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ITosicHuTeabLHAS 3aNIUCKA

PabGouass mporpamma cpemHero oOmiero o0Opa3oBaHHsS II0 MaTEMaTHKE
(yrmyOneHHBIN ypoBeHb) it ooydaromuxcs 10-11 kiacca co3nana Ha OCHOBE:

1. ®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O0 oOpa3oBaHuu B
Poccuiickoit @eneparnuny» (pea. ot 16.04.2022);

2. llpukaza MunucrtepctBa oOpazoBanusi U Hayku Poccuiickoit ®exepanuu OT
17.05.2012 Ne 413 «O6 yrtBepxkaeHuun @DenepanbHBIX TOCYIAPCTBEHHBIX
0o0pa30BaTeNbHBIX CTAH/IAPTOB CPEIHEr0 OOIIEr0 00pa30BaAHUAN;

3. Ilpukaza MwunucrepctBa o0pa3zoBanusi U Hayku Poccuiickoit ®enepanuu OT
12.08.2022 T1oma Ne732 « O BHecenunm wu3MeHeHui B DPI'OC COO,
yTBEPKJI€HHbIN nprkazoM MunoopHayku PD ot 17.05.2012 Ne413y;

4. Tlpukaza MunucrepctBa npocsemieHuss Poccun ot 18.05.2023 Ne 371 «O6
yTBEpKJIeHUU (enepanbHO 00pa3oBaTeIbHOM MPOrpaMMbl CPEAHETO OOLIETrO
obpazoBanus» (nanee — DI'OC OOO TpeThero MoKoJeHUs);

5. OcHoBHBIX TmOJOXKeHUN [IpumepHO mnporpamMmbl BocnuTaHus (0100peHa
penieHreM (enepanbHOro y4eOHO-METOJUYECKOTO OOBEAMHEHHS IO 00IIeMy
oOpazoBanuio, mpotokoi ot 02.06.2020 Ne 2/20);

6. Konnenuuu npenogaBanusi yueOHoro npeamera «Marematukay (yriayOnEHHBIN
ypoBeHb) (omoOpeHa pemieHHeM  (eaepalbHOr0  y4eOHO-METOIMYECKOTO
o0OBeIMHEHUS TI0 00IIeMy 00pa3oBaHuI0, TPOTOKOI OT 29.09.2022 Ne 7/22);

7. Konnenmuu  MatemaTHueckoro obOpasoBanus Poccuiickoit ~ Deneparuu,
yTBepxKAEHHOM 24.12.2023 Ne 2506 - p

8. Pexomenmanuii MunucrepctBa npocsemienusi Poccuiickonn @enepamun ot 1
utoHst 2023 roma NeAb-2324/05 mno peanuzanuu 1poOpUEHTAITUOHHOTO
MUHHMYyMa B oOpa3oBaTelbHBIX opranu3anusx Poccuiickoit ®@enepauun (6-11
KJIaCChl);

9. OcHOBHOM 00pa3oBaTeIbHON MpOrpaMMoOil cpeaHero oOuero oOpa3oBaHus
MBOY COIII Nel9;

10.ITonoxkenus MBOY COIII  Nel9 «O mopsinke paspabotku, odopmiieHus,
COTJIaCOBaHMS, YTBEPXKACHHUS M XPaHEHHS pabouux MporpaMM, KaJeHIapHO-
TEMaTUYECKOTO TUIAHUPOBAHUS YUEOHBIX TPEIMETOB, YUEOHBIX KypCOB (B TOM
Yyclie BHEYPOYHOH JAEATEIbHOCTH), Y4eOHBIX MOJAYJIE€H B COOTBETCTBHU C
tpeboBanusiMu PI'OC u DOIl HavambHOrO O0OIIETO, OCHOBHOTO OOIIETO U
CpeAaHero o0IIero 00pa3zoBaHUs;

I1.ITonoxenuss MBOY COII Nel9 «O dopmax, NEPUOIUYHOCTH, TOPSIKE
TEKYUIEro  KOHTPOJISI ~ yCHEBAEMOCTH U  IPOMEKYTOYHOM  aTTecTaluuu
00yJaroImuXCcs»;

12.Ycraa MBOY COIII Nel9.

B snoxy uudpoBoit Tpanchopmamnuu Bcex cep HeTOBEYECKOH N1eATeTbHOCTH

HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM 4YEJIOBEKOM 0€3  XOpoIiei
MaTeMaTHUYeCKON MOJArOTOBKU. JTO OOYCJIOBJIEHO TEM, YTO B HAIUU JAHMU PACTET UUCIIO



CHEIUAIbHOCTEN, CBSI3aHHBIX C HEMOCPE/ICTBEHHBIM MPUMEHEHUEM MAaTE€MAaTHUKH IS
KOTOPBIX MaTeMaTHKa

CTAHOBUTCSl 3HAYUMBIM MPEIMETOM, (PYyHIaMEHTOM OOpa30BaHMS, CYLIECTBEHHO
pacumpsiercs. B Hero BXoAsT He TOJBKO OOydYarouiuecs, IUIAHUPYIOIIUE 3aHUMAaThCs
TBOPUYECKOM M HCCIIEOBATENbCKON paboTON B 00JIacTU MaTeMaTUKHU, MHGOPMATHUKH,
bU3KMKK, SKOHOMUKHA M B JPYruX O0NacTsIX, HO U T€, KOMy MaTeMaThKa Hy>KHa JUJIs
UCIOJIb30BaHUs B IPOECcCUsiX, HE CB3aHHBIX HEMOCPEICTBEHHO C HEH.

[IpuxnagHas 3HAYMMOCTh MaTeMaTHKH OOYCJOBJIEHAa TEM, 4TO €€ NpeaMETOM
ABIISAIOTCS (DyHAaMEHTalIbHbIE CTPYKTYPhI HAIIETO MUpPA: MPOCTPAHCTBEHHbIE (OPMBI U
KOJIMYECTBEHHBIE ~ OTHOLICHUS, (YHKIMOHAJIbHbIE 3aBUCUMOCTH U  KaTErOpuu
HEONPEIEIEHHOCTH, OT MPOCTEUIINX, YCBAMBAEMBIX B HEMOCPEACTBEHHOM OIBITE, 10
JIOCTATOYHO CJIOKHBIX, HEOOXOAUMBIX IJIsl Pa3BUTHS HAYYHBIX U TEXHOJIOTHYECKUX
uaeil. be3 KOHKPEeTHbIX MaTeMaTUYEeCKUX 3HAHUU 3aTPYyJHEHO MOHMMAaHWE MPHUHIIUIIOB
YCTPOMCTBA M HMCHOJB30BAHUS COBPEMEHHOM TEXHUKH, BOCIPUSATUE M HHTEPIIpPETAIUS
pa3HoOOpa3HOM  COLMAJIbHOM, 3KOHOMHUYECKOM, TMOJUTHYECKON  HMHpOpMaluu,
Manod(pexTrBHA TMOBCEIHEBHAs NpaKTHYecKas JesTeNbHOCcTh. Bo MHorux cdepax
npoeccHoHanbHON  ACSATENbHOCTH  TPEOYIOTCS  YMEHUS  BBINOJHATH  Pacuérhl,
COCTaBIIATh AJITOPUTMBI, IPUMEHSTH (POPMYJIbI, TPOBOJUTH TEOMETPUUECKUE U3MEPEHHUS
U TOCTPOEHMs, 4YMTaTh, 0OpabaTbiBaTh, WHTEPNPETUPOBATL U  MPEIACTABIATH
uHdopmaIio B BUJe TaOMUIl, AuarpaMM H TpaduKoOB, MOHUMATh BEPOSATHOCTHBIM
XapaKkTep CIydYalHbIX COOBITUH.

OnHOBpPEMEHHO C paclupeHrueM chep MpUMEHEHUs MaTeMaTUKH B COBPEMEHHOM
obmiectBe BcE Oosiee BaKHBIM CTAHOBUTCS MaTEMaTHYECKHM CTHJIb MBIIUICHUS,
NPOSBIISIIONINIICS B ONpENeNEHHBIX YMCTBEHHBIX HaBblkax. B mpouecce u3ydeHHs
MaTE€MaTUKU B apceHal MPUEMOB M METOJOB MBIIUICHHUS YEJIOBEKAa €CTECTBEHHBIM
00pa3oM BKJIIOYAIOTCA MHAYKIMS U IeTyKUHUs, 0000LIEHuEe U KOHKPETU3allMsl, aHAIN3 U
CUHTE3, KJaccU(pUKalUs U CUCTEeMaTu3alus, abcTparupoBaHue u aHajaorus. OObeKThI
MaTEeMaTUYECKUX YMO3aKIIIOUeHUM, TMpaBuia HX KOHCTPYUPOBAHUS PACKPHIBAIOT
MEXaHU3M  JIOTMYECKUX  MOCTPOEHUHM,  CIOCOOCTBYIOT  BBIPAOOTKE  yMEHHS
dbopmyaupoBaTh, 0OOCHOBBIBATH M JIOKA3bIBaTh CYXKICHUS, TEM CaMbiM (HOPMHUPYIOT
JOTMYECKUH CTWIb MblIUIeHUs. Benymas posib NOpUHAAIEKUT MaTeMaTUKE B
(GOpMUPOBAHUN ANTOPUTMUYECKOW KOMIIOHEHTHI MBIIUICHUS M BOCIUTAHUU YMEHUH
JEUCTBOBAaTh MO 3aJaHHBIM  aJIrOpPUTMaM, COBEPIICHCTBOBATh W3BECTHBIE U
KOHCTPYHpOBaTh HOBbIE. B mponecce pemieHus 3ajady — OCHOBBI Il OpraHu3aluu
y4eOHON JESITEIbHOCTH Ha YpPOKax MaTeMaTUKU — pa3BUBAIOTCS TBOpYECKas U
MPUKJIAJAHAS] CTOPOHBI MBIIILICHUS.

OOyueHue maremaTHKe JAa€T BO3MOXKHOCTb pPAa3BUBATh y YYAIIUXCS TOYHYIO,
palMOHAIBHYI0O U MH(QOPMATHUBHYIO pedb, YMEHHE OTOMpaTh HambOoJjee MOAXOISAIINE
A3BIKOBBIE, CHMBOJIMYECKHE, T'paUuecKue CpeIcTBa IJs BBIPAKEHHS CYXKIECHUU U
HArJIAIHOTO UX MPEJCTaBICHUS.

HeobxoauMbiM KOMIIOHEHTOM OOLIEH KyJbTYphl B COBPEMEHHOM TOJIKOBAHHUU
ABIAE€TCS  00Illee 3HAKOMCTBO C  METOJAMHM  TO3HAHHUS  JIEWCTBUTEIHHOCTH,
IIPEICTABICHHE O MpeIMEeTe M METOJE MAaTEMaTUKH, €ro OTIHYUAX OT METOJOB
€CTECTBEHHBIX U TYMaHUTAPHBIX HaYK, 00 OCOOCHHOCTSIX MPUMEHEHHS] MAaTEMATUKH JIJIs



pelieHusT Hay4YHbIX M TPUKIATHBIX 3a1ad. Takum o0pa3oMm, MaTeMaTHYecKoe
oOpa3oBaHK€ BHOCUT CBOM BKJIaJl B (HOPMHUPOBAHKE OOIIEH KYJIbTYphl YEJIOBEKA.

W3ydyeHne MaTeMaTHKH CIOCOOCTBYET ASCTETHMUECKOMY BOCIUTAHHUIO YEIOBEKa,
MOHUMAHUIO KPacoThl W U3AIIECTBA MAaTEMaTHYECKHX PACCYKICHHUH, BOCTPHUATHIO
reoMeTpuueckux (hopM, yCBOCHHIO UAECH CUMMETPHH.

HEJA U3YYEHUSA YYEBHOI'O IIPEJIMETA «MATEMATHUKA»

* popMmupoBaHUE IEHTPATBLHBIX MATEMATHYECKUX MOHATHM (YMUCIIO, BEJIWYWHA,
reoMeTpudeckas (Qurypa, TepeMeHHas, BEPOATHOCTh, (QYHKIHUSA, MPOU3BOIHAS,
UHTETrpa), 00ecreurnBarouX NPeeMCTBEHHOCTh U NMEPCIIEKTUBHOCTh MATEMATHUYECKOTO
o0Opa3oBaHus 00yYarOIUXCS;

® [OJIBEJICHUE YYalllUXCid Ha JOCTYMHOM JJii HHUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEeMaTUKHU U OKPY’KAIOIIEro MUpa, MOHUMAHUIO MaTEMaTUKU KaK 4acTu
oO1Iel KyJIbTYphl YEIOBEUECTBA;

® pa3BUTHUE WHTEUICKTyalbHBIX M TBOPYECKMX CIOCOOHOCTEHM  ydalluxcs,
MO3HABATEJIbHOM AKTUBHOCTH, UCCIEAOBATEILCKUX YMEHUW, KPUTUUYHOCTH MBILIUICHUS,
MHTEpeca K U3YYEHUIO MaTEMATHUKU,

* popmupoBanue (YHKIIMOHATBHON MAaTEMATHYECKONM TIPAMOTHOCTH: YMEHUS
pacrio3HaBaTh MaTEMAaTHUYECKUE aCMEKThl B PEabHbIX >KU3HEHHBIX CHUTYAlUSIX U MPHU
W3YUYEHUH  JIPYTMX  Y4YEOHBIX  MPEAMETOB,  TMPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OpMyJIHUpPOBaTH WX Ha S3bIKE MAaTeMaTUKM M  CO3]1aBaTh
MaTeMaTU4YeCKUEe MOJCIH, MNPUMEHATh OCBOCHHBIM MaTeMaTHYECKHM armapar s
pelieHusl MPaKTUKO-OPUEHTUPOBAHHBIX 3a7a4, HWHTEPNPETUPOBATH M OICHUBATH
MOJIYYCHHBIE PE3YJIbTATHI.

OcHOBHbIE JIMHUM coJepkaHusg Kypca Marematuku B 10 —I1Ikmaccax
yrayonéHHoro ypoBHs: «Yucna W BBIYMCIEHHS», «Anredpa» («Anrebpandeckue
BBIPOKCHUS», «YPaBHEHHS M HEpaBEHCTBa»), «Hadanma maTeMaTHYeCKOTO aHaIn3ay,
«T'eometpuss»  («['eomerpuueckue QGurypsl W UX CBOMCTBa», «lM3mepenue
F€OMETPUYECKUX BEIMYUHY»), «BeposTHOCT U cTaTUCTUKa». J[laHHBIE JUHUU
pa3BHUBAIOTCA MapajuIesIbHO, KaXKJasi B COOTBETCTBUU C COOCTBEHHOW JIOTMKOM, OJTHAKO
HE HE3aBUCHMMO OJHA OT JIPYroi, a B TECHOM KOHTAKTE€ W B3aumojaeucteuu. Kpome
TOr0, WX OOBEIMHAET JOrMYecKas COCTaBISIONIas, TPAAUIMOHHO MpUCylIas
MaTeMaTUKEe W TPOHM3BIBAIOIIAS BCE MaTEMaTHUYECKHWE KYypChl U COJIep)KaTelbHbIC
muHuu. ChopmynupoanHoe B DenepaibHOM ToCyAapCTBEHHOM 00pa3oBaTEIbHOM
CTaHAapTe CcpeaHero ooluero oOpa3oBaHUs TpeOOBAaHUWE «yYMEHHE OINEpUPOBATh
MOHATUSIMU: ONpeNeNieHne, akcuoMa, TeopeMa, CJEACTBUE, CBOMCTBO, MPHU3HAK,
JTI0KA3aTeNbCTBO, PABHOCUIIbHBIE (POPMYITHPOBKH; YMEHUE (HOpMyIHpOBaThH OOpaTHOE U
MPOTUBOIOJIIOKHOE  YTBEPXKIEHUE, NPHUBOAUTH MPUMEPBl U  KOHTPHPHUMEPHI,
UCIIOJIb30BaTh METOJ, MAaTEMaTHYEeCKOM WHIYKLIHMH; MPOBOJHUTH JIOKA3aTeNIbHbIC
paccykJeHusi TMpU PELICHUH 3a]ay, OILEHUBATh JIOTUYECKYIO MPABWIbHOCTD
paccykJeHUN» OTHOCHUTCS KO BCeM KypcaM, a (OpPMUPOBAHME JIOTMUYECKUX YMEHUM
pacrpeensieTcs o BCeM rojiaM 00y4eHusl Ha ypPOBHE CPEAHETO 00111ero 00pa3oBaHus.



MECTO YYEBHOI'O IPEAMETA «<MATEMATHUKA» B YYEBHOM IIJIAHE

B cootBerctBUM ¢ @DenepaibHbIM TOCYJAPCTBEHHBIM  00pa30BaTEIbLHBIM
CTaHJAPTOM CpeAHero oOmiero oOpa3oBaHUsT MaTeMaTHUKa SBJSIETCS O0s3aTeIbHBIM
MpeAMETOM Ha JJaHHOM YPOBHE 00pa30BaHUSI.

Ha u3ydenue ydeOHOro Kypca «Anredpa M Hadajia MaTEeMaTHUYECKOTO aHAJIM3ay
orBoauTcs 272 vaca: B 10 xmacce — 136 gacoB (4 yaca B Heaemo), B 11 kimacce — 136
4yacoB (4 yaca B HEJEINIO).

Ha m3ydenue yueOHoro Kypca «I'eomerpus» Ha yriryOJIEHHOM ypOBHE OTBOJMTCS
204 yaca: B 10 kimacce — 102 yaca (3 yaca B Henento), B 11 kiacce — 102 yaca (3 yaca B
HEJIEIII0).

Ha wm3yuenne kypca «BepoATHOCTH M CTaTHCTHKa» OTBOAMTCA 68 wacos: B 10
kimacce — 34 gaca (1 gac B Hezento), B 11 kmacce — 34 yaca (1 gac B Heneno).

IHJIAHUPYEMDIE PE3YJbTATBI OCBOEHUA YYEBHOI'O
HPEAMETA «MATEMATHUKA»

OcBocHue yqe6Horo npeamMeTa «MaremaTuka» JOJIDKHO oOecrneynBaTh
AOCTHKCHHUC Ha YPOBHC CPCIHCTO O6HI€FO O6paSOBaHI/IH Ciacayromux JINYHOCTHBIX,
MCTAIIPCIAMCTHBIX U IIPCAMCTHBIX 06p330BaTCJII>HI>IX PE3YJILTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIndHOCTHBIE  PE3yNbTaThl  OCBOCHHUS  MPOTPaMMbl  y4eOHOTO  MpeameTa
«MareMaTuka» XapakTepU3yrOTCs:

I'pask1aHCKOE BOCIIUTAHUE:

c(hOpMUPOBAHHOCTBIO TPAKJAHCKON MO3UIUU OOYUYaIOIIErocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO WI€HA POCCHMCKOrO OOIIECTBA, MPEJCTABICHUEM O MaTeMAaTUYECKUX
OCHOBaxX ()yHKIIMOHUPOBAHUS PA3IUUHBIX CTPYKTYP, SABJICHUH, IPOLIEAYP TPaKIaHCKOTO
oOmecTBa (BBIOOPHI, OMPOCHI U TIP.), YMEHHUEM B3aWMOJIEUCTBOBATh C COLMAIBHBIMHU
WHCTUTYTaMH B COOTBETCTBHH C UX (PYHKIIMSAMU U Ha3HAYCHUEM.

I1aTproTHYECKOE BOCIUTAHHUE:

c(OpPMHUPOBAHHOCTBIO POCCUMCKON TIPaKIAHCKOW HIACHTUYHOCTH, YBAXKEHHS K
MPOILJIOMY M HACTOSILIEMY POCCHICKOW MaT€MaTHUKHU, LIEHHOCTHBIM OTHOIIEHUEM K
JOCTHKECHUSAM POCCHUMCKUX MAaTEMATUKOB M POCCHUMCKOW MAaTeMaTHYE€CKOW IIKOJIBI, K
WCIIOJIb30BAHUIO OTUX JOCTIDKEHMM B JPYrMX HayKax, TEXHOJOTHSIX, chepax
SKOHOMUKH.

JyXOBHO-HPaBCTBEHHOE BOCIUTAHUE:

OCO3HAHUEM JyXOBHBIX IIEHHOCTEW POCCHUUCKOT0 Hapoja; cHhOPpMUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHUS, ASTHYECKOTO IIOBEJACHUSA, CBA3AHHOIO C MPAKTHYECKUM
MPUMEHCHUEM JIOCTHXKCHUW HAYKH U JACSATEIBHOCTHIO YYEHOTO; OCO3HAHUEM JIMYHOTO
BKJIa/la B IOCTPOCHHUE YCTOWUHUBOTO OYIYIIIETO.

ODCTETUYECKOE BOCIUTAHUE:




ACTETUYECKUM OTHOUIEHWEM K MHUPY, BKIIOYAs 3CTETUKY MaTeMaTUYECKHX
3aKOHOMEpPHOCTEM, 0OBEKTOB, 3a7a4, PEIICHUH, pacCyXI€HUI; BOCIPUUMYUBOCTBIO K
MaTEMaTUYECKUM aCTIEKTaM Pa3IMYHbIX BUJI0B UCKYCCTBA.

PU3NYECKOE BOCIIUTAHHUE:

c(hOpMHPOBAHHOCTHIO YMEHUSI MPUMEHSTh MaTeMAaTHUYECKHE 3HaHUS B MHTEpecax
3I0pOBOTO0 U Oe3zomacHOro o0Opasza >KW3HHM, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3I0pPOBBIO  (340pPOBOE MHTaHHE, COATAHCUPOBAHHBIN pEXHUM 3aHIATUA U OTAbIXa,
peryisipHas (u3uyeckas aKTUBHOCTb); (PU3NYECKOTO0 COBEPUICHCTBOBAHUS IpU
3aHATHUIX CIIOPTUBHO-03/I0POBUTEIBHOM AESTEIBHOCTHIO.

Tpynosoe Bocnivranue:

TOTOBHOCTBIO K TPYyIy, OCO3HAHMEM LIEHHOCTH TPYIOTIO0US; HHTEPECOM K
pas3nuuHbIM cepaM npodhecCuOHANBHOU EATEIbHOCTH, CBA3AHHBIM C MAaTEMAaTHUKON U
e MPWIOKEHUSIMU, YMEHUEM COBEpIIATh OCO3HAHHBIN BbIOOp Oyayuiel mpodeccuu u
peaNn30BbIBaTh COOCTBEHHBIE >KW3HEHHBIE IUIAHBI; TOTOBHOCTBIO M CIIOCOOHOCTBIO K
MaTeMaTUYecKoMy OOpa3OBaHMIO M CaMOOOPA30BAHMIO HA MPOTSHKEHHHM BCEH KU3HU,
TOTOBHOCTBIO K aKTUBHOMY YYaCTHIO B PELICHUHU MPAKTUYECKUX 3a]1a4 MaTeMaTHYECKOM
HaIpaBJICHHOCTH.

OKOJIOTUYECKOE BOCTIMTAHUE:

C(OPMUPOBAHHOCTBIO ~ JKOJIOTMUYECKON  KyJIbTYpbl, IOHUMAHUEM  BIIMSHMS
COLIMAJIBHO-DKOHOMHMUYECKUX IPOLECCOB HA COCTOSIHME NPHUPOJHONW M COLMAIBHOU
Cpelbl, OCO3HAHUEM TJ00ANTbHOIO XapakTepa SKOJIOTHYECKUX MpoOJieM; OpuUeHTaluen
Ha MPUMEHEHNE MAaTEeMATHYECKUX 3HAHUM JUIsl PEIICHU 3a7a4 B 00JIaCTH OKPY KAIOIIEH
Cpelbl, IUIAHUPOBAaHHUS IIOCTYIIKOB M OLEHKH HMX BO3MOXHBIX IOCIEACTBUM I
OKPYXarUIEN CPEIbL.

LIeHHOCTH HAYYHOTO MMO3HAHUS:

c(OPMHPOBAHHOCTBIO  MHUPOBO33PEHUS, COOTBETCTBYIOUIETO  COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH W OOLIECTBEHHOH MPAKTUKH, TOHUMAHUEM MaTEMaTUYECKON
HAyKHU Kak c(epbl 4eTOBEYECKOM ACSITENIbHOCTH, ATANOB €€ pa3BUTHS U 3HAUMMOCTHU IS
pa3BUTHS LMBUJIW3ALMU; OBJIAJICHUEM S3bIKOM MAaTEMATUKA W MAaTeMaTUYECKOU
KYyJbTYPOU KaK CpEICTBOM MO3HAHUS MUPA; TOTOBHOCTBIO OCYUIECTBIIATh MPOEKTHYIO U
VICCJIEIOBATEIBCKYIO IEATEIbHOCTh MHANBUAYAJIBHO U B IPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHBI

MeranpenMeTHble pe3yJbTaThl OCBOEHHUS MPOrpaMMbl  Y4eOHOTO IIpeaMera
«MaremMaTuka» XapaKTepU3yHTCS OBJIAJACHUEM VHUBEPCANbHbIMU HO3ZHABAMETbHBIMU
oeticmeusiMuU, YHUBEPCATbHLIMU KOMMYHUKAMUBHBIMU OelCMBUSIMU, YHUBEPCAIbHbIMU
PezyIAMUBHBIMU OelUCTNEUSMUL.

1)VHusepcanvuvie noznasamenwvusie oeiicmsus, obecneuusarom @opmuposarue
0a308bIX KOSHUMUBHLIX Npoyeccos obyuarouuxca (0ceoenue Mmemooo8 MNO3HAHUS
OKPYHCAIOWe20 MUpa; NpUMeHeHue J102U4ecKuUx, UCCIe008ameNbCKux onepayuil, YMeHui
pabomams ¢ ungopmayueii).

ba3oBbI€ JIOTHUYECKHE NCHUCTBUSA:

® BLISBJIATH M XapaKTEpHU30BaTh CYIIECTBEHHBIC MPHU3HAKKM MaTEMaTHYECKHX
OOBEKTOB, TOHATHI, OTHOIICHUN MEXIY MOHATUSAMU; (DOPMYIHUPOBATH OIpPEACIICHUS




MOHATUN; yCTaHABIUBATh CYIIECTBEHHBIH NpPU3HAK KiaccU(UKAIMKM, OCHOBAaHUS IS
000011IeHNs U CPAaBHEHUS, KPUTEPUU TIPOBOJUMOTO aHAIIN3A;

® BOCIIPUHHUMATb, dbopMynupoBaTh " peoOpazoBHIBAThH CYXKICHHS:
YTBEpIUTENbHbIE U OTpULIATENIbHbIE, EAMHUYHBIC, YACTHBIE U OOILIHE; YCIOBHBIE,

® BBIBIATH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3H U IMPOTHUBOpPEUHS B
dakTax, IaHHBIX, HAOMIONEHUSX U YTBEPXKICHUSX;, TMpeAjaratb KpUTEpUU IS
BBISIBIICHUS 3AKOHOMEPHOCTEN ¥ TPOTUBOPEYUHNIA;

e—fefaTh BBIBOABI C WCIHOJIB30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U
WHYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIIOUSHUI 110 aHAJIOTHH;

*—[IPOBOJIUTh CaMOCTOSITEILHO JI0OKA3aTelIbCTBA MATEeMAaTHMUYECKUX YTBEPKACHUN
(mpsiMble ¥ OT TPOTHUBHOTO), BBHICTPAMBATh APTYMEHTAIIUIO, MPUBOJUTH MPUMEPHI H
KOHTPIIPUMEPBI; 000CHOBBIBATh COOCTBEHHBIE CYK/ICHHUS U BBIBOJIBL;

® BpIOMpaTh croco0 pemieHuss y4eOHOM 3ajaud  (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEILICHUS, BBHIOMpATh Haubosee MOAXOIAUIUN C Yy4ETOM CaMOCTOATEIBHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble nccie10BaTebCKue 1eUCTBUA:

® 1CIIOJIb30BaTh BOMPOCHI KAaK HCCIENOBATENbCKUA HMHCTPYMEHT IO3HAHUS;
dbopMyIMpoBaTh BOMPOCH], (HUKCUPYIONIHME MPOTUBOpEUHE, MpoOIeMy, YCTaHABIUBATh
UCKOMO€ U JaHHoe, (OpMUPOBATh THUIOTE3Yy, APTyMEHTHPOBATH CBOIO IO3HUIHIO,
MHEHHE;

® MPOBOJUTH CAMOCTOSITENIFHO CIUIAHUPOBAHHBIM SKCIIEPUMEHT, UCCIETOBAHUE TIO
YCTAaHOBJICHUIO OCOOEHHOCTEM MaTeMaTH4YeCKOTOo OOBEKTa, SIBJICHHs, IMpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX]Ty 00bEKTaMHU, SIBJICHUSIMH, [TPOLIECCAMU;

® CaMOCTOSATEIBHO (HOPMYIUpOBaTH OOOOIIEHUS M BBIBOJABI 10 pe3yJbTaTaM
IPOBEJICHHOT'O HAOJIIO/IEHUs, UCCIIEJOBAHMS, OLCHUBATh JOCTOBEPHOCThH IMOJYYEHHBIX
pE3yNIbTATOB, BEIBOJOB M 00OOIICHUH;

® MPOTHO3UPOBATH BO3MOXHOE pa3BUTHE TIPOLIECCa, a TakKXKEe BBLIBUTaTh
MPEANOI0KEHHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pa6otra ¢ nndopmarnmei:

® BBIABIATH JeuuuTel MHGOPMAIMK, AAHHBIX, HEOOXOAMMBIX HJisi OTBETa Ha
BOMPOC U JUIs PEIICHUs 3a1auu;

® BpIOMpaTh WHPOPMAIUIO W3 WCTOYHUKOB PA3JIUYHBIX THUIIOB, aHAJIU3UPOBATH,
CHCTEMAaTHU3UPOBATh U WHTEPIPETHPOBATh MH(DOPMAIMIO PA3IUYHBIX BUIOB U (HOpM
NIPEICTABJICHNUS;

® CTPYKTYpHpOBaTh HWH(OOPMAIMIO, NPEJICTaBIATh €€ B pa3IWyHbIX (HopMax,
WLTIOCTPUPOBATh Tpaduyuecky;

® OLIEHUBATh HAJEKHOCTh MH(POPMAIIMK IO CAMOCTOSITENIbHO C(HOPMYITUPOBAHHBIM

KPUTEPUSIM.
2) Ynusepcanvhoie KOMMYHUKAMUBHbLE Oeticmeusi, obecnevusarom
CchOpMUPOBAHHOCMb COYUATLHBIX HABLIKOS 0OVUATOUWUXCSL.
OO0ienue:

® BOCIIpUHHMATh U q)OpMYJII/IpOBaTB CYXXKACHUSA B COOTBCTCTBHHU C YCIOBHUAMHU H
OCIsIMHA 06HI€HI/UI; ACHO, TOYHO, I'PaMOTHO BbIpaXdaTb CBOIO TOYKY 3PCHHA B YCTHBIX U



NUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJy PELIEHUs 3aJladyl, KOMMEHTUPOBATh
MOJIyYeHHBIN PE3yNbTarT;

® B X0/l€ OOCYXXIEHHUSl 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI,
npo0sieMbl, pelaeMoi 3ajJauM, BbICKa3bIBaTh WJIEH, HALIEJICHHBIC HAa MOUCK PEIICHUS;
CONOCTABJISATh CBOM CYXIEHUS C CYXACHHSAMHU JIPYTUX YYacCTHUKOB JHUaora,
OOHapyXHBaTh pa3jNMuue U CXOJCTBO MO3UIUH; B KOPPEKTHOU dopMme HopMyInpoBaTh
pa3HorJIacus, CBOU BO3PAXKEHUS;

® [IPEJICTaBIATh PE3YyJbTaThl PELICHUS 3aJayd, SKCIIEPUMEHTa, MCCIEIOBaHUS,
IPOEKTa; CAaMOCTOSATEIbHO BBIOMPATh (OpMAT BBICTYIUIEHUS C YYETOM 3ajay
MPEe3eHTAlMU U OCOOEHHOCTEHN ayIMTOPUH.

COTpyIHUYECTBO:

® [IOHMMAaThb W HCIIOJIb30BAaTh IPEUMYILIECTBA KOMAHIHOW M WHIUBUIYAIBHOU
paboTHl MpU pelICHUH Y4eOHBIX 3a7ad; MPUHUMATH IEJIb COBMECTHOM NEATEIbHOCTH,
IUIAaHUPOBATh OPraHU3allMl0 COBMECTHOM paloThl, pacnpenensTb BUAbI padoT,
JIOTOBapUBaThCsA, OOCYX AaThb MPOLECC M pe3yJabTaT padoThl; 0000IaTh MHEHUS
HECKOJIBKHX JIFOJICH;

® y4acTBOBaTh B IPYIIOBBIX (opMax padboThl (0OcyxaeHus, 0OMEH MHEHUSIMHU,
«MO3TOBBIE HITYPMbI» U T.I1.); BBITOJHSITH CBOIO YAaCTh Pa0OTHI U KOOPAUHUPOBATH CBOU
JEHCTBUS C APYTUMHU WIEHAMU KOMaH/bl; OLIEHUBATh KAYECTBO CBOETO BKIJIAJa B OOIIUI
IPOAYKT 10 KPUTEPUSIM, CHOPMYIHPOBAHHBIM YUaCTHUKAMU B3aUMOAECHCTBUS.

3) Vuusepcanvnvie pecynamuenvle Oeiicmsus, obecneuusarom ¢hopmuposarnue

CMBICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTIU.

CamMoopraHu3anus:

® COCTaBJISATH IUIAH, AJTOPUTM pEIICHUS 33Jayd, BHIOMpATh CIIOCOO PEIICHUS C
y4€TOM HMMEIOLIUXCS PECYpCOB M COOCTBEHHBIX BO3MOKHOCTEW, apryMEeHTHUPOBATH U
KOPPEKTUPOBATh BAPUAHTHI PELICHUM ¢ yU€TOM HOBOM MH(OpMALIHHL.

CaMOKOHTPOJIb:

® BJIaJICTh HABbIKAMU I103HABATEIbHON PEQIEKCHUM KaK OCO3HAaHUSI COBEPILAEMBIX
JNEHUCTBUM M MBICIUTENBHBIX IPOLIECCOB, HUX Pe3yJibTAaTOB; BIAJETh CIOCOOaMHU
CaMOINPOBEPKH, CAMOKOHTPOJI IMpollecca M pe3yjpTaTa pPELICHHS MaTeMaTH4eCKOU
3aJ1auu;

® [PEIBUJIETh TPYAHOCTH, KOTOPbIE MOTIYT BO3HUKHYTh NpU PEUICHUHU 3a/layH,
BHOCUTb KOPPEKTUBBI B JAEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOATENBCTB, IAHHBIX,
HallICHHBIX OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

® OLIEHUBATh COOTBETCTBUE pPE3yJbTaTa LEIU U YCIOBUSM, OOBSICHATH NPUUYUHBI
JOCTHMKEHUSI WM HEIOCTHXKEHUS Pe3yJbTaToB JESTENbHOCTH, HAXOAMUTh OILUOKY,
JABaTh OLEHKY IPHOOPETEHHOMY OIBITY.

IMPEAMETHBIE PE3YJIBTATbBI

10 kaacce
Auredpa 1 HaYAJIA MATEMATHYECKOI0 AHAJIU3A

Yuciaa v BLIYUCICHUSA



CBoOOHO oOmepupoBaTh MOHITUSMU: palMOHATIBLHOE YHUCIO0, OECKOHEUYHas
nepuoguyeckas ApoOb, MPOLEHTHI; HPPAIMOHAIBHOE YHUCIIO; MHOXECTBa
pPalMOHAIBHBIX U JEUCTBUTEIIBHBIX YUCEN; MOJYJb JCUCTBUTEIBHOIO YHCIIA.
[TpumeHnsaTs n1podu M MPOIEHTHI IJIs1 PEIISHUS MPUKIIATHBIX 337a4 U3 Pa3THYHbIX
OTpacied 3HaHUHN U PEATbHON KU3HHU.

[IpuMeHsaTh NPUOTMKEHHBIE BBIYUCICHUS, MpaBUIa OKPYTJICHUS, TPUKUIKY U
OLICHKY PE3yJIbTaTa BHIYUCICHUN.

CBoOOIHO oOmepUpoBaTh TMOHSATHUEM: CTENEHb C IEJbIM  IOKa3aTeleM;
UCIOJIB30BaTh TMOJXOIANIYyI0 (OpMY 3aluCH JEHCTBUTEIBHBIX YHCEN IS
pELICHUS NMPAKTUYECKUX 3a7a4 U MPEJICTABICHUS JAHHBIX.

CBOOOMHO oOmMEpHpPOBaTH MOHATHEM: apU(DMETHUECKH KOpPEHb HaTypaabHOU
CTEICHH.

CB00OOTHO OTIEpUPOBATH MOHATHUEM: CTETIEHB C PAllMOHAIBLHBIM MTOKa3aTEeIIEM.
CBOOOIHO oOmEpUpOBaTh MOHATHUSAMHU: JIorapudM dYHClIa; JACCATUYHBIE U
HATypaJbHBIC JIOTapU(DMBL.

CBoOOHO oOmEepupoBaTh MOHSTUSIMU: CUHYC, KOCHHYC, TAHTE€HC, KOTAHTEHC
YUCJIOBOT'O apryMEHTA.

OnepupoBaTh TOHATUSIMHU: APKCHUHYC, APKKOCHMHYC M APKTAHTE€HC YHCIOBOTO
apryMeEHTa.

YpaBHeHUS U HEPABEHCTBA

CB0OOOIHO oOmepUpoBaTh TMOHATHUSMHU: TOXKIECTBO, ypaBHEHHE, HEPaBEHCTBO,
pPaBHOCWIBbHBIE  YPaBHEHHS W YPaBHEHUA-CICACTBHUS;  PaBHOCHUJIbHBIE
HEPABEHCTBA.

[IpumMeHsATh pa3nMuYHbIE METOAbl pEIICHHUS pPAlMOHAIBHBIX U  JIPpOOHO-
pPalMOHAJIBHBIX YPAaBHEHMH; NPHUMEHATh METOJ HMHTEPBAIOB JUIS PEILICHHUS
HEPaBEHCTB.

CB0oOOAHO oOmepupoBaTh MOHATUSMHU: MHOTOWIEH OT OJHOM MepeMEeHHOM;
MHOTOYIEH C LEIbIMU KO3PPUIMEHTaMHU, KOPHU MHOTOWIEHA; NPUMEHSThH
JICJICHUE MHOTOWIEHAa HAa MHOTOWIEH C OCTAaTKOM, TeopeMy besy u Teopemy
Buera s perrenus 3anad.

CB00OOIHO onepupoBaTh MOHATHSMHU: CHCTEMA JIMHEMHBIX ypaBHEHUH, MaTpHIIa,
ONPENENIUTENb MATPHULBl 2 x2 M €ro reOMETPUYECKUH CMBICI; HCIOJIb30BATh
CBOMICTBa ompenenurens 2 x2 s BBIYUCICHUS €ro 3HA4YEHHs, INPUMEHATH
ONPENENUTENN ISl PELICHUS CUCTEMBI JIMHEWHBIX YPAaBHEHHUW; MOJEIMPOBATH
peaJIbHbIE CUTYyalMu C ITOMOILIBIO CUCTEMBI JINHEWHBIX YPAaBHEHUH, UCCIEA0BATh
IIOCTPOCHHBIE ~ MOJEIM C  TOMOIIBI0  MaTpull W ONpEAEIUTENeH,
MHTEPIIPETUPOBATH IMOJTyYEHHBIN PE3yJIbTAT.

Hcnonb30BaTh CBOMCTBA AEHCTBUI C KOPHAMU AJi IPe0Opa30BaHUsI BBIPAXKEHUH.
BoinonHATh 1peoOpa3oBaHMsl YUCIIOBBIX BBIPAXKEHHUH, COAEpP AIIMX CTENEHU C
pPalMOHAIBHBIM ITOKA3aTEIIEM.

Hcmnonp3oBaTh cBOMCTBA JIOTapudMOB NJisi TIpeoOpa3oBaHUs JIOTaprU(PMUIECKUX
BBIPAKCHU M.
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CBoOOHO oOmepupoBaTh TMOHATUSMU: UppALMOHATBHBIE, T[OKa3aTelbHbIE W
jJorapuMUYECKUE ypaBHEHUS; HAXOJIUTh WX PEIIEHUS C  IOMOIIBIO
PaBHOCHJIBHBIX IEPEX0JI0B WM OCYIIECTBIISS IIPOBEPKY KOPHEM.

[IpumMeHsATh OCHOBHBIE TPUTOHOMETpHUYECKHE (GOPMYINBI i MpeoOpa3oBaHMUs
TPUTOHOMETPUYECKUX BBIPAKEHHIM.

CBOOOMHO  oOmepupoBaTh  IMOHSATHEM: TPUTOHOMETPUYECKOE  YpPAaBHCHWC,
OPUMEHATh HeoOXxoaumble (OPMYJBI IS  pPELICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX YPABHEHHUM.

MonenupoBath peaibHbIE CUTYaIlMH Ha S3BIKE alreOpbl, COCTaBIATh BHIPAKECHHUS,
YPaBHEHHUs, HEPABEHCTBA [0 YCJIOBHUIO 3aJa4M, MCCIEAOBATH IOCTPOCHHBIE
MOJIENIM C UCIIOJIb30BAaHUEM armapara aareopsbl.

DYyHKIUN U TPaPUKHU

CB0OOIHO OmNEepUpOBaTh MOHATHSAMHU: (QYHKIMS, CHOCOOBI 3amaHusi (QYHKIIHNH,
B3aUMHO OOpaTHbIe (YHKIUH, KOMIIO3UIUS (YHKIUK; Tpaduk (QyHKINH,
BBITIOJIHATD dJI€MEHTapHbIE TpeoOpa3zoBaHus rpa@uKoB QyHKIIHA.

CBOOO/IHO oOIEpUPOBATh TMOHATUSMU: OOJIACTH OINPEJCICHUS] U MHOXKECTBO
3HauYeHUN (DYHKIMH, HYJIH QYHKIIUU, TPOMEKYTKH 3HAKOTIOCTOSHCTBA.

CBoOOMHO omepupoBaTh TOHATHAMHU: YETHBIE W HEUYETHBIC  (DYHKIIHH,
nepuondeckrue (PyHKIIMH, POMEKYTKH MOHOTOHHOCTH (DYHKITUH, MAaKCUMYMBI
MUHAMYMBbI (DYHKIIMH, HauOOJbIlIee M HAaWMEHbIee 3HAYCHHE (DYHKIMM Ha
IPOMEKYTKE.

CB0OOO/HO oOmepupoBaTh MOHATUSAMH: CTENEHHAs (PYHKIUS C HATypaJIbHBIM H
HEeIbIM TOKa3zaresieM, rpaduk CTENEeHHOW (YHKIMW C HATypPaJbHBIM M LEJIBIM
nokasaresieM; rpaduk KOpHs 7-OW CTENeHU Kak (yHKIHMH OOpaTHOM CTENEHU C
HATypaJbHBIM TMOKa3aTeJIEM.

OnepupoBaTh TNOHATUSIMH: JIMHEHHAs, KBaApaTW4YHAsT W JPOOHO-JIMHEHHAS
(GYHKIMH; BBITOJIHATH JIEMEHTApPHOE MCCIIEA0BaHNE U TIOCTPOSCHUE UX TPadUKOB.
CBoOOmHO omepupoBaTh TMOHATHSMHU: TIOKazaTelbHas W Jorapupmuyeckas
GbyHKIUHU, WX CBOMCTBA W TpauKH; UCIOJIb30BaTh UX TpapUKHU I pelIeHUs
YPaBHEHHUM.

CB0oOOIHO omepupoBaTh TMOHATUSAMU: TPUTOHOMETPUYECKAs OKPY)KHOCTb,
orpeeNeHNe TPUTOHOMETPUIECKUX (YHKITUI YUCIOBOTO apryMEHTa.
Hcnonw3oBath rpadukd  QyHKOMH Ui MCCIEIOBAHUS  TPOIECCOB U
3aBHCUMOCTEW MpH PEIICHUH 3a7ad U3 APYTUX y4eOHBIX MPEAMETOB U PEabHOM
’KU3HU; BbIpaXXaTh (OpMyJIaMu 3aBUCUMOCTH MEXK/y BEIIMYNHAMHU.

Hauaja MmaTeMaTn4eCcKoOro aHajamnsa

CB0OOOHO oOmnepupoBaTh MOHATHAMH: apUPMETHUecKass M TIeOMETpUYecKast
nporpeccusi, 0ECKOHEYHO yObIBarol[asi F€OMETPUYECKAsi TPOrPECCHsl; TUHEHHBIN
U OKCINOHEHIMANbHBIA POCT, (¢opMyda CIOXKHBIX IPOIEHTOB; HMETh
IIPECTABIICHUE O KOHCTAHTE e.

Hcnonp30BaTh MNpPOTPECCHM I PELICHUS] PEATbHBIX 3a/1ad  I[PUKIATHOTO
XapakTepa.

CB0OOHO omepupoBaTh MOHATHSAMH: IOCIEAOBATEIBHOCTh, CHOCOOBI 3aJaHUs
IIOCJIE0BATENBHOCTENH, MOHOTOHHBIE M OrPAHUYEHHBIE IOCJIENOBATEIBHOCTH;
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MOHMMAaTh OCHOBBI 3apOXKICHHS MaTEMaTHYECKOTO aHajdu3a KakK aHajau3a
OECKOHEYHO MaJbIX.

CBOOOIHO ONEPHPOBATH MOHATHUSIMH: HEMPEPBIBHBIE (YHKIIMHM, TOYKH pPa3pbIBa
rpaduka GyHKIINM;, aCUMOTOTHI rpaduka PyHKIUH.

CBoOomHO omepupoBaTh MOHATHEM: (GYHKIHWSA, HENpPEephIBHAS Ha OTPE3KE;
MIPUMEHSTH CBONCTBA HEMPEPHIBHBIX (DYHKITUH IS PEIICHHMS 3a/ad.

CBOOOHO OMEPUPOBATh MOHATHUSIMH: TIEpBasi M BTOPasi MPOU3BOIHBIE (DYHKITHH,
KacaTenbHas K rpaduky QyHKIUU.

Bbryncisth Ipou3BOIHBIE CYyMMBI, TPOU3BEICHUSI, YACTHOTO ¥ KOMIIO3UIIUU JIBYX
GyHKIIMIA; 3HATH TIPOU3BOJIHBIE JIEMEHTAPHBIX (DYHKIIHIA.

Hcnonp3oBaTh TeOMETPpUYECKHA UM (U3MYECKUN CMBICT TIPOU3BOJHON JUIs
pelIeHHs 3a1ad.

MHo:KecTBa M JIOTHKA

CB00OOIHO OTIEpUPOBATH MOHATUSMH: MHOKECTBO, OTIEPAI[UU HAJl MHOXKECTBAMU.
Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIA ammapar sl OMUCAHUS PEaTbHbIX
MIPOLIECCOB U SIBJICHUMN, TP PEIICHUU 3a]]a4 U3 APYTUX yUEOHBIX MPEAMETOB.
CBOOOMHO oOmMepUpoOBaThH TMOHATHUSMU: OIpEAeNieHne, TeopeMa, ypaBHEHHE-
CIEACTBHUE, CBOWCTBO MAaTeMaTH4ECKOIO o0BeKTa, JI0KA3aTeNbCTBO,
PaBHOCUJIbHBIC YPABHEHHS U HEPABEHCTBA.

11 kaace
Yucia v BLIYUCICHUSA

CB0OOOZHO ONEepUpOBaTh MOHATUSAMHU: HATYpaJbHOE M LIEJI0€ YUCIIO, MHOXECTBA
HAaTypaJIbHBIX M LENBIX YHCEN; HCIIOJIb30BaTh NPU3HAKU JACIMMOCTH LEJBIX
yucen, HOJl m HOK HaTypaJbHBIX uMcen sl pElIeHUs 3a1ad, NPUMEHSATH
anroput™m EBKinna.

CB0OOOIHO oOmepupoBaTh TMOHIATHEM OCTaTKa MO MOJYJII; 3alHiChIBATh
HaTypaJIbHbIE YHCJIA B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAX CUMCIICHUS.
CB0OOOHO oOmepupoBaTh MOHATUSAMHU: KOMIUIEKCHOE YHCIO W MHOXECTBO
KOMIIJIEKCHBIX YHMCEN; MPEJCTABIATh KOMIUIEKCHBIE YHCIIa B anreOpandeckoil u
TPUTOHOMETPHUUYECKON (POpME, BBINOJIHATH apUPMETHUECKUE ONEpALUU C HUMU U
M300pakaTh Ha KOOPJIMHATHOM TIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA

CB0O0OOIHO oOmepupoBaTh MOHATUSAMU: HPpPALMOHAIBHBIE, IOKa3aTelbHbIE WU
jJorapuMUYECKUE HEPABEHCTBA; HAXOJUTh HX pEUIEHUS C MOMOIIbIO
PABHOCUJIBHBIX IIEPEXOIOB.

OcyuiecTBiATh 0TOOP KOPHEH MPU PEIIEHUH TPUTOHOMETPUUYECKOTO YPaBHEHHUSL.
CBOOOHO  omepHpOBaTh IMOHATUEM TPUTOHOMETPUYECKOE  HEPABEHCTBO;
OPUMEHATh HEoOXoaumble (OPMyYJbl ISl  PELIEHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB.

CB0o0OOHO oOmepupoBaTh MOHATHUSIMU: CUCTEMAa U COBOKYIHOCTh YpPAaBHEHHU H
HEPABEHCTB; PABHOCUJIbHBIE CUCTEMBI U CUCTEMBI-CIIEJICTBHS; HAXOJUTh PELICHUS
CUCTEMBI M COBOKYITHOCTEN PAallMOHAIIbHBIX, HPPALMOHAIbHBIX, I0KA3aTEIbHBIX U
Jorapu(MUUYECKUX YpaBHEHHUM U HEPABEHCTB.



12

Pemiats parmoHanbHbie, UPpallMOHANIBHBIC, TOKA3aTENIbHBIC, JIOTapU(PMUUECKUE U
TPUTOHOMETPUYECKUE YPABHEHUsST W HEPABEHCTBA, COJEpXKAIIME MOIYIU U
IapameTphl.

[TpumensTs Tpaduyueckre METOABl JJIA PEIICHUS ypaBHEHUN M HEPABEHCTB, a
TAKXe 33/1a4 C MapamMeTpaMHu.

MonenupoBath peabHBIE CUTYaIlMH Ha S3BIKE anreOphl, COCTABIATh BRIPAKCHHS,
YPaBHEHHUs, HEPABEHCTBA W MX CHUCTEMBI IO YCJIOBUIO 3aJa4M, HCCIIEI0BAaTh
MOCTPOEHHBIE MOJIEIN C UCIIOJIb30BAaHUEM armapara ajireopbl, MHTEPIPETUPOBATh
IIOJIy4YEHHBIN PE3yJIbTAaT.

DYyHKIUHN U TPaPUKHU

Crpoutes rpaduku KOMIO3ULMU (YHKIUMH C TIOMOIIBIO BJIEMEHTAPHOTO
UCCIJIEJOBAHMSI U CBOIMCTB KOMIIO3ULIUU ABYX (QYHKIUIL.

Ctpouts reomerpuueckre oOpa3bl YpaBHEHUN M HEPABEHCTB HA KOOPAMHATHOM
IUIOCKOCTH.

CB000IHO onepUpOBaTh NOHATUAMU: TPAPUKH TPUTOHOMETPUUECKHUX (DYHKIIHA.
[IpumensaTs QYHKOUU JUIsI MOJETUPOBAHMS W  HUCCJIEJAOBAHMS PEAIbHBIX
IIPOLIECCOB.

Hauaja MmaTeMaTn4ecKoro aHajamnsa

Hcnonb30BaTh NMPOU3BOJHYIO JUISl UCCIAEAOBAHUS (DYHKIIMM HA MOHOTOHHOCTBH W
KCTPEMYMBI.

HaxonuTe HamOospliee M HaWMMEHbIIEE 3HAUYCHHS] (PYHKUIMU HENpPEepbIBHOM Ha
OTpE3KE.

Hcnonb30BaTh MPOU3BOAHYIO I HAXOXKICHHS HAWIyYIIEro peleHus B
NPUKIAJAHBIX, B TOM YHCIE COLUAIbHO-)KOHOMUYECKUX, 3ajadax, I
OIpEeeNICHUs] CKOPOCTH M YCKOPEHHs Ipoliecca, 3aJaHHOro (GopMyson uiH
rpadukom.

CB00OOIHO onepupoBaTh NOHATUAMU: MEPBOOOpaA3HAsl, ONPENEIEHHbIN UHTErpa;
HaXoAMUTh NEPBOOOpa3HbIE AIEMEHTAPHbIX (QYHKIUI W BBIYUCIATH UHTErPaj IO
dbopmyne Herorona—Jleiionuna.

Haxoauts miomaau miockux Guryp u 00bEMBI T€J ¢ MOMOLIBIO0 HHTETpaa.
NMeTp mpeAcTaBIeHHE O MaTEMaTUYECKOM MOJIEJIMPOBAHMM Ha IPUMEPE
cocTaBlieHUs U PepeHIInaIbHBIX YPaBHEHUH.

Pemarpe mnpuxnagHele 3agaud, B TOM YHCJIE COLMAIbHO-3KOHOMHYECKOTO |
($u3nYecKoro xapakTepa, CpeJICTBAMU MaTEMaTUYECKOTO aHaIN3a.

I'eomerpus

10 kaacc

CB00OITHO OmMEepUPOBaTH OCHOBHBIMHM TMOHSTUSMHU CTEPEOMETPUU MPU PEIICHUU
3aJ1a4 ¥ TPOBEJACHUN MAaTEMAaTHYECKUX PACCYXKICHUM.

[IpyuMeHAT, aKCMOMBI CTEPEOMETPUM M CIEACTBUA W3 HUX TMPU PEIICHUU
F€OMETPUYECKUX 3aJ1a4.
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KnaccudunmpoBare B3auMHOE  pacloIOKEHUE MPAMBIX B  MPOCTPAHCTBE;
IUIOCKOCTEN B IIPOCTPAHCTBE; MPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE.

CB0OOOHO oOmepupoBaTh MOHATUSMH, CBSA3aHHBIMH C YIJIaMM B IPOCTPAaHCTBE:
MEXAY MPSAMBIMU B IPOCTPAHCTBE; MEXKAY MPSAMOM U INIOCKOCTBIO.

CB00OHO ONEepUPOBATH MOHITHSIMH, CBI3aHHBIMU C MHOTOI'PaHHUKAMHU.

CB00OO/IHO pacno3HaBaThb OCHOBHBIE BUAbl MHOTOTPAaHHUKOB (MpU3Ma, MUPAMUA,
IPSIMOYTOJIBHBIN Mapaienenumnes, Ky0).

KrnaccuguimpoBaTs MHOTOTPaHHUKH, BEIOUpAsi OCHOBAHUS IS KIacCU(PUKAIIH.
CB0o0OOAHO oOmnepupoBaTh MOHATHUAMH, CBSI3aHHBIMU C CEYEHHMEM MHOTOTPaHHUKOB
IIJIOCKOCTBIO.

BoInonHATh napasienbHoe, HEHTPaJIbHOE U OPTOrOHAIBHOE TPOEKTUPOBAHUE (PUTYD
Ha IJIOCKOCTD; BBIIOJIHATH U300pakeHus: (UTYp HA IIIOCKOCTH.

Crpouth Cce€4eHMS] MHOTOIPAaHHHMKOB pPa3jJM4YHBIMA  METOJAaMH, BBIIOJHATH
(BBIHOCHBIE) TUIOCKME YEpPTE)KH W3 PHUCYHKOB MPOCTHIX OOBEMHBIX (QUIYp: BHUT
CBEpXY, COOKY, CHH3Y.

Beluucnare miomand NOBEPXHOCTEH MHOTOTPaHHUKOB (IpH3Ma, MNHpaMHa),
reOMETPUYECKUX TEJ C IPUMEHEHUEM (POpMYII.

CB0OOAHO omepupoBaTh MOHATUSMU: CUMMETPHUS B NPOCTPAHCTBE; LEHTP, OChb U
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (UTYPBI.

CB0oOOIHO  omepupoBaTh  MOHATUSIMH, COOTBETCTBYIOIIMMHU  BEKTOpaM H
KOOpAMHATaM B MPOCTPAHCTBE.

BoInonHATh 1eMCTBUS HaJl BEKTOPAMH.

Pemate 3amaum Ha JTOKa3aTebCTBO MATEMATHMYECKUX OTHOLICHHM M HAXOXICHHE
F€OMETPUYECKUX BEIUYMH, IPUMEHSS M3BECTHBIE METOJbl MPHU PEIICHUU
MaTEeMaTU4YECKHUX 3a/1a4 IMOBBIIIEHHOTO U BBICOKOTO YPOBHS CIOKHOCTH.

[IpumensaTh IPOCTENIINE [IPOrpaMMHBIE cpeacrna 51 JJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPH PEIICHUH CTEPEOMETPUUECKUX 3a/1a4.
W3Bnekatp, mpeoOpa3oBbIBaTh W MHTEPOPETUpPOBaTH  HMH(OpMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUrypax, MPEACTABICHHYIO Ha yepTexax U
pUCYHKaX.

[IpuMeHATh NOJSyYEHHbIE 3HAHUS HA MPAKTHUKE: CPAaBHUBAaTh M aHAJIM3UPOBAThH
peanbHbIE CUTyalllH, IPUMEHATHh U3YYEHHBIE TOHATHS B IPOLECCE MOUCKA PELICHHUS
MaTeMaTU4ecKu CGHOPMYIMPOBAHHOM MPOOJEMBbI, MOJAEIUPOBATh  pealbHbIC
CUTyallun Ha A3bIKE TEOMETPHUM, MCCIEAOBaTh IOCTPOCHHBIE MOJEIN C
UCIIOJIb30BAaHUEM T€OMETPUUECKUX MOHATUNA U TEOpeM, ammnapara aareOpbl; pemarhb
IIPAaKTUYECKUE 3aa4H, CBA3AHHBIE C HAXOK/ICHUEM T€OMETPUUECKUX BEJINYMH.
Nwmetp npencraBiaeHust 00 OCHOBHBIX ATAlax pPa3BUTUS FEOMETPUM KaK COCTAaBHOM
yacTu (PyHAAMEHTa Pa3BUTHUS TEXHOJIOTHUH.

11 kaace

CB00OOIHO OnepUpPOBATh MOHATHIMHU, CBAI3aHHBIMU C IIMIUHIPHYECKON, KOHMUECKON
U chepruecKoil MOBEPXHOCTIMU; OOBSICHATH CIOCOOBI MOTYYESHHSL.

OnepupoBaTh MOHATUSIMH, CBSI3aHHBIMM C TEJlaMU BpAalllEHUS: LUJIMHIPOM,
KOHYCOM, c(pepoil 1 1mapom.
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Pacno3naBate Tena BpamieHus (UMJIMHOP, KOHYC, cepa U map) U OOBACHATH
CHOCOOBI MOJYUYEHUS TEJ BpalllEHUsI.

Knaccudummpoats B3auMHOE pacroiokeHre chepol U MI0CKOCTH.

BbruncnsaTh BEIMUMHBI 3J1€MEHTOB MHOTOTPAHHUKOB M TE€J BpALICHUS; OOBEMBI U
IUIOLIAAN TOBEPXHOCTEN MHOTOIPAHHUKOB U TeJl BPAILEHHUS, T€OMETPUUECKHUX TEIl C
npuMeHeHueM GopMyI.

CB0OOIHO onepupoBaTh NOHATUSAMH, CBSI3aHHBIMU C KOMOMHAIIMSAMU TN BpalLlEHUS
U MHOTOTPAHHUKOB: MHOI'OI'PDAaHHUK, BIHMCAHHBIM B Cpepy U OMHUCAHHBIM OKOJIO
cdepsl; cdepa, BMCaHHAST B MHOTOTPAHHUK HIIM TEJIO BpPaIICHUS.

BbruncnsTh COOTHOLIEHUS MEXIYy IUIOUIaAsMHM IOBEpPXHOCTEH U 0o0BEMamMu
N0/I00HBIX TEJL.

N300pakath u3ydyaemble (PUTYpHI; BBINOJIHATH (BBIHOCHBIE) IUIOCKUE YEPTEXKHU U3
PUCYHKOB MPOCTBIX O0BEMHBIX (PUTYP: BUJI CBEPXY, COOKY, CHU3Y; CTPOUTh CEUCHHUSI
TEJ BpAIICHHUS.

W3Bnekatb,  WHTEpHpEeTUpOBaTH W IPeoOpa3oBbIBaTh  MHPOPMALUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (DUTypax, MPEACTABICHHYIO Ha YEPTEXKAX H
pUCYHKaX.

CB000HO ONEepUPOBATH MOHATHUEM BEKTOP B IPOCTPAHCTBE.

BbINoNIHATH onepanuu HajJ BEKTOPAMH.

3azaBarh MNIOCKOCTh YPABHEHHEM B JIEKaPTOBOM CUCTEME KOOPIMHAT.

Pemate reoMerpuueckue 3aadyd Ha BBIYMCICHHE YIVIOB MEXAY HPSAMBIMH H
IUIOCKOCTSIMH; BBIYHMCIIEHUE PACCTOSIHUM OT TOYKM JI0 IUJIOCKOCTH; B LEJIOM, Ha
IPUMEHEHUE BEKTOPHO-KOOPANHATHOTO METO/1a IPU PEILICHUU.

CB0OOJHO OnepupoBaTh MOHATHUAMHU, CBSI3AHHBIMU C JIBH)KEHUEM B IPOCTPAHCTBE;
3HATh CBOMCTBA JIBMIKCHUM.

BBIMOJIHATh U300pa)KEHUS MHOTOTPAaHHUKOM U TeJl BPAILLEHUS MpU HapauieIbHOM
IIEPEHOCE, LEHTPAILHOM CUMMETPHUM, 3€PKAJIBHOM CUMMETPUHU, MPU IIOBOPOTE
BOKpPYT MPsIMOI1; peoOpa3oBaHus MOA00uS.

Crpoutb ceudeHHUss MHOTOTPAHHUKOB M TeN BpalleHUs: CEYeHUS UWIMHApA
(mapayienbHO Y NEPIEHAMKYJISPHO OCH), CEYEHMs] KOHyca (mapajuienbHOe
OCHOBAHUIO U MPOXOAILEE Yepe3 BEPIINHY ), CEUEHHUS L1apa.

Hcrnonbs30BaTh METOJBI MOCTPOEHUSI CEYEHMI: METOJ CIEA0B, METOJ BHYTPEHHETO
IPOEKTUPOBAHHUSI, METOJ] IEPEHOCA CEKYIIEH MIOCKOCTH.

Jloka3bIBaTh r€OMETPUYECKHUE YTBEPIKIACHHUS.

[TpumensaTe reomeTpuueckre (akTbl I PEIICHHUs] CTEPEOMETPUYECKUX 3ajad,
IPEANONaralolnX HECKOJIBKO IaroB PELICHUs, €CIIH YyCIOBUS IPUMEHEHUS 3aJaHbl
B SIBHOUM M HESIBHOM (popMme.

Pemate 3amaum Ha JOKa3aTebCTBO MATEMATHYECKMX OTHOIICHHH M HaXOXICHHE
F€OMETPUYECKUX BEJTUUMH.

[IpuMeHsATh NpOrpaMMHBIE CPEACTBA U ANEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI
IIPU PELIEHUU CTEPEOMETPUUECKUX 3a1ad.

[IpuMeHsTh TMOJNy4YEHHbIE 3HAHHUS Ha MpPAaKTHUKE: CPaBHUBATh, AHAIU3UPOBATh U
OLICHUBATh PEAJIBHBIE CHUTyallUH; IPUMEHSATH W3YUYEHHBIE IIOHATHUS, TEOPEMBI,
CBOMCTBa B TMpolecce IOUCKAa pEHIeHHSs MaTeMaTU4ecKu chopMyIrupoBaHHON
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npo0JIeMbl, MOJIETUPOBATh PEAIbHBIE CUTYallUH Ha SI3bIKE '€OMETPHUH, UCCIIEI0BATh
IIOCTPOCHHBIE MOJEIIM C HCIOJIb30BAHUEM T'€OMETPUYECKUX ITOHATHM U TEOPEM,
anmnapara ajireOpbl; pemarb NPAKTUYECKUE 3a7aud, CBSI3aHHBIE C HAaXOXJEHUEM
r€OMETPUYECKUX BEJINYHUH.

* lImeth mpeacTaBieHus] 00 OCHOBHBIX ATamax pa3BUTHSA T'€OMETPUHM KaK COCTAaBHOM
yacTu (PyHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

BeposiTHOCTBH M cTATHCTHKA
10 KUIACC

* YuraTh U CTPOUTDH TAOIHIIBI U JTUATPAMMBI.

* OnepupoBath MOHATUAMMU: CpeliHEE apupMeTUYECKOoe, MeraHa, HanbobIIee,
HaWMEHbIIEE 3HAUCHUE, pa3MaX MACCUBA YMCIIOBBIX TAHHBIX.

* OnepupoBaTh NOHATUAMM: CIYyUYaHBIN SKCIIEPUMEHT (OIBIT) U CIIy4YaliHOE
COOBITHE, dJIEMEHTAPHOE COOBITHE (JIIEMEHTAPHBIN UCXO) CITyYalHOTO OTIBITA;
HaXOJUTh BEPOSITHOCTH B OIBITAX C PABHOBO3MOKHBIMU CITyYailHBIMU
COOBITHUSIMU, HAXOJIUTh U CPABHUBATH BEPOSITHOCTH COOBITHI B M3YUEHHBIX
CITy4alHbIX YKCIIEPUMEHTAX.

e Haxoaute u popMynupoBaTh COOBITUS: IEpECEUECHUE U 0OBEAMHEHNE JAHHBIX
COOBITHH, COOBITHE, TPOTUBOTIONIOKHOE JAHHOMY COOBITHIO; TIOJIb30BAThCS
auarpaMMamu Jisepa u GopmyIioi CIoKEHUsT BEPOSITHOCTEN MPU PEIICHUN
3a/1au.

¢ OnepupoBath MOHATHUSIMH: YCIOBHAS BEPOSTHOCTH, HE3aBUCHUMBIE COOBITHS;
HaXOJUTh BEPOSITHOCTH C MOMOIIBIO IPABUIIA YMHOXKEHHSI, C IIOMOIIIBIO JepeBa
CJIy4ailHOTO OMBITA.

¢ [IpumeHsATH KOMOMHATOPHOE MPABUIIO YMHOXKEHUS TIPU PEIICHUH 3a]1a4.

* OnepupoBaTh NOHATUAMU: UCIIBITAHUE, HE3ABUCUMBIE UCIIBITAHUS, CEPUSI
WCIIBITAHUM, YCIIEX U HeyJla4ya; HaXOJAUTh BEPOSTHOCTH COOBITHI B cepuu
HE3aBUCHMBIX UCTIBITAHUI J0 MEPBOrO yCIeXa; HAXOAUTh BEPOSITHOCTH
COOBITHI B CepUM UCTIbITaHUN bepHyn.

¢ OnepupoBaTh NOHATUSAMMU: CIIy4alHAs BEJIMYMHA, PACIIPENCICHUE
BEPOSITHOCTEN, TMarpaMMa pacrpeieseHusl.

11 KJIACC

¢ (CpaBHUBATh BEPOSATHOCTH 3HAYEHUI CIyYAHOW BEIUYUHBI IO PACIIPEIETIEHUIO
WJIU C TIOMOIIBIO IUArPaMM.

* OnepupoBaTh NOHATUEM MATEMATUUYECKOTO OKHUIAHUS; IPUBOJIUTH IPUMEPBIL,
KaK MPUMEHSIETCS MaTEMAaTUYECKOE OKUJIAHUE CIIy4YalHON BEJIMYMHBI HAXOAUTh
MaTEeMaTUYECKOE 0’KHUJIaHUE 110 JAHHOMY PAacHpeeIeHHUIO.

® lIMeTh npeacTaBICHHUE O 3aKOHE OOJIbLINX yncel. IMeTh npeacTaBiieHue o
HOPMAaJIbHOM PaclpeaciCHUN.

COJIEP)KAHME

AJredpa u Ha4YaJia MATEMATHYECKOT0 AaHAJIN3A
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10 Kuace
Yucjia 1 BLIYUCJICHUSA

PannonanbHpie uuciaa. OOBIKHOBEHHbIE W JECATUYHBIE JIpOOW, MPOLIEHTHI,
OeckoHeuHble nepuoanyeckue apodu. [lpumenenne npobe U MPOUEHTOB IS PEIICHUs
MPUKJIAIHBIX 33]1a4 U3 Pa3JIMYHbIX OTPACICld 3HAHWW U PEaJIbHOM KU3HHU.

JleficTBUTENbHBIE  4ucaa.  PanuoHanbHbIE W HMppalUMOHAIbHBIE  YHKCIIA.
Apudmernueckue onepannu ¢ 1eHCTBUTENbHBIMU YucIaMu. MOyib JeMCTBUTEIBLHOTO
yucia U ero cporcrta. [IpubnmxEHHbIe BHIYMCIECHUS, PaBUIa OKPYTJICHUS, IPUKUIKA
Y OLICHKA pe3yJIbTaTa BEIYMCIICHUM.

Crenenb ¢ nensiM 1okasareneM. bunom Hprorona. Mcnosp3oBanue moaxomsinein
(GopMBl 3amMCH JEUCTBUTENBHBIX YHCEN JUIsl PELIEHUs MPAKTHYECKHX 3aJad U
IIPEACTABICHHUS TAHHBIX.

ApupmeTnuecknii KOpeHb HaTypaJIbHOM CTENEHU U €ro CBOICTBA.

CreneHb C palMOHAJIBHBIM TOKa3aTeleM H €€ CBOMCTBA; CTENEHb C
JICMCTBUTEIJILHBIM MOKa3aTEJIEM.

Jlorapubm uymcna. CpoiictBa gorapudpma. JlecsiTuuHbIE U  HATypalibHbIE
Jorapu@mel.

CuHyC, KOCHMHYC, TaHI€HC, KOTaHI'€HC YHCJIOBOIO AapryMeHTa. ApKCHHYC,
ApPKKOCUHYC M ApKTAHI€HC YMCIIOBOI'O apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxnecTBa U TOXAECTBEHHbIE MPeoOpa3oBaHus. Y paBHEHHUE, KOPEHb ypaBHEHUSI.
PaBHOCWIIBHBIE ypaBHEHMsT W  ypaBHeHuUsA-CneACTBHs. HepaBeHcTBO, pelieHue
HEPABEHCTBA.

OCHOBHBIE METOJIbl PEIICHUS ILENbIX M APOOHO-PAllMOHAIBHBIX YPAaBHEHHUU H
HEPAaBEHCTB. MHOroOWwIeHbl OT OJHOW IepeMEHHOW. [leneHune MHOroudseHa Ha
MHOTOWIEH ¢ ocTtatkoM. Teopema be3dy. MHorousensl ¢ nenbiMu Kodh@uimeHTamu.
Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAXKEHUMN, COJIEPKAIIUX CTEIIEHU U KOPHHU.

WppanmonaneHble ypaBHeHHs. OCHOBHBIE METOAbl PELICHUS HPPALMOHAIBHBIX
YPaBHECHU.

IToka3atenbHble ypaBHEHHs. (OCHOBHBIE METOJbl PELICHHS ITOKA3aTEJIBbHBIX
YPaBHEHHUM.

[IpeoOpazoBaHue BhIpaXXEHHH, COAEPKANTUX JTOTapU(MBI.

Jlorapupmuyeckue ypaBHeHUs. OCHOBHBIE METOJbI PEHICHUS JorapupMUUecKux
YPaBHEHHM.

OcHOBHBIE TPUTOHOMETPHUUYECKHE (bOopMyJIBL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAKEHUN. PellIeHre TPUroHOMETPUYECKUX YPABHEHU M.

Pemienne cucreM JIMHEHHBIX YypaBHEHUU. Marpuna CHCTEMBI JIMHEWHBIX
ypaBHeHu. OmnpenenuTens MaTpUllbl 2X2, €ro reOMETPUYECKHI CMBICT U CBOMCTBA;
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BBIYUCJICHUE €r0 3HAYCHMS, MPUMEHEHUE OMNPENeNUTeNs Jisi PEHICHUS CUCTEMbI
JIMHEWHBIX YpaBHEHHUH. PenmieHne npukiagdbeIx 3aa4 ¢ MOMOIIBIO CUCTEMbBI JIMHEUHBIX
ypaBHeHUU. MccnemoBaHue TMOCTPOEHHOM MOJEIA C [OMOIIBID  MAaTpull |
OIIPEICIIUTEIIEH.

ITocTpoeHne MaTeMaTUYECKUX MOJENEN pEeaJbHOM CHUTyallMd C MOMOIIBIO
ypaBHEHHII U HepaBeHCTB. [IpuMeHeHUWe YypaBHEHUH W HEPABEHCTB K PEIICHUIO
MaTEeMaTUYECKUX 3a]1a4 1 33/1a4 U3 pa3InYHbIX 00JacTell HAYKU U peaabHOM KU3HU.
DOyHKUMH U TPaPUuKH

Oyukius, crnocobbl  3amanus  QyHknuu. B3aumHO oOparHble  QyHKIHH.
Kommnosummst pyukmmit. ['paduk dyHkmu. InemeHTapHbie Tpeodpa3zoBaHus rpaduKkoB
(yHKLIHM.

OOnactp ompeAesneHuss U MHOXKECTBO 3HaueHud (yHkuuu. Hynmu QyHkoum.
[IpomexyTkn 3HAKOMOCTOSIHCTBA. UETHble W Heu€THble (QyHkuuu. [lepmoaunudeckue
byukiuu. [IpoMeXyTKM MOHOTOHHOCTH (PyHKIHH. MaKCUMyMbl W MUHUMYMBbI
dbyukiuu. Hanbonbiiee 1 HauMeHbllee 3HaueHus1 GyHKIIMU Ha TTPOMEKYTKE.

JluneiiHasi, kBaApaTu4Has W JPOOHO-IMHEHHAss QYHKIUU. ODJEMEHTapHOE
UCCJIeIOBAHUE U MTOCTPOEHUE UX IPaPUKOB.

CrenenHass (GyHKUMS C HaTypajdbHBIM M IENbIM MoKa3aTeneMm. EE cBoiicTBa u
rpaduk. CBoiicTBa U rpaduk KOpHS n-OW CTENEHU Kak (PYHKIIMU OOpaTHOM CTENEeHH C
HaTypaJIbHBIM MOKa3aTEJIEM.

[lokazatenbHast u Jjorapumudeckas (YHKIHH, WX CBOWCTBA U Tpadukwu.
Hcnonp3oBanue rpadukoB GyHKINNA TSl pEIICHUST YPAaBHCHUI.

Tpuronomerpudeckass OKpyKHOCTb, ONPEACIICHUE TPUTOHOMETPUICCKUX (DYHKITHIA
YHUCJIOBOI'O apryMEHTA.

OYHKIMOHAJIbHBIE 3aBUCMMOCTU B pealibHBIX Mpoleccax U siBleHUsX. ['paduku
pEAIBHBIX 3aBUCUMOCTEM.

Havana maTremMaTH4ecKoro aHajimn3a

[TocnenoBarenbHOCTH,  CHOCOOBI  3aJaHus  MOCJeAoBaTeNbHOCTE.  Metoj
MaTeMaTU4eCKOW HMHAYKIUMU. MOHOTOHHBIE M OrPAaHUYEHHBIE IOCIEA0BATEIBbHOCTH.
HcTopust BOSHUKHOBEHHSI MATEMAaTUUECKOTO aHaIN3a Kak aHalin3a OECKOHEUHO MaJlbIX.

Apudmernyeckas M TEOMETpUYECKas Mporpeccuu. beckoHeyHo yObIBaromias
reomeTpuyeckass mporpeccusi. Cymma OECKOHEYHO YOBIBAIOLIEH TIeOMETpUYEeCcKOn
MPOrpeccuu. JIMHEWHBIM W 3KCIOHEHUHAIBHBIM pOCT. Uncno e. @opmyna CIOXKHBIX
npoieHTOB. Mcrnonap30BaHue MPOTPEeCCUM AJIsl PEIICHHs] pealIbHBIX 3a7a4 MPUKIATHOTO
Xapaxrepa.

HenpepsiBHble (DyHKIMH U UX cBoiicTBa. Touku pa3pbiBa. ACUMNTOTHI rpa)uKoOB
¢ynkuuid. CBoiicTBa (DyHKIMII HENpepbIBHBIX HAa OTpe3Ke. MeToJ MHTEpBalOB s
penieHrs HepaBeHCTB. I[IpuMeHeHne CBOWCTB HEMPEpBIBHBIX (DYHKIUN IJIsI pElICHUS
3a/1a4.
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IlepBass u BTOpas mpousBojHble GyHKIUU. OnpeaeneHue, reOMETPUUECKUN U
(bu3HYECKUil CMBICT TPOU3BOIHOM. Y paBHEHUE KacaTeabHOUN K rpaduKy QyHKIUU.

[IpousBoanbie 3nemMeHTapHbIX (yHKUMA. [Ipom3BonHas cyMmbl, MpOU3BEAEHUS,
YaCTHOI'O U KOMITO3UIIMHU (PYyHKIIUH.
MHokecTBa H JIOTHKA

MHO)XeCTBO, oOmepauuu HaJ MHOXECTBAaMM M MX CBOMCTBAa. JlMarpammsl
Oiinepa—BenHa. [IpuMeHeHNE TEOPETUKO-MHOKECTBEHHOTO armapara i ONHCaHUus
pealIbHBIX IPOLIECCOB U SBJICHUH, IPU PEIICHUU 33]a4 U3 IPYTUX yU4eOHBIX MPEAMETOB.

Omnpenenenve, TeopeMa, CBOWCTBO MaTEMaTHUYECKOro OObEKTa, CIEJICTBUE,
JI0Ka3aTeIbCTBO, PABHOCHIIBHBIC YPABHEHUS.

11 kanace
Yuciia 1 BBIYUCTICHUSA

Harypanbhubie u nensie uncia. [IpumeHenre npu3HakoB JETUMOCTH LIEJIBIX YUCEN,
HO/l u HOK, ocratkoB no moaymto, anroputmMa EBKinaa s peiieHus 3a1a4d B HENbIX
quciax.

KomnuekcHble uyucna. AnreOpanyeckas M TpUTOHOMETpUYecKass (OpMbl 3alUCH
KOMIUIEKCHOTO 4Hciia. ApudMerndyeckue oOmnepauud ¢ KOMIUIEKCHBIMU YHCIaMH.
N300pakeHrne KOMIUIEKCHBIX YMCeI Ha KOOpAWHATHOH tuiockoctu. @opmyna Myaspa.
KopHu n-oii creneHu u3 KOMIUIEKCHOTO yucia. l[IpumMeHeHre KOMIIIEKCHBIX YUCEN IS
pelieHus: PU3NYECKUX U TEOMETPUUECKUX 3aad.

YpaBHeHHs U HEPABEHCTBA

Cucrema M COBOKYITHOCTh YPAaBHEHUN M HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI U
CUCTEMBI-CIIEACTBUS. PaBHOCHUIIbBHBIE HEPABEHCTBA.

OT160p KOpHEN TPUTOHOMETPUUECKUX YpaBHEHUI c MTOMOIIIBIO
TPUTOHOMETPHUUECKON OKPY>KHOCTH. PenieHne TpuroHoMeTpu4eCKuX HEPaBEHCTB.

OcCHOBHBIE METO/IbI PEIICHUS TTOKA3aTEIbHBIX U JIOrapU(PMUUIECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PEIICHHS CUCTEM M COBOKYIHOCTEH palMOHAIbHBIX,
UpPpaLMOHATIbHBIX, TIOKA3aTEIbHBIX U JOTapU(PMHUUECKUX YPaBHEHHIA.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMH.

IIpuMeHeHne ypaBHEHMH, CUCTEM M HEPABEHCTB K PEUICHUIO MAaTeMaTHYECKHX
3a/la4 U 3a7a4 U3 Pa3IMYHbIX 00JacTeil HayKh M PEeaJbHOW >KU3HU, WHTEPIpPETALIUS
IIOJIyYEHHBIX PE3YJIbTATOB.

DYyHKIUHN U TPaPUKU

I'padpux kommozumuu Qyukuil. ['eomerpuueckue o00pa3bl ypaBHEHHH U
HEPABEHCTB Ha KOOPAMHATHOM IJIOCKOCTH.

Tpuronomerpuyeckue QyHKIMHU, UX CBONCTBA U TpadUKH.

['padrueckre MeTobl pellieHus ypaBHEHUN U HEpaBEHCTB. [ 'paduyeckue MeToabl
peleHns 3a1ay ¢ napameTpaMu.
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Ucnonw3oBanue rpadukoB GyHKIUNA I8 HCCIENOBaHUS MPOLIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HUKAIOT MpPU PELIEHWU 3a]ad U3 JPYrux Yy4eOHBIX
MPEIMETOB U PEATBHOU KU3HU.

Hauvana MaTeMaTH4ecKOro aHajamsa

[IpumeHeHne NPOU3BOJHON K HCCHeNOoBaHUIO0 (YHKIMA HAa MOHOTOHHOCTH U
skcTpeMyMmbl. Haxoknenune HauOONbIIer0o M HAaUMEHBIIEro 3HAYEHHM HEMpephIBHOM
GbyHKIIMM Ha OTPE3KE.

[IpumeHeHne TNPOM3BOAHOM I HAXOXKJICHUS HAWIYYILIEr0 pPELICHUS B
MPUKIAJHBIX 3a/1a4ax, Ui ONPEIEIICHUsI CKOPOCTH U YCKOPEHUS IMPOLEcca, 3aJaHHOIO
dbopmyIoii umu rpadUKoM.

IlepBooOpa3Hasi, OCHOBHOE€ CBOMCTBO  mepBooOpa3Hbix. [lepBooOpa3Hbie
aneMeHTapHbIX QyHKIUH. [IpaBuina Haxox1eHNs TepBOOOPA3HbIX.

Nurterpan. ['eomeTpuyecknii CMbBICI HUHTErpayia. BeluncieHne onpencnéHHOro
uHTerpana no gpopmyne Hetorona—IJleitOnuua.

[IpuMenenue uHTErpana AJisi HaXOXKJISHUS TUIOMIael MIOCKUX GUryp U 00BEMOB
r€OMETPUYECKHUX TEN.

[Ipumepsr  pemenuit  aud@epeHIuanbHbIX  ypaBHEHUM. MaremaTudeckoe
MOJIEJIMPOBAHUE PEATBHBIX MPOIIECCOB C MOMOIIbIO AU(depeHIIUATBHBIX YPABHEHHI.

I'eomerpus
10 kiaace

IIpsiMble M IJIOCKOCTH B POCTPAHCTBE

OcHOBHbBIE TIOHATHA cTepeoMeTpuun. Touka, mpsmMas, IIOCKOCTb, MPOCTPAHCTBO.
[ToHsiTue 06 aKCMOMATHYECKOM MOCTPOEHUU CTEPEOMETPUM: AKCHOMBI CTEPEOMETPUH U
CJIEACTBUS U3 HUX.

B3anmMHOe pacnosiokeHue IMpsSMBIX B IPOCTPAHCTBE:  IEPECEKAOIIUECH,
NapajyleJIbHbIE M CKpEelIMBaroImuecs npsMble. [Ipu3Haku CKpElMBAIOIIMXCSA MPSIMBIX.
[TapaiuteTbHOCTh NPSIMBIX M IUIOCKOCTEW B MPOCTPAHCTBE: MAPAIUICIBHBIE MPSIMBIE B
MIPOCTPAHCTBE; NapPaLIEIIbHOCTD TPEX MPAMBIX; NAPAIUIETBbHOCTh NPSIMOU U IUIOCKOCTH.
[TapannensHO€ M LEHTPaIbHOE MNPOEKTHpPOBaHHE, H300pakeHue ¢uryp. OCHOBHBIC
CBOMCTBa MapaJUIeIbHOrO MpOoeKTHUpoBaHus. M3o0paxkeHue ¢uryp B MapaieiabHON
IPOEKIMHU. YTIJIbl C COHANpPaBICHHBIMA CTOPOHAMH; YIOJ MEXAYy NPSIMBIMHA B
npocrpaHcTBe. IlapaninenbHOCTh IUIOCKOCTEN: MApAJUIENbHBIE IUIOCKOCTH; CBOMCTBA
napajienbHbIX MIockoctel. [IpocTeiimue npocTpaHCTBEHHbIE (PUTYphI HA MIIOCKOCTH:
TETpa’ap, NApAIIETNENUIIE T, IOCTPOCHUE CEYEHU.

[lepnieHAUKYIJISIPHOCTh NPSIMOM U IUIOCKOCTH: MEPIEHAUKYIISIPHBIE IPSAMBIE B
IIPOCTPAHCTBE, MPSIMBIC MMAPAUICIIbHBIE U MEPHEHANKYISPHbIE K IUIOCKOCTH, IPU3HAK
MEPIIEHAUKYJISIPHOCTH TPSIMOM U IUIOCKOCTH, TEOPEMA O MPAMOM MEPIEHAUKYISIPHON
I0CcKOoCcTH. OpTOroHajgpHOE MPOEKTUpOBaHHWE. IlepneHAMKYJIsp UM  HAKJIOHHBIE:
PAcCTOSIHUE OT TOYKH J10 TUIOCKOCTH, PACCTOSHUE OT IPSIMOM A0 IJIOCKOCTH, IIPOEKLU
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burypsl Ha IIJIOCKOCTb. [leprieHIUKYISIPHOCTD IIJIOCKOCTEN: IIPU3HAK
MEPIEHINKYJIIPHOCTH IBYX IJIOCKOCTEN. Teopema o TpEX nepneHIuKyJIsapax.

VYTIabl B IPOCTPAHCTBE: YroJl MEXIY NMPAMON U IUIOCKOCTBIO; NBYIPAHHBIN YIOJI,
JIMHEWHBIA yroJd JBYTPaHHOTO yria. TpéXrpaHHblii U1 MHOTrOrpaHHble yribl. CBOMCTBa
IUIOCKMX YIJIOB MHOTOrpaHHoro yria. CBOWCTBAa INIOCKMX W JIBYI'PAHHBIX YIJIOB
TPEXTPAHHOrO yria. TeopeMbl KOCUHYCOB U CUHYCOB ISl TPEXTPAHHOTO YTJIA.

MHororpaHHuKHU

Bunsl MHOrOrpaHHHMKOB; pa3BEPTKA MHOrorpaHHuka. Ilpusma: n-yrosnbHas
npusMa; mnpsMas U HaKJIOHHAs TMPU3MbI; OOKOBas W MOJHAS MOBEPXHOCTh MPHU3MBIL
[Tapaimenenunen, NpsAMOYTOJIBHBIM Napajulesenue] U ero cBoucrBa. Kpargaiimme
IIyTH Ha MOBEPXHOCTH MHOTOrpaHHUKa. Teopema Oiiniepa. [IpocTpaHcTBEHHAsI TeopeMa
[Tudaropa. [lupamuaa: n-yroiapHas nupamMuaa; NpaBUIbHAs U yCEUYEHHAS] MUPAMMUJIBIL.
CpoiictBa pEébep u OOKOBBIX TIpaHed MNpaBWIbHOM mnupaMuibl. [lpaBusbHbIE
MHOTOTPAaHHHUKHW: TIpaBWJIbHAsI TMpuU3Ma W NpaBWIbHAS MNHPAMHUAQ; IPAaBUIbHAS
TpeyroJibHasi MUpaMUJa U MPaBUIIbHBIN TeTpasrap; KyO. IlpeacraBienue o mpaBUIbHBIX
MHOTOTPAaHHUKAX: OKTa3JIp, NJOJAEKAdAp U UKOCAIP.

Bbruncienue 31eMEeHTOB MHOTOTPaHHUKOB: péOpa, auaroHanu, yriel. Ilnomans
OOKOBOI1 TOBEPXHOCTH U MOJIHON MOBEPXHOCTHU MPSIMOM MPU3MBI, IUIOIIA/ (b OCHOBAHUH,
TeopeMa 0 OOKOBOM MOBEPXHOCTH MPsIMOi Mpu3Mbl. [lnomaas 60KOBOM MOBEPXHOCTH U
IIOBEPXHOCTH IIPaBUIILHOW IMUPAMUJIBI, TEOpPEMA O IUIOLIAAN YCEUEHHOU TUPaMUIBI.

CuMmMeTpuss B NPOCTPAHCTBE.  ODJIEMEHTBI  CUMMETPUU  IPaBUIIBHBIX
MHOTOIpaHHUKOB. CHUMMETpHsT B  NpPaBWIbHOM  MHOIOIDAaHHHUKE: CHMMETpPHS
napajuleJieimnea, CUMMETpUs TNPABWIBHBIX IPU3M, CHUMMETPHUS IPaBUJIBHOU
MIAPAMHUJIBL.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

[ToHATHS: BEKTOP B POCTPAHCTBE; HYJIEBOM BEKTOP, NJIMHA HEHYJIEBOTO BEKTOPA;
BEKTOpPbl KOJUIMHEApPHBIE, COHANpPABJIEHHBIE W IPOTHUBONOJIOKHO HAIIPaBJICHHbIE
BEKTOpbl. PaBeHCTBO BEKTOpOB. /[[eHCTBUS € BEKTOpAaMHU: CIIOKEHHE M BBIYMTAHUE
BEKTOpPOB; CyMMa HECKOJBKMX BEKTOPOB; YMHOXEHHE BEKTOpa Ha uducio. CBoiicTBa
CIIOKEeHUs1 BeKTopoB. CBoiicTBA YMHOXEHUS Bekropa Ha uucio. [lonsarue
KOMIUIaHapHble BEKTOphl. [Ipu3Hak koMIutaHapHocTH TpEX BekTOpoB. IIpaBuio
napaienenunena. Teopema O pasiloXKEeHUM BEKTOpa IO TPEM HEKOMIUIAHAPHBIM
BekTopaMm. IIpsmoyrompHasg cucrema KOOpAMHAT B HpocTpaHcTBe. KoopauHatsl
BeKkTOpa. CBs3b MEXly KOOpJIMHATaMH BEKTOPAa U KOOPAMHATAMH TOYEK. YTOJI MEXKIY
BekTOpaMu. CKaJsIpHOE TPOU3BEAECHUE BEKTOPOB.

11 kiace

Tesia Bpalenus

[loHaTHs:  DMIMHIOpPUYECKAass  IIOBEPXHOCTb,  KOHUYECKAass  IIOBEPXHOCTb,
cepruyeckas MOBEPXHOCTb, 00pa3yrolIre MOoBepXHOCTeH. Tena BpalleHus: WIMHAP,
KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzaumHoe pacnonoxenue chepsl U MIOCKOCTH;
KacaTelbHasg IUIOCKOCTh K cdepe. M3o0paxkeHue Ten BpalleHUs Ha IUIOCKOCTH.
Pa3pépTka nmnunapa u konyca. CumMmmMerpus cepsl U mapa.
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O0béM. OcHoBHBIE CcBoMcTBa 00bEMOB Ten. Teopema 00 o00bEMe
NPsIMOYTOJILHOTO MapajulesienuIea u cieacTBus u3 He€. O0bEM npAMON U HAKIIOHHOM
MPU3MBI, LIWJIMH]pA, MUPaMUJIbl U KOHyca. OO0BEM 11apa U 1apoBOro CErMEHTA.

KoMOuHnanmm Tten BpailleHus W MHOrorpaHHukoB. [lpu3sma, BhucaHHas B
UWIMHAP, ONKCaHHas okoso IwinHiapa. [lepecedenue cdepsl U mapa ¢ MIOCKOCTHIO.
Kacanue mapa u cdepsl miockocteio. [loHATHE MHOTOrpaHHHKA, OMMCAHHOTO OKOJIO
cdepsl, chepsl, BIUCAHHOW B MHOTOTPAHHUK WJIH TEJIO BPAILICHHUS.

[Inomane MOBEPXHOCTH LMIMHApA, KOHYCa; IJIOWAAb cepbl U €€ yacrel;
[Togobue B nmpocTpancTBe. OTHOIIEHHE 00BEMOB, TUIOMIAACH TTOBEPXHOCTEH MOJ00HBIX
¢uryp. IlpeoOpazoBanme mogoOus, TOMOTETHs. PemieHwe 3amad Ha IIOCKOCTH C
UCIIOJIb30BAaHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHue cedyeHHii MHOTOTPAHHUKOB W TEJN BPALLEHUSA: CEUEHUs LUIUHApA
(mapaJuyieaTbHO Y MEPIEeHIUKYJISIPHO OCH), CEUCHUsI KOHyca (MapauieibHOE OCHOBAHUIO
U IPOXOJIAIIEE Yepe3 BEPIIUHY), CEUEHUS I1apa; METOAbl IOCTPOEHUSI CEUEHMI: METO/T
CJIEJIOB, METOJl BHYTPEHHETO TPOECKTUPOBAHHUSI, METO/ IEPEHOCA CEKYIIEH MITOCKOCTH.

BekTOpbl U KOOPAMHATHI B POCTPAHCTBE

Bekropsl B npoctpancTtBe. Onepauuu Haja BEKTOpaMu. BEKTOpHOE yMHOKEHHUE
BEKTOpOB. CBOICTBa BEKTOPHOIO YMHOKEeHUS. [IpsMoyroybHas cucteMa KOOpAWHAT B
npoctpancTBe. Koopaunatel BekTopa. Pasnosxkenue BekTopa no 6asucy. Koopaunarso-
BEKTOPHBIN METOJ IPU PELIEHUU T€OMETPUYECKUX 3a1ad.

J{BMKeHHsI B IPOCTPAHCTBE

JlBmkenus mnpocTtpaHcTBa. OtoOpaxkeHus. J[BHXKEHUS M PaBEHCTBO (QUTYD.
OO1ue cBoicTBa ABMKEHUN. Bubl IBMKEHUN: NapajyIeIbHbIA IEPEHOC, [IEHTpaIbHas
CUMMETpPHS, 3€pKalIbHas CUMMETpPHs, HOBOPOT BOKpYyr mnpsMoiu. IIpeoOpazoBanus
noaoOust. [Ipsimas u cdepa Diinepa.

BeposAiTHOCTH M CTATHCTUKA
10 kanacce

[IpencraBieHne TaHHBIX C TOMOIIBIO TabuIl U quarpamm. CpenHee
apudMeTHIECKOE, MeIMaHa, HanOoJIbIlIee U HAMMEHBIIIEee 3HAUCHHSI, pa3Max,
JUCIIEPCHS ¥ CTaHAAPTHOE OTKJIOHCHHUE YHCIIOBBIX HA0OPOB.

CnydaiiHbIE SKCIIEPUMEHTHI (OTIBITHI) M CITyYallHbIE COOBITHS. JIeMEHTapHbBIC
COOBITHS (MCXOABI). BEposSTHOCTB CIydaliHOTO COOBITHS. BIIM30CTh 4YacTOTHI U
BEPOSTHOCTU COOBITHI. CiTydailHbI€ OMBITHI C PABHOBO3MOKHBIMU 3JIEMEHTaPHBIMHU
coObITUSIMU. BEpOsSTHOCTH COOBITHI B OMBITAX C PABHOBO3MOKHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU.

Onepauun Haja COOBITUSIMU: MEpPECEUCHUE, 00hEIUHEHNUE, MPOTUBOIOIOXKHbBIC

COOBITHS.

Jwuarpammel Disiepa. @opmyJia CII0KEHUS BEPOATHOCTEMN.

VY ciioBHasA BEPOATHOCTh. Y MHOKEHUE BEPOATHOCTEN. JlepeBo ciydalHOro
DKCIIEPUMEHTA.

dopmyia moHOM BeposiTHOCTH. HezaBucrumMbie cOOBITHS.
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KomMOunaropHoe npaBuio ymMHoxeHus. [lepectaHoBku u (axropuan. Hucno
COYETaHUM.

Tpeyronsuuk [lackans. ®opmyna 6unoma HeroToHa.

bunapHbIi ciydaiiHbIi ONBIT (MCTIBITAHKE), YCIIEX U HeyAada. HezaBucumele
ucnbiTanus. Cepusi HE3aBUCUMBIX UCIIBITAaHUM 0 niepBoro ycnexa. Cepus
HE3aBUCUMBbIX UCHIIBITAHUN bepHyin.

CnyuvaitHas BenuunHa. PacnpeneneHue BeposiTHOcTed. Jluarpamma

pacnpenesneHus.
[Tpumepsl pacnpeneneHuii, B TOM YUCIE, FEOMETPUUYECKOE U OMHOMHAIILHOE.

11 KIIACC

UucnoBble XapaKTEPUCTUKH CITyYaHBIX BEJIMUUH: MATEMATUUECKOE OKHUJIAHUE,
JUCIIEPCUS U CTaHAAPTHOE OTKJIOHEHHE. [[pruMepsl NpruMeHEHUsT MATEMAaTUYECKOTO
O’KHMJIaHUS, B TOM YHUCJIE B 33/1a4ax W3 NOBCEIHEBHOM )KU3HU. MaTemMaTuyecKkoe
OKHJaHuEe OMHAPHOM CITy4yalHOU BeIMYUHBI. MaTeMaTH4eCcKoe OKUIaHUE CYMMBbI
CIIy4alHbIX BEJIMYMH. MaTemMaTHueCcKOe OKUIAHUE U TUCTIEPCUS TEOMETPUUECKOTO U
OMHOMUAIBLHOTO PACIPEICICHUN.

3aKoH OOJBIIMX YHCEI U €r0 POJib B HAYKe, IPUPOJE U OOIIECTBE.
Br100pouHbIit METO/ UCCIEIOBAHUM.

[IpuMepbl HENMPEPBIBHBIX CIIy4YailHbIX BENWYHH. [loHsATHE O TUIOTHOCTH
pacrnpeneneHus. 3aJauu, TpUBOIAIIME K HOpPMAJIbHOMY pactpeneneHuto. [lonstue o
HOPMAaJIbBHOM PaCIIPEICIICHUU.

TemaTH4yeckoe IJIAHUPOBAHUE

Aﬂreﬁpa H HaAYaJa MATEMATHYCCKOI'0 aHaJIn3a

10 kaacc
Ne
Ko €eCcTBO
n/ | HanmeHoBaHMe paspena/ TeMbl ypoKa ﬂ::osTB Ucnonbsyembie S0P, LIOP
n

MHOK€eCTBO IEMUCTBUTEIIBHBIX YHCEIL.
MHorounensl. PaninoHanbHble ypaBHEHUS U
HEPaBEHCTBA.

CucTteMbl TUHEUHBIX YPaBHEHUI

http://school-
24 collection.edu.ru,

https://resh.edu.ru/

http://school-
12 collection.edu.ru,

https://resh.edu.ru/

Oynkiun u rpaguku. CreneHHas QyHKIUS C
IIEJIBIM [TOKa3aTeNeM

http://school-
15 collection.edu.ru,

https://resh.edu.ru/

ApudmMeTHIecKrii KOpeHb N-0i CTETICHH.
UppanmonanbHbie ypaBHEHUS

http://school-
10 collection.edu.ru,

https://resh.edu.ru/

[TokazarenpHast PYHKIIHS.
[Toka3zaTenbHbIC YpaBHEHUS

5 Jlorapudmuueckas GyHKIHS. 18 http://school-



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
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Jlorapudmuyeckue ypaBHEHUS

collection.edu.ru,
https://resh.edu.ru/

TpUroHoMeTprYECKHE BBIPAXKEHUS U

http://school-

3HAHUU

6 22 collection.edu.ru,
ypaBHCHNA https://resh.edu.ru/
http://school-

7 [TocnenoBaTenbHOCTH M NPOrPECCUU 10 collection.edu.ru,
https://resh.edu.ru/
http://school-

8 Henpepsisabie ¢pynkuuu. [IponszBoanas 20 collection.edu.ru,
https://resh.edu.ru/
http://school-

9 HOBTOPGHI/IG, 0000111eHHE, CHCTEMATH3AIINS 5 collection.edu.ru,

SHaHMH https://resh.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 136
ITPOI'PAMME
11 knacce
No KoanuecTBO
B 4acoB HUcnoanzyemsie J0P, 1O
n/n | HaummeHoBaHmue pa3aesa/ TeMbl YPOKa P
Uccnenosanye GyHKIMI ¢ TOMOIBIO http://school-
1 . 22 collection.edu.ru,
NPOU3BOAHOU https:/resh.edu.ru/
http://school-

2 [TepBoOOpa3Has U HHTETPAI 12 collection.edu.ru,

https://resh.edu.ru/
o http://school-
3 gpa(bHKH TPUTOHOMETPUUYECKUX (PYHKITUH. 14 collection.eduru,
PUTOHOMCTPHUICCKHUEC HCPABCHCTBA https:/resh.edu.ru/
HppaunonanbHble, TOKa3aTeIbHBIE U bt ://S.C hool-
4 24 collection.edu.ru,
norapu(MHUYECKHe HEPaBEHCTBA https:/resh.edu.ru/
http://school-

5 KomiiekcHple yncia 10 collection.edu.ru,
https://resh.edu.ru/
http://school-

6 HarypanbHbie U 11e51bIe Ynciia 10 collection.edu.ru,
https://resh.edu.ru/

CucTembl palldOHATIBHBIX, UPPAITUOHATBHBIX hitp:/school-
7 MOKa3aTeJIbHBIX U JIOTapU(PMUYECKUX 12 collection.edu.ru,
ypaBHeHI/Iﬁ httDS://reSh.edu.I'U/
http://school-

8 3ajauu ¢ nmapamerpamu 16 collection.edu.ru,

https://resh.edu.ru/
[ToBTOpEeHUE, 0000IICHHE, CHCTEMATH3AIIHS i ://S.C hool-
9 16 collection.edu.ru,

https://resh.edu.ru/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
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OBIIEE KOJIMYECTBO YACOB I10

[TPOTPAMME 136
I'eomerpus
10 xaacc

N Konunyectso

/' HanmeHoBaHue pa3aena/ TeMsbl yacoB Ucnonbsyemble 0P,
n/n
ypoKa LopP
http://school-

1 BBenenue B cTepeoOMETpUIO 23 collection.edu.ru,

https://resh.edu.ru/
B3aumHoe pacnosiokeHue npsMbIX hit ://S_ChOOI_

2 6 collection.edu.ru,
B MPOCTPAHCTBC https:/resh.edu.ru/
[TapannenbHOCTh NPSIMBIX U it ://S,ChOOL

3 . 8 collection.edu.ru,
IIJIOCKOCTCHU B IIPOCTPAHCTBC https://resh.edu.ru/

http://school-
[lepneHaUKYIAPHOCTDL OPAMBIX U

4 P A VY p p 25 collection.edu.ru,
IUIOCKOCTEN B IPOCTPAHCTBE https://resh.edu.ru/

http://school-

5 VYTIuBl U pacCTOSIHUSA 16 collection.edu.ru,
https://resh.edu.ru/
http://school-

6 MHororpasHuKu 7 collection.edu.ru,
https://resh.edu.ru/
http://school-

7 BekTopsl B mpocTpaHcTBe 12 collection.edu.ru,
https://resh.edu.ru/

[ToBTOpEeHUE, 0000IICHHE U hit ://S,ChOOl_

8 . 5 collection.edu.ru,

CHCTEMATH3ANNS SHAHUN https://resh.edu.ru/

OBHIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME

11 kaacc

Ne

n/ Konunyecrtso Ucnonbsyembie 0P,
HaumeHoBaHue pasaena

n yacoB LLOP



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
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http://school-

1 AHanuThyeckasi FeOMeTpus 15 collection.edu.ru,

https://resh.edu.ru/
[ToBTOpEeHunEe, 00001ICHNE U hit ://S,ChOOI'

2 . 15 collection.edu.ru,
CHCTEMATH3ALMA SHAHHH https://resh.edu.ru/

http://school-

3 O0bEM MHOTOTrpaHHHKA 17 collection.edu.ru,
https://resh.edu.ru/
http://school-

4 Temna BpameHus 24 collection.edu.ru,
https://resh.edu.ru/

[Tnomaay moBEepXHOCTH U OOBEMBI het ://S.ChOOI_

5 9 collection.edu.ru,
KpYTJIBIX T https://resh.edu.ru/

http://school-

6 JBrxkeHus 5 collection.edu.ru,
https://resh.edu.ru/

[ToBTOpEeHME, 0000IICHNE U it ://S,ChOOI'
7 . 17 collection.edu.ru,
CHCTEMATH3allM SHAHUH https://resh.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 102
ITPOI'PAMME
BeposiTHOCTB M CTATHCTHKA
10 xaacc
Ne HaumenoBanue pasaeia Koam4ecTro Hcnonb3ye
- 4ACOB Mmblie DOP,
nop
[IpencrapieHre TaHHbBIX 4 http://school-

1 U OIIHUCcaTeIbHAasa COHeCtiOH.edU.rU,
CTATHCTUKA https://resh.edu.ru/
CrnydJaiiHbIE OTIBITHI U http://school-

2 CIly4aiiHble COOBITHS, 3 collection.edu.ru,
OIIBITHI C https://resh.edu.ru/
paBHOBOSMO)KHI)IMI/I
QJICMCHTAPHbIMHU
HNCXoJaMu
Oneparuu Haj 3 http:/school-

3 COOBITHSIMU collection.edu.ru,

9
https://resh.edu.ru/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
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CJIOKCHHUC
BEPOSITHOCTEN
YcnoBHas BEPOATHOCTD, http://school-

4 JIEPEBO CITyYalHOIO 6 collection.edu.ru,
OIIbITA, @opMyna https://resh.edu.ru/
OJIHOM BCPOATHOCTHU U
HE3aBUCUMOCTDH
COOBITHH

5 DeMeHThI KOMOMHATOPUKH 4 http://school-

collection.edu.ru,
https://resh.edu.ru/

6 Cepuu 1OCIIEI0BATENBHBIX 3 http://school-
MCIILITANMIA collection.edu.ru,

https://resh.edu.ru/

7 CryyaiiHble BETMYMHBL U 6 hitp://school-
pacipe/iesIeHus collection.edu.ru,

https://resh.edu.ru/

8 O6061eHre U 5 http://school-
CHUCTEMATHU3AINS 3HAHUH collection.edu.ru,

https://resh.edu.ru/
OBILEE KOJIMYECTBO 34
YACOB I10 ITPOTPAMME
11 kanacce
Ne HauMmenoBaHue Koamuec Hcnosb3yemsie
pa3/iesioB H TeM TBO 30P, [IOP
n/ | TporpamMmsl YACOB
II
MareMaTH4ecKoe 4 http://school-

I O’KMJIaHUE CIIyYalHOU collection.edu.ru,
BeJIMYIMHEL https://resh.edu.ru/
Jucniepcus u 4 http://school-

2 CTaH/IapTHOE collection.edu.ru,
OTKIIOHEHHE CﬂyqaﬁHOﬁ https://resh.edu.ru/
BCJIINYNHBI

3 3aKOH OONBLIMX YUCE] 3 http://school-

collection.edu.ru,
https://resh.edu.ru/
HenpepoiBHbie 2 http://school-

4 CITy4aiHble BEJNYUHBI collection.edu.ru,
(pacnpenene}m;{) https://resh.edu.ru/

5 HopmansHoe 2 http://s.chool-
pacipeIeneHus collection.edu.ru,

https://resh.edu.ru/

6 [ToBTOpEHUE, 19 http://school-
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0000111eHUE U collection.edu.ru,
CHCTEMaTH3aI] https://resh.edu.rw/
Yisl 3HAHUI

OBIIEE KOJJMYECTBO 34

YACOB I10 ITPOTPAMME

YYEBHO-METOAUYECKOE OBECIHEHEHUE OBPA30BATEJIBHOI'O

IMPOLECCA
Anareopa

[Iporpamma k 3aBepii€HHOM
MpeAMETHON JIMHUU U
cucTeMe yueOHUKOB

[Iporpamma  coOTBETCTBYyeT y4eOHHMKY «AnreOpa ©  Havaia
MaTeMaTUYeCKOro aHanusa» A. I. MopukoBud
Ut 001eo0pa3oBaTeIbHBIX yupexxaeanii — M. Muemosuna, 2004-
2010 rr./ wm obecnedeHa Y4eOHO-METOAMYECKUM KOMIUIEKTOM
«Anrebpa u Hayajia MaTeMaTHYECKOTO aganmza» A.l,

Mopakosuu. (M.: Muemo3zuna 2011 r.).

YuebHuK, yaeOHOE Tocooue

AnreOpa u Hayaima MareMmarnueckoro ananmusa. 10 xmacc. Yacts 1.:
yuebnuk / A.I. Mopakosuu, I1.B. CemenoB —2e wuzn. — M.:
MHEMO3HNHA, 2007.- 424c.

Anrebpa n Hauana MareMaTudeckoro aHanusa. 10 kiacc. Yacrts 2.:
3amaunuk / A.I'. Mopakosuy, I1.B. CemenoB —2-¢ u3a. — M.:
MHEMO3HNHA, 2008. — 343

JlnpakTuyeckuii mMarepuain

Marepuains! 1uis1 KOHTPOJIS
(TecTsl U T.11.)

Anrebpa u Hauana MareMaTudeckoro aHanusza. KoHtposabHbie
pabotsl. 10 kmace npodunbHbiil ypoBeHs / B.M. I'mu30Oypr o
penakuueir A.I'. Mopakosuya.— M.: Muemo3suna, 2009.

AnreOpa n Hayasia MaTeMaTHyeckoro aHanu3a. CaMoCcTosITeNbHbIe
paboTe. 10 kmace / JI.A. AnexcanapoBa noj penakiueii A.T.
MopakoBuda.— M.: Muemo3una, 2008.

Mertoauueckoe mocodue c
MOYPOYHBIMU Pa3paboTKaMH

A. T'. MopakoBuu Anrebpa u Havyana aHanuza 10 kmacce. Ilocobue
st yuuteneit M.: Muemosuna 2004

Cnucok HCmob3yemMoit
JUTEpaTyphl

A.I'. MopakoBud AnreOpa u Hayana ananusa 10-11 kmaccer (B 2-x
4acTsaX) Y4eOHUK U 3aJaUHUK JUIsl 00111e00pa3oBaTeIbHbIX
YUPEKICHU.

A.I'. MopaxoBuu Anrebpa 1 Havaia aHanm3a 10 meronudeckoe
nocooue JIsl y4uTess.

A.I'. Mopaxosuy, E.E. TynsunHckas Anredpa u Hauana aHanusa 10-
11: KorTposnbHBIC paOOTHI.

JLLA.AnexcanapoBa AnreOpa 1 Hayaia aHajlu3a CaMOCTOSITEIbHBIC
pa6otsr 10 k1.

JI,O,Jenumesa, T.A.KopemkoBa Anredpa 1 Hadaaa aHaIn3a
TEMaTUYECKHe TecThl U 3aueThl, 10-11 knaccel

[{udpoBbie U MEKTPOHHBIC
o0pa3zoBaTeNIbHBIE PECYPChI

-UuTepakTuBHOE HarsiHOE TocoOue «Harmsaanas MareMaTukay,
HOPsI k yueOHUKY

-OTkpbITHIN O0aHK 33124 EI'D o marematuke — Pexxum
nocryma:http://mathege.ru

-EI'D-2024: marematuka. 3agaun. OtBeThl. Perenus.
-O0yuaromas cucrema [Imurpus ['ymuna «Pemry EI'D» - pexxum
nocryma:http://reshuege.ru
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http://school.holm.ru
- llIxonbHBII MUp (KaTamor o0pa3oBaTEIbHBIX PECYPCOB)
http://www.edu.ru

- ®epaepanbHbIil noptan Poccuiickoe
obpaszoBanmehttp://www.school.edu.ru - Poccuiickmii
0011e00pazoBaTebHBIN TOPTAI.

www. lseptember.ru - Bce mpuIoXKeHus K ra3ere « 1 ceHTops»
http://school-collection.edu.ru — exuHast KOJUIEKIKS UGPOBBIX

00pa30BaTeIbHBIX PECYPCOB

http://matematika-na5.narod.ru/ - Mmatemaruka Ha 5! Cait mis
YUYUTEJIEH MaTEeMATUKU

http://www.edu.ru/

tectupoBanue online: 5 - 11 xmacce

Merasuanuknoneaus Kupumia u Medoaus

http://mega.km.ru

calThl « MUp SHIMKIIONEINNHY, HAIPUMED:
http://www.encyclopedia.ru/

I'eomerpus

[Iporpamma k 3aBepIIEHHON
IIPEIMETHON JIMHUH U
CUCTEME yUeOHHUKOB

«Maremaruka: reometpusi» s 10-11 xmaccos. JI. C. Aranacss, B.
®. byry30B.

Y4eOHuk, yaedHOe mocooue

JI. C. Atanacsn, B. @. byry30B. MaTemaTnka: reoMeTpusi. Y4eOHHUK
st 10-11 xmaccoB 0011e00pa3oBaTebHBIX YUpeKIeHu. M.,
«IIpocsemienuey, 2020. — 287 c.

JunakTuyeckuii Marepuan

1.I'eometpus 10. CamocTosITeNNbHBIE U KOHTPOJIbHBIE paboThl. A. I1.
Epmiosa, B. B. 'ono6oponsko. Mocksa «Mnekcay, 2012.
2.I'eometpus 11. CamocTosiTeNbHBIC U KOHTPOJIbHBIE paboThI. A. I1.
EpmoBa, B. B. 'ono6oponabko. MockBa «Miekcay, 2012.

Marepuansl A1 KOHTPOJIS
(TecTsl U T.11.)

1.I'eometpus 10. CamocTosITeNIbHBIE U KOHTPOJIbHBIC padoThl. A. I1.
Epmosa, B. B. 'ono6oponsko. Mocka «Mnekcay, 2012.
2.I'eometpus 11. CamocTosiTeIbHBIC U KOHTPOJIbHBIE paboThI. A. I1.
EpmoBa, B. B. 'ono6opoabko. MockBa «Miekcay, 2012.

Metoanyeckoe mocooue ¢
MOYPOYHBIMU pa3padOTKaMu

1.13yuenne rueomerpunl0-11 kmacc. MeTtonnueckne peKOMEHIaluK
K yueOHuky. ABtopsl: C. M. Caaksn, B. @. byty30B. MockBa
«ITpocemienue», 2003.

2.Iloypounsie pa3zpaboTku 1o reomerpun 10-11 kacc.
Juddepenuupoannblii moaxoa. Astopsl: B. A. SIpoBenko. MockBa
«BAKO» 2006.

Crucok ucnosib3yemMoi
JUTEPATyPBI

Jlononnumenvnvie nocoousn 0na yyumens:

1.01eHka KauecTBa MOTOTOBKH BBIITYCKHUKOB OCHOBHOM IIIKOJIBI TIO
matematuke / I.B. Jlopodees u ap. — M.: [Ipoda, 2000;

2. Maremaruka. [TogroroBka k EI'D 2023: y4e6HO — METOAHYECKOE
nocobue/ [lox pegakiueit ®.® Jlvicenko, C.1O. Kynabyxosa.-
PoctoB — Ha- [lony: Jlernon-M, 2016;.

udpossie U 31€KTPOHHBIE
o0pa3oBaTenbHbIE PECYPCHI

Harnsagnas maremartuka:CrepeoMerpus.

OO0P Banepust 3pikuHa.

OTkpbIThIM OaHK 3agannii EI'D

http://school.holm.ru - IlIkonbHBIN Mup (KaTajgor oOpa3oBaTeIbHBIX

pecypcoB)
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http://www.edu.ru - ®enepanpHbiii moptai. Poccuiickoe obpazoBanme
http://www.school.edu.ru - Poccuiickuii 001meodpa3oBaTenbHbIN
noprai.

http://school-collection.edu.ru - eauHast KOJUTEKIHS IU(PPOBBIX

00pa3zoBaTeIbHBIX PECYPCOB

BeposiTHOCTH U CTATUCTUKA

[Tocobust quist ydierocs

[II.A. Anmumos, FO.M. Komsrun, M.B. Tkauesa,
H.B. ®enoposa, M.U. lllabynun. Anredpa u
Hayajia MaTeMaTH4YeCcKoro aHaiau3a (0a30BbIM 1
yriy0sieHHbId ypoBeHb). 10-11 kinaccel. YyeOHUK.
Mockaa. «IIpocBemenue» (I'massi 11-13);

M.U. Hlabynun, M.B. TkaueBa, H.E. ®enoposa.
Anrebpa 1 Hauajla MaTeMaTUYECKOr0 aHaAJIN3a.
Junaktudeckue Matepuaiibl K yueOHuky II1LA.
Anumosa u np. 11 kmacc. Mockaa.
«IIpcBemenue».

N.P. Bricoukuii, U.B. Amenxo/Ilon penaxuueit
N.B. fmenko. Maremartuka. BeposaTHOCTh 1
CTaTUCTUKA. ba3oBbli  ypoBeHb.  7-9 Kiacchl.

Marematuka. BeposTHOCTB U cTaTuCTHKA. 7-9
kJyacchbl. ba3oBblil ypoBeHb. DeKTpoHHAs popmMa
y4ueOHHUKa (B IBYX YaCTSIX).

MeTtoanueckoe
MaTepuabl 1Sl yYUTENS

Maremaruka. BepostHOoCTh 1 cTatucTuka. 7-9
KJ1accsl. bazoBbii ypoBeHb. MeToaunueckoe
nocodue K MpeMETHON JIMHUHM Y4€OHUKOB 110
BEpOATHOCTH U cratuctuke M.P. Beicouxkoro,
N.A. Smenko nox penakuen .51, Amenko.

Hudporsie u
AJIIEKTPOHHBIE

oOpa3zoBaTeIbHbIC
pecypchl

https://edsoo.ru/7f415fdc,

https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f41a302
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