIOCKOCTH, KacaTelbHasl IJIOCKOCTh K cdepe,
JI01a1b CEephl.

N3o00pakenue e BpaleHus Ha MII0CKOCTH. Pa3BépTka muinmHapa U KOHyca.

KomOuHainuu Ten BpamieHusi ¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK, OTTUCAHHBIN
okoJi0 cdepsl, chepa, BNUCaHHAS B MHOTOTPAHHUK, WJIH TEJIO BPAICHUS.

[Tonstue 06 06BEMe. OcHOBHBIE CBOMCTBa 00BEMOB Tei. Teopema 00 o0béMeE
IPSIMOYTOJILHOTO Tlapajuienenuneaa u ciaeactsus u3 He€. O0bEM NUIMHIIPA, KOHYCA.
O0BEM mapa u wioaab cQepsl.

[TogoGubie Tenma B mpoctpadncTBe. COOTHOMICHUS MEXIY TUIOMIAASIMU
MOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TEN.

Ceuenus mumHapa (MapajjiesibHO U MEPIeHIMKYISIPHO OCH), CEYEHUsl KOHYycCa
(mapanienbHOE OCHOBAHUIO U MIPOXOJIAIIEE Yepe3 BEPILIMHY), CEUCHHUS 11apa.
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BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha MIOCKOCTH U B MpocTpaHCcTBE. CII0KEHUE W BBIYMTAHHE BEKTOPOB.
YMHOXXEHHE BEKTOpa Ha 4ucio. PasnoxkeHue BEKTOpa IO TPEM HEKOMILIAHAPHBIM
BekTopaMm. [IpaBuno napamienenunena. Pemenue 3ana4, CBs3aHHBIX C IPUMEHEHUEM
IIPaBUJI IEUCTBUMN C BeKTOpamu. [IpsmoyrosibHas cucteMa KOOpAUHAT B IPOCTPAHCTBE.
Koopannate! Bexropa. IIpocrelimue 3aqaun B KOOpAMHATaX. YOI MEKy BEKTOPAMHU.
CkansipHo€ MpOM3BEIECHUE BEKTOPOB. BhluncieHWE yrioB MeEXIAy NOPSIMBIMA H
IUIOCKOCTAMH. KOOpAMHATHO-BEKTOPHBIN METO/ ITPU PEILIEHUN T€OMETPUYECKUX 3a/1a.

HHPEIMETHBIE PE3YJIbTATBI

K konny oOyuenus B 10 kiacce oO0ydaromIMiCA MOJYYUT CIEAYIOLIUE
peIMeTHBIC PE3yIbTaThI:

OTIEpUPOBATH MOHATHAME: TOUKA, IPSIMasi, TUIOCKOCTH;

OPUMEHATh AKCHOMBI CTEPEOMETPUM U CIEIACTBUSA U3 HUX MPU pPELICHUU
r€OMETPUYECKUX 33]1aY;

OTIEpUPOBATH MOHATHIMH: MAPAJUIETFHOCTh U MEPIEHANKYISIPHOCTh MPSIMBIX U
IIOCKOCTEH;

KJIaCCU(PUIIMPOBaTh B3aMMHOE pACIOJIOKEHHWE TPSIMBIX M IJIOCKOCTEH
B [IPOCTPAHCTBE;

OTIepUPOBATH MOHITUAMM: JBYTPAHHBIA YTOJ, TPAaHU IBYTPAHHOTO yIia, pedpo
JBYTPAHHOTO YIJIa, IMHEHHBIN YroJl IBYTPaHHOTO yIiia, TpajycHasi Mepa JIBYTpaHHOTO
yria;

OTIEpUPOBATh TOHSATHUSMHU: MHOTOTPAHHUK, BBIMYKIBIA W  HEBBITYKIIBINA
MHOTOTPaHHHUK, 3JIEMEHThI MHOI'OIPaHHUKA, TPABUJIbHBIN MHOTOIpPaHHUK;

pacrno3HaBaTb OCHOBHBIE BHJIbl MHOTOTPaHHMKOB (MHMpamMuaa, IpU3Ma,
IpSIMOYTOJIbHBIN Mapaienenumes, Kyo);

KJIacCU(PUITMPOBATh MHOTOTPAHHHUKH, BBIOWPAsi OCHOBAHUS ISl KJIaCCU(UKAIINH
(BBIMTYKJIbIC U HEBBIMYKJIbIe MHOTOTPAHHUKH, TIPaBUIIbHBIE MHOTOTPAHHUKH, IPSIMBIE U
HAKJIOHHBIE TIPU3MBI, NTapaJljiesIeunebl);

OTIepUPOBAThH MOHATUSAMU: CEKYIas MIIOCKOCTh, CEYCHNE MHOTOIPAaHHUKOB;

OOBSCHATH MPUHIUIIBI TOCTPOCHUS CEUCHUI, UCTIOIb3YsI METOJ CIE/I0B;

CTPOUTH CEYCHHUS] MHOTOTPAHHHKOB METOJIOM CJIEIOB, BHITIOJNHATH (BBIHOCHBIC)
IUIOCKME YEPTEKU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (QUTYpP: BHUJ CBEpPXY, COOKY,
CHU3Y;

pelaTh 3aJa4d Ha HaXO)KJIEHHE T€OMETPUYECKUX BEJMYHMH M0 o0pa3laM HWiH
aNropuT™MaM, TIPUMEHSISI M3BECTHbIE AHAJUTHYECKME METOAbl IMpU pEIICHUU
CTaHIAPTHBIX MAaTEMAaTHUYECKHUX 3a/1a4 Ha BBIUMCICHHE DPACCTOSHUM MEXAY IBYMS
TOYKaMH, OT TOYKHU JI0 IPSIMOM, OT TOUYKHU JI0 TJIOCKOCTH, MEKIY CKPEIIMBAIOIIUMUCS
OPSIMBIMU;

pemaTh 3aJaud Ha HaxXO0XKJEHHWE T€OMETPUUYECKUX BEJIUYMH MO o0pasliaMm HId
aNIropuT™MaM, NPHUMEHSS W3BECTHbIE AHAIMTUYECKHME METOAbI MPH PEIICHUH
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CTAaHJAPTHBIX  MAaTeMaTH4YeCKMX  3aJad HAa  BBIYUCJIEHUE  YIVIOB  MEXAY
CKPEILLMBAIOIIUMUCS NPAMBIMU, MEXAY IIPAMOU U INIOCKOCTBIO, MEKIY IUIOCKOCTSAMY,
JIBYI'PAHHBIX YIJIOB;

BBIUUCTATH OOBEMBI U IJIOMAAM TOBEPXHOCTEM MHOTOTPAHHUKOB (MIpHU3Ma,
NUpaMuia) ¢ MpUMEHEHHEM (HOPMYII, BEIYUCISATH COOTHOIICHUSI MEXKAY IUIOMIAIIMU
HOBEPXHOCTEHN, 00bEMaMU 110JIOOHBIX MHOTOTPaHHHUKOB,

OIIEPUPOBATH MTOHATUAMU: CUMMETPUS B IIPOCTPAHCTBE, LICHTP, OCh U IJIOCKOCTh
CUMMETPHH, LICHTP, OCh U IJIOCKOCTh CUMMETPHUH (PUTYPBL;

U3BIIEKAaTh,  MpPeOOpa3oBBIBATH U HUHTEPIPETHPOBATH  HMHQPOPMAIHIO
0 MPOCTPAHCTBEHHBIX F€OMETPUUYECKHUX (UTYypax, MPEACTABICHHYIO HAa YEpTEkax W
PUCYHKAX;

MIPUMEHATh TeOMETpUIeCKre (HaKThl JJIA PEIICHHUS] CTEPEOMETPUUYSCKHUX 3ajad,
IIPEINOIaraloIuX HECKOJBKO IIaroB PEIICHHs], €CJIM YCIOBUSl MPUMEHEHUS 3aJaHbI
B sSIBHOU (popme;

OPUMEHSTh  MPOCTEHIME  MPOrpaMMHBIE  CpPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUU CTEPEOMETPUUECKUX 3a]1aY;

MIPUBOJANTH MPUMEPHI MATEMATHUECKUX 3aKOHOMEPHOCTEH B MPUPOJIC U KHU3HHU,
pacro3HaBaTh MPOSBICHUE 3aKOHOB TEOMETPUH B UCKYCCTBE;

NPUMEHSTh TOJYYEHHbIE 3HAHHWS Ha TMPAKTHUKE: aHAIM3UPOBATh pPEAIbHbBIC
CUTyallUM ¥ TPUMEHSTh U3YYCHHBIC TIOHATHUS B TIPOILIECCE IIOMCKA PpEeIICHUs
MaTeMaTU4YecKu chopMyTupOBaHHOM MPOOIEMBI, MOJIETUPOBATh PeabHbIC CUTYaAIlUU
Ha $S3BIKE TEOMETPHH, HCCIENOBAaTh MOCTPOCHHBIE MOJEIN C HCIOJIb30BaHUEM
TCOMETPUYCCKUX TOHATHA M TEOpeM, ammapara ajreOpbl, pemiarh MPaKTHYECKHE
3a/lauu, CBA3aHHBIC C HAXOXKICHUEM T€OMETPUIECKUX BEIIHYKH.

K koniy o0yuenus B 11 kiacce obygaroniuiicss Hay4uTCs:

OTICpUPOBATh TOHATHUSAMHU: IHJIMHIPUYECKAass IMOBEPXHOCTh, 00pa3yroimue
MAJTUHAPUYECKON TTOBEPXHOCTH, NUIUHAP, KOHUYECKAs MOBEPXHOCTh, 00pa3yroIIHe
KOHUYECKOW TTOBEPXHOCTH, KOHYC, CheprudecKas MOBEPXHOCTb;

pacrmo3HaBaTh Teja BpalleHus (IUIUHIp, KOHYC, cdepa u map);

OOBSCHSATH CIIOCOOBI TTOJTYYCHUS TEII BPAIICHUS;

KJIacCU(PHUITMPOBATH B3aUMHOE PACIIOJIONKEHUE CPEephI U TUIOCKOCTH;

OTICpUPOBATh TOHATHUSMH: IIAPOBOM CETMEHT, OCHOBAaHHME CETMEHTA, BBHICOTA
CEerMCHTa, IIapOBOM CJIOM, OCHOBAHHME IIAPOBOTO CJIOS, BBICOTA IAPOBOTO CJIOA,
IapOBOU CEKTOP;

BBIYHUCIISATh OOBEMBI M TUIOMIAIA TIOBEPXHOCTEH TEJ BpAICHUS, TEOMETPUICCKUX
TEJ C IpUMEHEHHEM (OpMYIT;

OTIEpUPOBAThH MOHATUSMHU: MHOTOTPAHHUK, BIUCAHHBIA B Cepy M ONMUCAHHBINA
okoJio chepsl, chepa, BMcaHHas B MHOTOTPAHHUK WUJTM TEJIO BPAIICHHUS,

BBIYUCIISITh COOTHOIICHUS MEXIy IUIOMAIIMHA TOBEPXHOCTEH M 00BEMaMu
ITOJJOOHBIX TEII;
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n300paxaTh wu3ydaemble (GUTYpPHl OT PYKHM U C TPUMEHEHHUEM MPOCTHIX
4epTEXKHBIX HHCTPYMEHTOB;

BBITIOJHATH (BBIHOCHBIE) TJIOCKHE UYEPTEKU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX
¢duryp: BuI cBepxy, cOOKy, CHU3Y, CTPOUThH CEUCHUS TEJ BPAILICHUS;

U3BIIEKAaTh,  WHTEPIPETHPOBATH M MpeoOpa3oBbIBaTh  HHPOPMAIUIO
O IPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (UTypaX, MPEACTABICHHYIO Ha 4YepTexax U
pHUCYHKaX;

OIIEpUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBINOJIHATH AEUCTBUS CII0KEHUS BEKTOPOB, BEIUUTAHUSI BEKTOPOB M YMHOKEHHUS
BEKTOpa Ha YKCIIO, OOBSICHATh, KAKUMU CBOMCTBAMH OHU 00JIaAat0T;

IPUMEHSATH MPABUIIO NapaJIIeIICIIUIIEAA;

ONEpUpPOBATh MOHATUAMU: JEKAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOD,
MOAYJb BEKTOpA, PABEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOpA, YroJl MEXIY
BEKTOpPaMH, CKAJIIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTODBI;

HaxoJIUTh CYMMY BEKTOPOB M IPOM3BEJICHUE BEKTOPA HA YHUCIO, YrOJ MEXKIY
BEKTOpaMH, CKaJSIpHOE IMPOM3BEIEHUE, pPacKiIaAblBaTh BEKTOp 1O JABYM
HEKOJUIMHEAPHBIM BEKTOPaM;

3a/1aBaTh IUIOCKOCTh YpPAaBHEHHMEM B JIEKaPTOBOW CHUCTEME KOODPJHHAT;

MPUMEHSATh T€OMETpPUUECKUEe (PAKThI AJIA PEIICHHUsS] CTEPEOMETPUUYECKUX 3a]1ad,
[PEAINOIAraroIuX HECKOJBKO IIaroB PEIICHHUs], €CJIA YCIOBHS NPUMEHEHUS 3a/1aHbl
B IBHOM (popme;

pemiaTh NPOCTEHIIME TEOMETPUYECKUE 3a/Jauyd Ha IPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METOAA;

pemars 3aa4y Ha J0Ka3aTeIbCTBO MATEMAaTUYECKUX OTHOILICHNU U HAXOXKACHUE
reOMETPUUYECKUX BEJIWYMH MO oOpasliaM WM ajJropuTMaM, MPUMEHsSl HU3BECTHBIC
METO/Ibl IPU PEUIEHUU CTaHAAPTHBIX MATEMATHYECKHUX 3a/1ay;

IMPUMEHATHh  MPOCTEHIIME  MPOrpaMMHBIE  CPEICTBA U 3JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUUYECKUX 33/1aY;

OPUBOJUTH MPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJIE U KU3HHU,
pacno3HaBaTh NMPOSIBJICHUE 3aKOHOB FTEOMETPUU B UCKYCCTBE;

OPUMEHSTh MOJYYEHHbIE 3HAHUS HAa NPaKTUKE: aHaJU3UpPOBATh peajbHbIC
CUTyallUM M TPHUMEHSATh W3YUYEHHBIE TOHATHS B IMPOLIECCE IOHUCKA PELICHUS
MaTeMaTHYeCKH c(hopMyITHMpOBAaHHON MPOOIEMbI, MOJCIUPOBATh pealbHbIE CUTYAlluU
Ha SA3BIKE TE€OMETpPUHU, HCCIEAOBaTh MOCTPOEHHBIE MOJEIU C HCIOJIb30BAHUEM
reOMETPUUYECKUX TOHITHM M TEopeM, ammapara ainreOpbl, peliaTh MNpaKTUYeCKUe
3a]1a4yM, CBA3aHHbIE C HAXOXKIECHUEM I€OMETPUYECKHUX BEIHYUH.
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10 KJIACC
HaunmenoBanue paznena  [KonuyecTBo OcHOBHOE coziep>KaHne OcHOBHBIE BUJIbI AEATEIBHOCTH
(Templ) Kypca 4acoB 00yJaromuxcs
BBenenue B crepeoMeTpHIo 10 OCHOBHBIE MMOHSTHUSL CTEPEOMETPUU: AKTYaJaIu3upoBaTh (HaKThl 1 METOIbI

TOYKa, IPsSIMasi, TIIOCKOCTb,
npocTtpadcTBo. [IpaBuia uzoopaxenus
Ha PUCYHKaX: U300paKeHUS
MJIOCKOCTEH, MapaieTbHBIX TPSIMBIX
(OTpe3KOB), CepeIMHBI OTPE3KA.
[TonsTus: nepecekaromuecs
IUIOCKOCTH, TIEpECEKaIOLINeCs IpsIMast
U TUIOCKOCTb.

3HAaKOMCTBO C MHOTOI'DAaHHUKAMU,
U300paKeHHEe MHOTOTPAHHUKOB

Ha PUCYHKaX, Ha MPOEKIIMOHHBIX
yeprexkax. HauanbHbie cBeeHUS

0 KyOe ¥ mupamMuie, X pa3BEPTKU

1 Moien. CedeHnst MHOTOTPaHHUKOB.
[TonsiTrie 00 akCHOMATUYECKOM
MOCTPOCHUHU CTEPEOMETPUU: aKCHOMBI
CTEPEOMETPHUH U CIEACTBUS U3 HUX

IJIAHUMETPHH, PEICBAaHTHBIC TEME.
IMonyuaTts npeacTaBaeHUs

O MPOCTPAHCTBEHHBIX PUTYpaX,
pazouparth MpoCTEMIINe MpaBuiia
U300pakeHHsl 3TUX QUTYP.
HN300paxaTh NpsIMyIo U MIOCKOCTh
Ha PUCYHKE.

Pacno3zHaBaTh MHOTOTPaHHUKH,
nupamuiy, Kyo, Ha3pIBaTh UX
AIIEMEHTHI.

JejaTh pUCyHOK KyOa, MUpaMu/IbI,
HaXOJIUTh OMIMOKHN B HEBEPHBIX
M300paKCHUSX.

3HAKOMHUTBHCSA C CCUCHUSIMU,

C METOJOM CJI€/IOB; UCII0JIb30BATh
IS TIOCTPOCHUS CEYCHHSI METO/T
CJIEJIOB, KPATKO 3aITMChIBATH IIaru
MOCTPOCHUS CEUCHHUS.
Pacno3HaBaThb BUJI ceueHUS
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Y OTHOIIICHUH, B KOTOPBIX CEUCHUE
nenut pedpa Kyba, HaXOIUTh TUIOIIA/Ib
CCUCHMUSI.

Ucnoan3oBath nogodue npu
pELIEHNH 3a/1a4 Ha IOCTPOEHUE
CEUYECHUI.

3HAKOMUTBCH C aAKCHOMAaTUYECKUM
MIOCTPOCHUEM CTEPEOMETPUH,

C aKCMOMaMH CTEPEOMETPHUH

U CJIEACTBUSMU U3 HUX.
NisrocTpupoBaTh aKCHOMBI
pUCYHKaMU U IpUMEpaMu

U3 OKpY’Karollei 00CTaHOBKHU

[IpsiMBIE U TIIIOCKOCTH

B IIPOCTPAHCTBE.
[TapajuieIbHOCTH NPSMBIX
Y TIJIOCKOCTEN

12

B3auMHOe pacnonoxeHue npsmbIx
B IIPOCTPAHCTBE: NIEPECEKAOIINECH,
NapaJiyIeIbHbIE U CKPEIMBAIOIIUECS
psIMBIE.

[TapannenbHOCT MPAMBIX

Y TIJIOCKOCTEW B IIPOCTPAHCTBE:
napaJiyieIbHbIEC MPSIMbIE

B [IPOCTPAHCTBE; NapPaLIEIbHOCTD
TPEX MPSAMBIX; APAJUIEIbHOCTD
MPSIMOM U TIJIOCKOCTH. Y TJIBI

C COHAIPABIICHHBIMUA CTOPOHAMH; YT OJI
MEXAY NPSIMBIMH B IIPOCTPAHCTBE.

AKTYaaIu3upoBaTh (HaKThl 1 METOIbI
TJIAHUMETPHH, PEICBAaHTHBIE TEME,
MIPOBOJIUTH AHAJIOTHH.

IlepeuncisiTb BO3MOXKHBIE CITOCOOBI
PACIIOJIOKCHUS ABYX MPSAMBIX

B POCTPAHCTBE, UIUTFOCTPUPOBATH UX
Ha TIpUMEpax.

JlaBaThb onpenesieHue
CKPENIMBAIOIINXCS MTPSMBIX,
(bopMyIMpPOBATh MPU3HAK
CKPENIMBAOIINXCS TIPSIMBIX

Y TIPUMEHSTH €TO0 MPHU PEIICHUU
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[TapannenbHOCTH TIIIOCKOCTEM:
MapaJUICIIbHBIE THNIOCKOCTH; CBOMCTBA
MAPAIUICIBHBIX TNIOCKOCTEH.
[Ipocreimme npoCcTpaHCTBEHHBIE
(bUTypHI Ha ITIOCKOCTH: TETPa’dap, KyO,
MapaJUICIICIUIIE]T; TOCTPOCHUE
CCUYCHUM

3a/1ay.
Pacno3naBathb npusMy, Ha3bIBaTh €€
DJIEMEHTBI.

Crpontsh ceueHHs IPU3MBbI

Ha FOTOBBIX YEPTE)KAX.
IlepeyncsiTb BO3MOXKHBIE CLIOCOOBI
B3aMMHOI'0 PACIIOJIOKEHUS PAMOU

U IJIOCKOCTHU B IIPOCTPAHCTBE,
IIPUBOJUTH COOTBETCTBYIOLIHE
IIPUMEPBI U3 PEATIbHOM KU3HMU.
/laBaThb onpeaeieHue
MapaJuIEIbHOCTH MPAMOMN

Y TJIOCKOCTH.

D®opMyJTHPOBATH IPU3HAK
MapaJuIeIbHOCTH MTPSMOU

Y IUNIOCKOCTH, YTBEPKIACHUE O IIPAMOU
[IEPECEUYEHUS IBYX TUIOCKOCTEM,
MIPOXOAIIMX YEPE3 NapalIeIIbHbIE
MIPSIMBIE.

Pemarp mpakTrdeckue 3agauu

HA IOCTPOCHUE CEYECHUH
MHOT'OTPaHHUKA.

OO0BbsACHATD CITyyan B3aMMHOIO
PAaCIOJIOKEHUS TIOCKOCTEN.

JlaBaThb onpeeseHue MapayIeIbHbIX
IJIOCKOCTEN; MPUBOJAUTH IPUMEPHI
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W3 pEaJIbHOM )KU3HU U OKPYKAIOIICH
00CTaHOBKH, HJUTOCTPUPYIOLIUE
MAPAJIIEITBHOCTD TIIOCKOCTEM.
Hcnoab3oBaTh NpU3HAK
IIapaJuIeIbHOCTH IBYX INIOCKOCTEM,
CBONCTBA ITapaJUIENIbHBIX INIOCKOCTEN
IIPU PELICHUU 3a/1a49 HA MIOCTPOEHUE.
OO0BACHATH, YTO HA3BIBACTCS
MapasuiesIbHbIM NPOEKTUPOBAHUEM

Y KaK BBITIOTHSAETCS IPOCKTUPOBAHUE
¢buryp Ha II0CKOCTb.

M300paxkaTh B napajuieIbHON
MPOEKIINH Pa3TUYHbIC
reoMeTpuyecKue (pUrypel.
MoaeaupoBarh peajabHbIC CUTYallUU
Ha A3bIKE TEOMETPUU, UCCIENOBATh
IIOCTPOEHHBIE MOJEIH

C UCIIOJIb30BaHUEM T€OMETPUUECKUX
TTOHSITHM.

Hcnonb30BaTh [py peLICHUH 33/1a4
Ha TOCTPOCHUE CEYECHU U TTOHSTHE
MapajuIeIbHOCTH, IPU3HAKU

Y CBOMCTBA NMapauIeIbHbBIX IPSIMBIX
Ha IJTIOCKOCTH
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[leprieHANKYISAPHOCTD TPSIMBIX
U TUIOCKOCTEN

12

[lepnieHIUKyYISAPHOCTD IPSIMOU

Y IJIOCKOCTH: MEPIIEHANKYIISIPHBIE
IpsIMBIE B IPOCTPAHCTBE, NPSIMbIE
IapaJulesIbHBIE U IEPIICHINKYIIPHBIC
K IUNIOCKOCTH, IPU3HAK
NEPHEHANKYJIIPHOCTH NPAMON

Y IJIOCKOCTH, TEOPEMA O MPSIMOMN
IIEPIIEHIUKYJIAPHOU IIJIOCKOCTH
IleprieHIMKYIISp U HAKIIOHHBIE:
pPacCTOSIHUE OT TOYKH 10 IUIOCKOCTH,
pPacCTOSHUE OT MPSMOU A0 IUIOCKOCTH

AKTYaJaIu3upoBaTh (HaKThl 1 METO/IbI
IJIJAHUMETPUH, PEJICBAHTHBIE TEME,
MIPOBOAUTH AHAJIOTHUH.

O0BsACHATH, KAKOU yIroJl Ha3bIBACTCS
YTJIOM MEXKy NIEPECEKAIOIINMUCS
MPSMBIMU, CKPEIIUBAIOIIIUMHUCS
MPSIMBIMH B TIPOCTPAHCTRBE.

JlaBaTh onpenesieHue
MIEPIICHIUKYIISIPHBIX TPSMBIX

Y IPSIMOU, IEPIICHIUKYJISIPHOM

K IJIOCKOCTH.

Haxoaurtsb yriibl MEXIY
CKPEIUBAIOIIUMHUCS MPSIMBIMU B KyOe
U TIUpaMHUJIE.

IIpuBoaUTHL NPpUMEPBI U3 PEATLHON
’KU3HU U OKPYXKaroleld 00CTaHOBKH,
WJUTFOCTPUPYIOLIUE
MEePIECHIUKYISIPHOCTD MPSIMBIX

B IPOCTPAHCTBE

Y MEPIICHANKYISIPHOCTH MPSIMOM

K IMJIOCKOCTH.

DopMyJIHPOBATH IIPUHAK
MIePIICHIUKYJIIPHOCTU MPSIMOU

Y TUIOCKOCTH, IPUMEHSITh €ro Ha
MPAKTUKE: OOBSICHSITH
MIePIICHIUKYJISIPHOCTh pedpa Kyda

Y AMaroHalid €ro rpaHu, KOTopas ero
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HE COJICPKUT, HAXOAUTH JIJINHY
JauaroHanu Kyoa. BeuuciasTe BHICOTY
NPABUWIBHOU TPEYTOJIBHOU

Y IPAaBUJIBHOM YETHIPEXYTOJIbHOU
nyupamMu/l 1o JJIMHaM peodep.

Pemarsp 3a1aun Ha BEIYUCIICHUS,
CBSI3aHHBIE C IEPIICHANKYIISIPHOCTHIO
MPSAMOM U IIOCKOCTH,

C UCTIOJIb30BAaHUEM IIPU PELICHUU
IJIAHUMETPUUECKUX (HaKTOB

Y METO/IOB.

OOBACHATD, YTO HA3LIBAIOT
MEPIEHIUKYJISIPOM U HAKJIOHHOM

13 TOYKH K TJIOCKOCTH; ITPOCKIIMEN
HAKJIOHHOM Ha MII0CKOCTh. OOBICHATD,
YTO HA3bIBAECTCS PACCTOSIHUEM:

OT TOYKH JI0 TNIOCKOCTH; MEXIY
MapajuIeIbHBIMU IUIOCKOCTAMU; MEXKIY
MPSAMOM Y MAPAJUICIIBHOUN €1
TJIOCKOCTBIO; MEXKITY
CKPEIIMBAIOMIUMUCS TPSIMBIMH.
Haxoaurthb 3TH pacCTOSHUS B IPOCTHIX
ciiydasix B KyOe, mupamuse, mpusme.
MoaeaupoBarh peajabHbIC CUTYallUU
HAa SI3bIKE TEOMETPHH, UCCIIEI0OBATh
MMOCTPOCHHBIE MOJEIN

C HCMOJIb30BAHUEM I'€OMETPUUECKUX
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TTOHSTHM.

Ucnoan3oBaTh npu pelieHny 3aaa4
HAa MOCTPOCHUE CEUCHUN TEOPEMY
[Tudaropa, cBoiicTBa MPSIMOYTOJILHBIX

TPEYTOJIBHUKOB

YT71bl MKy IPSIMBIMU U 10 VYTIu1bl B IPOCTPAHCTBE: YOI MEXAY AKTYaJu3upoBaTh PaKThl U METO/IbI
IIJIOCKOCTSIMU IIPSAMOM U IJIOCKOCTBIO; IBYIPAHHBIN IJIJAHUMETPUH, PEIICBAHTHBIE TEME,

yTOJ1, INHENHBIN YTOJ IBYTPAHHOIO [IPOBOJUTH AHAJIOTUHU.

yria. /laBaThb onpeaejieHue yria Mexay

[leprieHIMKYISAPHOCTH TUIOCKOCTEN: IIPSAMOU U IIJIOCKOCTBIO,

IIPU3HAK IIEPIIEHAUKYIIIPHOCTH ABYX (bopMyIupOBaTh TEOPEMY O TPEX

mIockocTer. Teopema o Tpéx MEePIEHANKYIIApax U OOpaTHYIO K HEH.

NIEPIICHIUKYJISIPaX Haxoaurh yroa Mexay npsmoun

Y TJIOCKOCTBIO B MHOTOTPAHHUKE,
PacCTOSTHUE OT TOUYKHU O MPSMOU

Ha IJIOCKOCTH, UCITOJIb3YsI TEOPEMY

0 Tp€x nepneHaukysapax. [Iposoauts
HA YEpPTE)KE NEPIECHIAUKYISP: U3 TOUKH
Ha NPSIMYIO; U3 TOUYKU HA TIIOCKOCTb.
JaBath orpeiesieHue IByrpaHHOTO
yIJia v ero 3JieMeHTOB. OOBSICHSIThH
PaBEHCTBO BCEX JIMHEHHBIX YTJIOB
JNBYTPAHHOIO yTJIA.

Haxoaurthb Ha yepTexe AByrpaHHbIN
YTOJI TIPHU pedpe MUPAMHUIBI, TPU3MBI,
napajuie’enuneaa.
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/laBaTh onpe/esieHne yriia MEX1y
TUIOCKOCTSIMU.

/TaBaTh onpenesieHue

1 (popMyTUPOBATH NPU3HAK
B3aMMHO MEPHEHANKYISIPHBIX
IUIOCKOCTEH.

Haxoautsb yribl MEXAY MIIOCKOCTSIMHU
B KyOe U nmupamuze.

Hcnonb30BaTh Mpu pelIeHUH 3a/1a4
OCHOBHBIEC TEOPEMBI U METO/IbI
TJIAaHUMETPHH.

MoaeaunpoBarh peajabHbIC CUTYallnU
Ha S3bIKE€ TEOMETPUH, HCCIEA0BATH
MMOCTPOCHHBIE MOJICIIU

C UCIIOJIB30BaHUEM T€OMETPUUECKUX
MMOHSTHH.

Hcnonb30BaTh Mpy pelieHUH 3a/1a4
Ha [MOCTPOEHUE CEYEHU
COOTHOIIEHHUS B MPSIMOYTOJIHOM
TPEYTOJIbHUKE

MHOrorpaHHUKH

11

[TonsiTe MHOTOTpaHHUKA,

OCHOBHBIE 3JIEMEHTHI MHOTOI'PAHHUKA,
BBIITYKJIbIE U HEBBIYKJIBIE
MHOTOTPAHHUKH; Pa3BEPTKA
MHOTI'OTPAaHHHUKA.

[Ipr3ma: N-yrosibHas npu3Ma; rpaHu

AKTYaJaIu3upoBaTh (HaKThl 1 METOJIbI
TJIAHUMETPUHM, PEJICBAHTHBIE TEME,
NMPOBOAUTH AHAJIOTHM.

JlaBaThb onpenesieHue
napasuiesienune/ia, pacno3HaBaTh €ro
BUJbI U U3y4aTh CBOKCTBA.

43



®denepanbHas pabouast nporpamma | Matemaruka. 10—11 kiraccst (6a30BbIH YPOBEHB)

Y OCHOBAHMS MPU3MBI; IPSMast
Y HAaKJIOHHAs IPU3MBbI; OOKOBasI

Y TIOJTHAS TIOBEPXHOCTH MPU3MBI.
[Tapannenenunen, mpAMOYTOJIbHBIN
napasuleJenuIe ]l ¥ €ro CBOMCTBA.
[Mupamuna: N-yronbHas nupamusa,
I'paHu U OCHOBaHHE MTUPAMMU/IBI;
OOKOBasi M MOJHAsI TOBEPXHOCTh
MUPAMHU/IBL, TIPaBUIIbHAS U yCCUEHHAS
nupaMua.

DneMeHTHI IPU3Mbl U MTUPAMUIBIL.
[IpaBuibHBIE MHOTOTPAHHUKH:
MOHSATHE TIPABUIILHOTO
MHOTOTPaHHHKA; IPAaBUIIbHAS ITPU3Ma
Y [IpaBUJIbHAS TUPAMUIA; TPAaBUIIbHAS
TpeyrojibHasi MMpaMuaa

U MPAaBWIbHBIN TETpasap; KyO.
[IpencraBienune o NpaBUIbHBIX
MHOTOTpaHHUKAaX: OKTa3Ap, JOJEKadAP
Y UKOCAIP.

CummMeTpus B IPOCTPAHCTBE:
CUMMETPUSI OTHOCUTEIBHO TOUKH,
OPSIMOM, MJIOCKOCTH. DIIEMEHTHI
CUMMETPHUHU B TUPAMUIAX,
napajuiesienune1ax, NpaBuiIbHbIX
MHOTOTPaHHHUKAX.

JlaBaThb onpeeneHue NMpaMuIbl,
Pacno3HaBaTh BU/bI IMPAMUL,
(¢opmysmpoBaTh cBoOICTBa p&dEp,
I'PAHEN U BBICOTHI PABUIBHOU
IIUPAMHUJIBI.

Haxoauthb miomanb IIoIHON

1 OOKOBOI MOBEPXHOCTU MUPAMU/IBI.

JlaBaThb onpeae/ieHHe yCEUEHHON
NpaMUbl, HA3bIBATH €€ AJIEMEHTBHI.
DopmMyaHpPOBaTh TEOPEMY

0 IIoUIaAu OOKOBOM MOBEPXHOCTH
MIPaBUJIIbHOW YCEYEHHOU TUPAMUBI.
PemaTh 3aaun Ha BEIYHMCIICHHUE,
CBS3aHHBIE C MUPAMUIAMU, a TAKXKE
3a7]a4¥ HA MIOCTPOCHUE CEUCHUMU.
/laBaThb onpeae/ieHue IPU3MBIL,
PACNO3HABATh BU/IbI IPU3M,
H300paxkaTh IPU3MbI HA YEPTEKE.
Haxoauthb miiomanas moJIHON WIN
OOKOBOI MOBEPXHOCTU MTPU3MBI.
MN3y4yars cooTHOLIEHUS Diliiepa
1St yucia pédep, rpaHei u BEepILIrH
MHOTOTPaHHUKA.

N3yuyaTh BUABI TPABUIBHBIX
MHOTOTPaHHHUKOB, UX HA3BAHUS

Y KOJIMYECTBO IPaHEM.

44



®denepanbHas pabouast nporpamma | Matemaruka. 10—11 kiraccst (6a30BbIH YPOBEHB)

Brluncnenue 3;1eMeHTOB
MHOTOTPaHHHUKOB: péOpa, TUaroHas,
yrisl. [1nomaas 60KOBOM MOBEPXHOCTH
Y TIOJTHOM MOBEPXHOCTH MPAMOU
IPU3MBI, IUIOIIAb OCHOBaHMI, TEOpEMa
0 O0KOBOM OBEPXHOCTH MPSMOIL
npusmel. [lnomans 6oxkoBoMH
IIOBEPXHOCTHU U NTOBEPXHOCTH
IIPAaBUJIBHOW MUPAMUBL, TEOPEMA

0 IJIOMIa 1 OOKOBOI IOBEPXHOCTH
yCEYEHHON TUPAMU/IBI

N3yuars cuMMeTpuIo
MHOT'OTPaHHUKOB.

OO0BSICHATDH, KAKHE TOUYKH
HAa3bIBAIOTCSI CHMMETPUIHBIMHU
OTHOCHUTEJIFHO JaHHOM TOYKHU, IPSIMO
WJIU TJIOCKOCTH, YTO HA3bIBAIOT
IIEHTPOM, OCBIO HJIH IJTIOCKOCTHIO
CUMMETPHUH (PUTYPBHI.

IIpuBoaUTH IPUMeEPHI
CUMMETPUYHBIX (DUTYP B APXUTEKTYpE,
TEXHUKE, IPUPO/IC.

MoaeaupoBaTh peaibHbIC CUTYyallud
Ha SI3BIKE TEOMETPHH, UCCIIE0BATh
MTOCTPOCHHBIC MOJICIIH

C HCITOJIH30BaHUEM T€OMETPUICCKUX
MMOHSATUH, MCITOJIB30BaTh MOJ00HE
MHOTOTPaHHUKOB

OO6BbEMBI MHOTOTPAHHUKOB

IToustue 00 00bEMe. O0BEM
UPaMHUIBI, TIPH3MBI

AKTYaJaIu3upoBaTh (HaKThl 1 METOJIbI
IJIAHUMETPHH, PEJICBAHTHBIE TEME.
OO0BIACHATDH, KAK U3MEPSIOTCS
00BEMBI TEJI, MPOBO/IS AHATIOTHUIO

C U3MEPEHUEM TIIOIIAJICHT
MHOT'OYTOJIbHUKOB. ®OPMYJIUPOBATH
OCHOBHBIE CBOMCTBAa 00BEMOB.
HN3yuyarh, BHIBOAUTH (DOPMY.JIbI
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00BEMa MPSAMOYTOJIBHOTO
napajuieJenues1a, Ipu3Msl

Y TIMPaMU/IBbL.

Boruncaste 00bEM MpU3MbI

Y IUpaMUbl IO X JIEMEHTaM.
IIpumeHATH 0O0BEM IS pEIICHHS
CTEPEOMETPUUECKHUX 3a7a4 U

JUTSL HAXOXKICHHSI TEOMETPUUYECKUX
BEJIMYHH.

MopenupoBaTthb peajbHble CUTyallUH
Ha S13bIKE T€OMETPHH, HCCIAEAOBATH
MOCTPOEHHBIE MOJIEIH

C UCITI0JIb30BAHUEM I€OMETPUUYECKHUX
MTOHATHI

[ToBTOpEHUE: CeueHus,
PACCTOSIHUS U YTJIbI

[TocTpoeHnue ceueHnm

B MHOTOTPaHHUKE.

Brruucnenue paccTosHUM: MEXIY
JIBYMSI TOUKAMH, OT TOYKH JI0 IPSIMOM,
OT TOYKH JI0 TNTIOCKOCTH; MEXKITY
CKPEIIMBAIOIIMMUCS TPSIMBIMHU.
Brruuciienue yriioB: MEXIy
CKPELIMBAIOIINMUCS IPSMBIMHU,
MEXKY MPSIMOM U TIOCKOCTHIO,
JIBYTPAaHHBIX YTJIOB, YTJIOB MEXKIY
IJIOCKOCTAMU

CTpoutsb ceueHre MHOTOTPaHHUKA
METOJIOM CJIE/IOB.

JlaBaThb onpeaejieHue pacCTOSTHUS
MeXay pUrypamu.

HaxoauTh paccTosiHuE MEXIY
napauieIbHbIMU TUIOCKOCTAMH,
MEXy TNIOCKOCTBIO U TapaJlIeIbHOM
el MPSIMOM, MEXKILY
CKPEILMBAIOIIMUMUCS MPSIMBIMU.
CTpouTsb TUHEHHBINA YTOJ
JABYTPAHHOT'O YIJIa HA YEPTEKE
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MHOTI'OIr'paHHUKAd 1 HAXOOUTb €T0
BCIIMYNHY.

HaXOI[I/lTL YTIJIbl MCKAY IIJIOCKOCTAMU
B MHOTI'OTpaHHHUKax

OBUIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME

68
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11 KJIACC
HaumenoBanue paznena  [KomuuectBo OcHOBHOE coziepKaHue OCHOBHBIE BUIbI EATEIBHOCTH
(Templ) Kypca 4acoB 00yJaromuxcs
Tena BpaeHus 12 Cdepa u map: ueHTp, paauyc, AKTYaJu3upoBaTh PaKThl 1 METOIbI

JMaMeTp; TUIOMIA/Ib OBEPXHOCTU
cdepsl. B3aumHoe pacrnosoxenue
chepbl U IIOCKOCTH; KacaTeabHas

IJIOCKOCTH K cepe; momaab chepsl.

N3o6paxenue cdepsl, mapa
Ha IUIOCKOCTH.
Ceuenus mapa

IJIAHUMETPHH, PEJICBAHTHBIE TEME,
NMPOBOANTH AHAJIOTHUU.

JlaBaThb onpeneaenus cepsl U mapa,
UX LIEHTpA, paJnyca, JuaMeTpa.
Omnpeaeasitb chepy Kak purypy
BpAILICHHS OKPY’KHOCTH.
HccaenoBath B3auMHOE
pacnojoxeHue cepbl U MI0CKOCTH,
IBYX c(hep, WITICTPUPOBATH 3TO

Ha YepTeKax U pUCyHKaXx.
D®opMyJIHPOBATH ONIPEACICHUE
KacaTeJIbHOM MJIOCKOCTH K cdepe,
CBOWCTBO M IIPU3HAK KaCATEIbHOU
IJIOCKOCTH.

3HAKOMUTBCSH C F€0/Ie3NYECKUMU
JUHUSIMU Ha cepe
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[unuHapruyeckast MOBEPXHOCTD,
0o0pa3yronme NUINHIPUIECKOM
MMOBEPXHOCTH, OCh HWIMHAPUYECKON
NOBEpXHOCTH. L{unmuHIp: OCHOBaHUs
1 OOKOBasi MOBEPXHOCTH,
oOpasyromias U oCh; IJIOMAaAb
OOKOBOI ¥ TIOJIHOM MOBEPXHOCTH.
N3o6paxkenue mumHapa

Ha IJTOCKOCTH. Pa3BépTka Huamuapa.

Ceuenust nunuHApPa (MIOCKOCTBIO,
MapaJUICIIbHON WU
MIEPIICHIUKYJISIPHOU OCH LIUIIMH/IPA)

OO0BACHATD, YTO HA3LIBAIOT
HWIMHAPOM, Ha3bIBATh €T0 SJIECMEHTHI.
N3yuathb, 00BACHATH, KAK MMOJTYYUTh
HWIMHAP MYTEM BpalllCHUS
MPSMOYTOJIbHUKA.

BbIBOAUTH, HCI0JIB30BATH (POPMYITBI
JUUIS BEIYMCJICHHS IO OOKOBOM
MOBEPXHOCTHU HWJIUHAPA.

HN3yuarthb, pacno3HaBaTh pPa3BEPTKY
HWIMHJIPA.

N300paxkaTh HUIMHIP U €70 CEYCHUS
TTIOCKOCTBIO, TPOXOISAIIEH YEPE3 €T0
OCb, NTAPAJIICITIBHOU WU
MIEPIICHIUKYJIIPHOU OCH.

HaxoauTh miomany 3TUX CEYCHUI.
MopaeaupoBarh peajabHbIe CUTYallUU
Ha SI3bIKE TEOMETPUH, UCCJIeI0BATH
MMOCTPOEHHBIE MOJICIIH

C MCTI0JIb30BAaHUEM F€OMETPUUECKUX
MOHATUH

Konunueckas noBepxHOCTb,
oOpa3yromire KOHUYeCKOn
MOBEPXHOCTH, OCh U BEPIITHHA
KOHHUYECKOUW MTOBEPXHOCTH.
Komnyc: ocHOBaHue u BepinHa,
oOpasyroliias U oCh; IO

OO0BbsACHATH, KAKOE TEJIO HA3BIBAIOT
KPYTOBBIM KOHYCOM, Ha3bIBaTh €r0
AIIEMEHTHI.

N3yuaTh, 00bACHATD, KaK MOJYIHUTh
KOHYC MYTEM BpalleHus
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
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OOKOBOM Y IOJIHOM ITOBEPXHOCTH.
VY ceu€HHblil KOHYC: 00pa3yronue
¥ BBICOTA; OCHOBAHHUS M OOKOBast
HIOBEPXHOCTb.

I/I306pa}KCHI/IC KOHYCa Ha IINIOCKOCTH.

Pa3BépTka KoHyca.

CeueHnns koHyca (IJIOCKOCTBIO,
HapaJyIeIbHOW OCHOBAHUIO,

Y TUIOCKOCTBIO, MPOXOSIIEH
yepe3 BEPILUHY)

M300pakaTh KOHYC U €r0 CEUYCHUS
IIJIOCKOCTBIO, MTPOXOAIIEH Yepe3 OCh,
Y TJIOCKOCTBIO, IEPIEHAUKYIISIPHON
K OCH.

HN3yuarp, pacnio3HaBaThb pa3BEPTKY
KOHYCA.

BbIBOAMTH, HCIIOJIB30BATH (OPMYJIBI
JUTSI BBIYMCJICHUS TUTOIaAn OOKOBOM
MMOBEPXHOCTH KOHYCA.

HaxoauTsb 1miomiaj iy ceyeHu,
MPOXOSAIIMX Yepe3 BEPLIMHY KOHYCa
WJI TIEPIEHIUKYISIPHBIX €0 OCH.
OO0BSACHATH, KAKOE TEJIO Ha3bIBACTCS
YCEUEHHBIM KOHYCOM.

HN3yuarthb, 00bACHATH, KaK €T0
MOJIYYUTh ITyTEM BpaILlCHUS
MIPSMOYTOJIBHOW TPAICLIHH.
BbIBOAUTH, NPUMEHATH POPMYITY
JUTSI BBIYUCIICHUS TUIOIIA I OOKOBOM
MOBEPXHOCTH YCEUYEHHOTO KOHYCa

KoMmOuHammst Ten BpameHus

Y MHOTOTPAaHHUKOB. MHOTOIpaHHUK,
OMHMCaHHBINA 0KOJIO chepsl; chepa,
BITMCAHHAs! B MHOIOTPAHHUK HJIH

B TEJIO BpaIllCHUS

AKTYaJu3upoBaTh PaKThl 1 METOIbI
IJIJAHUMETPHH, PEIICBAHTHBIE TEME,
MTPOBOAUTH AHAJIOTHH.

PemaTes cTepeoMeTprudecKue 3a1auu,
CBSI3aHHBIE C TEJIAMH BpPALLICHUS,
ITIOCTPOCHUEM CEUEHUH TEJI BPALLICHUS,
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C KOMOMHAIIMSIMU TEJT BPAIICHUS

Y MHOTOTPaHHUKOB HAa HAXOXKICHHE
r€OMETPUYECKUX BEJIIMUHH.
Hcnoab30BaTh Mpu pelieHUU
CTEPEOMETPUYECKUX 3a7a4
MJIaHUMETpUYECKUe (HaKThl U METObI
3a/1a4M Ha BBIYUCIICHHE

1 JI0Ka3aTeJIbCTBO.

MoaeaunpoBarh peajabHbIC CUTYallHU
Ha A3bIKE TEOMETPUU, HCCIAEA0BATH
MMOCTPOECHHBIE MOJIEIIN

C UCIIOJIb30BaHUEM T€OMETPUUECKUX
MOHATUI

OO0BEMBI TEN

[Tonsitue 06 00BEMe. OCHOBHBIE
CBOMCTBA 0OBEMOB TEJI.

O06BEM nMIIMHIpa, KOHYCA.
O0BEM mapa u momaab chepbl

AKTYaJu3upoBaTh PakThl 1 METOIbI
TJIAaHUMETPHH, PEIEBAHTHBIE TEME,
IIPOBOJUTH AHAJIOTUH.

BbiBOAUTH, HCI0JIB30BATH POPMYJIIBI
00BEMOB: TIPU3MBI, IUJIUH]IPA,
IIAPaMUJIbI, KOHYCA; yCEUEHHON
IMUPAMUBI U YCEYEHHOTO KOHYCA.
PemaTh cTepeoMeTpuuecKkue 3a1auu,
CBSI3aHHBIE C BBIUYMCIIEHUEM O0BEMOB.
DopMyJIUPOBATH ONIPEACIICHUE
1apOBOI'0 CETMEHTA, IIAPOBOTO CJIOA,
IIIApOBOTO CEKTOPA.

51



denepabHas padodas mporpamma | Maremaruka. 10—11 kmaccsr (6a30BBIN YPOBEHB)

[pumensiTe Gopmybi
11 HAX0XKJIEHHSI 00BEMOB IIIAPOBOTO
CErMEHTa, I1apOBOr0 CEKTOpa

[TonoOHBIE TENa B TPOCTPAHCTBE.
CooTHOIIEHUS MEXKIY TIIOMAIIMA
MOBEPXHOCTEH, 00hEMaMHU M0 T00HBIX
TEI

Pemarts crepeoMeTpuueckue 3aa4u,
CBSI3aHHBIC ¢ 00BEMOM IT1apa

U TJIOIIAbIO CEPBHI.

MoaeaunpoBarh peajabHble CUTYyalluN
Ha A3bIKE€ TEOMETPUH, UCCIEAOBATh
MIOCTPOCHHBIE MOJICIIU

C MCT0JIb30BaHUEM I€OMETPUUECKUX
MOHSTHH.

AKTYaJau3upoBaTh GaKkThl U METOIbI
MJITAHUMETPUH, PEJIEBAHTHBIE TEME,
MPOBOAUTHL aHAJIOTUH.

Pemathb cTrepeoMeTpuyecKUe 3ajauu,
CBSI3aHHBIE C COOTHOIIICHHEM O00BEMOB
1 TTIOBEPXHOCTEH MOAOOHBIX TeI

B IMPOCTPAHCTBE.

MoaeaupoBarh peajabHbIC CUTYalluU
Ha SI3bIKE TEOMETPUH, UCCIICIOBATh
MOCTPOCHHBIE MOJCITH

C MCTI0JIb30BAaHUEM I€OMETPUUECKUX
MMOHATHUH

BekTopbl 1 KOOpAMHATHI
B [IPOCTPAHCTBE

10

BekTop Ha mrockoctu
U B rnpocTtpaHcTse. CrioxeHne
Y BBIYUTAHUE BEKTOPOB. Y MHOXKEHHUE

AKTYaau3upoBaTh (HaKThl U METOBI
IJIAHUMETPUHM, PEIIEBAHTHBIEC TEME,
IIPOBOAUTH AHAJIOTHH.
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BEKTOpA Ha 4nciio. Pa3noxenue
BEKTOPA IO TPEM HEKOMIIIAaHAPHBIM
BekTopam. IIpasuio
napajuieienuneaa.

Pemenue 3aga4, CBSI3aHHBIX

C IPUMEHEHUEM ITPABUII IEUCTBUN

C BEKTOpaMH.

[IpsiMoyrosibHasi cuCTEMa KOOPAUHAT
B IIpocTpaHcTBe. KoopamHaTel
BekTopa. [Ipocreimue 3anaun

B KOOpAMHATaX. Y TOJI MEXIY
BekTOpamu. CkanspHoe
IIPOU3BENCHUE BEKTOPOB.
Brruucienue yrioB My NpsIMbIMU
Y TIJIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METO
IpU PELICHUH TEOMETPUUYECKUX 3a1a4

OnepupoBatb NOHATHEM BEKTOP

B MPOCTPAHCTBE.

DopMyJHUPOBATH IPABUIIO
rapaiIeIeUIe1a IPU CI0KEHUU
BEKTOPOB.

CraaabiBaTh, BBIYMTATH BEKTOPHI,
YMHOKATh BEKTOP Ha YUCIIO.
N3yuyaTh OCHOBHBIEC CBOMCTBA 3TUX
Omepanum.

JlaBaTh onpeneneHne npsMoyroabHON
CHUCTEMBI KOOPAUHAT B TPOCTPAHCTRBE.
Beipa3uTh KOOpAUHATHI BEKTOPA
yepe3 KOOPAMHATHI €r0 KOHIIOB.
BeiBoAUTSH, HCII0JIB30BATH (POPMYJTY
JUIMHBI BEKTOPA U PACCTOSTHUS MEXKITY
TOYKAMM.

Bripaxkarh CKOISIpHOE POU3BEICHUE
BEKTOPOB U€pe3 UX KOOPAUHATHI,
BBIUUCIISITH YTOJI MEXKIY IBYMS
BEKTOPAMHU, ABYMSI IIPSIMBIMHU.
HaxoauThb yroy Mexay npsiMmou

Y TJIOCKOCTBIO, YTOJI MEKTY IBYMS
TJIOCKOCTSIMU aHAJIUTUYECKUMHU
METOJIaMH.

BeiBoauTH, HCII0J1b30BATH GOPMYJTY
PacCTOSIHUS OT TOYKH J10 INIOCKOCTH
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[ToBTOpEHME, 0000IIEHNE 7 OcHoBHble pUrypsl, paxTel, TeopeMbl | Pemath mpocteiimue 3agaun
U CMCTEeMaTu3aIs 3HaHU M Kypca IUTaHUMETPpUH. 3a1auu Ha HaXOXJCHHUE JIJIUH U YTIJIOB
TUTAHUMETPUU U METOJIbI UX B F€OMETPUYECKUX (UTYypax,
peleHus.. npuMeHsTh Teopemy [ludaropa,
OcHoBHbIE UTYPBI, PAKTBI, TEOPEMBI | TEOPEMBI CHHYCOB U KOCHHYCOB.
Kypca CTepeoMEeTpHUH. 3aJaun HaxoanTs miioniaab MHOTOYTOJIbHHKA,
CTEPEOMETPUU M METOJIbI UX PEIICHAS | Kpyra.
Pacno3naBath 11o/100HbIE PUTYDHI,
HAXOJUTHh OTHOILIEHUS JTNH
Y IUIOLIAJEH.
Hcnonb3oBaTh NIpy pelICHUN
CTEPEOMETPUUECKHX 3a/1a4 (PaKThI
¥ METOJIbI TUTAHUMETPUU
OBIIEE KOJIMYECTBO 34
YACOB IIO ITPOI'PAMME
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OEJEPAJIBHASA PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA
«BEPOATHOCTBb U CTATUCTHUKA»

HOACHUTEJIBHASA 3AIIMCKA

Y4ebuplli Kypc «BeposSTHOCTP W CTaTHCTHKa» 0a30BOTO YPOBHS SIBIISETCS
MPOJIOJDKCHUEM M Pa3BUTHEM OJHOMMEHHOTO Yy4eOHOTO Kypca 0a30BOTO YPOBHS
OCHOBHOT0 00111er0 00pa3oBaHus. Y4eOHbIH Kypc MpeaHazHayeH s (popMUpOBaHUS
y 00y4arouumxcsi CTaTUCTUYECKON KYJIbTYPbl U TIOHUMAHUSI POJIM TEOPUU BEPOATHOCTEHN
KaK MaTeMaTH4YE€CKOTO MHCTPYMEHTA JJIsi U3YYECHHS CIyYalHBIX COOBITUM, BETUYUH U
mporeccoB. Ilpm  wum3ydeHmm y4deOHOro Kypca o0OOTamaroTcs MPeACTaBICHHS
00y4Jaronmxcsi 0 METoJax MCCIIECIOBAaHNUS U3MECHYMBOTO MHPA, Pa3BUBACTCS TOHUMAHUE
3HAYUMOCTH U OOIIHOCTH MATEMAaTHYECKMX METOJIOB IMO3HAaHUS KaK HEOThEeMJIEMOU
YaCTH COBPEMEHHOT'O €CTECTBEHHO-HAYYHOT'O MUPOBO33PEHUS.

Coneprxkanne yueOHOTO Kypca HalpaBJIeHO Ha 3aKpeIieHUEe 3HAHWUN, TIOTyYCHHBIX
MIpU M3YYCHHHM Kypca Ha YpOBHE OCHOBHOTO 0OIIEro oOpa3oBaHMS, M HA pPa3BUTHE
MIPEACTABIICHAA O CIyYalWHBIX BEIIMYMHAX M B3aMMOCBS3SIX MEXIY HUMH Ha Ba)KHBIX
IpUMeEpPax, CIOKEThl KOTOPBIX MOYEPHHYTHl M3 OKpY’Kawliero mupa. B pesynbrare
y  oOydJarmommxcs JOJDKHO  cOpMHUPOBAThCS  IPEACTaBICGHHE O  HaumbOolee
YHOOTPEOUTENBHBIX M OOIIMX MAaTEMAaTHICCKUX MOJIEIAX, UCIOIB3yEMbBIX IS OTICAHUS
AHTPOITOMETPUIECKHUX U AeMOTpadhUIECKUX BEIMYNH, TOTPEITHOCTEH B PA3IMIHOTO POJIa
U3MEpPEHUSX, JUIUTETBHOCTH O€30TKa3HOW paboThl TEXHUYECKUX  YCTPOUCTB,
XapaKTEPUCTHK MACCOBBIX SBJIICHUI U MTPOIIECCOB B OOIIIECTRE.

B coorBercTBUM ¢ yKa3aHHBIMU IENIAMH B CTPYKType Y4eOHOro Kypca
«BeposaTHOCTh M CTaTUCTUKA» I YPOBHS CpeiHero odiiero oopazoBanus Ha 0a30BOM
YPOBHE BBIJICJICHBI CIEAYIOIINE OCHOBHBIC cojepkaTelibHble JTuHUU: «CiaydyaliHble
COOBITHS 1 BEPOITHOCTIY, «CITydaifHbIe BETMYNHBI U 3aKOH OOJBIIINX YHCEID».

BaxkHyto dYacTh yd4eOHOrO Kypca 3aHHMAeT H3YYCHHE T'C€OMETPUYECKOTO H
OMHOMMAIIBHOTO pachpenesieHnidi U 3HAKOMCTBO C WX HENPEPHIBHBIMU AHATIOTAMH —
MOKa3aTeIbHBIM U HOPMAJILHBIM PACTIPEICTICHUSIMHU.

Conepxanne nuHUA «ClydaiilHbIe COOBITHS W BEPOSTHOCTH» CIIY)KHUT OCHOBOU
st (OPMHUPOBAaHMSI TIPEACTABICHHA O PACIPEACICHHH BEPOSITHOCTEH MEXIY
3HAYCHUSAMH CIy9allHBIX BEJIMYWMH, a TaKKe JTa JIMHUA HeoOXoauMma Kak Oaza
JUTSI U3y4YEHUs 3aKOHa OOJIBIIMX unceNl — (QyHIaMEHTAIBHOTO 3aKOHA, JEHCTBYIOIIETO
B MPUPOJIe U OOIIECTBE M MMEIONIEr0 MareMaTudeckyro ¢gopmanusamnuio. CaMm 3aKoH
OONBIIMX YHCEN TMpeajaraercs B O3HAKOMUTEIbHOM (opmMe ¢ MUHUMaIbHBIM
UCIOJIb30BAaHUEM MAaTEMATUYECKOTO (hopMalin3ma.

Tembl, CBsI3aHHBIE C HEMPEPHIBHBIMHU CIIYYalHBIMH BEJIMYWHAMH, AKIICHTHPYIOT
BHUMaHHNE O0yYarOIIMXCS Ha OMUCAHUW U U3YYCHUU CIIYYaHBIX SBICHUN C TTOMOIIBIO
HempepbIBHBIX  (QyHKIHH. (OCHOBHOE BHHMAaHUE VYACISICTCS MOKAa3aTeIbHOMY H
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HOPMAQJIGHOMY  paclpeiielieHHsIM, TIpU  3TOM  TPEAIONIaracTcss O3HAKOMHTEIbHOE
U3y4YCHHUE MaTeprajia 0e3 J0Ka3aTeIbCTB MPUMEHIEMBIX (DaKTOB.

OOmee 4YKMCIIO YacoB, PEKOMCHJOBAHHBIX I HW3YYCHHS Yy4eOHOro Kypca
«BepositHOCTh M cratucThka» — 68 gacoB: B 10 kimacce — 34 gaca (1 gac B Hepelmo),
B 11 kmacce — 34 yaca (1 gac B HezelNiO).

COIEPKXAHUE OBYYEHMUA

10 KUIIACC

[IpeacTraBinenre JaHHBIX C M[OMOIIbIO Tabmui, u  guarpamm. CpeaHee
apudMeTnyecKoe, MeIaHa, HauOoJIbIlIee U HAaUMEHbIIIee 3HAUCHUsI, pa3Max, JUCIIEPCHS
U CTaHJapTHOE OTKJIOHEHUE YHCIIOBBIX HA0OOPOB.

Ciny4aiiHble SKCIEPUMEHTHI (OMBITHI) W CIIy4alHbIe COOBITHSA. DJIEMEHTAapHbIC
coObITUst (UCcXOAbl). BepoaTHOCTH ciiydailHOTO coObITUS. Bin30ocTh YacToThl U
BEPOATHOCTU COOBITHI. CiydyaliHble OMBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
coOBITUSIMU. BeposITHOCTH COOBITHI B OMBITAX C PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMH.

Onepauun HajJ COOBITUSMU: TEpeceUeHHe, OOBEIUHEHHE, MPOTUBOMOJIOKHBIC
coObITus. Jluarpammer Ditepa. @opmyiia CI0KEHHSI BEPOSITHOCTEH.

VYcnoBHasE BEPOATHOCTb. YMHOXEHHE BEpOSATHOCTEW. JlepeBo Ciy4alHOro
skcniepuMmenTa. @opmyiia MoaHON BeposiTHOCTU. HezaBucuMbIie COOBITHS.

KomOunaropHoe mpaBuino ymHOxeHus. IlepecranoBku u ¢akropuan. Ywucio
coueranuid. TpeyronpHuk Ilackans. ®opmyna 6uHoma HeroToHa.

bunapHbIil cnydaiiHblii ONBIT (MCHBITAHWE), ycnex W Heynauda. He3aBucumele
ucnbiTanus. Cepus HE3aBUCUMBIX UCTIBITAaHUM 710 epBoro ycrnexa. Cepus HE3aBUCUMBIX
WCTIBITaHUN bepHyIn.

Cnyuyaiinas BenuuuHa. Pacnipenenenue BeposiTHOCTEH. Jnarpamma pacnpeaeieHusl.
[Ipumepsl pacnipesienieHuii, B TOM YUCIe, FTEOMETPUUECKOE U OUHOMHUAIILHOE.

11 KJIACC

YuciioBblE XapaKTEPUCTHKU CIYyYaWHBIX BEJIMYHMH: MAaTEMAaTHYECKOE OKHUJAHUE,
IUCIIEpCHs. U CTaHIAApTHOE OTKJIOHEHHWE. lIpuMmepsl mpuMeHeHHsT MaTeMaTH4eCKOTO
OKMJIaHWsA, B TOM 4YHUCJIE B 3aJadyaX M3 IMOBCEAHEBHOM MXHU3HH. MaremaTH4ecKoe
OXuJaHue OWHAPHOW CllydallHOM BeTUMYMHBI. MaTemaTuyeckoe OXXKHJAHUE CYyMMBbI
CIIy4alHBIX BEJIMYMH. MareMaThdecKoe OXHMIAHUE U JUCHEPCUs T'E€OMETPUYECKOIO U
OMHOMMAIIBHOTO pacipeieNIeHUH.

3aKoH OOJBIIMX YMCET U €ro POoJib B HayKe, MpUpojae u oluiectBe. BoiOopouHsbIii
METOJI UCCIIEA0BAHUM.

IIprmepbl  HENPEPBIBHBIX  CIy4YaWHBIX BeauW4uH. [loHsATHE O MIIOTHOCTH
pacupeneneHus. 3adadd, MNPUBOIAIIME K HOpPMalbHOMY pacnpeneneHuto. [lonsarue
0 HOPMAJIBHOM PAaCIpPEIEIICHNH.
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HPEIMETHBIE PE3YJIbTATBI

K konity o6yuenus B 10 kiacce oOyJaromuiicst HOJTYIUT CICAYIOIINE MPEIMETHBIC
PE3YIIbTATHI:

YUTATh ¥ CTPOUTH TAOIHUITHI U TUATPAMMBI;

OTIEpUPOBATh TIOHATHSIMHU: CpeaHee apuMeTHIecKoe, MeauaHa, HauOoJIbIIee,
HauMEHbIIIee 3HaUYeHUE, pa3Max MacCHBa YUCIOBBIX JAHHBIX;

OTepUPOBATh MOHATUAMMU: CITyYaHbIN SKCIIEPUMEHT (OTBIT) U CITy4aliHOE COOBITHE,
AJIEeMEHTapHOE COOBITHE (BJIEMEHTAapHBIM HMCXOJ) CIy4alHOrO OMbITa, HaXOIUTh
BEPOSITHOCTH B OIBITAX C PAaBHOBO3MOXXHBIMH CITyYaHBIMU COOBITUSMH, HaXOJIUTh U
CpPaBHUBATH BEPOSITHOCTH COOBITUI B U3yUYEHHBIX CITyYalHbBIX KCIIEPUMEHTAX;

HAaXOauTh U (OPMYIUPOBATH COOBITHS: TEpeceueHrue M OObEIUHEHHE JTaHHBIX
COOBITUM, COOBITHE, TPOTUBOMOJIONKHOE JAHHOMY  COOBITHIO,  IOJIb30BAaThCS
auarpaMMmamu Jisiepa u (GOpMyJIoN CIIOKEHHST BEPOITHOCTEN IPU PEIICHUH 3a71a4;

OTEepUPOBaATh TMOHSATUSMU: YCIOBHAS BEPOSTHOCTh, HE3aBUCUMBIE COOBITHS,
HAXOJUTh BEPOSITHOCTH C TIOMOIIBIO TPaBWJIa YMHOXEHUS, C IIOMOIIBIO JepeBa
CIIy4alHOTO OIIbITA;

MPUMEHATh KOMOMHATOPHOE TMPABUJIO YMHOKCHHUS TP PEIICHWM  3aj]1ad;

OMEepUPOBaTh TMOHATUSAMM: MCIBITAHWE, HE3aBUCHUMbIE HCIBITAHUS, CEPUS
WCIIBITAaHUH, YCIIeX W Heyaadya, HaXOIUTh BEPOSTHOCTH COOBITHI B CEpUU HE3aBUCHUMBIX
WCITBITAaHUH JIO TIEPBOTO YyCIIeXa, HAXOAUTh BEPOSTHOCTH COOBITHH B CEpUU MCTIBITAHUN
bepnymnu;

OTIepUPOBATh TMOHATUSAMU: CIy4dalHas BEIMYMUHA, PACIIPECIICHUE BEPOSATHOCTEH,
auarpaMMa pacrpeneeHusl.

K koniry oOyuenus B 11 kiiacce 00y4aromuics MoyquT CISTYIOIINE MPEIMETHBIC
pe3yIbTaThl:

CpaBHUBATh BEPOATHOCTU 3HAYEHUU CIIyYalHOMN BEJIMUYMHBI 10 PACIIPEACIICHUIO WU
C TIOMOIIIBIO TUATPAMM;

ONEPUPOBAThH MOHITUEM MATEMATHYECKOTO OKUJIaHMS, MPUBOJUTH MPUMEPHI, KaK
MPUMEHSIETC ~ MaTeMaTHYECKOE  OXHJIAHUE CIIy4yalHOW  BEJIMYUMHBI  HaXOJUTh
MAaTeMaTUYECKOE 0XKHUJAHUE 110 JAHHOMY PacpeIelICHHIO;

MMEThb TPEJCTaBICHUE O 3aKOHE OOJIBIIUX YHCEIT;

HMMETh MPEJICTABICHUE O HOPMAJIBHOM PacCIpeIesICHUN.
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10 KITACC
HaumenoBanue paznena  |KommuectBo OcHOBHOE coJIep/KaHne OcHOBHBIE BUJIBI IESITEIBHOCTH
(Temnl) Kypca 4acoB oOyyJaronmxcs
[IpencraBieHye TaHHBIX 4 [IpencraBieHye JaHHBIX C TOMOLIBIO N3Baexats nHGopManmIo 13 TadbIUIL
Y OIKCATENIbHAs CTATUCTHUKA Tabsuu u nuarpamMm. Cpennee U AMarpaMM, HCHOJIb30BATh TaOIHIIbI
apu(pmMeTnyecKoe, MeIMaHa, Y UarpamMMBbl JUIsl IPEICTABICHUS
HauOoJbllIee U HAUMEHbIIIEe CTaTUCTUYECKUX JAHHBIX.
3HA4YEHUS, pa3Max, JUCIIEPCHs, Haxoautsb onucarenpHbIe
CTaHJAPTHOE OTKJIIOHEHHUE YU CIIOBBIX XapaKTEPUCTUKN JAHHBIX.
HaOOpOB BoiaBUraTh, KpUTHKOBATH THIIOTE3bI
0 XapakTepe CIYy4anHOW U3MEHYMBOCTH
u onpenenstomux e€ paxkropax
Ciry4ailHbIE OIIBITHI 3 CrnyualiHble SKCIEpUMEHTHI (OTBITHI) BoiaeasiTb Ha IpUMepax cirydaiHble

U CIy4aHbIC COOBITHS,
OTIBITHI C PABHOBO3MOKHBIMH
AJIEMEHTAPHBIMU UCXOdaMU

U CIy4aifHbIE COOBITHSI.
DnemeHTapHbIe COOBITUS (MCXOIBI).
BeposiTHOCTB City4aitHOTO COOBITHS.
BeposiTHoCTH COOBITHII B OTIBITAX

C pPaBHOBO3MO>KHBIMU
AJIIEMEHTAPHBIMU COOBITHSMH.
[IpakTrueckas pabota

COOBITHS B OITMCAHHOM CITy4aiiHOM
OIIBITE.

DopMyJIUPOBATH YCIOBUSA IPOBEICHUS
CJIIy4alHOIO OMbITA.

Haxoautb BEpOSITHOCTH COOBITHIA

B OMBITaX C PABHOBO3MO>KHBIMU
HCXOJIaMH.

MoaenupoBaTh OIBITHI

C PaBHOBO3MOYKHBIMH JJIEMEHTAPHBIMA
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MCXOJIaMU B XO/I€ MPAKTUIECKON
paboThI

Omnepanuu HajJ COOBITUSIMU,
CJI0’KEHUE BEPOSATHOCTEN

Omneparu Hax COOBITUSMH:
nepecedycHue, 00beTMHEHIE COOBITHH,
MIPOTHBOIIOJIOKHBIE COOBITHSI.
Huarpammel Dinepa. @opmyna
CJIOKEHUSI BEPOSITHOCTEH

Hcnoan3oBath quarpaMmel Ddidsiepa

U CJIOBECHOE ONMCAHNE COOBITUI

1 GOPMYIUPOBKHU U U300paKEHUS
00BEUHEHUS U TIEPECEUCHHUSI COOBITUH.
Pemiarh 3aga4m ¢ UCIIOIB30BaHUEM
(OpMyJIBI CTI0KEHHS BEPOATHOCTEN

Y cIIOBHAsI BEPOSITHOCTS,
JIEPEBO CIIYYAMHOTO OMBITA,
dbopmyra moaHOM
BEPOSTHOCTH

Y HE3aBUCUMOCTb COOBITUMN

VY cnoBHAsI BEPOSITHOCTE. Y MHOYKEHHE
BEPOSTHOCTEN. JlepeBO CiaydaitHOro
akcriepumenTa. opmyria MoJIHOu
BeposiTHOCTU. HezaBucumbie COObITHS

Pemarts 3agaumn Ha HaxOXICHUE
BEPOSATHOCTEU COOBITHI, B TOM UHCIIC
YCJIOBHBIX C IOMOIIBIO A€peBa
CJIy4aillHOTO OMbITA.

Onpenensitb HE3aBUCUMOCTb COOBITUI
o ¢opmyJie U 1Mo OpraHu3aluu
CJIy4ailHOTO OMbITa

DN1eMEHTbl KOMOMHATOPUKU

KomOunaropHoe mpaBuio
yMHO)eHus. [ lepectanoBKM

u ¢akropuan. Yucio couetaHui.
Tpeyronsnuk Iackans. @opmyia
ounoma HeroToHa

Hcnmonb30BaTh MPaBUIIO YMHOXKEHUS
JUIS IEPEUNCIIEHUS COOBITHI

B CJIy4allHOM OIIBITE.

IMoab30oBaThest hopmyoi

U TpeyroJibHUKoM Ilackans

JUIS ONIPEAETIEHUS YUCIIa COYETaHUN

Cepuu nociie1oBaTeIbHBIX
HCIIBITAaHUM

bunapHbIi cityyaliHbIN ONIBIT
(ucnpITaHuE), ycrex U Heyiava.
HeszaBucumele ucnbitanus. Cepust
HE3aBUCHMBIX UCIIBITAHUH J10 IEPBOTO

Pa30uBaTh CII0KHBIE SKCTIEPUMEHTHI
Ha OTJIETIbHBIC UCTIHITAHUS.
OcBanBaTh NOHATHS: UCTIBITAHUE,
cepusi HE3aBUCUMBIX HCTIBITAHUM.
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ycnexa. Cepusi He3aBUCUMBIX
VCTIbITaHuN bepHyIuu.
[IpakTuueckas padbota

C UCTIOJIb30BAHUEM DJIEKTPOHHBIX
TaOJINI]

IIpuBoauTh NpUMepsI cepui
HE3aBHCUMBIX HCTIBITAHUIA.
Pemarsp 3agaum Ha OMCK
BEPOSTHOCTEH COOBITUH B CEpUU
WCIIBITAHHUM J10 TIEPBOTO yCIeXa

Y B CEpUAX UCHBITAHUN bepHyIn.
N3yyaTh B X0€ NIPAKTHYECKOHN
padoThI C UCIIOJIB30BAHUEM
AJIEKTPOHHBIX TA0JIHI] BEPOSTHOCTU
COOBITUI B CEPUAX HE3ABUCUMBIX
WCTIBITAHUI

CityyaliHbl€ BEJIMYUHBI
U pacnpeneneHus

CiyvaiiHast BEJIMYMHA.
Pacnpenenenne BeposTHOCTEN.
Juarpamma pacnpenenenns. Cymma

" ITPOU3BCACHUC CHy‘I&fIHBIX BCJINMYHH.

[Ipumepsl pactipeneneHuil, B TOM
YHUCJIE TEOMETPUYECKOE
U OMHOMHUAJIHLHOE

OcBauBaThb NOHATHUS: CIIydaliHas
BEJIMUMHA, paclpeiesieHue, Ta0bnuIa
pacrpeneneHus, [uarpamma
pacrpeneseHusl.

IIpuBoauTh NnpuMepsbI
pacnpeneneHuid, B TOM YUCIe
TCOMETPUYECKOT0 1 ONHOMHUATILHOTO.
CpaBHuBaTh pacnpeneicHus
CIIy4alHBbIX BEJINYUH

Haxoauth 3Ha4eHUS CYMMBI

U IIPOU3BCACHUA CJ'Iy‘—IElfIHI;IX BCJIMYHH.

CTpouts 1 pacno3HaBaThb
T€OMETPUIECKOE U ONHOMHUAITHHOE
pacrpenesieHue
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[ToBTOpEHME, 0000IIECHNE, 5 OmnmcarenbHast CTaTUCTHKA. IHoBTOPATH N3y4EHHOE
cUCTeMaTH3aIHs 3HaHUI Ciy4aiiHble ONBITH U BEPOSITHOCTH Y BBICTPAUBATh CUCTEMY 3HAHUI
CIy4JaitHbIX coObITHH. OTniepanuu Hal
COOBITUSIMH. DIEMEHTHI
KOMOWHATOPUKHU, CEPUH HE3ABUCUMBIX
HUCIIBITAaHUN
OBIIEE KOJIMYECTBO 34
YJACOB I10O ITPOIT'PAMME
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11 KIIACC
HanmenoBanue paznena | Konnuecto OcHOBHOE coziepKaHUE OcHOBHBIE BUJIbI AEATEIBHOCTH
(Templ) Kypca 4acoB oO0yyJaronmxcs
MaremaTuyeckoe OKu1aHue 4 [Ipumepbl NpUMEHEHHS OcBauBaTh NOHATHE MATEMATUYECKOTO

CIy4allHOW BEJTUYUHBI

MaTEMATUYECKOTO OKUIAHUS
(cTpaxoBaHue, JIOTEpES).
MareMaTtnieckoe 0KUJaHUE CYMMBI
CIIyYalHBIX BEJIMYHH.
MaTtemMaTHdecKoe OKUJaHne
r€OMETPUYECKOT0 U ONHOMHUAIILHOTO
pacrpeeneHun

OKHJIaHHS.
IIpuBoaUTH 1 00CYKAATH TPUMEPEI
IIPUMEHEHUSA MaTEMaTUYECKOTO
OKMIaHUsA. Beruuciars
MaTeMaTUYECKOE OKHUIaHNUE.
Hcnoab3oBarth NoHsATHE
MaTeMaTUYECKOr0 0KUAAHUSA U €TO
CBOWCTBA MPU PEIICHUHU 3a/1a4.
HaxoanTh 1o u3BeCTHBIM opMysIam
MaTeMaTUYECKOE 0XKUJAHUE CYMMBI
CIIyYalHbIX BEJIMYMH.

HaxoauTse 1o uzBecTHbIM (hopmysiam
MaTeMaTUYECKUE 0KUIAHUSA CITydalHbIX
BEJINYMH, UMEIOIINX TEOMETPUUECKOE

¥ OMHOMHAJILHOE pacIpe/leIeHus
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Jucnepcns u cTanapTHOE
OTKJIOHCHUE CIIYYarHOU
BEJINYMHBI

Jucnepcnst u ctannapTHOE
OTKJIOHEHME. Jlucnepcun
reOMETPUUYECKOT0 U OMHOMHUAIBHOIO
pacIpeeIeHuUs.

[TpakTnueckas padora

C UCII0JIb30BAaHUEM DJIEKTPOHHBIX
TaOJIALL

OcBauBaTh NOHATHS: AUCIIEPCHS,
CTaHIAPTHOE OTKJIOHEHHUE CITy4YailHOM
BCJIMYMHEL.

Haxoaurtsb nucnepcuro

10 PACIpPEICICHUIO.

Haxoauts no u3BecTHBIM (popmysiaMm
JTUCTIEPCUIO TEOMETPUUECKOTO

1 OMHOMHAJIBHOTO pacIipeieIeCHus,

B TOM YHCJIE B XOJI€ MPAKTUYECKOMN
PabOTHI ¢ UCIIOIB30BAaHUEM
AIIEKTPOHHBIX TaOJIUII

3aK0H OOJIBIIINX YUCET

3akoH O0oJbIuX yKcesl. BeiOOpoyHbIii
METOJl UCCIIEAOBAHUMN.

[Ipaktrueckas pabora

C UCTIOJI30BAHUEM DIIEKTPOHHBIX
TabJIUIL

3HAKOMUTBCSI C BHIOOPOYHBIM METOJIOM
WCCJIEIOBAHUS] COBOKYITHOCTH TAHHBIX.
M3yuaTh B X0/1€ MPAKTUUECKON PabOTHI
C UCIIOJIb30BAaHUEM BJIEKTPOHHBIX
Ta0IHI] TPUMEHEHHE BEIOOPOUYHOTO
METO/Ia UCCIIETIOBAHMS

HenpepbiBHBIE CilydaiiHbIE
BEJIMYMHBI (pacrpeeeHus)

IIprmepsl HeNpPEPBIBHBIX CIIyYanHbIX
BeJIMYUH. QyHKIUS TUIOTHOCTH
pacrtpenenenus. PaBaomepnoe
pacnpeiesieHue U €ro CBOMCTBA

OcBauBaTh NOHATHS: HENPEPBIBHAS
CJly4aiiHas BEJIMYMHA, HEIIPEPHIBHOE
pacnpezenenue, QyHKIUS MJI0THOCTH
BEPOSATHOCTH.

IIpuBOAUTH TPUMEPHI HENPEPBIBHBIX
CIIy4YalHbIX BEJIMYMH.
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HaxoauThb BEpOSITHOCTH COOBITUI
110 JaHHOW (DYHKITUHU TUIOTHOCTH, B TOM
YU CJIE PABHOMEPHOTO PaCIpEeICIICHUS

HopwmansHoe pacnipenenenue 2 3anaun, npuBOAAIIKE K HOpMaIbHOMY | (OcBamMBaTh MOHATHSA: HOPMAJILHOE
pacnpezeneHuto. OyHKIUsS pacrpeeeHue.
IUIOTHOCTU ¥ CBOWCTBA HOPMAJIbHOTO BobieasTh 110 OMMCaHUIO CITydaiHbIe
pacrpeneneHusl. BEJIMUMHBI, pacipeiesiEHHbIC
[TpakTnueckas padora 0 HOPMAaJLHOMY 3aKOHY.
C UCTIOJIb30BAaHUEM AJIEKTPOHHBIX [IpuBoauTHL NpUMeEPHI 33724,
TaOIIHI IPUBOJAIIMX K HOPMAJIbHOMY
pacnpenenenuo. Haxonuts yncioBbie
XapaKTEPUCTUKU HOPMAJILHOTO
pacmpeziesieHus IO U3BECTHBIM
dhopmynam.
Pemarhb 3a1a4m, CBSI3aHHBIC
C IPUMEHEHNEM CBOMCTB HOPMaJIbHOTO
pacnpeneneHuid, B TOM YUCIIe
C UCTIOJIb30BAHUEM DJIEKTPOHHBIX
TabIIuUIL
[ToBTOpEHue, 00001IeHNE 19 [IpeacraBieHue JaHHBIX C TOMOUIBIO [ToBTOPSITH N3YYEHHOE U BHICTPAUBATH

U CUCTEMAaTHU3aNUs 3HAHUU

Ta0JIMI] U JUarpaMm, onucaTeabHas
CTaTUCTHKA, OIIBITHI

C PAaBHOBO3MOKHBIMU
AJIEeMEHTapHBIMU COOBITUAMH,
BBIUKCJICHHE BEPOSTHOCTEH COOBITUI

CUCTEMY 3HAHUU
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C MpUMeHeHueM HopMyIl

U rpauecKuX METO/I0B
(koopuHaTHAs TIpsiMast, IEPEBO,
nuarpaMmma Jusepa), cioydanHble
BEJIMYMHBI U pacpeeieHus,
MaTeMaTHYECKOE 0KUIAHUE
CIIy4allHOM BEJIMYUHBI

OBUIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME
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