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HHOACHUTEJIbBHASA 3AIIMCKA

QenepanbHas  paboyas mporpamMma 1o ydeOHOMy Tmpeamery «MaremaTuka
(yrnyOnénuslii ypoBeHb) (mpeamerHas oOmacth «MaremaTnka ¥ MHPOpPMATHKay) (majee
COOTBETCTBEHHO — IpOrpamMma I0 MaTeMaTHKe, MaTeMaTHKa) BKIIOYACT IMOSICHUTEIBHYIO
3alUCKY, COJAep)KaHWe OOYy4YeHHUs, IUIAHHPYEMbIE pPE3ylbTaThl OCBOCHHUS IPOrPaMMBI IO
MaTeMaTUKe, TEeMAaTHYECKOE TUIAHUPOBAHHUE.

[osicHuTenpHas 3amucKa OTpakaeT OOLIMe LeMM W 3afaddl M3Y4eHUs MaTeMaTHKH,
XapaKTEPUCTUKY TICHXOJIOTUIECKUX TPEANIOCHUIOK K €€ N3YUSHHIO 00yJaroIUMHICS, MECTO B
CTpYKType y4eOHOTO TIUIaHa, a TakkKe TOAXOAbl K OTOOpY COJIepX,aHws, K
OTIPE/IENICHUIO TUIAHUPYEMBIX PE3YIBTATOB U K CTPYKTYPE TEMATUIECKOTO TUTAHMPOBAHHSL.

Coneprxanmne 00y4eHUs] pacKpbIBAET COJIEpKATEbHbIC JIMHUN, KOTOPBIE TPEIaraloTcst
JUTs 00513aTENIHPHOTO M3YyYEHHUS B KaXKJIOM KJIacCe€ Ha YPOBHE CPEHETO 001Iero 00pa3oBaHus.

[TmaHupyemble pe3yabTaThl OCBOSHHSI TPOTPAaMMBI IO MaTeMaTWKe BKIIOYAIOT
JMYHOCTHBIC, METAPeMETHBIE PE3yIbTAThI 32 BECh MEPHOI OOYUCHHUSI Ha YPOBHE CPEIHETO
o0mrero oOpa3oBaHHs, a TaKKe IMPEIMETHBIC JOCTHKEHHS OOYYaIOUIerocs 3a KaKIbId T0Jl

00y4eHHS.

[IporpamMma mo maTeMaTuke yriiyOJE€HHOTO YpOBHS AJIsi O0OyYaroIIMXCs Ha YPOBHE CPETHETO
obmero obpazoBanus pazpadorana Ha ocHoBe PI'OC COO ¢ yuéToM COBPEMEHHBIX MHPOBBIX
TpeOOBaHUH, PEIBABIIEMBIX K MATEMATUYECKOMY 0Opa30BaHHIO, W TPATUIIUNA POCCHUKCKOTO
oOpazoBanusi. Peanmuzanus mporpaMMbl MO MaTemMaTHKe oOecneduBaeT OBJAJCHUE
KIIFOYEBBIMH KOMIETEHLUAMHU, COCTABIISIOIIMMU OCHOBY JJISi CAMOPA3BUTHS M HEMPEPHIBHOTO
o0pa3oBaHus, LEIOCTHOCTh OOIIEKYJIBTYPHOIO, JTUYHOCTHOIO M MO3HABATEILHOTO Pa3BUTHUS
JUYHOCTH O00Y4aIOIIUXCSL.

B mporpamMe mo MaremaTHKe yYTEHBI UIeH W ToJiokeHus «KoHuenuuu pasBUTHS
MaTemMaTH4eckoro ooOpazoBanusi B Poccuiickoit ®enepauun». B coorBercTBUH €
Ha3BaHHEM KOHIICTIIIMU MaTeMaTUYeCcKoe 00pa30BaHue JOHKHO, B YACTHOCTH, PELIaTh 3a1a4y
obecrieueHuss HEOOXOJIMMOro CTpaHe 4YHcia OOy4arolIMXCs, MaTeMaTUyecKash MOATrOTOBKA
KOTOPBIX JOCTaTO4YHa JUIs MTPOAOJDKEHHS OOpa3oBaHHUS IO Pa3IMYHBIM HaIpaBJICHUSM,
BKJIIOUasi TpernoJaBaHUE MaTeMaTHKH, MaTeMaTHYeCKHe HCCle[oBaHMs, paboTy B cdepe
WHOOPMALIMOHHBIX TEXHOJOTHH H JpYyrux, a Takke oOecreyeHus A KaxAoro
oOyuaromnierocss BO3MOKHOCTH JJOCTHKEHHSI MaTeMaTUYECKOW TIOJITOTOBKH B COOTBETCTBHU C
HEOOXOMMBIM eMy ypoBHeM. MIMEHHO Ha pelieHHe 3THUX 3a7ad HalelieHa MporpaMMa Io

MaTeMaTuKe yriayOoIEHHOTO YPOBHSL.



B oamoxy uudpoBoit TpaHchopmamuu BceX cdep UEIOBEUSCKOH AeSITeNbHOCTH
HEBO3MOXKHO  CTaTh  OOpa30BaHHBIM  COBPEMEHHBIM  YEJIOBEKOM  0€3  XOopormien

MaTeMaTHUYEeCKOM IIOATOTOBKH. 910 O6YCJIOBH6HO TCM, YTO B HalllKM AHHU paCTéT YuCJII0

CTIEIUANBHOCTEH, CBS3aHHBIX C HEMOCPEIACTBEHHBIM TPHUMEHEHHEM MAaTeMaTHKH: U B
chepe OKOHOMHKHM, M B OHW3HECe, M B TECXHOJOTMYECKUX OOJACTAX, H JaXe B
rymaHuTapHbeix cpepax. Takum oOpa3om, Kpyr oOydaromuxcs, Uil KOTOPBIX MaTeMaTHKa
CTAaHOBUTCA  3HAUMMbIM  IpeaMeToM, (yHaamMeHToM  oOpa3oBaHHs,  CYIIECTBEHHO
pacimupsiercsi. B Hero BXOOAT HE TOJbKO OOydaromiuecs, IUIAaHUPYIOLIUME 3aHUMAaThCs
TBOPUYECKOM U UCCIIEZI0BATENbCKOIN paboTOl B 00J1aCTH MaTeMaTUKH, HHPOPMATUKH, PUKKH,
HSKOHOMHKH M B JIPYTUX 00JacTsAX, HO M T€, KOMY MaTeMaTHKa HYXHa JJIsl MCIIOJIb30BaHMs B
npodeccusx, He CBSI3aHHBIX HEMTOCPEJCTBEHHO C HEH.

[IpuknanHas 3HaYUUMOCTh MaTEMaTUKU 00YCIIOBJIEHA TEM, YTO €€ MPEeIMETOM SIBIISIFOTCS
(dyHIaMEHTaIbHBIE ~ CTPYKTYphl ~ HAIIETO  MHpa:  MPOCTPAHCTBEHHBIE  (QOPMBI |
KOJIMYECTBEHHBIE  OTHONICHWs,  (YHKIMOHAJIBHBIE  3aBHCHMOCTH M KaTeropHu
HEONPENEeNIEHHOCTH, OT MPOCTEHUIINX, YCBAaHUBAaEMbIX B HEMOCPEICTBEHHOM OIBITE, 0
JIOCTATOYHO CJIO’KHBIX, HEOOXOIUMBIX JJISl Pa3BUTHUSI HAYYHBIX U TEXHOJOTHYECKUX uieil. bes
KOHKPETHBIX MaTeMaTHYeCKUX 3HAHUM 3aTpyJHEHO MOHUMaHHE MPUHIUIIOB YCTPOWCTBA U
WCIIOJIb30BAHUS COBPEMEHHOW TEXHUKU, BOCIPHUITHE W HHTEpHpeTanus pazHooOpa3HOU
COIMATIPHOM,  DKOHOMHYECKOW,  ToJUTHYeCKOW  wmHpopMmamuu,  ManodpdexTuBHa
MOBCEIHEBHAsI MPAaKTHUYeCKas JeATeNbHOCTh. Bo MHOrumx cdepax mnpodeccruoHaibHON
NEeSITeNIbHOCTH TPeOYIOTCS YMEHHUS! BBITIOJIHATH PAcYEThl, COCTABIATh AITOPUTMBI, TPUMEHSThH
(hopMyIibl, TPOBOJUTH FEOMETPUUECKHE M3MEpPEHHUS M MOCTPOCHUS, YUTaTh, 0OpadaThIBaTh,
WHTEPIPETUPOBATh U MPEACTABIAT, MHGOPMALUIO B BUAE TAaONHII, AUArpaMM U IrpadUKoB,
MMOHUMATh BEPOATHOCTHBIN XapaKTep clydalHbIX COOBITHI.

OpHOBpeMEHHO ¢ pacuiupeHueM cdep MPUMEHEHUsS MaTeMaTHKd B COBPEMEHHOM
obmiectBe Bc€ 0Oojee BaKHBIM CTAaHOBUTCS MAaTEMaTHYECKH CTUIb  MBILIUICHUS,
MPOSIBIIAIONIMNCA B ONpeAeNEHHBIX YMCTBEHHBIX HaBbIKax. B mporecce u3yueHus
MaTeMaTUKU B apceHa] MPUEMOB M METOJIOB MBIIIJICHUS YeJIOBEKa €CTECTBEHHBIM 00pa3oM
BKJIIOYAIOTCS MHIYKUMSA M JEIyKUus, o00OLIeHHe M KOHKPETH3alMs, aHalu3 U CHUHTE3,
KiJaccupukayss M cUcTeMaTru3anus, abcrparupoBaHue M aHanorus.  OOBEKTHI
MaTeMaTHYECKUX YMO3AKIIOUYEHUH, MpaBWiia UX KOHCTPYMPOBAHMS PACKPBIBAIOT MEXaHU3M
JIOTUYECKUX  TOCTPOCHMH,  CIIOCOOCTBYIOT  BBIpaOOTKE  yMeHUsS  (OpPMYIHPOBATh,
00OCHOBBIBaTh M JOKa3bIBaTh CYXKJIEHUS, TeM CaMbiM (DOPMUPYIOT JOTHYECKHH  CTHIIb

MBIIJICHUA. Benymaﬁ POJIb MMPUHAJICIKUT MaTeMaTuKE B (I)OpMI/IpOBaHI/II/I



QITOPUTMUYECKON KOMIIOHEHTHI MBIIUICHWS M BOCIHUTAaHUM YMEHHH JEWCTBOBATH IO
3aJaHHbIM QJITOPUTMaM, COBEpPILICHCTBOBATb M3BECTHBIE M KOHCTPYHMPOBaTh HOBHIE. B
mporecce pelIeHus 331a4 — OCHOBBI ISl OpraHu3aluy Y4eOHOW AEATENbHOCTH Ha ypOKax
MaTeMAaTUKU — PA3BUBAIOTCS TBOPUECKAs M MPHUKIIAIHAS CTOPOHBI MBIIIIJICHHS.

OOyuenne mareMaTHKe JaéT BO3MOXKHOCTH pa3BUBaTh y OOYYAIONIMXCS TOYHYIO,
palMoHaIbHYI0O W WH(DOPMATHBHYIO pEYb, yMEHHE OTOMpaTh HamboJiee TIOIXOISIINE
SI3BIKOBBIC, CHUMBOJIMUECKHE, Tpaduyeckue cpencrBa /s BBIPAKCHUS CYXKICHHA W

HarjsAHoro ux npeacTaBJICHU.

Heo0x0MMbIM KOMIIOHEHTOM O0TIIEH KYIBTYPhl B COBPEMEHHOM TOJIKOBAHUH SIBJISIETCS
o011ee 3HaKOMCTBO ¢ METOJAMHU TO3HAHUS ACHCTBUTEIHHOCTH, MTPEICTABICHUE O MPeIMeTe U
METOJIe MaTeMaTHKH, €r0 OTIMYHSIX OT METOJOB €CTECTBEHHBIX M T'YMAaHHUTApHBIX HayK, 00
0COOCHHOCTSIX TPUMEHEHUS MATeMAaTHKW JUIs pelieHHs HAyYHBIX W TMPHUKIAJHBIX 3a7ad.
Takum oOpa3om, MaTeMaTH4eckoe oOpa3oBaHHe BHOCUT CBOM BKJIaJ B (hopMHUpoBaHHE 001IEH
KYJIBTYpBI YeJIOBEKA.

N3yueHne MareMaTHKH CIOCOOCTBYET ACTETHYECKOMY BOCIMTAHHIO YEIIOBEKa,
MOHUMAHUIO KpPacoTbl M U3SIIECTBA MAaTeMaTHYECKHX PacCyKICHHM, BOCHPHUITUIO
reOMEeTPUUECKUX POPM, YCBOCHHIO HJIEU CUMMETPHUH.

[IpuopurernpiMu niensiMu 00ydeHus: Mmarematnke B 10—11 kmaccax Ha yrayOonéHHOM
YPOBHE IIPOJOJKAIOT OCTaBaThCS:

dbopMHUpOBaHHE EHTPAJIbHBIX MaTEMaTUYECKMX TIOHATUNA (YUCIIO, BEJIWYHHA,
reoMerpuueckas (urypa, nepeMeHHas, BEpOSITHOCTb, (DYHKIHMS, MPOU3BOJHAS, MHTErpa),
ofecreunBarOINX MPEEeMCTBEHHOCTh U MEPCIEKTUBHOCTh MaTEeMaTHUECKOro 00pa3oBaHUs
00yJaroIuXcs;

noJiBe/ieHrne 00yUarouXcs Ha TIOCTYITHOM JJIsl HUX YPOBHE K OCO3HAHUIO B3aUMOCBSI3U
MaTeMaTHUKU U OKpPYXKAIOILIEro MUpa, MOHUMAHUIO MaTeMAaTUKH KaK 4acTU OOIIeH KyIbTYphl
4YelI0BEYECTBA;

pa3BUTHE HWHTEIUICKTYyalbHBIX M  TBOPYECKHMX CHOCOOHOCTEH  oOydarommxcs,
M03HABATENbHON AaKTUBHOCTH, MCCIEIOBATEIbCKUX YMEHHMH, KPUTHUYHOCTH MBIIUICHUS,
MHTepeca K N3Y4YEeHUIO MaTEMaTUKH;

¢dopmupoBaHue  (QYHKIHMOHAIBHON  MaTeMaTHYeCKOM  I'paMOTHOCTH:  yMEHHS
pacrio3HaBaThb ~MaTeMaTU4YeCKME AacleKTbl B peabHBbIX JKU3HEHHBIX CHUTyallUiX H
Opu  U3y4eHMH JpPYyrMX  y4eOHBIX  IPEIMETOB, TPOSIBIECHHS  3aBHCUMOCTEH U
3aKOHOMEpHOCTEH, (popMyIHpOBaTh MX Ha S3bIKE MATEMAaTHKU U CO3/1aBaTh MaTeMaTHUYECKUE

MOJCIH, TIPUMCHATDb OCBOCHHBIM MaTeMaTUUYeCKUI afrmapar i pCICHUS IMPAKTHUKO-



OPUEHTUPOBAHHBIX 33/1a4, UHTEPIIPETUPOBATH U OLIEHUBATh MOJIYYEHHbBIE PE3YIIbTATHI.
OCHOBHBIMU JIMHUSIMU cojiep>kanust matemaTukd B 10—-11 kmaccax yriyOnéHHOTO
YPOBHSI SIBISIIOTCS: «YHMCna W BBIYUCICHUS», «Anredpa» («AnreOpandeckue BBIPAKECHUSD),
«YpaBHEeHUST U HepaBeHCTBa»), «Hawama wmaremarnueckoro ananuzay,«l’eomeTpus»
(«I'eomerpuueckue GUTypsl U HX CBOWCTBa», «lI3MepeHHEe TeOMETPHYECKHX BEIHYUHY),
«BeposATHOCTh M cTAaTUCTHKA». JlaHHBIE JMHUM pa3BUBAIOTCA MapalielbHO, Kaxjaas B
COOTBETCTBUU C COOCTBEHHOM JIOTUKOMW, OJTHAKO HE HE3aBHCHMO OJIHA OT APYroi, a B TECHOM
KOHTaKTe M B3auMmojencTBuu. Kpome 3T0oro, nx 0ObEIUHSET JIOTMYECKas COCTaBJIAIOIIAs,
TPaJUIIMOHHO TMpHUCYIIas MaTeMaTWKEe W MPOHU3BIBAIOIIAsl BCE MaTeMaTU4YeCKUEe KypChl U
coaepxatenpHbie JinHUM. ChopmynupoBanHoe Bo DPI'OC COO TpeboBaHHE «yMEHHUE
OTIEpUPOBATh MOHATUSAMU: OINPENIEICHNE, aKCHOMa, TEOPEMA, CIIEACTBHUE, CBOICTBO, MPU3HAK,
JI0Ka3aTeNbCTBO, PAaBHOCHIIbHBIE (DOPMYIHUPOBKH, yMeHUE (QOpMyaupoBaTh oOpaTHOE U

MIPOTUBOIIOJIOKHOE  YTBEPXKJICHHE, TIPUBOAUTH NPUMEpPbl WU  KOHTPIPHUMEDHI,

WCIIOJh30BaTh METOJ MaTEMAaTUUECKOW WHIYKIIMH, POBOJIUTH JOKA3aTEIbHbBIE PACCyKICHUS
MIPU pElIeHUH 3aj]a4, OLICHUBATh JIOTUUECKYI0 MPaBUIBLHOCTh PACCYKIEHUW» OTHOCUTCS KO
BCeM Y4eOHBIM KypcaM, a (OpMHUpOBaHUE JOTHUYECKUX YMEHHMH pacrpeneisieTcs Mo BCEM
rojaMm oOy4eHUsl Ha YPOBHE CPEHETO 00IIero 00pa3oBaHusl.

B cootBercTBUM ¢ ®I'OC COO maTemaTuka SBISIETCS 00s3aTEIbHBIM MPEIMETOM Ha
JTAaHHOM ypoBHE oOpa3oBanus. Hacrosiei mporpaMmmMoii o MaTeMaTUKe MpeyCMaTpUBaeTCs
u3ydeHue ydebHoro npeamera «MaTemaTHKa» B paMKax TpEX yueOHBIX KypcoB: «AnrebOpa
W Hayala MaTeMaTH4ecKoro anamu3a», «l['eomerpus»,«BeposiTHOCT, M CTaTUCTUKAY.
dopMupoBaHUE JIOTUYECKUX YMEHUW OCYIIECTBIAECTCS HA MPOTSHKEHUH  BCEX  JIET
oOyueHuss Ha YypOBHE CpeIHero o0Omero o0pa3oBaHUs, a IEMEHTHI JJIOTUKU BKIHOYAIOTCS
B COJIep)KaHME BCEX HAa3BaHHBIX BBIIIEC YUEOHBIX KYPCOB.

OOmiee KOMMYECTBO  4YacoB, HANpaBICHHBIX Ha U3yYeHUE MaTeMaTUKU Ha
yrinyoiaeHHoM ypoBHe — 544: B 10 knacce — 272 ygaca (8 yacoB B Hezeno), B 11 knacce — 272

yaca (8 4acoB B HEJICITIO).

JIMYHOCTHBIE PE3YJIbTATHI

1) rpaxnanckoro Bocnuranus:
c)OPMHMPOBAHHOCTh TPAXKIAHCKOM TMO3MIMH OOYYAIOIIErocs Kak aKTUBHOTO H
OTBETCTBEHHOTO YJICHA POCCUICKOTO OOIIECTBA, NPEACTABICHHE O MATEMATHIECKUX OCHOBAX

(YHKIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SIBICHUH, MPOLEAYp TPa)KAAaHCKOTO OOIIecTBa



(BBIOODBI, OIIPOCHI M JIPYyroe), yMEHHE B3aUMOACHCTBOBATH C COIMAIBHBIMH MHCTHUTYTaMHU B

COOTBCTCTBHH C UX q)yHKLII/ISIMI/I U HAa3HAYCHUEM,

2) naTpHOTHYECKOr0 BOCHHTAHMUS:

COPMHUPOBAHHOCTh ~ POCCHMCKOW  TPXKJAHCKOH  HMICHTUYHOCTH,  YBXKCHHS K
NpOUUIOMY ¥  HACTOAIIEMY POCCHUHMCKOM MaTEMAaTHKH, LIEHHOCTHOE OTHOLIEHHE K
JOCTMKEHHUSIM ~POCCUMCKMX MATEMaTUKOB M POCCHUMCKOM MaTEMATHYECKOW IIKOJIBI,

WCII0JIb30BAHNE ATUX JIOCTHKEHUH B JPYrUX HAayKaX, TEXHOJIOTUSX, chepax 3KOHOMUKH;

3) 1yX0BHO-HPABCTBEHHOI0 BOCIHTAHHS:

OCO3HAHME JYXOBHBIX IIEHHOCTEH pPOCCHIICKOrO Hapoja, CQOpMHUPOBAHHOCTH
HPaBCTBCHHOTI'O CO3HaHUA, STHUYCCKOI'O IIOBEACHUA, CBA3aHHOTI'O C MPAaKTUYICCKUM
MPUMEHEHHEM JIOCTIKEHUN HAYKU U JIeATENbHOCTHIO YUEHOTO, OCO3HAHUE JIMYHOTO BKJIA/1a B

MMOCTPOCHHUE YCTOMUHUBOTO OYIYIIETO;

4) 3cTeTH4ecKoro BOCIIMTAHUS:
ICTETUYCCKOE  OTHONIEHHWE K MHPY, BKIIOYAasd ICTCTHKY  MaTeMaTHYCCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ad, pEUIeHUH, paCCYyKIEHUNH, BOCHPHUMYHUBOCTHh K

MaTEMaTHYCCKHUM aCIICKTaM pPa3IMuYHbIX BUAOB UCKYCCTBA,

5) ¢pusuueckoro Bocnuranus:

c(OPMUPOBAHHOCTh yMEHUS TNPHMEHATh MATeMaTHYECKHE 3HAHUS B MHTEPECAxX
3JI0POBOTO M 0€30MacCHOr0 00pa3sa JKM3HH, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 30POBBIO
(310pOBOE NUTaHKeE, COATAHCHPOBAHHBINM PEKUM 3aHATHI U OTbIXA, peryisapHas (Gusnueckas
AKTUBHOCTB), (PM3MYECKOE COBEPIICHCTBOBAHKE IIPH 3aHATHAX CIOPTUBHO-0310POBUTENLHOM

JACATCIBbHOCTBIO,

6) TpyaoBoro BocnuTanus:

rOTOBHOCTb K TpPYLy, OCO3HAHHME LIEHHOCTH TPYAONIOOUS, HUHTEPEC K Pa3IMuHBLIM
chepam npodeccHOHANBHON  JeATENbHOCTH, CBA3aHHBIM € MaTeMaTUKOH M eé
NPHIIOKEHUSAMH, YMEHHE COBEpINATh OCO3HAHHBIA BBHIOOD Oymymed mpodeccuu u
PEATN30BBIBATE COOCTBEHHBIE JKM3HEHHBIE IUIAHBI, TOTOBHOCTh M  CIIOCOOHOCTH K
MaTeMaTHUeCKOMy OOpa30BaHUI0O M CaMOOOPa30BAHMIO HA MPOTHKEHHH BCEH IKM3HH,
rOTOBHOCTh K AKTHBHOMY YYaCTHIO B DEIIEHMH IIPAKTUYECKHMX 3allad MaTeMaTHYEeCKOM

HAITPaBJICHHOCTH,

7) 3K0JI0rHYeCKOro BOCIUTAHMS:



Cc(OPMHUPOBAHHOCTh HSKOJIOTUYECKOW KYJIbTYphl, MOHMMAHUE BIUSHHUS COIHAJIBHO-
9KOHOMHUYECKUX IPOLIECCOB HA COCTOSHME HPHUPOJHOM M COLMAIBHOM Cpellbl, OCO3HAHUE
r100abHOTO  XapakTepa SKOJOTHMYECKHMX NpoOieM, OpHEeHTalus Ha IMPUMEHEHHUE
MaTeMaTHYEeCKUX 3HAHUW JUIsl pelmeHus 3agad B o0JacTh OKpYXarolel cpensl,

IIAaHUPOBAHUC MMOCTYIIKOB U OLICHKHU MX BO3MOJKHBIX HOCJICIICTBPIfI JUIA OKp}’)KaIOHICﬁ Cpcabl;

8) uennocrn Hayunoro nozHanus:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHMS, COOTBETCTBYIOIIEr0 COBPEMEHHOMY YPOBHIO
pa3sBUTHS HAyKM U OOIECTBEHHOM NPAKTUKM, MOHMMAHHE MAaTeMaTHUeCKOW HAyKH Kak
chepsl YeoBEUECKOl JeATENbHOCTH, JTAlOB €& Pa3sBUTHS M 3HAUMMOCTH I Pa3BUTHS
LUBUIM3ALMY, OBJAJEHHE A3BIKOM MaTeMaTHKH M MaTeMaTH4eckoil KylbTypoil Kak
CPe/ICTBOM TIO3HAHUS MMPA, TOTOBHOCTH OCYIECTBIISITh MPOEKTHYIO U HCCIEN0BATENbCKYIO

ACATCIIBHOCTE MHAUBUAYAJIIBHO U B I'pYIIIIC.

METAINIPEAMETHBIE PE3YJIbTATBI

B pesynpTaTe m3ydeHHMss MaTeMaTHKH Ha YpPOBHE CpeIHETrO oO0miero oOpa3oBaHUS Y
obOy4arorierocst OynyT chopMUPOBaHbI IO3HABATEILHBIC YHUBEPCAIbHBIC YUeOHbBIE NCHCTBUA,
KOMMYHUKATHBHBIC YHHBEpPCAIbHBIC YYCOHBIC IEHCTBHS, PETYJIATUBHBIC YHHUBEPCAJIHHBIC

ydeOHbIe ICUCTBUS, COBMECTHAS JIEATEIHLHOCTD.

ITo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE Y4eOHbIe IelCTBHS
Ba3oBble JJoruyeckue aelcTBus:

BBISIBIISITh M XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKHM MATEMaTHYECKHMX OOBEKTOB,
MOHATHM, OTHOLIEHUH MEXIY MOHATUSAMHU, GOPMYIUPOBATh OMNpEACTCHUS MOHITHIA,
yCTaHABIUBATh CYIIECTBEHHBIM MpHU3HAK Kilaccu(UKAlMKU, OCHOBaHUS sl 0000IIECHUS U
CpaBHEHHSI, KpUTEPUH ITPOBOJUMOIO aHANIN3A,

BOCIIPUHUMATh, (OPMYIUPOBATh U MPEOOPa30BBIBATH CYKICHUS: YTBEPAUTEIbHBIC U
OTpUIaTeNIbHbIE, €JMHIUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBIABJISITh MaTe€MaTHUYECKHME 3aKOHOMEPHOCTH, B3aUMOCBS3M M MPOTUBOPEUUS B
(dakTax, JaHHBIX, HAOMIOJEHUSX U YTBEPKICHHSX, MpeAjaratb KpUTEPUH I BBISABICHUS
3aKOHOMEPHOCTEW U MPOTUBOPEUMIA;

JIeNaTh BBIBOJBI C MCIOJb30BAaHUEM 3aKOHOB JIOTMKH, JNEAYKTUBHBIX UM HMHIYKTUBHBIX
YMO3aKJIIOU€HHUM, YMO3aKIIFOUEHHUI 0 aHAJIOTHH;

IPpOBOAUTE CAMOCTOSATCIIBHO NOKA3aTCIIbCTBA MATCMATHYCCKUX YTBep)K,I[eHI/Iﬁ (HpﬂMBIC



U OT MPOTHUBHOIO), BHICTPAUBATh APTYMEHTAIIMIO, TPUBOJAUTH MPUMEPHl U KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXICHUS U BBHIBOJIBI,

BbIOMpaTh cnoco0 pemieHus y4eOHOW 3amaun (CpaBHUBATh HECKOJIBKO BapHUAHTOB
pelieHus, BbIOMpaTh HauboJiee MOAXOAAIIUMH C YYETOM CaMOCTOSITEIbHO BBIJIECICHHBIX
KpUTEPUEB)

Ba3oBble ucciienoBareabcKue aeiiCTBUA:

WCIOJIb30BaTh BOMNPOCHI KaK HCCIIENOBATEIbCKUNA MHCTPYMEHT IO3HaHUS, GOPMYIUpPOBaATh
BOIPOCHI, (PUKCHUPYIOLIUE MPOTUBOpEUHE, podiieMy, yCTaHaBIMBATh HCKOMOE U JaHHOE,
(hopmMupOBaTH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIINI0, MHEHHUE; TIPOBOIUTH
CaMOCTOATENIBHO CIUTAHUPOBAHHBIN 3KCIIEPUMEHT, UCCIIEJIOBAaHUE I10 YCTAHOBIIEHUIO
0COOEHHOCTEI MaTeMaTH4eCcKoro 00bEKTa, SBJICHHUSI, IPOLIECCa, BHISIBICHUIO 3aBUCUMOCTEH
MEXy 00BEKTaMH, SBJICHHUSIMU, TIPOIECCAMU;

CaMOCTOSITENPHO  (OpMyNIHpOBaTh O00OOMIEHWs] W  BBIBOJABI 10  pe3yibTaTaMm
MPOBEIEHHOTO HAONIO/IEHUs, MCCIEAOBaHUs, OIIEHWBATh JOCTOBEPHOCTh IOJy4E€HHBIX
pe3ynbTaTOB, BBIBOJIOB U 000OIICHHUIA;

MIPOTHO3UPOBATH BO3MOKHOE PAa3BUTHE MPOIlecca, a TAKKE BbIABUTaTh MPEINOI0KEHUS

0 €ro pasBUTHUH B HOBEIX YCIIOBUAX.

Pa6ora c undgopmanmeii:

BBISIBIIAATh JePUIUTHI HH(GOPMAIMK, JaHHBIX, HEOOXOIUMBIX IJI1 OTBETAa HA BOIPOC U
JUI pElIeHUs 3a/1a4H;

BbIOMpaTh MHGOPMAIMI0O W3 MCTOYHUKOB PpA3IMYHBIX THUIIOB, AaHAJIU3UPOBATb,
CUCTEeMATU3UpPOBAaTh U HWHTEPIPETUPOBATH HUHPOPMAIMIO pPa3IMYHBIX BHJIOB U (opM
MIpeICTaBICHHS;

CTPYKTYpUpOBaTh HMH(OpMAINIO, NPEACTaBIATh €€ B pa3iuyHbIX (opmax,
WJUTIOCTPUPOBATH TpadudecKi;

OIICHUBATh HAA&KHOCTh HH(OpPMALMKM IO CaMOCTOSITENHHO C(HOPMYTUPOBAHHBIM

KPUTEPUSIM.

KomMMyHuKaTHBHBIE yYHMBepcajibHble yuyeOHbIe HeiicTBHA:

BOCIPUHMMATh U (OpMyIHpOBaTh CYXKIEHHS B COOTBETCTBHUM C YCIOBUSMH U
LeJssMU OOIIEHUs], SICHO, TOYHO, 'PAaMOTHO BBIpaXXaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U
MIICBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHA IO XOAYy PpELIEHUs 3ajaud, KOMMEHTHPOBATbH
MIOJIy4YEHHBIN pE3yJbTaT;

B X0I€ O6C}')KI[CHI/I$I 3aaBaThb BOIIPOCHI 110 CYIICCTBY O6CY)I(,[[aCMOf/'I TEMBEI, Hp06J'ICMBI,



penraeMoi 3a/1a4u, BbICKa3bIBaTh UJIEU, HALICJICHHBIC HA TIOUCK PEIICHUS, COIIOCTABIIATh CBOU
CYKIEHHsI C CYXKICHHSIMH JPYTHX YYaCTHUKOB JHajora, oOHapyKuMBaThb pa3iuuue u
CXOJICTBO TMO3UIIHMH, B KOPPEKTHOU (opme popMyaupoBaTh pa3HOTIIACHS, CBOU BO3PAKCHHUS;
MIPEACTABIIATh PE3YJIBTATHl PEUICHUS 3a7a4d, SKCIEPUMEHTA, UCCIEI0BAHMS, IIPOEKTA,
CaMOCTOSATENILHO BBIOMpaTh (opMaT BBICTYIUICHUS C Y4ETOM 3aJad NpPE3CHTAllMH U

0COOEHHOCTEH ayJUTOPHH.

PeryasitTuBHble yHHBepcajibHble y4eOHbIe NeiicTBUSA
Camoopranuzanms:

COCTaBJISITh IUIaH, QJITOPUTM pEIIEHUs 3aJadd, BbIOMpPATh CHOCOO pelIeHus ¢ y4€ToM
HMMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEN, apryMEHTUPOBATh U KOPPEKTHUPOBATh
BapUaHTHI pelieHui ¢ yu€ToM HOBOM nHpopMannu. CaMOKOHTPOIb:

BIIQJIETh HAaBBIKAMM II03HABATEJIbHONW peQUIeKCMM KaK OCO3HAHMSI COBEpIIAEMBbIX
NEUCTBUM M MBICIUTENBHBIX MPOLECCOB, UX pe3yabTaTOB, BIAJETh CIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI IIpOLecca U pe3ysibTaTa pelIeHUsl MaTeMaTH4YeCKOM 3a/1auu;

IPEIBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTb IPH PEILICHUU 33aJaud, BHOCUTh
KOPPEKTHBBl B JESITEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, IAHHBIX, HalJICHHBIX
OLIMOOK, BBISIBJIEHHBIX TPYAHOCTEH;

OLICHUBAaTb COOTBETCTBHE pe3yilbTaTa ILEId U YCIOBUSAM, OOBACHATH NPUYHHBI
JOCTHDKEHUS] MM HEIOCTHXKEHMs PE3YJIbTaTOB JESITEIbHOCTH, HaXOIUTh OLIMOKY, /1aBaTh

OIICHKY TPUOOPETEHHOMY OTIBITY.

CoBMecTHas J1eATEJIbHOCTD:

MOHUMATh U MCIOJIb30BaTh IPEUMYIIECTBA KOMaHIHON U MHAWBUAYATbHOW PabOTHI TIPH
peuieHnu y4eOHbBIX 3a/ad, NMPUHUMATh LENb COBMECTHOW JESTENbHOCTH, IJIAHUPOBATH
OpraHHM3alUI0 COBMECTHON pabOThI, pacHpeiessaTh BUIbI padoT, IOrOBapUBaThCs, 00CYKIaTh
IIPOLIECC U Pe3yibTaT padoThl, 0000IIaTh MHEHHUST HECKOJIBKHX JIFO/ICH;

y4acTBOBAaTh B TIPYNNOBBIX (QopMax paboTel (0OCyxaeHHs, OOMEH MHEHHH,
«MO3TOBbI€ HITYPMbI» U HHBIE), BBIIOJIHATH CBOIO 4YacTh PabOThl U KOOPJUHHUPOBATH CBOU
JEeUCTBUS C JAPYrMMM YiICHAMHM KOMaHbI, OLIEHMBATh KadeCTBO CBOETO BKJaja B OOLIMA

MPOAYKT I10 KPUTCPHUAM, C(i)OpMy.TII/IpOBaHHBIM Y4aCTHHUKaMH B3aUMOJCHCTBHSL.



COJAEPKAHUE OBYUEHUSA
YueOHblii Kypc «AJredopa U HaYajIa MATEMATHYECKOT0 AHAJIHU32)

VY4eOHbIil Kypc «AnreOpa W Havala MaTEeMAaTHYECKOTO aHAIM3a» SBISETCS OJHUM U3
HamOoJiee 3HAYMMBIX B TIPOTpaMMeE CpPEIHEro OO0IIero 0oOpa3oBaHUs, IOCKOJBKY, C OIHOU
CTOPOHBI, OH 00€CNEeYnBaeT HMHCTPYMEHTAIBbHYIO 0a3y s HM3y4eHHS BCEX ECTECTBEHHO-
Hay4YHBIX KYpCOB, a C JPYrod CTOPOHBI, (OPMHpYET JIOTHYECKOE M aOCTPAKTHOE MBINIICHUC
oOydaronuxcss Ha YpOBHE, HEOOXOIUMOM Il OCBOCHHS WH(DOPMATHKH, OOIIECTBO3HAHUS,
WUCTOPUH, CIIOBECHOCTH W JPYTHX JUCHHMIUIMH. B paMkax maHHOTO ydeOHOro Kypca
oOydaroniuecs: OBJIQJICBAIOT  YHUBEPCAIBHBIM  SI3bIKOM  COBPEMEHHOW HayKH, KOTopas
(hopmyIupyeT CBOU JOCTIKEHHS B MaTEMaTUUYECKOH opme.

B xoxe u3yudenus ydyeOHOro kypca «AnreOpa M Hayala MaTeMaTHUYECKOTO aHaIHM3a»
oOydaroniyecs: TOJy4JalOT HOBBIA ONBIT PEIMICHUS NPHKIATHBIX 33734, CaMOCTOSTEIHHOTO
MMOCTPOCHHUSI MaTEMaTHYCCKUX MOJEICH peaTbHBIX CHUTYAlWd, WHTEPIPETAIMH ITOJTydEeHHBIX
pEIICHUH, 3HAKOMSATCS C MPUMEpaMU MaTeMaTHYeCKUX 3aKOHOMEPHOCTEH B MPHUPOJIE, HAyKe U
HCKYCCTBE, C BBIAIOIIUMHUCS MAaTEMaTHUYCCKUMHU OTKPBITHSIMH U UX aBTOPAMH.

Ha u3ydenue yue6GHOro Kypca «Anredpa u Hauajga MaTeMaTUYECKOTO aHAJIN3a» OTBOJIUTCS
272 4vaca: B 10 xmacce — 136 gacoB (4 ywaca B Henmenmio), B 11 kmacce — 136 gacoB (4 vaca B
HEJIEIIO).

10 KJIACC

Yucsa 1 BBIYUCICHUSA

Panunonanbueie yncna. OObIKHOBEHHbIE U JECSITUYHBIE APOOU, MPOLIEHTHI, OECKOHEUHbIE
nepuoauueckue apoou. [lpumenenue nqpobeii 1 MpOLEHTOB s PEIIeHUs MPUKIAIHBIX 3a/1a4 U3
pa3IMYHBIX OTpaciell 3HaHUW U peajbHOU KU3HHU.

JleiicTButenpHble uncia. PanuoHanpHble W HUppalMoOHANIbHBIE Yucia. Apudmernyeckue
omepanuu ¢ JCHCTBUTENbHBIMU 4YMCIaMH. MOIyNnb AEUCTBUTEIHHOIO YMCIA M €r0 CBOMCTBA.
[TpuOmmkE€HHbIE BBIYMCICHUS, TpaBUia OKpPYTJeHHUS, NPUKHIKA M OLEHKAa pe3ylbTaTra
BBIUHCIICHUM.

Crenens ¢ nensiM nokasareneMm. bunom Hprotona. Mcnonb3oBanue noaxossmiei Gpopmbl
3aMucy JeMCTBUTENBHBIX YHCEN JUTS PEIICHUs MPAKTHUECKUX 3a1a4 U TPECTaBICHUS JaHHbIX.

ApudmeTnueckuit KOpeHb HATYpaIbHOM CTENEHH U €ro CBOICTBA.

CreneHp ¢ palMOHANBHBIM IOKa3aTeleM U e€ CBOWCTBA, CTEMEHb C JCWCTBUTEIHHBIM
MOoKa3aTeseM.

Jlorapugm uyucna. Coiicta gorapudma. JlecaTHUHbIE U HaTypajIbHbIE JTOTapu(MBI.
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CuHycC, KOCHMHYC, TAaHI€HC, KOTAHI'€HC YMCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC U
apKTaHI€HC YHUCIIOBOIO apryMeHTa.

YpaBHeHUsI 1 HEPABEHCTBA

ToxnectBa M TOXJIECTBEHHbIE IPEOOpa3oBaHUsA. YPABHEHHWE, KOPEHb YpaBHEHUS.
PaBHOCUIIbHBIE YpaBHEHUSI U ypaBHEHUs-ClIeICTBUSA. HepaBeHCTBO, pelieHre HEpaBeHCTBA.

OCHOBHBIE METO/bI PEIICHUSI LEJIBIX U JPOOHO-pAllMOHATIbHBIX YPAaBHEHUN U HEPABEHCTB.
MHorounessl OT OJHOM NEPEMEHHOMW. JleneHue MHOrodjeHa Ha MHOTOWIEH C OCTaTKOM.
Teopema be3y. MHorownens! ¢ nensiMu ko3 dunuenramu. Teopema Buera.

[IpeoOpa3oBaHMs YUCIOBBIX BBIPAKEHHH, COIEPIKAINX CTENIEHU U KOPHH.

Wppaumonansupie  ypaBHeHUS. (OCHOBHBIE METOJbl  PEUICHUS  HUPPALUOHATBHBIX
YpaBHEHUM.

[lokazarenbHble ypaBHEeHUSI. OCHOBHBIE METO/IbI PEIICHUS IT0OKA3aTeIbHbIX YPAaBHEHUN.

[IpeoGpa3oBanue BbIpaKEHUH, COAEPKALIUX JOTrapru(MBI.

Jlorapudmuueckue ypaBHeHHs. (OCHOBHBIE METOJbl PEIICHUS JIOTapu(PMHUUECKUX
YpaBHEHUM.

OcHoBHbIe TpHUroHOMeTpHueckue Qopmynsl. [IpeoOGpa3oBaHne TPUTOHOMETPUUECKHUX
BBIpAKECHUI. PellleHre TPUroHOMEeTpUIECKUX YPAaBHEHUM.

Pemienne cucteM JHMHEHHBIX ypaBHEHHM. MaTpuiia CUCTEMBbl JIMHEHHBIX YpaBHEHU.
Onpenenurens MaTpulbl 2X2, €ro reOMETPUYECKHWA CMBICI W CBOMCTBA, BBIUYHUCICHHUE €ro
3HAYEHMs], IPUMEHEHNE ONPENEIIUTENS )i PEIICHNs CUCTEMBbI JIMHEWHBIX ypaBHEeHM. Pelenue
MPUKIIAJHBIX 3a/1a4 C IOMOILBI CUCTEMBI JIMHEMHBIX ypaBHEeHMI. VccienoBanue nocTpoeHHON
MOJIEJIH C IOMOILBIO MAaTPUI] U ONIPEAEIUTENCH.

[TocTpoeHrne MareMaTHYECKUX MOJIENEH peabHON CUTyallud C MOMOUIbIO YPAaBHEHHM M
HepaBeHCTB. [IprMeHeHMe ypaBHEHHMI M HEPAaBEHCTB K PEIICHUI0 MAaTeMAaTHUYECKHX 3aJad U
3a/1a4 U3 pa3IMYHbIX 00JIaCTei HayKH U pealbHOM JKU3HMU.

DyHKUUH U TPaPUKU

OyHKuMs, crnocoObl 3amaHus (yHKIUU. B3auMuo oOpartnbie ¢yHkuuu. Kommosunus
byukuuii. ['padux pynkunu. DnemeHTapHbie IpeodpazoBanus rpagukoB GyHKIUIA.

OO6nactp omnpeneneHuss 1 MHOXKecTBO 3HaueHUH ¢yHkuuu. Hymn gynkmuu. [Tpomexyrku
3HakonocTostHCTBA. UETHble M Heu€THble QyHKUUM. [lepuoguueckue GyHkiuu. IIpomexyTku
MOHOTOHHOCTH (DyHKIMHU. MakcuMyMbl 1 MUHUMYMBbI (QyHKIMH. HaunOosnbiiee u HauMeHbIee
3Ha4eHUs (PYHKIUN Ha IPOMEKYTKE.

JIuHeliHas1, KBaJpaTU4yHas U JpoOHO-TMHENHHas GYHKIMU. DIeMEeHTapHOEe UCCIIEI0BAaHUE U

MOCTPOEHHUE UX I'PapHKOB.
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Crenennas QyHKIUS ¢ HATypaJdbHBIM M IENBIM TMoOKaszareinem. EE cmoiicTBa u rpaduk.
CaoiictBa U rpaduK KOpHSA N-Oi CTENeHH Kak (PYHKIHMHU OOpaTHOM CTENEHH C HATypaJlbHBIM
IIOKa3aTeseM.

[Toxa3zatenpHas u norapupmMudeckas GyHKIHH, X CBOKHCTBa U rpaduku. Mcnons3oBanne
rpaduKoB QYHKIUHA U peICHHs ypaBHEHUH.

Tpuronomerpuueckasi OKPYXHOCTb, OMNPEICICHUE TPUTOHOMETPUUECKUX  (DYHKIIMMA
YHCJIOBOTO apryMeHTa.

OYHKIIMOHATBHBIE 3aBUCUMOCTH B peajIbHBIX MpoIieccax U sABJIeHUsIX. [ paduku peasbHbIX
3aBUCHMOCTEH.

Hauyana maTemaTu4eckoro anajimnsa

IloceqoBaTenbHOCTH, CIIOCOORI 3aJaHus OCIeA0BaTeIbHOCTEN. MeTo I MaTeMaTHIECKO
WHIYKIIUA. MOHOTOHHBIE W OTpPAaHWYEHHBIE MOCIIEIOBATEILHOCTH. VICTOpHS BO3HUKHOBEHUS
MaTeMaTHYeCKOro aHaIN3a KaK aHalln3a OECKOHEUYHO MalbIX.

Apudmernueckas W reoMeTpuueckas mporpeccud. beckoHeyHo — yObIBaromas
reoMerpuueckas nporpeccusi. Cymma 0eCKOHEYHO YyOBIBAIOIIEH IeOMETPHYECKON MPOTPECCHH.
JIuHEeWHBI1 M SKCHOHEHUHATbHBIM pocT. Yucino e. Dopmyrna CIOKHBIX MPOLIEHTOB.
Hcnonp30BaHye Nporpeccuu JUisl pelIeHUs pealIbHbIX 3a7a4 IIPUKIIAJHOTO XapaKTepa.

HemnpepsiBHbie (yHKIMM W WX CBOMCTBA. TOYKM pa3pbiBa. ACHUMITOTHl TpaduKOB
¢dbyaknumii. CoiicTBa (DYHKIIMI HEMPEPHIBHBIX HA OTpe3Ke. METOoJl MHTEPBAJIOB IS PEIICHUS
HepaBeHCTB. [IpumMeHeHne CBONCTB HEMPEPbIBHBIX (YHKIIMIA IS pEIICHUS 3a/1a4.

[lepBas u Bropas npousBoHble pyHKIUU. Onpenesenne, reoMeTpUIecKuil U pu3nuecKuit
CMBICTT IPOU3BOAHOM. YpaBHEHHE KacaTeabHOM K rpaguky QyHKIUU.

[IpousBonubie anemenTapHbix GyHKuui. [IponzBoaHas cyMMbl, MPOU3BEICHHUSI, YACTHOTO
Y KOMIO3UINH (PYHKIUH.

MHoxecTBa M JIOTHKA

MHoXxecTBO, onepaly HajJ MHOXKECTBaMU M UX CBOMCTBA. J(uarpammel Dinepa—BeHHa.
[IpuMeHeHne TEOpPEeTUKO-MHOKECTBEHHOTO arapaTta JUisl ONMCaHUsl pealbHbIX IPOLECCOB U
SIBIICHUH, TIPU PELLICHUH 3a/1a4 U3 APYrUX yUeOHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOHCTBO  MaTeMaTH4YeCKOro  OOBEKTa,  CIEICTBHUE,
JI0Ka3aTelIbCTBO, PABHOCUJIbHBIE YPABHEHUSI.

11 KJIACC

Yuciaa v BLIYUCIECHUSA
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Harypanbnubie u nenble uucna. [IpuMeHeHue NPU3HAKOB JAEIMMOCTH LEIBIX YHCEl,
HanOosbImmii oot aenurens (nanee — HOJl) m Hanmensiee obmiee kpatnoe (nanee — HOK),
OCTaTKOB I10 MOAYIIO, anropurMa EBkiinja 1 pemenus 3a1a4 B LEIbIX YUCIaXx.

Kommuiekcupie uymcna. AnreOpandeckas W TpUTOHOMETpUYecKas (OpPMBI  3amucu
KOMILJIEKCHOTO yucia. ApupMeTHuecKue onepaluyu ¢ KOMIUIEKCHBIMU unciaamu. M3o0paxenue
KOMIUJIEKCHBIX YHCEN Ha KOOpAHMHATHOM miockocth. @opmyina MyaBpa. KopHu n-oii creneHu u3
KOMILJIEKCHOTO uyHcia. [IpuMeHeHHe KOMIUIEKCHBIX 4YHCeNl s peueHusl (pu3nueckux u
reOMEeTPUUYECKUX 3a/1a4.

YpaBHeHusi U HepaBeHCTBa

Cucrema U COBOKYITHOCTh YPaBHEHUHN U HEPAaBEHCTB. PaBHOCHIIbHBIE CHUCTEMBI U CUCTEMBbI -
cieaCcTBUS. PaBHOCHUIIbHBIE HEPABEHCTBA.

OTO6Op KOpHEW TPUTOHOMETPUYECKUX YPABHEHHH C TMOMOIIBIO TPUTOHOMETPUUYECKON
OKpPYKHOCTH. Pelienne TpuroHoMeTpuueckux HepaBeHCTB.

OcCHOBHBIE METO/IbI PEIIEHUS TOKA3aTEeNbHbIX U JIOTapU(MUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIIEHUS UppaIlIOHATbHBIX HEPABEHCTB.

OcCHOBHBIE ~ METOABI  pEHIeHUs] CHUCTEM W COBOKYHNHOCTEH  palMOHAJIbHBIX,
UppalMOHANIbHBIX, TOKA3aTEeNbHBIX U JIOTApU(MUUYECKUX YpaBHEHUI.

VYpaBHEHHUsI, HEPAaBEHCTBA U CUCTEMBI C TapaMETPAMH.

[IpuMeHeHre ypaBHEHHH, CUCTEM M HEPABEHCTB K PEUICHUIO MAaTEMaTHYECKUX 3a1ad U
3a/la4 M3 pazIUYHbIX oOOnacTedl HayKM W peanbHOM >KU3HU, HUHTEPIpEeTalus NOJyYEHHBIX
pe3ynbTaToOB.

DyYyHKUUM U TPaPUKU

I'paduk kommoszumuu ¢yHkiuid. ['eomerpudyeckne oOpa3bl ypaBHEHUH M HEPAaBEHCTB Ha
KOOPAMHATHOU MJIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TPAPUKH.

I'padmyeckne MeToapl pelieHUsT YpaBHEHHUW M HEpaBeHCTB. | 'paduueckue METOIbI
peuieHus 3a1ay ¢ napaMeTpaMu.

Hcnonb3oBanue rpapukoB (QYyHKIUN Ui UCCIEAOBAHUS TMPOIECCOB M 3aBUCHUMOCTEH,
KOTOpPBI€ BO3HUKAIOT MPU PEIICHUH 3a/1a4 U3 APYruX Y4eOHBIX IPEIMETOB U pealbHON KU3HH.

Havana maTteMaTH4ecKoro aHajaims3a

[IpumMeHeHre MPOU3BOAHON K HCCIIEAOBAaHUIO (DYHKIIMIA HA MOHOTOHHOCTh U 9KCTPEMYMBI.

HaxoxaeHue HaKOOJIBIIEr0 U HAUMEHBIIICTO 3HAUCHUH HerepBIBHOﬁ q)YHKLII/II/I Ha OTPE3KE.
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[IpumeHeHre NPOU3BOAHON A HAXOXKACHMUS HAWJIYUIIErO pPELIEHUS B IPUKIIAJHBIX
3aavax, U OIpeNeNIeHUs] CKOPOCTH W YCKOpPEHHs Ipolecca, 3aaaHHoro (opmynoil wuim
rpaduKoMm.

[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO IMepBOOOpa3HBIX. [lepBooOpa3HbIe 3IeMEHTapHBIX
¢bynkuuii. [IpaBuina HaxoXKAEHUS TIEPBOOOPA3HBIX.

NHurerpan. I'eomerpruecknii CMbICI HHTErpasia. Beluncienue onpenenéHHoro HHTerpaia
o popmysne Hetorona-JleitGHuma.

[Ipumenenune wuHTErpana Ui HaxOXIACHMUs IUIOMIAAEH IUIOCKUX (QUryp U 00bEMOB
reOMETPUYECKUX TEI.

[Ipumeps! pemenuil AuddepeHnuanbHbIX ypaBHEeHU. MareMaTtuyeckoe MOJETMpPOBaHNE
peaJIbHBIX MTPOLIECCOB C MOMOLIBIO AUPPepeHInaNbHBIX YPaBHEHUH.

HNPEIMETHBIE PE3YJIbTATHBI

K konmy oOyuenuss B 10 kjacce oOydaromuiics MOJIYYHUT ClEIYIOIIME MpeIMeTHbIE
pe3ynbTaThl O OTAENIBHBIM TeMaM pabodeil mporpaMmbl yueOHOTo Kypca «Ajiredpa v Hadasa
MaTeMaTHYeCKOTO aHAIHU3a»:

Yucia ¥ BbIYMCTICHHA:

CBOOOJIHO ONEPUPOBATH MOHATUAMU: PALIMOHAIBHOE YHUCII0, OECKOHEUHas MepHoauUecKast
IpoOb, MPOLEHTHI, WPPALMOHAIBLHOE YKCIO, MHOXECTBA PAlMOHAIBHBIX M JIEHCTBUTENBHBIX
4KCell, MOyJlb NEHCTBUTEIBHOIO YUCIIA;

IPUMEHSATH IPOOH U MPOLEHTHI JUIs PeIIeHUs NPUKIAIHBIX 33aJad U3 pasInYHbIX OTpaciei
3HAHUM U peaJIbHOM KU3HU;

IPUMEHATh NPUOIMKEHHBIE BBIYMCIICHUS, MPaBUIa OKPYIJICHUs, NPHUKUAKY U OLEHKY
pe3yJpTaTa BBIYUCIICHUN;

CcBOOOJIHO OIEpUpPOBATh IOHATHUEM: CTENEHb C LEJIbIM II0Ka3aTeleM, HUCIOJIb30BaTh
HNOAXOASIIYI0 (OpMY 3alMCH ACUCTBUTENbHBIX YMCEN JJIS pEIIeHUs MPaKTHUYECKHX 3a1ad U
IIPEICTaBJICHMS IaHHBIX;

cBOOOJIHO ONEPUPOBATH MOHATUEM: apU(PMETHUECKUI KOPEHb HATypaJIbHOM CTENEHH;

cBOOOJTHO ONEPUPOBATH MOHATHEM: CTENIEHb C PALlMOHATIBHBIM IT0Ka3aTeleM;

CBOOOJIHO OMEpUpPOBATh MOHATUSAMU: JorapudM 4HCHa, JECATUYHbIE U HaTypalbHbIE
JorapuMmsl;

cBOOOJIHO ONEpHpPOBaTh MOHATUSIMH: CHHYC, KOCHHYC, TaHI'€HC, KOTaHIE€HC YHCIIOBOTO
apryMeHTa;

OTIEpUPOBATh NOHATUSIMU: APKCUHYC, APKKOCUHYC M ApKTaHI'€HC YUCJIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA:
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cBOOOJHO ~ OMEepUpoBaTh  MOHATHSAMH:  TOXIECTBO,  ypPaBHEHHE,  HEPAaBEHCTBO,
PaBHOCWIIbHBIE YPaBHEHUS M YPaBHEHUS-CIIC/ICTBHSI, PABHOCHJIbHBIC HEPABEHCTBA;

NPUMEHATh PA3IMYHBIE METOJBl PELICHHsS PAlMOHAJIBHBIX M JIPOOHO-PAMOHATBHBIX
YpaBHEHHIA, IPUMEHITHh METO HHTEPBAJIOB JIUIsl PEIICHHSI HEPABEHCTB;

cBOOOJTHO ONEPUPOBATh MOHATHSAMH: MHOTOYICH OT OJHOW IEePEeMEHHOW, MHOTOWIEH C
HeNBIMA  KO(QQHUIIMEHTaMH, KOPHU MHOTOWICHA, INPUMEHSTh JeJieHHe MHOTOWIeHa Ha
MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u Teopemy Buera as pemenus 3a1ay;

CBOOOJTHO OTIEpUPOBATh TMOHATHAMHU: CHUCTEMa JIMHEHHBIX YpaBHEHHH, MaTpHIa,
OTIpENIeNIUTENb MATpPHUIBI 2 X 2 W €ro TeOMETPHUYECKH CMBICH, HCIIOJL30BaTh CBOWCTBA
ompenenuTens 2 X 2 s BBIYMCICHUS €r0 3HAYCHHS], IPUMEHSITh OMPEICITUTENN sl PEIICHUS
CHCTEMBI JIMHEWHBIX YpaBHEHH, MOJEIMPOBATh peajbHbIE CHTYallMHd C IMOMOIIBIO CHCTEMBI
JMHEWHBIX YpaBHEHHWH, WCCIIEIOBAaTh IIOCTPOCHHBIE MOJEIM C TIOMOIIBIO MAaTpUIl W
OTIpeNIeNUTENeH, HHTEPIPETUPOBATH MOJTyICHHBIH PE3yIIbTaT;

HCII0JIb30BaTh CBOMCTBA JIEHCTBUI C KOPHAMHU /1715 TpeoOpa3oBaHUsl BbIPaKEHUH;

BBEITIOJIHATh ~ MPEOOpPA30BaHUsI  YUCIIOBBIX  BBIPAKEHHH, COJEP)KAIIUX CTEMEHH C
palnMoHaAIbHBIM IIOKA3aTENIEM;

WCIIOJb30BaTh  CBOWCTBA  JioTapu(MoOB  uUIsi  MpeoOpa3oBaHUsl  JOrapuhMHUUECKHX
BBIPAKECHUI;

CcBOOOJHO ~ ONEpUpOBaTh  MOHATUAMHU:  HMppalMOHANbHbBIC,  IOKa3aTelbHbIE U
norapu(MUUECKUE YpaBHEHUS, HAXOIUTh UX PELICHUs C MOMOIIBIO PAaBHOCUIIBHBIX IIEPEX0/I0B
WJIN OCYLIECTBIISS IPOBEPKY KOPHEH;

IPUMEHATh  OCHOBHBIE  TpPUrOHOMETpHueckue (opMyinbl Aias  IpeoOpazoBaHUsA
TPUTOHOMETPUUYECKHX BBIPAKEHUI;

CcBOOOJIHO OINEpPUPOBaTH MOHATHEM: TPUTOHOMETPHUUECKOE YypaBHEHUE, IPUMEHATh
Heo0Xx0AuMble (POPMYIIbI [T PELICHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YpaBHEHUI;

MOJICIUPOBATh pEalbHblE CUTYyallMM Ha s3bIKE alredpbl, COCTaBIATh BBIPAKCHMS,
YpaBHEHHUs, HEpPaBEHCTBAa [0 YCIOBHIO 3aJlaud, MCCIEJOBaTh IOCTPOEHHbIE MOJAEIH C
HCIOJIb30BAHUEM aIlllapara ajareophl.

DOyHKUUH U TPauUKU:

CcBOOOJITHO ONEpUpPOBaTh MOHATUSAMHU: (YHKIUS, CIOCOOBI 3aJaHMs (PyHKIMH, B3aHMMHO
oOparHble (QYHKIMM, KOMMO3UIMS (yHKUUH, rpaduK (YHKUIMHU, BBIIOJHITH 3JI€MEHTapHbIE
npeoOpa3oBaHus TpagUuKoB QyHKLUH;

cBOOOJTHO OMEpUpPOBaTh MOHATUSAMHU: OOJIACTH OMpPENENCHUs M MHOXKECTBO 3HAUYEHUH

GbyHKUIMHU, HYTU QYHKIIUHN, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA,;
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cBOOOJTHO OMEpPHPOBATH MOHATUAMU: UYETHBIE W HEUYETHbIE (DYHKUIWHU, TEPHOIUYECKUE
(GYHKIMH, TPOMEXKYTKH MOHOTOHHOCTH (DYHKIIMH, MAaKCHMYMbl W MHHUMYMBI ()YHKIIHH,
HanOoJIbIIIee U HAaUMEHbIIEe 3HaYeHNE (YHKIUU HAa IPOMEKYTKE;

cBOOOJTHO OTEPHPOBATH TMOHATHSIMU: CTENEHHAas (YHKUIUS C HATYpaJbHBIM M LEJIbIM
nokaszateneM, rpaduk creneHHON (YHKIUU C HATYpalIbHBIM W LEJIBIM IOKa3areneM, rpaduk
KOPHS N-O# CTETeH! KaK (GYHKIIMH OOpaTHOM CTENEHU C HaTypaJbHBIM MOKa3aTeNeM;

OTIEPHPOBATh TOHATHAMH: JIMHEWHAas, KBaJpaTUYHAs M JpOOHO-IMHEHHAs (yHKIWH,
BBITIOJTHATE DJIEMEHTAPHOE UCCIIEI0BAHHE U TIOCTPOCHUE UX IPapUKOB;

cBOOOJTHO OTEPHPOBATH MOHATHUSAMH: TOKa3aTelbHasl W Jorapupmudeckas QYHKIUH, HX
CBO¥CTBA ¥ Ipa)MKH, HUCIIOIH30BATh UX TPAPUKH IS PEIICHHUS yPaBHEHUH;

cBOOOJTHO OMEPUPOBATh TOHSATHIMH: TPUTOHOMETPHUYECKAsT OKPYXHOCTB, OIpENeIICHUE
TPUTOHOMETPHUYECKUX (PYHKIIUH YHUCIOBOTO apTyMEHTa;

WCTIONB30BaTh Tpaduku (QYHKIMHA IS UCCIIEOBAHMS TPOIIECCOB M 3aBUCHUMOCTEH TIpH
peleHnn 3a1ad U3 IpYruxX Y4eOHBIX MPEAMETOB M pealbHOW JKM3HH, BBIpAXaTh (OpMylIaMu
3aBHCHMOCTH MEXIY BEITMUYNHAMH,

Hayana MaTeMaTH4ecKOro aHajm3a:

CBOOOJTHO OIEPHPOBATH TOHATHAMHU: apuPMETHYECKass U TEOMETPHUYECKAsl MPOTPECCHS,
0ecKOHEUHO yOBIBaIOIIasi TEOMETPHYUECKAs MPOTPECCHS, JIMHEHHBI U SKCIIOHCHITUALHBINA POCT,
(dbopmyIa CII0KHBIX IPOIICHTOB, UMETh MIPECTABICHNE O KOHCTAHTE;

WCIIOJIB30BATh MPOTPECCUH JUIS PEIICHUS PEabHBIX 3a/1a4 MPUKIIAIHOTO XapaKTepa;

CBOOOJTHO  ONEPUPOBATh MOHATHUSMH:  TOCIEAOBATEIILHOCTh,  CHOCOOBI  3a/IaHUS
MOCIIEIOBATEILHOCTEH, MOHOTOHHBIE ¥ OTPaHHYEHHBIC TTOCIICA0BATEIIEHOCTH, TIOHUMATh OCHOBBI
3apOXKICHUS] MATEMATHYECKOTO aHaJIi3a KaK aHaIn3a OECKOHEYHO MaJlbIX;

cBOOOJTHO OTICPUPOBATH MOHATUSAMH: HENPEepbIBHBIC (DYHKIMH, TOYKU pa3pbiBa rpaduka
(GYHKIMH, aCUMIITOTHI rpaduka GyHKINH;

CBOOOJTHO OINEpPHPOBATh MOHATHEM: (DYHKIMS, HENpEpbIBHAS HAa OTPE3KE, MPHUMEHSTh
CBOWCTBA HETIPEPHIBHBIX (DYHKIIMA [T PEIICHUS 33/1a4;

CBOOOJTHO ONEpPUPOBATh TMOHITHUSMHU: TIepBas W BTOpas IMPOU3BOJHBIC (YHKIUH,
KacaTenbHast K rpaduky QyHKIUY,

BBIUUCIIATh MPOU3BOJHBIE CYMMBI, IPOU3BEIEHHs, YacTHOTO M KOMIIO3UIMHU [JBYX
(byHKUUH, 3HATh TPOU3BOJIHBIE JIEMEHTAPHBIX (PYHKIIUI;

UCIOJIb30BaTh T€OMETPUUYECKUH U (PU3UUECKUI CMBICT MPOU3BOJHOM /1711 pelleHHs 3a1au.

MHosKecTBA M JIOTHKA:

CBO60,Z[HO ONICpUPOBATH NOHATUAMHA: MHOXKCECTBO, OIICpalliui HAX MHOKCCTBAMU;
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HCII0JIb30BAaTh TEOPETUKO-MHOKECTBEHHBIHN anmnapar Jilsl ONKUCaHUs PEaJbHBIX IPOLECCOB
U SIBJICHUH, IPU PELICHNUH 33/1a4 U3 JPYTruX y4eOHBIX MPEIMETOB;

cBOOOJTHO OMNEpUPOBATh MOHATHAMU: OIpEICICHHE, TeopeMa, YypaBHEHHE-CIEICTBHE,
CBOMCTBO MAaT€MaTH4YeCKOro OObBEKTa, JI0Ka3aTelNbCTBO, pPABHOCUJIbHBIE YpaBHEHUA W
HEPABEHCTBA.

K xonmy oOyuenms B 11 kiacce oOyyaromuicsi TMONYYUT CIEAYIOUIME MpPEAMETHBIC
pe3ybTaThl IO OT/AEIBHBIM TeMaM paboueill mporpaMMbl y4eOHOTO Kypca «AunreOpa u Haudana
MaTeMaTHYECKOIO aHAIHU3a»:

Yucia ¥ BbIYMCTICHUA:

CBOOOJHO OINEpPUPOBaTH MOHATHSAMHU: HATypaJIbHOE M 1LEJ0€ YHUCIO, MHOXECTBA
HaTypaJIbHbIX M LEJIBIX YHCENl, UCIOJIb30BaTh NMPU3HaKu AenuMocTy nensix yucen, HOJ[ n HOK
HaTypaJIbHbIX YHCEN JJIsl pelIeHus 3a7a4, MPUMEHATh anroput™ EBknnna;

CBOOOJHO OINEpPUPOBATh MOHATHEM OCTATKa MO MOJYJIIO, 3alIUChIBaTh HATypaJbHbIE YHCIa
B Pa3JIMYHBIX NO3UIIMOHHBIX CUCTEMAX CUHCIICHHUS;

CBOOOJHO ONEpPUPOBATh MOHATHUSIMU: KOMIUIEKCHOE YHCIO M MHOXXECTBO KOMILJIEKCHBIX
qucel, NMPEeICTaBIIATh KOMIUIEKCHBIE YHCia B alre0pandeckoil 1 TpUroHOMeTpudeckoil ¢popme,
BBITNOJIHATE apu(METHUUECKHE OTIEpallii ¢ HUMHU U N300paXkaTh Ha KOOPIUHATHON INIOCKOCTH.

YpaBHeHUs] 1 HEPABEHCTBA:

CBOOOJTHO ~ ONEpUpOBaTh  MOHATUAMHU:  HMpPPAallMOHANbHbBIC,  IOKa3aTelbHblE U
norapu(pMUUECKUe HEPABEHCTBA, HAXOAUTh MX PEIICHUS C IOMOILBIO PABHOCUIIBHBIX IEPEXO0B;

OCYILECTBIISATH OTOOP KOPHEH NpH pelIeHMH TPUTOHOMETPUYECKOTO YPaBHEHUS;

CBOOOJIHO OIEpUPOBATH IOHATUEM TPUTOHOMETPUYECKOE HEPABEHCTBO, IPUMEHSThH
Heo0XxoAuMble (OPMYIIbI I PELLICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX HEPABEHCTB;

CcBOOOJIHO OIEPUPOBATH MOHATUSAMHU: CUCTEMA U COBOKYITHOCTh YPAaBHEHHH U HEPABEHCTB,
PaBHOCHJIBHBIE CUCTEMBI M CUCTEMBI-CIIEICTBUS, HAXOAUTh PELICHUsI CUCTEMbI M COBOKYITHOCTEU
palMOHANIBHBIX, HPPALMOHAIBHBIX, IIOKA3aTEJbHBIX M JIOTApU(PMHUUYECKHX ypaBHEHUH U
HEPABEHCTB;

pelaTh palUOHalbHbIE, HpPpalMOHAJIbHBIE, IIOKa3aTelIbHbIEe, JOorapugmuyeckue u
TPUTOHOMETPUYECKHUE YPAaBHEHUS U HEPABEHCTBA, COAEPKAIINE MOIYJIN U TTapaMeTphI;

MPUMEHATH TpadruecKue METOAbI Il pellieHHs] YpaBHEHUI 1 HEpPAaBEHCTB, a TakXKe 3a7ay
C MapaMeTpaMHy;

MOJIEIUPOBATh pEalbHbIE CUTYyallMM Ha s3bIKE aireOpbl, COCTaBJIATh BbIPAXKEHUS,
YPaBHEHUS, HEPABEHCTBA U MX CHCTEMbI II0 YCIOBHUIO 3a/adM, HCCIEN0BaTh IOCTPOCHHBIE

MOJECJIN C UCIIOJIb30BAHUECM allIiapara anre6pLI, HUHTCPIIPETUPOBATH HOJIy‘ICHHBIﬁ PE3YyJIbTAaT.
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DyHKIUUHN U TPaQUKH:

CTPOUTH TpaQUKU KOMIIO3UIIMHA (DYHKIIUI C IMOMOIIBIO0 AJIEMEHTAPHOTO HCCICAOBAHUS U
CBOYCTB KOMITO3HIINHU JBYX (PYHKIIHIA,

CTPOUTH TEOMETPUUECKHE O0O0pa3bl ypaBHEHUW UM HEPABEHCTB HA KOOPIUHATHOM
IUIOCKOCTH;

CBOOOHO OTIEPUPOBATH MOHATUSIMU: TPA(QUKH TPUTOHOMETPHICCKUX (PYHKIIUL;

MPUMEHSATHh PYHKIIUHU T MOJICTHUPOBAHUS M HCCIICIOBAHUS PEAThHBIX IPOIIECCOB.

Hayana maTteMaTH4ecKoro aHajamsa:

WCIIONb30BaTh TPOU3ZBOAHYIO JJIA HCCIeAOBaHUS (YHKIIMM HAa MOHOTOHHOCTH |
AKCTPEMYMBI;

Haxo0JIUTh HaHOOJIbIIIEe U HAUMEHBIIIEE 3HAUCHUS (PYHKITUU HEMIPEPHIBHON Ha OTPE3KE;

WCIIOJIb30BaTh MPOU3BOIHYIO TSI HAXOXKJICHHS HAWTYUIIErO PEIICHHs] B MPUKIAIHBIX, B
TOM YHCJIE€ COIMAIbHO-3KOHOMUYECKHX, 3ajadax, JJIsI OMPEACIICHUS CKOPOCTH U YCKOPEHHUS
nporiecca, 3aJaHHOro (GOPMYIION WK TpaduKoM;

CBOOOJTHO OTIEPHPOBATH MOHATUSIMH: TIEPBOOOpa3Hast, ONpeACTIEHHBIA HHTETPaJI, HAXOIUTh
nepBooOpa3Hble dJEMEHTApHBIX (YHKIMN M BBIYHCIATH HHTErpan mo Qopmyne HproToHa-
JleiiOnuma;

HaXOJUTh IUIOLAAN IIOCKUX (GUTYp U 0OBEMBI TEN C MOMOIIBIO HHTETpaia;

MMETh NPEICTABICHHE O MATEeMAaTH4YECKOM MOJEIMPOBAHUM HA IMPUMEPE COCTABJICHMS
muddepeHInanbHbIX YpaBHECHUH,

pelath NpUKIaJHbIE 3a/1a4k, B TOM YHCIE COIMATBbHO-3KOHOMUYECKOTO M (PU3MUYECKOTO

XapakrTepa, Cp€aACTBaMU MaTEMaTUYCCKOT'O aHaJIn3a.

Y4eonbiii kypc «I'eomeTpus»

OCHOBHBIMU  COJIepKATEeIbHBIMU JIMHUSAMM yueOHOro kypca «l'eomerpus» B 10-11
kinaccax sBisorcsa: «lIpsMble M IUIOCKOCTM B NpPOCTpaHCTBe», «MHOrorpaHHuku», «Tena
BpalleHus», «BEeKTOpbl U KOOPJUHATHI B IPOCTPAHCTBEY, «J{BUIKEHUS B IPOCTPAHCTBEY.

CoopmynupoBannoe Bo @I'OC COO TtpeboBaHHE «yMETh ONEPUPOBATH MOHATHAMMY,
peleBaHTHBIMHM T€OMETPUU Ha yriyonéHHOM ypoBHe oOyueHus B 10—11 kiaccax, OTHOCUTCS KO
BCEM COJIepXKaTeIbHBIM JIMHUSAM y4eOHOro Kypca, a (OpMHpPOBAHHE JIOTMYECKMX YMEHUH
pacripeniesiieTcsi He TOJbKO IO COJEpXKaTeIbHbIM JIMHUSAM, HO U IO ToAaM OOy4YeHHS.
Conepxxanne 00Opa3oBaHUS, COOTBETCTBYIOLIEE IMPEIMETHBIM  pe3ylbTaTaM  OCBOEHUS

denepanbHOl paboyel MporpamMmel, pacipeAeia€HHBIM 10 rojaM o0y4deHHUs, CTPYKTYPUPOBAHO
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TaKUM O6p3,30M, yTOOBI KO BCEM OCHOBHBIM, IMPUHIUIIMAIIBHBIM BOIIPpOCaM 06yqa101unec;1
oOpamanuch HEOJHOKPATHO. JTO IMO3BOJSET OPraHW30BaTh OBJAJICHHE TI'€OMETPUYECKUMHU
MOHATUAMU W HABBIKAaMHW MOCJICAOBATCIBHO MW IIOCTYIIATCIIBHO, C CO6JIIOI[€HI/IeM IMpUHIIUIIA
MNpEeECMCTBCHHOCTH, a HOBBIC 3HAHUA BKIIOYAaTb B O6IlIy10 CUCTCMY TCOMCTPUYCCKHUX
MPEJCTAaBICHUN OOYUYaIOMIMXCS, pacIIupsisi U yriayounsis e€, oOpa3ysi MpOYHbIE MHOKECTBEHHBIC
CBSI3H.

[lepexon kK U3y4eHUIO T€OMETPUU HA YII1yOJIEHHOM YPOBHE I103BOJISIET:

co3naTe yciaoBus i auddepeHnuanun  00y4eHHs, TOCTPOCHUS HWHANBUIYaTbHBIX
o0pa3oBaTeNIbHBIX MpoTrpamMM, OOeCHedYuTh YIIIYyOJEHHOE M3yYeHHE TEOMETPHUM  Kak
cocTaBJIsiolIEel yueOHOTo peameTa «MareMaTukay;

MOATOTOBUTH O0YYarOIIMUXCS K MPOJOJDKEHUIO U3yYeHUs MaTeMaTUKH ¢ Y4€ToM BbIOOpa
Oynymei mpodeccun, obecriednBasi MPEEMCTBEHHOCTh MEXKIy OOmUM H TpodeccrnoHaTbHBIM
00pazoBaHHEM.

Ha n3yuenune yueOHoro xkypca «I'eomeTpus» Ha yriyoiaéHHoOM ypoBHE oTBouTCs 204 yaca: B

10 xmacce — 102 gaca (3 uwaca B Hememio), B 11 kmacce — 102 waca (3 waca B HEIEINO).

10 KUIACC

IIpsiMble U MI0CKOCTH B IPOCTPAHCTBE

OcCHOBHBIE TIOHATUS cTepeoMeTpuu. Touka, mpsiMasi, TIIOCKOCTh, TPOCTPaHCTBO. [loHsTHE
00 akCHOMaTHYECKOM IMOCTPOECHUU CTEPEOMETPHH: aKCHOMbI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3aumHoe pacrnosioskeHre MpsIMbIX B MPOCTPAHCTBE: MepeceKarouluecs, napauieiabHble U
CKpelluBaroIuecs npsmeie. [Ipu3Haku ckpemupaomuxcs npsambix. [lapannenbHOCTh NPSMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE: MapajuleNbHbIe MpsIMble B MPOCTPAHCTBE, MapauIeIbHOCTh TPEX
NpSMBIX, MapajUIeIbHOCTh MNpsMOW W Mockoctu. [lapamnenbHoe U LEHTpajbHOE
MPOEKTHpOBaHue, n300paxkenue puryp. OCHOBHBIE CBONCTBA MapajuIeIbHOIO MPOSKTUPOBAHHUSL.
N3o0paxkenue Guryp B mapajuienbHON MPOEKIHUU. YTJIbl C COHAMPABICHHBIMU CTOPOHAMH, YTroJl
MEeXAy MpsIMBIMUA B TpocTpaHcTBe. llapamienbHOCTh MIOCKOCTEH: MapauieNbHble IUIOCKOCTH,
CBOICTBa MapauleNbHBIX IIOCKOCTel. [IpocTeiie mpocTpancTBeHHBIE (DUTYPHI HA IIOCKOCTH:
TeTpasap, Napajjieienunes, IoCTPOCHUE CEYEHU .

[lepneHUKYISIpHOCTh  HPSAMOM M IJIOCKOCTH:  NEPIEHAUKYISpPHbIE MpsIMBIE B
MPOCTPAHCTBE, MpsIMbIE MapajulesibHble M TMEPHEeHIUKYISIPHBIE K IJIOCKOCTH, IPU3HAK
NEePHNEHAUKYISIPHOCTA TOPSAMOM M IJIOCKOCTH, TeOopeMa O MNpSIMOW MepHeHIUuKYISIPHOU
mI0cKOCTH. OpTOTOHANBHOE MPOEKTUpOBaHUE. lleprneHIuKynsp U HaKJIOHHBIE: PACCTOSIHHE OT

TOYKH OO IJIOCKOCTH, paCCTOAHUC OT HpHMOﬁ A0 IIOCKOCTH, MPOCKIHA (I)I/Il"ypbl Ha IMJIOCKOCTb.
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[lepneHIuKyIApHOCTD IIOCKOCTEN: IPU3HAK MEPIEHAUKYISIPHOCTH ABYX IIockocTeil. Teopema
0 TPEX MEPIEHIUKYISAPAX.

VYTrael B IPOCTPAHCTBE: YroJl MEXAY NPAMOUN U IIIOCKOCTBIO, ABYTPAHHBIN YI0JI, TUHEHHBII
yroa ABYrpaHHOTo yria. TpéxrpaHHblii MU MHOrorpaHsble yriibl. CBOWCTBa IUIOCKUX YIJIOB
MHOTOrpaHHoro yrija. CBOWCTBa MJIOCKUX U JBYTPaHHBIX YIJIOB TPEXIpaHHOro yria. Teopemsl
KOCHHYCOB U CHHYCOB JUIsl TPEXTPAHHOIO YIIa.

MHOrorpaHHMKHU

Bunel MHOrorpaHHMKOB, pa3BEépTKa MHOTorpaHHuka. [Ipusma: n-yronbHas mpusMma,
npsiMasi 1 HakJIOHHas MPU3MbI, OOKOBasi M MOJIHAs MOBEPXHOCTh Npu3Mbl. [lapamienenumnern,
MPSIMOYIOJIBHBIM Mapajulesienunes; U ero cpoWcrBa. Kparwailiume nyrm Ha IOBEPXHOCTH
MHororpanHuka. Teopema Diinepa. IlpoctpanctBennas teopema I[ludaropa. I[Mupamupa: n-
yrojbHas MupaMujia, MpaBwibHas U yceu€HHasi mupaMmuipl. CBoiicTBa pédep 1 OOKOBBIX I'paHel
MpaBWILHON TNHpaMubl. [IpaBuibHBIE MHOTOTPAaHHHKHW: TPAaBWIbHAS TMPU3Ma W TMPaBUIIbHAS
nupamuia, npaBuibHasl TPEyroiabHas MUpamuia U MpaBMIIbHBIN TeTpasap, KyO. [Ipencrapnenue
0 MPaBWJIBHBIX MHOTOTPAHHUKAX: OKTa3p, A0JAEKadIp U UKOCAIP.

Brruncienue »eMeHTOB MHOTOTPAaHHHUKOB: p&Opa, auaroHanu, yribl. [lnomans 60koBOM
MOBEPXHOCTH M TIOJHOW MOBEPXHOCTH MPSMOW MPU3MBI, IJIONIAJb OCHOBaHUM, Teopema o
OOKOBOM TIMOBEPXHOCTH TPsAMOUN mpu3Mbl. Ilnomaap OOKOBOW MOBEPXHOCTH U TOBEPXHOCTH
MPaBUIILHOM IUPaMUIbl, TEOPEMA O IUIOIIAIA YCEUEHHOW MUPAMHU/IBI.

CummeTpusi B NPOCTPAHCTBE. DJIEMEHTHl CHUMMETPUU IMPABWIBHBIX MHOTOI'PAHHHUKOB.
CummeTrpuss B MpPaBWIBHOM MHOTOTPAaHHUKE: CHMMETpPHUs NapajUielenuneaa, CUMMETpUs
MPaBUJIbHBIX [IPU3M, CHMMETPHUSI IPABWIILHON TUPAMUIBI.

BexTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHS: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOP, [UTMHA HEHYJIEBOIO BEKTOPA, BEKTOPBI
KOJUIMHEapHble, COHANpPAaBJICHHbIE U IMPOTUBOIOJIO0KHO HAIMPABICHHbIE BEKTOpbl. PaBeHCTBO
BEKTOPOB. JIeHCTBHUS C BEKTOpAMH: CJIOXKEHUE U BBIUUTAHHE BEKTOPOB, CyMMa HECKOJBbKHX
BEKTOPOB, YMHOXXEHHME BeKTOpa Ha uunciao. CBOICTBa ClOXKEHUS BeKTOpoB. (CBoiicTBa
YMHOKEHUSI BeKTOopa Ha uucio. [lonarue komiuiaHapHbeie BeKTOphI. [Ipu3Hak komIuiaHapHOCTH
Tp€X BekTopoB. IlpaBmwio mnapamnenenunena. Teopema O pa3noXKeHHMM BEKTOpa IO TPEM
HEKOMIUIAHApHbIM  BekTOpaMm. IIpsiMoyrosibHass cucTteMa KOOpJAMHAT B IPOCTPAHCTBE.
Koopaunatsl Bektopa. CBsizb MEXIy KOOPIAMHATAMU BEKTOpAa U KOOPAMHATAMU TOYEK. YTOJI
Mexay BekTopaMu. CKalsipHOE IPOU3BEIEHUE BEKTOPOB.

11 KJIACC

Tesna Bpamenus
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[TonsTHS: UMAMHAPUYECKAs TMOBEPXHOCTh, KOHUYECKAs IOBEPXHOCTh, CdepuuecKas
MOBEPXHOCTh, OOpasymouue noBepxHocTe. Tena BpameHHs: HUIMHIP, KOHYC, yCEUEHHBIN
KoHYC, chepa, map. BzaumHoe pacnonioxenue chepsl U IIOCKOCTH, KacaTelbHas IIOCKOCTh K
cdepe. M300pakeHne Ten BpamieHus Ha IIocKocTH. Pa3BépTka munmuHapa u konyca. Cummerpust
cdepsl U mapa.

O06béM. OcHoBHBIE cBOlcTBA 00BEMOB Ten. Teopema 00 00BEME NPSAMOYrOIHLHOTO
napauienenunena U ciaeacteus u3 He€. OObEM NpSIMOM M HAKIOHHOW MPHU3MBI, HUJIUHIPA,
nupamMubl 1 konyca. O0bEM 11apa U apoBOro CETMEHTA.

KOM6I/IHaIII/II/I TCJI BpaliCHUsA W MHOTOTpPaHHHKOB. HpmMa, BIIMCaHHAsA B LUWJIUHAP,
omnucaHHas okoJio IwinHApa. [lepeceuenne cdeprbl u mapa c¢ miockocteio. Kacanue mapa u
cdepbl I0CKOCThIO0. [IoHATHE MHOTOIpaHHKKA, OTIMCAHHOTO OKOJIO c(epbl, CPephl, BIMCAHHON B
MHOTI'OI'paHHUK WJIX TCJIO BpalllCHUA.

[Inomaas MOBEPXHOCTH IMJIMHApPA, KOHYca, Iuiomans chepsl u e€ yacrei. [logobue B
npoctpancTBe. OTHomIeHHe O00BEMOB, IUIOMIAJe MOBEPXHOCTEW MOJOOHBIX  QUTYP.
[IpeoGpazoBanue mnomobus, romoTeTus. PemieHue 3amad Ha IUIOCKOCTH C HCIOJb30BaHUEM
CTEPEOMETPUYECKUX METOJIOB.

IlocTpoenne ceyeHMHH MHOTOTPAaHHUKOB M Te€Jl BpALICHUSA: CEYEHUS LMIMHIpA
(mapanmaenbHO W TEPICHAUKYISIPHO OCH), CEUeHHUsi KOHyca (mapajijieibHbie OCHOBAaHUIO U
IPOXOJSIIME Yepe3 BEpUIMHY), CEUCHMs LIapa, METOJbl MOCTPOCHUS CEUCHHMH: METOJ CIEIOB,
METO/] BHYTPEHHET0 IPOEKTUPOBAHHUS, METOJI IIEPEHOCA CEKYILEH MIIOCKOCTH.

BexTopsbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekropsl B npoctpancTBe. Onepaiuu HaJl BEKTopaMu. BeKTopHOe YMHOXKEHHE BEKTOPOB.
CBolicTBa BEKTOpHOro yMHOXeHMs. IIpsmMoyrosibHas cuctemMa KOOpAMHAT B IPOCTPAHCTBE.
Koopaunats! Bekropa. Paznoxxenue Bexkropa no 6asucy. KoopaiuHaTHO-BEKTOPHBII METON IpH
peleHNH TeOMETPUUECKUX 3aj1ay.

JBu:xeHMsI B IPOCTPaAHCTBE

JBwxenuss npoctpaHctBa. OtoOpakeHus. J[BwkeHus u paseHcTBO ¢uryp. OOmue
CBOMcTBa ABMKEHMH. Buabpl NBWKEHUI: napanenbHbli MEpeHOoC, LEHTpajbHas CUMMETpus,
3epKaJIbHasi CHMMETpPHs, IOBOPOT BOKpyYr mpsmoil. [IpeoOpazoBanus nogodus. [Ipsmas u cdepa

Oinepa.

INPEIMETHBIE PE3YJIBTATbBI

K kon1y 10 ki1acca oOyyaromuiicss HayqYuTCA:

21



CBOOOJHO ONIEPUPOBATH OCHOBHBIMHU TIOHSATHUSMHU CTEPEOMETPUU MPHU PEIICHUU 3a/1a4 U
MIPOBEJICHUU MaTEeMaTUIECKUX PACCYKICHUM;

MPUMEHSITh AaKCHOMBI CTEPEOMETPUM M CIEACTBUS W3 HUX TMPU  PEIICHUH
FeOMETPUUECKHX 3a/1a4;

KJIACCU(UITUPOBATH B3aUMHOE PACIIOJIOKCHHE TIPSIMBIX B MPOCTPAHCTBE, TUIOCKOCTEH B
MIPOCTPAHCTBE, MPSMBIX U INIOCKOCTEH B TPOCTPAHCTBE;

CBOOOJHO OIEPHPOBATH MOHATHUSIMHU, CBSI3aHHBIMU C yIJIAMH B MPOCTPAHCTBE: MEXKITY
MPSMBIMH B TTPOCTPAHCTBE, MEXKTY MIPSMOU U IJIOCKOCTHIO;

CBOOOHO OTIEPUPOBATH MOHATHSMU, CBA3aHHBIMH C MHOTOTPAaHHHKAMH;

CBOOOJHO pAacIO3HABAaTh OCHOBHBIC BHJBI MHOTOI'PAHHUKOB (TIpU3Ma, MHPaMHIA,
MPSIMOYTOJIBHBIN MapasuieNenume, Ky0);

KJ1acCu(UITMPOBaTh MHOTOTPAHHUKH, BRIOWpasi OCHOBAHUS IS KilacCU(PHUKAINN;
CBOOOJHO OIEPHUPOBATH TIOHATHUSAMH, CBS3aHHBIMH C CEYCHHEM MHOTOTPAaHHUKOB
MJIOCKOCTBIO;

BBITIOJTHSATH MApaJUICIBHOE, IICHTPATBHOE U OPTOTOHAIILHOE MPOCKTUPOBaHUE (puUryp Ha
IJI0CKOCTb, BBITIOJIHATH N300pakeHus PUryp Ha MIOCKOCTH;

CTPOUTH CEYEHHS] MHOTOI'PAHHUKOB Pa3IMYHBIMU METOJIaMH, BBIMOJHATH (BHIHOCHBIE)
IJIOCKAE YEePTEKU M3 PUCYHKOB TPOCTHIX OOBEMHBIX (GUTYp: BHUI CBEpPXy, COOKY,
CHH3Y;

BBIYHCIATh IUIOIIAAM [OBEPXHOCTEW MHOTOIPAaHHUKOB (Mpu3Ma, MOHpaMUia),
reOMETPUUECKUX TeJl C MPUMEHEHHEM (popMyI;

CBOOOJHO ONEPUPOBATH MOHATUSMU: CUMMETPHsS B IMPOCTPAHCTBE, LIEHTP, OCh U
IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (DUTYPHI;

CBOOOJHO OMEPHUPOBATH MOHITHSIMH, COOTBETCTBYIOIIUMHU BEKTOpaM U KOOPAMHATAM B
MIPOCTPAHCTBE;

BBITIOJIHATH ACWCTBUSI HAJl BEKTOPAMU;

pemarh 3aJa4yd Ha JI0Ka3aTeIbCTBO MAaTEMaTUYEeCKHX OTHOIIEHUH U HaXO0XKJICHUE
F€OMETPUUECKUX  BEJIMYUH, TPUMEHSA HW3BECTHBIE METOIbl TpPH  pelIeHUU
MaTeMaTHYeCKHX 3a7a4 MOBBIIIEHHOTO U BRICOKOTO YPOBHS CIIOKHOCTH;

MPUMEHSTH MPOCTEHIIINE MPOTrPAMMHBIE CPEACTBA U AIIEKTPOHHO-KOMMYHUKAIIMOHHBIE

CHUCTCMBI ITpU PCHICHUH CTCPCOMECTPUUCCKUX 3a0aY;
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U3BJIEKATH, npeoOpa3oBHIBATH 51 UHTEPIPETUPOBATH UH(POPMAIIHIO 0
MPOCTPAHCTBEHHBIX T'€OMETPHUYECKUX (QHUrypaX, MPEACTaBICHHYI0 Ha dYepTekax H
PUCYHKaX;

IIPUMEHATHh IOJY4YCHHBIC 3HAHUS Ha IPAaKTUKE: CpPAaBHMBATh M aHAJIU3UPOBATH
peanbHbBle CUTyallud, IIPUMEHSATh W3Y4YEHHBIE IOHATHS B IIPOLIECCE IOMCKA pPEUICHUS
MaTeMaTH4ecKu cHopMyTUpOBAHHON MPOOIEMBI, MOJICIMPOBATh PEaTbHbIC CHUTYalluu
Ha S3BIKE TE€OMETPUM, HCCIEA0BAaTh IIOCTPOEHHBIE MOJEIN C HCIOJIb30BAHUEM
FeOMETPUYECKUX MOHATHI W TeopeM, ammapara aireOpbl, pemarb HIPaKTHYECKHe
3a/1a4¥, CBSA3aHHBIE C HAXOKJIECHUEM I'€OMETPUYECKUX BEJINYNH;

UMETh TpeACTaBICHUs 00 OCHOBHBIX 3Tamax pa3BUTHs T€OMETPUU KaK COCTaBHOMN

yacTy (pyHIaMeHTa pa3BUTHS TEXHOJIOTUH.

K xoniy 11 kiacca oOydaromuiicss HAQyIuTCs:

CBO60)1HO OnepHupoBaTh MOHATUAMHU, CBA3AHHBIMU C I.[I/IJ'II/IHJIPPI‘—ICCKO?I, KOHHYECKOU U
chepuvecKoit TOBEPXHOCTSAMHU, OOBIACHITH CIIOCOOBI TTOTYICHHS;

ONICpUpOBATh MOHATUAMHU, CBA3AHHBIMU C TCJIaMM BpPAIICHHUA: TUIWHAPOM, KOHYCOM,
cdepoil u mapowm;

pacrmo3HaBaTh Teja BpameHus (IUIHHAP, KOHYC, cdepa u map) U 0OBSICHATh CIIOCOOBI
MOJTyYCHUS TEJl BPALICHUS;

KJIacCU(PHUITMPOBATh B3aUMHOE PACIIOJIOKEHUE CHEPHI U TIIOCKOCTH;

BBIYUCIIATh BEJIMYMHBI AJIEMEHTOB MHOTOTPAaHHUKOB M TEJI BpAlICHHS, OOBEMBI U
TUTOIIAM MMOBEPXHOCTE MHOTOTPAaHHHMKOB M TEJ BPAICHHS, T€OMETPHYECKUX Tell C
pUMeHEHHEM (hOPMYIT;

CBOOOJTHO OTIEpPUPOBATH MOHSITUSMH, CBI3aHHBIMU C KOMOMHAIIUSIME TEJ BPAIICHUS U
MHOTOI'PaHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIN B c(epy ¥ OMHCAHHBIA OKOJO chepsl,
cdepa, BiMCaHHAsi B MHOTOTPAaHHUK HUJIH TEJIO BpPAICHUS;

BBIYMCIIATH COOTHOILCHHSI MEXKY IUIOMIA/IIMU TIOBEPXHOCTEH U 00bEMAMH IO I0O0HBIX
TEJI;

n300paxaTh H3y4aeMble (PUTYpBI, BBHIMOIHATH (BBIHOCHBIC) IJIOCKHE YEPTEXKH U3
PUCYHKOB MPOCTHIX O0BEMHBIX (UTYp: BHUI CBEpXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TEJ BpaIlleHHUS;

W3BJIEKATh, UHTEPIPETUPOBATh U npeoOpa3oBbBaTh ~ MHPOPMAIUIO O
MPOCTPAHCTBEHHBIX TEOMETPUUYECKUX (UTYpaX, MPEACTABICHHYIO Ha YepTekax u

PHUCYHKaX;
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CBOOOHO OTEPUPOBATH TIOHATHEM BEKTOP B MIPOCTPAHCTBE;

BBITIOJTHSATH OTIEPAIMH HAJ BEKTOPAMU;

3a/1aBaTh IUIOCKOCTh YPABHCHHUEM B JIEKAPTOBOM CHCTEME KOOP/IMHAT;

peliaTh TEOMETPUYECKUE 3a/ladll Ha BBIYHCICHHE YIJIOB MEXIYy NPSIMBIMA H
IUIOCKOCTSIMU, BBIYMCICHUE PACCTOSHUNW OT TOYKH JI0 IUIOCKOCTH, B IIEJIOM, Ha
MIPUMEHEHHUE BEKTOPHO-KOOPMHATHOTO METO A IPH PEIICHIH;

CBOOOJHO OIEPUPOBATH IMOHATHSIMH, CBSI3aHHBIMH C JBHKCHHEM B IPOCTPAHCTBE,
3HATh CBOMCTBA JIBIKCHUM,

BBITIOJTHATh W300paKCHHUSI MHOTOTPAHHUKOB W TENl BpAIICHHs MPH TapauIeTbHOM
MepeHoce, NEHTPATbHONH CUMMETPHH, 3epKaTbHOW CHMMETPHH, IPU TIOBOPOTE BOKPYT
MIPSIMO, TTPe0Opa30BaHuUs TI0I00MS;

CTPOUTh CEYCHUS MHOTOTPDAaHHWUKOB W T BpANICHUS: CEYCHUS [HIUHApA
(mapannenpbHO ¥ MePIEHANKYISIPHO OCH), CEYCHHS KOHyca (TapajieTbHbIe OCHOBAHHUIO
Y TIPOXO/IAIINE Yepe3 BEPIINHY), CEUCHHUS I1apa;

HCIIOJIb30BaTh METOJBI TOCTPOCHHUS CEUEHWH: METOJ| CJICJOB, METOJ BHYTPEHHETO
MIPOEKTUPOBAHMS, METO/I IEPEHOCA CEKYIIIEH MIOCKOCTH;

JOKa3bIBaTh FT€OMETPHUECKHUE YTBEPKIACHMUS,

MPUMEHSTh TreoMeTpuueckue (akThl JUIsl pEIICHHs] CTEPEeOMETPUYECKUX 3ajad,
MIPEIOIAaraloIMX HECKOIBKO IIAaroB PEIICHUs, €ClId YCIOBUS MPUMEHEHUS 33/1aHbl B
SIBHOUM M HESIBHOH opMme;

pemarth 3aJayd Ha JI0Ka3aTeIbCTBO MAaTEMaTHYEeCKUX OTHOUICHHH M HaxOXICHHE
reOMETPUYECKUX BEJINYMH;

MPUMEHSTH MPOTPAMMHBIE CPEICTBA U JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPH
PEIICHUH CTEPEOMETPUYECKIX 3a/1a4;

MPUMEHSTh TOJYYCHHbIE 3HAHUS Ha MPAKTHKEe: CpaBHHUBAaTh, aHAIM3UPOBATH U
OIICHUBATh PeajbHbIe CUTYallUU, IPUMEHSATh U3YUYCHHBIE MTOHATHS, TEOPEMbI, CBOICTBA
B TMpollecce TIMOUCKAa pEIIeHUs MaTeMaTH4ecKu CHOPMYTUPOBAHHON MPOOIEMBI,
MOJENUPOBATh peajbHble CUTYAI[MH Ha A3bIKE TEOMETPHH, UCCIEeI0BATh MOCTPOCHHBIE
MOJIENT C HCIOJIb30BAHMEM T€OMETPHUYECKUX MOHITHHM M TeopeM, ammapaTa anreOpsl,
pelaTh NpaKTHYEeCKHUEe 3a/1a4H, CBSI3aHHbIE C HAXOXKCHHEM M€OMETPHUYECKUX BEIUYUH;
MMETh TpeAcTaBlIeHUs] 00 OCHOBHBIX 3Tamax pa3BUTHS TEOMETPUM KaK COCTaBHOMN

JacTu (pyHAaMEHTa Pa3BUTHs TEXHOJIOTUH.
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Y4eOHblii Kypc «BepoSIiTHOCTb M CTATHCTHKA»

VYuebHblil Kypc «BeposiITHOCT M CTaTUCTHKA» 0a30BOTO YPOBHS SIBJISETCS MPOIOJIKCHUEM
U DPa3BUTHEM OJHOMMEHHOTO Y4eOHOTO Kypca 0a30BOro YpoBHS OCHOBHOHM mikoisibl. Kypc
npeAaHazHayeH s GOpMUPOBaHUSA y OOYUYAIOIMIMXCS CTATUCTUYECKON KYyIbTYphl U TOHUMAHUS
pOJI TEOPHH BEPOSITHOCTEM KaK MAaTEMaTUYeCKOr0 MHCTPYMEHTa HJIsi M3Y4YCHUsS CIydalHBIX
COOBITHH, BeIMYMH W mpoueccoB. llpm m3ydeHnm Kypca oOOTaIIAIOTCS TPEACTABICHUS
yyalxcs 0 METo/1ax UCCIIEJOBaHMsI U3MEHUYMBOTO MUpa, Pa3BUBAETCS IOHUMaHUE 3HAYMMOCTHU
1 OOIIHOCTM MaTeMaTH4YECKMX METOJOB IMO3HAHUS KaK HEOThEMJIEMOW 4YaCcTH COBPEMEHHOIO
€CTECTBEHHO-HAYyYHOT'O MUPOBO33PEHUSI.

CopnepxaHue Kypca HalpaBJIEHO Ha 3aKpEIUIEHUWE 3HAHUMN, MOJYyYEHHBIX NPHU H3yYEHHUH
Kypca OCHOBHOM IIKOJIBI WM Ha pPa3BUTUE TMPEJACTABICHUN O CIy4alHbIX BEJIWYMHAX U
B3aMMOCBSI3IX MEXJIYy HHMH Ha BaXHBIX IpPUMEpaxX, CHOKEThl KOTOPBIX IMOYEPIHYTHI U3
OKPYXKAIOIIEro MUPA.

B cooTBercTBUUM € yKa3aHHBIMHU ILIENISIMU B CTPYKType y4eOHOro kypca «BeposTHOCTh U
CTaTUCTHUKa» CpeJHeW IIKOJbl Ha 0a30BOM YypOBHE BBIJEJIEHbI CJEAYIOIINE OCHOBHBIE
cojaepxatenbHbie TUHUA: «ClydaifHble COOBITHS M BEPOSTHOCTHY», «CIydailHbIe BEIHMYMHBI U
3aKOH OOJIBIINX YHCET.

Baxnyio uacTp Kypca 3aHHMaeT H3y4eHHE TE€OMETPUYECKOr0 M OMHOMHAIHHOTO
pacmpeneneHuid M 3HAKOMCTBO € HMX HENPEPhIBHBIMM aHAJIOTaMU — [IOKa3aTElbHBIM U
HOPMAaJIbHBIM pacIpeieICHUsMH.

Copepxanne nuHuM «CiydaiiHple COOBITHSI W BEPOSITHOCTU» CIYKUT OCHOBOM JJis
dbopMUpOBaHMS TPEACTABICHUNH O paclpeleleHUH BEPOSTHOCTEH MeXAYy 3HaYCHUSIMU
ClIydailHbIX BEJIMYHMH, a TAKXKE 3Ta JIMHUSA HeoOXouMa Kak 0a3a Juid U3y4eHHs 3aKOHA OOJIbIINX
yrcenl — (DyHJAaMEHTalIbHOTO 3aKOHA, ACWCTBYIONIETO B MPUPOJEC U OOIIECTBE U HMEIOIIEro
MatemaTueckyro  ¢opmanuzanuio. Cam  3akoH  OONBIIMX  YHCEN MpeyaraeTcs B
03HAKOMUTENBbHOU (popMe ¢ MUHUMANIBHBIM HCIIOIb30BAaHHEM MaTeMaTHIeCKoro (hopMaan3ma.

TeMbl, CBSI3aHHBIE C HENPEPHIBHBIMU CIyYallHBIMU BEJIMYMHAMM, aKLIECHTUPYIOT BHUMAaHHE
LIIKOJbHUKOB Ha ONMCAaHUM W M3YYEHUHU CIyYalHBIX SBJICHUW C TOMOUIbIO HEMPEPBIBHBIX
¢byskuii. OCHOBHOE BHUMaHUE yJeseTcs MoKa3aTeIbHOMY U HOPMAIbHOMY PAcCIpe/IeICHUSIM,
IpU ATOM MpEANoiaraeTcs O3HAKOMUTENIbHOE U3ydYeHHe Marepuana 0e3 10Ka3aTeibCTB
MPUMEHSIEMbIX (DaKTOB.

MECTO KYPCA B YYEBHOM IUVIAHE
Ha m3ydyenue kypca «BeposaTHOCTh U CTaTHCTHKa» Ha 0a30BOM ypOBHE OTBOAMTCA | yac B

HCACIIO B TCUCHUEC KAXXKI0T'0 roaa O6y‘-ICHI/I$I, Bcero 68 y‘Ie6HLIX qacCoB.
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10 KJIACC

[IpencraBnenne JaHHBIX C MOMOIIbI0 Tabnui u auarpamm. Cpeanee apuMeTHUECKOE,
MenuaHa, HauOoJbllee W HaWMEHbIIEe 3HAYEHUS, pa3Max, IUCIEepPCHs M CTaHIapTHOE
OTKJIOHEHHUE YUCIIOBBIX HAOOPOB.

CrydaiiHple SKCIIEPUMEHTHI (OTBITHI) M CIy4ailHble COOBITHS. DIIeMEHTAapHBIE COOBITHS
(ucxonpl). BepodTrHoCTh cilydaliHOTO COOBITHS. BIM30CTh 4acTOTBI U BEPOATHOCTU COOBITHH.
CiydaiiHbIe OIBITEI C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMHU COOBITUSIME. BeposiTHOCTH cOOBITHI
B OIBITAX C PABHOBO3MOYKHBIMU 3JIEMEHTAPHBIMU COOBITUSMHU.

Omnepanuu Haja COOBITHSIMU: TepeceueHue, 00beIMHEHNE, MPOTUBOIOJIOKHBIE COOBITHS.
Huarpammsl Diinepa. @opmyiia ClI0KEHUS BEPOATHOCTEN.

VYcnoBHas BEpOSATHOCTb. Y MHOXKEHHE BEPOSITHOCTEN. JlepeBO CIy4allHOTO HKCIIEPUMEHTA.
dopmyra moaHOM BepoaTHOCTH. HezaBucuMBbIe COOBITHS.

KomOunatopHoe npaBuino ymHoxeHus. IlepecranoBku u ¢aktopuan. Yucio coueTaHHid.
Tpeyronbuauk [Tackansa. @opmyna 6uHoma HproToHa.

bunapHblii citydaifHbIN OMBIT (MCHBITAHKUE), YCIIEX U Heynada. HezaBucuMble HCIIBITaHUSL.
Cepusi HE3aBUCHMMBIX HCIBITAHUK [0 TepBoro ycmnexa. Cepusi HE3aBUCUMBIX HCIBITAaHUN
bepnynu.

Cnyualinass BenuuuHa. Pacrnpenenenue BepoATHOCTEH. [luarpamMma pacnpeneneHus.

[Ipumeps! pacnpenieneHuii, B TOM 4Hciie, TeOMETPUIECKOe U OMHOMUAIBHOE.

11 KJIACC

UucnoBble  XapaKTEPUCTUKU  CIYYalWHBIX BEJIMYMH: MaTEMaTHYECKOE  OXXHUIAaHUE,
JUCIIEPCHS U CTaHJAPTHOE OTKJIOHEHUE. [[puMepbl MprUMEHEHHST MAaTEMaTUYECKOTO OXKHUJIaHUs, B
TOM 4YHCJIE B 3aJadyaX M3 IIOBCEJIHEBHOW >KW3HHM. MareMaThuueckoe OXuJaHhue OWHapHOM
CIy4ailHOMl  BeJWYMHBL. ~MareMaTH4ecKoe OXUJAHUE CYMMbl  CIIy4ailHbIX  BEJIMYHH.
MareMaTtnueckoe 0KHIAHUE U TUCIIEPCUS TEOMETPUUCCKOTO U OMHOMHAIBHOTO paclpeaeICHUMN.

3akoH OOJIBLIUX YHUCENl U €T0 pOoJib B HayKe, MpHUpojae u odmiecTBe. BeIOOpOUHBI MeTO
HCCIIENOBAaHUN.

[Ipumepsl HENpepbIBHBIX CIyYaWHbIX BEIWYMH. [IOHATHE O IMJIOTHOCTM paclpeleseHus.
3ajgauu, TPUBOJAUIME K HOpMajdbHOMY pachpezaeineHuto. IloHstne o0 HOpMallbHOM
pacIpeeneHuH.

NPEIMETHBIE PE3YJIBTATHI
10 KJIACC

YurtaTh 1 CTPOUTH Ta6J'II/II_IBI " JuarpaMMal.
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OnepupoBaTh MOHATUSAMHU: CcpenHee apu(MeTHdeckoe, MeIuaHa, HauOoJblIee,
HauMEHbIIEE 3HAUEHUE, pa3Max MAacCHBA YUCIIOBBIX JIAHHBIX.

OnepupoBaTh MOHATUSAMU: CIIY4alHBIM 3KCHEPUMEHT (OIBIT) M CiIydallHOE COOBITHE,
AJIEMEHTApPHOE COOBITHE (DJIEMEHTAPHBIN HMCXOJ) CIYy4allHOrO OIbITAa; HAXOJAUTh BEPOSITHOCTH B
OTIBITaX C PaBHOBO3MOXKHBIMU CITyJaiHBIMH COOBITHUSIMHU, HAXOJUTh M CPAaBHUBATH BEPOSTHOCTH
COOBITUH B U3YUEHHBIX CIIY9alHBIX IKCIIEPUMEHTAX.

Haxonute u dopmynupoBats coOBITHS: TIEpeceueHre U 00beANHEHNE TaHHBIX COOBITHH,
coObITHE, MPOTHBOIIOJIOKHOE JIaHHOMY COOBITHIO; TOJIb30BAaThCA AMAarpaMMaMu Oujepa U
(bopMyI0# CII0’KEHHS BEPOSITHOCTEN MPU PEIICHNH 3a/1au.

OnepupoBaTh MOHATHUSIMHU: YCIOBHAsE BEPOATHOCTb, HE3aBUCUMBbIE COOBITHS; HaXOAWUTH
BEPOSITHOCTH C MMOMOIUIBIO ITPABUJIa YMHOKEHHUS, C TIOMOILBIO JIEPEBA CIYyYalHOTO OMbITA.

[IpumeHsTh KOMOMHATOPHOE MPABUIIO YMHOKEHUS MPU PEILICHUH 3a/1a4.

OnepupoBaTh MOHSATUSIMM: HCIBITAHWE, HE3aBHCHMBIE HCIBITAHUS, CEPUS HCIBITAHUH,
ycrex U HeyJada; HaXOJWUThb BEPOSITHOCTH COOBITUH B CEpPUM HE3aBUCHUMBIX MCIIBITAHUNA [0
MIEPBOTO ycIeXa; HaX0AUTh BEPOSITHOCTH COOBITHH B cepuM HcnbITaHui beprysu.

OnepupoBaTh TMOHATHSAMH: CiIy4dallHas BEJIWYMHA, PACHPEACIICHHUE BEPOSATHOCTEH,

MarpaMMa pacrpeiecHusI.

11 KJIACC

CpaBHI/IBaTI) BCPOATHOCTH 3HAYCHUH CHy‘I&ﬁHOﬁ BCJIMYHUHBI 110 pacCnpEacICHUI0O HUIU C
IIOMOIIBIO JUArpaMM.

OHepI/IpOBaTB IIOHATHUEM MATEMATHYCCKOI'O OXWIAaHHWA; IPUBOAWTL IIPUMCEPBI, KakK
IMPUMCHACTCA MaTEMAaTUYCCKOC OXHIAHUC CHy‘l&ﬁHOﬁ BCIIMYHMHBI HAXOJHUTh MAaTCMaTU4YCCKOC
OXXKHNJAHUE 110 JaHHOMY pacClIpEaACICHUIO.

Nmets npeaACTaBJICHHUC O 3aKOHC OOJIBIINX YHCEIL.

HNmets npeaACTaBJICHHUEC O HOPMAJIBbHOM paClIpCaACIICHUN.
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TEMATHYECKOE IINTAHUPOBAHHUE

Yu4eOHblii Kypc «Ajaredopa»
10 KJIACC

KoaudecTBo
Ne 4acoB
o/ HaumeHoBaHue pa3aeioB u duexkTpoHHble (¢ poBbIE)
TEeM NMPOrpamMMsbl o o] 00pa3oBaTeJLHLIE PecypPChI
- porp Beero | & % S p pecyp
z 3%
Z o e
https://resh.edu.ru/subject/lesson/
1565/start/
MoBToDeHe. 060GMICHHE https://www.yaklass.ru/p/algebra/
p ’ i . 3 1 9-klass/neravenstva-i-sistemy-
CHCTEMaTH3alus 3HAaHUH ;
neravenstv-9125/povtorenie-
sposobov-resheniia-lineinykh-i-
kvadratnykh-neravenstv-12311
MHO0KecTBO
JENCTBUTEILHBIX YHUCEIL. https://www.yaklass.ru/p/algebra/
MHOTOYJIEHEL. 10-klass/deistvitelnye-chisla-
24 1 .
PanmonanbHbie ypaBHEHHS U profilnyi-9102
HepaBeHcTBa. CHCTEMBI
JIMHEWHBIX YPABHEHUN
https://www.yaklass.ru/p/algebra/
OYHKIUU U TPaPUKH. . .
Crenennas (yHKIIA ¢ 12 1 11-klass/stepeni-s-ratcionalnym-
CILLIM HOKA3ATENEM pokazatelem-korni-stepennye-
H funktcii-11016
i}]i) 2?;6;1/;%%““ KOpeH® - https://resh.edu.ru/subject/lesson/
’ 15 1 5569/conspect/159262/
HppannonanbHbie
ypaBHEHUS
[TokazarenpHas QyHKIHSA. 10 1
[Toka3aTenbHbIC ypaBHEHUS
Jlorapudmudeckas GyHKITUS. https://www.yaklass.ru/p/algebra/
Jlorapudmudeckue 18 1 11-klass/logarifmy-pokazatelnaia-
ypaBHEHUS i-logarifmicheskaia-funktcii-9160
https://www.yaklass.ru/p/algebra/
10-klass/formuly-
Tpuronomerpudeckue ..
BEIDAIKCHIS 1 VDABHEHIS 22 1 preobrazovaniia-
p P trigonometricheskikh-vyrazhenii-
9146
ITocnenoBaTensHOCTH U 10 1 https://resh.edu.ru/subject/lesson/
IIPOrpeccuu 5223/conspect/326716/
HenpepbiBHBIE QYHKITHH. http://www.prosv.ru/info.aspx?ob
20 1
[IponsBoaHas no=12802;
[ToBTOpeHue, 060061ICHNE, ’ 1
CHCTEMATH3alIMs 3HAHUI
OBHIEE KOJIMYECTBO YACOB I10 136 10
TTPOTPAMME
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11 KJIACC

KoanuecTtBO
Ne | HammeHoBaHue Jacos
DJIeKTpOHHbIe (LM(pPOBbIE)
n/ | paieios u Tem B e o oOpa3oBaTejibHbIE pecypchl
0 | [porpamMmmsbl cer &2 = P PeCyP
o z E S
2 E &
Hccnenopanue https://www.yaklass.ru/p/algebra/10-

1 GbyHKIMM ¢ 2 1 klass/sinus-i-kosinus-tangens-i-kotangens-
TTOMOIIBIO svoistva-i-grafiki-trigonometricheski -
MIPOU3BOIHOM 10781

) [TepBooOpaznas u 12 1
WHTETpaT
I'paduku
TPUTOHOMETPHYEC https://resh.edu.ru/subject/lesson/4738/cons

3 KUX (QYHKITHI. 14 1 pect/

Tpuronomerpuyec
KHE HepaBEHCTBA
VppaumoHarsHeLe, https://resh.edu.ru/subject/lesson/4155/cons

4 MoKa3aTebHbIC U 4 1 ect/
norapudmudeckue pect
HEpPaBEHCTBA
KOMILIEKCHLLE https://resh.edu.ru/subject/lesson/4115/cons

5 wwena 10 1 pect/149104/

6 Harypanshbie u 10 1
LIeJIbIC Ynca
Cucremsbl
Eauzoﬁij:;iiz;x http://mathege.ru/or/ege/Main

7 ppanl 12 1 http://www.rubricon.ru/
MOKa3aTeIbHBIX U
JorapupMUIECKuX
ypaBHEHUH
3agauu c https://resh.edu.ru/subject/lesson/4145/start/

8 16 1
rnapaMeTpamu 111179
IToBTOpEHME,

9 000011IeHHE, 16 ’

CUCTEMaTH3aITUs
3HAHUI
OBUIEE
KOJIMYECTBO
YACOB I1O0 136 10
ITPOI'PAMME
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Yu4eOnblii kypc «I'eomerpus»

10 kaace
KoauuecTBoO
Ne 4acoB
I HanmeHoBaHMe pa3je/ioB U (If;::fl DJIeKTpOHHbIe (LM (POBbIE)
/ TeM MPOrpamMMblI Beero | e o0pa3oBaTejibHbIE PeCypPChl
n pador
bl
https://resh.edu.ru/subject/lesso
1 BBenenue B ctepeomMeTpuio 23 1 n/4756/conspect/203541/
https://www.yaklass.ru/p/geom
etria/10-klass/parallelnost-v-
prostranstve-
B3zauMHOE pacnonokeHne 10435/0prec.1elenie.- i-sYoistva-
2 HOSMEIX B IDOCTDAHCTEE 6 1 skreshchivaiushchikhsia-
p poctp priamykh-ugol-mezhdu-
priam -11302/re-a224bc37-
6¢cce-4611-b28c-1d821414916f
3 [TapannensHOCTh IPSMBIX U 3 https://resh.edu.ru/subject/lesso
TJIOCKOCTEH B ITPOCTPAHCTBE n/6065/conspect/125650/
[TepnieHUKYISIPHOCTH https://resh.edu.ru/subject/lesso
4 NPSAMBIX U IJIOCKOCTEH B 25 n/4724/conspect/
MPOCTPAHCTBE
5 YTIIBI U pacCTOSIHUS 16 1
https://resh.edu.ru/subject/lesso
6 MHororpaHHuKH 7 1 n/6018/conspect/221549/
https://resh.edu.ru/subject/lesso
7 Bexkrtops! B mpocTpaHcTBe 12 n/4758/conspect/21647/
2 [ToBTOpEeHUE, 0600IICHNE 1 5 )
CHCTEMATHU3aLMs 3HAHUI
OBILIEE KOJIMYECTBO YHACOB 102 6
I10 ITPOI'PAMME
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11 kiaace

DJIeKTPOHHbIE
(uudpossbIe)
N KoaunuecTBO 4acoB o0pa3oBaTe/ibHbIE
11/_ HaumeHnoBaHue pa3aesioB u pecypchl
I TeM MPOrpaMMblI
Kounrtpoun
Bcero HBIE
padoThbI
1 AHanuTndeckas reoMeTpus 15 1
https://resh.edu.ru/subject/le
5 [ToBTOpEHue, 06001EeHNE U s . sson/2511/start/
CHUCTEMATH3AINS 3HAHUI https://resh.edu.ru/subject/le
sson/2036/start/
3 O06BEM MHOTOTPAaHHHUKA 17 1 www.online.prosv.ru.
http://www.shevkin.ru/?acti
4 Tena Bpamenus 24 1
on=Page&ID=709;
s [Tmomaamn MoBEpXHOCTH U 9 . http://www.shevkin.ru/?acti
00BEMBI KPYTJIIBIX TEJ on=Page&ID=709;
http://www.prosv.ru/info.as
6 JIBrokeHUst 5 1
px?0b _no=12802;
. [ToBTOpEeHUE, 0600IICHNE 1 7 5 https://resh.edu.ru/subject/le
cUcTeMaTu3aIys 3HaHUH sson/4756/start/203542/
OBILIEE KOJIMYECTBO YACOB 02 o

I10 ITIPOTPAMME
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Y4eOnblii Kype «BepoiTHOCTH U CTATHCTHKA)

10 kaacce
KoanuecTBo 4acoB
N Konrp Ipakr DJIeKTPOHHbIE
o,/ | Haumenosanue pasne;ion onbHLI | uuecku | (WHPpPoOBBIE)
I U TeM NPOrpamMMbl Beero | e e o0pa3oBaTe/bHbIE
padot pa6oTt pecypebt
bl bl
https://resh.edu.ru/sub
[IpencraBnenue JaHHBIX U .
4 ject/lesson/3751/cons
omHcaTeIbHas CTATUCTUKA
pect/326747/
CrnydaifHble OTIBITHI U
cilydaiiHble COOBITHS, https://resh.edu.ru/sub
OTIBITHI C 3 1 ject/lesson/4089/cons
PaBHOBO3MOKHBIMHA pect/131702/
3JIEMEHTAPHBIMHU MCXOIaMHU
https://resh.edu.ru/sub
Onepanuu Haj COOBITUSMU, .
3 ject/lesson/4089/cons
CJI0’KE€HUE BEPOSITHOCTEN
pect/131702/
VYcnoBHas BEpOATHOCTS,
https://resh.edu.ru/sub
JIEpEBO CIIy4aifHOTO OTIbITa, .
ject/lesson/4064/cons
dhopmysa moTHOU 6
pect/38068/
BEPOSITHOCTH U
HE3aBHUCHUMOCTb COOBITUI
DneMeHTbl KOMOMHATOPUKH 4
https://resh.edu.ru/sub
Cepun nocienoBaTENbHbBIX
3 1 ject/lesson/3751/main/
WCTIBITAHUN
326752/
CrnyvaiiHble BETUYHHBI U 6 https://resh.edu.ru/sub
pacrpeneneHust ject/lesson/3751/main/
O06o06uieHne n
5 2
cUCTeMaTH3aIls 3HAaHUH
OBIIEE KOJIMYECTBO YACOB ” 5 5

I10 ITPOT'PAMME
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11 kaacce

KouunuecTBO 4yacoB
Ne HaumenoBanue Kontp Hpak
0JILHBI THYec | DJIEKTPOHHbIE (LM(pPOBHIE)
n/ pa3aeyioB M TeM
- NporpaMmel Bcero e KHue 06pa3OBaTeJH)HI)Ie pecypcChbl
pador pador
bl bl
https://www.yaklass.ru/p/alge
bra/11-klass/nachalnye-
MaremaTudeckoe svedeniia-matematicheskoi-
1 O’KHJaHHEe CIy4aiHOU 4 statistiki-9176/tcentralnye-
BEJIMYUHBI tendentcii-12004/re-
6d05d6a8-6254-44a2-81be-
33dcbb64d87a
Hucnepcus u
) CTaHJIapTHOE 4 1 https://resh.edu.ru/subject/les
OTKJIOHEHHE son/3409/main/
CIy4aiHOUM BEJIMYHHBI
3 3aKoH OOJIBIIMX 3 1
qHCen
https://www.yaklass.ru/p/alge
bra/11-klass/nachalnye-
HemnpepriBHbIC svedeniia-matematicheskoi-
4 Clly4ailHble BEJIMYHUHbI 2 statistiki-9176/sluchainye-
(pacmipenenenusi) velichiny-12001/re-1{57e6c¢cd-
53ec-4d32-9ea2-
134aec02c49f
https://www.yaklass.ru/p/alge
bra/11-klass/nachalnye-
svedeniia-matematicheskoi-
5 HopmansHoe ’ 1 statistiki-9176/zakon-
pacrpeneneHus raspredeleniia-veroiatnostei-
zakon-bolshikh-chisel-
10288/re-161d12ad-5034-
4bae-8bcb-204dcd940823
IToBTOpEHME,
6 000011eHNE U 19 ’
CHCTEMATHU3aLIH
3HAHUM
OBLIEE KOJIMYECTBO 34 ’ 3
YACOB I10 ITPOTPAMME

33




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTucbukaT 726242342903868691666490759959119263676517201292
Bnageney MeTpexko Cepreit Hukonaeemy

OeicTevTened C18.09.2023 no 17.09.2024



http://www.tcpdf.org

		2023-09-24T00:29:58+0500




