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1.HOACHUTEJIBHASA 3AIINCKA
CBenenusi 00 y4eOHOI mporpamMMe Ha OCHOBe, KOTOPOH coCTaBJieHa padouyasi mporpamma
y4eOHOro nmpeamMera
[IporpamMma o MaremaTuke 6a30BOro ypoBHS AJis 00y4aOIIUXCsl HA YPOBHE CPEAHETO 00IIEro
obpazoBanus pazpadorana Ha ocHoBe PI'OC COO ¢ yu€ToM COBPEeMEHHBIX MUPOBBIX
TpeOoBaHUH, MPEAbSIBIIEMbIX K MaTEMaTHUECKOMY 00pa30BaHHUIO, U TPAJUINI POCCUNCKOTO
oOpa3oBanus. Peanusanus mporpaMmMbl IO MaTeMaTHKE 00ECIIEYNBACT OBJIAICHUE KIFOYEBBIMU
KOMITETEHIIMSIMH, COCTABIISIOIIMMU OCHOBY JUISI CAMOPA3BUTHS U HETIPEPHIBHOTO 00pa30BaHUs,
LEJIOCTHOCTh OOMIEKYJIBTYPHOTO, TMYHOCTHOTO Y TIO3HABATEIILHOTO PA3BUTHUS JIMYHOCTH
o0yJaronmxcs.
B nporpaMme 1o MareMaTuke yuTeHbl UIEH U M0J10)keHNs «KoHLenuun pa3BuTus
MaTemaTuueckoro odpazosanus B Poccuiickoit denepanun». B cooTBeTcTBUM ¢ Ha3BaHUEM
KOHIICTILIMY MaTeMaTu4eckoe 00pa3oBaHKe JI0JDKHO, B YACTHOCTH, pEIIaTh 3a/1a4y 00ecreueHus
He00XOIMMOT0 CTpaHe YKuciia 00y4JaroluXcsi, MaTeMaTHYeCcKas MOAr0TOBKAa KOTOPBIX JOCTaTOYHA
TUISL TIPOJIOJKEHUSI 00pa30BaHMsI 10 Pa3IMYHBIM HAIIPABICHUAM, BKIIIOYas MPENOJaBaHue
MaTeMaTHKHU, MaTeMaTHYeCKUE HCCe0BaHus, padoTy B cepe nH(HOPMALMOHHBIX TEXHOJIOTUH U
APYTUX, a TAKXKe 00eCreueHus U KaKI0T0 00YJaroIerocss BO3MOKHOCTH JTIOCTHIKECHUS
MaTeMaTHYeCKON MOJATOTOBKU B COOTBETCTBUH ¢ HEOOXOIUMBIM €My ypoBHEM. MIMeHHO Ha
pellIeHre 3TUX 3aj]ad HalleJIeHa IIporpaMma 1o MaTeMaTHKe yrilyOJEHHOTO ypOBHSI.
B snoxy uudpooii Tpancopmanmu Bcex cdep 4enoBeuecKoi AesITeTbHOCTH HEBO3MOXKHO CTaTh
00pa30BaHHBIM COBPEMEHHBIM YEIOBEKOM 0€3 XOpOIIeH MaTeMaTHIeCKOI MMOATOTOBKH. DTO
00yCIIOBJICHO TE€M, YTO B HAIlIA JHHU PACTET YHCIIO CIEUATbHOCTEH, CBI3aHHBIX C
HETIOCPEICTBEHHBIM IPUMEHEHNEM MaTEMAaTHUKH: U B chepe SIKOHOMUKH, U B OU3HECE, U B
TEXHOJIOTHYECKHX 00JacTsX, U Jaxke B TyMaHUTapHbIX cpepax. Takum oOpazom, Kpyr
00yJaroImuXxcs, sl KOTOPBIX MaTeMaTHKa CTAHOBUTCS 3HAYMMBIM MTPEIMETOM, (DYHIaMEHTOM
o0pa3oBaHMsl, CYIIECTBEHHO paciiupsieTcs. B Hero BXoaat He TOIbKO 00yJaromuecs,
TUTAHUPYIOIIHAE 3aHUMAThLCSI TBOPUYESCKOW U UCCIICIOBATEIBLCKON pad0TOM B 00JIACTH MaTEeMAaTHKH,
nH(MOpPMATUKH, (DU3UKHU, SKOHOMHUKH U B IPYTHX 00JaCTIX, HO U T€, KOMY MaTeMaTHKa HY»Ha JIJIs
WCIOJIB30BaHUs B MPO(eccHsix, He CBA3aHHBIX HEMTOCPEIICTBEHHO C HEM.
[TpuknaaHas 3HaYMMOCTh MaTeMaTHKH 00YCIIOBIIEHA TEM, YTO €€ IPEIMETOM SIBIISIOTCS
(yH1laMeHTaJIbHbIE CTPYKTYpPBI HAIIETO MUpPA: MPOCTPAHCTBEHHBIE (POPMBI U KOJIMUYECTBEHHBIE
OTHOIIECHMS, (YHKIMOHATIbHBIE 3aBUCUMOCTH M KATErOpUU HEONPEAeIEHHOCTH, OT IPOCTEHIINX,
YCBAaUBAaEMBIX B HEMOCPEICTBEHHOM OIIBITE, 0 JOCTATOYHO CIOKHBIX, HEOOXOIUMBIX JIs
Pa3BUTHUS HAYYHBIX U TEXHOJIOTMYECKUX HIel. be3 KOHKpEeTHhIX MaTeMaTUYeCKUX 3HAHUI
3aTpyJHEHO MOHUMAaHKE IPUHIIMIIOB YCTPOWCTBA U UCIIOJIb30BAaHUSI COBPEMEHHON TEXHUKH,
BOCIIPUATHE U MHTEPIIPETALMs] pa3HO0Opa3HO COIMaTbHON, SKOHOMUYECKOH, MOTUTHYECKON
nHpopmanuu, MmanodPp¢peKTUBHA OBCEIHEBHAS TPAKTHYECKAs e TeIbHOCTh. Bo MHOTHX cepax
npo¢eCCHOHATILHOM 1eATENIbHOCTH TPEOYIOTCS YMEHUS BBIOIHATH PACYEThI, COCTABIISATh
QITOPUTMBL, TPUMEHATH (DOPMYJIbI, IPOBOUTH T€OMETPUUECKUE U3MEPEHHUS U TOCTPOEHHUS,
9UTaTh, 00pabaThIBaTh, UHTEPIPETUPOBATH U MPEACTABIATH HHPOPMAIUIO B BUAE TAOJHIL,
auarpamm U rpaukoB, MOHUMATh BEPOSITHOCTHBIN XapaKTep CIydYailHbIX COOBITHH.
OHOBPEMEHHO C pacuIMpeHreM chep NpUMEHEHNUs MaTeMaTHKU B COBPEMEHHOM O0ILECTBE BCE
00Jj1ee BaKHBIM CTAHOBHUTCSI MATEMAaTHUYECKHUI CTUIIb MBIIIIEHUS, TPOSIBIISIOIIMICS B
OIpeECIEHHBIX YMCTBEHHBIX HaBbIKaxX. B mporecce n3yueHuss MaTeMaTUKH B apceHall IPUEMOB U
METO/IOB MBIIIIEHHUS YeJIOBEKA €CTECTBEHHBIM 00Pa30M BKIIIOUAIOTCS MHIYKIMS U JeAYKLINS,
0000111eHUe U KOHKPETH3AIHsl, aHAJTU3 ¥ CUHTE3, KilacCU(UKALUs U CUCTeMaTH3aIus,
abctparupoBanue u aHasnorus. OObEeKThl MAaTEMATUYECKUX YMO3aKIOUEHHH, TpaBHiia UX
KOHCTPYMPOBAHMSI PACKPBIBAIOT MEXaHU3M JIOTHYECKUX ITOCTPOEHUH, CHOCOOCTBYIOT BBIpaOOTKE
yMeHHs GOpMYyIUPOBaTh, 00OCHOBBIBATH U JOKA3bIBaTh CYKJIEHUS, TEM CaMbIM (OPMHUPYIOT
JOTUYECKUI CTUITh MBIIIUIEHUS. Beayas poib NprHAIISKUT MaTeMaTuke B POPMUPOBAHUU
ITOPUTMUYECKON KOMIIOHEHTHI MBIIIJICHUS M BOCIIUTAHUM YMEHUI 1eCTBOBATH 110 3aJJaHHBIM
aJIrOpUTMaM, COBEPILIEHCTBOBATh U3BECTHBIE M KOHCTPYHPOBATh HOBBIE. B mpoliecce pemienus
3a]1a4 — OCHOBBI U1 OpraHU3aluy y4eOHOH 1eATelbHOCTH Ha YpOKaX MaTeMaTUKU — Pa3BUBAIOTCS
TBOpUYECKasi U MPUKJIAAHAs] CTOPOHBI MBIIICHHUS.



OOyueHnne MaTemMaTHKe Aa€T BO3MOXHOCTh Pa3BUBATh Y OOYYAIOIIMXCS TOUHYIO, PAllMOHATIHHYIO
1 MHPOPMATUBHYIO pedb, YMEHHE OTOMpaATh HauOoJee MOAXOASIINE SI3bIKOBBIC, CHMBOJIUYECKHE,
rpaduyecKue cpeacTBa s BRIPAXKECHUS CYKIEHUHN U HATJISIIHOTO UX MPECTaBICHUS.
Heo0xouMbIM KOMITOHEHTOM OOIIEH KYIbTYPhl B COBPEMEHHOM TOJIKOBAHUU

SBJIAETCS 00lIee 3HAKOMCTBO C METOJaMHU IMO3HAHUS JEHCTBUTEILHOCTH, MIPEACTABICHUE O
peIMeTe ¥ METO/Ie MAaTEMATHKH, €T0 OTIIMYUSAX OT METO/I0B €CTECTBCHHBIX H T'yMaHUTaPHBIX
HayK, 00 0COOEHHOCTAX MPUMEHEHHUsI MaTeMAaTUKH JIJIsl pEeIICHHs] HAyYHBIX U MPUKIIAIHBIX 33/1a4.
Takum oOpa3om, MaTeMaTHYECKOE OOpa30BaHNE BHOCUT CBOM BKJIaA B (popMHpoBaHUE 00IIEH
KYJIbTYpPbI UEJIOBEKa.

N3ydyeHne MaTeMaTHKU CIIOCOOCTBYET 3CTETUYECKOMY BOCIIUTAHUIO YENIOBEKa, TOHUMAHUIO
KpacoThl M U3SIIECTBA MATEMATHUECKUX PACCYKICHHUH, BOCIPHUITHIO T€OMETPHIECKHUX (OPM,
YCBOCHHUIO UJIEU CUMMETPUH.

[TpuoputerHpiMu nensiMu oOyueHust matemaruke B 10—11 kiaccax Ha yriryOJI€HHOM YpOBHE
MIPOJOJIKAIOT OCTaBaThCSI:

e (opmupoBaHUE EHTPAILHBIX MATEMATHYECKUX TMOHATUHN (YUCIIO, BEIIMYNHA,
reoMeTpuueckas ¢purypa, nepeMeHHasi, BEpOSITHOCTh, PYHKIIMS, TPOU3BOIHAS, UHTErpa),
00eCTICUNBAIOIINX TIPEEMCTBEHHOCTh U TIEPCIIEKTUBHOCTh MATEMATHICCKOTO 00pa3oBaHus
oOyuaromuxcs;

e [O/BE/ICHNE O0YUYAIONIUXCS HA JOCTYITHOM JIJIsl HUX YPOBHE K OCO3HAHUIO B3aMOCBSI3U
MaTEMaTHKHU ¥ OKPYKAIOIMIETO MUPa, TOHUMAaHUI0 MAaTEMATHKHU KaK 4acTH 001ei
KYJIbTYpPbI 4€JIOBEUECTBA;

® Pa3BHUTHEC UHTCIUICKTYaJIbHBIX M TBOPUYCCKHUX CIIOCOOHOCTEH 00YyJarOIIHUXCs,
MMO3HABATEIFHON aKTUBHOCTH, UCCIICAOBATEIHCKUX YMEHHUH, KPUTUIHOCTH MBITILICHUS,
MHTEpeca K M3YUeHHIO MaTeMaTUKH;

e (opmupoBanue GyHKIIMOHATHLHOW MaTEeMaTHYECKOH I'PaMOTHOCTH: YMEHHUS PACIO3HABAThH
MaTEMaTHYECKHUE aCIEeKThl B PEajbHBIX KU3HECHHBIX CUTYallUAX W MPHU U3YUYCHUU TPYTHX
y4eOHBIX TPEIMETOB, MPOSABICHUS 3aBHUCHUMOCTEH M 3aKOHOMEpHOCTeH, (hOopMyIupoBaTh
WX Ha S3bIKC MATEMATHKHU M CO3/[aBaTh MAaTEeMAaTUYCCKUE MOJICIIN, IPUMEHSATh OCBOCHHBIM
MaTeMaTHUeCKUi  ammapar Juid  pelleHds  MPaKTHKO-OPHEHTHPOBAHHBIX  3ajad,
WHTEPIPETUPOBATH U OIICHUBATH MMOJTYYECHHBIE PE3YIIbTATHI.

2. O0masi xapaKTepUCTHKA y4eOHOI0 nmpeaAMeTa

OCHOBHBIMU JIMHUAMHU coJiepxkaHus MaTeMaTHk B 10—11 knaccax yriyOiaEHHOTO ypOBHS
ABIAIOTCS: «Yucna U BeIUKUCICHUSY, «Anredpa» («Anredpandeckue BbIpaXXeHUs», «YpaBHEHUS U
HepaBeHCTBa»), «Havana Maremarnyeckoro aHanuszay, «I'eomerpus» («I'eomerprudeckue GUrypsl
U UX CBOMCTBay, «M3MepeHne reoMeTpuyeckiux BeITUUUH»), «BepoaTHOCT U CTaTUCTHUKA.
JlaHHBIE JIMHUY Pa3BUBAIOTCS MapauIeIbHO, KaKAas B COOTBETCTBUH ¢ COOCTBEHHOM JIOTMKOH,
OJIHAKO HE HE3aBUCUMO OJIHA OT APYr'Oi, a B TECCHOM KOHTaKTe U B3aumonenctesuu. Kpome sroro,
uX 00BbEeIMHSAET JOrMUYecKasi COCTABIIAIOIIAsl, TPAJIULIMOHHO IPUCYIIasi MaTeMaTHKe U
MIPOHHU3BIBAIOIIAS BCE MAaTEMAaTUYECKUE KYpPChI U coziepkarenbHble TMHUU. ChopMynupoBaHHOE
B0 ®I'OC COO TpeboBaHuEe «yMEHHE ONEPUPOBATH MOHATUSAMHU: ONpEeIeHNE, aKCUOMA,
TeopeMa, CIIe[ICTBHE, CBONCTBO, IPU3HAK, J0KA3aTeIbCTBO, PABHOCUIbHBIE (POPMYINPOBKH,
yMeHue GpopMysInpoBaTh 0OpaTHOE U MIPOTHBOIOIOKHOE YTBEPKICHUE, TPUBOAUTH IPUMEPHI U
KOHTPIIPUMEDPBI, HUCII0JIb30BATh METOJT MaTEMaTUYECKOM UHTYKIIUH, IPOBOJUTH JI0Ka3aTeIbHbIE
paccyXIeHHUs IIpU PELICHUHN 3a/1a4, OLIEHUBATh JIOTHYECKYIO IPABHIIBHOCTD PACCyKIACHUI
OTHOCHTCS KO BCEM yueOHBIM KypcaM, a pOPMUPOBAHUE JIOTHUECKUX YMEHUH pacipenensiercs no
BCEM TrojlaM 00y4YeHHs Ha YPOBHE CpeAHero ooiiero oopa3oBaHusl.

B cootBerctBrn ¢ ®I'OC COO maremaTHKa SBISETCS 00513aTENbHBIM IPEIMETOM Ha TaHHOM
ypoBHe o0Opa3zoBanus. Hactosieil mporpaMMoii mo MaTeMaTUKe IpeaycMaTpuBaeTCs U3yuyeHue
yueOHoro npenmera «MaTeMaTuka» B paMKax TpEX ydeOHBIX KypcoB: «Anredpa 1 Havana
MaTeMaTHYeCKOro aHaiuza», «['eomerpus», «BeposSTHOCTh U cTaTUCTHKa». POpMUpOBaHUE
JIOTHYECKUX YMEHUI OCYIIECTBIISIETCS. Ha MPOTSHKEHUH BCEX JIET 00yueHHsl Ha yPOBHE CPEAHETr0



o01ero o0pa3oBaHus, a 3JIEMEHTHI JIOTUKU BKJIIOYAIOTCS B COJCPIKAaHUE BCEX HA3BAHHBIX BBIIIEC
y4eOHBIX KypCOB.
3. Onucanne MecTa y4eO0HOro npeaMeTa B y4eOHOM IIaHe

OO1m1ee KOJIMYECTBO YacOB, HAIPABJICHHBIX HA M3YYCHUE MATEMAaTUKU HA YrIyOJICHHOM ypOBHE —
272 (8 yacoB B Henento: 4 y-anreOpa W Hayala MaTeMaTHYECKOTO aHaiIu3a;34y-reoMerpusi, lu-
BEPOSITHOCTh U CTATUCTHKA).

4. JIM4HOCTHbIE, MeTanpeIMeTHbIe W MNpeJIMeTHbIe Pe3yJabTaThl OCBOEHUS Y4eOHOI0
npeaMera

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpamIaHCKOr0 BOCIUTAHMS:

c(hOpPMHUPOBAHHOCTD IPAKTIAHCKOM IMO3HMIIMKM 00YYarOIIETOCs KaK aKTUBHOTO U OTBETCTBEHHOTO
YJIeHA POCCUIICKOTO OOIIECTBa, MPEACTABICHUE O MATEMATHYECKUX OCHOBAX (DYHKIIMOHUPOBAHHUS
Pa3IMYHBIX CTPYKTYP, ABJIECHUH, IPOLIEYP TPAKIAHCKOTO 00IIecTBa (BHIOOPHI, OMIPOCH U
JIPYroe), yMEeHUe B3aMMOJIeUCTBOBATh C COLMATBLHBIMU MHCTUTYTaMH B COOTBETCTBHH C UX
GYHKIUSMU ¥ Ha3HAUCHUEM;

2) NaTPUOTHYECKOT0 BOCIIMTAHMS:

c(OpPMHUPOBAHHOCTH POCCUICKON TPaXIaHCKON UACHTUYHOCTH, YBAKECHHUS K MPOIIJIOMY U
HACTOSIIEMY POCCUMCKOW MAaTEMATHUKH, IECHHOCTHOE OTHOILLICHUE K JIOCTUKEHUSIM POCCUMCKUX
MAaTeMaTHUKOB U POCCUHUCKON MaTeMaTHYECKOM IIKOJIbI, UCIIOJIb30BAHUE ITUX JIOCTHXKEHUH B
IPYTHUX HayKax, TEXHOJIOTHUAX, chepax SIKOHOMHKH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHUE JYXOBHBIX IIEHHOCTEH POCCUIICKOTO Hapo1a, CPOPMHUPOBAHHOCTH HPABCTBEHHOTO
CO3HaHUs, STUYECKOTO MOBEJICHUS, CBSI3aHHOTO C TPAKTUYECKUM ITPUMEHEHUEM JTIOCTHUXKEHUI
HayKU U JeSTEIHHOCTHIO YUEHOTO, OCO3HAHUE JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMUYHUBOTO
Oyymero;

4) 3cTeTHYEeCKOro BOCIUTAHMSI:

3CTETUYECKOE OTHOUIEHUE K MUPY, BKJIKOYAsi 3CTETUKY MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4, PEIICHU, PACCYKIEHUN, BOCTPUUMYHBOCTh K MATEMAaTUYECKUM aCTIEKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) pu3nveckoro BOCHUMTAHUSA:

c(hOpMHUPOBAHHOCTh YMEHUS IPUMEHATh MaTeMaTHUECKUE 3HaHUS B MHTEpecax 3/I0pPOBOTO U
6e3omacHOro 00pa3a KU3HHU, OTBETCTBEHHOE OTHOIIIEHHUE K CBOEMY 3/I0POBBIO (310pOBOE MUTAHUE,
cOanmaHCHUPOBAHHBIN PEKUM 3aHATUN U OTABIXA, peTyNspHas GU3NYecKasi akTUBHOCTD ),
(bU3UIeCKOe COBEPIIEHCTBOBAHUE MPHU 3aHATHUSIX CIIOPTUBHO-037]0POBUTEIBHOMN NESITEIbHOCTHIO;
6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTH K TPYly, OCO3HaHHUE IIEHHOCTH TPYIOTIO0US, MHTEPEC K Pa3IMUHBIM chepam
npodeccnoHaNbHOM IeSATENbHOCTH, CBSI3aHHBIM C MATEMAaTUKON U €€ MPHIIOKEHUSIMU, YMEHUE
COBEpIIIATh OCO3HAHHBIN BBIOOP OyayImei mpodeccuu 1 peaau3oBbIBaTh COOCTBEHHBIE
KU3HEHHBIE TUIaHbI, TOTOBHOCTh U CIIOCOOHOCTh K MAaTEMAaTUYECKOMY 00pa30BaHUIO U
caM000pa30BaHUIO Ha MPOTSHKEHUU BCEH JKU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUU
MPaKTUYECKUX 33/1a4 MaTEMaTUYECKOW HaIPaBIECHHOCTH;

7) IKOJIOTrM4eCKOr0 BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH IKOJOTUIECKON KYJIbTYphI, IOHUMaHHUE BIUSHUS COIMATHHO-IKOHOMHYECKUX
MPOIIECCOB HAa COCTOSTHUE TIPUPOTHON U COIMATBHOM CpPeIbl, 0CO3HAHUE TJIO0AIBHOTO XapaKkTepa
IKOJIOTHUECKUX MPOOIEM, OpUEHTAIMS Ha MPUMEHEHHEe MaTeMaTHUYeCKIX 3HAHUH ISl pelIeHUs
3a/1a4 B 00J1aCTH OKPYIKAOIICH Cpe/Ibl, IIIAHUPOBAHUE TIOCTYITKOB U OIEHKH MX BO3MOKHBIX
MOCJIEICTBUI JIs1 OKPY>KAIOIIEH Cpebl;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayK{ ¥ 0OIIECTBEHHOM MPAKTHKHU, TOHUMAaHUE MaTEMaTHIECKON HAYKU KakK chepbl
YEJIOBEUECKOU JIEATEIbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAYUMOCTH JIJIsl PA3BUTHSI LIMBUJIM3ALINH,
OBJIAJICHHE S3BIKOM MAaTEMATHKH M MAaTEMAaTHYECKOW KyJIbTYpOH KaK CPEICTBOM IMO3HAHUS MUPAa,



TOTOBHOCTH OCYIIECTBIISITH IPOCKTHYIO U HCCIIEOBATEIBCKYIO IEITEIbHOCTh HHIANBUIYAIbHO U B
rpymre.

METANPEAMETHBIE PE3YJIbTATDI

B pesynbrare u3ydeHuss MaTeMaTHKU Ha YPOBHE CPEAHETr0 00IIero o0pa3oBaHus y 00y4aromerocs
OyayT copMHPOBaHBI I03HABATEIILHBIC YHUBEPCAJIbHBIC YICOHbIC ICHCTBUS, KOMMYHUKATUBHbIC
YHUBEpCAJbHBIC Y4eOHBIC [EHCTBUSA, PpEryJIATHBHbIE YyHUBEpCaJbHbIE Y4eOHbIE JeicTBUS,
COBMCCTHaA ACATCIBbHOCTD.

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS
ba3soBble Jlornyeckue 1eMcTBUA:

BBISIBJIATh M XapaKTEpU30BaTh CYLIECTBEHHbIE IIPU3HAKA MAaTEMaTHUECKUX O0BEKTOB,
MOHATUH, OTHOILIEHUH MEX]ly HOHATUAMH, HOPMYIUPOBATh ONPEAEICHNUS OHATH,
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(PUKALIMU, OCHOBAHUS I 0000IIECHUS U
CPaBHEHHUs, KpUTEPHUU ITPOBOAMMOIO aHAJIN3a,

BOCIIPUHUMATh, (POPMYyIUPOBATh U MPE0OPa30BHIBATE CYKIEHUS: YTBEpAUTEIbHbIC U
OTpHILIATENIbHBIC, €TUHIUYHBIC, YACTHBIEC U 00IIKE, YCIOBHEIC,

BBISIBJIATh MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3H U IPOTUBOpPEUUs B (aKTax,
JAHHBIX, HAOJIIOICHUAX U YTBEPKICHUAX, IIpe/iaraTb KPUTEPHH U1 BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

JIeJIaTh BBIBOJIbI C UCIIOJIb30BAaHNUEM 3aKOHOB JIOTUKH, JETYKTUBHBIX U UHAYKTHBHBIX
YMO3AKJIFOUEHUH, YMO3AKIIIOUEHH 110 aHAJIOTUH;

IIPOBOJUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MAaTEMATUUECKUX YTBEPKIECHUH (TIpsMBbIE U
OT IIPOTUBHOT0), BBICTPAUBATh apryMEHTAlNIO, IPUBOIUTH IPUMEPBI U KOHTPIIPUMEDSI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KICHHS U BHIBOJIBI,

BbIOMpaTh cHoco0 pemeHus ydeOHOM 3amaud (CpaBHMBATH HECKOJbKO BapUaHTOB
peleHusi, BbIOMpaTh Haubosiee MOAXOAALUIMA € Yy4ETOM CaMOCTOSITENIBHO BbIIEICHHBIX
KpUTEPUEB).

ba3oBble ucciaenoBarelbCcKue AeiCTBUS:

MCIOJIb30BaTh BOMPOCH! KaK MCCIEN0BATENbCKIII HHCTPYMEHT MO3HaHUsI, (HOPMYIUPOBAThH
BONPOCHI, (GPUKCUPYIOIIKE TPOTUBOpEUHE, MPOOIeMy, YCTaHABIUBATh HCKOMOE U JaHHOE,
(hopMHpPOBATh TUIOTE3Y, APIYMEHTHPOBATH CBOIO MO3UIINIO0, MHEHUE;

MIPOBOJNTH CAMOCTOSITEIHHO CIUTAHWPOBAHHBIN YKCTIEPUMEHT, UCCIIEI0BAHUE TI0
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHIeCKOro 00beKTa, IBJICHHSI, ITpollecca,
BBISIBJICHHIO 3aBUCUMOCTEN MEXIYy 00OBEKTaMH, SBICHUSMH, POIIECCAMU;
CaMOCTOSITENTLHO (POPMYITUPOBATH 00OOIICHHS W BEIBOJIBI 110 pe3yiIbTaTaM MPOBEIEHHOTO
HaOJTIOICHWSI, KCCIICOBAHUS, OIICHUBATH JJOCTOBEPHOCTH MOJTYICHHBIX PE3yJIbTATOB,
BBIBOJIOB Y 00OOOILEHNUIH;

HpOFHOSI/IpOBaTI) BO3MOXXHOEC pa3BI/ITI/I€ HpOHGCC&, a TaKKC BbBIIBUI'ATh Hpe)]HOHO)KCHI/Iﬂ (6]
ero pa3BI/ITI/II/I B HOBBIX }’CJ'IOBI/ISIX.

Padora ¢ undopmanmeii:

BBISBJIATH 1eULNTHI HH(OPMALIUHY, JaHHBIX, HEOOXOAUMBIX ISl OTBETA HAa BOIIPOC U JUIS
pellIeHus 3a/1auH;

BbIOMPATh MHPOPMAIIUIO U3 HCTOYHMKOB Pa3IMYHbIX THIIOB, AaHAIU3UPOBATH,
CHCTEMaTU3UPOBATh U UHTEPIIPETUPOBATH HH(POPMALIHIO PA3INYHBIX BUI0B U (hopM
MIpe/ICTaBJICHMUS;

CTPYKTYpUPOBATh HH(POPMAIIHIO, TPEJICTABIATE €€ B pa3IMUHBIX (popmax,
WUTIOCTPUPOBATH rPpauuecKu;

OLIEHUBATh HAAEKHOCTh HH(OPMALIMU [TO CAMOCTOSATENBHO CHOPMYINPOBAHHBIM
KPUTEPUSIM.

KoMMmyHuKkaTHBHBIE yHHBepcaibHble yueOHbIe 1eliCTBUS:



BOCHPUHUMATH U GOPMYIUPOBATEH CYXJICHUS B COOTBETCTBHH C YCIOBUSIMH U LIETSIMU
oO1IeHHUs], ICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOUKY 3pEHHS B YCTHBIX U
IIMCbMEHHBIX TEKCTAaX, 1aBaTh MOSICHEHUSI 110 X0y PELICHUs 3a/1a4l, KOMMEHTUPOBATh
MOJIy4YEHHBIN Pe3yNbTaT;

B X07ie 00CYX/IEHUS 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOi TeMbl, TPOOIEMBI,
pelaeMoil 3a1auu, BbICKA3bIBATh UJIEH, HALIEIIEHHbIE HA IIOUCK PEIIEHHUS], COTIOCTAaBIISITh
CBOM CYXKJICHUS C CYKJICHUSAMHU JPYTUX YYACTHUKOB JUANOra, 0OHAPYKUBATh pa3indue u
CXOJICTBO MO3MIINMIA, B KOPPEKTHOU (hopme POopMyInpoBaTh pa3HOTIIACHS, CBOH
BO3PaKECHUS;

IIPEICTABIIATh PE3YJIbTAThl PEIICHUS 3a/1a4M, SKCIIEPUMEHTA, UCCIEA0BaHNUs, IIPOEKTA,
CaMOCTOSITENIbHO BBIOMPATh (pOpMaT BBICTYIJICHUS C YIETOM 33Ja4 PE3CHTAMU U
0COOCHHOCTEH ayAUTOPUH.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE /1€iiCTBUSA
Camoopranuszaums:
COCTaBJIAThH IJIaH, AJITOPUTM PEIICHUS 3a/1a4H, BHIOMPATh CIIOCO0 pPeleHus C y4€TOM UMEIOIIUXCS

PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPHAHTHI
pelieHui ¢ y4éToM HOBOM MH(pOpMAaIIUU.

CaMOKOHTPOJIb:

BJIAJICTh HABBIKAMU ITO3HABATEIBHOM pepiieKCHN KaK OCO3HAHUS COBEPIIACMBIX ACHCTBUI
Y MBICJMTEJIFHBIX IPOLIECCOB, UX PE3YJIbTATOB, BIIAIETh CIOCOOAMU CaMOIIPOBEPKH,
CaMOKOHTPOJISI IPOLIECCa U pe3yabTaTa PEeUICHNs MaTeMaTHUECKOW 3a1auu;

NPEABU/ECTH TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTH IIPH PELICHUH 33a7a4H, BHOCHTh
KOPPEKTHUBHI B JICSTEIBHOCTh Ha OCHOBE HOBBIX OOCTOSTENBCTB, IaHHBIX, HAHICHHBIX
OIHMOOK, BBISIBJICHHBIX TPYAHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LEIH U YCIOBHAM, OOBSICHATH MPUYUHBI JOCTHUKECHHS
WM HEOCTHUIKEHUS PE3YIIbTATOB JESTEIbHOCTH, HAXOAUTH OINOKY, 1aBaTh OLIEHKY
PUOOPETEHHOMY OTIBITY.

CoBMmecTHast AeATEJIBHOCTD:

MTOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW ¥ MHIMBHUIYaIbHON pabOTHI IpU
peneHnn yaeOHBIX 3a/1a4, IPHHUMATh 11EJTb COBMECTHOM JICATEIbHOCTH, IJIAHUPOBATh
OpraHU3aIMI0 COBMECTHOM pabOThI, paclpeensTh BUIbl padoT, 10roBapuBaThCs,
o0cyXIaTh MpoIecc U pe3yibTaT padboTsl, 000011aTh MHEHHS HECKOJIBKUX JIIOCH;
y4acTBOBAaTh B IPYMIOBBIX opMax paboTsl (00CyKAeHUs, 0OOMEH MHEHUH, «MO3TOBbIE
LITYPMBI» U UHBIE), BBIIOIHATH CBOIO YaCTh pabOTHl M KOOPAMHUPOBATH CBOU JICHCTBUS C
JAPYTUMH YIEHAMH KOMaH]Ibl, OLIEHUBATh KAYECTBO CBOETO BKJIJa B OO MPOAYKT T1O
KpUTEpHIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.

NPEJMETHBIE PE3YJIbTATHI
K koH1y o6yuenus B 10 kiaacce oOydaronuiics NOIyIUT CIEAYIONINE IPEIMETHbIE PE3YIbTaThl :
Ymucina v BbIYMCICHUSA:

cBOOO/IHO ONEPUPOBATH MOHATUSAMU: PAIIMOHAIBHOE YMCIIO0, OECKOHEUHAs ePUOIuIecKast
Ipo0b, MPOLIEHTHI, UPPAITMOHATEHOE YHCIIO, MHOXKECTBA PAIIMOHANBHBIX U
JIEWCTBUTEIBHBIX YUCEN, MOIYJIb JEHCTBUTEIBLHOIO YHCIIA;

MIPUMEHSITh IPOOH U MPOIIEHTHI IS PEIICHUs TPUKIIATHBIX 3a7a4 U3 Pa3IMYHbIX OTpacieit
3HaHUU U PEaIbHOU KU3HU;

MPUMEHSATH MPUOIMKEHHBIC BEIYUCIICHUS, TPABUJIa OKPYTJICHUS, IPUKUIKY U OLICHKY
pe3yJibTaTa BEIYMCIICHUI;

CBOOO/IHO ONEPUPOBATH MOHATHEM: CTETICHD C IIEJIBIM IMOKa3aTelleM, HCIIOIh30BaTh
MOAXOAIIYI0 OPMY 3alMCH IEHCTBUTEIIBHBIX YHUCEN IJIsl PEIICHHS TPAKTUHICCKUX 33719
Y MIPEJICTABJICHUS JaHHBIX;

CcBOOO/IHO ONEPUPOBATH MOHATHEM: apU(PMETUUECKUI KOPEHb HATYPAIbHOM CTENEHH;
CBOOOJTHO OTIEPUPOBATH MOHITHEM: CTENIEHB C PAIIMOHALHBIM TTOKA3aTeeM;



e CcBOOOJHO ONEPUPOBATH NOHATUAMM: JIOTapU(M UUCIIA, IECATUYHBIE U HATypalbHbIE
orapudMel;

e CBOOOJHO ONEPHPOBATH MOHATHIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC YHCIIOBOTO
apryMeHTa;

® OIEpHUPOBATH NMOHATUAMU: APKCUHYC, apKKOCUHYC U aPKTaHT€HC YACIIOBOIO apryMeEHTa.

YpaBHeHMsI M HEPABEHCTBA:

e CcBOOOJHO ONEPUPOBATH MOHATUSIMU: TOXK/IECTBO, YPAaBHEHNE, HEPABEHCTBO, PABHOCUJIbHBIE
YPaBHEHUS U ypaBHEHUS-CIIEACTBHS, pABHOCUJIbHBIE HEPABEHCTBA,

® IIPUMEHSATH Pa3IMYHbIE METO/Ibl PELICHUS PALMOHAIBHBIX U IPOOHO-pAllMOHATIBHBIX
YPaBHEHHH, IPUMEHATH METOJ UHTEPBAJIOB [UIsl PEIICHNS HEPABECHCTB;

e CBOOOJHO ONEPUPOBATH MOHATUSIMU: MHOTOWIEH OT OJIHOM NEPEMEHHON, MHOI'OWIEH C
LEeJIBIMUA KO3 PULIMEHTaMU, KOPHY MHOTOWIEHA, IPUMEHSATh JIeJIEHUe MHOIOWIEHa Ha
MHOT'OYJIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera nns pemenus 3anay;

e CcBOOOJHO ONEPUPOBATH MOHATHIMU: CUCTEMA JIMHEMHBIX YPaBHEHUH, MaTpuLa,
OIIPEAEIUTENb MATPULIBI 2 X 2 U €r0 TEOMETPUYECKUI CMBICII, UCIIOJIb30BaTh CBOMCTBA
onpeaenuTess 2 X 2 11 BBIUUCICHUSI €ro 3HAUYEHUS, IPUMEHSTh ONPEeAEIUTENN AJIs
pELIEHNs CUCTEMBI JIMHEWHBIX YPaBHEHUH, MOJEINPOBATh PEAJIbHBIE CUTYALUU C
IIOMOLUIbIO CUCTEMBI JINHEHHBIX YpaBHEHUI, UCCIIE10BAaTh IOCTPOESHHBIE MOJIEIH C
IIOMOLIBIO0 MAaTPHUIL U ONIPENEIUTENEH, HUHTEPIIPETUPOBATh NIOJyUYEHHBIA PE3YJIbTAaT;

®  ICIIOJIb30BATh CBOMCTBA IEUCTBUIN C KOPHSAMU JJIsl IPe0Opa30BaHUs BIPAKEHUM

®  BBINOJHATH IPEO0OPA30BAHNUS YHCIOBBIX BBIPAXKEHUH, COJEPHKAIINUX CTEIIEHU C
paloOHaIbHBIM IIOKA3aTeNIEM;

® UCMOJIb30BaTh CBOMCTBA JOrapu(pMoB 1Jis MpeoOpa3oBaHus Jorapu(pMUIECKUX
BBIPAKECHHUI;

e cBOOOJHO ONEPUPOBATH MOHITUSIMU: UPPALIMOHAIIbHBIE, [1I0KA3aTEIbHbIE U
Jorapu(MUUECKUe ypaBHEHUS, HAXOAUTh UX PEIICHUS ¢ IOMOIIbI PABHOCHIIbHBIX
IIEPEXO0I0B WIN OCYIIECTBIISAS IPOBEPKY KOPHEN;

® [IPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKUE (POPMYJIBI ISl IPEOOPa30OBaHUS
TPUTOHOMETPUYECKUX BBIPAXKECHUN;

e CcBOOOJIHO ONEPHPOBATH MOHATHEM: TPUTOHOMETPUYECKOE YPaBHEHUE, TPUMEHSTh
Heo0xoIuMble (YOPMYIIBI JIsl PELIEHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX
YPaBHEHUM;

® MOJENUPOBATh PeaJbHbIE CUTYAllUU Ha SI3bIKE alreOpbl, COCTABIATh BHIPAKEHUS,
YpaBHEHHUsI, HEPABEHCTBA I10 YCJIOBHUIO 3a/1a4M, UCCIIEI0BaTh IOCTPOESHHBIE MOJIEIH C
WCIOJIb30BaHUEM alllapaTa ajareopsl.

DOyHKIUHU U TPaQUKH:

e CcBOOOJIHO ONEPHPOBATH MOHATHAMM: (PYHKIIMS, CIIOCOOBI 3aaHus QYHKIINHU, B3aUMHO
oOpaTHble PYHKIUHU, KOMIO3ULUS GYHKIUH, rpaduK GyHKINH, BBITOIHSITh
aJIeMEHTapHble MpeoOpa3zoBaHus TpaduKoB QYHKIUIT;

e CcBOOOJIHO ONEPUPOBATH MOHATHAMMU: 007IaCTh ONPEENCHHUS U MHOXKECTBO 3HAYCHUN
GbyHKIMHU, HYTH QYHKLINHU, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA;

e CcBOOOJHO ONEPUPOBATH MOHATUSIMHU: YETHBIE U HEUETHBIE (YHKIIUU, IEPUOTUIECKIE
(GyHKIIUH, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIUU, MAKCUMYMbI 1 MUHUMYMBI (DYHKLINH,
HauOoJIbIIIee U HAMMEHbIIIee 3HaUeHNnEe (PYHKIIUU Ha IPOMEKYTKE;

e CcBOOOJHO ONEPUPOBATH MOHATUSIMU: CTEIIEHHAs! (PYHKIIMS C HATypAJIbHBIM U LIEJIbIM
roKasaresem, rpaduk creneHHoW (PyHKINU C HaTypalbHBIM U LIEJIbIM [TOKa3aTeseM,
rpaduK KOpHS n-oi CTEeNEHH KakK (PYHKIIUH 0OpaTHOM CTENEHU C HATYPaJIbHBIM
MOKa3aTeseM;

e ONEpHPOBATH NOHATHAMMU: JIMHEHHAs, KBaApAaTHUHAS U JPOOHO-TUHEHHAS (QYHKIUH,
BBINOJIHATH 3JIEMEHTApPHOE UCCIIEI0BAaHUE U TIOCTPOCHUE UX IPa(PUKOB;

e CcBOOOJHO ONEPUPOBATH MOHATUSIMHU: ITOKa3aTeabHas U Jorapugmuueckas GyHKINU, UX
CBOMCTBA U IpaMKu, UCIOIB30BATh UX I'PapUKH I PELICHUs YpaBHEHUH;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: TPUTOHOMETPUUECKAs OKPYKHOCTD, OIIpeieJIeHHEe
TPUTOHOMETPUYECKHUX (YHKIIMI YUCIOBOTO apryMEHTa;

MCTOJIb30BaTh TpaguKy QYHKIMIHA U1 UCCIEIOBaHUS MTPOLIECCOB U 3aBUCUMOCTEH MpH
pELIeHNN 3a1a4 U3 IPYruX y4eOHbIX IPEAMETOB U peaIbHOM )KU3HH, BBIPAKATh
(dhopMyliaMy 3aBUCUMOCTH MEKy BeJTMYUHAMHU.

Hayana MmaTeMaTH4eCKOr0 aHAJIM3A:

CBOOOJTHO OTIEPHPOBATH MOHATHIMHU: apu(HMETHUECKAsT K TEOMETPHYUECKas TIPOTrpeccus,
0eCKOHEUHO yOBIBAOIIAsl TEOMETPUYECKAst IPOTPECCHsl, TIMHEHHBIN U SKCIIOHCHIIUATbHBIH
pocT, hopMyra CIOXKHBIX MPOLEHTOB, UMETh NMPECTABICHNE O KOHCTAHTE; UCIOIb30BaTh
MIPOTPECCUU JIJIsl PEIICHUSI PeaibHBIX 3a/1a4 MPUKIIAIHOTO XapaKTepa;

CBOOO/THO OTIEPUPOBATH MOHATHIMHU: TOCIEI0BATEIBHOCTD, CIIOCOOBI 33JaHUS
MOCJIeI0BAaTEIbHOCTEH, MOHOTOHHBIE M OTPaHMYCHHBIE MTOCIIEI0BATEIBHOCTH, TIOHUMATD
OCHOBBI 3aPO’KJICHHUS MATEMaTHYECKOTO aHAIIN3a KaK aHaJIn3a OECKOHEYHO MaIbIX;
CBOOO/THO OTIEPUPOBATH MOHATHAMU: HETIPEPhIBHBIE (PYHKIIUH, TOUYKU pa3pbiBa rpaduka
¢byHKIMH, aCUMOTOTHI Tpaduka GyHKINH;

CBOOOJTHO OIIEPHPOBATH MOHATHEM: (YHKIIHS, HETIPEPhIBHASL HA OTPE3KE, IPUMCHSITh
CBOWCTBA HEMPEPBIBHBIX (QYHKIUH JUTsl pEILICHUS 33]1a4;

CBOOOTHO OTIEPHPOBATH MOHATHIMHU: TIEpBasi M BTOpasi MPOU3BOIHBIC PYHKIINH,
KacarenbHas K rpaduKy QyHKINH;

BBIYUCIISATH IIPOU3BOIHBIE CYMMBI, TPOU3BEICHHUS, YACTHOTO U KOMITO3UIIUH IBYX
(GbyHKIWH, 3HAaTh TPOU3BOIHBIC JIEMEHTAPHBIX (PYHKINH;

UCIIO0JIb30BATh TEOMETPUUYCCKHI U (PU3NUCSCKUN CMBICIT IIPOU3BOHOM JIJIsl PEILICHHS 3a]1a4.

MHoskecTBa M JIOTHKA:

CcBOOO/IHO ONEPUPOBATH MOHATUSAMU: MHOKECTBO, OTIEPALIUU HAJl MHOYKECTBAMU;
HCI0JIb30BaTh TEOPETUKO-MHOXKECTBEHHBIH arnapar Jyisi ONUCaHUsI pealIbHbIX MTPOLIECCOB
U SIBJICHUM, IPU PEIIECHUY 3a7a4 U3 JPYTUX Y4eOHbIX [IPEIMETOB;

CBOOO/IHO OIIEPUPOBATH MOHATUAMU: OIIpEIeJIEHUE, TEOPEMa, YPaBHEHUE-CIIE/ICTBHE,
CBOMCTBO MaTeMaTUYECKOI0 O0BEKTA, I0KA3aTEIbCTBO, PABHOCUIIbHBIE YPAaBHEHUS U
HEpPaBEHCTBA.

I'eomerpus:

CcBOOO/IHO ONEPUPOBATH OCHOBHBIMU MOHSTUSIMH CTEPEOMETPUHN IIPU PEILICHUH 3a7a4 U
MIPOBEACHUN MAaTEMAaTUYECKHUX PACCYKICHUM;

IIPUMEHSTh AaKCHOMBI CTEPEOMETPUH U CIEJCTBHUS U3 HUX IIPHU PEILIEHUU T€OMETPUUECKUX
3ajad4;

KJIacCU(UIMPOBATh B3AUMHOE PACIOJI0KEHUE MPSMBIX B IPOCTPAHCTBE, IIOCKOCTEN B
IIPOCTPAHCTBE, NPSMBIX U IUIOCKOCTEN B IPOCTPAHCTBE;

CBOOO/IHO ONEPUPOBATH MOHATUSMH, CB3aHHBIMU C YTJIaMH B IPOCTPAHCTBE: MEKIY
MPsIMBIMU B IPOCTPAHCTBE, MEXKY MPSIMON U MJIOCKOCTBIO;

CBOOOJTHO ONIEpPUPOBATH MOHATHIMH, CBSI3aHHBIMH C MHOTOTPaHHUKAMU;

CBOOOJHO PAaCMO3HABATH OCHOBHBIE BU/Ibl MHOTOI'PAaHHUKOB (MpU3Ma, MUPaMUa,
IPSIMOYTOJIbHBIN Mapajuienenunesn, Kyo);

KJIacCU(UIIMPOBATh MHOTOTPAHHUKH, BHIOMpAsi OCHOBAHUS /ISl KJIacCU(PUKAIIY;
cBOOO/IHO ONEPUPOBATH MOHATUSAMH, CB3aHHBIMH C CEYEHHEM MHOTOTPaHHUKOB
IIJIOCKOCTBIO;

BBINOJIHATH MapajuleIbHOE, IEHTPAIbHOE U OPTOTOHAJIbHOE MPOEKTHPOBaHUE (HUTYp Ha
IJI0CKOCTh, BBIMIOJIHATH N300pakeHust (pUryp Ha MmiaocKoCTH;

CTPOUTH CEYEHHUSI MHOIOIPAaHHUKOB Pa3JIMYHBIMA METOJJAMH, BBIIIOJIHATH (BBIHOCHBIE)
TUIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYp: BH]I CBEpXY, COOKY, CHU3Y;
BBIUHCIIATH IJIOIIAU TOBEPXHOCTEN MHOTOIpaHHUKOB (TpU3Ma, TUpaMua),
reOMEeTPUUYECKUX TeJl C MPUMEHEHHEM (hopmyi;



e CBOOOJHO OMEPUPOBATH MOHATUSIMHU: CHMMETPHS B IPOCTPAHCTBE, LIEHTP, OCh U IJIOCKOCTh
CUMMETpHH, LIEHTP, OCh U IMIIOCKOCTh CUMMETPUU (DUTYPBI;

e CBOOOJHO ONEPUPOBATH MOHITHIMH, COOTBETCTBYIOIIIMMH BEKTOPaM U KOOPJUHATAM B
IIPOCTPAHCTBE;

®  BBLINOJIHATH ACUCTBUS HaJ BEKTOPaMU;

e peliaTth 33Ja4M Ha J0Ka3aTeIbCTBO MATEMAaTHYECKUX OTHOIICHUN U HAXO0XKICHUE
reOMETPUUYECKUX BEIIUYUH, IPUMEHSS U3BECTHBIE METO/IbI MPU PEHICHUH MaTeMaTHYECKUX
3a/1a4 MOBBIIIEHHOTO U BHICOKOT'O YPOBHS CIIOKHOCTH;, IPUMEHSITh MPOCTEHIIINE
MIPOrpaMMHBIE CPE/ICTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU
CTEpPEOMETPUUECKHX 33]1a4;

® U3BJIEKaTh, IPEOOPA30BHIBATH U HHTEPIPETUPOBATH HH(GOPMALIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUYecKuX GUrypax, npeAcTaBIeHHYIO Ha YePTEKaxX U PUCYHKAX;

® [PUMEHSTH NOJIyUCHHbIC 3HAHUS Ha MPAKTUKE: CPABHUBATh U aHAIIM3UPOBATH peabHbIe
CUTYaIluH, IPUMEHSATh U3yYEHHbIC IOHSTHS B IIPOLIECCE MOMCKA PEILIeHUs] MaTeMaTUYECKU
chopMyITUPOBAHHOHN TPOOIEMBI, MOJICTHPOBATH PEAThbHBIC CUTYAI[UN HA SI3BIKE
TeOMETPUH, UCCIIEIOBATh MOCTPOCHHBIE MOJIENIH C UCTIOIB30BAHUEM IeOMETPUUECKIX
MOHATHI U TEOpEM, allfapara anreoppl, pelaTh IPaKTHUYEeCKUEe 3a/1a4H, CBA3aHHbIE C
Hax0’KJICHUEM F€OMETPUUYECKHUX BEIIMYUH;

® UMETh IPEJICTaBICHUS 00 OCHOBHBIX dTanax pa3BUTHUSI TEOMETPUHN KaK COCTaBHOW 4acTH

¢byHIaMeHTa pa3BUTHS TEXHOJIOTHH.

BGPOHTHOCTL H CTATUCTHKA:

e CcBOOOJIHO OTIEPHPOBATH MOHATHIMH: Tpad), MIOCKUH rpad, CBA3HBIA rpad, myTh B rpade,
LeNb, LUK, IEPEBO, CTENIEHb BEPLIUHBIL, JEPEBO CIy4alHOTO SKCIIEPUMEHTA;

e CcBOOOJIHO ONEPUPOBATH MOHATHAMM: CITy4alHBIN 3KCIIEPUMEHT (OIBIT), ClIydaiiHoe
COOBITHE, NIEMEHTApHOE CIydaiiHOe COOBITHE (JIEMEHTAPHBIN UCXO/T) CIIy4aifHOTO OIIBITA,
HaXOJUTh BEPOSITHOCTU COOBITUI B OIBITAX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITHSIMU,

® HaxoauTh U GOPMYIUPOBATH COOBITHS: TIEPECCUCHHE, 00bETMHEHHE IAHHBIX COOBITHIA,
coOBITHE, TPOTUBOIOIOKHOE JAHHOMY, UCIIOJIB30BaTh AUarpaMMbl Diiiepa,
KOOP/AMHATHYIO MPSAMYIO JUI PELIeHUs 3ajiay, 0JIb30BaThCs (HOPMYIION CI0KEHUS
BEPOATHOCTEH ISl BEPOSITHOCTEH JIBYX U TPEX CIIy4alHBIX COOBITUI;

® ONEpUpOBATH NOHATHSAMU: YCIOBHAsI BEPOATHOCTb, YMHOKEHUE BEPOSTHOCTEH,
HE3aBHCHUMBIE COOBITHS, IEPEBO CITYYatHOIO SKCIIEPUMEHTA, HAXOAUTh BEPOSATHOCTH
COOBITHIH € TOMOIIBIO MPaBUIa YMHOXKEHHUS, I€PEeBa CIIy4aifHOTO OIbITA, UCIIOJIb30BaTh
(dbopMyIly oHON BeposATHOCTH, (hopMyiy baiieca npu pemieHnn 3a1a4, ONpeaensTh
HE3aBUCHUMOCTb COOBITUH 1O (OpMYIIe U 110 OpraHU3aluy CIIy4aifHOro 3KCIIepUMEHTAa;

® [IPUMEHATh U3yYECHHbIE KOMOMHATOPHBIE (POPMYIIBI JJI IEPEUUCIICHUS AIEMEHTOB
MHO>KECTB, 3JIEMEHTaPHBIX COOBITHI CIy4YailHOTO OIbITa, pEIIeHUs 3a/1a4 110 TEOPUH
BEPOSITHOCTEM;

e CcBOOOJHO ONEPUPOBATH MOHATUSIMH: OMHAPHBIN CITy4alHbIM ONBIT (UCTIBITAHUE), YCIIEX U
HeyJlaya, He3aBUCUMBbIE HCTIBITAHUS, CEPHs UCTIBITAHUM, HAXOAUTh BEPOSITHOCTH COOBITHII:
B CEPUHM UCIBITAHUI J0 NEPBOIO ycIieXxa, B CEpUM UCIIBITAHUNA bepHysun, B onbITe,
CBSI3aHHOM CO CJIy4aiiHbIM BBIOOPOM M3 KOHEUHOI COBOKYITHOCTH;

e CcBOOOJIHO ONEPHPOBATH MOHATHAMM: CITydaiiHasi BEJIMUMHA, paclpeesieHue BEpOITHOCTEH,
JMarpaMmma pacrpeienenus, OnHapHas ciayJaiHasi BeIMUMHA, TeOMETPUIECKOe,
OMHOMHAIBHOE pacmpeiesicHue.

5. Conepxxanue y4eOHOr0 nmpeamera



Yuciaa 1 BBIYUCTICHUSA

Parmonanbheie uncia. OOBIKHOBEHHBIE M JAECATHUYHBIC JPOOH, MPOLEHTHI, OECKOHEUHBIE
nepuoanueckue apoodu. [Ipumenenue apobdeil u MpOLUEHTOB ISl pelIeHUs MPUKIAIHbIX 3a1a4 U3
Pa3IMYHBIX OTpaciel 3HaHUW U peaJbHOU KU3HU.

JleiicTBuTenbHbIe uYKcla. PallmoHaNbHBIE W HppalMOHANIBHBIE 4ucia. ApudmMerndeckue
ONEepallMi C JACUCTBUTENBHBIMM 4YMCIaMHA. MOIynap NEHCTBUTEIBHOIO 4YMCIAa U €ro CBOWCTBA.
[IpuOnmxE€HHbIE BBIUMCICHUS, IMpaBWIa OKPYIJIGHUS, TMPUKHIKA U OIEHKa pe3yibTaTa
BBIYMCIICHUI.

Crenenp ¢ 1enbiM MokazateneMm. buaom HeroTona. Mcronbp3oBanue moaxoasiied Gopmsl
3aMMCH JEMCTBUTEIBHBIX YNCEIN JUIsl PEIICHUS IPAKTUYECKUX 3a]]a4 U IPEICTABICHUS JaHHbIX.

Apudmernieckuil KOpeHb HaTypaJbHOW CTETIEHHU U €r0 CBOMCTBA.

Crenenb C panuoOHAIBHBIM IIOKa3aTelleM U €€ CBOICTBA, CTENEHb C JEUCTBUTEIbHBIM
[IOKa3aTeJeM.

Jlorapudwm gucna. CoiicTa norapudma. JlecaTUUHbIC U HATYpaIbHBIE JIOTAPU(PMBI.

CuHyC, KOCHUHYC, TaHI'€HC, KOTAHI€HC YHCJIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHUHYC U
ApPKTaHI'€HC YHUCIIOBOTO apryMEHTA.

YpaBHeHNsI 1 HEPABEHCTBA

ToxmecTBa W TOXKIECTBEHHBIE IpPeoOpa3oBaHMsA. YpaBHEHHE, KOPEHb YpaBHEHHS.
PaBHOCUIIbHBIE YpaBHEHMS U ypaBHEHUs-CleCTBU. HepaBeHCTBO, pellieHre HepaBeHCTBa.

OcHOBHbBIE METOJIbI PELICHUS LETbIX U IPOOHO-pAIlOHATBHBIX YPAaBHEHUN U HEPABEHCTB.
MHorouseHsl OT OJHOM nepeMeHHO. JleleHne MHOTOWIeHa Ha MHOTOWIEH ¢ OCTaTKOM. Teopema
besy. MHorouieHs! ¢ nensiMu kodddunmentamu. Teopema Buera.

[IpeoOpa3oBaHus YNCIOBBIX BBIPAKECHHUN, COACPIKAIIMX CTEICHH U KOPHH.

Wppaunonaneuble ypaBHeHHs. OCHOBHBIE METO/bI PEIICHHS UPPALMOHAIBHBIX YPABHEHMUIA.

[TokazaTenbHble ypaBHeHUsA. OCHOBHBIE METO/IbI PELLICHUS [T0KA3aTEIbHBIX YPABHEHUH.

[IpeoOpa3oBanue BBIpaXEHHUN, COACPIKAIINX JIOTAPU(DMBI.

Jlorapudmuueckne ypaBHeHUs. OCHOBHBIE METOJbl PEIICHUS JOTapU(PMHUECKUX
YpaBHEHUM.

OcHoBHbIE TpUTrOHOMeTpHueckue Qopmyinsl. IlpeoOpa3oBaHue TPUTOHOMETPUUYECKHX
BBIpa)KECHMI. Pelenrie TpuroHoOMEeTpu4eCKUX ypaBHEHUI.

Pemenne cucrem JIMHEWHBIX ypaBHEHMH. MaTpuma CHUCTEMBI JIMHEWHBIX YpPaBHEHM.
Onpenenurens MaTpuipbl 2X2, €ro T€OMETPUYECKUH CMBICI M CBOMCTBA, BBIYUCIEHHE €r0
3HAUEHUs, IPUMEHEHUE ONPENCIINTENS A PEIICHNs CUCTEMBI JINHEHHBIX ypaBHEHHH. Pemenue
MPUKJIAJHBIX 3a7]ad C MOMOILBIO CHCTEMBbl JUHEHHBIX ypaBHeHUM. VccnenoBaHne mocTpOEHHOM
MOJEJIH € ITOMOIIBIO MAaTPUIL] U ONPEACITUTEIICH.

[locTpoeHne MaTeMaTHYECKUX MOJEIEH pEeaJbHOM CHUTyallMM C TOMOIUBIO YPaBHEHHUH M
HepaBeHCTB. IIpuMeHeHne ypaBHEHN U HEPABEHCTB K PELICHUIO MaTEMaTHYECKUX 3a/1ad U 3a/1a4y
U3 pa3IMyYHbIX 00JacTel HayKH U pealibHOM JKHU3HH.

DyHKIUH U TPa@UKH

Oynkius, cnocoObl 3amaHus (yHKUMU. BzaumHo oOpatHble QyHKiuu. Kommosuius
¢bynkuuit. I'paduk pyHkmMu. SnemeHTapHble IpeodpazoBaHus rpaduKoB (GyHKIHIMA.

Ob6nacTh ompeneneHuss 1 MHOXecTBO 3HadeHui ¢yHkuuu. Hynmu ¢ynknun. [IpomexyTtku
3HAKOMOCTOAHCTBA. YETHble M Heu€THble ¢QyHkuuH. llepuonnyeckue ¢ynkuuu. [Ipomexyrku
MOHOTOHHOCTH (QyHKIMU. MakcUMymMbl U MUHUMYMBI (QyHKUuu. HaunOomnblnee W HauMeHblee
3Ha4YeHUs QYHKIUU Ha IPOMEKYTKE.

Jluneiinas, KBagpaTudHas U APOOHO-TMHEHHAs (PYHKIIUU. DJIEMEHTApHOE MCCIICIOBAHUE U
MMOCTPOEHUE X TPa(UKOB.



CrenenHas (QyHKUUS C HAaTypaJbHBIM M IIEJIBIM TOKa3ateneM. EE cBoiicTBa M rpaduk.
CpoiicTBa M rpauk KOpHS N-Ooi CTemneHH Kak (PyHKIMHM OOpaTHOW CTENEHH C HaTypalbHBIM
IIOKA3aTeJIEM.

Iloka3zarenbHas u jorapudmuyeckas QyHKUUU, UX cBoiicTBa U rpaduku. McnoaszoBaHue
rpaduKoB (PYHKIUH U1 pELIeHNs] ypPaBHEHUH.

Tpuronomerpuueckass OKPY)KHOCTb, OIpPENEICHUE TPUTOHOMETPUYECKUX  (PYHKUIUH
YHCIIOBOTO apryMEHTa.

@OyHKIMOHAIBHBIE 3aBUCUMOCTH B PealbHbIX IIpolieccax U ABICHUAX. ['paduku peanbHbIX
3aBUCHUMOCTEH.

Havyana maTreMaTH4ecKkoro anajamnsa

ITocnegoBaTenpHOCTH, CIIOCOOBI 3aaHMs ITOCIEIOBATEILHOCTEH. MeETOn MaTeMaTH4YeCKOH
UHOYKIMU. MOHOTOHHBIE M OIpaHUYECHHBIE IIOCIENOBATEIBLHOCTU. MCTOpHUS BO3HMKHOBEHMS
MaTEeMaTHYeCKOro aHaJIn3a Kak aHajln3a 0ECKOHEYHO MaJIbIX.

Apudmerndeckass W TeoMeTpuueckas — mporpeccud.  beckoHeuHo — yObIBaromias
reomerpuueckas nporpeccusi. Cymma OECKOHEUHO YOBbIBAIOILEH IeOMETPUYECKOW IPOrpecCHH.
JIuHelHbII W SKCIOHEHUMANbHBIA pocT. Yucino e. @Popmyna CIHOXKHBIX IPOLIEHTOB.
Hcnonp30BaHne IpOrpeccuu s peLIeHMs] peaJIbHbIX 3aa4 IPUKJIAJHOTO XapaKTepa.

HenpepeiBHble GyHKIMK U UX CBOMCTBA. TOYKHM pa3pbiBa. ACUMITOTHI TPAQHUKOB (PYHKITHI.
CpoiicTBa (yHKIMH HENPEPBHIBHBIX HA OTpe3Ke. MeToa WHTEPBAIOB [UISl PEIICHHUS HEPAaBEHCTB.
IIpuMeHeHMEe CBOWCTB HENIPEPBIBHBIX (DYHKLMMN 71 peleH s 3a/1a4.

IlepBas u BTOpas npousBojHble GyHKUUHU. OnpenesneHue, reoMeTpHUecKuil U (pu3ndecKui
CMBICII IPOM3BOTHON. Y paBHEHUE KacaTeNbHOM K rpaduKy QyHKIUH.

[TpousBoaHbie 2neMeHTapHBIX GyHKIUN. [Ipor3BoIHAS CYyMMBI, TPOU3BEACHHUS, YACTHOTO U
KOMIIO3ULUH (DYHKIUH.

MHo:xecTBa M JIOTHKA

MHOXeCTBO, OIlepali HaJl MHOXKECTBAMH M UX cBoicTBa. [marpammbl Ditnepa—Benna.
[IpuMeHeHne TeOopeTUKO-MHOKECTBEHHOIO amnmnapara JJisi ONMCAHUS PEeaIbHbIX IPOLIECCOB H
SIBJICHUM, TIPU PELIEHUH 3a]a4 U3 APYIHX y4eOHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEMaTHUYECKOTO OOBEKTA, CIEACTBUE, JOKA3aTEIbCTBO,
PaBHOCHUJIbHBIE YPaBHEHHUS.

I'eomerpus

IIpsiMbIe ¥ MVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE MOHATUS CTEpEOMETpUH. Touka, IpsMas, INIOCKOCTb, MpocTpaHcTBO. [loHsATHE
00 aKCHMOMaTUYECKOM IMOCTPOEHUH CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUH U CIIEJICTBUS U3 HUX.

B3aumHoe pacnosokeHue NpsMbIX B IPOCTPAHCTBE: IMEpECcEKarolIrecs, MapajjielbHble U
cKpemuBaomuecs npsamele. [IpusHaku ckpenBaronmxcs npsAMeix. [lapamiensHoCT NpsSMBIX U
IUIOCKOCTEN B IMPOCTPAHCTBE: NapajlIeNIbHBIE MPSMBbIE B IPOCTPAHCTBE, MapalIEIbHOCTh TPEX
MPSIMBIX, MAPAIIIEIBHOCTD NPSAMOI U m1ockocTu. [lapannenbHoe U IeHTpallbHOE MPOEKTUPOBAHUE,
nzobpaxenue ¢uryp. OCHOBHBbIE CBOMCTBA MapajlIeIbHOTO MpoeKTHUpoBaHUs. W300pakeHue
¢buryp B mapajulenbHOH NPOEKIMH. YTIJIBI C COHANpaBICHHBIMH CTOPOHAMH, YTOJ MEXIY
IpsIMBIMU B NpocTpaHCTBE. [lapamienbHOCTh MIIOCKOCTEN: MapajuiebHbIE IUIOCKOCTH, CBOMCTBA
napajuleNbHbIX IiockocTel. [IpocTeiimye npocTpaHcTBeHHbIE (PUTYphl HA MIIOCKOCTH: TETPa’p,
MapajuieJenuIe], HOCTPOCHUE CEUECHUM.

[lepneHIMKYISPHOCTD NMPSAMO M TNIOCKOCTHU: MEPIEHIUKYIISIPHBIE NIPSIMBIE B IIPOCTPAHCTBE,
IpsMble TapajuielbHbIE M IMEPHNEHAMKYISIPHBIE K IUIOCKOCTH, NPU3HAK MEPHEHIUKYISIPHOCTH
IpsIMOM U TIJIOCKOCTH, T€OpeMa O MNPAMON NEepNeHAUKYISIPHONH MIOCKOCTH. OpTOroHaabHOE
npoektupoBanue. [lepneHAUKYIslp YW HAaKJIOHHBIE: PACCTOSTHUE OT TOYKH JO IUIOCKOCTH,
paccTosiHAEe OT MPSIMOI 10 MIIOCKOCTH, MPOEKIHs (PUrypsl Ha MIIOCKOCTb. [leprneHanKynsapHOCTb



IJIOCKOCTEM:  NPU3HAK  IEPIEHIUKYISPHOCTH  JBYX IUIOcKocTe. Teopema 0  Tpéx
MEPIEHIUKYIIApaxX.

VYTIiabl B IPOCTPAHCTBE: YIoJl MEXKY MPSIMOM M MJIOCKOCTBIO, IBYTPAaHHBIN YroJl, TUHEUHBINA
YTroJl JBYI'PAaHHOrO yrya. TpEéXrpaHHbIi M MHOrorpaHsbie yribl. CBOMCTBA IUIOCKHX YIJIOB
MHoOrorpaHHoro yria. CBoilcTBa INIOCKMX W JBYTPaHHBIX YIJIOB TPEXTPAHHOIO yria. Teopemsl
KOCHHYCOB ¥ CUHYCOB JUIsl TPEXTPAHHOIO YIIA.

MHororpaHHMKH

Bubl MHOrOrpaHHMKOB, pa3BEpTKa MHOrorpanHuka. IIpusma: n-yromapHas npusma, npsmas
U HakJIOHHAas Ipu3Mbl, OOKOBas M IIOJHAs IOBEPXHOCTh MNpu3Mbl. [lapannenenunen,
IIPSIMOYTOJIBHBIA [MapajulelielIiIIel M €ero cBoucTBa. Kparyaimme mnyTH Ha IIOBEPXHOCTH
MHoOrorpaHHuka. Teopema Oiunepa. I[IpocrpancrBennas Teopema Iludaropa. Ilupamuma: n-
yrojipHasi MUpamujia, NpaBuibHas U yceu€HHas nupamuisl. CBoiicTBa péoep M OOKOBBIX I'paHeil
IIpaBWIBHON nUpaMuiel. [IpaBuibHBIE MHOTOTpaHHMKH: IIpaBWIbHAs IPU3Ma U IPaBUIIbHAS
NUpaMyuia, MpaBUIbHAS TPEYTOJIbHAS MUPaMUIa U TPAaBUIIbHBINA TeTpasap, KyO. Ilpeacrasienue o
IIPaBUJIbHBIX MHOIOTPAaHHUKAX: OKTa3p, JOAEKAd AP U UKOCAMP.

Bblunciienue 31€MEeHTOB MHOIOIpaHHHUKOB: péOpa, AvaroHanu, yrisl. Ilmomanbs G0koBOM
MIOBEPXHOCTHU U MOJIHOM MOBEPXHOCTU NPSAMON MPU3MBI, IJIOIIAlb OCHOBAaHUH, TeopemMa 0 OOKOBOI
MIOBEPXHOCTU MpsiMON mpu3Mbl. Ilnomans OOKOBOW MOBEPXHOCTH M MOBEPXHOCTH IPABHIIBHOM
IIApaMU/Ibl, TEOpPEMA O IUIOMAAN YCEUEHHON TUPaMU/BI.

CuMMeTpyuss B IPOCTPAHCTBE. OJIEMEHTbl CHUMMETPUM IPAaBUJIBHBIX MHOIOTPaHHHUKOB.
CuMMeTpuss B TNPaBUIBHOM MHOTOTPAHHMKE: CHUMMETpUS NapajuIeNeNUIena, CUMMETPHUs
IIPaBWIbHBIX [IPU3M, CHMMETPHS PAaBUILHONW MTUPAMHU/IBL.

BekTophI M KOOPAMHATHI B IPOCTPAHCTBE

[ToHsATHSA: BEKTOP B IPOCTPAHCTBE, HYJIEBOW BEKTOD, AJINHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHbIE, COHAIPABJICHHBIE W IPOTHUBOIIOJIOKHO HAalpaBlIEHHbIE BEKTOpBL. PaBeHCTBO
BEKTOpPOB. JIEHCTBUSA € BEKTOPAMM: CIIOKEHUE W BBIYMTAHME BEKTOPOB, CYMMa HECKOJIBKHX
BEKTOPOB, YMHOKE€HHE BeKTOpa Ha uncio. CBoicTBa ciiokeHHsI BEKTOpoB. CBOIICTBA YMHOXKEHHUS
BEKTOpa Ha yucio. [IoHsaTHe KoMIUIaHapHBIE BEKTOPHI. [[pH3HaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
[IpaBmiio mapannenenunena. Teopema O pa3joKEeHUH BEKTOpa IO TPEM HEKOMIUIAHAPHBIM
BekTopaMm. IIpsimoyrosnbHas cuctema koopAuHat B mpoctpaHcTBe. Koopaunatsl BekTopa. CBs3b
MEX1y KOOpAMHATaMKU BEKTOpa M KOOpAMHATaMU TOYEK. YTOJl Mexay Bekropamu. CkaispHoe
IIPOU3BEICHUE BEKTOPOB.

BeposiTHOCTB M CTATHCTHKA

I'pad, cBs3ubiil rpad, nytu B rpade: mukisl U nenu. CreneHp (BaJ€HTHOCTh) BEPIIUHEI.
I'pads Ha m1ocKoCTH. [lepeBss.

CrnyyaiiHble SKCIIEpUMEHTHI (ONBITBI) M ClydyallHble COOBITHSA. DJIEMEHTapHbIE COOBITHS
(ucxonsl). BepostHocTh ciydaiiHOro coObITHSA. BIM30CcTh 4acTOTBI M BEPOSATHOCTU COOBITHIL.
CriyyaiiHble OTBITHI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMHU.

Omnepauuu Haj COOBITHSIMU: IEepecedeHue, OObEIUHEHUE, MPOTUBOIMOJIOXKHBIE COOBITHS.
Juarpammsl Diinepa. @opmyiia ClI0KEeHNs BEPOATHOCTEN.

VYcnoBHas BEPOATHOCTb. Y MHOXKEHHUE BEPOATHOCTEH. J[epeBO CIydallHOIO 3KCIIEPUMEHTA.
®dopmymna momaHOM BeposTHocTH. Popmyia baiieca. HezaBucumbie coObITHS.

bunapHBI ciyyaliHBI ONBIT (MCHBITaHUE), ycIexX M Heyaada. He3aBucuMble MCIBITaHUS.
Cepusi HE3aBUCHMBIX HCIBITAaHUN 10 mepBoro ycmnexa. IlepectanoBku u ¢akropuan. Yucio
coueranuil. Tpeyronapuuk [lackans. @opmyna 6unoma HeroToHa.

Cepusi He3zaBUCHMBIX HcnbiTaHuM bepHymin. CrydaliHblii BbIOOp U3 KOHEYHOM
COBOKYITHOCTH.

Cnyuaiinas BennuuHa. Pacnpenenenue BeposTHOCTEH. JlumarpamMma pacrpenenceHus.
Onepauuy Hajx cilydalHbIMM BeIMYMHAMU. buHapHas ciydaiiHas BenuuuHa. [Ipumepsl
pacrpeiesieHrid, B TOM YHCIIe TEOMETPUYECKOe U OMHOMHUAIBHOE.



TEMATHYECKOE IINTAHUPOBAHHUE 11 KJIACC

Ne

KoauuecTBO 4acoB

JuaexkTpoHHbIe (HU(pPOBbHIE)

HaunmeHnoBaHue pa3/ie/ioB U TeM IPOrPaMMBbI Koutrpoas IIpaktn
n/n Bcero o0pa3oBaTe/ibHbIE pecypchbl
HbIE yecKkHue
padoThI padoThI
[ToBTOpEHUE 14 bubnuoreka [IOK
1 1 https://m.edsoo.ru/7f41al2c
’ «Bueoypoku
https://videouroki.net/»
Crenenp ¢ pauMoHalbHBIM THoOKa3aTesneM. Iloka3arenbHast 6 Pemy EI'D https://sdamgia.ru/
2. | Gynkuus. IlokazarenbHble ypaBHEHUS U HEPABEHCTBA. 1 «Buneoypoku
https://videouroki.net/»
3 Tena Bpamenust .O0beMbI TEI. 18 | bubnuorexa [IOK
. https://m.edsoo.ru/7f41al2c
4 DNEMEHTBI TEOPUH BEPOSITHOCTEN U MaTeMaTH4ECKON 22 1 bubnuorexa [JOK
" | CTaTHCTHKH. https://m.edsoo.ru/7f41al2c
. HorapH(bMquCK;M ¢bynkuus. JlorapudpmMuuecknue ypaBHeHUs 5 | «BHje0ypoKH
.| m HepaBeHcTBa. Tpuronomerpuieckue PyHKINU U UX hitps://videouroki.net/y
rpaduk.
6 BekTopsl 1 KOOpAMHATHI B IPOCTPAHCTBE. 3 | «Buneoypoxu
. https://videouroki.net/»
. DIEMEHTBI TEOPUH BEPOSITHOCTEN U CTATUCTHUKHU. 10 | «Buneoypoxu
' https://videouroki.net/»
IIpounsBoaHas. [IpuMeHeHne IPOU3BOIHOM 12 Pemry EI'D https://sdamgia.ru/
8. 1 «Buneoypoxu
https://videouroki.net/»
9, [ToBTOpenue, o0000mIEHHME ¥ CHUCTEMaTW3alusl 3HAHUMH. 12 1 Pemry ET™ https://sdamgia.ru/
OcHoBHBIE GUTYpPHI, (HaKThI, TEOPEMBI Kypca CTEPEOMETPHH
Wurerpan u ero npuMmenenus. CuctemMsl ypaBHEHUM. 10 bubnnorexa [JOK
10 1 https://m.edsoo.ru/7f41al2c
’ «Bumeoypoku

https://videouroki.net/»



https://m.edsoo.ru/7f41a12c
https://videouroki.net/%C2%BB
https://sdamgia.ru/
https://videouroki.net/%C2%BB
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://videouroki.net/%C2%BB
https://videouroki.net/%C2%BB
https://videouroki.net/%C2%BB
https://sdamgia.ru/
https://videouroki.net/%C2%BB
https://sdamgia.ru/
https://m.edsoo.ru/7f41a12c
https://videouroki.net/%C2%BB

HarypaneHble n nensle uyuciaa B 3aJadaXx M3 peajbHOMR 11 Pemry EI'D https://sdamgia.ru/
11. xwu3HU. lloBTOpEHUE. 2 «Buneoypoku
https://videouroki.net/»

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 12



https://sdamgia.ru/
https://videouroki.net/%C2%BB

IHOYPOYHOE IIVTAHUPOBAHHUE 11 KJIACC

Ne n/m Tema ypoxka KosmnyecTBo yacon Hdara DJIeKTPOHHBbIE IIH(PPOBLIE
Bcer | Kon | Ilpa | u3ydenu | oOpa3oBaTebHbIE PeCypPChI
0 TPO KTH |
JIbH YecK
ble ue
pado | pabo
ThI ThI
1. Pemenne koMOMHATOPHBIX 33124 | «Buneoypoku

https://videouroki.net/» ®UITN
https://fipi.ru/

2. HetictButensHble uncna. Yuciaosbie QyHKINH. 1 «Buneoypoku
Tpuronomerpuyeckue GyHKIIHH. https://videouroki.net/» ®UITA
TpuroHomeTpruueckne https://fipi.ru/

3. [IpuMeHeHne MPOU3BOJHOM K UCCIIEI0BAHUIO 1 «Bugeoypoku
GyHKIUN https://videouroki.net/» ®UIIN

https://fipi.ru/

4. Bxoanasi kOHTpoJIbHAsA padoTa 1 1 «Buneoypoxu

https://videouroki.net/» ®UITN
https://fipi.ru/

5. Pabora Hag ommOKamu 1 «Buneoypoxu
https://videouroki.net/» ®UITN
https://fipi.ru/

6. 1 «Buneoypoku
CreneHs ¢ pallMOHAILHBIM MOKa3aTeIeM https://videouroki.net/» ®UITN

https://fipi.ru/

7. 1 «Buneoypoku
CBOMCTBa CTENEHU https://videouroki.net/» OUITN
https://fipi.ru/

8- [IpeoOpaszoBaHue BhIpaXEHUH, COICPKAIINX 1 «Buneoypoku
peobp p ’ P https://videouroki.net/» ®UITN

AlMMOHAILHEIE CTETICHHT —
patl https://fipi.ru/

o ITpeoOpazoBanue BEIpAKEHUN, COIEPKALIUX 1 «Bueoypoxn
peobp p ’ p https://videouroki.net/» ®UITN

allMOHAJIbHBIEC CTEIIEHU -
pan https://fipi.ru/

10. IIpeoOpazoBanme BeIpaKEHUH, COIEPIKAIINX 1 «Bugeoypoku



https://videouroki.net/%C2%BB
https://fipi.ru/
https://videouroki.net/%C2%BB
https://fipi.ru/
https://videouroki.net/%C2%BB
https://fipi.ru/
https://videouroki.net/%C2%BB
https://fipi.ru/
https://videouroki.net/%C2%BB
https://fipi.ru/
https://videouroki.net/%C2%BB
https://fipi.ru/
https://videouroki.net/%C2%BB
https://fipi.ru/
https://videouroki.net/%C2%BB
https://fipi.ru/
https://videouroki.net/%C2%BB
https://fipi.ru/

palrOHAJIBHBIC CTCIICHU

https://videouroki.net/» ®UITN
https://fipi.ru/

11. «Bugeoypoku
ITokazarenbHbIe YpaBHEHHUSI U HEPABEHCTBA https://videouroki.net/» ®UITN

https://fipi.ru/

12. «Bugeoypoku
ITokazarenbHbIe ypaBHEHUSI U HEPABEHCTBA https://videouroki.net/» @UITN

https://fipi.ru/

13. «Buneoypoku
IToka3aTenbHbIE ypaBHEHHS U HEPABEHCTBA https://videouroki.net/» ®UITN

https://fipi.ru/

14. «Buneoypoku
IToka3zaTenbHbIE ypaBHEHHS U HEPABEHCTBA https://videouroki.net/» ®UIIN

https://fipi.ru/

15. «Buneoypoku
[loka3zaTenbHbIE ypaBHEHUS U HEPABEHCTBA https://videouroki.net/» ®UITN

https://fipi.ru/

16. «Buneoypoku
[ToxazarenpHast pyHKINA, €€ CBOWCTBA U TpaduK https://videouroki.net/» ®UITN

https://fipi.ru/

17. KonTposabHas pabora no teme "CreneHs ¢ «Buneoypoku
palMOHAIBHBIM NOKa3areneM. [lokazarenbHas https://videouroki.net/» OUIIN
¢ynkuus. [lokasarenbHble ypaBHEHUS U https://fipi.ru/

HepaBeHcTBa"

18. Cdepa u map: HeHTp, paanyc, IUaMeTp; TUIOIIalb «BI/meo.yp OKH
HOBEPXHOCTH ChepsI https://V.1d.eourok1.net/» OUIIN

https://fipi.ru/

19. B3aumHoe pacnonoxenue chepsl U TUIOCKOCTH, «BI/UIeO.ypOKI/I .

KacateJibHasl TNIOCKOCTh K cepe; mmomanb chepbl https://V.ld.eoumkl‘net/» Ul
> https://fipi.ru/

20. «Buneoypoku
gzggg;fi{;;aubepm’ frapa Ha fIockocTH. https://V.id.eouroki.net/ » OUITN

https://fipi.ru/

21. Hunuuapudeckas HOBEPXHOCTh, 00pa3yrolye «Bugeoypoku
IWIMHAPUYECKON TOBEPXHOCTH, OCh https://videouroki.net/» OUITN
HWJIMHIPUYECKON TOBEPXHOCTH https://fipi.ru/

22. [{umusap: ocHOBaHUS U OOKOBAsi MOBEPXHOCTb, «Buneoypoku
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o0pa3ymolinas ¥ 0Ch; IIIOMAaas OOKOBOW U MOJIHOM
MTOBEPXHOCTHU

https://videouroki.net/» ®UITN
https://fipi.ru/

23. N3o6paxenne HuIMHApa Ha II0cKocTH. Pa3BépTka «Buneoypoku
uunuHApa. Cedenust MIMHIPaA (TIOCKOCTHIO, https://videouroki.net/» ®UITA
NapajuieIbHON WIN NEPIEHANKYISIPHON OCU https://fipi.ru/
HAJTUHIPA)
24. Konuueckas moBepxHOCTb, 00pa3yroniue «Buneoypoku
KOHUYECKOW MMOBEPXHOCTH, OCh U BEPIIMHA https://videouroki.net/» @UITN
KOHUYECKOW MOBEPXHOCTH https://fipi.ru/
25 Konyc: ocHOBaHuUe U BepiInHa, 00pa3yronas 1 oCh; «Buneoypokn
N L ’ https://videouroki.net/» ®UITN
TUIONIA/Ib OOKOBOM M IMOJTHON TTOBEPXHOCTH -
https://fipi.ru/
26. VYceu€HHblil KOHYC: 00pa3yIoIINe U BBICOTA; «Buneoypoxu
’ https://videouroki.net/» ®UITHU
OCHOBaHUs U OOKOBasi TOBEPXHOCTh -
https://fipi.ru/
217. H300paxenne koHyca Ha IIOCKOCTH. Pa3BépTka «Buneoypoku
koHyca. CeyeHust KoHyca (MI0OCKOCThIO, https://videouroki.net/» ®UITA
[apajuieIbHON OCHOBAHMIO, U INIOCKOCTHIO, https://fipi.ru/
POXOJSIIEH Yepe3 BEPIINHY)
28. «Buneoypoku
KomOuHanums tenn BpalieHus 1 MHOTOTPaHHUKOB https://videouroki.net/» ®UIIN
https://fipi.ru/
29. N . «Bugeoypoku
MHororpaHHuk, OMCaHHbIN 0KOJI0 cepsl; chepa, . .
BHI/IC&HI—?&?I B MHOTOTPaHHUK WJIU B Te?;opoan?;HIixm https://V.ld.eoumkl'net/» PUIN
https://fipi.ru/
30. N o .. «Buaeoypoxu
[Tonsarue 06 06béme. OCHOBHBIE CBOWCTBA 0OBEMOB hitps/ /Vi}(;.re)ouroki.net 1y UL
Ten -
https://fipi.ru/
31. «Buneoypoku
O0BEM IUIHHIpa, KOHYCa https://videouroki.net/» ®UITN
https://fipi.ru/
32. «Bugeoypoku
O0béM 11apa U mIoImaahs chepbl https://videouroki.net/» ®UITA
https://fipi.ru/
33. [TonoOHebIe Tena B mpocTpancTBe. COOTHOLICHUS «Buneoypoku

MEX]Ty TUTOIASIMHU TIOBEPXHOCTEH, 00bEMaMuU
MOAOOHBIX TEN

https://videouroki.net/» OUITN
https://fipi.ru/
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34.

KonTtponbnas padora mo Temam "Tena Bpamienus"
u "O0bemMbl Ten"

«Buneoypoku
https://videouroki.net/» ©UITN
https://fipi.ru/

35. [ToBTOpeHnue, 06001IeHNE, CHCTEMaTH3aIUs «Buneoypoku
3HaHuW. Cily4aliHbI€ OIBITHI M BEPOSITHOCTU https://videouroki.net/» @UITN
CITy4aifHbIX cOOBITHI. Cepru HE3aBUCUMBIX https://fipi.ru/
WCTIBITAHUI
36. [ToBTOpenue, 06001IeHNE, CHCTEMaTH3aIUs «Buneoypoku
3HaHUW. Cily4aliHbI€ OIBITHI M BEPOSITHOCTU https://videouroki.net/» @UITN
ciy4yalHbIX coObITUN. Cepun HE3aBUCUMBIX https://fipi.ru/
WCTIBITAHUI
37. [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS «Buneoypoku
3HaHui. CiryyaiiHble OIIBITHI U BEPOSTHOCTU https://videouroki.net/» ®UITN
ciny4yalHbIX coObITHU. Ceprun HE3aBUCUMBIX https://fipi.ru/
WCTIBITAHUI
38. [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS «Buneoypoku
3HaHui. CiryyaiiHble OIIBITHI U BEPOSATHOCTU https://videouroki.net/» GUITN
ciry4aitHbIX coObITUN. Cepun He3aBUCHUMBIX https://fipi.ru/
HCTIBITAHU I
39 [IpuMepsl IpUMEHEHUSI MATEMAaTHYECKOTO <<BI/12160.yp01<1/1 .
OKHIAHNA (CTPAXOBAHILE, I0TEPEA) https://Y1Qeourok1.net/>> OUITA
https://fipi.ru/
40. Marematuueckoe 0XKMJIaHUE CYMMBbI CITy4alHbIX «Buneoypoxkn
https://videouroki.net/» ®UITA
BEITUYUH -
https://fipi.ru/
4. MareMaTtnueckoe 0’KHIaHHe TeOMETPUIECKOTO U «Bracoypoxu
o https://videouroki.net/» ®UITN
OMHOMHUATBHOTO paclpeaeneHui .
https://fipi.ru/
42. MaremaTtuueckoe 0’KHIaHHe TeOMETPUIECKOTO H «BI/IIICO'YPOKI/I .
N —— https://v.ld.eourokl.net/» OUIIN
https://fipi.ru/
43. «Bugeoypoku
Jucnepcus u craHIapTHOE OTKIIOHEHUE https://videouroki.net/» @UITU
https://fipi.ru/
44. «Buneoypoku

Jlucnepcus U cTaHgapTHOE OTKJIOHEHHE

https://videouroki.net/» ®UITN
https://fipi.ru/
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45.

Jlucnepcuu reoMeTpu4ecKoro 1 GMHOMHUAIBHOTO
pacnpezneneHus

«Buneoypoku
https://videouroki.net/» ©UITN
https://fipi.ru/

46. [IpakTrueckas paboTa ¢ HCIIOIB30BAHHEM «BI/IIICO'YpOKI/I .
AIIEKTPOHHBIX TAOJIHUII https://queourokl.net/>> OUIN
https://fipi.ru/
47. N «Buneoypoku
3akou 60JILHJ£/IX grcen. BeIOOpOUHBIf METO T hitps:/ /Vi}(;Eouro ki net/s OULII
HCCIICTOBaHUM -
https://fipi.ru/
48. . «Buneoypoku
iizggﬂi(;z?;;x aucen. BriGopoutbiii Meton https://ViQeouroki.net/>> DOUIIN
https://fipi.ru/
49, «Buneoypoku
SII;?(I;T;)I/;?{ZE?T%;Z?IOH? HSHOAROREIIEN httDS://\{i@ouroki.net/» OUIIN
https://fipi.ru/
50. «Buneoypoku
Koutpoasnas padora https://videouroki.net/» @UITN
https://fipi.ru/
51. «Buneoypoku
Jlorapudm uucna https://videouroki.net/» @UITN
https://fipi.ru/
52. «Buneoypoku
JecsaTnyHbIe U HaTypaJIbHBIE JTOTapUPMBbI https://videouroki.net/» ®UITN
https://fipi.ru/
>3- [IpeobpazoBanue BeIpaKEHUM, COACPIKAITIX «BI/IIIGO'YPOKI/I '
HorapudMEI https://v.ld.eourokl.net/ » OUITN
https://fipi.ru/
>4 [IpeoOpazoBaHue BhIpaXEHUH, COAEPKAIINX «BI/IlleO.ypOKI/I .
—— https://queourok1.net/ » OUITN
https://fipi.ru/
3 [IpeoOpazoBanue BEIpaXKEHUA, COACPIKALMX «BI/IlleO.ypOKI/I .
—— https://queourok1.net/ » OUITN
https://fipi.ru/
36. [IpeoOpa3zoBaHue BbIpaXeHH, coepKalux «BI/IlleO.ypOKI/I .
HOTapUpMBI https://V.1d.eourok1.net/ » ©OUTTN
https://fipi.ru/
57. Jlorapugmuueckue ypaBHEHHs 1 HEPAaBEHCTBA «Bugeoypoku
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https://videouroki.net/» ®UITN
https://fipi.ru/

58. «Bugeoypoku
Jlorapudmudeckue ypaBHEHHS 1 HEPaBEHCTBA https://videouroki.net/» ®UITN
https://fipi.ru/
59. «Bugeoypoku
Jlorapudmudeckue ypaBHEHHS 1 HEPaBEHCTBA https://videouroki.net/» @UITN
https://fipi.ru/
60. «Buneoypoku
Jlorapugmuueckue ypaBHEHHUS U HEPAaBEHCTBA https://videouroki.net/» ®UIIN
https://fipi.ru/
61. . . «Buneoypoku
g)(;l;giqmnqewaﬂ (ymxuns, e€ cBoiicTsa n https://YiQeouroki.net/>> OUITA
https://fipi.ru/
62. .. . «Buneoypoku
g)(;l;giqmnqewaﬂ (ymxuns, e€ cBoiicTsa n https://YiQeouroki.net/>> OUIIN
https://fipi.ru/
63. Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U «BHHCO,YPOKH ,
rpadmKH https://v.ld'eourokl.net/ » OUTTA
https://fipi.ru/
64. Tpuronomerpuueckue GyHKIIHH, UX CBOWCTBA U <<BI/IJIGO.yp oK
rpadmx https://v'1d.eouroki.net/ » OUITA
https://fipi.ru/
63. Tpuronomerpuueckue GyHKIIHH, UX CBOWCTBA U «Buzeoypoku
rpadmKn ’ https://v'id.eouroki.net/ » OUITN
https://fipi.ru/
66. Tpuronomerpuyeckue GyHKIIMH, UX CBOUCTBA U «Buzeoypoku
’ https://videouroki.net/» ®UITA
rpaduxu e
https://fipi.ru/
67. «Buneoypoku
[IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB https://videouroki.net/» ®UITN
https://fipi.ru/
68. «Buneoypoku
[IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB https://videouroki.net/» ®UITN
https://fipi.ru/
69. «Bugeoypoku

[TpuMepsl TPUTOHOMETPUUECKUX HEPABEHCTB

https://videouroki.net/» ®UITN
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70. «Buneoypoku
[IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB https://videouroki.net/» ®UIIN

https://fipi.ru/

71. KonTtponsnas padora no Teme "Jlorapudmuueckas «Buneoypoxu
dbynakuus. Jlorapudmudeckue ypaBHEHHUS U https://videouroki.net/» ®UITH
HepaBeHCTBa. TpuroHoMerpruyeckne QyHKIUU U UX https://fipi.ru/
rpadukn. TpuroHoMeTpuyecKkrue HepaBeHCTBA"

72. «Buneoypoku
BekTop Ha IJIOCKOCTH U B IPOCTPAHCTBE https://videouroki.net/» ®UIIN

https://fipi.ru/

73. «Buneoypoku
CiioxeHue ¥ BBIUUTaHUE BEKTOPOB https://videouroki.net/» ®UITN

https://fipi.ru/

74. «Buneoypoku
YMHOKXEHUE BEKTOPa HA YHUCIIO https://videouroki.net/» ®UITA

https://fipi.ru/

73 Pa3znoxxeHnue BekTopa 1o TpéM HEKOMIUIAHAPHBIM «BI/IIICO.YPOKI/I .

BekTopaM. [IpaBuio mapasienenumnena https://queourokl.net/>> Ul
https://fipi.ru/

76 Pemienue 3anau, CBA3aHHBIX C TPUMEHEHUEM «BI/IJICO.YI)OKI/I .

IIpaBUJI IEUCTBUI C BEKTOPaAMH httDS://queour0k1.net/>> OUITN
https://fipi.ru/

77. [IpssiMoyrosbHas cucTeMa KOOPIAUHAT B «Bugeoypoku
npoctpancTBe. Koopannatel BekTopa. [Ipocreiimme https://videouroki.net/» ®UITN
3a7a4¥ B KOOpAUHATaX https://fipi.ru/

78. «Buneoypoku
Yron werkay sextopaun. Cantpios hupsvideourokinet QHITH

https://fipi.ru/

7 Brluucnenue yrioB Mexay OpsiMbIMUA U «Buneoypoxkn

https://videouroki.net/» ®UITN
MIJIOCKOCTSIMU —
https://fipi.ru/

80. KoopanaaTHO-BEKTOPHBIN METOT TIPH PEIICHUN <<Bﬂlleo.yp01<p1 .
R — https://queourok1.net/ » OUITN

https://fipi.ru/

81. KonTtponsHas padora no teme "BekTops! u «Buneoypoku

KOOPJMHATHI B MPOCTpaHCTBE"

https://videouroki.net/» OUITN
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82. IIpuMepsl HENPEPBIBHBIX CIIyYalHbIX BEINYUH. «Buneoypoku
DyHKIUA IUIOTHOCTU paclpeeIeHusl. https://videouroki.net/» @UITN
PaBHOMEpHOE pacrpe/ieIeHHe U €ro CBOMCTBA https://fipi.ru/
83. IIpuMepsl HENPEPBIBHBIX CIIyYalHbIX BEJIMYHUH. «Buneoypoku
OyHKIHA INIOTHOCTH PaCIIPENEICHNUs. https://videouroki.net/» ®UIIN
PaBHOMepHOE pacripe/ielieHUe U ero CBOMCTBA https://fipi.ru/
84. 3anauu, IPUBOJIALINE K HOPMATILHOMY «Buneoypoku
pacnpenenenuto. OyHKIMS MIIOTHOCTH U CBOMCTBA https://videouroki.net/» @UITN
HOPMAJIBLHOI'O paclpenesIeHus https://fipi.ru/
8. [IpakTrueckast paboTa ¢ HCIOIB30BAaHHEM «BHHCO,YPOKH ,
CKTPOHHBIX Ta6/IHII https://queourokl.net/ » OUITN
https://fipi.ru/
86. [ToBTOpeHue, 0600IICHNE ¥ CHCTEMATH3AIUS «Buneoypoxu
o ’ https://videouroki.net/» ®UITN
3HaHui. OnucarenbHas CTaTUCTUKA -
https://fipi.ru/
87. «Buneoypokn
HOBTOPGHI/IG, 0000111eHIe U CUCTeMATHU3aIIHS https://vi}(;Eouroki.net/» OUIIN
3HaHuH. OnucarenbHas CTaTUCTHKA -
https://fipi.ru/
88. [ToBTOpeHnue, 0600IIEHNE U CUCTEMATH3AITUS «Buneoypoxu
3HaHUH. ONBITHI C PABHOBO3MOXHBIMU https://videouroki.net/» ®UIIN
AJIEMEHTapPHBIMU COOBITUSMU https://fipi.ru/
89. [ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIHS «Bugeoypoku
3HaHUH. ONBITH C PABHOBO3MOXKHBIMU https://videouroki.net/» ®UITN
9JIEeMEHTAPHBIMU COOBITUSIMH https://fipi.ru/
90. [ToBTOpEHHE, 0000IIIEHNE U CUCTEMATH3AIIHS «Bugeoypoku
3HaHui. Berancnenue BeposTHocTel cOOBITHIA C https://videouroki.net/» ®UIIA
npuMeHeHueM (HopMyi U rpadpuIecKuX METOI0B https://fipi.ru/
(koopaMHATHas MpsiMast, 1epPeBo, TuarpaMma
Ditnepa)
91. [ToBTOpenue, 00001IEHNE U CUCTEMATH3AIHS «Bugeoypoku
3HaHWI. Beruncnenne BeposiTHOCTEH COOBITHIA C https://videouroki.net/» @UITU
npuMeHeHHeM GopMyIl U TpapUUecKX METOI0B https://fipi.ru/
(xoopauHaTHas mpsAMas, AepeBo, uarpamma
Ditniepa)
92. [ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIHS «Buneoypoku
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3HaHU#. Beruncienne BeposTHOCTEH COOBITHIA C
npUMeHeHHeM (opMyIl U TpapUUecKX METOI0B
(xoopauHaTHas npsAMas, AepeBo, Juarpamma
Ditnepa)

https://videouroki.net/» ®UITN
https://fipi.ru/

93. [ToBTOpeHue, 06001IeHNE U cUCTeMaTH3aUs «Buneoypoku
3HaHWA. BerauciaeHne BeposITHOCTEN COOBITHH C https://videouroki.net/» @UITN
npuMeHeHueM (HopMyi u rpadpuIecKux METOI0B https://fipi.ru/
(koopauHaTHAas mpsiMasi, AEpeBo, JUarpaMma
Diinepa)
94 [ToBTOpEeHUe, 0600IICHNE U CHCTEMATH3AIUS «BI/IIICO.}’I)OKI/I .
3HaHui. CiayyaliHble BEJIMYUHBI U pacpeeiIeHus https://V'1d.eourok1.net/» @ulin
https://fipi.ru/
95. «Buneoypoku
[ToBTOpEeHUE, 0600IICHNE U CHCTEMATH3AIUS . ,
3HaHI/II7Ip. CnyqaﬁHL;IeI BEJIMYUHBI U pacnpeI;[eneHHﬂ https://queourok1.net/>> PUIN
https://fipi.ru/
96. [ToBTOpeHue, 06001IeHNE U cUCTEMaTH3aIUs «Bugeoypoku
3HaHU. MaTeMaTnuecKkoe 0KUAaHUE CIydailHON https://videouroki.net/» ®UITN
BEJINYUHBI https://fipi.ru/
97. [ToBTOpeHue, 0600IIEHNE U CUCTEMATH3AITUS «Buneoypoxu
3HaHUK. MaTeMaTnueckoe 0KUAaHue CIy4anHoN https://videouroki.net/» OUIIN
BEJIMYKHBI https://fipi.ru/
98. «Buneoypoku
HToroBast KOHTpoNbHAs paboTa https://videouroki.net/» ®UITN
https://fipi.ru/
99. «Buneoypoku
HOBTOPGHHG, 0000I11IeHNE U CHCTEMATU3AIIH https://vi}c]lre)ouroki.net/» DOUITA
3HAHHUI -
https://fipi.ru/
100. «Buneoypoku
HenpepriBHblE QyHKIINH https://videouroki.net/» ®UIIA
https://fipi.ru/
101. «Buneoypoku
MeTto1 UHTEPBAJIOB ISl PEIICHUS HEPABEHCTB https://videouroki.net/» ®UITN
https://fipi.ru/
102. «Bugeoypoku
Metoa UHTEPBAJIOB ISl PELLIEHUSI HEPABEHCTB https://videouroki.net/» @UITN
https://fipi.ru/
103. [IpousBoaHas GyHKINU «Bugeoypoku
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https://videouroki.net/» ®UITN
https://fipi.ru/

104. «Bugeoypoku
[TpousBoaHas GyHKIUH https://videouroki.net/» ®UITN
https://fipi.ru/
105. ['eomerpuyeckuii U GU3NIECKUN CMBICIT «BHHeO.yp()KH :
IPOH3BOIHOH https://queourokl.net/>> OUITA
https://fipi.ru/
106. ['eomeTpuyeckuit 1 GU3NUECKHUI CMBICIT «BHHGO.YpOKH .
B https://queourokl.net/>> OUIIN
https://fipi.ru/
107. «Buneoypoku
[Tpou3BOIHBIC AIIEMEHTAPHBIX (PYHKITHIA https://videouroki.net/» ®UIIN
https://fipi.ru/
108. «Buneoypoku
[TpousBoHBIE JIEMEHTAPHBIX (PYHKUINH https://videouroki.net/» ®UITN
https://fipi.ru/
109. [Ipou3BogHast CyMMBI, TPOU3BEICHHUSI, YACTHOTO «Bueoypoku
by ’ ’ https://videouroki.net/» ®UITN
https://fipi.ru/
10. [Ipou3BogHast CyMMBI, TPOU3BEICHHUSI, YACTHOTO «Buzeoypoku
by ’ ’ https://videouroki.net/» ®UITA
https://fipi.ru/
H1 [Ipou3BoHast CyMMBI, TPOU3BEICHHUSI, YACTHOTO «Buzeoypoku
(ymHiii ’ ’ https://videouroki.net/» ®UITA
https://fipi.ru/
2. IIpuMeHeHne MPOU3BOJHON K UCCIIEI0BAHUIO «BI/IIIGO’YPOKI/I .
(GyHKIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI https://queourokl.net/>> U
https://fipi.ru/
13- IIpuMeHeHne MPOU3BOJHOM K UCCIIEIOBAHUIO «BI/IIIGO’YPOKI/I .
(GyHKIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI https://queourokl.net/>> U
https://fipi.ru/
14. [IpuMeHeHne npou3BOIHON K UCCIEAOBAHUIO «BI/IHGO'ypOKI/I .
(GYHKIIMIA HAa MOHOTOHHOCTb U 9KCTPEMYMBI https://v.ld.eourokl.net/» U
https://fipi.ru/
115. [IpruMmeHeHrne nporu3BOJHOMN K UCCIIEA0BAHUIO «Bugeoypoku

(GyHKIMH HA MOHOTOHHOCTD U AKCTPEMYMBI

https://videouroki.net/» ®UITN
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https://fipi.ru/

16 Haxoxnenrne HaubobI1ero 1 HAMMEHbIIETro «BI/IIIeO'ypOKI/I .
aHAYCHHA dYHKINH Ha OTE3Ke https://V‘1d.eourok1.net/» OUIIN
https://fipi.ru/
7. Haxoxnenue HanOoJIBIIEr0 U HAUMEHBIIIETO «BI/IIIeO’ypOKI/I .
aHAveHT (YHKITHY HA OTPE3Ke https://V‘1d.eourok1.net/» OUIIN
https://fipi.ru/
118. Haxoxnenue HanOOJIBIIEr0 U HAUMEHBIIIETO «BHHeO_yp()KH .
SHAYCHN (YHKITHH HA OTPEIKE https://queourokl.net/>> OUITA
https://fipi.ru/
19. Haxoxnenre HauboIbIIero 1 HAMMEHbIIETO «BHHGO,YPOKH _
JHAUCHHs (YHKIINH HA OTPE3KE https://queourokl.net/>> OUITA
https://fipi.ru/
120. HaxoxneHne HauboIbIIero 1 HauMEHbILIET0 «BI/IIICO.YPOKI/I .
SHAMCHNSA (hYHKIHH Ha OTPE3Ke https://Y1Qeourok1.net/>> OUITA
https://fipi.ru/
121. Haxoxxnenne HanOOIBIIEr0 U HAUMEHBIIIETO «BI/IIICO.}’I)OKI/I .
SHAueHMs! (YHKINH Ha OTDE3Ke https://Y1Qeourok1.net/>> OUITA
https://fipi.ru/
122. IIpuMeHeHre TPOU3BOIHON Il HAXOXKIACHUS «Buneoypoku
HAaWIYy4IIEro peuICHUs B MPUKIAJAHBIX 3aJa4ax, s https://videouroki.net/» ®UITN
OIIpeNIEeNIEHUs] CKOPOCTH IIpoLiecca, 3aJaHHOTO https://fipi.ru/
dbopmyoit uiu rpaguKoM
123. " «Buneoypoku
Iﬁgﬁ;i?ﬁ;a:ﬁggp?:;oﬁg?e Hponssozas https://YiQeouroki.net/>> OUITA
https://fipi.ru/
124. [ToBTOpenue, 00001IEHNE U CUCTEMATH3AIHS «Bugeoypoku
3HaHuil. OCHOBHBIC (DUTYPBI, GAKTHI, TEOPEMBI https://videouroki.net/» @UITN
Kypca IIIaHUMETPHHU https://fipi.ru/
125. [ToBTOpEeHHE, 0000IIEHNE U CUCTEMATHU3AIIHS «Buneoypoku
3HaHui. OCHOBHBIE (DUTYPBI, (DAKThI, TEOPEMBI https://videouroki.net/» ®UIIN
Kypca IIJTaHUMETPpUU https://fipi.ru/
126. [ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIHS «Buneoypoku
3HaHUW. 3a7]a4¥ TJIAHUMETPUHU U METOJIbI UX https://videouroki.net/» ©UITN
pelenus https://fipi.ru/
127. [ToBTOpEHME, 0000IIEHNE U CUCTEMATH3AIIH «Bugeoypoku

3HAHUM. 321,[[3‘-11/1 IIAaHUMCTPUU U MCTOJbBI UX

https://videouroki.net/» ®UITN
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pelenus https://fipi.ru/
128. [ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIHS «Buneoypoxu
3HaHuil. OCHOBHBIEC (PUTYPBI, (AKTHI, TECOPEMBI https://videouroki.net/» @UITN
Kypca CTepeOMETPUUA https://fipi.ru/
129. «Bugeoypoku
HroroBast kKoHTpoIbHAs paboTa https://videouroki.net/» ®UITN
https://fipi.ru/
130. [ToBTOpEHME, 000OIIEHNE U CUCTEMATHU3 AL «Bupeoypoxn
SHAH ’ https://YiQeouroki.net/ » OUTIN
https://fipi.ru/
131. «Buneoypoku
[lepBooOpasnast. Tabmuma nepBooOpasHBIX https://videouroki.net/» ®UITN
https://fipi.ru/
132. «Buneoypoku
[TepBooOpasnas. Tabmura mepBooOpa3HbIX https://videouroki.net/» ®UITA
https://fipi.ru/
133. Wurerpan, reomerpuyeckuii 1 GU3NYECKUN CMbICI «BHHCO_YPOKH _
I/IHTel"paJ'IE; https://queourokl.net/ » OUITN
https://fipi.ru/
134. WuTerpan, reoMmeTpuueckuil 1 GU3NYECKUN CMBICI <<BI/IJICO.yp OKH
I/IHTerpaJI'c; https://Y1Qeouroki.net/>> OUITU
https://fipi.ru/
135. WuTerpan, reoMmeTpuueckuil 1 GU3NYECKUN CMBICI «Buzeoypoku
I/IHTerpaJI'c; https://YiQeouroki.net/>> OUITU
https://fipi.ru/
136. Boruncnenue unrerpana no ¢gopmye «BI/IJICOIYPOKI/I .
HbtoTona—JleitGHuma https://queourok1.net/ » OUITN
https://fipi.ru/
137. «Buneoypokn
Berancnenie H?Terpaﬂa no gopmyre https://vi}c]lre)ouroki.net/ » OUTTA
Herotona—JleitOnura -
https://fipi.ru/
138. Brruncnenue uaTerpana no hopmyie «BHHeO.yp()KH .
Hbtotona—JleiiGHuma https://v.ld.eourokl.net/ » OUITN
https://fipi.ru/
139. «Bugeoypoku

Brruncnenue uaTErpana no Gopmyie
Herorona—JleiiOuuia

https://videouroki.net/» ®UITN
https://fipi.ru/
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140.

CucreMbl TUHEUHBIX YpaBHEHUH

«Buneoypoku
https://videouroki.net/» ©UITN
https://fipi.ru/

141. «Buneoypoku
Cuctembl TUHEHHBIX YpaBHEHUN https://videouroki.net/» @UITN

https:/fipi.ru/

142. Pewienne npukiiagHeIx 3a1a4 ¢ IOMOLIBIO CUCTEMBI «Buneoypokn

N N https://videouroki.net/» @UITN
JIMHEVHBIX YPaBHEHUHN -
https:/fipi.ru/

143. Pemenne npukiiagHeIx 3a1a4 ¢ IOMOLIBIO CHCTEMBI «BHHeO,yp()KH _

HHEHHBIX ypABHEHHMH https://queourokl.net/>> OUIIN
https://fipi.ru/

144. Cuctembl 1 COBOKYITHOCTH LIE€JIBIX, PAllMOHAJIbHBIX, «Buneoypoku
MPPALMOHAIBHBIX, I0KA3aTEJIbHBIX, https://videouroki.net/» ®UIIN
Jorapu(pMHUECKUX YpaBHEHHUM U HEPABCHCTB https://fipi.ru/

145. CucTemMbl 1 COBOKYITHOCTH IIEJIBIX, PAIlHOHAIIbHBIX, «Buneoypoku
HppaIMOHAIIBHBIX, TOKA3aTEIbHBIX, https://videouroki.net/» ®UITA
norapu(MUYECKUX YpaBHECHUI U HEPABCHCTB https://fipi.ru/

146. CucTembl 1 COBOKYITHOCTH LIEJIBIX, PAllMOHAJIbHBIX, «Buneoypoku
HUPPALMOHAIBHBIX, I0KA3aTEJIbHBIX, https://videouroki.net/» ®UITN
Jorapu(pMHUECKUX YpaBHEHHUH U HEPABEHCTB https://fipi.ru/

147. CucreMbl ¥ COBOKYITHOCTH LIENBIX, PAlIMOHAIBHBIX, «Buneoypoku
MppalMOHAaJIbHBIX, ITI0Ka3aTEIbHBIX, https://videouroki.net/» @UIIN
norapu(MUUECKNX YpaBHEHUN U HEPABEHCTB https://fipi.ru/

148. . «Bugeoypoku
?;;iig;?gﬁg&?mmla (ymKumit A4 petenis https://v.id.eouroki.net/» OUITN

https://fipi.ru/

149. Ucnonb3oBanue rpadukoB GyHKIUN A1 peICHUS «Buzeoypoxu
yPaBHEHHH  CHCTEM https://videouroki.net/» @UITU

https://fipi.ru/

150. IIpumeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K «Buneoypoku
pELIEHNI0 MATEMATHYECKHX 3a1a4 U 3a1a4 U3 https://videouroki.net/» ®UITN
pa3IMYHBIX 00J1aCTeH HAYKU U PEATbHON KU3HHU https://fipi.ru/

151. " «Buneoypoku
E;;;EEEE;T giizzizoy;ﬁieig?rpw fero https://v.id.eouroki.net/ » OUTTA

https:/fipi.ru/

152. HarypanbHble 1 1ienble yncia B 3aja4ax u3 «Buneoypoku
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peanbHOU KU3HU

https://videouroki.net/» ®UITN
https://fipi.ru/

153. Harypasibhblie u 1iesbie yuca B 3aja4ax us3 «Buacoypokn
N https://videouroki.net/» ®UITN
PCAILHOU HH3HU https:/fipi.ru/
154. HatypanbHble U 11e1ble Yrclia B 3a/1a4ax 13 «Buneoypoxu
peaThHOM KH3HH https://V.id.eouroki.net/» DOUITN
https://fipi.ru/
155. «Buneoypoku
[Ipu3Haky nenMMOCTH LEIbIX YUCEI https://videouroki.net/» ®UIIN
https://fipi.ru/
156. «Buneoypoku
[Ipu3Haky nenMMOCTH LEIbIX YUCEI https://videouroki.net/» ®UIIN
https://fipi.ru/
157. «Buneoypoku
[Ipr3HaKu AETMMOCTH LEIbIX YUCEI https://videouroki.net/» ®UITN
https://fipi.ru/
158. [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUs «BHHCO,YPOKH .
3HAHMHA, Y paBHEHHS https://queourokl.net/>> DOUITN
https://fipi.ru/
159. «Buneoypoku
HOBTOPCHI/IG, 000011IeHHEe, CHCTEMATH3AIIHS hitps/ /Vi}(lllz ourokinety UL
3HAaHUU. YpaBHEHUS —
https://fipi.ru/
160. «Buneoypoku
HOBTOPCHI/IG, 000011IeHHEe, CHCTEMATH3aIIHS hitps/ /Vi}(lllz ourokinety G
3HAaHUMU. YpaBHEHUS —
https://fipi.ru/
161. «Buneoypoku
E{ZZT;IE ‘ei{,iz;;gggfe}me’ cHcTeMaTisatuA https://v.id.eouroki.net/» OUITU
https://fipi.ru/
162. [ToBTOpeHme, 0600IIEHNE, CUCTEMATH3AIIHS <<BHHeo’yp01<H .
sHaHHil, VpaBHeHHS https://v.ld.eourokl.net/» DOUITN
https://fipi.ru/
163. «Bugeoypoku
HOBTOPCHPIC, 0000111eH1Ee, CHCTEMATH3aIIHS hitps/ /Vi}cllgouroki.net 1y UL
3HaHWM. Y paBHEHUS .
https://fipi.ru/
164. [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS «Buneoypoku

3HaHui. HepaBeHcTBa

https://videouroki.net/» ®UITN
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https://fipi.ru/
165. «Buneoypoku
HOBTOP CHHE, 0000IICHHE, CHCTCMATH3AIIM 1 https://Vi}(]lléouroki.net/» DOUITN
3HaHui. HepaBeHcTBa e
https://fipi.ru/
166. «Buneoypoku
HOBTOP cHuC, 0006IICHHE, CHCTEMATH3ANNA 1 https://Vi}(]lléouroki.net/» OUIIN
3HaHuil. HepaBencrsa -
https://fipi.ru/
167. «Bugeoypoku
HroroBast kKoHTpoIbHAs paboTa 1 https://videouroki.net/» ®UITN
https://fipi.ru/
168. «Buneoypoku
HroroBast KoHTpoOIbHAs paboTa 1 https://videouroki.net/» ®UITN
https://fipi.ru/
169. O06o01IeHne, cucTeMaTU3alus 3HAHUN 33 Kype «Buneoypoku
anreOpsl ¥ Hayal MaTreMaTuieckoro aHanmsa 10-11 1 https://videouroki.net/» @UITN
KJIaCCOB https://fipi.ru/
170. O06o001eHue, cucTeMaTu3alus 3HaHUN 33 Kype «Bugeoypoku
anreOpbl U HAYall MaTeMaTudeckoro ananusa 10-11 1 https://videouroki.net/» ®UITN
KJIACCOB https://fipi.ru/
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YYEBHO-METOJINYECKOE OBECIEYEHHUE OBPA3OBATEJIBHOTO
MPOLIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JJISI YAEHUKA

e AnreOpa m Hadajga mMareMaTudeckoro aHanmsa. llkmacc.YueOHUK s 00meo0pa3oBaTebHBIX
opranu3zanuii (6a3oBblil u yriyonénusiii yposuu) B 2 u. / A. I'. Mopakosuy, I1. B. CeménoB. — 9-
e u3ll., crep. — M.:Muemosuma, 2021

o Teomerpus. 10-11 kmaccer: yuel. s 001meoopazoBaT. opranusanuii: 0a30BbINA U
yrayosn.ypoBau/[ Aranacsa JI.C.u np. |. -7-e uza., nepepad. u goi. - . M.: [Ipocsemienue, 2019
ABtop(s1): Caaksia C. M., byry3oB B. @. - M.: [IpocBemnienune

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

o denepanpHas paboyas mporpaMmma OCHOBHOTO 001Iero oopa3zoBanus «MaTeMaTHKa

e Aunrebpa ¥ Havaja mMareMaTHyeckoro aHaimsa. |lxmacc.YueOHuk aisi oOrieoOpa3oBaTelbHBIX
opranu3anuii (6a3oBblil u yriyonénusiii yposau) B 2 u. / A. I'. Mopakosuy, I1. B. CeménoB. — 9-
e u3ll., crep. — M.:Muemosuma, 2021

e Teomerpus. 10-11 kmaccer: yae0. s 001meodpa3oBaT. opraHu3anuii: 0a30BbIA U
yray6n.ypoBuu/[ Atanacsia JI.C.u np. |. -7-e uza., nepepa0. u nom. - . M.: [Ipocsemienue, 2019
ABTop(b1): Caaksa C. M., byry3oB B. @. - M.: IIpocBenienue

e AureOpa n Hauyaja MaTeMaTHdeckoro aHaiuza. 11 kmacc. Metoguueckoe nocodue Aias y4uTels.
(npodunbHbI ypoBeHb) - Mopakosuu A.T'., Cemenos I1.B.

e l3yuenue reomerpuu B 10—11 knaccax. Knura nns yunrens

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

Oo0pa3oBaTte/ibHbIE CAHTBI

1. http://mathege.ru/or/ege/Main - oTKpbITHII O0aHK 3ananuii EI'D mo marematuke
2. http://www.terver.ru/ - llIkonpHast MaremaTuka. CripaBOUYHUK

3. http://www.fipi.ru/ - ®eaepanbHbI HHCTUTYT ME€JArornuecKux U3MEepeHuit
4.http://reshuege.ru - PemryEra

5. margopma fAxnace
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