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MHNOACHUTEJBHASA 3AIINCKA

@enepanbHas pabodas mporpaMma 1o yueOHoMy npeamery «Marematuka» (yriryOJeHHBIH
YpOBEHb) (Hanee COOTBETCTBEHHO — IIpOorpaMMa II0 MAaT€MaTUKE, MAaTeMaTUKa) BKJIIOYAET
MOSICHUTENbHYIO 3allUCKY, COJIep)KaHhe OOy4yeHUs, IUTaHHpyeMble pe3yJabTaThl OCBOCHHS
OporpaMMbl [0 MaTeMaTHKe, TeMaTHYeCKOoe IUIaHMPOBaHUE, TepedyeHb (KoAu(pUKaTop)
MPOBEPSEMBIX TPeOOBAaHUI K pe3ylibTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTEIILHOMN MPOTpaMMBbI
cpeaHero o0mero o0pa3oBaHus U HIEMEHTOB COACP)KaHUS 110 MaTeMaTHKe.

[TosicuutenpHas 3amucka OTpaXkaeT oOIIMe LeddM M 337adyd U3YYeHHUS MaTeMaTUKH,
XapaKTePUCTUKY IMCUXOJIOTMUECKUX MPEANOCHUIOK K €€ M3yYeHHIO0 OOy4YarolUMUCS, MECTO B
CTPYKType Y4eOHOro IUIaHa, a TaKXKe MOJXOAbl K OTOOpY COJEp)KaHHs, K OIpeaesICHUIO
IUTAHUPYEMBIX PE3YJbTAaTOB U K CTPYKTYPE TEMATHUECKOIO IUIAHUPOBAHMUSL.

Copepxannie 00y4eHHUS! PACKPBIBAET COJEPKATENbHbIE JIMHUU, KOTOPBIE MpEAararoTcs Ajs
0053aTeNbHOT0 U3yYEHHS B KQXKI0OM KJlacce Ha YPOBHE CpeHero o0iero oopa3oBaHusl.
[Tnanupyemble pe3yabTaTbl OCBOGHMSI MPOTrpaMMbl 10 MaTeMaTHKE BKIIIOYAIOT JIMYHOCTHBIE,
MeTanpeMETHbIE pPE3yJbTaThl 3a BeCh NEpuoja OOy4YyeHUs Ha YpPOBHE CpPEJHEro OOLIEero
o0pa3oBaHus, a TAKXKE MPEIMETHbBIE JOCTIXKEHUS 00Yy4aroIIerocs 3a KaK/blid roJ] 00yueHusl.

[IporpaMmMa 1o MareMaTHKe YrIyOJE€HHOrO YpOBHsS g OOydaroluXcsi Ha ypOBHE
cpenHero obmero oopazoanmsi paspadorana Ha ocHoBe ®I'OC COO ¢ yueToMm COBpeMEHHBIX
MHUPOBBIX TpPeOOBaHUH, MPEABSBIIEMBIX K MaTeMaTHYECKOMY OOpa30BaHWIO, W TPAJIUIIHAN
poccuiickoro odpa3oBanus. Peanuzaiiys nmporpaMMbl 0 MaTeMaTUKe 00€CIIeYBaEeT OBJa/ICHUE
KITFOYEBBIMH KOMIIETCHIIMSMHU, COCTABISIONIMMU OCHOBY JUISI CAMOPAa3BUTHS M HEMPEPHIBHOTO
o0pa3oBaHMs, LEJIOCTHOCTh OOLIEKYIbTYPHOTO, JMYHOCTHOIO M I103HABATEIBHOTO pPa3BUTHUS
JTUYHOCTH 00yYaIOIIUXCSI.

B mporpamme mo MaTemaTuke YYTEHbl HA€U W TOJNOKEHUS KOHIEHIUH Pa3BUTHS
MaTeMaTuueckoro obOpaszoBanusi B Poccuiickoit @enepanuu. MaTtemaruueckoe 00pazoBaHUE
JOJDKHO —pemiath 3ajady OOecrledeHHs HEOOXOJUMOTO CTpaHe uucia oOydaroniuxcs,
MaTeMaThyeckas MOJrOTOBKAa KOTOPBIX Oblia Obl JOCTATOYHA JUISl MPOJOJIKEHHsS] 00pa30BaHUs
M0 pa3jIMYHbIM HAMpaBJICHUSM, BKIIOUYas TPENOJaBaHME MaTEMaTHUKH, MaTeMaTUYecKue
uccienoBanusi, paboTy B chepe HHPOPMAIIMOHHBIX TEXHOJIIOTUN U APYTUX, a TAKXKE 00eCTIeueHUS
JUISL KaKJ0ro oOydarolerocsi BO3MOXKHOCTU JIOCTH)KEHHS MaTeMaTUYeCKOM MOATOTOBKH B
COOTBETCTBUU C HEOOXOAUMBIM eMy ypoBHeM. Ha pemienue 3Tux 3a7au HalesleHa mporpaMmma o
MaTeMaTHKe YTIIyOJIEHHOTO YPOBHSI.

Heo6xoauMocTh MaTeMaTH4ecKOil MOATOTOBKU OOYCIOBIEHAa OOYCIIOBJIEHO POCTOM YHCIIA

CHeHHaHBHOCTeﬁ, CBA3aHHBIX C HCIMOCPCACTBCHHBIM IIPHUMCHCHUCM MAaTEMaTUKU (B cq)epe
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SKOHOMHUKH, OHW3HECE, TEXHOJOTHYECKHX O00JacTsIX, TyYMaHHUTapHbIX cdepax). KommuectBo
oOyyaromuxcsi, ISl KOTOPbIX MaTeMaTHKa CTAaHOBUTCS (yHOAMEHTOM OOpa3oBaHMS,
TUTAHUPYIOIIUX 3aHUMATHCS TBOPUECKOW U UCCIICIOBATEIBLCKOM paboTol B 001aCTH MaTEMaTHKH,
uH(popMaTuKu, (U3UKH, IKOHOMUKH U B JIPYIHMX OOJAcTAX, YBEIMYUBAETCS, B TOM YHUCIE C
y4eToM oOydyarommxcs, KOMy MaTeMaTHKa HYy>KHa JJIs HCIOJb30BaHUS B mpodeccusix, He
CBSI3aHHBIX HEIIOCPEJACTBEHHO C HEM.

[IpuknanHas 3HaYMMOCTh MAaTEMATUKH OOYCJIOBIEHA TEM, YTO €€ IPEIMETOM SBIISIOTCS
dbyHIaMeHTallbHbIE CTPYKTYpPHI HAIllero MHUpa: MPOCTPAHCTBEHHBbIE (DOPMBI M KOJIUYECTBEHHBIE
OTHONICHHUS, PYHKIIMOHAIbHbBIE 3aBUCUMOCTH M KaTETOPUU HEOMPEIETICHHOCTH, OT MIPOCTEHIIIHNX,
YCBaMBAaEMBIX B HEIMOCPEICTBEHHOM OIBITE, O JOCTATOYHO CJIOXHBIX, HEOOXOIUMBIX IS
pPa3BUTHUSI HAayYHbIX M TEXHOJOTMYECKMX HAeH. be3 KOHKpPETHbIX MaTeMaTH4eCKUX 3HAaHUN
3aTPyIHEHO NOHMMaHUE MPUHLUIIOB YCTPOMCTBA M HCIOJIb30BAHUSA COBPEMEHHOW TEXHHKH,
BOCTIPUATHE M WHTEPIIpEeTalHsl PazHOOOpPa3HON COIUAIBbHON, SKOHOMHUYECKOHW, MOIUTHYECKON
uHpopmanuu, Manod(h(eKTHBHA TOBCEAHEBHAs IpPAaKTHYECKas AeATENIbHOCTh. Bo MHOrmx
cdepax npohecCHOHATBHON ACATEIBHOCTH TPEOYIOTCS YMEHHUS BBITIOIHATH PACUEThl, COCTABIISTh
AITOPUTMBI, TMPUMEHATH (POPMYIBI, MPOBOJUTH T'€OMETPUUECKHE HM3MEPEHUS M MOCTPOCHUS,
YuTaTh, 00pabaThIBaTh, MHTEPHPETUPOBATH M MPEICTaBIATh HMH(GOPMALMIO B BUAE TaOmuIl,
arpaMM ¥ rpa)uKkoB, TIOHUMATh BEPOSTHOCTHBINA XapaKkTep CIyYalHbIX COOBITHIA.

OnHOBpPEMEHHO C pacHMpeHneM chep MPUMEHEHUSI MAaTEMaTHKN B COBPEMEHHOM OOIIECTBE
Bce 0Oojee BaXHbIM CTaHOBUTCS MaTeMaTHYECKUH CTWIb MBIIUICHUS, NPOSIBISIOUIMICI B
OIpEZICIIEHHBIX YMCTBEHHBIX HaBbIKaxX. B mporecce n3yueHus MaTeMaTUKK B apceHall IPUEMOB U
METOJIOB MBILUICHHS YEJIOBEKa €CTECTBEHHBIM 00pa3oM BKIJIIOYAIOTCA MHIYKIUS U JAETYKLHUA,
00001IeHNe W KOHKpETH3allus, aHalu3 U CHUHTE3, Kilaccuukamuss W cucTeMaTh3anus,
abctparupoBaHue M aHanorus. OOBEKThl MaTeMaTHUECKUX YMO3AKIIOYEHUH, MpaBHia HX
KOHCTPYUPOBAHMS PACKPBIBAIOT MEXAaHU3M JIOTHUECKUX MOCTPOEHUH, CIIOCOOCTBYIOT BBIpAOOTKE
yMeHusl (popMyIHpoBaTh, 0OOCHOBBIBATh M JOKa3bIBaTh CYKICHHUS, TEM CAMbIM (OPMHUPYIOT
JIOTUYECKUI CTWIIb MbIIUIeHUS. Benymas ponb mpuHAIIEKUT MaTeMaTHKe B (GOPMHUPOBAHUU
ITOPUTMUYECKOW KOMIIOHEHTBI MBIIUIEHUS U BOCIMTAaHUM YMEHHUH IEHCTBOBATh 110 33JaHHBIM
aIropuTMaM, COBEPLIEHCTBOBATH M3BECTHHIE U KOHCTPYMPOBATh HOBBIE. B mponecce pemeHus
3aJa4y — OCHOBBI U1 OpraHu3alMi Yy4eOHON JeATENbHOCTH Ha YpOKax MaTeMaTHUKd —
pa3BUBAIOTCS TBOPUECKAs U MPUKIIATHAS CTOPOHBI MBIIIIJICHUSI.

OOyueHne MareMaTHKe JaeT BO3MOXHOCTb pa3BUBaTh Yy OOYyYalOIUXCS TOYHYIO,

palMOHATIBHYIO U MH(POPMATUBHYIO PeUb, YMEHUE OTOMpATh Hanbosee MOAXOISIINE SI3bIKOBBIE,



CHUMBOJIMUYECKHE, TIpaMuecKue CpencTBa JUIsl BBIPAXKEHUS CYXIEGHHUM M HaIIIJHOIO UX
IPEJCTaBICHHU.

Heo0xoauMbIM KOMITOHEHTOM OOIIEH KyJIbTYyphl B COBPEMEHHOM TOJIKOBAaHUH SIBIISIETCS
o011ee 3HAaKOMCTBO € METOJaMH IO3HaHMS ACHCTBUTEIbHOCTH, IPEACTABICHUE O NpeiMeTe U
METO/Ie MAaTeMaTHKH, €r0 OTIMYUSAX OT METOAOB E€CTECTBEHHBIX M T'yMaHUTAPHBIX HayK, 00
OCOOCHHOCTSIX NPUMEHEHUs MaTeMaTHKU Ul pElICHHWs HAay4YHbIX M NPUKIATHBIX 3ajad.
MaremaTtnueckoe o0Opa3oBaHHE BHOCHUT CBOW BKJIaa B (opMupoBaHHE OOLICH KyIbTyphI
YeJioBeKa.

W3yueHnne mMaTeMaTHKU CIIOCOOCTBYET 3CTETMUECKOMY BOCIMTAHHUIO YENIOBEKA, TOHUMAHMIO
KpPacoThl M M3AILIECTBA MAaTEeMAaTHYECKUX DPACCYXICHUH, BOCHPUATHIO T€OMETPHUECKUX (Popm,
YCBOEHHUIO UJIEM CUMMETPHH.

[TpuoputeTHpiMu LEnsIMU 00ydeHus: marematuke B 10 — 11 kmaccax Ha yriyOjaeHHOM
YPOBHE IPOJOJIKAIOT OCTaBAThCS:

(GopMHUpPOBaHNE LIEHTPAJIBHBIX MAaTEMaTHUYECKUX MOHITHH (YUCIIO, BEJIMYMHA, F€OMETpPUYECKast
¢urypa, mepeMeHHas, BEPOSTHOCTb, (YHKIHs, MPOU3BOJHAS, HHTErpai), 00ECednBaOLINX
IIPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MAaTEMaTHYECKOI0 00pa30BaHusl 00y4arOLINXCS;
HoJBe/IeHuEe OOYy4aroIMXCsl Ha JOCTYIHOM JJIsi HUX YPOBHE K OCO3HAaHUIO B3aMMOCBS3U
MaTeMaTHKHd W OKPYKAIOIIETO MHUpa, MOHWMAaHUIO MAaTEeMaTHKW KaK 4acThU OOMIed KyJIbTYypbl
YeJI0BEUYECTBA;

pa3sBUTHE WHTEJUIEKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEH OOydaromuxcs, MO3HaBaTEIbHON
AKTUBHOCTH, HCCJIEI0OBATEIbCKUX YMEHUN, KPUTHUYHOCTH MBILUICHUS, MUHTEpECAa K H3Y4YECHHIO
MaTeMaTUKH;

dbopMupoBaHHe (QYHKIIMOHAIBHOM MaTeMaTHYE€CKOW TI'pPaMOTHOCTU: YMEHHUS paclo3HaBaTh
MaTEMAaTUYECKUE AaCIEKThl B PEAlbHBIX >KM3HEHHBIX CHUTYyalUsX M IPH HU3YyYEHUH APYTUX
y4eOHBIX MPEIMETOB, MPOSBIECHUS 3aBUCUMOCTEH M 3aKOHOMEpHOCTEH, (GOopMyIHpoBaTh UX Ha
A3bIKE MAaTeMaTHKW U CO3/1aBaThb MaTeMaTHUYeCKUE MOJEIH, TMPUMEHSITh OCBOEHHBIN
MaTeMaTU4eCKUn anmapaT  JUid  pEeLIeHUs PAKTUKO-OPUEHTUPOBAHHBIX  3ajad,
MHTEPIIPETUPOBATH U OLICHUBAThH [1OJIyYE€HHBIE PE3YJILTATHI.

OCHOBHBIMU JIMHUSIMH cojiep:kaHust MmatemMatuku B 10 — 11 kiaccax yriryOJI€HHOTO YpOBHS
ABIAOTCS: «Hucna U BIUUCIEHU», «Anredpa» («Anredpandeckue BbIPAKEHUS», «YpaBHEHUS
U HepaBeHCTBa»), «Haudama maremarnueckoro anammsa», «I'eomerpus» («I'eomerpuueckue
¢urypel U ux cBoHcTBa», «/3MepeHHE TEeOMETPHUECKUX BeIUYuH»), «BeposTHoCcTh U
CTaTHCTHKa». JlaHHbIE JMHUM pa3BUBAIOTCS MApAJUIENbHO, Kaxaas B COOTBETCTBUU C

COOCTBEHHOW JIOTMKOW, OJHAKO HE HE3aBHUCHUMO OJIHA OT JPYro, a B TECHOM KOHTaKTe W
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B3aumozeiictBun. Kpome 3TOoro, mx oObeIMHSET JOTHYECKas COCTaBISIONIAs, TPAIULMOHHO
IpUCylllasgs MaTeMAaTUKE W MPOHU3BIBAIOIIAs BCE MATEMAaTHYECKHE KYPChbl M COJEP)KATEJIbHbBIE
muann. CopmynupoBananoe Bo @PI'OC COO TpeboBaHHE «yMEHHE ONEPUPOBATH MOHATHSIMHU:
ONpeleJeHUuEe, aKCHUOMa, TEOpeMa, CJEACTBUE, CBOWCTBO, MPHU3HAK, JOKAa3aTelIbCTBO,
paBHOCUJIbHBIE (OPMYIUPOBKH, yMEHHE (HOPMYIUPOBATH OOpPAaTHOE U MPOTHBOIIOIOKHOE
YTBEPXKACHHUE, PUBOAUTH NPUMEPBl U KOHTPIPUMEPHI, UCIIOIb30BaTh METOJ MaTeMaTHYECKOM
WMHAYKIMH, TPOBOJUTH JOKA3aTEJbHbIE pPACCY)KJIEHUS IMpHU pELIEHUU 3343y, OLEHUBATh
JIOTUYECKYI0 TPaBUIBHOCTh PACCYXKIEHUNH» OTHOCHTCS KO BCeM Y4eOHbIM KypcaMm, a
dbopMupOBaHUE JOTHUYECKUX YMEHHUH pacrpenesseTcsl 1Mo BCeM rojaM OOy4YeHHs Ha ypOBHE
CpeIHero o0nero oopa3oBaHuUs.

B cootBerctBumn ¢ ®I'OC COO Marematuka sBJISICTCSI 00A3aTEIBHBIM MPEIMETOM Ha JAaHHOM
ypoBHE oOpa3oBaHus. Hacrosiel nmporpaMMoi mo MareMaTHKe MpeaycMaTpuBaeTCsl U3y4eHUe
yuebHoro mpeamera «MaremaTuka» B paMKaX TpeX y4eOHbBIX KypcoB: «Ajredpa W Havana
MaTeMaTUYeCcKOro aHanuza», «l'eomerpus», «BeposaTHocTh M craTUCTHKa». DOpMHUpOBaHUE
JIOTUYECKUX YMEHUHN OCYIIECTBIIAETCS Ha NPOTSKEHUH BCeX JET 0O0y4yeHHUsI Ha YPOBHE CPETHETO
o0miero oOpa3oBaHus, a JEMEHTHI JIOTUKHU BKIIIOYAIOTCS B COZEpPKAHUE BCEX HA3BAHHBIX BBIIIE
yueOHBIX KYpCOB.

OO01ee 4MCIO 4YacoB, PEKOMEHIOBAHHBIX JJIs M3y4yeHUs MareMaTuku, — 544 wyaca: B 10
Kyacce — 272 yaca (8 yacoB B Hezieni0), B 11 kiacce — 272 gaca (8 4acoB B HE/IEIIO).
IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 MATEMATHUKE
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA
JIMYHOCTHBIE PE3YJIBTATHI
1) rpa:knaHCcKOro BOCIMTAHUSA:
c(OPMHPOBAHHOCTh T'PAXJTAHCKOM MO3UIUN 00YYarOIIErocsi Kak akTUBHOIO U OTBETCTBEHHOI'O
YjeHa  pocCHiickoro  oOmiecTBa,  NpPEACTaBICHHE O  MaTeMaTHYecKMX  OCHOBax
(YHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SBJICHHM, Mpolenyp TIpaxIaHCKOro oOIlecTBa
(BBIOOpBI, OMpPOCHI U JAPYroe), yMEHHE B3aWMOJEUCTBOBAaTh C COLMAIBbHBIMM HMHCTHUTYTaMH B
COOTBETCTBUH € UX (DYHKIMSIMU U Ha3HAUCHUEM;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS:

c(OpMUPOBAHHOCTh POCCUNCKON Tpa’kJaHCKOM HWACHTUYHOCTH, YBAXKEHHMSI K MPOLUIOMY H
HACTOAIIEMY POCCHUIMCKOM MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHUE K JOCTUKEHUSIM POCCHHCKHUX
MaTEMAaTUKOB M POCCUHCKON MaTeMaTH4eCKOW MIKOJIbI, MCIOJIb30BAHUE JITHUX JIOCTH)KEHUH B
JPYTUX HayKax, TEXHOJIOTUSX, cepax IKOHOMHKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:



OCO3HaHME JYXOBHBIX IIEHHOCTEH POCCHUHCKOro Hapoaa, CPOPMHUPOBAHHOCTb HPABCTBEHHOI'O
CO3HAHUS, STHMYECKOTO TOBEACHUS, CBI3aHHOIO C MPAKTHUYECKUM MPUMEHEHHEM JOCTH)KCHUH
HayKd M JESTEIbHOCTHIO YUEHOI'O, OCO3HAHUE JIMYHOTO BKJA/Ja B MOCTPOCHHE YCTOWYHBOTO
Oynyuiero;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOUICHWE K MHpPY, BKIIOYAs 3CTETHKY MaTEeMaTHYeCKHX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4, PEIICHUH, pacCyXACHUH, BOCIPUUMYUBOCTh K MaTEeMAaTHYECKUM acleKTam
pas3IMYHbIX BUJOB UCKYCCTBA,

5) puzuveckoro BOCIUTAHUSA:

c(OPMHPOBAHHOCTh YMEHHS MPUMEHITh MaTeMaTH4YeCKHe 3HAHHWS B WHTEpPECcax 3JI0pPOBOTO U
Oe3omacHoro obpas3a JKM3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0pOBBIO (3110pOBOE
UTaHue, cOATaHCUPOBAHHBIN PEXXUM 3aHATUH U OTIbIXa, peryyisipHas pu3nueckasi akTUBHOCTb ),
(du3nUecKoe COBEPIIEHCTBOBAHUE MPH 3aHATUAX CHOPTHUBHO-03JOPOBUTEIIBHON J€SITEIbHOCTHIO;
6) TPy10BOr0 BOCIINTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAaHHWE IIEHHOCTH TPYIOJIOOMS, WHTEpEC K pas3IHMdHbIM cdepam
npodeCCUOHATIBHON JEeSTEIbHOCTH, CBSI3aHHBIM C MAaTEeMaTUKOM M ee NMPUJIOKEHUSIMU, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBHIOOp Oyaymield mnpodeccud M pPeanu30BbIBATh COOCTBEHHBIE
KU3HEHHbIC IUIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaTeMaTH4ecKoMy OOpa3oBaHUIO W
camMo00pa30BaHMIO Ha MPOTSHKEHUN BCEH KU3HU, TOTOBHOCTh K AKTHBHOMY YYacTHIO B PEIICHUHU
NPaKTUYECKUX 3a/1a4 MaTeMaThdeckod HampasieHHocTH; denepanpHas pabodas mporpamma |
Marematuka. 10—11 knaccel (yriyOaeHHbIH ypOBEHb)

7) IKOJIOTrM4eCKOr0 BOCIIMTAHMS:

c(OPMHPOBAHHOCTh  JKOJIOTUYECKON  KYyJIbTYpbl, IOHHUMaHWE  BIWSHUS  COLHAIBHO-
HKOHOMHUYECKUX TPOLIECCOB HA COCTOSHUE MPHUPOJHONM M COLMAIBHOW Cpellbl, OCO3HAHUE
r00aNbHOTO  XapakTepa  JKOJOTMYECKMX  MpoOjieM, OpHeHTalMs Ha  [pUMEHEHHe
MaTeMaTHYECKUX 3HAHWU JUIs PEIICHHS 3a/1a4 B OOJIACTH OKPYXKAOIIeH Cpeipl, TNIaHHPOBAHUE
MIOCTYITKOB M OIICHKH WX BO3MOJKHBIX ITOCIIEICTBUH TSI OKPYKAIOIIEH CPEIIbI;

8) neHHOCTH HAYYHOI0 NO3HAHMA:

c(OPMHPOBAHHOCTE MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Ppa3BUTHS
HaykKd W OOIIECTBEHHOW NPAaKTUKHA, TOHUMAaHWE MAaTEeMaTHYEeCKOW HayKH Kak chepbl
YeJIOBEUECKON JEATETbHOCTH, ATAMIOB €€ PA3BUTHSA W 3HAYMMOCTH ISl PA3BUTHS ITMBHIIU3AIHH,
OBJIa/ICHUE SI3bIKOM MaTeMaTHUKU U MaTeMaTHYECKOW KyJIbTypOi KaK CPEICTBOM MO3HAHMSI MUPA,

TOTOBHOCTL OCYHICCTBJIATH IMPOCKTHYIO U UCCICHOBATCIILCKYIO ACATCIIBHOCTE HHANBUAYAJIbHO U

B IpyIIIIE.



METAIIPEAMETHBIE PE3YJIbTATbI

B pesynprare wu3yueHHs MaTeMaTHKM Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHusl y
oOyuaromierocsi 0yayr copMupoBaHbl MMO3HABATEIbHBIC yYHUBEpCAIbHbIC ydeOHBIC NEHCTBHA,
KOMMYHHKAaTUBHbIE YHHBEpCaJbHble Yy4yeOHble JEHCTBUSA, PpEryISITUBHbIE YHHUBEPCAJIbHbBIE
yueOHbIe eMCTBUS, COBMECTHAS J1€ATEIbHOCTb.

Ilo3naBaTe/IbHbIE YHMBepPCcAIbHbIe yueOHbIe AeiicTBUS

ba3oBrble JJornyeckue 1eHCTBHA:

BBISIBJISATh U XapaKTEPU30BATh CYLIECTBEHHbIE IPU3HAKY MAaTEMATUYECKUX OOBEKTOB, IMOHATHMH,
OTHOILIEHUH MEXAYy MOHATUAMH, (OPMYIMPOBATH ONPEIENCHHUs] MOHATHH, YCTaHaBIMBATh
CYIIECTBEHHBIN MPU3HAK KIACCU(PHUKAIIMHU, OCHOBAHUS JJIsl 0000LICHUS U CPABHEHUS, KPUTEPUU
POBOIUMOTO aHAJIHN3a,;

BOCIIPUHUMATh, (OpPMYyIMpOBaTb U MPeoOpPa3OBbIBATh CY)KICHHS: YTBEPAUTENbHbIE U
OTpHILIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IKE, YCIOBHBIE;

BBISBIISITH MATEMATHUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U IPOTUBOpEYHS B (paKkTax, TaHHBIX,
HAOJIOCHUSAX M YTBEPXKACHUAX, MpEAaraTh KPUTEPHH ISl BBISIBICHHUS 3aKOHOMEPHOCTEH W
MPOTHUBOPEUHNL;

JienaTh BBIBOJBI C HCIIOJB30BAaHMEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX W HWHIYKTHBHBIX
YMO3aKJIIOUeHUH, YMO3aKIIOYCHUH 110 aHAJIOTHH;

IPOBOJUTH CaMOCTOSITEIBHO JOKA3aTEeNIbCTBA MAaTEMATUYECKHX YTBEPKACHUU (MpsSMbIE U OT
IOPOTHBHOTO), BBICTPAUBaTh aPryMEHTAllUI0, TPUBOJUTH MPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CY)KJICHHSI U BBIBOJIBI;

BbIOMpaTh Ccrnoco0 pelieHuss yueOHOW 3a/laduu (CpaBHUBATh HECKOJIBKO BapHAHTOB pEILIEHUS,
BHIOMpATh Hamboliee TOIXOAANIMA C YYETOM CaMOCTOSITENIEHO BBIZICICHHBIX KPUTEPHUERB).
®denepanbHas pabovas nmporpamma | Marematuka. 10—11 kiaces! (yrinyOaeHHbIH YpOBEHb)
ba3oBble uccienoBaTe/IbCKUe 1eHCTBHA!

UCTIOJIB30BaTh BOIPOCHI KaK HCCIENOBATENIbCKANH WHCTPYMEHT MO3HAaHUA, (OPMYIHPOBATH
BOTIPOCHI, (UKCUPYIOIIHE TPOTHBOpEYHE, NpoOJIeMy, YCTaHABIMBATh HCKOMOE W IaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MMO3UIINI0, MHEHHE;

IPOBOJUTH CAMOCTOSITENILHO CIUIAHUPOBAHHBIM SKCIIEPUMEHT, HUCCIEJOBAHUE 110 YCTaHOBIICHUIO
0COOEHHOCTEH MaTeMaTH4ecKoro OOBEeKTa, SIBICHHS, MpPOIecca, BBISIBICHHIO 3aBHCUMOCTEH
MEXIy 00BEKTaMH, SIBIICHUSIMH, TIPOIIECCAMH;

CaMOCTOSITENNbHO (OpMYIUpPOBaTh OOOOIIEHUS M BBHIBOABI 10 pe3yiabTaTaM IPOBEICHHOTIO
HaOJII0IeHNs, UCCIIEI0OBAHMSI, OLIEHUBATh JIOCTOBEPHOCTH MOJIyYEHHBIX PE3yJbTaTOB, BHIBOJIOB U

00001IeHN];



IPOTHO3UPOBATh BO3MOXHOE Pa3BUTHE IPOLECCA, a TaKXKE BBIIBUIATH MPEANOJIOKEHUS O €ro
pa3BUTUHU B HOBBIX YCIIOBUSIX.

Paborta ¢ unopmanmeii:

BBIABIIATh Ae(PUUUTH MHGOpPMALMK, JAAHHBIX, HEOOXOOUMBIX JUIsl OTBETa Ha BOIPOC M AJS
pelLIeHMs 3a]1a4u;

BBIOMpaTh  MH(OpPMANMIO M3  WCTOYHHMKOB  pA3JIMYHBIX  TUIOB,  aHAJIM3UPOBATH,
CHUCTEMAaTH3MpPOBaTh M HHTEPIPETUPOBATh HMHMOPMAIMIO PA3IUYHBIX BUAOB U (HopMm
IPECTaBICHHUS;

CTPYKTYPUPOBaTh MH(OPMALUIO, HPEJCTABIATh €€ B pa3IM4YHbIX (OpMax, WUIIOCTPUPOBATH
rpaduvecKu;

OLIEHUBATh HAJAECKHOCTh HH(OPMAIHH IO CAMOCTOSATEIHEHO C(HOPMYTUPOBAHHBIM KPUTEPHUSIM.
KoMMyHHKaTHBHBIE yHUBepCAJIbHbIC Y4eOHbIE 1eliCTBUSA

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATH CYKIEHHS B COOTBETCTBUU C YCIOBUSMU U LIEJSIMU OOLLEHUS,
SCHO, TOYHO, I'PAMOTHO BBIpaXaTb CBOIO TOUYKY 3PEHHUS B YCTHBIX M INHUCbMEHHBIX TEKCTaX,
JlaBaTh MOSCHEHUs 110 X0y PELIeHUs 3aJjaul, KOMMEHTHPOBATh MOy4YE€HHBIH pe3yJIbTarT;

B XoA€ OOCYXAEHHUS 3aJaBaTh BOIPOCHI IO CYLIECTBY OOCYXJIaeMOWH TeMbl, MPOOJIEMBI,
pelaeMoil 3ajauu, BbICKa3blBaTh WJEW, HALIEJICHHBIE HA MOMCK PELICHMs], CONOCTaBIsATh CBOU
CYXKIECHUS C CY)XJIEHUSMHU JPYIHX YYaCTHHUKOB JMAjOra, OOHApyKMBaTh paziIuive U CXOACTBO
NO3ULIKH, B KOPPEKTHOU opme (HOopMyTHpOBaTh Pa3HOITIACHs, CBOU BO3PAKECHHUS;

NPEICTaBISITh  PE3YyNbTAaThl PELICHUS 3aJaud, OKCIIEPUMEHTA, HCCIEI0BaHUs, IIPOEKTa,
CaMOCTOSITENIbHO BBIOMpaTh (QopmaT BBICTYIJIEHUS C Y4YeTOM 3aJady [pe3eHTaluu U
0COOEHHOCTEHN ayAUTOPHH.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIE 1eCTBUSA

Camoopranusanus:

COCTaBJATh IUIAH, AITOPUTM pEIIEHUs 3aJlaud, BBIOMpPATh CHOCOO pEHIeHHs C Y4ETOM
UMEIOLINXCS PEeCypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBAThH
BapUaHTBl pElIeHUH ¢ y4yeToM HOBOH wuH(popmanuu. dexepanpHas pabodas nporpamma |
Maremaruka. 10—11 xnaccel (yriyOleHHBIH yPOBEHb)

CaMOKOHTPOJIb:

BJIa/IETh HABbIKAMHU IO3HABATEIbHOM peQUIeKCMM KaK OCO3HAHUS COBEpLIAEMbIX JEHCTBUN U
MBICIIUTENIBHBIX ~ TPOLIECCOB, WX  pe3ylbTaTOB, BIaJeTh CIOCO0AMHU  CaMOIPOBEPKH,

CAMOKOHTPOJIA IpouecCa U pe3yyibTaTa PCIICHHUA MaTeMaTH4eCKOou 3aga4u,



NpeIBUIETh TPYIAHOCTH, KOTOpPble MOTYT BO3HUKHYTh IpU pEIICHWH 3a7add, BHOCHUTH
KOPPEKTUBBI B JICATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTEIHCTB, JHAHHBIX, HAHJICHHBIX OMIMOOK,
BBISIBJICHHBIX TPYTHOCTEH;

OILICHUBATh COOTBETCTBUE PE3YJIbTaTa LIEIH U YCIOBHIM, OOBACHATh MPUUUHBI TOCTUKEHUS WU
HEJOCTH)KCHUSI ~ pPEe3yJIbTaTOB  JAESTEIbHOCTH, HAXOAWTh  OMIMOKY, JaBaTb  OLEHKY
IPUOOPETEHHOMY OIIBITY.

CoBMecTHasl /1eSIT€JIbHOCTh:

NOHMMATh W HCHOJb30BaTh IMPEUMYIIECTBA KOMAHAHON M WHIUBUAYalbHOHW pPalbOTHI MpuU
pelieHnr y4eOHbIX 3a/ay, MPUHUMATh IeJlb COBMECTHON JEATeIbHOCTH, IUIaHUPOBAThH
OpraHu3allMI0 COBMECTHOM pPabOTHI, paclpeneniaTh BHIAbI padoT, JOrOBApHBATHCSA, OOCYXIATh
MIpOILIeCC U Pe3ybTaT paboThl, 00001IaTh MHEHHUSI HECKOIBKUX JIFOCH;

y4acTBOBaTh B TIpynmnoBbiX (opmax paboTel (oOCykaeHus, OOMEH MHEHHH, «MO3TOBbIE
HITYPMbD» U HHBIEC), BBITOJIHATH CBOIO YacTh PabOThl U KOOPAMHHUPOBATH CBOM JIEHCTBUS C
JIPYTMMH YICHaMHd KOMAaHbI, OIICHWBAaTh KAa4eCTBO CBOETO BKJIAJa B OOIIMIA MPOIYKT II0
KpUTEpUSIM, CHOPMYIUPOBAHHBIM YIaCTHHKAMH B3aUMOJICHCTBUSI.

IIpenmerHble pe3yabTaTbl OcBoeHUS GenepanbHOH pabodel MpPOrpaMMbl MO MaTEMaTHKE
MPEJICTaBJICHBI IO T0/1aM O0YYEHHS B PaMKaX OTIENIbHBIX Y4€OHBIX KYPCOB B COOTBETCTBYIOIIUX

paszenax HaCTOAILIEH TPOrpaMMBlI.
COJAEPKAHUE OBYYEHUA

Y4eOHbIi Kypc «Asredpa 1 Ha4aja MATEMAaTHYECKOI0 AHATH3A»

VYuebHblit Kypc «AunreOpa W Hayajlla MaTeMaTHYECKOTO aHallu3a» SBISETCS OJHUM M3
HanOoJiee 3HAYMMBIX B TMPOrpaMME CpPEIHEro OOIIero oOpa3oBaHUs, IMOCKOJIbKY, C OJIHOU
CTOPOHBI, OH O0ECleYnBaeT HMHCTPYMEHTAIBHYIO 0a3y Ui HM3y4eHHs BCEX €CTECTBEHHO-
HAYYHBIX KypCOB, a C JAPYrod CTOPOHBI, (POPMHUPYET JIOTUYECKOe M aOCTPAaKTHOE MBIIIJICHHUE
o0yyaroImuxcsi Ha ypOBHE, HEOOXOIMMOM Ui OCBOCHHMS HMH(OPMATHKH, OOLIECTBO3HAHMS,
UCTOPUH, CIIOBECHOCTH M JIpYrMX JAUCIUIUIMH. B pamkax paHHoro ydeGHOro Kypca
oOyJaromuecsi OBJIAJICBAIOT  YHHBEPCAIBHBIM  S3BIKOM COBPEMEHHOW HAyKH, KOTOpas
bopMyIUpyeT CBOM JOCTIKEHHS B MaTEMaTHIECKON (hopme.

B xonme m3ydenus yueOHOro kypca «Ajiredpa M Hayajga MaTeMaTHMYECKOTO aHaIM3a»
oOyyaroImuyecs: TMOJy4aloT HOBBIM OMNBIT pEIIeHHUs TNPHUKIAIHBIX 33Jad, CaMOCTOSITEIbHOTO
MIOCTPOCHHUST MATEeMaTHYECKUX MOJENeH pPEalbHbIX CHTYallMd, WHTEPIPETAllMd MOJYyYCHHBIX
pEIIeHHIA, 3HAKOMSTCSI C TIpUMEpaMi MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B MPHPOJE, HAyKe U

HCKYCCTBC, C BbIAAIOMUMUCA MATEMATUICCKUMHA OTKPBITUAMHA U UX aBTOpaAMHU.



Ha uzyuenue yueOHOTO Kypca «Anredpa W Hayalla MaTeMaTHYEeCKOr0 aHajin3a» OTBOAMUTCA
272 gaca: B 10 kmacce — 136 gacoB (4 waca B Hemento), B 11 kmacce — 136 ygacoB (4 4daca B
HEJICTIIO).

10 KJIACC
Yucsa v BbIYUCICHUSA

Panmonaneubie yncna. OOBIKHOBEHHBIE W JACCATHUYHBIC APOOHU, MPOICHTHI, OECKOHECUHBIC
nepuoandeckue 1poou. [IpuMenenue apoodeil u MPOICHTOB TSl PeIICHNS IPUKIIATHBIX 337a9 U3
Pa3JIMYHBIX OTpaciieil 3HAHUM U peaTbHON KU3HHU.

JeiicTButenpHbple uncia. PanuoHanbHble M HMppalMOHANbHBIE Yucia. ApudMmeTHyeckue
onepaury C JICWCTBUTEIIBHBIMU 4YKCIaMU. MOJylb JEWCTBUTEIBHOTO YHCJIAa U €r0 CBOMCTBA
[Ipubnm>x€HHbIE BBIYUCIICHUS, TMpaBUJAa OKPYTJIEHUSA, MNPUKUAKA U OIEHKa pe3ysbTaTa
BBIYMCIICHUIA.

Crenens ¢ nensiM nokasateneM. bunom HeroTona. Mcnonb3oBanue noaxossuieit popmsl
3alUCH ACHUCTBUTEIBHBIX YHCEI JUIsl PEeIICHUS MPAKTUUECKUX 3a/1a4 U MPEACTaBICHUS JaHHBIX.

ApudmeTnuecknii KOpeHb HaTypaJbHOW CTENIEHHU U €ro CBOMCTBA.

CreneHp ¢ palMOHAIBHBIM IIOKa3aTelleM U €€ CBOMCTBA, CTENEHb C JACHCTBUTEIbHBIM
MIOKa3aTeJIeM.

Jlorapudwm gucia. CoiicTBa Jiorapudma. J[ecaTHIHbIC U HATYpaTbHBIC JIOTAPUPMBI.

Cunyc, KOCHHYC, TAHT€HC, KOTAHT'€HC YHUCIOBOTO apryMeHTa. APKCHUHYC, apKKOCHUHYC U
ApPKTaHI€HC YHCIIOBOTO apryMEHTA.

YpaBHeHHUs! M HEPABEHCTBA

ToxxmecTBa H TOXIECTBEHHbIE TIpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb ypaBHEHHS.
PaBHOCHIIBHBIC ypaBHEHUS U ypaBHEHUsI-ClIeICTBHsI. HepaBeHCTBO, pelieHrne HEpaBEeHCTRA.

OcCHOBHBIE METO/IbI PEIICHUSI LENbIX U IPOOHO-pAIlOHATBHBIX YPAaBHEHUN M HEPABEHCTB.
MHorowiensl OT OJHOM MepeMeHHOM. JleneHue MHOroujgeHa Ha MHOTOWIEH C OCTaTKOM.
Teopema be3y. MHorousnens! ¢ nensiMu kodddummrentamu. Teopema Buera.

[IpeoOpa3zoBanHMs YUCTOBBIX BHIPAKECHHH, COEPIKAIIUX CTETICHN U KOPHH.

Uppauronansuble  ypaBHeHHs. (OCHOBHBIE METOJBl  PELICHUS  HUPPALMOHATIBHBIX
YpaBHEHUM.

[TokazaTenpHbIe ypaBHeHUsA. OCHOBHBIE METOJIBI PEIIEHHUS MTOKAa3aTEIbHBIX YPABHEHHUH.

[Tpeobpa3zoBanue BbIpaKeHHH, ColepKalliX Jorapudmal.

Jlorapudmuueckue ypaBHeHUS. (OCHOBHBIE METOJBI PEIICHUS JIOTapUPMUIECKUX

YpaBHEHUM.
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OcHOBHBIE TpUroHoMerpudeckue ¢opmynsl. [IpeoOpazoBaHMe TPUTOHOMETPUYECKHUX
BBIPAKECHUM. PellleHre TpUroHOMEeTpU4ECKUX YPaBHEHHM.

PemeHne cucrem JMHEHHBIX YypaBHEHMI. Marpuma CUCTEMbl JIMHEHHBIX YpPaBHEHUM.
Onpenenurens MaTpulbl 2X2, €ro reOMETPUYECKHMH CMBICI W CBOWCTBA, BBIYUCIEHUE €r0
3HA4YCHUS, IPUMEHECHUE ONPENEIUTENS Ul PELICHUS CUCTEMBI JIMHEHHBIX ypaBHEHUU. Pemenue
IPUKIIAIHBIX 33/a4 C [IOMOILBIO CUCTEMBI TMHENHBIX YPaBHEHU.

HccenenoBanue noCTpOSHHOM MOJIEIH C IIOMOLIBIO MATPULL U ONIPEIEIUTEIICH.

IlocTpoeHne MaTEeMaTUYECKHX MOJENEH PEalbHOM CHUTyallMd C IIOMOIIbIO YPaBHEHUH H
HepaBeHCTB. [IpuMeHeHHe ypaBHEHUH M HEPAaBEHCTB K DPEIICHUI0 MAaTEMAaTHYECKUX 3a7ad U
3a[a4 U3 Pa3NUYHBIX 00JIaCTel HAYKU M peabHON JKU3HU.

DyHKIUHN U I'padUKH

OyHkuus, cnocoObl 3amaHus (yHkuuu. B3aumuHo oOpathHble QyHKiuu. Kommosumus
byukuuii. ['padux pynkuun. DnemeHTapHbIe Tpeodpa3oBanus rpadukoB GyHKINHN.

Ob6nacTp ompeneneHus © MHOXeCTBO 3HaueHui ¢pyHkuuu. Hymu ¢pynakunuu. [IpomexyTku
3HaKonocTossHCcTBA. YETHbIe M Heu€THble QyHKuuu. llepmogmueckue ¢ynkuuu. [IpomexyTku
MOHOTOHHOCTH (yHKIMU. MakcuMyMbl 1 MUHMUMYMbl QyHKiuu. HanOomnbiiee u HauMeHblee
3Ha4YeHUs GYHKLUHU HAa IPOMEKYTKE.

JluneliHasi, KBaJpaTU4YHAs U JpOoOHO-THHEHHas GYHKIUU. DIIEMEHTapHOE MCCIIeIOBAaHNE U
MOCTPOCHUE UX IPaHUKOB.

CrenenHass (QyHKIMS C HaTypaJbHbIM M LIeJbIM Moka3areneMm. EE€ cBoiicTBa U rpaduk.
CpoiicTBa u rpaduk KOpHA n-of CTelneHW Kak (PyHKIMM OOpaTHOM CTENeHH ¢ HaTypajJbHBIM
MIOKAa3aTeJeM.

[ToxazarenbHas u norapupmuueckas GyHKINU, UX cBOWcTBa U rpaduku. Mcnonp3oBaHue
rpaduKoB QYHKIUH U1 pelieHns ypaBHEHUH.

TpuroHomerpudeckas OKpPYKHOCTb, OINpEAEICHUE TPUTOHOMETPHUUECKUX (YHKLIUH
YHUCIIOBOT'O apryMeHTa.

@YHKIMOHATIbHBIE 3aBUCMOCTH B peallbHBIX MPOIEcCcax U SBJICHUAX. ['papuku pearbHbIX
3aBUCUMOCTEH.

Havana mareMaTH4eCKOro aHaJIu3a

ITocnenoBaTeNbHOCTH, CIOCOORI 3aJaHMs IOCIEA0BATEILHOCTEH. MeTol MaTeMaTH4eCcKOoi
UHAYKIUU. MOHOTOHHBIE M OTpaHUYEHHBbIE MOCIeA0BaTENbHOCTU. VcTopus BO3HUKHOBEHUS
MaTeMaTHYECKOro aHaJIn3a Kak aHaJIn3a 0ECKOHEYHO MaJIbIX.

Apudmernueckass u  reomeTpuueckas — mporpeccud.  beckoHeuHo — yObIBarormas
reoMerpuueckas nporpeccusi. Cymma 6eCKOHEUHO YOBIBArOIIeH reoMeTpHUECKON MpPOTrpecCUu.
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JIMHEeNHBII M AKCHOHEHUUAIbHBIM pocT. Yumcino e. DopMmyrna CIOXKHBIX MPOLEHTOB.
Hcrnonbs3oBaHKe NPOTpeCcCuu Il pELICHUS PEANIbHBIX 3a7a4 IPUKIIAHOTO XapaKTepa.

HenpepoiBable ¢yHKIMM M uX cBoilcTBa. Touku paspbiBa. ACHUMOTOTH TIpadUKOB
¢byakumii. CBolicTBa (YHKIIMA HENMPEPHIBHBIX Ha OTpe3Ke. METoJ MHTEPBAJIOB ISl PEIICHHS
HepaBeHCTB. [IprMeHeHre CBOMCTB HeNpephIBHBIX (DYHKIIHH JJIsl pEelIeHUs 3a/1a4.

[TepBas u BTOpas npousBoanbie pyHKIMH. OnpeneneHue, reOMeTpUIeCKUl U PU3NIECKUI
CMBICJI IPOU3BOIHON. Y paBHEHUE KacaTelbHOH K rpaduky QpyHKIUH.

[TpousBoaubie sneMeHTapHbIX QyHKUIUN. [Ipon3BoaHAs CyMMBbI, POU3BEICHHUS, YACTHOTO
U KOMIO3UINU QYHKIUH.

MHo:xecTBa U JIOTHKA

MHOXeCTBO, OmNepalyi HaJ] MHOXECTBAMU M WX CBoMcTBa. J{marpammel Ditnepa—Benna.
[IpuMeHeHrne TEeOpPEeTUKO-MHOKECTBEHHOIO amnmnapara JJisg ONUCAaHUS PEaJbHBIX MNPOLECCOB U
SBIICHUH, IPU PEUICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO  MaTeMaTHMYeCKOro  OOBEKTa,  CIEACTBHUE,
JI0Ka3aTeNIbCTBO, PABHOCUIIBHBIE YPABHEHUS.

11 KJIACC

Yucsia ¥ BLIYUCICHUSA

Harypanbnble m nensle uucna. lIpumeHeHne INpU3HAKOB JENMMOCTH LENBIX YHCED,
HauOonbui obmui nenurens (nanee — HOJl) u Haumensiiee obiee kpatHoe (nanee — HOK),
OCTaTKOB 10 MOAYJIO, alropuT™Ma EBKinaa 11 penieHys 3a1a4 B LENbIX YUCiax.

KommnekcHble uncma. AunreOpandeckas W TpUTOHOMETpudeckas (opMbl 3amucu
KOMIUIEKCHOTO yucia. ApupMeTHUecKHe ONepaluy ¢ KOMIUIEKCHBIMU unciaMmu. M3o0pakenue
KOMIUIEKCHBIX YHCEJI HAa KOOPIUHATHOM MtockocTH. Popmyiia Myaspa. KopHu n-oii cTenenu u3
KOMIUIEKCHOTO uucna. IlpuMeHeHHe KOMIUIEKCHBIX 4YHCed Ui pelleHus (U3NYeCKUX |
FEOMETPUYECKUX 3a]au.

YpaBHeHUsI M HEpABEHCTBA

CucreMa U COBOKYITHOCTh YPaBHEHUI U HEPAaBEHCTB. PaBHOCHIIbHBIE CUCTEMBI U CHCTEMBI-
CIIeCTBUSA. PaBHOCHIIbHBIE HEPABEHCTBA.

Ot00op KOpHEWH TPUTOHOMETPUUYECKUX YpPaBHEHHH C MOMOIIbIO TPUTOHOMETPUYECKOMH
OKPY’KHOCTH. Penienne TpuroHoMeTpuyeCcKuX HEPaBEHCTB.

OcCHOBHBIE METO/IbI PEILIEHNUs TOKA3aTENbHBIX U JIOrapu(MUIECKIX HEPABEHCTB.

OcCHOBHBIE METO/IBI PELLIEHUS UPPALIMOHATILHBIX HEPABEHCTB.

OcHOBHBIE ~ METOABI  PEIIEHUS CUCTEM U  COBOKYINHOCTEM  pallMOHAaJbHBIX,

UPPaLMOHATIBHBIX, IOKA3aTEIbHBIX U JIOTApU(PMUUYECKUX ypaBHEHUI.
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YpaBHEHMs1, HEPABEHCTBA U CUCTEMBI C IIAPAMETPAMH.

[IpumeHeHre ypaBHEHUM, CUCTEM U HEPABEHCTB K PELICHUI0 MaTeMaTHMYECKUX 3ajad U
3aJa4 M3 Pa3IMYHBIX OO0JIACTe HAayKHM M pEAIbHOM JKW3HU, WHTEPHpETalus IOJIy4YeHHBIX
pE3yJIbTaTOB.

DOyHKIUM U rpapuKu

I'padux xommnozuuuu QyHkiuil. ['eomerpuueckue oOpas3sl ypaBHEHUH M HEpaBEHCTB Ha
KOOPAMHATHOW IIOCKOCTH.

Tpuronomerpuyeckue GyHKLINHU, UX CBOMCTBA U IpaUKH.

I'paguueckue MeTonbl pelIeHUs YpaBHEHMM M HepaBeHCTB. I'paduueckue MeTomabl
pelIeHus 3a/1a4 C apaMeTPaMH.

Ucnonb3zoBanue rpadukoB (QyHKIUN A7 HCCIEIOBAHUS IPOLIECCOB M 3aBUCHMOCTEH,
KOTOpPbIE BO3HUKAIOT P PEILIEHUH 3a]1a4 U3 APYruX y4eOHBIX MPEIMETOB U pealbHON KU3HH.

Havaja maTeMaTH4eCKOro aHaJIM3a

[TpumMeHeHne TPOU3BOIHON K UCCIIETOBAHHUIO (PYHKIIUH HA MOHOTOHHOCTh M KCTPEMYMBI.
Haxoxaenre HanOoIbIIero 1 HaMMEHBIIIET0 3HAYCHUH HEeMIPephIBHOW (DYHKIIMK Ha OTPE3Ke.

[IpuMeHeHne NPOU3BOMHOM A HAXOXKACHMS HAWIYUIIEr0 PEUICHHs B IPHUKIAIHBIX
3ajjauax, A ONpEeJeNeHHs CKOPOCTH M YCKOpPEHMs Ipolecca, 3adaHHoro (opMmysiaod win
rpaduKoMm.

[TepBooOpa3Has, OCHOBHOE CBOHCTBO IepBOOOpa3HbIX. [lepBoOOpa3HbIE 3IIeMEHTAPHBIX
¢ynkuuit. [IpaBuna HaxoX/1€HUS IEPBOOOPa3HBIX.

Wurerpain. I'eomerpuyeckuii CMbICI UHTErpaia. Beryucienue onpenenéHHoro uHTerpaia
no popmyne Herotona-JlelioHuma.

[IpumeHeHue wWHTErpana JUIsi HAXOXKAEHUS IUIOLMaAed IJIOCKUX @uryp u 00BEMOB
FEOMETPUYECKUX TEIL.

[Tpumeps! pemenuit auddepeHnnanbHbIX ypaBHeHHH. MaTeMaTHueckoe MOJIEIMPOBaHUE
PEeaIbHBIX MPOLIECCOB C MOMOLIBIO AU PEepeHIINATbHBIX YPABHEHUH.

IMPEAMETHBIE PE3YJIBTATHBI

K xonny oOyuenus B 10 kJjacce oOyd4aroIIMICs MOMYYUT CIEAYIOIIHE NpEIMETHbIE
pe3yJbTaThl 1O OTJEJIBHBIM TeMaM pabodeil mporpaMmsl yueOHOro Kypca «Anrebpa M Hauana
MaTEMaTUYECKOr0 aHATIN3an:

Yuciia 1 BBIYUCICHUSA:

CBOOOJTHO OIEPHUPOBATH MOHATUAMU: PALMOHAIBHOE YUCIIO, OECKOHEUHAs! MepUuoIuIecKas
poOb, MPOIEHTHI, WPPALMOHAIBHOE YHCIO, MHOXKECTBA PAIlMOHAIBHBIX U JECHCTBUTEIHHBIX

YUCeil, MOAYJIb JIECTBUTEIIFHOTO qucia,
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IPUMEHSATH IPOOU U MPOLIEHTHI Ul PELCHHs] IPUKJIAIHbBIX 33a1a4 U3 pa3IMYHbIX OTpaciiei
3HAHUU U pEAIbHOM KU3HU;

OPUMEHATh TPUOIIKEHHBIC BBIUMCIICHUS, TPABWIA OKPYTJCHHS, MPHUKHIKY U OLEHKY
pe3yJibTaTa BBIYUCIICHUN;

CBOOOJIHO ONEpUpPOBAaTh IOHATUEM: CTENEHb C LEJIbIM II0Ka3aTeleM, HCIOJIb30BaTh
HOIXOAALIYI0 (OPMY 3alHMCH JCHCTBUTEIBHBIX YWCEN JUISl PEIICHHS NPAaKTUYECKUX 3a1ad U
IIPEJICTaBICHUS JaHHbBIX;

CcBOOOJIHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HaTypalbHOI CTENEeHH;

CBOOOJIHO ONEPUPOBATH IOHATHEM: CTENEHB C PallMOHAILHBIM I10Ka3aTelIEM;

CBOOOJTHO OMEpPUPOBATh MOHATUSAMHU: JIOTapu(M dYHcIa, NECATUYHBIE W HATypajbHbIC
J0TapuQMBbI;

CBOOOJTHO ONEpUPOBaTh MOHATUSMH: CHHYC, KOCHUHYC, TAHI€HC, KOTaHI€HC YHCIOBOIO
apryMeHTa;

OIEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCHHYC U aPKTAaHI'€HC YHACIOBOTO apryMEHTa.

YpaBHeHUsS M HEPABEHCTBA:

CBOOOJHO  ONEpUpOBaTh  HOHATHSAMM:  TOXKIECTBO,  ypaBHEHHE,  HEPaBEHCTBO,
PaBHOCHJIbHBIE YPABHEHUS U yPaBHEHUA-CIICICTBUS, PABHOCUIBHBIE HEPABEHCTBA;

IPUMEHSTh pa3IUYHbIE METOAbl PELIEHUS PALMOHAIBHBIX U JPOOHO-PALIMOHAIBHBIX
yYpaBHEHUH, IPUMEHATh METOJ] HHTEPBAJIOB JUIsl PEILIEHUSI HEPABEHCTB;

CBOOOJTHO ONEpUPOBaTh MOHATHSAMM: MHOTOYIEH OT OJHOW MEPEeMEHHOH, MHOTOWIEH C
HeNbIMA KO3 QUIMEHTaMH, KOPHU MHOTOYJIEHa, NPUMEHSTh JeJieHMe MHOrowWwIieHa Ha
MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera 1 pemienus 3anay;

CBOOOZHO oOmNepupoBaTh TMOHATHUSAMHU: CHCTEMa JIMHEHHBIX ypaBHEHUM, MaTpula,
ONpEACIUTENb MaTpULbl 2 X 2 W €ro IeOMETPUUYECKHH CMBICH, HCIOJIb30BaTh CBOWCTBA
onpenenuTens 2 X 2 Juid BBIYUCIEHUS €ro 3HAYEHUs, IPUMEHATh ONPEIESIUTENN IS PELIECHUS
CUCTEMBI JIMHEWHBIX YPaBHEHUH, MOJEIMPOBATH PEaJbHbIE CUTYallUH C MOMOUIbIO CUCTEMBI
JUHEHUHBIX YPaBHEHHM, WCCIEIOBaTh IIOCTPOCHHBIE MOJEIM C IIOMOIIBKO MAaTpUll U
OIpEAEINTENEH, UHTEPIIPETUPOBATD ITOIYYEHHBIN pE3yIbTaT;

UCIOJIb30BaTh CBOMCTBA JMCTBUI ¢ KOPHAMH JUIsl TPeoOpa30BaHusl BRIPAKEHHI;

BBIMOJHATh NPEOOpa3oBaHMUsS  YHCIOBBIX BBIPAKEHUH, COAEpXKAIUX CTENeHH C
palMOHAIBHBIM [TOKA3ATENEM;

UCMOJb30BaTh  CBOMCTBA JIOrapu(MOB JUId MPeoOpa3oBaHUS  JIOTapHU(PMHUUECKHX

BBIPAKECHMUI;
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CBOOOAHO  OMEpUPOBaTh  MOHATHSMH:  HMppAallMOHANbHbBIE,  IOKa3aTeJIbHbIE U
Jorapu(pMHUUECKUE YPaBHEHUS, HAXOIUTh MX PEUICHUS C IMOMOIIbIO PAaBHOCWIBHBIX MEPEX00B
WM OCYILECTBIISIS IPOBEPKY KOPHEH;

NPUMEHSTh  OCHOBHBIE  TpPUTOHOMETpUuYeckue (Gopmynasl s mpeoOpazoBaHUs
TPUTOHOMETPUUECKUX BBIPAKEHU;

CBOOOJTHO OIEPHUPOBATH TOHSATHEM: TPUTOHOMETPHUYECKOE ypaBHEHHE, TPUMEHATH
Heo0X0ouMbIe (HOPMYJIIBI IJIsl PEIICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUUICCKUX YPaBHECHUN;

MOJICJIMPOBaTh pealibHble CHUTYallMd Ha s3bIKE aiureOpbl, COCTABIATH BbIPAXKECHHUS,
YpaBHEHHUS, HEPABEHCTBA IO YCIOBUIO 3aJlayM, HCCIIENOBaTh IOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DyHKIUHA U TPaPUKH:

CBOOOZHO OMEpUPOBATH MOHATUSAMU: (PYHKUHA, CHOCOOBI 3alaHus (PYHKIMH, B3aUMHO
oOpatHble (QyHKIMH, KOMOO3UIMS (DyHKUUN, rpaduk (YHKIUH, BBIIOIHATH 3JEMEHTApHBIC
npeoOpa3oBaHus rpadukoB GyHKINHT;

CBOOOJTHO ONEpPUPOBATh IMOHATUSAMHU: OOJIACTH OMpPEICNICHHS] W MHOXKECTBO 3HAYCHUI
byHKIIMY, HYTU QYHKIUU, TPOMEKYTKH 3HAKOMIOCTOSIHCTBA,

CBOOOZHO OINEPUPOBATh MOHATUAMU: YETHBIE U HEYETHBIE (PYHKIMH, MEPHOTUYECKHE
(GYHKIIUH, TPOMEKYTKH MOHOTOHHOCTH (YHKIMH, MaKCHMyMbl W MHHHMYMBI ()YHKIUH,
HauOOoJIbIIICe U HAMMEHBIIIEEe 3HAaYeHNE (DYHKITUU HA POMEKYTKE;,

CBOOOZHO OMEpPUPOBATh TOHATUSAMHU: CTENEHHass (PYHKIHS C HATypalbHBIM M LEIBIM
nokasaresnemM, rpa@ukK cTerneHHOW (YHKIMH C HATypaldbHBIM M IIENBIM TMOKa3aTeneM, rpaduk
KOPHS N-0i CTETIeHU KaK (YHKIIMU OOpaTHOH CTENICHH C HaTypallbHBIM TIOKa3aTeIeM;

OTIepUPOBATh TOHATHSIMH: JIMHEWHAs, KBagpaThdHas M JpoOHO-IMHEHHas (YHKIUH,
BBITIOJHATH DJIEMEHTAPHOE UCCIIEIOBaHUE U MTOCTPOCHHUE UX TPAPHUKOB;

CBOOOZHO OMEpUPOBATh MOHATHSIMH: TOKa3aTelbHas W jorapupmudeckas QyHKIUHU, UX
CBOWCTBA ¥ TpadMKH, HCIIOIB30BATh UX TPAGUKH JUTS PEIICHHs YPAaBHEHHIA;

CBOOOJTHO ONEpPUPOBATh TOHSATHSIMH: TPUTOHOMETPHUYECKAs OKPYKHOCTB, OIpENeIeHUe
TPUTOHOMETPUYECKUX (YHKIIHI YUCIOBOTO apryMEHTa;

UCTIONb30BaTh Tpa@uku (PYHKIUNA AN UCCIENOBAHUS IMPOILIECCOB U 3aBUCUMOCTEH MpHU
pElIeHNH 3aJad W3 JPYruX Y4eOHBIX MPEIMETOB M pealbHOW KHM3HH, BBIpaXaTh (OpMYITaMu
3aBHCUMOCTH MEXy BeTHYNHAMH,

Hayana MaTeMaTH4eCKOr0 aHAJINA3A:
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CBOOOJTHO OIEPUPOBATH MOHATHAMU: apupMeTHUeCKass U FeoMeTpudecKasl Imporpeccus,
0eCKOHEUHO yOBIBAIOIIAsi TEOMETPUYECKasi IPOTPECCHs], JIMHEHHBIN U SKCTIOHEHIMAIBHBIA POCT,
(dopMyIa CI0XXHBIX MPOLIEHTOB, UMETh IPECTABICHNE O KOHCTAHTE;

MCII0JIb30BaTh IIPOIPECCUH IS PELICHMS] PEAJIbHBIX 3a/1a4 IPUKJIAJHOTO XapaKTepa;

CBOOOJHO  ONEpUPOBaTh  HOHATHSAMM:  IOCJIEAOBAaTENBHOCTb, CHOCOOBI  3a/aHUs
IIOCJIEI0OBATEIbHOCTEM, MOHOTOHHBIE U OTPAHUYEHHBIE TI0CIEA0BATEIBHOCTH, [IOHUMATh OCHOBBI
3apOXKICHUSI MATEMaTUYECKOTO aHAJIN3a KaK aHajIn3a OECKOHEYHO MaJbIX;

CBOOOJIHO ONEpPUPOBATh MOHATUSAMH: HENpEpbIBHbIE (DYHKIMH, TOUKU pa3pbiBa rpaduka
(GYHKIIMH, aCUMIITOTHI Tpadrka GyHKIUH;

CBOOOJTHO OTEPHPOBATh MOHATHEM: (DYHKIHMS, HEHpepbIBHAasE Ha OTPE3Ke, NMPUMEHSTh
CBOWCTBA HETIPEPBHIBHBIX (DYHKLWH JIJIsl pEIICHUS 3a/1a4;

CBOOOJHO ONEpUpOBaTh IOHATUAMHU: IiepBas W BTOpas MPOU3BOJHBIE (PYHKLHUH,
KacaTenbHas K rpaQuky QpyHKINU;

BBIUNCIIATh MPOU3BOJHBIE CYMMBbI, INPOU3BEICHHUS, YAaCTHOTO M KOMIIO3ULUHU JBYX
(GyHKINH, 3HATH TPOU3BOHBIE 3JIEMEHTAPHBIX (PYHKIIUH;

UCIIOJIb30BaTh NT€OMETPUYECKUN U (PU3UUECKUI CMBICI POU3BOJHOM JUIsl peLlIeHUs 3a1au.

MuoxxecTBa M JIOTHKA:

CBOOOJHO ONEPUPOBATH MOHATUSMU: MHOKECTBO, OIIEpallMU HaJl MHOKECTBAMU;

HCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN aIllapar sl ONMCAHMS PEaJIbHBIX IIPOLECCOB
U SIBJIGHUH, IPU PELICHNH 33/1a4 U3 JPYTUX y4eOHBIX IPEIMETOB;

CBOOOJTHO ONEpUPOBaTh MOHATHAMM: OIpEJeNIeHHe, TeopeMa, YypaBHEHHE-CIeJICTBHE,
CBOMCTBO MaTeMaTH4ecKoro oOO0BEKTa, J0Ka3aTelbCTBO, PAaBHOCWIbHBIE YypaBHEHUS U
HEpPaBEHCTBA

K xonny oOyuenus B 11 kJiacce oOyd4aroIIuiCs MOJYYHUT CIEAYIOIIHE NpeIMETHbIE
pe3yibTaThl MO OTJEJIBHBIM TeMaM paboueil mporpaMMel yueOHOro Kypca «Anrebpa U Hadana
MaTEMaTUYECKOr0 aHAIIN3an:

Yuciia 1 BBIYUCICHUSA:

CBOOOJTHO OINEPUPOBATH MOHATUSAMH: HATypajbHOE W 1EJ0€ YHCIO, MHOXECTBa
HaTypaJIbHBIX M LENbIX YHUCEN, UCIOIb30BaTh IPU3HAKU AeaumocTy nenbix yucen, HO n HOK
HaTypaJIbHBIX YHMCEeN JJIsl peleHus 3a1a4, MPUMEHATh alroput™ EBkina;

CBOOOJHO ONEpPUPOBATh MOHATHEM OCTAaTKa MO MOJYJIIO, 3aIMChIBaTh HATypaJbHbIE YHCIa

B pa3JIMYHBIX MO3UIHUOHHBIX CUCTEMAX CHUCIICHHUA,
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CBOOOJHO ONEpUpPOBATh MOHATHUAMU: KOMIUIEKCHOE YHCIIO U MHOYKECTBO KOMILJIEKCHBIX
YHCeNl, IPEICTABIATh KOMIUICKCHBIC YHCTIa B aNreOpandecKol U TPUTOHOMETPUUYECKOU (opme,
BBITIOJTHATH apu()METUIECCKHIE ONIEPAlUY C HUIMH U U300paxaTh Ha KOOPAMHATHOH TIOCKOCTH.

YpaBHeHNsI M HEPABEHCTBA:

CBOOOZAHO  OMEpUPOBaTh  MOHATHSMH:  HMpPPAllMOHANbHBIE,  IOKa3aTeJIbHbIE U
norapuMuUecKre HEPABCHCTBA, HAXOAUTh UX PEIICHUS C TOMOIIHIO PABHOCWIIBHBIX MTEPEXOJI0B;

OCYIIECTBIISITH OTOOP KOPHEW MPH PEIICHUH TPUTOHOMETPHUIECKOTO YPABHECHHUS,

CBOOOZHO OIEpUpPOBaTh IMOHSATHEM TPUTOHOMETPUUYECKOE HEPaBEHCTBO, MPUMEHSTH
HeoOXoauMble (POPMYJIIBI IJIS1 PELICHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOIHO OMEPHPOBATH MOHATHAMH: CHCTEMAa U COBOKYITHOCTh YpaBHEHUI U HEPABEHCTB,
PaBHOCHUJIbHBIE CUCTEMBI U CUCTEMBI-CIICICTBUS, HAXOJIUTh PEUIEHUS CUCTEMbBI U COBOKYITHOCTEMN
paloHaNIbHBIX, HMPPAIMOHATIBHBIX, TOKAa3aTeNbHBIX M JIOTApU(OMUYECKUX ypaBHEHUH U
HEPaBEHCTB;

pemaTth  panuoHalbHBIC, HppallMOHAIBHBIC, TOKa3aTelbHbIE, JorapupMUUECKHe U
TPUTOHOMETPUUYECKUE YPABHEHHS U HEPABEHCTBA, COAEPKAIINE MOAYJIN U APAMETPHI;

MPUMEHSTh TpaduvecKre METOAbI sl PeLICHUS] YpaBHEHUN U HEPABEHCTB, a TakXKe 3a7ay
C IapaMeTpamu;

MOJICIUPOBATh peajbHbIE CHUTyalldd Ha S3bIKE aireOpbl, COCTABJISITH BBIPAXKCHHUS,
YpaBHEHUS, HEPABEHCTBA M MX CHUCTEMbI IO YCJIOBHUIO 3aJlaud, HCCIEIOBATh IOCTPOCHHBIE
MOJIEJIH C MCIIOJIb30BaHMEM arrmapaTa anreOpbl, HHTEPIPETUPOBATh MMOTYUYECHHBIN pe3ylnbTar.

DOyHKUUM U rpadpuku:

CTPOUTH TpaduKH KOMMO3UIMU (DYHKIIHI C TTOMOIIBIO IJIEMEHTAPHOTO WCCIEAOBAHUS U
CBOMCTB KOMITO3HUITUU ABYX ()YHKIIHIA;

CTPOUTh TeoMeTpHueckre oOpa3bl ypaBHEHHMH H HEPABEHCTB Ha KOOPAWHATHOU
IJIOCKOCTH;

CBOOOJTHO OTIEpUPOBATH MOHATUSAMU: TPAPUKH TPUTOHOMETPUIECKUX (YHKIIHIA,

MPUMEHATH (PYHKITH I MOACIIUPOBAHUS U UCCIIETOBAHUS PEATbHBIX MPOIIECCOB.

Hayajia MaTeMaTH4eCKOr0 aHaIM3a:

UCIIONIb30BaTh TMPOU3BOJIHYIO JUIS HCCIEAOBaHHUS (YHKIMM HAa MOHOTOHHOCTh U
AKCTPEMYMBI;

HaXO0JIUTh HauOOJIbIIIEEe U HAUMEHBIIIEE 3HAUCHUSI (PYHKITUU HETIPEPHIBHOM HA OTPE3KE;

HCIIOJIb30BaTh MPOU3BOAHYIO U HAXOXKICHHUS HAWIY4LIEro pElICHHS B MPUKIIAIHBIX, B
TOM YHCJIE COLIMAJIbHO-D)KOHOMMYECKMX, 3aJayax, JJIsI ONpPENCIICHUS CKOPOCTH U YCKOPEHHS
mporiecca, 3a1aHHOT0 (POopPMYIION MK TpaduKoMm;
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CBOOO/IHO OIIEPHPOBATh MOHATUSAMHU: IEpBOOOpa3Hasi, ONpeAEIEHHBII HHTETPaNl, HAXOJUTh
NepBOOOpA3HbIE AJIEMEHTAPHBIX (YHKIMHA M BBIYMCIATH UHTErpan mno ¢opmyne Hprorona-
JleriOnuma;

HAaXOJUTh IJIOMIAN TNIOCKUX (GUTYP U 0OBEMBI T C TOMOIIBIO HHTETPAa;

UMETh TPEJCTAaBICHHE O MaTeMaTHYeCKOM MOJCIMPOBAHHHM Ha IMPHUMEpPE COCTaBJICHUS
muddepeHINATBHBIX YPaBHEHHI,

pemath NpUKIagHbIe 33a4i, B TOM YUCIIE COIMAIbHO-DKOHOMUYECKOTO U (PU3HUECKOTO

XapakTepa, CpeaACTBaM MaTEMaTHYCCKOI'O aHaIn3a.
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Yueonblii kypc «I'eomeTpus»

OCHOBHBIMHU  COJIEpXKATEIbHBIMU JIMHUAMH ydeOHoro kypca «['eomerpusi» B 10-11
Kjaccax ABIAIOTCA: «IIpsiMble M IUIOCKOCTM B IIPOCTpaHCTBE», «MHOrorpaHHukm», «Tena
BpalieHusn», «BEKTOpbI M1 KOOPAMHATHI B IPOCTPAHCTBEY, «J{BHKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo ®PI'OC COO TtpebGoBaHUE «yMETh OINEPUPOBATH MOHATHSIMUN,
pelIeBaHTHBIMH T€OMETPUH Ha YriayOnéHHOM ypoBHE oOyueHust B 10—11 kmaccax, OTHOCHUTCS KO
BCEM COJIepKATEIbHBIM JIMHUSAM y4eOHOro Kypca, a (OpPMHpPOBAHUE JIOTMYECKHX YMEHHUH
pacrpesiesiieTcsi HE TOJbKO IO COJEp)KaTeNbHBIM JIMHUSM, HO M MO ToAaM OOyuYeHHs.
Copepxanue 00pa3oBaHHs, COOTBETCTBYIOIIEE MPEIMETHBIM  pe3ylibTaTaM OCBOEHUS
@DenepanbHOil pabodel MporpamMMbl, pacipeAeIEHHBIM 10 ToAaM 00ydeHUs, CTPYKTYpUPOBAHO
TakuM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, NPUHIMIIMAIBHBIM BOIpPOCaM OOydaronmecs
oOpalainuch HEOJHOKpAaTHO. OTO IMO3BOJSIET OPraHU30BaTh OBJIAJCHUE TE€OMETPUUYECKUMU
MOHATUSIMH U HABBIKAMHU TIOCTIEOBATEIbHO M IOCTYIMATENbHO, C COOJIIOJIEHUEM MPUHIUIA
IIPEEMCTBEHHOCTH, a HOBbIE 3HAaHHUA BKIIOYaTh B OOILIYI0 CHUCTEMY TI'€OMETPUUYECKUX
MIPEACTABICHUI 00YJarOIUXCsl, pacIupssi U yriyossisi e€, oOpa3ysl MPOUYHbIE MHOXKECTBEHHbIC
CBSI3U.

[Tepexon K U3Yy4EHUIO TE€OMETPUU HA YIIyOJIEHHOM YPOBHE MO3BOJISIET:

co3nath ycnoBusa s guddepeHnranud  oOydeHHs, TOCTPOCHHS WHIUBUAYAIbHBIX
o0pa3oBaTeNbHbIX IporpammMm, oOecrneyuTbh yriayOn€HHOEe M3y4yeHUE TEOMETPUM  Kak
COCTaBJISAIOLIEH yueOHOTo npeamMeTa «MaremaTukay;

HOJArOTOBUTH OOYYAIOMIMXCS K MPOAOIDKEHUIO U3YyYeHHMsS MaTeMaTHKH ¢ Y4ETOM BblOopa
Oynymeit mpodeccun, obecrieunBasi TPEEMCTBEHHOCTh MEXY OOIMM M TPO(eCcCHOHATLHBIM
o0pa3zoBaHHEM.

Ha u3yuenue yueGHOro kypca «l'eomerpus» Ha yriyOin€HHOM ypoBHEe oTBoaMTCcs 204

yaca: B 10 kmacce — 102 yaca (3 yaca B Heneno), B 11 kiacce — 102 yaca (3 daca B Hezienio).

10 KJIACC

HpﬂMI)le U IIJIOCKOCTH B MMIPOCTPAHCTBE

OCHOBHBIC TTOHITHUS CTCPCOMCTPHHU. Tqua, npsmasd, mI0CKOCTb, MPOCTPaHCTBO. Ilonsarue
00 aKCHOMaTHYECKOM MMOCTPOCHUU CTCPCOMCTPUUN: AKCUOMBI CTCPCOMCETPUHN U CIICACTBUA U3 HUX.

Bzaumuoe PACIIOJIOKCHUE NIPAMBIX B IMPOCTPAHCTBE: NEPECCKAIOIUCCA, MTapaJlJICTIbHBIC N
CKPCIIUBAIOIIHECS ITPAMBIC. HpI/ISHaKI/I CKpCHIMBAIOMIUXCA IPAMBIX. HapaJ'IJ'IeJ'IBHOCTI) MMPAMBIX U
IUIOCKOCTEH B OPOCTPAHCTBC: MAPAJUICIIBHBIC TPAMBIC B IMPOCTPAHCTBE, MApaJICJIbHOCTD TpéX

MMpsAMBIX, napajiCJIbHOCTb HpHMOﬁ )51 IIJIOCKOCTH. Hapanﬂeanoe )51 HOCHTPAJIBbHOC
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IPOEKTHpOBaHue, n3oopaxxeHue uryp. OCHOBHBIE CBOMCTBA MapaIEIbHOTO POEKTUPOBAHMS.
N300paxkenue ¢uryp B napaielbHOW MPOEKIMU. YTIIbI C COHAIPABICHHBIMUA CTOPOHAMH, YTOJ
MEXIy NPsAMBIMH B IIPOCTpaHCTBE. llapaiienbHOCTh IIIOCKOCTEH: MapajuleIbHbIE IIIIOCKOCTH,
CBOMCTBA NapajjieNbHbIX IIockocTel. [IpocTeiime npocTpaHCTBEHHbIE (PUIYPBl HA INIOCKOCTH:
TETPadp, NapajuIeIeIuIe]l, IOCTPOCHUE CEUCHU.

IlepneHgUKyISIpHOCTE  IPSAMOM M IUIOCKOCTH:  INEPHIEHIUKYJSPHBIE  IpsIMBIE B
IIPOCTPAHCTBE, IIPSMBbIE IApA/UICIbHBIE W IEPHEHIUKYISPHBIE K IIOCKOCTH, IPU3HAK
NEPNECHIUKYIIPHOCTH TIPAMOM M IUIOCKOCTH, TE€OpeMa O TMPAMON IEPHEHAUKYISIPHON
IUI0CKOCTH. OpTOroHanbHOE NPOEKTUpOBaHUE. [lepneHauKynsap U HaKIOHHBIE: PAaCCTOSHUE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 TUIOCKOCTH, MPOEKIHUS (PUTYPHI HA TIIOCKOCTD.
IlepneHquKyISIPHOCTD TUIOCKOCTEH: IIPU3HAK MEPIEHIUKYISIPHOCTH IBYX ILUIOCKocTer. Teopema
0 TPEX NMEPIEHIUKYIIApax.

VYTIIBl B IPOCTPAHCTBE: YroJl MEKIY IPSIMOU U IUIOCKOCTBIO, IBYTPaHHBIN YTroJl, IMHEHHBIN
yrosl JABYrpaHHOro yria. TpéxrpaHHbli MU MHOrorpaHsble yribl. CBOWCTBAa IUIOCKUX YIJIOB
MHOrorpatHtoro yria. CBONCTBa IJIOCKMX U JBYTPaHHBIX YIJIOB TPEXTPAHHOIO yria. Teopembl
KOCHUHYCOB M CHHYCOB JUIsl TPEXTPAHHOIO YyIJIa.

MHOTrOrpaHHUKH

Buasl MHOrorpaHHMKOB, pa3BEpTKa MHoOrorpaHHuka. [Ipusma: n-yronpHas npusMma,
npsMasi 1 HAaKJIOHHAas MPHU3MBbI, OOKOBasi W IOJIHAS MOBEPXHOCTH Mpu3Mbl. [lapamienenunen,
IPSIMOYTOJIBHBIN Napajulelienunesl W ero cpoicTBa. KpaTuaiimme moyTM Ha IOBEPXHOCTH
MHororpaHHuka. Teopema Diinepa. IIpoctpanctBenHas Teopema Iludaropa. IMupamupa: n-
yrosibHas MUpaMuja, IpaBuibHas U yceu€HHast nupamuibl. CBoiicTBa pédep n OOKOBBIX IpaHel
NIpaBUIBHON nNupamubl. [IpaBuiibHBIE MHOTOTpAaHHHKH: IPAaBHIIbHAs NpPHU3Ma M IpaBUIIbHAs
nupamua, MpaBUiIbHas TpEyrojbHas MHUpaMHIa U IPaBUIIbHBIA TeTpasap, kyo. IlpeacraBnenue
0 MPAaBWIBHBIX MHOTOI'PaHHUKAX: OKTA3Ip, NOAEKAdAP U UKOCADIP.

Boruncnenue 3neMeHTOB MHOTOIPaHHUKOB: péOpa, nuaroHaiu, yrisl. [lnomans OoxoBoii
MIOBEPXHOCTH U IIOJIHOM ITOBEPXHOCTH MPSAMOM NIPHU3MBI, IUIONIAJb OCHOBAaHWM, Teopema O
OOKOBOW TMOBEPXHOCTH MpsMON mpu3Mel. [lnomans GOKOBOM MOBEPXHOCTH U IMOBEPXHOCTH
[IPaBUJILHOM MUPAMUJIBI, TEOPEMA O ILIOIIAN YCCUEHHOU MUPAMUIBI.

CummeTpusi B NPOCTPAHCTBE. ODJIEMEHTHl CUMMETPUU IPABWIBHBIX MHOTOI'PDAaHHHMKOB.
CummeTpuss B IPaBUIBHOM MHOTOTPAaHHUKE: CHMMETpHUS MapaJUIeNIeNUNeNd, CUMMETPHUS
MIPaBUJIBHBIX IIPU3M, CHMMETPUS NIPABUIILHON TUPAMUBI.

BexTopbl M KOOPpANHATHI B IPOCTPAHCTBE
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[ToHsATHS: BEKTOP B MPOCTPAHCTBE, HYJICBON BEKTOP, [UIMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJIJTMHEApHbIe, COHAIPABICHHBIE U INPOTHUBOIMOJIOKHO HAIPaBICHHBIE BEKTOpPHI. PaBeHCTBO
BEKTOPOB. JIeWCTBHS C BEKTOpAaMHU: CIOKEHUE U BBIUUTAHUE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHOXXEHHE BekTopa Ha uyucio. CBoiicTBa cioxeHHs BekTopoB. CBoiicTBa
YMHOXXEHUSI BEKTOpa Ha 4ucio. [IoHsATHEe KOMIUTaHApHBIE BEKTOpHL. [IpH3HAK KOMIIAaHAPHOCTH
Tpéx BekTopoB. I[IpaBuino mnapammenenunena. Teopema O pas3iaoKEeHUHM BEKTOpPA IO TPEM
HEKOMIUJIAaHAPHBIM ~ BeKTOpaM. lIpsMoyrombHass cucTemMa KOOpPAMHAT B  IPOCTPAHCTBE.
Koopaunatel BekTopa. CBsI3pb MEXIy KOOpIWHATAMH BEKTOpa M KOOPJIWHATAMH TOYEK. YTOI
MexIy BekTopamu. CKaasipHOE TPOU3BEICHUE BEKTOPOB.

11 KJIACC

Tesa BpaueHus

[ToHsATHS: UWIMHApPUYECKAsE TOBEPXHOCTh, KOHWUYECKas IOBEPXHOCTh, chepuueckas
MIOBEPXHOCTh, 00pa3ymoIue MOBepXHOCTeW. Tena BpalleHHs: WIMHAP, KOHYC, YCCUEHHBIN
KOHYC, chepa, map. Bzaumnaoe pacrnonoxenne cepsl U INIOCKOCTH, KacaTellbHas TIOCKOCTh K
cdepe. M300pakeHne Ten BpamieHus Ha IIIOCKOCTH. Pa3BépTka mumHapa u konyca. CuMMeTpus
cthepsl 1 mapa.

O6béM. OcHoBHblE cBoiicTBa 00BEMOB Ted. Teopema 00 00bEME HPSIMOYTOJIBHOTO
napajienenunena u cueactsus u3 He€. OO0bEM NPAMOM W HAKIOHHON NPHU3MBI, IHIUHIDPA,
nupaMuibl 1 KoHyca. OObEM 11apa v IapoBOTr0 CETMEHTA.

KoMOuHanuu Ten BpalieHuss W MHOTOrpaHHUKOB. [Ipu3Mma, BmucaHHas B IMJIMHID,
omucaHHas okono IuuHApa. [lepeceuenne cdepbl u mapa ¢ miaockocteio. Kacanue mapa u
cdepsl TI0CKOCThIO. [IoHsATHE MHOTOTpaHHHKA, OTIMCAHHOTO OKOJIO cepsl, cepsl, BIHMCaHHOU B
MHOTOTPaHHHK WM TEJIO BPALICHHUS.

[Tnomane MOBEPXHOCTH HMIUHApA, KOHYca, Iuiomans chepel u e€ yacteil. [logodue B
npoctpactBe. OTHomeHne 00BEMOB, IUIOMAAEH MOBEPXHOCTEH MOAOOHBIX  (Uryp.
[IpeoOpazoBanue momodusi, roMoTeTusi. PemieHne 3amad Ha IUIOCKOCTH C HCIOJIB30BaHHEM
CTEPEOMETPUIECKUX METOJIOB.

[TocTpoeHne ceueHW MHOTOTPAHHUKOB W TeN BpaIICHUS: CEYCHHUs IHIMHIpA
(mapannenbHO W TEPIEHANKYISIPHO OCH), CEUCHUs KOHyca (mapajulelibHbIe OCHOBAaHUIO H
IPOXOJSAIINE Yepe3 BEpIIMHY), CEYCHHS MIapa, METOABI IMOCTPOCHUSI CEYCHHU: METOJ CIIEIOB,
METOJ/I BHYTPEHHETO TIPOSKTHPOBAHMUS, METO]I TIEPEHOCA CEKYIIEH IMITIOCKOCTH.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

BexTopsl B mpoctpancTBe. Onepanuu HajJ BEKTOpaMu. BEKTOpHOE YMHOXKEHUE BEKTOPOB.

CBoiicTBa BEKTOpPHOro yMHOeHHs. [IpsimoyronpHas cucreMa KOOPAMHAT B IPOCTPAHCTBE.
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Koopnunatel BexkTopa. Paznmokenue BekTopa mo 6azucy. KoopamHaTHO-BEKTOPHBIM METOM MpH
PEIICHUU T€OMETPUUECKUX 3aa4.

JIBH2KeHHSI B IPOCTPAHCTBE
JBwxkenust npoctpancTtBa. OtobpaxkeHus. J[BwkeHuss u paBeHCTBO ¢uryp. OOmue cBoiicTBa
IBUKEHUH. BUIbl NBIKEHUI: MapalljiesibHbII MepeHoc, IeHTpalbHas CUMMETPHS, 3epKallbHas

CUMMETpHS, TOBOPOT BOKPYT npsimoii. [IpeoOpasoBanus nogobus. [psmas u chepa Ditnepa.

HPEAMETHBLIE PE3YJIbTATHI

K konny 10 ki1acca o0yyaromuiicss Hay4uTcs:

© CBOOOJJHO ONEpPUPOBATh OCHOBHBIMU IOHATHUAMU CTEPEOMETPHUM IIPU PELICHUHU 337ad U
IIPOBEJICHUN MaTEMaTUYECKUX PAcCYKICHU;

® [IPUMEHSATh AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX MPU PELICHUU T€OMETPUUYECKUX
3ajauy;

e KJlacCU(hUIIMPOBATh B3aMMHOE PACIIONIOKEHHE MPSIMBIX B IPOCTPAHCTBE, IJIOCKOCTEH B
MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE;

® CBOOOJJHO ONEpPUPOBATH NOHSTHUSMM, CBSI3AHHBIMH C YIJIaMHU B IPOCTPAHCTBE: MEXIY
IPSIMBIMU B IPOCTPAHCTBE, MEXKY MPSIMOM U TNIOCKOCTBIO;

® CBOOOJTHO OIIEpUPOBATH MOHATUSIMU, CBSI3aHHBIMU C MHOT'OIPaHHUKAMU;

®CBOOOJHO pAcCIO3HAaBAaTh OCHOBHBIE BHUJbl MHOIOTPAHHUKOB (TIpHU3Ma, NHpaMuia,
MPSIMOYTOJIBHBIN Mapaienenumnen, Kyo);

e K1accU(UIIUPOBATH MHOTOTPAHHHUKH, BEIOMpPAst OCHOBAHUS ISl KJIaCCU(UKAITUY;

®CBOOOJHO ONEpUPOBAaTh MOHSATHSMH, CBSI3aHHBIMU C CEUYEHHEM MHOTOTPaHHHUKOB
IJIOCKOCTBIO;

® BBINIOJIHAThH MapajyiebHOE, LIEHTPAIbHOE U OPTOrOHAIbHOE MPOEKTHUpOBaHUE (Uryp Ha
MJIOCKOCTh, BBITIOJIHATH N300pakeHust PUryp Ha IMI0CKOCTH;

® CTPOUTH CEYEHHsS] MHOTOIPAaHHUKOB Pa3IMUYHBIMU METO/AaMH, BBIMOJHATH (BBIHOCHBIE)
IUIOCKHE YepTeXH M3 PHUCYHKOB IPOCTHIX OOBEMHBIX (UTYp: BHI CBepXy, COOKY,
CHU3Y;

®BHIYKCIIATh  IUIOMIAJM  TOBEPXHOCTEH  MHOTOTPAaHHHKOB  (MpW3Ma, MHpaMuaa),
reOMETPUUECKUX TeJl C MPUMEHEHUEM (HopMyI;

¢ CBOOO/IHO OINEPUPOBATH MMOHATUSAMHU: CHUMMETPHS B IPOCTPAHCTBE, LEHTP, OChb U
MJIOCKOCTh CUMMETPHH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (QUTYPBI;

¢ cBOOOJIHO OMEpPUPOBATh MOHATUSMH, COOTBETCTBYIOIIMMH BEKTOpPaM M KOOpAMHATaM B

POCTPAHCTBE;
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® BBITIOJIHATH I[efICTBI/Iﬂ HaJ BCKTOpaMu;

o pClIaTh 3aJadd Ha JO0Ka3aTCJIbCTBO MATCMATHUYCCKUX OTHOIICHUH WU HaXO0XJICHUC
Ir€OMETPUYECKUX  BEIMYUH, IPHUMEHSS M3BECTHBIE METOAbl IPU  PELICHUU
MaTeMaTHYECKUX 3a/]au MOBBIILIEHHOI'O U BEICOKOTO YPOBHSI CII0)KHOCTH;

® [I[PUMEHATh MPOCTEHIINE MPOrpaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHUKALIMOHHBIE
CHCTEMBI IIPU PELICHUU CTEPEOMETPUUECKUX 3a]1a4;

® 1I3BJIEKaTh, IPEOOPa30BbIBATh U MHTEPIPETUPOBATh UH(OPMALIMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUeCcKUX (PUrypax, mpeacTaBICHHYIO Ha YepTeKaxX U pUCYHKAX;

® [I[PUMEHSATH MOJIyYE€HHbIE 3HAHMs Ha NPAKTUKE: CPAaBHUBATh U aHAJIU3UPOBATh pealibHbIC
CUTyald, IHPHUMCHATH H3YUYCHHBIC TIOHATUA B IMPOHCCCC TIOUCKA PCUICHUA
MaTeMaTHYECKA CPOPMYITUPOBAHHON MPOOIIEMBI, MOJICTHPOBATh PEATLHBIC CHUTYAI[UU
Ha S3bIKE T'EOMETPUH, MHCCIEOBAaTh IIOCTPOCHHbIE MOJEIM C HCIOJIb30BAHUEM
reOMETPUYECKUX IOHATHM M TeopeM, ammapara aiareOphl, pemaTb HOpPaKTUYecKHue
3ala4yM, CBA3AaHHBIC C HAXOKIACHUCM I'COMCTPHUYCCKUX BCIINYHH,

® IMETh IIPEJCTAaBICHU 00 OCHOBHBIX 3Talax pa3BUTUS F€OMETPUHU KaK COCTaBHOM 4acTH
(dyHIaMeHTa pa3BUTHSI TEXHOJIOTHI.

K xoniy 11 kiaacca o0ydaromuiicss HayquTCs:

.CBO6OILHO OIICpHUPOBATH MOHATHAMH, CBA3AHHBIMU C HHHHHﬂquCCKOﬁ, KOHUYECKOU H
chepryeckoit TOBEPXHOCTIMHU, OOBSICHATH CIIOCOOBI IMOTYUEHUS;

® OIICPpUPOBATH IMOHATUAMHU, CBA3AHHBIMHU C TCJIaMW BpaAlICHUA: HUJIHMHIAPOM, KOHYCOM,
cdepoii u mapom;

® pacrio3HaBaTh Teja BpalleHus (UWIMHIpP, KOHYC, cdepa U map) U oOBACHATH CIIOCOOBI
MIOJIyYEHUS TEJl BpalllEHUs;

e Ki1accu(UIMPOBATh B3aUMHOE PACIONIOKEeHNE chepbl U MIIOCKOCTH;

® BLIUUCIIATE BCIWYMUHBI J3JICMCHTOB MHOI'OIPAaHHUKOB W TCJI BpaliCHUA, 00LEMBI U
IUIONIAIM MOBEPXHOCTENH MHOTOTPAHHMKOB M TE€J BPALICHHS, T€OMETPUYECKUX TEN C
npUMeHeHHeM GopMyII;

¢ cBOOOJIHO OIEPUPOBATh MOHATUSMH, CBSI3aHHBIMM C KOMOMHALMSMHU TeNl BpAIlEHUS U
MHOTOT'PaHHMKOB: MHOTOTPAaHHUK, BIIMCAHHBIN B cepy U OMMCAHHBIA OKOJO chepsl,
cq)epa, BIIMCaHHAas B MHOI'OI'PAaHHUK WJIN TCJIO BPAIICHHA,

® BEIUMCIIATH COOTHOIICHUS MEXJYy IUIOAJIMU MOBEpXHOCTEH M 0O0BEMaMM MOAOOHBIX

Te,;
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e 11300pakaTh U3ydaeMbie (UTyphI, BBIONHATH (BBIHOCHBIC) TUIOCKHE YEPTEIKU U3
PUCYHKOB IPOCTBIX O00BbEMHBIX (GUTYpP: BHI CBEpXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TEJ BpAIICHHUS,

® 13BJICKaTh, HHTEPIPETUPOBATH U NMPEOOPa30BbIBATh HH(GOPMAIIUIO O MPOCTPAHCTBEHHBIX
reoMeTpHUECKUX (PUTYpax, MPEACTABICHHYIO HAa YePTEkKaxX U PUCYHKAX;

® CBOOOTHO ONEpUPOBATH MOHITHEM BEKTOP B IPOCTPAHCTBE;

® BBLITIOJIHATH OTEpaIK HaJl BEKTOPaMU;

33/1aBaTh MJIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT;

epemiaTh TEOMETPUYECKHE 3aJadyd Ha BBIYHCICHHE VYIJIOB MEXAY NpPSIMBIMU H
IUIOCKOCTSIMHU, BBIYHMCIICHHE PACCTOSHUM OT TOYKH [0 IUIOCKOCTH, B II€JIOM, Ha
MPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/A MPH PEIICHUH;

© CBOOOJTHO ONEPUPOBATH MOHSATUSIMU, CBSI3aHHBIMU C ABM)KCHHEM B MPOCTPAHCTBE, 3HATH
CBOMCTBA JIBIKCHUIA,

® BBITIOJIHATh HM300paKEHUST MHOTOTPAHHUKOB M TEJl BpALlEHUS MpH MNapauieIbHOM
MePEeHOCe, IEHTPATBHONH CUMMETPHUH, 3epKaTbHOH CHMMETPHH, IIPH TTOBOPOTE BOKPYT
psIMOH, TIpeoOpa3oBaHus O100uS;

® CTPOUTH CEYCHUS MHOTOTPAHHUKOB M TEJ BPAIICHUS: CEUCHUS HWIHH P (MapaylIeIbHO U
NEPIICHIUKYISIPHO OCH), CEUCHHS KOHyca (MapajuielIbHbIC OCHOBAHHIO M IPOXOJISIINE
Yyepes BEPIIUHY), CEYCHUSI 11apa;

® IICITOJIB30BATh METOJBI TIOCTPOCHUS CEUCHHIA: METOJ CIIEJIOB, METOJ BHYTPEHHETO
MPOEKTUPOBAHUS, METO/]] TIEPEHOCA CEKYIIEH MI0CKOCTH;

® JOKa3bIBATh TEOMETPUICCKUE YTBEPKICHUS;

S IPUMCHATh TeOMETpHUYeCKHe (AaKTBI IS PEIIeHUs CTEPSOMETPHUYSCKHX 3ajad,
MPEIONIaraoIIuX HECKOJIBKO IIAaroB PelIeHUs], €Cli yCIOBUS MPUMEHEHHUS 3a/laHbl B
SBHOW U HESIBHOU (hopMme;

epemarh 3a7adyd Ha JI0Ka3aTeNbCTBO MATEMAaTHMUYECKUX OTHOILIEHHUH W HaXOXICHHE
T€OMETPUUECKUX BEIUYUH;

® IPUMEHSATH MPOTPAMMHBIE CPEACTBA U ANEKTPOHHO-KOMMYHHKAITMOHHBIE CHUCTEMBI TIPH
pEIIeHUN CTEPEOMETPUICCKIX 33]1aY;

® IPUMEHSATH NOJyYeHHbIC 3HAHUS HA MPAKTUKE: CPAaBHUBATh, aHATM3UPOBATH U OIICHUBATH
pealTbHbBIC CHTYAIINH, PUMEHITh U3YUCHHBIC MIOHATHS, TEOPEMBI, CBOMCTBA B IPOIIECCe
MOWCKA PEIICHUS MaTeMaTHYeCKH CHOPMYIMPOBAHHON MPOOIEMBI, MOJCIHPOBATH

pPCAJIbHBIC CHUTYyallUM Ha A3BIKC T'COMCTPUHU, HCCICAOBATH IOCTPOCHHLIC MOJCIIN C
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HCIIOJIb30BAaHUEM T€OMETPUYECKUX MOHATUH M TeopeM, almapara aireOpbl, pemarb
MpaKTUYECKHE 3a7a4l, CBSI3aHHbIE C HAXO0XKJACHHUEM Ir'€OMETPUUECKUX BEINYUH;
® IMETh IPEJCTaBICHUS 00 OCHOBHBIX 3Talax Pa3BUTHsI F€OMETPHUH KaK COCTABHOM yacTu

dyHaamMeHnTa pa3BUTHS TEXHOJIOTHIA.

Y4eOHblii Kypc «BepoSiTHOCTb M CTATHCTUKA)

VueOHbIE Kypc «BeposTHOCTP ¥ CTaTHCTHKa» YIrIyOJNEHHOTO YpPOBHS SBISIETCS
IPOJIOJDKEHHEM M Pa3BUTHEM OJJHOMMEHHOTO Y4eOHOTo Kypca yriyOJIIEHHOTO YPOBHS Ha yPOBHE
cpeanero ooOmiero oOpa3zoBaHMsA. Y4YeOHBIH Kypc MpeaHasHadyeH i (GopMupoBaHUS Y
00y4aroluXcsl CTATUCTUYECKOW KYJIbTYpPbl M IOHMMAHHS pOJIM TEOPUM BEPOSTHOCTEM Kak
MaTEeMaTUYeCKOr0 MHCTPYMEHTa ISl M3Y4YEHUS CIy4YalHBIX COOBITHH, BEIMYMH U IPOLECCOB.
[Ipn m3yyeHnn Kypca 00OOTamialoTCsl MPEACTaBICHUS OOYYarOUIMXCS O METOAAX HCCIIEeIOBaHUS
HN3MCHUYMBOIO MHPA, Pa3BHUBACTCA IMOHHMMAHHUC 3HAYUMOCTU U O6HIHOCTI/I MaTEMAaTUYCCKUX
METOJIOB TIO3HAHMS KaK HEOThEMJIEMOW YacTH COBPEMEHHOTO €CTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUSL.

Conepkanne y4eOHOTO Kypca HampaBICHO Ha 3aKpeIUICHWE 3HAHWH, MOJTYYEHHBIX IpU
U3y4YCHUH Kypca Ha YPOBHE OCHOBHOTO 00Iero o0pa3oBaHus, U HA Pa3BUTUE MPEACTABICHUN O
cnyqaf/iHbe BCJIIMYMHAX U B3aUMOCBA3AX MCXKIY HUMHU HA BAXHBIX MPUMEPAX, CHOKCTBI KOTOPBIX

MOYCPIHYTHI U3 OKPY’KAKOIICTO MHPA.

B cooTBeTcTBMM C yKa3aHHBIMH IIEJIIMH B CTPYKType yueOHOro Kypca «BeposTHOCTh U
CTaTUCTHKA» Ha YIIyOJIEHHOM YpOBHE BBIIEJICHBI OCHOBHBIE COJEpKATEIbHbIE JIMHUM:
«Cny4aiiHble cOOBITUS M BEpOSTHOCTU» U «CilydaiiHble BEJIMYUHBI U 3aKOH OOJIBIINX YUCEID».

Copnepxanne nuHUU «CiydaliHble COOBITHS M BEPOSTHOCTH» CIYKUT OCHOBOW st
(dopMHpOBaHUS NPEJCTABICHUNH O paclpelielIeHud BEpOSTHOCTEH MEXIy 3HAaYeHUSIMHU
CIIy4alHbIX BEJWYMH. BakKHyl0 4acThb B 3TOH COJEP/KATENbHOM JMHUM 3aHUMAECT H3y4EeHUE
F€OMETPUUECKOr0 U OMHOMHAIBHOIO paclpeieNeHuil U 3HaKOMCTBO C HMX HENpPEepbIBHBIMU
AQHAJIOTaMH — MOKa3aTeJIbHBIM U HOPMAJIbHBIM Pacpe/leICHUSIMHU.

Tembl, CBA3aHHBIE C HENPEPHIBHBIMU CIy4YailHBIMH BEJIWYMHAMU M PACHPEIECICHUAMH,
aKIEHTUPYIOT BHHUMaHHE OOYyYaloIIUXCs Ha OMHCAHWU W H3YYEHUH CIIy4yalHBIX SBJICHUH C
MOMOIUIbI0 HemNpepbIBHBIX (yHKIUN. OCHOBHOE BHHUMAaHHE YAEISETCS MOKa3aTelbHOMY U
HOPMaJIbHOMY pacHpeeICHUSIM.

Ha uzydenue ydeGHOro xypca «BeposSTHOCTh M CTATUCTHKA» Ha YIIyOJEHHOM YpOBHE
orBoguTcs 68 yacoB: B 10 kiacce — 34 yaca (1 gac B Henento), B 11 kiacce — 34 gaca (1 gac B

HEJIETIIO).
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10 KIIACC

I'pad, csazubIi Tpad, mytu B rpade: mukibl U nenu. CTeneHp (BaJCHTHOCTh) BEPIIMHBL.
I'padsr Ha TOCKOCTH. [lepeBbsi.

CrnyyvaiiHbple SKCIIEPUMEHTB! (OIBITBI) U CIy4ailHble COOBITHS. DJIeMEHTApHbIE COOBITUS
(ucxonpl). BeposiTHOCTH ciydallHOTO COOBITHS. BIM30CTh 4acTOTHI M BEPOSTHOCTH COOBITHHA.
Crny4aiiHbIe OTIBITHI C PABHOBO3MOKHBIMH JIEMEHTAPHBIMHU COOBITHUSMU.

Onepanuu Haj COOBITHSMHU: IEepecedeHue, 0ObeAUHEHUE, POTUBOINOJIOKHBIE COOBITHUS.
Huarpammsl Ditnepa. @opmyiia CoKEHUS BEPOSITHOCTEH.

VYcnoBHAs BEPOSITHOCTb. Y MHOXKEHUE BEPOSITHOCTEH. JlepeBO CIIy4allHOTO HKCIIEPUMEHTA.
®opmyna noaHoi BepostHocTu. Popmyia baiieca. HezaBucumelie coObITHS.

BunapHblii ciyyaiiHbIil OnBIT (MCHIBITAHKE), yCleX U Heynada. He3aBucHMBble HCIBITAHMSL.
Cepust He3aBUCHMBIX HUCHBITAHUN 10 nepBoro ycmexa. [lepecraHoBku u daktopuan. Yucio
couetanuil. Tpeyronbuuk Ilackans. @opmyna 6unoma HproToHa.

Cepuss HezaBucuMbIX HcnbiTaHui bepnymnu. CiydaliHplii BbIOOp W3 KOHEYHOMU
COBOKYIIHOCTH.

Cnyuaiinas BenuuuHa. PacnpenesneHue BeposTHOCTeH. JluarpamMma pacnpelescHHUs.
Onepaunyu Hax ciaydyalHbIMM BeluuMHamu. buHapHas coydaiiHas BenuuuHa. [Ipumepsr
pacrpeneneHuii, B TOM YHCIIe TeOMETPHIECKOe U OMHOMHAIBHOE.

CoBMeCTHOE pacrmpeeieHue JBYX CIIy4yalHbIX BelnuM4MH. He3zaBucuMmble ciydaiiHbIe
BEIMYMHBI. MaTeMaTHUecKoe OKUAAaHWE clydaiiHON BenuuuHbl (pacnpenaeineHus). [Ipumepsl
OPUMEHEHHs MaTeMaTH4eCKOro OXHJaHUs (CTpaxoBaHHe, JoTepes). MaremaTtuyeckoe
OXHJaHue OMHApHOH ciyyailHOW BenuuuMHbI. MaTemaTuueckoe 0KHMJIaHUE CYMMBI CIy4YailHbIX
BEJIMYMH. MaTeMaTn4yeckoe 0’KuJaHNue TreOMETPUUECKOI0 1 OMHOMUAIBHOTO paclpeleIeHUH.

Jucnepcuss M CTaHAApPTHOE OTKJIOHEHHE CIy4alHOM BeNMMYMHBI (pacmpeneseHus).
Hucnepcuss OMHapHOM ciydaliHOW BelMMUYMHBI. MaTeMaTHuecKoe OKUAAHUE MPOU3BENIEHUS U
JUCTIEPCUsl CYMMBI HE3aBUCHUMBIX CITy4allHBIX BETWYMH. Jlucnepcus U cTaHAapTHOE OTKJIOHEHHE
OMHOMUAIBHOIO pachpeneneHus. Jucnepcus M CTaHIAPTHOE OTKJIOHEHHE TI'€OMETPUYECKOTO
pacnpeneneHusl.

11 KUIIACC

HepasenctBo UYeObrméBa. Teopema YeObiména. Teopema bepHymin. 3akoH OonbLIMX
yncen. Bpibopounsiit MeTon wuccienoBaHuil. BriGopounbie xapakTepucTtuku. OlleHHBaHUE
BEPOSITHOCTH COOBITHS 1O BEIOOPOUYHBIM JaHHBIM. [IpoBepka mpOoCTEHIINX THUIOTE3 ¢ TOMOIIBIO

W3YYEHHBIX paclpeaeacHuil.
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HenpepoiBable cinydaiinbie BeauyuHbl. [Ipumepsl. DyHKIUS TIOTHOCTH BEPOATHOCTH
pacnpezneneHus. PaBHOMEpHOE paclpeleleHue M €ro CBOWCTBA. 3aJauyd, NPUBOASAIINE K
[I0KA3aTeIbHOMY pacCIpeleieHuIo. 3ajaur, MPUBOJIALIME K HOPMAJIbHOMY pAacIpeAeiIeHUIO.
OYHKIMS IUIOTHOCTH BEPOSITHOCTH IOKA3aTeNIbHOTO pachpenesenus, (YHKIUS IUIOTHOCTH
BEPOSITHOCTH HOpPMaJbHOro pactpezneneHus. OyHKIMsS MIOTHOCTH M CBOMCTBA HOPMAaJIbHOTO
pacnpeeseHusl.

[TocnenoBaTenbHOCTh OAMHOYHBIX HE3aBHCHMBIX COOBITHH. 3ama4yu, NPUBOJAIIME K
pacupenenenuto [lyaccona.

KoBapuanusi nByx ciydaitHeix BenuuuH. Koaddunuent nuHerHoi koppensiuu. CoBMECTHbBIC
HAOMIO/IEHUsT NIBYX BEIMYMH. BbIOOpOUHBIM Kod(¢uimeHT koppensuuu. Pazmuume Mexmy
JIMHEMHON CBSI3bI0 W TNPUYMHHO-CICACTBEHHOW CBA3bIO. JIMHEHHas perpeccusi, METOH

HaWMMCHbIINX KBAJAPAaTOB.

INPEJIMETHBIE PE3YJIBTATbBI
K konmy 10 kinacca o0yyaronuiicss Hay4uTcs:

CBOOOJTHO OTIEPHPOBATH MOHATHIMHU: Tpad, IUIOCKUI rpad, cBsI3HBIN rpad, myTh B rpade,
LeNb, LIUKJI, AEPEBO, CTENIEHb BEPILLIMHBI, JE€PEBO CIy4alHOTO SKCIIEPUMEHTA,

CBOOOJTHO OIEpPUPOBATH MOHATUAMHU: CIyYalHBIM SKCHEpUMEHT (OmIbIT), Cly4yailHoe
cOOBITHE, 3JIEMEHTAapHOE cllyyailHoe COObITHE (3JIEMEHTapHbI MCXOJ) CIIy4allHOI'O OIIbITa,
HaXOJHUTh BEPOSITHOCTH COOBITUH B OIBITAX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMY;

HaxoJUTh U (OPMYIHPOBATH COOBITHA: TIEpECEUCHHE, OObEIMHEHUE TaHHBIX COOBITHH,
cOOBITHE, TPOTUBOMOJIOXKHOE JTaHHOMY, HCIOJb30BaTh AMArpamMMmbl Diijiepa, KOOpAMHATHYIO
OpsAMyI0 JJIs pelIeHHs 3a/ad, I0JIb30BaThCsl (OPMYJION CIOKEHHsI BEpPOSITHOCTEH JUIs
BEPOATHOCTEN JIBYX U TpEX CIy4YailHbIX COOBITUH;

ONEpUpPOBaTh MOHATHUAMHU: YCIOBHAasi BEPOSITHOCTh, YMHOXXEHHE BEPOSTHOCTEH,
HE3aBUCHUMbIE COOBITHSI, AEPEBO CIYUYailHOrO 3KCIEPUMEHTA, HAXOUTh BEPOSITHOCTH COOBITHI C
MOMOIIBIO TpaBWJIa YMHOXKEHUs, JIepeBa CIy4ailHOTO OIbITA, WCIOJB30BaTh (OPMYIY MOJIHOU
BEpOSATHOCTH, (hopMmyny baiieca mpu pemeHuu 3aaad, onpenessTh HE3aBUCUMOCTb COOBITUH 1O
dbopMyIie 1 O OpraHU3aliK CIy4ailHOro SKCIIEPUMEHTa;

NPUMEHSTh H3y4yeHHble KOMOWHATOpPHBIE QOPMYJbl [UIsl TEPEYUCICHUS D3JIEMEHTOB
MHOXECTB, DJIEMEHTapHbIX COOBITHH CIy4alHOTO OMbITa, pELIeHHs 3aJady 10 TEeOpHuu
BEpPOSITHOCTEM;

CBOOOJHO ONEpPUPOBATh MOHATUAMU: OMHAPHBIN CIy4yailHBIA ONMBIT (UCIIBITAHUE), YCIEX U

HEyaada, HE3aBUCUMBIC HCHBITAHHA, CCPUA HCHBITaHHﬁ, HaXOJUuTb BCPOATHOCTU COOBITHIA: B
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CEepHUM HUCNBITAHUN J0 NEPBOro yCIexa, B CEpUU MCHBbITaHUM bepHyiu, B ONBITE, CBSI3aHHOM CO
CIIy4aifHBIM BBIOOPOM M3 KOHEUYHOUW COBOKYITHOCTH;

CBOOOIHO  ONEpHpPOBATh  MOHATHSAMH:  CIy4ailHass  BEJIMYMHA,  pacHpeesieHue
BEpOATHOCTEH, AUarpaMMa pacrpeeieHus, OuHapHas ciy4aiiHas BeTMYMHA, T€OMETPHUYECKOE,
OMHOMUAIBHOE pacIipe/iesICHHE;

ONEpUPOBATh TMOHATHUSAMH: COBMECTHOE paCIpeelieHHe JIBYX CIIy4allHbIX BEJIMYMH,
MCIIOJIb30BaTh TAOJIUILy COBMECTHOTO PACIIPEACICHUS ABYX CIyUYalHbIX BEITMYWH AJIS BELICICHUS
pacupeneneHus — KaxIou BEJIMYMHBI, ONpENEICHUs]  HE3aBUCUMOCTHU CIIy4alHbIX
BEJIMYMH; CBOOOJHO ONEpUpOBaTh MOHATHEM MAaTeMaTUYECKOTO OXKUJAHUS  CIy4daiHON
BEJIMYUHBI (pacipeiesieHus ), IPUMEHATh CBOMCTBA MAaTEMAaTUYECKOTO OXXHUAAHUS MIPU PELICHUU
3a/1a4, BBIYUCIATH MaTeMaTHYECKOE OXHUJAaHHE OWHOMHUAJIBHOTO U TE€OMETPHUYECKOTO
pacnpezieieHuii; CBOOOJHO OINEpUpPOBaTh MOHATUSMHU: AUCIEPCHS], CTaHIAPTHOE OTKIOHEHHE
CIy4yalHOM  BEJNMYMHBI, [MPUMEHSATh  CBOWCTBA  JHUCIEPCUU  CIyYallHOM  BEJIMYMHBI
(pactipeiesieHns) MpU pEIICHUW 3a/ad, BBIYHCIATH JAMCIEPCUIO M CTAaHIAAPTHOE OTKIOHEHUE
F€OMETPUUYECKOr0 U OMHOMHUAIBLHOTO PACTIpEICTICHUH.

K konmy 11 kiacca o0yyaromuiicss Hay4uTCs:

BBIUMCIISATH BBIOOPOUHBIE XAPAKTEPUCTHUKM IO JaHHOW BBIOOpDKE U  OILIEHHUBATH
XapaKTePUCTUKU TEHEPATbHOM COBOKYIMHOCTHU JaHHBIX 110 BBHIOOPOUYHBIM XapaKTEPUCTUKAM.
OueHuBaTh BEPOATHOCTH COOBITUH M TMPOBEPSATH MPOCTEUINE CTATUCTUYECKHUE TUIIOTE3bI,
MOJIb3YSICh U3YYEHHBIMH PaCIpEAeIICHUSIMU;

NPUBOAUTH MPUMEPHI 3aJay, MPUBOALIMX K IOKA3aTeIbHOMY pacCIpeiesieHHUI0, 3aj1ad,
MPUBOIAIINX K HOPMAIBHOMY pactipeaesiennto. OnepupoBarh MOHATUAMU: (YHKIHS TIJIOTHOCTH
BEPOSITHOCTH TIOKA3aTEJILHOTO paciipeesieHns], GyHKIMS TUIOTHOCTH BEPOSTHOCTH HOPMAJILHOTO
pacnpeneneHusi, (pyHKIUS TUIOTHOCTH U CBOWCTBA HOPMAJILHOTO paclpeiesieHus; ONpeaesTh

KO3 PULMEHT TMHEHHONW KOPPETALMH, BBIOOPOUHBIN KOI(D(DUIIMEHT KOPPEALHH.
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TeMaTnuyeckoe MIIAHMPOBaHUE «AJIredpa M HA4YaJIa MATEMATHYECKOT0 AHAJIU32»

10 kaace
Kommnuecso
Ne o/ 4ACOB OnekTpoHHble  (IUQPOBHIC)
) o0pazoBareibbie pecypChl
c —
HaI/IMeHOBaHI/Ie pa3,[[eJ'IOB BCCFO E" % ﬁ
A TEM IPOrpaMMBbl z = S
z = &
https://resh.edu.ru/subject/lesson/
1565/start/https://www.yaklass.ru
2 1 /p/algebra/9-klass/neravenstva-i-
sistemy-neravenstv-
[ToBTOpEeHme, 0600MICHNE, .
N 9125/povtorenie-sposobov-
CUCTEMaTHU3alAa 3HaHUN . _ _ _
resheniia-lineinykh-i-
kvadratnykh-neravenstv-12311
MHuoxectBO
IENCTBUTENIBHBIX YUCEIL. https://www.vaklass.ru/p/algebra/
MHOTrO4IEHBI. 10-klass/deistvitelnye-chisla-
24 .
ParnmoHanbHbIe ypaBHEHMUSI profilnyi-9102
H HCPAaBCHCTBA. CI/ICTCMLI
JIMHEWHBIX YPAaBHEHUN
DyHKIH 1 rpadUKHL. https://www.yalflass.ru/p/alqebra/
11-klass/stepeni-s-ratcionalnym-
Crenennast GyHKIHUS C 12 X
pokazatelem-korni-stepennye-
LIEJIBIM [TOKa3aTEeIEM »
funktcii-11016
Ap quMemquKHH KOpeHb https://resh.edu.ru/subject/lesson/
N — O CTCTICHH. 15 5569/conspect/159262/
HppaunoHanbHble
YpaBHEHUA
[TokazarenbHas GyHKIHS. 10
[Toka3arenbHble ypaBHEHHUS
Jlorapupmuueckas GyHKIUS. https://www.yaklass.ru/p/algebra/
Jlorapudmuaeckue 18 11-klass/logarifmy-pokazatelnaia-
ypaBHEHHS i-logarifmicheskaia-funktcii-9160
https://www.yaklass.ru/p/algebra/
10-klass/formuly-
Tpuronomerpudeckue 22 preobrazovaniia-
BBIPAXCHUS ¥ YPaBHCHHUS trigonometricheskikh-vyrazhenii-
9146
TTocienoBarenbHOCTH 10 https://resh.edu.ru/subject/lesson/
U TIPOTPECCUH 5223/conspect/326716/
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http://www.yaklass.ru/p/algebra/
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8 HenpepoiBHble QyHKINH. 20 1 http://www.prosv.ru/info.aspx?ob
[TponsBoaHas no=12802;

9 [ToBTOpEHmE, 0000IIECHNE, 3 1
cucTeMaru3anus 3HaHui

O01I€ee KOJIHYECTBO YACOB 136 10
1o mporpamMme
11 ki1ace

KonnuectBo

Nern/n | HammenoBanue 1acoB OnexTpoHHbIe (1IU(POBLIC)
paszesoB u Beero | 2 o E 00pasoBaTesbHBIC PECYPHI
TEM MPOTPaMMBbI e 3 5

5 % g
Z o= 2
IToBTOpEHME,

1 000011IeHNE, 3 1
cUCTEMAaTH3aLUA
3HaHUU
Uccnenosauue https://www.yaklass.ru/p/algebra/10-

) ynkuumii ¢ N 1 klass/sinus-i-kosinus-tangens-i-
TTOMOTIRIO - kotangens-svoistva-i-grafiki-
[IPOU3BOJIHOM ] ] ]

trigonometricheski -
10781

3 [TepBooOpaznas no, 1
WHTETpal
I'pacduxu
TPUTOHOMETPUYECKHU https://resh.edu.ru/subject/lesson/4738/conspe

4 X pynxuii. Tpurono 14 1 ot/

METpHYECKUe B
HEpaBEHCTBA
Hppaumonaisibie https://resh.edu.ru/subject/lesson/4155/cons
IIOKA3aTCIIbHBIC U JIOT
5 apupmMuyeckue 24 11 pect/
HEPaBEHCTBA
KomriekcHeie https://resh.edu.ru/subject/lesson/4115/cons

6 uncaa 10 |1 pect/149104/

7 HarypanbHsie 10 1
M IIeNbIC YHClIa
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http://www.prosv.ru/info.aspx?ob
http://www.yaklass.ru/p/algebra/10-
http://www.yaklass.ru/p/algebra/10-
http://www.yaklass.ru/p/algebra/10-

CucreMsl

paLMOHAIBHBIX, UPPALH
OHAJIBHBIX II0KA3aTEIIbH

http://mathege.ru/or/ege/Mainhttp://ww

8 BIX B 12 1 w.rubricon.ru/
norapuGpMUIECKUX
ypaBHEHU I
9 3agayu ¢ 16 1 https://resh.edu.ru/subject/lesson/4145/start
napameTpamMu /111179
[ToBTOpenue, 060011
€HHe, CHCTeMAaTHu3all
10 WS 3HAHUU 13 1
O01ee KOJIHYECTBO YaCOB
1o mporpamMme 136 | 10
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http://mathege.ru/or/ege/Main
http://mathege.ru/or/ege/Main
http://www.rubricon.ru/

TemaTnueckoe miianupoBanue «I'eomerpus»

10 kiaace
Ne /1| Hapvenosanue pasnenoB Komriectso DnekTpoHHBIC (IU(PPOBHIE)
qacoB
1 TEM IMporpaMmbl
Kontpoisn 00pa3zoBaTeNIbHBIC PECYPChI
Bcero PpIC
paboThI
1 [ToBTOpenue, 06o0IICHNE U 2
cUCTeMaTHU3alus 3HaHUN
https://resh.edu.ru/subject/lesson/4
2 Beenenue B ctepeomerputo | 23 1 756/conspect/203541/

https://www.yaklass.ru/p/geomet
ria/10-klass/parallelnost-v-
prostranstve-10435/opredelenie-

Bsaumuoe i-svoistva-

3 PaCTIONOKCHHC HPAMBIX 6 skreshchivaiushchikhsia-

B IIPOCTPAHCTBE ] )
priamykh-ugol-mezhdu-priam -
11302/re-a224bc37-6¢cce-4611-
b28c-1d8214149f6f

4 [MapamienbHOCTH g https://resh.edu.ru/subject/lesson/6

TMPSMBIX U TIIOCKOCTEH 065/conspect/125650/

B IIPOCTPAHCTBE

[MepneHUKYIIAPHOCH https://resh.edu.ru/subject/lesson/4

5 HpAMBIX 1 25 1 724/conspect/
IIJIOCKOCTEN B
MIPOCTPAHCTBE
6 Vsl u paccTossHUS 16 1
https://resh.edu.ru/subject/lesson/6
7 MHOTOrpaHHHKH 7 1 018/conspect/221549/
https://resh.edu.ru/subject/lesson/4
8 BekTopsl B IpocTpaHCcTBE 12 758/conspect/21647/
9 [ToBTOpeHnue, o600IIeHNE 3 5
1 cucreMaTtui3anusi
3HAHUU
O011ee KOJINYECTBO YaCOB 102 5
110 IIporpamMmme
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http://www.yaklass.ru/p/geom
http://www.yaklass.ru/p/geom

11 kaace

No 1/ KosmuectBo wacos DNeKTPOHHBIE (ITUGPOBEIC)
- HanmeHnoBanue pa3nenon Bcero KOHTpOJIBHBIE obpaszoBaTesibHble pecypcbl
1 TCM IIpOrpaMMbI P a6 OTBI
1 AHanuThueckas reoMeTpus 16 | 1
https://resh.edu.ru/subject/les
son/2511/start/https://resh.ed
[ToBTOpEHME,
2 0600IIeHHe U 15 |1 u.ru/subject/le
cucTeMaTu3anus 3HaHU1 sson/2036/start/
3 O0BEéM MHOTOTPaHHHKA 17 1 www.online.prosv.ru.
http://www.shevkin.ru/?acti
4 T 24 1
©1a BpatiermA on=Page&ID=709:
[Tnomany noBepxXHOCTH U http://www.shevkin.ru/?acti
5 00BEMBI KPYTJIBIX TEI 9 1
on=Page&ID=709;
http://www.prosv.ru/info.as
6 5 1
HBricenis px?o0b no=12802;
[TosTOpenne, 0600MIEHNE 1 https://resh.edu.ru/subject/le
7 cucTeMaTH3alus 3HaHuH 16 2
sson/4756/start/203542/
O6Lee KOAIMYECTBO YAacoB Mo
nporpamme 102 8
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http://www.online.prosv.ru/
http://www.shevkin.ru/?acti
http://www.shevkin.ru/?acti
http://www.prosv.ru/info.as

TemaTHueckoe IVIAaHUPOBAaHHUE «BePOflTHOCTb H CTATHCTHKA»

10 kaacce
KonmgectBo 4acoB
Ne KonTponsuele  [IpakTuueckue OIEKTPOHHbIe
HaumenoBanue (uudpoBbIe)
paboThI paboThI
/i pa3liesioB U TEM o0Opa3oBaTeNbHbIC
IIPOrpaMMbl Beero pecypenl
https://resh.edu.ru/sub
L DJIeMEHTBI TCOPUHU 3 ject/lesson/3751/con
rpadoB spect/326747/
Ciy4aifHble  OIBITHI
1 ClydaHHbIC https://resh.edu.ru/su
COOBITHS, ONBITBI C bject/lesson/4089/co
AJIEMEHTAPHBIMHU
UCXO/IaMU
Omneparuu Hajl https://resh.edu.ru/su
3 MHOKECTBAMH U 5 bject/lesson/4089/co
COOBITHSIMH, CIIOKEHHE, ns
YMHOKEHHE BEPOATHOCTEM. pect/131702/
VYcnoBHass ~ BEPOSATHOCT.
HezaBucumelie coObITHS
4 DnemMeHThl KOMOUHaTOpuku | 4 1
Cepun https://resh.edu.ru/su
5 IMOCJIEJOBATENIBLHBIX 5 bject/lesson/3751/ma
HCIIBITAHUI in/
326752/
CiyuaiiHble BETMYMHBI 1 https://resh.edu.ru/sub
6 pacnpeseeHus 14 1
ject/lesson/3751/main/
O011ee KOJIMYECTBO YACOB
1o nporpamMmme 34 2
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11 kiaace

Ne | HanmenoBanue KoJuuecTBO 4acoB
paszienoB u DOnexTpoHHBIE (IUPPOBLIC)
00pa3oBaTeNbHBIE PECYPCHI

n/n
TEM IIPOTPaMMBI Beero | Kontpo  TIpaktuy

JIBHBIC €CKUEC

paboTbl | paboOTHI

https://www.yaklass.ru/p/alge
3aK0H OOJIBIIUX YHUCET bra/11-klass/nachalnye-
svedeniia-matematicheskoi-
statistiki-9176/tcentralnye-

1 5 tendentcii-12004/re-
6d05d6a8-6254-44a2-81be-
33dcbb64d87a

DJIeMEHTBI https://resh.edu.ru/subject/lesso
MaTEMaTHYECKON n/3409/main/

2 CTaTUCTUKU 6

3 Hel‘[peUpBIBHBIe 4
ClIy4yalHbIe

BEJIMYMHBI (pactp
eieNIeHus),
nokaszaTejabHOe U

HOpMAJIbHOC
pacupCaciICHuA
4 https://www.yaklass.ru/p/alge
Pacnpenenenue bra/11-klass/nachalnye-
ITyaccona svedeniia-matematicheskoi-
statistiki-9176/sluchainye-
2 velichiny-12001/re-1f57e6cd-
53ec-4d32-9ea2-
134aec02c49f

https://www.yaklass.ru/p/alge
bra/11-klass/nachalnye-
svedeniia-matematicheskoi-
Caasb Mexay statistiki-9176/zakon-
CITyHanHbIMH raspredeleniia-veroiatnostei-
zakon-bolshikh-chisel-
10288/re-161d12ad-5034-
4bae-8bch-204dcd940823

5 BCINYHNHAMH 6

O060061EHNE U

cUCTeMaTHu3anus 3HaHUHU

KOJIHYECTBO YaCOB
Oo0nree Ko €CTBO 4aC0 34 1 0

10 MporpamMme

35


http://www.yaklass.ru/p/alge
http://www.yaklass.ru/p/alge
http://www.yaklass.ru/p/alge
http://www.yaklass.ru/p/alge
http://www.yaklass.ru/p/alge
http://www.yaklass.ru/p/alge
http://www.yaklass.ru/p/alge
http://www.yaklass.ru/p/alge
http://www.yaklass.ru/p/alge

